Astra Trident 23.01 F* a2 X> k
Astra Trident

NetApp
April 01, 2026

This PDF was generated from https://docs.netapp.com/ja-jp/trident-2301/index.html on April 01, 2026.
Always check docs.netapp.com for the latest.



BR
Astra Trident 23.01 R* a2 X>
)1)—/—Fk
23.01. 1D FTH%8E
DIEE
23.01DZEES
DIEE
HLARIEEE
FEHELE
22 10DEE
DIEE
HLAREEE
FEHERE
20078228 DEE
DIEE
LRI RE
FEHERE
HIFRLEF T
FFaX2b
2004F10R22HDEE
DIEE
HLAREEE
HIBRL 9
22.01.1 OZE
DIEE
22.01.0 DEE
DIELE
HLARIEEE
FEHESE
21.10.1 DEES
DIEE
21.10.0 DEE =
DIEIE
LRI RE
EERI At ReR b
BRI D&
M- HOWTIE. CBEBE BTV

L
I_ta’\

Astra Trident DFFflix CHEERS 2T L
BE

© 00 00 00 N N N N N OO o oo oo oo oo oo BB B DO OOWODNMNDNDDNDMDNMMDNDNDND-

—_
o O o



HR— bk 3NS Kubernetes VS AR T7—F T F ¥
TRALZ &
ZBRLTLLEETL,
ONTAP RZ 1 /N\
ONTAP R b L—U RSA/NICDWTEEAL F Y
JoEya=>y
AL —=20 5 ZOEEAT
R 2 —LDIER
A1) 2 — L\ Snapshot
R 2 —LSnapshotDIERAEICDWTEHRAL F Y
RET—)L
R T—ILICDOWTEBBLE T
R)a—LF70vRTIN—TF
R)a—L70€RTIN—FICOVWTEETS
lFC®IC
TosE LTV
AEICOWTEVET
E
Astra Trident 23.01/CB8 9 2 BB A 1ER
PR—bEINZ70FIVR (A—4ZXEL—>3>Y—)l)
HR—bEINBZNYIIVR (REL—Y)
MEEDEMH
TANBHDRANARL—T1 VI XT A
KA DKRE
A= T LD -
Astra Trident 7R— k
AV TFHA X=Xt d % Kubernetes /N\—2 3 >
Astra Trident Z1 > X b—JL
Astra Trident® 1 > X b—)L5E%Z CHERSZTV
TridentA XL —&2ZFERA LTI > =)L
tridentctlzEALTA VA F—=ILLEXT
RDOF|E
FIE1 : NIV REERT S
Flg2 : AEL—2 05 X% BT 3
FIE3 : FPDAR) a—LZzOES I =V LET
FlE4 R )a—LzRYRIINTV TS
Trident T Astra = &I
Astra Trident = 7w 7J L —R
Astra Trident z 7w 7o L— R
FRL—=RIZTyTTL—RLTLEETW
tridentctl ZERALT7 Y I L—RLET

10
10
11
11
11
12
12
13
13
13
14
14
15
15
17
17
17
17
17
17
18
18
19
19
19
19
20
22
22
26
51
55
55
56
58
59
61
61
61
62
70



Astra Trident 27 >4 > X k=)L
Helm ZfERALT7 1Y X b=I)LLET
Trident XL —2Z AL TEZ 71X M—ILLET
HEALTET7 A >AR=)LLET tridentctl
Trident 247> J L—R
RIOVTL—REBZRAZIY
Ao JdL—RLABWVES
Operator ZfEA L CTAstraTrident 1 Y X b—I)L I BBEDE U VI L—R 7O
ZfEA L TAstra Tridentz 1 Y XA b= JLLTIBEDA TV J L — RO X tridentctl
Astra Trident % &8
J—h—/—R=E%EFLET
WU — L% &ERT %
J—RHY—EXDEH
NFS /R a—L
iISCSI R a—L
NI Ty RERE
Azure NetApp Files D45 &
Google Cloud/\ 2 T > RFIZCloud Volumes Service Z5&XEL £ ¢
NetApp HCI F7-1% SolidFire N\'w 7 TV REHRELFT
NPT RICONTAPSAN RSAN%ERELET
ONTAPNASNY I IV REZRELEXT
NetApp ONTAP X35 Amazon FSX
kubectl ZERAL TNV I IV RZERLET
TridentBackendConfig
FIEDOBIE
FiE 1 : Kubernetes Secret Z{ER L £
FlE2 : Z#E L £ 9 TridentBackendConfig CR
FIE3 : DRT—RX%ZHFRLF T TridentBackendConfig CR
(AF>ay) Flgs4 FHFl=zHEELET
kubectl ZfER L TNV I IV REEBZERITLET
Ny OV RZHIBRLET
BEFEONY I TV RERRLET
Ny IV RZEHLET
tridentctl ZEFERAL TNV I IV REBZRITLET
NIV RZERLET
Ny OV RZHIBRLET
BEONYIIVRERRLET
NYIITVRZEHLET
NYIIVREFERTZAMN SIS REFELET
NYIITVREBA SO VEZBEILET
BIE tridentctl AL T/N\Y I R% TridentBackendConfig

74
74
75
76
76
76
76
76
78
80
80
80
80
81
81
84
85
97
113
120
142
168
180
180
181
182
183
184
185
187
187
187
187
188
188
188
189
189
189
190
190



‘BIE TridentBackendConfig Z{HEAL TNV I F%Z tridentctl

AML—COSR%ERBTS
AML—C0SR%HKEATS
ARL—=U 05 XEERT %o
ANL—=C 0S5 2%HIBRYT S
BEORNL—CUSRA%BRRLET
TIAINEDRANL—=COSR%EHRET D
ARL=—C0ZZDNY I IV RERELET

R a—LgEzeRERITTS
CSlI bROCEFHLEY
AFvFoay bEBELET
RN)a—LzRBELET
RA)a—L%ZzA>VER—k

F—LAR—XBTNFSR) a—LEHBLEY
DH&EE
DAYy IAZ—h
V=R —LAR—RAETRATAX—2 3V R—LAR—RAZHRELET
H£ER) 2 — L%ZHIR
£/ tridentctl get MIDKR) 2a—LZRETS
1 BR
EBRBLTIIETL,

Astra Trident % B548
FE1 : Prometheus ¥—4v hEEHT S
FIJE 2 : Prometheus ServiceMonitor Z{ER{ L £
27w 3 . PrompQL ZfEA L T Trident 15122 B29 %
Astra Trident AutoSupport D &H8IF — %
Astra Trident DIEIE% Eh1L

Trident for Docker "R E T 9

BA DRI
EMzHRELET

Astra Trident & A
Docker Managed Plugin XV v K (/A=< 3> 1.13/17.03 LAB%)
REKDAHZE (IN—2 3> 1.12 LLED)
> 2T LFCENEFIC Astra Trident % &)

AstraTrident Zz 7y 7O L—R&ELIFT7VAVA =TS
7y IIL—R
E7VAVAN—=ILLET

R a—L=ZBRELET
R a—LEZERLET
R a—L%EHBRLET
R)a—LpovO—>EERLET

194
196
196
196
197
197
197
198
198
198
206
210
217
223
223
224
225
226
226
227
227
227
228
228
229
230
231
232
232
232
235
235
237
238
239
240
241
241
241
242
242



ABBTERENIZARY 2—LICTIER 244

RSANBEDR) a—LA T3> 244
OJz&ELET 249
FSTdWoa—FTa>JRICOTZINET S 249
—RR RS TS a—TaooTDEY b 250
B D Astra Trident 1 > X4 > X = EIE 250
Docker Managed Plugin  (/A—< 3> 1.13/17.03 I{[%) OFIE 250
KD (N—=2 3> 1.12 LEDD OBEDFIE 251
AML—=2HA T ay 251
JO—NILERA 73> 251
ONTAP D&7E 252
Element Y 7 U T 7 DKE 258
BERNDORIES & UHIREE 260

Trident Docker Volume Plugin Z|H/X\—2 3 >H'5 20.10
LBICT7 Yy TIL—RTBE ZETR3T7AINIS—FE T L I MNIIS—RLTT7YTIL

—RHKRBLET, 260
R a—LRAIF2XFEULICTZIHRELRHD £, 261
Docker Swarm (Cl&. Astra Trident 261

BARL—=—URRZANDHLPBZEAEDETHR—ELBWVWKSICTEZI—EDOEENHD 7,
FlexGroup Z 70OEY 3= >J ¢354, 7OEY a3 =279 3 FlexGroup
CHEDT T —H 2 DBED FlexGroup 121 DM EH B . ONTAP |& 2 DE®D FlexGroup

®7OEYa=>ILEEA 261
KL< HBEM 262
—EY R E R 262
Trident DY) ) — RSN BBEEH X TLLEL, 262
Astra Trident (&, $FED/N— 3 > D Kubernetes 262
T —XENTEIRTOMEZ T R—FLTWVLWETH,
Astra Trident ICI&. fBD xRy k77w TRHE L OKEFBRIEH D £TIhH. 262
Astra Trident DFREDFHFM%E TR TEET ZICIFES THUEELWVWTTH, 262
Astra Trident 262
ZERALTAML—2Z27OED 320 93HEICEATEIA NI IRZBIETEETH,
Astra Trident % CSI 262
7OE aZ BB L TERTS . A—HFITIIRVIVRIELLLETTHS.

Kubernetes 27 5 X X Astra Trident =1 > X k—JL L TfER 262
DHR—BEHRDN— a3 > ZIBELET eted? 262
Astra Trident IS TS AR—KLIZAMUDSDATSA VA VA =ILEHR—KFLTWVWETH, - 263
Astra Trident (EVJ E— b5 A VA F—IILTETETHS 263
Astra Trident T\A 7RASE) T4 R TITEThH, 263
Astra Trident & kube-system XR—LAR—RXICT VX TEIHERHD T H, 263
Astra Trident TERAINZO— L EHEREHZ TSI L, 263
Astra Trident B’ f Y X b —JLICER TRV 2T T A7 7L O—HILTERTETEITH, 263

2 DDFI% D Kubernetes 75 XA ZIZX LT, AL ONTAP /NI >R SVM % 2 DDRELZ D Astra
Trident 1 Y ARV R L THETEFETH. 263



ContainerLinux (|H CoreOS ) (Z Astra TridentZ 1 > XA F—ILT B CIFTETEITH,

v k7w 7D Cloud Volumes ONTAP T Astra Trident Z{EBETE X9 H%

Astra Trident (& Cloud Volume ' —E X ¥ E#E L TWETHY,
FSTdWNSa—FTa2FcHR—F

*w k7w & Astra Trident ZHR— kL TWLWE S H,

PR—ET—RZERTRICIFESTNIELWVWTITH?

HR—bOINYRILZERTBICIFED TNIELWVWTTH?

FLULWKBEEDV VTR Z2RKITTRBELNDHZHEIF. £ TNUEELVWTT D,

REGZREIEZ5HMH

Fw k77w 7H Trident D Astra

ICDOWTHEEICBERTEESE2BDETH, AT 2274 T A—FLIEHDFTH?

A=Y XFLDINRT—RHBEEIN. Astra Trident

DEEL A< B oTHFE. EDLSICEETNIELWVWTE D,

Astra Trident ' Kubernetes / — RZBHTE RV, CORBBEEZERTIICIZES TRIELIWVWTTH

Trident /Ry RHRIET D &, T—RIFKHONEFITH?
Astra Trident # 7w 7o L —FR

263
264
264
264
264
264
264
264
264
264

264

265
265
265

AWN=a3 o5 FHLWA=S a v IlBETZ v I L—=RTEETH (WS D2HDN—=2 3 18X 265

*ySLEY) ?
Trident ZBID ) ) — XA TV TL—RTEEITH,
NYOIITVRER) a—LEEE

ONTAP Ny I IV RERT 7AILICEELIF & T—X LIF OMAZERT DBENHD FITH%

Astra Trident A* ONTAP /\w Z T R|C CHAP ZRETE 3 h%

Astra Trident ZfEFHL CTZ OV R AR—FrRUS—ZEBIETBICIFTES TNUIXKIWVWTITHS
T—AR LIFIZR—FZIBETETSH,
BELIFET—AZLFICIPG 7 RLAEFRATEETHS

NYIIVRDEBLIF ZEHTITEITH,

NYITIVRDT—RLF ZEHTEDD

Kubernetes [[](7F Astra Trident TERED/NY VTV RZERKTETEITHY

Astra Trident SNV I IV RILTUIvILEZEDLSICRELETHS

Astra Trident TIZEDELSICLTHEHED/NY I I RZFERL £9H%
Astra Trident

PEEDNY I IV RASTOE Y a= Y ThEVE ST BICIFE S TREEVTTh,

BILREED/NY I I RO E-H 3155, Astra Trident

FEDNY I IV REFERTEINZEDLDICERLEFITH,

Astra Trident (&. Element / SolidFire TXXAE CHAP ZHR— kL TWETHY,
Trident A ONTAP 7R1J 2 —AIZ qtree ZEBATEHEZHZ TLEE L, 1
DDRY 2—LICEEETES gtree DIV DTIHY%

ONTAPNAS T7/OE S g =g EN7AR ) 2 —LIZ UNIX

T AMERRET BICIFESTHUEEWVWTIT DS
R)a—Lz70ED3=>JF3RIC. ARG ONTAP NFS
ROVNATO I VERETBICIFES THULEIWVWTI DS

Z7OED 3= I LR ) a—LZREDI I RR—FRUS—ICRETBICIFESTNELIVWTY

7

265
265
265
266
266
266
266
266
266
266
266
267
267

267

267

267

267

267

268



ONTAP %{EF L T Astra Trident ff A TR 2 — LBEBLZRE TR HEEHZITLIEEI L, 268

Trident #2ET ONTAP (Z QoS ZEET 3 ICId. EDLSBHENRBETI DY 268
Trident 268
BETIY>ZOES I Z IR vy 7OEY 3= VI %BETRICIFES THIEELWVWTIT D,

#Ro> T PVC

ZHIBRLEBETH. FRHTPOR) 2 —LHHIBRINABVWKLSICTRICIEES TIEEWTThH, - 268
Astra Trident IC & > TYER T 17z NFS PVC #ILERTE £ 9 h 268
Astra Trident DANERTIER L 7=7R1J 2 — Lu% Astra Trident (Cf Y R— b TE F3hH% 268
R 21— LH SnapMirror T — 2 1RE (DP

) E—RELRBATSAVE—ROBICAYAR—MTEXTH, 268
Astra Trident IC & > TYER S 72 iSCSI PVC ZILRTIT £9h% 269
DY =RV F—REXY NT Y TUSRAERT BHE 269
Trident %M L T/R') 2 — L\ Snapshot Z/ER TE £ H% 269
Astra Trident DR 2— LR F vy b EHR—bFB3RSANEHRZITLETIL, 269
ONTAP %R L T Astra Trident T70OE 3= >4 LR ) 2 —L® Snapshot 269

NV Ty THVERT D AEEHRATLIEE L,
Trident B TFOES 3 =>4 LR 2—L®D Snapshot UHF— T DENIEGEZFJRETETEITHS 269

R a—L®D Snapshot 7+« L7 FJICERT7IVEZALTT77AI)ILZdAE—TEXTH, 270
Astra Trident ZfER L T. R 2—LHE®D SnapMirror 2w 7w T TEEIH, 270
KERY 21— LEFTED ONTAP Snapshot ICU X R 73 3ICIFES TIEEWVWTETH ? 270
Tridentld. BREEEIS—NRESNTVWBSYMTRY) a—L%E 7O 3=V I TEETH, 270
BEXRI/TTYRIEIZA ML= S ROERRRZRBHTIICIEE S THULEWVWTT DS 270
HR—k 271
FSTNSa—TF gl 272
2RIB RS TINS 2—F 1 >F 272
ARL—2%=FEHELTEBL Trdent DBAZ STV a—FTa0VFLET 274
ZER L 7=TridentDEA KB LZHZED STV a—F 4 >4 tridentetl 276
RRANTS9F 4 R HITBRIEA 217
A 277
BEROR—LAR—RICEALET 277
UA—REERAFREFRALTA ML —UHEEZHBLEY 277
AL —THER 277
TS5Y b T —LDOEE 277
ONTAP & Cloud Volumes ONTAP ODRZX bS50 57«1 X 277
SolidFire DNZX NS0 71 R 282
HHBEROAFHE 284
Astra Trident Z#8& 284
RS NDER L ERH 284
ZARL—29 5 ZADHKET 288
R T—ILDEKE 289

RN a—LigE 290

OpenShift t—E X% EA L 9 291



O

BEY—EX 293

T —R2{R& 294
ENVITYTLET etcd VS RET—4A 295
ONTAP X v Fo 3w beERALTREZV AN LET 295
ONTAP ZERLTF—42%ZL U7 — 296
Element Snapshot ZfEBLTTF—42% ) ANJLET 300

tXal)rTa 300
t¥xal)TFq 300
Linux Unified Key Setup (LUKS ; i —t v 7 v ) 301

i3 307

Astra Trident 7R— bk 307
Astra Trident 7R— 307

Astra Trident REST API 307
RESTAPIZ{ER T 2K 307
RESTAPI%# AT % 307

ARV RZAVA T ay 308
Aax>4J 308
Kubernetes 308
Docker T 309
REST 309

v k7w TOBGED Kubernetes L iGN ET 309
TRAKZ 309
ONTAP 309
Cloud Volumes ONTAP 310
NetApp ONTAP H/5dD Amazon FSX 310
ElementV 7 ho 7 310
NetApp HCI 310
Azure NetApp Files DIFE 310
Cloud Volumes Service for Google Cloud 310

Kubernetes # 7 2o k& Trident # 7o 310
FT7 U MIMEBEICEDELSICHEEARL X9 HS 311
Kubernetes PersistentVolumeClaim Z 7T ¥ bk 311
Kubernetes PersistentVolume 72T k 313
Kubernetes StorageClass 777 bk 313
Kubernetes VolumeSnapshotClass 7 72T ¥ b 318
Kubernetes VolumeSnapshot #7777 b 318
Kubernetes VolumeSnapshotContent Z 77 b 318
Kubernetes CustomResourceDefinition Z 7T b 319
Trident StorageClass 7 7Y b 319
Trident N\w IV RATST U+ 320

Trident StoragePool A 7YV b 320



Trident Volume 7 7 x2 bk 320

Trident Snapshot 7T 7 k 322
Astra Trident ResourceQuota #7727 k 322
tridentctl ANV FEF T3> 323
EARREERIT Y AT ay 324
create 325
delete 325
get 325
images 326
import volume 326
install 326
logs 327
send 327
uninstall 328
update 328
upgrade 328
version 328
PODt*aUF1E% (PSS) BLUtFalTFrAVTHFRO# (SCC) 329
WHBEDKubernetes Security Context BIE 7+ —JL R 329
PODtF a7 1Z# (PSS) 330
PoDtZF 271K~ (PSP) 330
tF¥aUFAVTFRFOHIK (SCC) 332
EBYERN 334
Z1FiE 334
PEIE 334
tEr 334
TZ2ANI—R) > — 334

F—=TV—2X 334



Astra Trident 23.01 K+ a2 X> k



JI)—X/—hk

)1)—2 /) — hTld. BFH/IN— 3 >0 Astra Trident DEFTHERE. HLERERE. B LUNY
BIEICEET 2 BHmERHEL TULWE T,

o tridentctl 1 YRXb—Zzip7 7AILICEEFNTWVWBLInUXADNAFJIE. TRAMEAT
@ HHE— R ENTVBN—T 3 VT, ICEEL TR E W macos N1 F U IZTIEBINET
Jextras zip7 71 ILD—BBIET A INTUVEWLWD, B R—FEINTLEHEA,

23.01.1 D ERE

DIELE

* TridentDARL—42H, IHETIEEINTWVWBIGEEICT > X b—IJLICIPV6 localhostZ AT 3 & 5 ICIELE
LEL7

* Trident OperatorZ 5 X ZO—)LDMERH. NV RILOMREERHINZ L SIEBESNE LT "HiE
#799",

A TOCLRZRTETERITTITBLOICTREEZEMLELT
* RWXE—RTHEHD/—FRilraw7 Oy IR 2 —L%EHEET 5 C L THE Z{EILE,
* SMBR U 2 —L®DFlexGroup VO—Z>J DY R— bR a— LAY R—EMEESNE LT

23.01DZESR

@ Trident TKubernetes 1.26 Q07 R— T3 K SICHED £ L7, Kubernetesz 7Y o L—Kd
BHiICAstra Tridentx 7w 7 L— R LTLIET L,

DIELE

* Kubernetes : Helm ("[ERE#783. #794") ,

HLBRAEEE
Kubernetes
* Kubernetes 1.26 D1 7R— ~ &3E10,
* Trident RBACD ) YV —XFAERALMBMICE E ("FHE HFS757") .

* RAM/—RTEBRENTISCSIEY g > HWVISCSIty S a v ZBETHRHL TBETESL5ICR
D 35 L/TCO

* LUKSEEB1bARY 2 — LDIRO Y R— MASEmMInE L.
* Kubernetes : LUKSEES{t R a—LDIZ LTIy IIlO—T—>3a >0 R—rEEML L7

Astra Trident

* ONTAP S5 Amazon FSXZER L7=SMBR!) 2 —LDONTAP NASX L —J RSANADHR— bk
MBI E L7,


https://github.com/NetApp/trident/issues/799
https://github.com/NetApp/trident/issues/799
https://github.com/NetApp/trident/issues/799
https://github.com/NetApp/trident/issues/799
https://github.com/NetApp/trident/issues/799
https://github.com/NetApp/trident/issues/799
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/794
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757
https://github.com/NetApp/trident/issues/757

* SMB/R ) 2 — LOERABEONTFSIERDO Y R— kA EmMENE LT
* CVSH—EXLANIILZFERALIGCPRY 2a—LDRNL—UF— LY R— MAEBMENE LT

* FlexGroup% ONTAP-NAS-flexgroup X kL — R 5+ N TYERR 9 % R DflexgroupAggregatelListD 4 7 3
ERANYR—FEINBZELDICHED FL T

* EHODFlexVolE BIZ T 2HBED. ONTAPENASOMAICHIGE LA L= RSANDNT =TIV R
AN 1 il D= O oS

* IRTDONTAPNASZ L= RSANICNR L TT—XLIFOEFHFEBMICLE L7
* Trident DeploymentX DemonSetDfp R ZEH L. R/ —ROSZRMIE X LT

FEHESE
* Kubernetes : H7/R— k N3 &/\Kubernetes# % 1.21(CE 57

s RERICT—ZLIFZIELBWVWEL SICLTLEE LV ontap-san £7:1F ontap-san-economy RS
No

22 10D ZEE
* Astra Trident 22.10.*IC 7w 74U L — R §3HIIC. ROBERIBHRE EFHAL LIV

<strong>Astra Trident|_ B89 2 EE 712 15#k22.10</strong>
* Trident CKubernetes 1.250" 7 R— N3 K S5ICH8D £ L7 Kubernetes 1.25(277 v F4
L— R 3 38IC. Astra Trident®22.10IC7 v 7L — R IMNERHD £3,

* Astra Tridentid. SANIRIETVILF/NRIBAZ BEICHERT 5 & 558FI L. HREZICRE
@ TBLDICADFLT find multipaths: no multipath.confZ 7 JL A,

FEQILFINRMER F I ZFER find multipaths: yes F7cld find multipaths:
smart multipath.conf7 7 1 JLOEHREERTIY V> FHKRBL £, TridentldDER % #HELE
LTWET find multipaths: no 21.07J U —X LA

DIEIE
* ZFEAL TERINI-ONTAP Ny I LTV RICEBDEEEAMRE credentials 22.07.07 v I L—R
BRHC T4 —ILRAF Y Saicm sy ("R #759")

* Docker : —E8fDIRIBE TDocker’ R a—L TS T4 UHEFHLAEVEWVWSHIE MMEBIESNF L ("RHRE
#548" £ K U "[ERE #760") o

*LAR—Kr/—FRICBTDT—HZLFOHT Ty FOAFDREAINDLSIC. ONTAPSANNNY I IV REHR
DEIETNT-SLMERE ,

* R 2a— LDOEGEFICISCSI LUNDAREBER A X v UDRETEZEWVWSNT +—T > ABE ORIEIMELES
ni L/TCO

. ﬁstra Trident iSCSI7 —2 7 O—ATHMAGBEHITZHIR L. KBOKREZ5EHE, NBOBEITHFREDE

* WHRTBVILFNATNA IS TICT Sy acNTWBBEEICISCSITNTRAD T 5w alcTS
—hESINBZEERE,


https://github.com/NetApp/trident/issues/759
https://github.com/NetApp/trident/issues/759
https://github.com/NetApp/trident/issues/759
https://github.com/NetApp/trident/issues/759
https://github.com/NetApp/trident/issues/759
https://github.com/NetApp/trident/issues/548
https://github.com/NetApp/trident/issues/548
https://github.com/NetApp/trident/issues/548
https://github.com/NetApp/trident/issues/548
https://github.com/NetApp/trident/issues/548
https://github.com/NetApp/trident/issues/548
https://github.com/NetApp/trident/issues/760
https://github.com/NetApp/trident/issues/760
https://github.com/NetApp/trident/issues/760
https://github.com/NetApp/trident/issues/760
https://github.com/NetApp/trident/issues/760

YhARIEEE

* Kubernetes

° Kubernetes 1.25MH7R— cHYNBINE N FE L7-. Kubernetes 1.25(C7w 74 L — K 3$ BHIIC. Astra
Trident®22.10IC7 v 7L — R $IRERHD F£9,

° Trident Deployment and DemonSetF(Z 54 D ServiceAccount. ClusterRole. ClusterRoleBinding% &
MLT. SEROIERDRLZRIEEICL F L7

c DYR—EDEMEINE LT "F— LANR—ZER 2—LHEE",
* §ATTrident ontap-* A kL — RS A /NHONTAP RESTAPITI(EET B LD ICAD £ LT

* FLWEBFYAMLZEML £ L7 (bundle post 1 25.yaml) Z{ERALARWEE
PodSecurityPolicy Kubernetes 1.25% HRh— k9 378,

* ZBMLELRE"LUKSEESIEAR) a—L%EHYR—FLET" DHE ontap-san &KUY ontap-san-
economy A ML= RS54/,

* Windows Server 2019/ — RO HYR— rHBMEINFE LT

* ZEBML XL "Windows/ — R TDOSMBAR ) 2—LDHR— " ZfFHT S azure-netapp-files X
L= RSA/V,

* ONTAP RS /NDB&MetroCluster X1 v FF —/N—iRBEREN—RIBEHRINBZ LS ICAED F LT

FEHESE
* Kubernetes : H7R— b TN T L\ 3 &/)\KubernetesZ 1.201C F#H,
* AstraT—4& X k7 (Aads ) R 51 N\ = HIR

* DY R—EDHIBREINE LT yes BEL Y smart DA TS 3> find multipaths iSCSIAICT—H—/
—RORILFNRERET 355

2007 F22H DEE
DIEIE

» Kubernetes **

° Helm & 7=|&Trident Operator CTridentZ §%E § 2FRIC. /—REL V2D T—I)LBEHEZLIET S
KOICHEB ZMEIELE L, ("GitHubRizE #700")

° JECHAPNZAD IS —%MIET ZRIE #EIE LT, KB L 1-HEEkubelethBERTINZ LS ICH
D FL7. "GitHubf=E #736")

YERIEEE

*CSIMTX=CDT7AILELT AR LT, k8s .gerioh Sregistry.k8s .iolc#ITL £

* ONTAP SANR ) 2 —ALTld. /— FEAIDigrouphMER T, LUNADYigrouplc vy E> T &3 LR
e TNBD/ —RIZTI7Ta I8N TEx a2 ) T FBFHRIELSNE T, Tridenth' 7o 70 7%
J—J0—RICHFEZEXTICEETHD LYW LIHEE. BIEDOR) 22— LIEFH L Ligroup R F— Al
BEYIDEZSNET,

* Trident® -1 > X k—JLICResourceQuotah’® £ 1. PriorityClassDHEN T 7 # )L FTHIEES iz &


https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-use/volume-share.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-reco/security-luks.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://docs.netapp.com/us-en/trident/trident-use/anf.html
https://github.com/NetApp/trident/issues/700
https://github.com/NetApp/trident/issues/700
https://github.com/NetApp/trident/issues/700
https://github.com/NetApp/trident/issues/700
https://github.com/NetApp/trident/issues/700
https://github.com/NetApp/trident/issues/736
https://github.com/NetApp/trident/issues/736
https://github.com/NetApp/trident/issues/736
https://github.com/NetApp/trident/issues/736
https://github.com/NetApp/trident/issues/736

[CTrident DemonSeth* X7 a—JLEnd LSICHED £ LT,
*ANFRZANADIRY b T =D R— bHAEBIMEINE LT, ("GitHubfzE #717")
* ONTAP R S /\ICTech Preview® HE&IMetroCluster X1 v F A4 —/N\—t&H1&EE=EM, ("GitHubfHE

#228")
FEHELE
* Kubernetes : tH7R— b T3 &/ \Kubernetes#H 1 19ICEFHTSNE L 7=
* NYIIYREBETIE. BE—DEBH TERDORIER 1 T2 EFRATIRADF LT,

HIFRLE T
* AWS CVS K5 /\ (22.04LU44TRELE) HMIBRSNE LTc,

* Kubernetes
° J—RDRY RHSREASYS AdmintEsE %= HIBR.
° nodeprepZ BfIZR R X MBIRE 7O T« T —EXRHITHS L. /E¥E ./ — K TNFS/iSCSIH—
EZADFBRIGEICR 2Tl ZRA NI T +— N THERLE Y,
REaxX2hk

HFLW'PODEF 2 ) 7o 1Z%#" (PSS) £ avil. 4> RX h—)LEfICAstra Tridentic & > TER{E T
T-MERDEEENEMINE L7

2004108 22HDZEE
NetAppld. B —E X E#GAYICRE - 8L L TWLWE T, Astra TridentO REFTHERED—E2R % TN L
T UATDOU ) —ZUIZDWTIE. UBION—23 YD RFaA X REBRBLTLLEIL,

@ LETDTrident!) U —XH 57w F4 L — K L TAzure NetApp Files ZERA L TLW3IFEIE. %=
B L TLZE W location config/IN T X—RIFMBO VI T —ILRICEDELTE

DIELE

*iSCSI M = I —RLDFEMHHESINF LTce  ("GitHubfHRE #681")
*CSIARL—=SUFRADNFA—ZHHFASINTVRVEE ZEELE L. ("GitHubfzE #598")
* Trident CRD TOEEF—ESMEIEESNFE LTz ("GitHub[RE #671")

* FIEFER CSI Ry Foay bOJEEELE L, ("GitHubfE #629") Z:&RL £
*HIBRL7c/ —RTRYa—LZIER/MICTIMEE ZEELF LI, ("GitHub f#7E #691")
cJAOYITNARTDI 7AW AT LOREEOUIBNEMENE LTz, ("GitHubfRE #656")

*EBRETHEEIC. BFYAR— MEBRZ 7L BEEME imnageRegistry 1 Y X M—=ILRIZT T %=
IT£9, ("GitHubfRE #715")

* ANF RSANDEHOT I RR—FIL—IL TR 2a—LDOI7O—_2JICKBLT-EEBAERE .


https://github.com/NetApp/trident/issues/717
https://github.com/NetApp/trident/issues/717
https://github.com/NetApp/trident/issues/717
https://github.com/NetApp/trident/issues/717
https://github.com/NetApp/trident/issues/717
https://github.com/NetApp/trident/issues/228
https://github.com/NetApp/trident/issues/228
https://github.com/NetApp/trident/issues/228
https://github.com/NetApp/trident/issues/228
https://github.com/NetApp/trident/issues/228
https://github.com/NetApp/trident/issues/228
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://docs.netapp.com/us-en/trident/trident-reference/pod-security.html
https://github.com/NetApp/trident/issues/681
https://github.com/NetApp/trident/issues/681
https://github.com/NetApp/trident/issues/681
https://github.com/NetApp/trident/issues/681
https://github.com/NetApp/trident/issues/681
https://github.com/NetApp/trident/issues/598
https://github.com/NetApp/trident/issues/598
https://github.com/NetApp/trident/issues/598
https://github.com/NetApp/trident/issues/598
https://github.com/NetApp/trident/issues/598
https://github.com/NetApp/trident/issues/671
https://github.com/NetApp/trident/issues/671
https://github.com/NetApp/trident/issues/671
https://github.com/NetApp/trident/issues/671
https://github.com/NetApp/trident/issues/671
https://github.com/NetApp/trident/issues/629
https://github.com/NetApp/trident/issues/629
https://github.com/NetApp/trident/issues/629
https://github.com/NetApp/trident/issues/629
https://github.com/NetApp/trident/issues/629
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/656
https://github.com/NetApp/trident/issues/656
https://github.com/NetApp/trident/issues/656
https://github.com/NetApp/trident/issues/656
https://github.com/NetApp/trident/issues/656
https://github.com/NetApp/trident/issues/715
https://github.com/NetApp/trident/issues/715
https://github.com/NetApp/trident/issues/715
https://github.com/NetApp/trident/issues/715
https://github.com/NetApp/trident/issues/715

YhARIEEE

*Trident DEF a7 IV RRAY MADAVNTY RESICIE. TLS13UENARETY, ("GitHubfEzE
#698")

* Trident Tid. EFa2aT7HRIVRERAY EDSDEBICHSTS Ay A —hDBMENE L.
* Trident Ti&. Azure NetApp Files @ UNIX tERREERENBEINICEIMLEINB L SICHD £ LT,

* * Kubernetes * : Trident D7 7O 148ElF. S XATF L/ —RICRAIRBRBLEEISATERITINZLSIC
BDOF L7 ("GitHubRIRE #694")

HIFRL &9
ESU—ZRSA/N (20.07 AR HMIBRSNE LTz,

22.01.1 DZEE

DIELE

*HIBRL7c/ — R TR 2—L%ZIERMICT 2RE ZEELE LT, ("GitHub 78 #691")

* ONTAPAPI RETT I VT — b ZAR—RZHBRIBZLDICnl T4 —ILRICTIVERTERE. NZyIn
BEThF LT,

22.01.0 DZLE

DIELE

* *Kubernetes : KIRIERISIAEXD /) — REFENYv I A 7BZTHEZEELE T,

* azure-NetApp-files K S /\Hh'. B LAFIOERD) Y —XIL>TRELT D EHH D & WS REH
o)ﬁ:ﬁ% o

* ONTAP SAN IPv6 T—& LIF BN > CTHE LISERICKEET 2L S ICBD LT

*YTICAVAR—bEINTWVWEBR)a—LZzA Y R—bL&S5E TS, EOF BE MNRITN. PVC IR
BREICHAD FT, ("GitHub [H7E #489")

* Fixed 78 : Astra Trident Tl&. SolidFire 7R 2 —ATYER E1 5 Snapshot H' 32 B%EER 3 & /N7 =+
—XANMETFLET,

* SSL EFFRZ D EREFIC SHA-1 % SHA-256 ICB Xz £ L1
s Y =GN EELT1 BFRICIREDBIREIND L SICANF RSANZEIELE LT
s Y —XEHEEL T1 BFRICIRIEDNEIPRSND L SICANF RSANEZEBIELE LT

AR EE

* Kubernetes DH&BEHLTE -
° Kubernetes 1.23 O R— kHAEBMINE L7

° Trident Operator F7zi& Helm BT > X b—JLLTHmE. Trident Ry FDRT P a—I)LAFP 3
VZEMLFET. ("GitHub R #651")


https://github.com/NetApp/trident/issues/698
https://github.com/NetApp/trident/issues/698
https://github.com/NetApp/trident/issues/698
https://github.com/NetApp/trident/issues/698
https://github.com/NetApp/trident/issues/698
https://github.com/NetApp/trident/issues/698
https://github.com/NetApp/trident/issues/694
https://github.com/NetApp/trident/issues/694
https://github.com/NetApp/trident/issues/694
https://github.com/NetApp/trident/issues/694
https://github.com/NetApp/trident/issues/694
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/691
https://github.com/NetApp/trident/issues/489
https://github.com/NetApp/trident/issues/489
https://github.com/NetApp/trident/issues/489
https://github.com/NetApp/trident/issues/489
https://github.com/NetApp/trident/issues/489
https://github.com/NetApp/trident/issues/651
https://github.com/NetApp/trident/issues/651
https://github.com/NetApp/trident/issues/651
https://github.com/NetApp/trident/issues/651
https://github.com/NetApp/trident/issues/651

*GCP RZANTU =3 VBORY a—L%EFHFAILEY, ("GitHub 78 #633")

* ANF 7R 2—LT® lunixPermissions | 77> 3> R—EHEMENE LT ("GitHub &
4#666")

FEHESE

Trident REST 1 > A2 —7 1 Xld. 127.0.01 £LIE [N T RLATOAI AVELIUVY—EXERHUTE
x9

21.101 DZEES

v21.10.0 U —XI(TIE. / — RDHIBRETNTH S Kubernetes 75 X ZICBEEBMIN-C =
@ IC. Trident 3> bO— 3% CrashLoopBackOff IRKREIC T B3 E N TETAMELHD £9. D
RIZEIE. v21.10.1 (GitHub FI%E 669) TIEETN TV E T,

DIEIE
* GCPCVS Ny U I Y RTRY a—L%k A VR~ b T ZBORMEREMEESN. 1 VR~ MIKKT S
ZehBD E LT

* J—RZHIBRLTH S Kubernetes 75 X4 ( GitHub g8 669 ) ICHEEBMT A L FIC. Trident > b+
O— > % CrashLoopBackOff 1kKR&IC T B RIEZEIEL £ LT,

* SVM&ZIELED 2B ICHE M REINAVWE WS REIEZEIEL X L (GitHub BHRE 612) »

21.10.0 DZES

DIEIE
*XFSAUa—LnoO—>%Y—XAR)a—LeBEL/—RICXTY FTEAVEERZE (GitHub &
514 )
* Astra Trident B’ v v b VRFICEENAR T S — %528 L /- IEIRRIRE ( GitHub RIRE 597 ) »
* Kubernetes BEEDELE :

o ZfEF L TSnapshotzEf 9§ 23HE. VRN T7H A ADGRIMEE L TR 2a—LDFERFEHAAR—X
#iIR L £9 ontap-nas $& U ontap-nas-flexgroup K F4/\ (GitHubfRE 645) o

° f7E Z{E1E Failed to expand filesystem /A a—LDH A IZERICTS—HOJICERE
NF L7 (GitHubRIRE 560) o

° Ry RHEESINZEE ZIELE Terminating IKRE (GitHubRIRE 572) -

o D —AEIEIEL % L7 ontap-san-economy FlexVol (X Fw 7> 3w RLUND—ESTH BHED
H D 9 (GitHubfzE 533),

c BBRBDAA—CEFOBETEHNARZLYAML 1> X b—S 7 ( GitHub 58 613) -
° Snapshot 1 XDFHEAZEZEE ( GitHub & 611)

° BREIXMEIE SN, Astra Trident DI RTDA > X b—ZH OpenShift £ L T L —> Kubernetes %z
A TEBLDICEDFL (GitHub 7 639 ) o


https://github.com/NetApp/trident/issues/633
https://github.com/NetApp/trident/issues/633
https://github.com/NetApp/trident/issues/633
https://github.com/NetApp/trident/issues/633
https://github.com/NetApp/trident/issues/633
https://github.com/NetApp/trident/issues/666
https://github.com/NetApp/trident/issues/666
https://github.com/NetApp/trident/issues/666
https://github.com/NetApp/trident/issues/666
https://github.com/NetApp/trident/issues/666
https://github.com/NetApp/trident/issues/666

° Kubernetes APl H—NICT7 7 X TEHWESIC. Trident AR — 2 EFHEELET B LSEIEL
F L7 (GitHub B9 599)

YLaRIERE
* DY R—FDEMEINE LT unixPermissions GCP-CVSNT #—Y VAR a—LDF S 3>,
* GCP TOXRT —I)L&i#ft CVS R a— LDHR— A 600GIB Hn5 1TiB ISEMI N & L,
* Kubernetes BE:E DIEREILTE !
° Kubernetes 1.22 OH7R— hHNEME N E L7,

° Trident @ operator & Helm F+ — k% Kubernetes 1.22 ( GitHub 58 628 ) CEEIHEH 3L S5ICFK
E

C |\RBFOEIRZEML X LT tridentetl [ER]AY > K (GitHubfERE 570) ©

SRERHY R i eEaR1L
* TCARVa—LLFNr—2 a3 o R—EDEIMENE LT ontap-san KRS51/\

*DTUVZAINTLE 2—*RESTHR— F%ZiBfl ontap-nas-flexgroup. ontap-san &L
‘ontap-nas-economy FZ-1/\,

BXR1 D R
DT AMGOERRERAE TS TS 2 EAOMEIC DL TRRLET,

* Astra Tridenth'1 > X b —=JLETN T L\ BKubernetesy 5 X X% 1.24h 51257 v T L — R T 315
&l&. value.yamzZEF L TRET IHNENHD £9 excludePodSecurityPolicy &7 [ true £7c
¥, ZEIMLET --set excludePodSecurityPolicy=true ICBEL £9 helm upgrade IY VK
ERITLTHBISREZEZTYTIL—RLTLIEEL,

* Astra Trident TIFZAD BB INB L SICHBD £ L7 £sType (fsType="") ZZFL R 2—L £sType
ARL=S0FXATERESINTUVLWET, TridentTIE. Kubernetes 1.17MUM%FHA L TW3IHEIZZEAD
AP R—FENET £sType NFSR) 2 —L, iISCSIFR) 2 —LDIBE. ZREITIVELNHD T
fsType ANL—U 0S5 RAT, ZBAT BHE fsGroup TF¥a )74 A TF X MDERA.

* B DAstra Trident1f YRRV ATNY I IV RZEFERTIHEEIE. ENVIIVREBRT 71 ILICER
BPIEXRET DHNENHD XJ storagePrefix ONTAP NI TV RDEZISET D AlOZERL
F 9 TenantName SolidFire /\'v 27 T RDi5E : Astra Trident I&. Astra Trident DD 1 > X2 > I H
ERLTcRY) 2 —L%EBRETE LA ONTAP £7:i& SolidFire /N 7 T RIZBIHFEDR ) 2 — L% VER
LESCIBEMINLET, AstraTrident &, R a2 —LERERTIFDRIEE L THHRVLET, KR
storagePrefix £7zld TenantName BNV I I RICERSNTARY) 2 —LTIIRBIDFRE T S H
BEMDH D70, BLATZZEELRVWTCIEEL,

Astra Trident® 1 > X b —JLBF (ZfEMA tridentctl £7zI&Trident Operator) Z{FHL. ZFERAL XY
tridentctl Astra Tridentz BI2 9 3 CIF. DRDEEZH L TVWBIHENH D £J KUBECONFIG IR
BEHHIEREINTVET, ik KubernetesZ SR AICENZERTTOHICHETTY tridentctl Ff
BT L TLIET WV, BHDKubernetesI RIZEZFERAT 31551, ZHEEE L T £ T L) KUBECONFIG 7
7 ILIFERICEIESNE T,

iISCSIPVS DAY TA VY AR—IABEZERITITBICIE. FEEE/ —RLOEBEHRSZ 0S HAR a—LAIC
RIVEFTO 3>z BEIRERBHD FT, CNiF. NP ERRHEL/ RedHat CoreOSA > X & > RUTE%
YL FET discard "V T > A T 3" discard mountOption BMICEEFNTWBR I R LET


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
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
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

[StorageClassMZ Vv I LT, #0514 AvIDREEZYR—FLET,

* Kubernetes 27 5 XX Z EAZHEED Astra Trident 1 > XXV AD H 3356, Astra Trident (ZED 1 > XA
VACBETEYT. FERLIMOR) 2a—LZBRETEEFHA. FDH. 1 DDISIAXANTERHRDO
VRAVZAERITLTWVWEBE. FEHLABRWVWEELRRELLD., Bo7h T3 ehdHbE
9, Kubernetes 75 XX XIZ Trident D1 > XX ZIH 1 DIFIFTHAETY,

* If Astra Trident’X— X StorageClass Tridenth’7d 7 541 > @ & FiZKubernetesh 574 72 = 7 M HYEIR
T3, WIKTBA ML= 5 ZADF S0 VICE-> THTridenth SHIBREN 3 ZigH b £t Ao
CNSDIAML—2T5RE. ZERALTHIBRL T E L tridentetl E7IZREST AP,

* WId B PVC ZHIBRY 81IC Astra Trident IC& > TFOEY 3= > J N PV ZHIBRL TH. Astra
Trident (FBFMICTTORY) 2 —LEHIFRLEEA. RUa—Lld. DSHIRTINELNHD FT
tridentctl £7=IZRESTAPI,

* FlexGroup Tld. 7OEY aZYJERIEIC—BEDT7 77—y A BRVWHEF D, ERICERD
ONTAP 270E>3=>J33 2 idTEEE A,

* IPv6iXH TAstra TridentzZ ffF 9 235813, CIBETAIHVELHD £9 managementLIF KLU
dataLlIF NV I IV RDEEZHAN > TCHAF T, fl:
[£fd20:8ble:b258:2000:£816:3eff:feec:0]o

ZIBET B LIETEFXRHA dataLTF ONTAP SAN/\w U T > RDIZE © Astra Trident
() & EATEATATOISCS LIFEREL, Th5EEALTILF /ARy a V&R
wLET,

* ZEH Y 3HE solidfire-san OpenShift 4. 5% #B&H L7 K T 1 /N, BICH3T—H—/—RKHMD5
HCHAPEREE 7L OV XLE LTERAT3ESICLET, Element 12.7TIE. FIPSEHOtEF 217
RCHAP7Z /L) X LSHA1. SHA-256. & L TUSHA3-256h T NnTULWE T,

HMICOWTIE. T BTV
» "Astra Trident GitHub"
* "Astra Trident ® 7 O™


https://github.com/NetApp/trident
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/
https://netapp.io/persistent-storage-provisioner-for-kubernetes/

A
ﬁ%ﬁ%

Astra Trident OFFfllz CHER< 12T

Astra Trident I, v b7y 7HD—E LTEELTWS. BRICTHR—rEINTW
BA—TV—FAT Y bTY "Astra 2517 7 = 1) —", Container Storage

Interface (CSI) BREDERIZEDA VRX—T A XzFERLT. A>T HEEINET
T)r—2 3 DkEMICNTIERER/CTCENTERILDICKRIATTINTULET,

B

Kubernetes 7 7 X RZIZRw R LT Trident ZB A L. Kubernetes 7—27 00— RICBINBRA ML —2H =77
AbhL—=—oa —EREREI>THEEINT T ’T <3 >lE. ONTAP (AFF/FAS /Select/ Cloud /
Amazon FSX for NetApp ONTAP ) . ElementY 7 b 77 (NetApp HCI/ SolidFire) . Azure NetApp Files
#—E X. Google Cloud_E®Cloud Volumes Service %2 &« v k7w TDIRILWR— k7 # 1 A DRI R
FL—2Z TR BHEISEETE XD,

Astra Trident |&. NetApp @ Astra DEAZT UV /O THHD. NetApp DX FvFoav b NvIT7vy

T L=y JO—ZVJICERE)—RIZ3T—E2EEBTY /O %FBA LT, Kubernetes 7
—J0—ROT—2RE. ToHXFZUANY, R—2EU T, BITOI—XT7r—XTHIGLE T,

i R— k& N3 Kubernetes 75 XX 7 —%T 0 F ¥

Astra Trident |&. X®D Kubernetes 7—F 572U F vy THR— TN TWVET,

Kubernetes YR—bENET TIAINEDA VA N=ILTY
DSRARAT—FTU0F ¥

$—77\9—\ :lytol_;_fy L::tb\o L::tb\o
P

*ﬁ@(@?zg—\ :I‘/l_’_°:|.—7_"( ‘;L\o ‘;L\o
g

IARX—, ‘etedA>Ea—TFT+1> IFL\, =4 AW
5

NAR—, A4>7Z, A>Ea— &Ly (&Y
TavY

TARZ I

Astra Z{EH T 5 . Kubernetes TEITEINTWVWBRAREDT—X A>T HtET7—oO—R%z. NXTUwoo
SURCAVTLIZADBTHBEICER. FE. BEITET X I, Astrald. Xv b7y TOREDH BILRAEE
BINTVYIITORAML—=UR—=b T2 VFEFT VT LI ADRARL—=UR—bT 2 UAD S, Astra
Trident AL TREMARI>TFHFIA ML =2 7OEY 3 =>4 L. #BHLE T, £/, Kubernetes 7—
20—KRmEFIC. Snapshot. /N\w oI 7 ‘/7’(‘2')7\ N7 T7O0TaETaOY. TOTa7oO0—ZVTIC&K
%T &1%1:1\ T‘rﬂx&/T 5’U73/\U\ T ’S’ma\ *5?‘_10)1 Z/T Xtit\ 7')/7_‘\/3\/‘:%1
FLRL/TuI_Jr_tLT QMEE#E _'E'_EEI uﬁﬁ%*n—tb\ijo

Astra DR—J TER NS4 T7ILICERTEE T,

10


https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html

HEEBLTLIETL,
C"RYNTFYTTRANSRBE T I —"
* "Astra Control Service D~ =2 77 JL"

* "Astra Control Center ® KF 2 X > "
* "Astra APl RF¥a X2 k"

ONTAP K Z-1/\

Astra Trident (¥. ONTAP VS XX L DBIEICFERTS 5 DD ONTAP A RL—U RS
ANERELET, FERSAN—DRY 2—LDIER. 7o XEIE., #EEEEDLS
ICALIB G B HNCDWLWT. 5Efllx CBELCIETL,

ONTAP X hL—U RSA/MNICDWTEHBAL £ 9

Astra Controli&. TERL7TcRY) 2— LI LT, O—LLXBRRE. T F IRV ANU,
B XUVBE (Kubernetes?Z T XA TR 2 —L%E#E) #RMELEFT ontap-nas.
ontap-nas-flexgroup KU ‘ontap-san RF4/\. ZEMEL T E L) "Astra Control
L7UTr—2a > OaitEst" 28R L TEEL,

s ZERATAINENDHD £9 ontap-nas T—XFRi&. T X2V AN), EEU T %
MBY IR3ABRIEOT—I70— REITOY—E XTI,

@ * {MH ontap-san-economy BEINZH 2 —LFEHAEHONTAP THR—rEINB3EL
DHKRRICZWNES

* {#M ontap-nas-economy BBEINZ R 2a—LFEHEN. ONTAP THR—rEN3HE
FULDBHKRBICZWVBEICDOHFZE L £ ontap-san-economy RZANISFERATEE
Ao

* FALBVWTLEEV ontap-nas-economy 7 —XFRi&. T4 FXZVAN). EEUTF
1 DZ—XAWFEINZHEE

RSN Zaokr3l A)a—LE—F HR-—FINATWE BHER—-—FrZN3T7
TIIEXE—FR TILS AT L

ontap-nas NFS 771X FTL RWO. ROX. ". NFSTY
RWX

ontap-nas- NFS 771N ATL RWO. ROX. ". NFSTY

economy RWX

ontap-nas- NFS 771N ATL RWO. ROX. ". NFSTY

flexgroup RWX

ontap-san iSCSI JOvy RWO. ROX. T7A4IN AT LR
RWX Lo raw70Ov o5

NARXTY

11


https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra-family/intro-family.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra/get-started/intro.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-control-center/index.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-automation/get-started/before_get_started.html
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites

RSN ZOok3alL A)a—LE—FR HER-—FIhTWE HR-—LENBZT7

TIOEXE—R TIL AT L
ontap-san iSCSI T7A4IN AT A RWO . ROX xfs. ext3. ext4

wxidZ 71 ILS R

TLR) a—LE—

RTIXERTEFE

Ao
ontap-san- iSCSI JOovy RWO . ROX. T7AIWNS AT LR
economy RWX Lo raw7Owv o5

NARXTYE

ontap-san- iSCSI T774ILATFL RWO. ROX xfs. ext3. extd

economy
wxig7 7 1ILo X
FTLR) a—LE—
RTIXERATEXE
Ao

ONTAP Nw oIV RIF. txXxalFosO0—)L (A—HRENRAT—R) oQda4>oL57Y>
C) v )l FIEONTAP VSR RICA VA M—=ILENTWAWRIBLIEBAZE#FAL TERET
TEY, zFEALTHEONYIIVREZEFHL. SR E—FRZRBITIZECHTEXT

tridentctl update backend.

o a=>y

Trident @ Astra 7OES 3= JDFER T —XIE220HDFd, BRIIDTT—XT
ld. ARL—=20SREBURBNYIIVRANL—=F—IILOtE Yy MCBEESITF. 7
OESa=Z > IO BRERELTEITLET, 2B BD 7T —XTIE. AJa—LA
DERBEITHhNET, COT7T—XTld. BEHFDOR) 2 —LDARL—C0FR
ICEEMITENIEA ML =T =IO B RA ML= T —ILEBIRTIZNELRDHD T,

AbL—=20 5 ZOREERMT

NYIIVRIAMNL—=SF=IILERARL—S9 S ZUCEEMITBICIE. ANL—05ROERSINT-EHY
FOMADNETY storagePools. additionalStoragePools &KUY “excludeStoragePools !J
Aboe AML=C0ZAZERT D & Trident (ZNY I IV RTCICRBESNZIEMHE T—ILZE. R NL—
SUSANSERINTBHEE T—IILCEBRLEFT,. BERSNEBHECT—IILARA L —CTF—ILOENL
ZEITIRT—HRLIHE. AstraTrident "EDA ML —SF—)L%E. EOX ML= IS RITELI—E
DAL= F—=)LICEBIMLE T, T5IS. TridentDAstraTld, ICU X REINTVWEZIRTDOR ML=
—ILAEBNIENET additionalStoragePools BUNA ML —J U S XDERLIZBMHED—ER X IF2ER
ZwlLTOWRWESD. EDEY MIURMEINET, ZFRTIHNELNHD XY
excludeStoragePools AL =TI Z RS L THERATZIA ML= Z LEETELVHIRTZU X
bo Astra Trident Tld. FILWAY I IY RZEMTZCICARDO TOLINERTEN, AL—2UT—)L
PEFEOR L =0 FRADA ML =205 X2/ L TVWADESHD RSN, BRABEAEY—I7ENT
W3R hL—ThHIBRENE T,

12



R 2 —LDER

Trident AT 5. A ML= RER ML= T—ILOBOBEENITZFERBL T, AJa—L0FOEY

IZVIRERELEFT, RUa—LZERTDE. RINCEDR)2a—LDORAL—J0ZZHAD—EDR
FL—=27 =LA Trident BSEIEENE T, F/o AU a—LAICFORNIILEIEELIZES. Astra Trident
IFERSNATORINERETETLEVWVI ML= F—IILZHIBRL 9 (72 X I1E. NetApp HCI / SolidFire

NYDTDITVRIET7ANR=—ZDR) 2a—LZRETETEFEAD. ONTAPNAS Ny I I > RIFTOVIR

—2DR) 2a—LERETEEEA) . Trdent "T DY FDIEFEZ S VR LEL. R a—LEZHEHICH

BLTHSE. BEXML—=F=IILTAR) a—L%IBEICZOED 3 =0 LES5 8 LET, BRLEGEIXE
BIOREIN., 7OCATHRELEIS—HEIRSINE T, Astra Trident IF. BERXINANL—U0FR T
OFJILTERAARERIARTORA ML ==L T* 7OED aZ Y JICKBLIEBEICDA. BEE*ZIRL
£9,

K1) 22— L Snapshot

Trident "R SANADR) 2a—LAF v a3y bOERZEED LS ICMIBT ZHICD
WTld. TBEBLEZCELTETL,

R 12— LSnapshotDIER A EICDOWTEBALEX T

*%Z2U1)w2U LETJ ontap-nas. ontap-san. gcp-cvs HBKUY “azure-netapp-files FT1/\.
kiR a—L (PV) (EFlexVol ICXvyE>YTEINET, TOFER. R 2—L Snapshot [FF%y ~77
w7 Snapshot & L TYEREINE T NetApp DA Ty Foav bk - 7o/0°0—F'HET23RFv TS
vk -72/0°—&DBHEaVEEM ILEE VAN NT+—<T > %R M L £JSnapshot O
E—iE. FERRBCAML—ZAR—ADWAE TIEEICRHERNTT,

* %P1 w2 L%T ontap-nas-flexgroup R4 /\. FxkFAR) a—L (PV) (ZFlexGroup IC¥ v E Y
JENEFd, TOKR. /R 2— L Snapshot I& NetApp FlexGroup Snapshot ¥ L TER S L &
o NetApp DR F v Foavh - 7o./00— 3" HEEITIRFyvFoavh-Fo/O00—-&bHbEL
BEM "IRE VANIE ' NT =V XZ1RMH L T Snapshot AE—(F. ERFRFE X ML —I AR
—2OMAE TIEBICHEM T,

* % 01)w2U L%ET ontap-san-economy K4 /NEPVSIE. HBFlexVol EICER S NT-LUNICY v E Y
J3EINET, PVS DR 22— L Snapshot |&. BEETIF 57z LUN O FlexClone #3179 % Z & TR
INFEJ, ONTAP @ FlexClone 77 /OTICE D RAREDT—2Ey b THIFFHEEICIE—%ZEF
HTEXY, AE—CHTT—XIJAVIDNHEBEIND 2O XEZT—RIIBEBERDLHIA ML —TIFHE
BEInhEtAo

* &)y LETY solidfire-san RZ1/\, &PVIE. NetApp Element ¥ 7 k77 x 77/ NetApp HCIZ =
AR EICER S NICLUNICR v E>Y T ENE T, R 22— L Snapshot (. EEE 75 LUN D Element
Snapshot TRENE T, CNS5D Snapshot (FRA >V bV RALIE—THO., HEITZIATLUY
—RLAR=ZRIFTLKHIH T,

* ZEALTEXEL TWLWB5E ontap-nas $&K U ontap-san RZ-/\. ONTAP X+wv 3w bk
I&. FlexVol DRA > b > RZA LOAE—THDO. FlexVol BIEDAR—IEBEELFT, TDRER. RV
21— LRDEFTAAAEERZIR—IH, Snapshot DIEREP X7 ¥ 21— LEREICH D B EEBTE X
To CORIBICTLT ZEERAED 1 DIE. Kubernetes ZFHA L TH A XEZEETZ TR a—
L%EERTZIETT, D1 DDHEIF. REICH o7 Snapshot ZHIRT 2 Z £ T, Kubernetes T
ER SN TR 22— L Snapshot ZHIBR T 5 & BEETIF 5 TLVS ONTAP Snapshot A% Astra Trident
M SHIBREINE T, Kubernetes TIERL TN TULVAL ONTAP X+ 7o 3w hBHIBRTEZX T,

v k7w 7D Trident Tld. 7R 22— L Snapshot Z{EH L T PVS Z#FRERTE£d, ThB5D

Snapshot 15 PVS Z{ER T B ICid. HR— FXRD ONTAP KU CVS /N\w I T RIZH L T FlexClone
T0/0 %FEAL XS, Snapshot h'5 PV Z1ERK T 35a. /Ny F 2 R1) 12— LI Snapshot DFFEA )

13



21— LD FlexClone T9, o solidfire-san FZA/\I&. ElementY 7 bz 7DAR) a—LYVO—>%
M L TSnapshoth* 5PVSEER L £9, ZZT. ElementSnapshot 50— >%ERL £,

&ET—IL

R ZF—)LIE. Astra TridentX kL —/\w U T R ¥ KubernetesD B ICHRILL 1
IR L X StorageClasseso. BIEEIE. ZERTBD A<, NI IV RIZK
FLBWHBOAET. ENVIIYRDFA. NT+—Y VR RELREDAEZE
HECET XY StorageClass BHOEHFZ BT OICERITIYENY IR N
WOLYRT=I). ERWENYIIVRZATZIEELE T,
REET—ILICDWTEHEAL £ 9

2L —UBEE L. EEDAstra Trident/Nw I T RICISONF ZIIYAMLER 7 7 7L TIRE - IIL 2 EH

TEET,
i Extreme
Premium =
: Standard Storage Classes
Extra Protect
- Sutesion
I| |
| |

Virtual Storage Pools

(Abstraction layer)

Multiple Backend Types

AWS Region 1 ANF Region 1

RET—ILV X FOABTEESNLINTOERRZINY IV RIZZO-NILTHD. IRTORET—IL
ICBRASNE Y. —A. FREBT-ILIE. 1 DFLRBEROERZERICEEETEEY (NyosT kIO
—NILBEBERZEEELEY) o

*RET-ILZERT 3%EIE. Ny IIY RFERERNOEFORET—IILDOIEFZEELE
@ (ARG /=reV
* BEORET—ILOBMZEBLAVCEZEHOLFT, EEZITOICIE. FTLLMRAR
T Z2ERTBUENDHDET,

14



FEACDEBIINY VI REBEORZBETIEESINE T, 7ART MBI, Ny IIYRDRZA/NDONER
ICIERIREINT . TORBICIHMFERATETXHA StorageClasses, DI, BEENZKES—ILIC1D
UEDSRILVEEBZBLEF T, FEIRNILIFF— EORT T, IRNILIE—EONYI IV RETHETY, AE
CREBRIC. FRIVIET—ILTEIIEBETSCH. Ny IIVRICFLTIO—NIILICEEET S CHTEFE
o ZABICENHSHDLHEZEINTVSAIECIZERD,. BEFEIMEICIGLTIRNILF—CEZEERT S
TEBEEEZF >TVWEYT, ANL—YEBEEIE. RET7—ILICICIRNILEZEEELED. RUa—L%ZIAX
IWTITIN—=FLEEDTEFT,

AstorageClass TLLIZNTXA—RHADINIILZEBRL T, FRITZRET-IZzIEELET, RET—
ILELIATIE. ROBEEFHYR—EEINET,

BEF A T=ILDIRIMEIPRDEED T,
= NTA—=IX VA =TLIT7 L —%
= NTF—IVR ! =ERBIZENTL —HLEEA
ESECE
in 1P (BRER. P8ER) BOLY MIBENTUVWET
notin NTF—IVR5E% (VIN—. 7 EDOEY MIEENTULEEA
O X)
<key> fR3& BOMETHFELET
I <key> R:& EELFEA

RN)a—LT70vRTIL—TF
Trident NEDESITTERHINTWAD Z CHESRSTEESW' R ) a—LT7 v RT)IL—7

[¢]

CHAP # B3 3BRIE. COEI>arxEEBELTLLEEIV, CHAP Tlk. BEZES1

@ L. UTFICEHEE S 2IRDGIRZEEET S e HHRINE T, £/, CSI E— R TAstra
Trident # AL TW2EBEIE. SOOI a > HERTITEJ, Astra Trident IE. Bt Iz
CSl FOoESa=—>JdvYy—ILEe LTA VR M=ILENIEE. CHAP AL X7,

R)a—LT7OERTIL—FICDOWTEETS

Astra Trident & R a—L7 7€ XTI —T2EFEBLT. 7O I =Z>FF23R)a—LA\NDT7 €%
I TE 3CHAPHEMICHR > TWEERIF. WS T IERTIL—THEREINET trident EBHIC1DIL
ro7 02T —FIDEIEE L TLAEVES,

Trident BNERESNT=T7 7RI I—ICFHLWARY) a—LZBEEMITTCH. 77X TIL—7BEIZERD

BELINEEA. ANL—UN I I KA Astra Trident ICBIIENBRIIC. 7IEXTIL—THEFEL

TULWBREBARHD X9, £/, Kubernetes VS XZAD. NwII>RTFXOEY a=ZvIEnfcARl) a—
L%EITIVRTEBZINRTDO/—RDISCSIIQN BAEEFNTWVWBIHRENHBD XTI, IFLACDAIVA M=

BETIX. VS REAADIRTOT—H—/—RARZHICEEFNE T,

Kubernetes 7 2 XA R IZ 64 A%ZBR D/ — RHH35EIE. BROT7 VR TIN—T=2ERTINENHD £
o BT VERTINL—TFIIIBRK64ED IQN ZEHZ D TE. FERUa—LlE4 DDT7IERTIL—
TICBTRZENTEET, BRKADDTIERTIN—THERETDE. VSRALZARADEED ./ —RH 5K
K256 /—ROYAZXDIARTDR) a—LICTI7CRATERZELSICHEDE T, RUa—LT7I7€8RTIL—

15


https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html

TORFDFIRICOVTIE, ZBRLTLRLETVW"THEL5Z BT L,

TI7AINEEFERLTVWAIEBHD SEBRZZEET 3155 trident MOA—HHFERITEZ 772 XTIL—FIC
. DIDZEMLEXY trident URNNDT7 72 RTIL—"F,

16


https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html
https://docs.netapp.com/us-en/element-software/concepts/concept_solidfire_concepts_volume_access_groups.html

L ®IC

O LTV

2Ry TTIE UDIIZRMIGLTIICERATER IR A= RMHLTVE
T"RYRNTYTOTFANBRSA T

REICOWVWTEDET

TAMRZATIE. 3 /—KR® Kubernetes 75 XA & Astra Trident 1 Y X b= LB LUVERESNT-H VR
Ry I ARBHIBMLE T, AstraTrident Z K <EBEL. HEEZXFARDZDICEBELAHETT,

HS5120F T avid. #BBITZZETY "kubeadm 7 >~ A b—JLH A K" Kubernetes h't L £ 9

ARERIETIF. COFIETHEREL T Kubernetes 7 5 R ZZEALAEWVWTL LTV, RERE
()  AIDISREEERTSICE. TR MU E2—S 2 VICHRORERBEAS 1 £ £ ER
L&Y,

Kubernetes Z#]®H TERT 3HSIE. HREY—IILICDWTERL TEWLWTLKIETW"'CE5H 8B RET
\J\"O

2

Astra Tridentx 1 > X k—JL T BHIIC. RO—EHRS AT LEHZHERL TS
Wo B 2 DNV I Iy RICIZEMOBEHNHDIEEHLHD
Astra Trident 23.01(CB§ 3 3 EE 4L IFR

* Astra TridentiCR§ 3 RDEERIBRE HFHAL T, *

<strong> : Trident </strong> IR 2 EB AR IEHR

* Trident CKubernetes 1.26 "7 R—cEINB K SICHD £ L7 Kubernetesx 7w 4o L — K9 3Hi
ICTridentz 7w 79 L—R

* Astra Tridentld. SANIRIETYILFNIABRZBEEICFERL. HEINZEZICRELET
find multipaths: no multipath.conf7 7 JLIA,

FERILFINRMER F I ZER find multipaths: yes F7cld find multipaths: smart

multipath.conf7 7 1 LDEHARETY Y > FHEBL £Fo TridentiZDEAEHELTVET
find multipaths: no21.07VJ 1) —XX LU

HR—bEINZ7O0YRIVER (FA—4XRL—>3>2Y—)L)

Trident Astra |3, XD LS BEHROIAVTFI VSV EF—T AL =230y —)LEYR—F

17


https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://www.netapp.com/us/try-and-buy/test-drive/index.aspx
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/setup/independent/install-kubeadm/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/
https://kubernetes.io/docs/home/

* Anthos7# > 7L =X (VMware) Y Anthos : X7 X4&J)L1.9. 1.10. 1.11
Kubernetes 1.21-1.26

Mirantis Kubernetes Engine 3.5

OpenShift 4.9 ~4.12

Trident A XL —&E. XKDV ) —XTHR—FINTLET,

* Anthos# > 7L =X (VMware) ¥ Anthos : X7 X4&J)L1.9. 1.10. 1.11
e Kubernetes 1.21-1.26
* OpenShift 4.9 ~4.12

Astra Trident |&. Google Kubernetes Engine ( GKE ) . Amazon Elastic Kubernetes Services (EKS) .
Azure Kubernetes Service (AKS) . Rancher. VMware Tanzu Portfolio 2. 7Y *Z—Y R THCOERE
B Kubernetes —E AN B IBBEETNTVE T,

Astra Tridenth'f > X k=)L ENTL 3BKubernetesy 5 X2 %#1.24H0 51 25L& ICT7 v T L
(D) —r¥Bdic. #BRLTESU Helm A= ZADFRL—2A YR bL—S 3 V5T v TY
L—KRLZET"

BR-—bENBZNY IV (REL—D)
Astra Trident Z BT 3IC1d. KONV I IV R%E 1 DUESR— R T 3RELNBD £

* NetApp ONTAP X5 Amazon FSX

* Azure NetApp Files D45 &

Cloud Volumes ONTAP

Cloud Volumes Service for GCP

* FAS/AFF / Select 9.5L4p%

* XY brFYTA—ILSAN 7L (ASA)
* NetApp HCI / ElementY 7 b7 = 7 11L&

HREDEM

RDFTIE. DY) —D Astra Trident THIETET38EEE . H7R— ~9 3 Kubernetes D/N\—2 3> % F &
HHDTT,

7« —Fv— (Feature) Kubernetes D/\— 3> Z»f —FYv—7—rDRBETTH
CSI Trident 1.21~1.26 (AInY-¢
7R') 22— L\ Snapshot 1.21~1.26 (AIAV-¢
R 2—L Snapshot Br5D PVC  1.21~1.26 (AR

18



7« —F ¥ — (Feature) Kubernetes ®/N\— 3 > T4 —Fv—7—rDRETTH
?

iSCSI PV O 1 XEE 1.21~1.26 LWL X
ONTAP X751a CHAP 1.21~1.26 LWL
BT XAR—bRUS— 1.21~1.26 AR
Trident DAL —4& 1.21~1.26 LWL
CSI bROY 1.21~1.26 WL

TARNBALDRASARL—T 4 VT RT L

Astra Tridenti3REDARL =T« IV R T LZ ERICHR— L TVWEEAD BERESSEA DD DIZR
DEEHTY,

* OpenShift Container Platform TH7R— kN TL\% Red Hat CoreOS (RHCOS) N—Y 3V
* RHEL 8LAP%

* Ubuntu 22.04 L%

* Windows Server 2019
T 7 #I)L M TIE. AstraTrident (XY T FTEITEIND 7D, EFED Linux 7—H—TETSNEd, =7
L. ZDHE. FHITZNVIIVRIZIGL T, BEDNFS V5147 MFIFiSCSI 1> T —2%{EMH
L T Astra Trident bR 27R) 2 —L%EZIDY N TEIRELRHD F£9,

o tridentctl A—FT 1 JUTalE. TNSDLinuxTA AMJE2—>3 > THEELE T,

KA MDERTE

KubernetesZ S X ANDIARTDT—hH—/—RH, Ry RAICTOEES 3 =Z>J LR a—LEI TV
RTERZRELRHDET, 7T—hH—/—FR%ZEFEITBICIE. RTANDBRICEDVTNFSY —I)LF#
1ZiSCSIY—ILZA VR M=ILTBIRELRHD 3,

"J—h—/—FEERLTT"

AML—=UY T LD :

Astra TridentTld. Ny I IV REHR TR ML= AT LEFERT01IC. ZENAREBICADEERHD £
ER

"Ny I LY RZEHRE"

Astra Trident 7R— k

Astra TridenthV @159 3 ICIE. HEDR—MADT IV EIDWRETT,

19



"Astra Trident 7R— k"

AT FHFA A= XY D Kubernetes /N\—2 3>

IT7X¥vy7DHBRETIE. AstraTrident D1 VX M—)LICHBRIAVTFHFAA—=SHRDRISKLF
I, ZEALEXT tridentctl images REARAVTFAA=—D) A MZHERTSIATUR,

Kubernetes ®D/N\—> 3> AVTFAX—=D

v1.21.0 .

v1.22.0 .

20

Docker.io/NetApp/trident . 23.01.1.

docker.io / netapp/trident-autosupport : 23.01
registry.k8s.io/sig-storage/csi-provisioner : v3.4.0
registry.k8s.io/sig-storage/csi-attacher : v4.1.0
registry.k8s.io/sig-storage/csi-resizer : v1.7.0
registry.k8s.io/sig-storage/csi-snapshotter : v6.2.1

registry.k8s.io/sig-storage/csi-node-driver-registrar
-v2.7.0

docker.io/netapp/trident-operator : 23.01.1 (A~
3Yy)

Docker.io/NetApp/trident : 23.01.1.

docker.io / netapp/trident-autosupport : 23.01
registry.k8s.io/sig-storage/csi-provisioner . v3.4.0
registry.k8s.io/sig-storage/csi-attacher : v4.1.0
registry.k8s.io/sig-storage/csi-resizer : v1.7.0

registry.k8s.io/sig-storage/csi-snapshotter : v6.2.1

registry.k8s.io/sig-storage/csi-node-driver-registrar
-v2.7.0

docker.io/netapp/trident-operator : 23.01.1 (#
>3Y)



Kubernetes D/\—> 3~ AVTFAX=D
v1.3.0 ° Docker.io/NetApp/trident : 23.01.1.
* docker.io / netapp/trident-autosupport . 23.01
° registry.k8s.io/sig-storage/csi-provisioner : v3.4.0
* registry.k8s.io/sig-storage/csi-attacher : v4.1.0
° registry.k8s.io/sig-storage/csi-resizer : v1.7.0
* registry.k8s.io/sig-storage/csi-snapshotter : v6.2.1

* registry.k8s.io/sig-storage/csi-node-driver-registrar
-v2.7.0

* docker.io/netapp/trident-operator : 23.01.1 (#F =
=2
v1.24.0 * Docker.io/NetApp/trident : 23.01.1.
* docker.io / netapp/trident-autosupport : 23.01
° registry.k8s.io/sig-storage/csi-provisioner : v3.4.0
° registry.k8s.io/sig-storage/csi-attacher : v4.1.0
* registry.k8s.io/sig-storage/csi-resizer : v1.7.0

° registry.k8s.io/sig-storage/csi-snapshotter : v6.2.1

* registry.k8s.io/sig-storage/csi-node-driver-registrar
-v2.7.0

* docker.io/netapp/trident-operator : 23.01.1 (A~
>3aYV)
v1.25.0 * Docker.io/NetApp/trident : 23.01.1.
* docker.io / netapp/trident-autosupport . 23.01
* registry.k8s.io/sig-storage/csi-provisioner : v3.4.0
* registry.k8s.io/sig-storage/csi-attacher : v4.1.0
* registry.k8s.io/sig-storage/csi-resizer . v1.7.0

* registry.k8s.io/sig-storage/csi-snapshotter : v6.2.1

* registry.k8s.io/sig-storage/csi-node-driver-registrar
-v2.7.0

* docker.io/netapp/trident-operator : 23.01.1 (F =
>3V)
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Kubernetes D/N\—> 3~ AVTFAX=D
v1.26.0 ° Docker.io/NetApp/trident : 23.01.1.
* docker.io / netapp/trident-autosupport . 23.01
° registry.k8s.io/sig-storage/csi-provisioner : v3.4.0
* registry.k8s.io/sig-storage/csi-attacher : v4.1.0
° registry.k8s.io/sig-storage/csi-resizer : v1.7.0

* registry.k8s.io/sig-storage/csi-snapshotter : v6.2.1

* registry.k8s.io/sig-storage/csi-node-driver-registrar
-v2.7.0

* docker.io/netapp/trident-operator : 23.01.1 (#F =
>3aY)

Kubernetes/\—< 3 1. 21U Tld. BAEEAZFERL T EETL
registry.k8s.gcr.io/sig-storage/csi-snapshotter:v6.x 1 X—F. DHFEICD

@ AHMEELET vi ODN—=2 3 UhEMEBLTVWET
volumesnapshots.snapshot.storage.k8s.gcr.io CRD, RIICIHL T vibetal /N —
Tavid. OBEIIHHMHST. CRDICHIGLTWE T vi N—2 3> I RiEEAZFEBL X
9 registry.k8s.gcr.io/sig-storage/csi-snapshotter:v3.x f X— (Image)

Astra Trident 71 > X k=)L

Astra Trident®D 1 > X b— )L FE% CHERSE T W

Fw k7w FTlE. Astra Tridentz S £ S X ARIFECHEBICEATETS L5, EHO
AVRAM=NATa>ERHELTVET, Tridentid. TridentARL—%& (FHFT:
ldHelmZ ) F7/IETA YA M—J)LTEET tridentctle D MEY I TIE. B
BAVIAM=ILTOCXZERTZ-OOFEERFERTIRMHELE I,

Astra Trident 23.01/C8 3 3 EE SR
* Astra TridentiCBI T 3RO EBRIFEHRE BFHAL LI L, *

<strong> : Trident </strong> ICEA 9 2 EEAIER
* TridentTKubernetes 1.26HW 7 R—ENB K SICHD £ L7 Kubernetesx 7w 75 L —R 9 3H]
|CTridentz 7w 4 L— R
* Astra Tridentid. SANIRIETYILFNZAEHRZBEICER L. HRINZEZICKRELEFT
find multipaths: no multipath.conf7 7 JLIA,

FERILFINRMER F I3 Z(ER find multipaths: yes F7cld find multipaths: smart
multipath.conf7 7 T JLDENRETIY V> bHKRBL X T, TridentldDEAZHRELTVWET
find multipaths: no21.07') ') — LA
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TEX =Rt BaiIC
AR =ILNRICERERL. ROHLDOHBBETT,
* R—bINTWVB/N—2 3 > DKubernetes EBEOBHZBMIC L TEITTNTVS, T R—bFSh
B Kubernetes?V 7 AT DI NTDHER, ZHRBLET "EF" 2B LTILEL,
*HR—FINTVWBRY STV TRAML—=US AT LADT IR,
* Kubernetes7—H—/—RIXRTH SR 2a—LZEIIVFTEEXT,

s HFBE L 7-Linux®" X b kubectl (F7zld oc’OpenShiftz{FH L TL\3155E) Kubernetes?V S X 2% &
BI3EL5CAM YA M—ILELURELE T,

* o KUBECONFIG Kubernetes? 5 X XM ZBRY 3 & D ICHRE SNTRIBEEH,
* Kubernetes & Docker Enterprise Z B3 3B &I, "CLIAND 77t 2%=GICT 2 FIEIE. 1—HH
FoT TV,

CRATOAWBAE EAHES T, ZORDOEFORETT.

AVRA—IFEZBERLET
BNBA VA S—IVAEZERLET, Tl ICHATHIERFRICOVTOERE L TELLERHDFT "X
Vo FEZEBHLTVWET" RES BH1IC.

Trident B2 F = FHT 3

TridentO AR L —4%|F. FEITEATZHETH. HelmZFERT 355 TH. Astra Tridentd ) ¥V — X = EHY
ICBEBLTHEICA VY AM=ITEET, FNIIARETH S "TridentD AR L —FIBEEZHAZTA X" TR
MZ#EAYTS TridentOrchestrator A XA L)Y —X (CR)

TridentA XL —ZICIERDE S X )y b BB £,
<strong> Astra Trident4 7> = 7 ~{ER</strong>

TridentA R L —4&H, KubernetesD/N—Ja VICIGLTRODA T 0 b= HEMICER L £ T,

CFRL—BZOY—EXT AU

* ClusterRole$ & U'ClusterRoleBindingz F—EX 7 HDT > MMINA VRT3
* EF®MPodSecurityPolicy (Kubernetes 1.25L4HiFH)

c BEFEHE

<strong> B 2 [Ol{&1%kE</strong>

Operator(dAstra TridentD 1 > X b —)LZEBEHR L. BEADHPIREINICE IR TEEINIHZERLED
BRI T BT DFERZT7 VT4 TICEBL£J, Atrident-operator-<generated-id> 7/Rw
RHOMERR SN, HEEEM TSN E T TridentOrchestrator Astra Tridentx 1 > X k—JLL7:CR,
NICED. 75X FAICAstra TridentD 1 > X RV APMDEIFEEL. 20y b7y TZ2HHdTSC
ETC AVRAM—IILDIRZIFORETH B ZHRTETET, 1 VA M—LICEENMZAONB & (
BEXLIE/ —RDTIRERY) . ARL—=RIEENSZHAIL. ERIEBELET,
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<strong> (&, 1>V X b—ILBEAHDEIFED</Istrong> ZHEICEHTIFY

BEOBREZARL—REBEICEHTEET, 2RETBFEITTEAET TridentOrchestrator
CREERLTA YA M=ILEEHLET,

Tz ZIE. AstraTrident ZBMICL TT NI O EERTEINENH R T VFEEZTHELL
S50 CcNZETOICIE. ISy FZEBERALFET TridentOrchestrator #ZJw I LTHRELFET
spec.debug ¥&7  true:

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

E1T% TridentOrchestrator B EIN. ARL —AHDEFD1 VI M—ILOEF /Ny F =R
LEd, CUTED. FILLWRY ROEFEHA MU H—TN. TNRUICHLETTY VA M=ILBEEEINSIE
=N KD

<strong> Kubernetes D B&)77 v 7 L — K 4LiE</strong>

Kubernetes N\— 3 > DU SR XEHR— MERRN—2aviIcT7yv I L—RTRE. ARL—EHEE
ZD Astra Trident T > X b— L ZBEMICEFH L. Kubernetes N—> 3 Y OBHZHERICHI-T LD
ICEELET,

DS RAADPYR— MR RADN—=2a Ty I L—RENTGE. ARL—RICE-

@ T Astra Trident |31 > X =)L NFH A, Astra Trident BN TICARL —RE EHICA
VAR=ILENTWVWBEE. Y R— FIRAD Kubernetes /N\—0 3 > (C Astra Trident HY
AVAM=ILEINTVWBR I ZRITEENRRINE T,

<strong> NetApp Consolez f£F L 7= Kubernetes 7 5 X % EiE</strong>

NetApp ConsoleZ £/ 9 S Astra Trident Tld. &FH/\— 3 > DAstra TridentiZ 7w 7 L—R L&D,

A=Y OS2 BMELVEE L TEERIBICESR LD, Cloud Backup ServiceZ /A L Tkt
AR)a—LENYIT7YyILEDTEET, AV —ILd. FEZEld Helm ZFEB L T, TridentA R
L —&—%fEAL7Astra Trident D7 7040 X> b EHR—LLE T,

HERALEY tridentctl

BEOREEZTY UL —RITBBRENDHZHER. BEICHREZIA TR 2@ LTVWBRISEEIE. 7
T L—RZREAITIBENHD X9 . TN, RERDAZETDH o7 Astra Trident ZEAT B HETY,

AJEETY Trident )Y —XDY T T A M ZEEMTBICIF. XOFIEZRTLEITEA. A, Y—EXT7H
> k. AstraTrident B’ X F—ILO—EF LTIERR T 37 T XA ZO—-ILAEENE T,

22.04 1)) — L%, Astra Trident 1 > X =)L ENB =TT AES F—H'BERINELL L
DELTo SEID) ) —RTIE. AstraTrident "1 VX F—=ILTZHLWVWS—ILy AT
@ TR, 1A M—ILLETHIEEINE T, DFED. tridentctl 22.04TlE. LUBID/N—
o3> DTridentz 7 UA VA R=ILTEEITH. FENLDFIO/N—23 > TIE22.0401 >R b
—NWETVAVRAM=ILTEEFHA, BYIBA X N=ILAE Z&ERLET,
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AVA—ILE—RZERLFT

EBTHELR 1YRAM—ILE—R_ (BE, #7502, FLIFVE—R) ICESVWTEATOERZRE
LExd,

V2 k)L

ChUd. Astra Tridentz 1 > XA b =L B ROBEBFETHD. XY bT—JDFIRZRT Z DAL
IFCACDERIBETHELE T, BEA VA M—ILE— R TIE. BERTridentZ &N T D7=DICT T AL

FDLSXAMUDMEREINET (docker.io) ECSIZBBL T T (registry.k8s.10) 1 X—

D2

EEE—REFEHATZ L. Astra Tridentf Y A =S IXD LS ICEIELE TS

C AR —Zy MEBETIAYVTFHFAA—CFRBELEY
cBARIEFIE/ —ROT 7O %ZER L. Kubernetes?Z 5 X XKD TR TORER./ — KR TAstra
TridentRw RARAZRE> 7Yy TLET
FIT72A4A2A4 A=)l
FITSAVAVRAM=ILE—RIZ. IT7Xv v TELIIREBIBFATHREICEDBEENDDEFT, D
F V) ATIE. BEATridentf X—J ECSIA X =S %I T B7=DIC. 1D TS ZAR—FRZIS—1)
VOENIELIP RN, FRI322o0IS—) I ENiELP A N) ZERTEE S,

() SV LYRUBEIHFAC 1DOLIR R VIHET SEENBD
T

JE—hFr1>X =)L
KIS VE=FA YR b=IL7OCROBEETRLET,
C WYIRN—3 > D%EALF9 kubectl Astra TridentDEBATTE BB E— RIS Y,
* KubernetesZ7 S XD 5B 7 71)ILZIE—L. #HREL £9 KUBECONFIG UE—FTI VDR

REH
* ZFBL £J kubectl get nodes AN Y FZEAL T, %E%AKubernetesy 5 X XK TE S
MR LET,

*BEOA VA M-IILFIEZFERALT. VE—FIIUDSDEAZTTLET,

XYy REE—RICEDOVWTOERZBIRLET
REMNED-6, BYIR 7O EZRRLET,

XY w R AVAM=)LE—R
Tridentd A XL —4 (F&h) "B VX h—)L"

"FTITZAA A =)L
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XY w R AV =I)LE—R
TridentA XL —% (Helm) A X h—)L"

"FITZAA A =)L

tridentctl "WEEA A M=IILEEATTA VAR =)L

AR —IFEE=ZTDEZS
AVA—INAEZZEEITBZEDHTEE I, EDHIIC. ROR[ZERBL TS,

* Astra Trident® 1 Y X h—=JLE T VA VA M=ILICIZ. EICRILAEZFERLE T, ZEALTEEAL
12356 tridentctl ZHEATIBEIE. BYBN—2a 0 FERTIHNELHD FI “tridentctl
Astra TridentZ 7> Y A b =L 27O DNAF 1, FAKIC. BEEFZFERL CZRET 3HE1F. =
RETZIHNENHD XY TridentOrchestrator CRHE K USET spec.uninstall=true Astra Trident
ETPAVAN=ITBEE

C ARL—AR—XDEFEABIET., HIBRLTRDODICZERT 35HA(F tridentctl Astra TridentZ EA T
BIClE. FITEBEITIHNENHD £ TridentOrchestrator 27V VI L TERELET
spec.uninstall=true Astra Tridentz 7> > X b—IL§BHERIC. ZHIFRLET
TridentOrchestrator ARL—RICKBZEADAIGETT, DR, ZFHALTZA VA M—ILTEE
9 tridentctlo

* ARL—EAR—ZADFEEARIET. HelmR—XDTridentA XL — 2 BEXFER T 35813, RIOICF
FTARL =T A VA R=)LLTH BHemA VA M=% RTTI3HEINHD X, CnICLKD.
Helm IR BRSNILE T/ T—=2a>%FERAL T Trident ARL —2FEATEE T, chxfTHhEWV
. Helm R—Z® Trident Z XL —ZDEADNKK L. INIIKL -7/ T—>aRGFET T —
BPRIRIINET, 2EHTIEEIE tridentctl- HemRN—XDEZ{ER T3 . BEEZREIE T
BATEEY,

ZFOMOBIRDREA T a >
VMware Tanzu Portfolio 2 541C Astra Trident Z1 > X =L T B IEE .

* UZRAAPFET — I O—RZEYR—ELTVWBRELNHD XTI,

* o —-kubelet-dir 73 (dkubeletT« L7 b DIFFRICRE T DHENHDE T, T 74 MITY
/var/vcap/data/kubeleto

#MEA L TkubeletDIBAA#IEE L £ --kubelet-dir (&, Trident Operator. Helm. LU THET 3
CEDHD>TWVWET tridentctl EA

TridentA XL —X%ZFRALTA >R =)L
TridentA XL — X% FETEA (BEE—NR)

TridentZd XL —ZDBFBTEA L TAstra Tridentz 1 > X b—ILTEF T, OOt
ATlE. BEZA VA M—ILTBEEIC. Astra Trident TRELR AV T FHFAAXA—IH TS
AR=—FLIRMIJICEMHETNE A TTAR—FA=JLIINIDHDZIHE
I, BERALET "4 757 VEADTOE R,
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Astra Trident 23.01/CB8 ¢ 3 EE 415K
* Astra TridentiCB 9 2 RDEBRIBFIHRET A< ET L, *

<strong> : Trident </strong> |CB8 9 2 EELIEIR

* Trident CKubernetes 1.26 "7 R— kN3 K S5I12%4D £ L7, Kubernetesx 7w 4 L — KT 38
|CTridentz 7w 4 L— R

* Astra Tridentid. SANERIZTVILF/NIBRZ BEEICHERL. HRINZIEZICRELET
find multipaths: no multipath.confZ 7 JLIA,

IETILFINZEBR ET-IE%Z B find multipaths: yes £7cld find multipaths: smart

multipath.conf7 7 LOMENEREETIY I > AR L £, TridentiZDFEAEHEELTUVET
find multipaths: no21.07') 1) — LA

TridentA RL —XZFHTEAL. Tridentz1 > X k=)L

LEa—"1>2A—ILOBE" 4 > XA M= ILDEREZESEZ K L. RRICELIEA YA N=—ILA T3> %
BIRLTWBA e xERELET,

ERZRIm Y BHIC

AVAM=I)LERBT BEIIC. Linux B MIOZ1> LT BEMIEEEL TVWA I ZRRELET, "HiR—
kT3 Kubernetes 75 23" IABRIERIH B & xHERLE T,

OpenShiftTld. ZFER L XY oc TldA < kubectl UBEDITARTORFAITIF. ZE1TLT. &
@ #I* system:admin *¢ L TAY 1> L £ T oc login -u system:admin £7zl& oc login

-u kube-admino.

1. Kubernetes®/\—> 3 V=R L E T,
kubectl version
2. S AREBEDIEREHERLE I,

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

3. Docker HubD A X =% FEARALTRY REE#FL. RYRRY NIT—IBATA ML= XT LA
ICT7 IR TEBZIe=ERLET,

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \
ping <management IP>
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FIE1 : Trident 1 > XA =S Ny r—2J% A O—R

Astra Trident-f > X b—Z /N w A — 21, TridentA R L — X DE A ¥ Astra Trident®D 1 > X b — JLICIAEZ
HOMRIARTEEFNTUVET, IESBERF/N—230DTridentf YA =524 O—RLTEBLET
"GitHub® _Assets_sectionZ B8 L T 2T LV,

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

tar -xf trident-installer-23.01.l1.tar.gz

cd trident-installer

FE2 : #ERX L £ J TridentOrchestrator CRD

#1ERR L 9 TridentOrchestrator XX LUY —XEH (CRD) » Z1ERLET
TridentOrchestrator ARXX L)Y —X, TEYIRCRD YAMLN—2 3 > %Z AL XY deploy/crds &
ERR L £ 9 TridentOrchestrator CRD,

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

FIE3 : TridentDARL—2%ZEAT 3
Astra Tridentf Y XA b —ZICId. ARL—F2DA VX =L EEF T U FOERICHERTEZ /N RIL

T771IDREESNTVWET, CONYRILT7AIEERTZ . ARL—FEZHEICEAL. 774k
DEXTE CAstra Tridentz 1 Y A M—JLTEX T,

* Kubernetes 1.24FIZETLTWVW3 Y7 T X2 DFEIE. ZFEAL X9 bundle pre 1 25.yamlo

* Kubernetes 1.25L4 LZE1TT 20 S XX DHEIE. ZEAL XY bundle post 1 25.yamlo
Tridentd 1 > X b —=SHARL —FZICEALFT trident F—LZXR—X KRFICIGL T trident R—
LZAR—ZADFHELFEA. ZFERAL TLZEIV kubectl apply -f deploy/namespace.yaml &2 1)
v LTIERLE T,

FlE
1. Y —=ZX%ZEH L. AXRL—X%ZEEL XY,

kubectl create -f deploy/<bundle>.yaml

FRL—=FZ2PADR—LAR—RICEEY 3355 trident BEIZEM. B
serviceaccount.yaml. clusterrolebinding.yaml &K operator.yaml ZfE

(D BLTNYRILTZ 7ML ZER L £9 kustomization.yaml :

kubectl kustomize deploy/ > deploy/<bundle>.yaml
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2. ARL—ENBElRESNIC e zBRALET

kubectl get deployment -n <operator-namespace>

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

@ Kubernetes 7 5 X ZICld. ARL—ZDA VARV ZAD*1 DU EELHEVWESICLTL
T\ Trident DARL — AW EROIRIEZERT S CIFBHIT T /T,

FE4 . #ER L £9 TridentOrchestrator Tridentz 1 > X b—]JL

CNT. ZEATEF T TridentOrchestrator Astra Tridentz B AMNEIZIH L T, 2T TIET
"TridentD 1 > A =)L HAZTA X" TEMZ#EHY S TridentOrchestrator 1tk
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kubectl create -f deploy/crds/tridentorchestrator cr.yaml

tridentorchestrator.trident.netapp.io/trident created

kubectl describe torc trident

Name :
Namespace:
Labels:

Annotations:
API Version:

trident

<none>
<none>
trident.netapp.io/vl

Kind: TridentOrchestrator
Spec:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPv6: false
Autosupport Hostname:
Autosupport Image: netapp/trident-autosupport:23.01
Autosupport Proxy:
Autosupport Serial Number:
Debug: true
Image Pull Secrets:
Image Registry:
k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Silence Autosupport: false
Trident Image: netapp/trident:23.01.1
Message: Trident installed Namespace:
trident
Status: Installed
Version: v23.01.1
Events:
Type Reason Age From Message —---——- —————-— ———— ——m= === Normal

Installing 74s trident-operator.netapp.io Installing Trident Normal

Installed 67s trident-operator.netapp.io Trident installed

AV =R LET,

1A b—LZHERT BICIE. WS ODDFZEDRDHD X9,
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#EALZF T TridentOrchestrator AT —4H X

DRAT—ARRZ TridentOrchestrator 1 YA =LA EEICTETLIENESHhETRL. T VXAM=ILENT
WBTridentO/N—2 3 BRI ENE T, 1 VA M=)LHA. ODXFT—AH X TridentOrchestrator H5DZE
¥ Installing #7 ! Installed, ZMHR LB EIE Failed AT —RRAEARL —R|FEMTEIETE

FtA. "OJZFTvILTLLIEETLY,

2F—5 2
YR = LRTY

b—ILEH

Y2
7oA YR =BT

%

AV AM=ILEH
KRMLFLE

EHHRTY

Iro—

Ry FOERRA T —R X2 ERT S

Bz
ZDY—)L%fER L TAstra Tridentz 1 > X k—JLL
TW3 TridentOrchestrator CRo

Astra Trident D1 > X =LA T L FE LT

Operatori&Astra Tridentz 77> > XA F—JLLTWXE
Yo BAIFTY

spec.uninstall=trueo
Astra Trident "7 > VA b—=ILENF LT

ARL—AIF AstraTrident Z#1 > XA k=)L, NV F
BH. BF. £ET7VAM VA M=ILTEXHATL
Teo ARL—FIETDRENSD) AN 2 BENHIC
HAEFT, CORENMEFEINBVESIE. FZTL
Sa—T4 I HRBETY,

ARL—EHEBREFEDTA VA —ILZEBHLTLWET,

o TridentOrchestrator IFEHINEFHA. BID
T771IDITTICEELE T,

ER LT Ry RORT—H A %HERT D Ty Astra TridentD 1 > XA = ILDBART LIchESH ERRTE

9,

kubectl get pods -n trident

NAME
AGE

trident-controller-7d466bf5c7-vdcpw

Im
trident-node-linux-mré6zc
Im
trident-node-linux-xrp7w
Im
trident-node-linux-zh2jt
Im

trident-operator-766£f7b8658-1dzsv

3m

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

HERATEET tridentectl 1V XA M—=JLENTLBAstra Tridentd/N— 3 V=R L E 9,

./tridentctl -n trident version

e S +
| SERVER VERSION | CLIENT VERSION |
oo mooomoeo= T +
| 23.01.1 | 23.01.1 |
e e +

YNOY S

TEBLSICBDELTe "NYIIVRER ML= 5 RZERL. RUa—LZz7OED3Z=>JL
T Ry RIZR)2a—LZITOYRLET

TridentA XL —2%FETEA (X771 VE—K)

TridentZd R L — 2B FBTEA L TAstra Tridentz 1 > X b—ILTEFd, OOt
ATlF. BEZA VA M—I)LTBEEIC. Astra Trident TREL AV T FHFAAXA—IH TS
AR—FLIZZAMJIZBIACTNE T, TTAR—FMAXA=JL I MNUBRVFEEIR

ZERALET "ZENLZEADTOE R,

Astra Trident 23.01/C8 ¢ 2 EE 415K
* Astra TridentlCRA 9 2 RDEERIBERE HFHAHAL LTIV, *

<strong> : Trident </strong> |CE8 ¢ 2 EE 4 1ER
* Trident CKubernetes 1.26 "7 R— TN B3 K SICHD £ L7, Kubernetesx 7w o L — K9 3H]
|[CTridentz 7w 79 L—R
* Astra Tridentid. SANIRIETVYILFNZABREZEBICHERL. #HEINZEZICRELET

find multipaths: no multipath.conf7 7 JLIA,

FERILFINRMER F I3 ZFER find multipaths: yes F7cld find multipaths: smart
multipath.conf7 7 1 JLDENRETIY V> bHKRBL £ T, TridentldDERAZHRELTVWET
find multipaths: no21.07V 1) —XX L&

TridentZ7 XL —2%ZFFHTEAL. Tridentz1 > X k=)L

LEa—"12 A= ILOE" A X b—)LOFiREHZH L. BRICELIEA YA M—ILF T ar%
BERLTWB ez LE T,

ERZFIms 3HIC

Linux’ R X McOd 1> LT, BEHASKEEL TWBR I e Z#RERALE T "FR— kN3 Kubernetes 75 24"
NELRIERNHZ e E#HERELF T,
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OpenShiftTld. ZHEHAL £9 oc Tld% < kubectl UBEDITARTOHITIE. ZFTLT. =&
(D #I* system:admin *¢ L TAZ 1> L% 9 oc login -u system:admin £7ld oc login

-u kube-admino

1. Kubernetes®/\N\—> 3 > # BB L E T,

kubectl version

2. VS22 EBREDEREZEIRL X,

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

3. Docker HubD A X = #ERAL TRy REEHL. Ry Ry FIT—IBHATIA ML= X T LA
ICT7 I RATEBR e =ERELET,

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

FIE : Tridentd 1 > X =S Ny =% >00O—R
Astra Trident-f > X b —S /N w A —CI&. Tridentd R L — X DE A ¥ Astra Trident®D 1 > X b — JLICIAE

HOWITARTEENTVET, NSERAN—J3VDTridentf YA M=% 47> O—RLTERBLEY
"GitHub®_Assets_sectionz B L T 23 L\

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

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

cd trident-installer

FE2 : #ERX L ¥ J TridentOrchestrator CRD

#{ER L £ TridentOrchestrator AXAZLUY —XEE (CRD) . ZEFL X
TridentOrchestrator ARXAX LY —RX, THEYIRCRD YAMLN—2 3 > %Z AL XY deploy/crds Z
ER L £ ¢ TridentOrchestrator CRD :

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

FlIE3 : ARL—FZDLP AN DIFFRZEFRLET

-« >F /deploy/operator.yaml. ZE#HL XTJ image: docker.io/netapp/trident-
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operator:23.01.1 A X—=YL PR MN)DGAZRMLET, o "TridentE CSIDEBZR"1DDL T X~
FRIFHDLSIMIICEREBTEFETH, IRTDCSIAIA—JIERILCL DA MIICERET ZHNELH D £
I Bl :

* image: <your-registry>/trident-operator:23.01.1 SNTDEERMDDL I MIIZH D5

AN
Ho

* image: <your-registry>/netapp/trident-operator:23.01.1 Tridentf X—IHCSIA A=
CIFRIDL R MIICHB5E

2T w74 TridentA XL —RZEA

TridentD 1 > A =N ARL —RZ|ICEAL XY trident F—LAR— K RICIEL T trident R—
LZAR—ZADFIELEFHA. ZFERAL TLEEV kubectl apply -f deploy/namespace.yaml Z 27 1)
v LT L 9,

FARL—=Z%ZLNDR—LAR—RICEET D155 trident BABIZEM. BH serviceaccount.yaml.
clusterrolebinding.yaml & operator.yaml XL —XZHEd SE0IC.

1. UY—XZERL. RL—RZRELFT,

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

Astra Tridentf Y X b—Z(Cld. ARL—Z DA VA M=ILCEEA TS U FOIERRICTE
HATEANYRILT7AIIDPAHEEINATVWET, CONYRILT 71N EFERTDI . F
RL—ZEZBFHEICEA L. T 7 4J)L FDOFHE TAstra Tridentx 1 > X =)L TEF T,

@ ° Kubernetes 1.24g1%#E1TLTWVWB IV S X 2DFEIE. ZEALET
bundle pre 1 25.yamlo

° Kubernetes 1.25A L 217930 5 X2 DHEIF. 2FRALET
bundle post 1 25.yamlo

2. ARL—ENEElRSNIcC e zBRLET

kubectl get deployment -n <operator-namespace>

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

@ Kubernetes 7 5 X RICIE. ARL—FDA VXXV IR *1 DLHEFELBWVELSICLTLE
T, Trident DA XL —EZWERBOBREZEBET 5 IFBITTIIZEW

FIES: TA A= LU AN DBFAEEHFLET TridentOrchestrator
o "TridentZ CSIDEIR"1D2DL XA M) XLIFHDL XA MVICEBTETEFIN. IRTDCSIHM X—2F

BEC l//‘X FUICECE T 2WMENHD £9, FH deploy/crds/tridentorchestrator cr.yaml LI X
MUBREICEDVWTCENMOBFAOEHRZEBML 7,
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1DDLPZAMURDAX—=2

imageRegistry: "<your-registry>"
autosupportImage:

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

"<your-registry>/trident:23.01.1"

ELBL P MIRNOER

ZEMT BZHENHD X9 sig-storage ICEBFHL T imageRegistry BID LT X~ DIFFR%ZER
LFT,

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

"<your-registry>/netapp/trident:23.01.1"

FE6 : #ERX L ¥ J TridentOrchestrator Tridentx-1 > X b—JL

CNT. ZEATEF T TridentOrchestrator Astra TridentZz B AMEIZIH L T, THICTTSENTE
£9 "TridentD 1 VA =)L HAZTA A" TREMZERE Y% TridentOrchestrator EEX DA
&, Tridentf X—JECSIAX—=JDERBRBLSAMIICHBZAI VA M—=I)ILZRLTVET,
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kubectl create -f deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created

kubectl describe torc trident

Name : trident
Namespace:
Labels: <none>

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

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

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

Autosupport Hostname:

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

Autosupport Proxy:

Autosupport Serial Number:

Debug: true
Http Request Timeout: 90s
Image Pull Secrets:
Image Registry: <your-registry>/sig-storage
k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Probe Port: 17546
Silence Autosupport: false
Trident Image: <your-registry>/netapp/trident:23.01.1
Message: Trident installed
Namespace: trident
Status: Installed
Version: v23.01.1
Events:
Type Reason Age From Message —-—--——- —-—————-— ———— ——m= === Normal

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



ATV AM—ILZHRLET,

A1V Ab—LZHERT BICIE. WS ODDFZERDHD X9,

#EHALZFT TridentOrchestrator AT —4H X

DRAT—ARRX TridentOrchestrator 1 YA =LA EBICETLIEANESHETRL. T VXAM=ILENT
WBTridentO/N—2 3 BRI ENE T, 1 VA M—=)LH, ODRXT—AH X TridentOrchestrator 5 DE
¥ Installing #&7 ! Installedo ZMHEERL/HBIF Failed AT —RREARL —R(FEMTEIETE

Fth. "OVZFTvILTLIETLY,

RF—H 2R
YR =TT

1Y R =ILEH
TOAYAM=ILRTY
A YA R=ILEH
KRMLFLE

BHHTT

Ir>—

Ry FOERRA T —R R =2 ERT S

Bz
ZDY—)L%fER L TAstra Tridentz 1 > X k—JLL
TW3 TridentOrchestrator CRo

Astra Trident D1 > X =LA T L FE LT

OperatoridAstra Tridentz 7 > > XA —JLLTWZE
Yo BAIFTT

spec.uninstall=trueo
Astra Trident 37 >4 > X b—JLENF LT

ARL—AIF AstraTrident 1 > XA k=)L, NV F
BH. EF. £FRIET7UAVRAM=ILTEEHEATL
Teo ARL—RISTDRENSD ) AN ZBEEBIC
HAEFT, CORENMFEINBVWESIE. FZTL
a—T4 I HRBETY,

FRL—=EDEEFEDA VA =L Z2EBHLTVET,

o TridentOrchestrator IFEHINEFHA. BID
T771IDITTICEELE T,

ER LTz Ry RORT—HR A %WERT D E Ty Astra TridentD 1 > XA b= ILDBART LIchESH ERRTSE

9,
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kubectl get pods -n trident

NAME READY
AGE

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

trident-node-linux-mr6zc 2/2
Im

trident-node-linux-xrp7w 2/2
Im

trident-node-linux-zh2jt 2/2
Im

trident-operator-766f7b8658-1dzsv 1/1
3m

HERALET tridentetl

STATUS

Running

Running

Running

Running

Running

RESTARTS

ZFERATE XY tridentctl 1 X b—JLENTWBAstra Tridentd/N\—> 3 > ZFERL £,

./tridentctl -n trident version

Fomocomcooooomo= oo ooocosoooooo= +
| SERVER VERSION | CLIENT VERSION |
e T +
| 23.01.1 | 23.01.1 |
e R eers +

NIV S

TEBLDICHEDE Lo "NYIIVREAML—=DOFRZEL. R)a—LZz7OES3=>J L

T RYRICARY 2—LEITVRLET

Helm (iZZE—FK) %{#FHL TTridentz EA

TridentARL —2%Z8A L. HelmZEHL TAstra Tridentz 1 > X —JLTEF X9,
D7OLRXTIE WE 214X =)L T3MIC. Astra Trident CRER AV TFH A X —
W TFSAR—=FLIRAMJIZEHEINE A TTAR—FMA=JLTOZIRNIDADH

3EEI. EEALET "F 7S VEADTOERY,

Astra Trident 23.01/CB8 3 3 EE 415K

* Astra TridentiCB§ 2 RDEBERIBFHRE HFHA LTIV, *
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<strong> : Trident </strong> |CR8 ¢ 2 EELIER

* Trident CKubernetes 1.26 "7 R— kN3 K S5I12%4D £ L7, Kubernetesx 7w 5 L — KR d 38
([CTridentz 7w 9 L—R

* Astra Tridentld. SANIRIETYILFNRERZBREICFEAL. HEShSEZICRELET
find multipaths: no multipath.conf7 7 JLIA,

FERILFINRMERFT-I3Z(ER find multipaths: yes &7cld find multipaths: smart
multipath.conf7 7 1 LOENERTIY T > bHKRBL £, TridentldDFERAZHEL TVET
find multipaths: no21.07UJ 1) — X LARF

TridentA RL —2%EA L. Helm%Z A L TAstra Tridentz 1 > X ~k—JL

TridentDERA "HelmF v — " TridentA R L —X2%ZEA L. Tridentz—EICA VA R=ILTEFXT,

LEa—"12ZAF—ILOE" A X b—LOFiREHZH L. WRICELIEA YA M—ILA T ar%
BERLTWB ez LE T,

EE%BIR T B R0IC
ICINA T "EADRHRSRYE" METT "Helm N—2 3> 3%

FE
1. Astra Trident Helm'J 7R R U Z#EIML £ 95

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

2. ffA helm install 22U w o L. XROBIUTRT LSIC. EARBEOERIZIEEL X9 23.01.1 (&
1> X k=)L 9 BAstra Trident®/N\— 3> T9,

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

@ TridentD R — L AR—RAZ B DIFEIF. ZBRBL T LTV -—create
-namespace NI X=X TR—LAR—IADVEIMTERINZ ZCIEHD £ A

ZEATEEXY helm list BRl. F—LAR—=R, 53T AT—RR 7FVr—>3>N=23 Vi
DA YA—ILOFMZHEETDICIF. ROFIEZEITLET, cUEDavES,

AVZAL—ILRICERET —2%ZET

AVZAL—LRICKRET —RZETICIE RD 2 DDHFENHD T,

v
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A=

--values

(F7=1% -£)

T zlE. OFT7FIMEZEETBICIE. ODXIICIEELEFT debug o) wo L. XOOATY REELT
——set AV REAHNLET 23.01.1 1F. 41>V RX b—JL T BAstra Tridentd/N\—2 3> T,

LET

helm install <name> netapp-trident/trident-operator --version 23.01.1
--create-namespace --namespace --set tridentDebug=true

BEAXTay

CDT—TIE values.yaml HelmF ¥ — b D—ETHBZ 7 71 ILICIF. F—EZDT T A MED X+

NREREINET,

FFay
nodeSelector
podAnnotations
deploymentAnnotations
tolerations

affinity

tridentControllerPluginNod
eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio
ns
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F—N—S14 REFERALTYAML7 7T IILZIEELF
o CHIFEHREIEETE. AHDT 71 ILHVESR

TNE9Y,

ARV RSAYTA—N—51 REEELET,

iEA

Ry REIDHETO/ —RSRIL
oy ROEIR

BB/ T—>3>

Ry REID B TOHEE

Ry FEIDETDOT T4 =T«

Ry FHOEMD ./ —RFtEL 7
S, zERBLTLLZEVW [ OV RO
— IRy R/ —RRy RIZDOW
T Z2RLTLLET L,

R RICH 9 BKubernetesDEFA
HHERETFEZFLET, 2BRBLT
EEEw[aryrOo—SRyRe/
—RARy RIZoVWT] ZBBLTKL
7230,

Ry FEOEMD/ —REL S
R, zBRLTLKETVW (O O
—IRy R/ —RERY RIZDOW
T Z2BRLTIES L,

R RICX 9 BKubernetesDEHFA
EHELEEZTLEFT, 2BBLT
<EEgw[@AryrO—-SRy e/
—RERyRIZDOVWT] EZBRBLTL
7=3 0\,

T7A4IE



A=

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLoglLevel

operatorDebug

operatorImage

operatorImageTag

tridentIPv6

tridentK8sTimeout

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

tridentAutosupportProxy

tridentLogFormat

=EA
DLIRMUZEELEY

trident-operator.
trident. HBKXUVEDMDEIR,
TI7AINEEEDEFFERT 35
BldF. ZOFFICLFT,

DAR=T TR —%=FREL
¥ 9 trident-operators

DAAX=TNO—D Ly b &K
FELXY trident-operator.
trident. HXUVEDMDEIR,

kubeletD NEBIRKRED R X MMIE%
FEXTEEY,

TridentA XL —420OJ LANIL%Z
RDEDICHETETET,
trace. debug. info. warn.
error  £7cld fatals

TridentARL—20O7 LRI
ZdebuglCFRETT XY,

DAA—DZRLlc EESTTEX
9 trident-operatore

DR LEETTETET
trident-operator f X—
(Image)

IPv6% 5 X & TAstra Trident= Eh{E
THEHBZZEHTEEXT,

lF & A ¥ DKubernetes APIZLIE T
FTIAIL DI RA LTI %
FEFLFT (OUNDERIFHE
fiI) -

HTTPERD T 7 # )L kDO & 1
L7OrETLEEZLET 0s 21
L7 NORARIZERETT, BD
BIFERATET £ A

Astra Trident® EHARY

7 AutoSupport L7 R— b & ENICT

TEI,

Astra Trident AutoSupport > 77
DAAX=TDRIT = LESZTTETE
ER

Astra Trident®AutoSupport 3> 7
FHHTTP7OF R TEHEIOE
FETEBLDICHBDFRT,
Astra Trident® O R ZE L &
T (text £7lF yson) o

FT7#ILE

IfNotPresent

"/var/lib/kubeelet™

n infO"

true

false

"905"

false

<version>

"text"

41



A=

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglLayers

tridentImage

tridentImageTag

tridentProbePort

windows

enableForceDetach

excludePodSecurityPolicy

B!
Astra Trident8s O H — % ERIC L
£9,

Astra Tridentd O L RJLEXRD K
SICERETTEFXY, traces
debug. info. warn. error’

F7ld fatalo

Astra Tridentd® O L NI % IZERTE
TZT XY debugo

¥EDAstra Trident7 —2 7 0O0—%

B#IcLT. FL—XOF>T%
OJiMBlZzRTTEEI,

EDAstra TridentL T ¥ Th L —
2O0F>o»O0J7ME=BMICT
TF9,

Astra TridentD 1 X—J & ZLIc
EXTEEY,

Astra TridentD 1 X— DR 5% +
EITETEY,
Kubernetes D&M /#Efig 7 O— 7'
FRINZT 74l R—+E L
EXTEEY,

Windows™” — /71— ./ — K |CAstra
Tridentz= 1 > X F—JLTE XY,

SREITID B LIKREZ BRICTER
EE

FRL—FRy FOtEFa VT
RS —Z D SBRAL £

> bO—2Ry R/ —RERy RIZDWT

FI7AILE

true

"info"

false

false

false

false

Astra Tridentld. B—O I bO—FRKRy RE, 95 RAEZHNDET—H—/—RLED/—RKRy R LTET
INET, AstraTrident’ R 2a—LEI TV R TBZITARTDHRART/ —RRY RHARITEINTVWBIHELD

DEJ,

Kubernetes "/ — Ktz L 74" LV
Ry REFIRTZI-OICERAINET,

"BATOEN" 13 BED/ — R EFBR/ —FTERITENB LI

E. WREA—N—F1 FZHETEE T,

ControllerPluginy & UZ A L £9 "NodePlugin' Z#HE Y %

> bA—FFZ T4 id. Snapshot® 1 XZEREDAR) a—LDTAOES I Z VI CEEZNIEL

9,

* J—RITISHTAUNIEST. /—RADZ ML —P0EFEANIBEINE T,

RDRATw S

TEBLIICHEDFLT
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T Ry RICAR)a—LEITIRLET
Helm (A 754 YE—FK) ZEAL/Trident A RL—2DEA

TridentARL —42%EA L. HelmZ{EHA L TAstra Tridentz 1 > X b—JLTEFd, C
DO7OLATlIE. BE Z1 VA M—=ILTBMRIC. Astra TridentCTRHAEL A TF A1 X—
SR TSAR=FLIRA MBI NE T, TTAR—FAX=J LI MUARL
Bald. ZFEALET "ZENAEAD IO,
Astra Trident 23.01/CB8 T 3B E LB

* Astra TridenticB8 9 2 RO BB ARIERE HTHmAHL TS0, *

<strong> : Trident </strong> ICE8 ¢ 2 EE 4 1ER

* Trident CKubernetes 1.26 D 7 R— kTN B3 K SICHD £ L7, Kubernetesx 7w 4o L — K9 3H]
|CTridentz 7w o L— R

* Astra Tridentld. SANIRIZTVILF/NRBRZBEEICERL. HREINZEZICKRELEY
find multipaths: no multipath.conf7 7 JLIA,

IEVILFNRMER FTcldZ(ER find multipaths: yes F7cld find multipaths: smart
multipath.conf7 7 1 JLDEARETY T > FHKREBL £, TridentidDERAZHEL TVET
find multipaths: no21.07V 1) —X L&

TridentA XL —2%&EA L. HelmZ% A L TAstra Tridentx 1 > X ~k—JL

Trident®{ER "HelmF v — k" TridentA XL —2%E A L. Tridentz—EICA VA M—=ILTEFZXT,

LEa—"1>ZA—LOBE" 4 > b=ILDalREHZ B L. BRICELIEA YA N=—ILA T3> %
BIRLTWB e xERELET,

R % BIMA S B R0IC
ISR T "EADEIRSEMY" BWETTY "Helm /N\—2 3> 3%

Flig
1. Astra Trident Helm'J 7RI b U ZEINL £ 9

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

2. i helm install BEBLUPAX=—SL O M) OBFROZRIZIEELE T. o "TridentZ CSIDE
B 1ADDL A M) FLIFHMDL A RMIICEEETEEF TN, IRTOCSIAXA—=JEREICLU R ML
FRETAINELNHD FT, FITIE. 23.01.1 1% 4> X b—JLF BAstra Tridentd/N\—> 3 > T,
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1DDLPZAMURDAX—=2

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

EBBZLIR M) HOER

ZEBMTZUNENHD XY sig-storage ICBFHL £9 imageRegistry BIDL T X M DIFFA%E
FARLZET,

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

(D TridentD R — L AR—RZERBEADHZEIE. ZBRB LTI -—create
-namespace NTX—RX TR —LAR—IADNEMTERIND ZCIEHD £ A

EEATEET helm list &HI. X—LAR—RA 95T AT—RA 7V r5r—>2aoN—-g3 R
DAVAR—ILOFMEERT BICIE. ROFIEEETLET, cVEDaVES,
A A= ILHRICHRET—2%ET

AVRAM=IRICRET —FZETICIE. RD 2 DDOHFEDHD £,

VA= D B!

--values (F7l& -£) F—N—Z414 RZEFERLTYAML7 71 ILZEEL X
o CHIFEHREIEETE. AHEDT 71 ILHMEN
INEJ,

——set ARV RSAVTA—N—F1 REIEBELEFT,

e zlE. OFT7FIMEZEETBICIE. ODXIICIEELEFT debug o) wo L. XOOATY REELT
LEXd --set AXVRZEAHNLZFT 23.01.1 1% 1R b—I)LF BAstra Tridentd/N\—> 3> T,

helm install <name> netapp-trident/trident-operator --version 23.01.1
--create-namespace --namespace --set tridentDebug=true
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BREATay

CDT—TILE values.yaml HelmF v — b D—EBTH B3 7 71 ILICIF. F—ELEDT T I MEDU X b

NRREINET,

Froav
nodeSelector
podAnnotations
deploymentAnnotations
tolerations

affinity

tridentControllerPluginNod
eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio
ns

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel

Bl TI7FIE
Ry REIDHETD/—KRIRNIL

Ry ROER

BBED7/T—>3>

Ry REID HETOHA®E

Ry REIDHETDT T4 =7+«

Ry FROEMD ./ —REL s
R, zBRLTLKZEVW OV O
— IRy R/ —RERy RIZDOW
T Z2BRL TSV,

Ry RICK T B KubernetesDEFA
gEE FEZLET, #8RBLT
KEEEw[aryrO—SKRyRe/
—RERyRIZDOVWT] EZBRBLTKL
7Z2& L,

Ry RAOEBMD ./ —KREL o
R, zBRLTLLETVW [ OV RO
—ZSRy R/ —RARy KIZDL
T ZBRLTLLIEEL,

Ry RICH 9 BKubernetesDEF A
HEHE*EFEZLET, 2BRELT
IEEw[ayro—>RyRe/
—RERyRIZDOVWT] E#BRBLTKL
723U\,

DLPZAM)ZIBELET
trident-operator.

trident. BLUVZDMDER,
TI7AINbEEDEFFERT 35
BlE. ZOFFICLFT,

DAAXA=JTIIRI S —%ZEL IfNotPresent
¥ 7 trident-operators
DAAX=TNS—D Ly b=

EL XY trident-operator.

trident. BLUPZDMDERR,

kubeletDNEBIREED KR X MMizE%Z  "/var/lib/kubeelet™
EESTEEY,

TridentA XL —2@DOJ L AN)L%Z "info"
RDESICHRETETFT,

trace. debug. info. warn.

error  ¥7cld ~fatalo
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A=

operatorDebug

operatorImage

operatorImageTag

tridentIPvo

tridentK8sTimeout

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

tridentAutosupportProxy

tridentLogFormat

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglLayers
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TridentARL—20OJ LRI
ZdebuglcFRETET X9,

DAR—D LI EEETTEE

9 trident-operatoro

DRI LEZTEET
trident-operator 1 X—
(Image)

IPv6%7 5 X X TAstra Trident S{E
THEHBZZENTEET,

& A ¥ DKubernetes APIZLIE T
TI7#I DI EA LTI N E
FEZLFET (OUNDESITHE

i)

HTTPEXRD T 7 #+JL ~ D90F 2
L7 TEEZTLET 0s 21
L7 NOHRIZEETT, BD
BIZFERATET £ A

Astra Trident® E HBEY
A AutoSupport L7R— k& BRI T
TEI,

Astra Trident AutoSupport > 77
DAR—TDRIT = LESTTEE
ER

Astra Trident®AutoSupport > 7
FHHTTPZOF B THEEICE
BTEBLDICHBDFT,

Astra TridentO OV 2R %= RE L £
T (text £7lF yson) o

Astra Trident85 O H — = ExhIC L
£9,

Astra Tridentd O L X)L RD &
SICRETEF XY, trace.

debug. info.
F7=lE fatalo

Astra Trident® O L NI % IZERTE
T £ T debugo

EEDAstra Trident7—2 7 O0—%
B#ICLT. bL—ROFVT®
OJiMBlzxRTTEEI,
EDAstra TridentL T ¥ Th L —
20O0F 7070 %=B/#ICT
FEI,

warn. error’

FT7#ILE

true

false

"905"

false

<version>

"text"

true

"info"

false



FFay 5rEH TI7#I b

tridentImage Astra TridentD ¥ X—J & F2ICE ™
EXTETXY,

tridentImageTag Astra TridentD 1 X—S DRI % £ ™
EXTEXY,

tridentProbePort KubernetesD &4/ 7O0—71c ™

FRENZT 74 R—b%ZLE
ETITEET,

windows Windows™” —Hh—_/ — K|CAstra false
Tridentz 1 > XA F—JLTE XY,

enableForceDetach RHIIDBE LBEZ BMICTET X false
ER

excludePodSecurityPolicy ARL—ZRYy RDEFa) T4 false
RIS —ZEED SBRA L F T,

aA>bkO—5RyRE/—RERY RIZDWVWT
Astra Tridentld. B—O > bO—Z Ry RE. 9T REAHNDET—H—/—FRLED/—RRy R LTET

INFEI, AstraTrident/R) 2 —LE I TV R FTBZIARTDHRANT/ —RARY RHEAE[TINTLWIHRELD
h%d,

Kubernetes "/ — Rt L 74" LV "ERTEEN" 1. BED/ —RELIXMBR/ —RFTEITINDLSIC
Ry REGHIRTZ7-HDICERINE T, ControllerPluging & V% EA L £9 "NodePlugin' #EH$ 3%
MR A—N—S1 REIEETETZET,

> bA—FFF T4 iE. Snapshot® 1M XZEREDAR) 2a—LDTAOES I Z VI CEEZNIEL
x7,

* J—RITISHTAUNIEST. /—RADZA ML —J0EFEANIBEINE T,
VIOV SV
TEDESICHEDFELT: "NV IIVRERMNL—=JOSREZER L. R a—LETOES 3=V L
T. Ry RICR)a—LEIIVRLETS
TridentA XL —2DA VA=)l HREZIALX

TridentA RL —% %, OEM%ZER L CTAstra TridentO 1 > X b—J)LEZHRAEZIAXT

X X9 TridentOrchestrator k1 VA —=ILEHRXEZI1 X T 35EIF. TN
FOAREZTAZAHDNNETYT TridentOrchestrator 5|#allow. ERA%Z#&ETLTL 2
TV tridentctl BBIZIGLTEETBZHXZLYAMLNYNZ=ZJ T A MEERLE T,

dA>bO—ZKRy R/ —RERY RIZDWT

Astra Tridentid. B—D > FO—5KRy R, IS XEARNDET—hH—/—FRED/—RKRy R LTET
INFET, AstraTridentrR!) 2 —LEIY TV R TR ITARTDRAMT/ —RRY REARITINTUVWINELD
DET,

Kubernetes "/ — Rt L 74" LV "ERTEEN" 1. BED/ —RELIXMBR/ —RFTEITEINDLSIC
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Ry REFIRTZ7-DICERINET, [ControllerPlugini &V %ZERL 9 "NodePlugin' = EH 9
5 2_/_\ ;ﬂgﬁtj—/f—a’r P%?Efﬁ—t“g ij-o

* > bO—F57FZ04 2ld Snapshot® T AZEREDR) 2a—LDTAOED 3 Z VT EBEZNIEL
9,

* J—=RTFSTAUICE>T. /—RADRA ML= 0EGHANIBEINE T,
BEATS Y
spec.namespace |&. TIBEL £9 TridentOrchestrator Astra Tridenth’ 1 > X k—JL &
@ NTVWBRR—LAR—IAZIBELET T, CD/NTAX—F * & Astra Trident D1 > X b—JL1&

ICEFICEEEA Y CNZERITITB L. BEITENET TridentOrchestrator A 7—4
2EICEEL XY Failed, Astra Tridentid, F—ALAZXAR—IABTOBITZERIL TLWEEA,

CDT—TILDOFFM TridentOrchestrator B4,

NFA—=H BTl T7#I) b
namespace AstraTrident z1 VX b—J)LF3 Tk
R—LAR—R
debug Astra Trident D7 /N\wJZBIC  LWWZX
LE¥T
windows ZICREL 9 true Windows”  L\WXR
—hH—/ =R DA VA=)l %Z
BMLET,
IPv6 IPv6 $ZH®D Astra Trident 1 > X L\WX
=L
k8sTimeout Kubernetes SLIBD R 1 LT b 30 #
silenceAutosupport AutoSupport /N> F)LZxy b7y LWWX
ZICEBRISEE LR
enableNodePrep J—h—/—RFOKREEFEZES LW
FICERE (*Dbeta*)
autosupportImage AutoSupport 7L X k1)@ 3> 757 "netapp/trident-autosupport
A A= . 23.01"
autosupportProxy AutoSupport 7L X k) ZiX(ET S "<a
TOFSOT7RLXIFR—Fk href="http://proxy.example.com:888
8“"

class="bare">http://proxy.example.
com:8888"</a>

uninstall Astra Trident D7 >4 > XA —JL  LWLWZ
ICERT2750

logFormat Astra Trident ® OJ . HMER FTF X+ (Text)
[text . JSON]

tridentImage A > A =)L % AstraTrident 1 T NetApp / Trident : 21.04 |
X—=
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imageRegistry

kubeletDir
wipeout
imagePullSecrets

imagePullPolicy

controllerPluginNodeSelect
or

controllerPluginToleration
s

nodePluginNodeSelector

nodePluginTolerations

®

1B

HTEI"

=EA

FEXOREBL X FUADINR
<registry
FQDN> [ :port] [/subpath]

R MLE®D kubelet 7 L2 KA
DINR

Astra Trident Z5E£ICHIFRT 57
DICHIBRT R VY =D X

REBL AR UDBAX—=D7T
IWgB>—oLv b

TridentARL —2 DA X—F)L
RIS —%=RELEFT. BYRE
[FRDEHBD T,

Always BICAX—=%FILT B,
IfNotPresent / — R EICA X—
CHEFEELABVGRICOAHEIEL
£9,

Never EfRZEMEXTICT|IFH I AL
TLIEELY,

Ry REOEMD/ —REL 7
X, pod.spec.nodeSelector ¥ [a] L
ERXzERLFT,

R RIZH 9 BKubernetesDEFA
gz FEZL %9, POD
.spec.Toleratations & [B LR % f&
ABALZEY,

Ry RHDENMD ./ —RELY
A, pod.spec.nodeSelector &[G L
FEREFERLET,

Ry RICXT 9 BKubernetesDEFA
HHEZT EEZLFXY, POD
.spec.Toleratations ¥ @ LR % E
ALZFd,

FT7#ILE

F 7=13Qua.io/k8scsi"

[ /var/lib/kubelet |

IfNotPresent

FTI7AIEMEHD FHA
EAGKE]E

TI7AIEMEHD FEA
3>T9Y

FTI7AIEMEHD FHA
EDASEE

FTI7AIEMEHD FHA
EDASEE

FT

FTTT

Ry RINSAXA—2DERERTEDFMICOVWTIE. ZBBLTLKETVW Ry RE /—RIZED

"k83.gcr.io/sig-storage (k8s 1.19+)

LEEOBRMIE. ZTFEEHETDEIIERATETET TridentOrchestrator 22w LT, 41X M=IL%E A

AZIAXLET,
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B D BEARRG D X LER

RIS BERNBARZ LIBROFZTRLET,

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

- thisisasecret

B2: /) —krELI2%ZERALTEALET

ROBITIE. /—RELIZZERL TTridentzEA T2 HEEZRLET,

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

50



53 : Windows7—Hh—_/ —RICEA T3

ZOflE. WindowsT7—hH—/—RADEAZRLTWVWETD,

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

tridentctlzEFAL T A M=JLLEXT
tridentctiZ AL T A—JLLET

#EAL T, AstraTridentZ 1 > X b—J)LTEFF T tridentctle COTOERXT
. Astra Trident CTREBR AV T FAX=—I R T SAR—=—FLI I MJIZBATATUL
ZHhESMCEREL. BE DAY A2 TLET, ZHREIYAALET
tridentctl EEEICDWVWTIE. ZBBBL T E LV "ridentctl BRZ DA XY AL &

]
o

Astra Trident 23.01/C8 ¢ 2 EE 415K
* Astra TridentiCBI 9 2 RDEBRIBERE HFHAL IV, *

<strong> : Trident </strong> |CE8 ¢ 2 EE 4 1ER

* Trident CKubernetes 1.26 Q8 7 R— kI NB3 K SICHED £ L7 Kubernetesx 7w o L — K9 3H]
|CTridentz 7w 4 L— R

* Astra Tridentid. SANERIRTRILFNIERzHEEICEAL. HEINZEZICRELET
find multipaths: no multipath.conf7 7 JLIA,

FERILFINRMER F2IEZFEA find multipaths: yes F7cld find multipaths: smart
multipath.conf7 7 1 JLDEHARETY T > FHKREL £, TridentidDERAZHEL TVET
find multipaths: no21.07V 1) — XX

#{EA L CAstra TridentZ 1 > X b—JLL &9 tridentctl

LEa—"1>2A—ILOBE" 4 > M—ILDERESZ K L. BRICELIEA YA N=—ILA T3> %
BIRLTWBA e x2ERELET,

ERZRImY BHIC
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AR M=I)LEBIRT BHIIC. Linux kR MO LT, BEIEELTVWR I e ZMRALET, "UR—
kT41% Kubernetes 75 A %" BRIERIH D e B LE T,

OpenShiftTld. ZFEAB L XY oc TIEH < kubectl UEDITARTOHITIF. 2F1TLT. &
@ #IZ* system:admin *& L TOJ 1> L% 9 oc login -u system:admin £7zld oc login

-u kube-admino

1. Kubernetes®/\—> 3 V&R L E I

kubectl version

2. VS 2RAEBEDEREZERL £,

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

3. Docker HubD A X = #FERAL TRy REEHL. Ry Ry FT—IRBHATIA ML= XT LA
ICT7 R TER e E2ERALET,

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

FE1 : Tridentd 1 VA =S NN —J% 4o 0—R

Astra Trident1 > X k=5 /Ny —21d, TridentRy RZER L. €D T— hZHRFTIDICFERTN
BCRDA TSV b EREL. CSIHA RA—Z#EALL T, 7OEDIZ VIR T T RAEZERIMADR 2
—LDTEHGREDT I avERITLET, DORH/N—3 0 DTridentf YA M=% 40 >O—RLTE
BIL X9 "GitHub®_ Assets sectionzZZE8E L T2 &LV FITIE. IR L fo<trident-installer-XX.XX.X.tar.gz>
Trident/\—< 3 > %Z M L Tupdate_Tridentz EH L £,

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

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

cd trident-installer

FlE2 : Astra Tridentx 1 > X b—JL T3

#ERITLT. BERXR—LZXAR—XI|ZAstra Tridentz 1 > X F—JLL X9 tridentctl install AV Y K%
HITLETEMDSIEZEMLT. I X—CDOLSRAMN)DBAZIEETEX T,

@ Windows ./ — R TAstra TridentZ {7 TE 3 L SICTBICIE. ZEMLET --windows 1>
AR=J)LOAYYEADTS4 . $ ./tridentctl install --windows -n tridento
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BEE—R

./tridentctl install -n trident

1DDLPZAMURDAX—=2

./tridentctl install -n trident --image-registry <your-registry>
-—autosupport-image <your-registry>/trident-autosupport:23.01 --trident
-image <your-registry>/trident:23.01.1

ELBLP X MIRNOER

EBMTZUNELHD XY sig-storage ICBEL £9 imageRegistry BIDL T X M DIGFr%EFER
LFxd,

./tridentctl install -n trident --image-registry <your-registry>/sig-
storage --autosupport-image <your-registry>/netapp/trident-
autosupport:23.01 --trident-image <your-
registry>/netapp/trident:23.01.1

AVA=IRT—RRIFRDELSICBD T,

INFO Starting Trident installation. namespace=trident
INFO Created service account.

INFO Created cluster role.

INFO Created cluster role binding.

INFO Added finalizers to custom resource definitions.

INFO Created Trident service.

INFO Created Trident secret.

INFO Created Trident deployment.

INFO Created Trident daemonset.

INFO Waiting for Trident pod to start.

INFO Trident pod started. namespace=trident
pod=trident-controller-679648bd45-cv2mx

INFO Waiting for Trident REST interface.

INFO Trident REST interface is up. version=23.01.1
INFO Trident installation succeeded.

A YA b= ZzHERBLET,

Ry ROERRT—RAF 3% ERALT. 1A M—=IL%ZHEETEET tridentctlo
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Ry FOERRA T —R X2 ERAT S

ER LT Ry RORT—HR A %MERT D Ty Astra TridentD 1 > XA b= IILDBART LIchESH ERERTE
£9,

kubectl get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-controller-679648bd45-cv2mx 6/6 Running 0 5m29s
trident-node-linux-vgc8n 2/2 Running 0 5m29s

AVA=FHERBICRET LBWEE. £7IL trident-controller-<generated id>
(D (trident-csi-<generated id>23.01&DEID/N—2 3> TlE. *RUNNING *X7—& X
BHDFEFEA 7TV ETA—LIFA VA R—ILENEFLEATL R -d&T "7 NN\wJ
E—RZAVILET"BLUOBME DS TN a—T1 20 Z1TVWET,
AL XY tridentctl

HERATEEXY tridentectl 1A M—=JLENTLBAstra Tridentd/N\—> 3 > =R L E 9,

./tridentctl -n trident version

e e +
| SERVER VERSION | CLIENT VERSION |
T e S R e +
| 23.01.1 | 23.01.1 |
oo moooomo= T +

RDRAT S

TEBRLDICHDELe "NYIIVREAML=2PIFRZER L. R a—LZz7FOED3 =T L
T Ry RICRY2—LZITOLET

tridentctlD 1 > A = I)LZHRXRZAIAALET

Astra Trident1f XA =S %2 AL T. 12X M=ILEBAREZIAIATEET,

AV =S OR@ERRL T LT

Astra Tridentt Y A b —ZZ AL T. BEZHRAEZIAXTETET, L RIE Tridentf X—2% 54N
—hURSEVICOAE—=LEBEIF. ZFERALTAX—VRAEIBETET LY --trident-imageo Trident
X=JERBRCSIH A RA—A A= TF5AR=—RFNURIS MIICOAE—-LIGEIE. 2FEHLTURD +
DDIBAAZIEE T A EZHE L XTI --inage-registry X1V F, ODFEREIBEL £ <registry
FQDN>[:port]e

Kubernetes® 74 A b Ea2— 3 % FERAL TWLWBIGE kubelet T—XZ@EUNDNRICHEEFLET
/var/lib/kubelet ZFEHALT. ABNIXAEZIBETITXT --kubelet-dire
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AVRAM—=SD5|MTHAINZIEHZBIATA VAN —INZHARAEZIAITIHNENHZ5EI1E. BET 7
ANEAREAIARXTEZEHTEEXT, ZHEHAT S --generate-custom-yaml /NTAX—&R{F. 1 VX b
—ZDICRDODYAMLT7 7 A IILEVELEX T setup 7o LI KU ¢

* 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

NSDT77AINEER LS. BREICIGCTEEL, ZFHTEXY --use-custom-yaml 227U w2 L
T NARLEBAREREZAVAM=ILLET,

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

RDF|E

Astra Trident® 1 > X =LA T LT=B. NvIITVROERM. A L—J0 50D
feRf. RU2—LOTOETa=>T, Ky RAOKRY 2—LOTTY FERTTE F
ER

FIg1 : NI TV REERT S

CNT. AstraTrident h'7R) a—LDTAOES 3 Z > JICERBIBZINYIIVREERTESLSICRDFE
To CNEITSICIE. ZEH L £9 backend. json BREBHBNTA—REZL T 710, TEIXFHNYII
YREATDHRET 7AIINDHUCOWVWTIE. ZBRBLTL LTV sample-input 71 L7 k1,
EBRBLTKIETVW'IE5Z BTV NYIIVREATDT 7 I ZRET D HEDFMICDOWVWT
. ZBRBL T2,

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

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

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

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

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

fomm - fomm e o -
T e I+

ERICKRE LB R Ny VY FREICANEELHD 9. ROOAVVRZRTIH L. OJ=RTL
TREZHETEEI,

./tridentctl -n trident logs

BIRBICHL L5, COFIBORANCR>TRDELTLEEETW, ST a—Tr2JDEY MIDWVT
i ZBRBLTKLEESVW ' NS T a—FTo 0" €023,

FIg2 : AL—=J 0SS R%5ERT D

Kubernetes 1—1|d. #3I5E § D Persistent Volume 7L —L (PVC) #EAL TR a—L%E O 3
ZVJLET"ANL—U VTR BAEICTRETE XY, SHABRISI—TICIIFRRSINEFEAD . AL —
TUSRIE. FEDVZRAFERINZ TOEC I IV =)L (COHEIE Trident) & €DV > XA 70O
ESaZ > Y—ILIcH-6 T EMERELE T,

ARL—=29 50 Kubernetes 2—HH R 2 —LZRBREZIIEETZRA ML -0 X%ZERRL
To CDYUSADERTIE. BFIOFIETIER LN Y I IV REETFT) >V L. Astra Trident B8 L LVR D
A—LD7OED I ZJICCONY I IV REFERTAILSICTINELRHD £,

ER—RLERML=DO0 S RADRHIVFILICED £ LT sample-input/storage-class-

csi.yaml.templ 1 YR S—=FIZFED T 74 JL BACKEND TYPE A L —C RSANDEHIFIEE L
ER
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./tridentctl -n trident get backend

e o T bt
o F—————— +

| NAME | STORAGE DRIVER | UulbD

STATE | VOLUMES |

o —— o T et it
- F—m————— +

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

o —— e it PP T ittt
- F—————— +

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

basic-csi.yaml

# Modify = BACKEND TYPE  with the storage driver field above (e.g.,

ontap-nas)

vi sample-input/storage-class-basic-csi.yaml

CNidKubernetesA 7 U FHRD T, ZERALET kubectl 2 1) w7 L TKubernetes TIERL L £ 95

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

Kubernetes ¥ Astra Trident O/ T.
YROT=ILEEBELE L

* pasic-csi* A L —2 0 ADRIR SN, Astra Trident BA/\Nw o T
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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"

FIE3  JRYIDOR)a—LzT7OEYI=Z>JLET

CNT. BRAIOAR) a—LZFWICTOES 3 =>4 TEXT, UL Kubernetes Z1ERL S 2 Z ¥ TERIRT
NET KGR 2—LDEXR" (PVC) ATV ko

ERLIcA ML =205 R %Z2EMATS5R) 2— LD PVC ZEBLE T,

HBBLTLEEV sample-input/pve-basic-csi.yaml 7e& ZIE. ODELSICEELE T, A L=
V5 RBDN ER LT —RLTWA ezl L £,
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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

FlE4 : R a—LZzRy IOV TS

RIS RV a—L%ZEZIX TV FLET, nginkRy RZEEBIL. ODFICPVEYDMLET
/usr/share/nginx/htmlo

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
EOF
kubectl create -f task-pv-pod.yaml
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# Wait for the pod to start
kubectl get pod --watch

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

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

CORRTRY R (FFVTr—23Y) BHFEELBLCADEIN R a—LREFRFEELTVET, HEIC
LT BlDRyY RO SFERTEE I,

R 2— LEMRT B ICIE. BREMRLET,

kubectl delete pvc basic

CNT. ROEXSBEMEZRA T ZRITTEET,

s "BMONYIIY REHRE"
c"BIMDRL—SU S REERT B0 "
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Trident T Astra = &1
Astra Trident = 7w 4 L —FR

Astra Trident # 7w 4o L —R

Astra Trident (JTAFEAEC CICU ) —X B A 7L REL. BFE 4 DDA vy—1J1)—2X
ZUD)—=ZLTVWET, FFLLVWIU—=XE. UEIOU ) —=XICEDVWTEIL RSN,
FHSEEL N T + —< Y ZADBILICMZ. NTDEEPHESNBMINTVET, RV
k7w 7 TlE. Astra TridentOFitkEEZ BRI 2 72®IC. 1FICIBIAET7T Y FIL—R
TRCECZHRLTVWET,

N=2a zBRLET

Astra Trident/\—2 3 VISARAR—XTY vy.MM iR TYY) IFFEORED2H. TMM1 B TY, K
kD)) —=ZF, ORICKEIET vv.MM.XEN, 2Ty XY BNYFLARILTY, Py 7SI L—REOD
N=avIlEDOWT, 7y 7L —REBEON—a>EERLED,

CAVRP=LTNTVWBN—S3 V04U ) — R0 Y RIRICHBEBEDEZ—5y b U —RCEET
YIIL—RTEET, LR 22010 523.01ICHEET v FFL—RTEFEF(22.011B DRy k
) —ZEEE),

*MHEIOD ) - 2ERALTVW3IHEIRE. BEANGFIRICOVWT, ZHIBVU—XDRFa X2 b zER
LTy TIL—FZRITLTLEETV. EDEDICIF. RANC4 DDV )= T4 Y RIICHRY B
HIOV—=RITYTITL—RIBBENRDBD XTI, fc&RIF18.072FITLTVWT20.07UVV—RICT v
JL—RIBBEBIEIRDESICERATYTOT7 Yy FIL—RFT7OCRZRITLET

a. DO T7 v T L—KIZ18.07 h'5 19.07 N\,
b. 201 '19.07 5 2007 IC7 v ST L—RLZFT

* N—3 19.04UBID 7w U L— RTIE. Astra TridentX 25— 2 ZITRRED 51T
DRERHD FT etcd ZCRDA T 7 MIEBMLET, VU—XDIY a7 I %=EE
LT, 7yvFIL—ROEHEAZESEL TLIEE L,

CTYTIL—RTBEEIF. COEEZTOEHEETY parameter. £sType 1 VF
StorageClasses Astra Tridenth{#, HIFRL THBIER TS EHTEXT
StorageClasses RITARIDR) 2 —LDHETIFA L, Chid. SANARU 2 —LALICXL

@ Chttps://kubernetes.io/docs/tasks/configure-pod-container/security-context/[security 1 > 7
FXAMZERATZ-ODEHTT, https://github.com/NetApp/trident/tree/master/trident-

inStalIer/SampIe-inpUt[SampIe input]?'r L2 R UICIE https://github.com/NetApp/trident/blob/master/trident-installer/sample-
input/storage-class—sampIes/storage—class—basic.yaml.templ@E‘G)WJZ‘J"ET?TL'CL\i?[storage—class—basic.yaml.templ) vy \/7

. https://github.com/NetApp/trident/blob/master/trident-installer/sample-input/storage-class-

samples/storage-class-bronze-default.yaml[storage-class-bronze-default.yaml/ &
21w LET. FHHICOVWTIE. ZBRL T TV "BAIDRE"

TYTTL—RA T aVvEBERLET

Tridentx 7w 7J L —R§23HEIF2DOHD £, BFIE. #1H1 X M—=ILIZEALEEDbOERELCA T3
VEFERALEFIN. FRTAECDHTITET "I VR MN—IILAEEEYDEZ T,
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* "TridentARL—X%=ZERAL TPy I L—R"

CSIDRY a—LRF v T3y k. Kubernetes 1.20 IABED GAEREICA D F L 7=, Astra
Trident z 7w 7 L—RI2HE. 7y 7SI L—RZRTITZE0C. UGIORFyvFoav bk

@ CRS ¥ CRD (7R'Y a—L Snapshot 7 5 X, 7R'J 2 — .1\ Snapshot. 7R'J 2 —/,\ Snapshot 1
TUY) ZIRTHIRTZHERHDE T, ZBRBLTLKLETVW"TDblog" ZILT 7 XF
73w b % beta/lGA TRRICRITT 2 FIEZIBE T S,

BEFICEENHODET

Astra Trident @ 21.01 U —XTlE, 7—F T I FVICEATIRDEL O BREELREZENRARL —FICEA TN
TWEd,

* SBEFIL *cluster #WRE LTz * ICHRD £ LTzo Trident SBEFOUBIDA Y RAEZ VR (IN—2 3> 20.04
~20.10) (&, *&EIEBMRAI—TF* Tllco VSRAEER[RE LTzARL —2ZDEFREBRIIXDES
DT,

c )Y =ZDTAHIVRE) T o ¢ ARL—AI|E. Astra Trident 1 > X b —JLICESESIFBENTZU Y —
A2 ZAZALRNITEEBTDLIICKRD £ LT AstraTridentd1 > X b—=IILO—IRE LT, AR
L—RIGZFERLTERD)Y —XZER L. BEL X ownerReferenceso X277+ V2R
ownerReferences 7 J ARA%ERRE L)V —XTlE. OpenShiftix ¥ DFFEDKubernetes7 1 X
RJE2—RTIS—HDRETBAERMIHBDET, NI IFAFER[RELIEEARL—ZICK
STHRMENZE T, Trident VY —XOBEMEB /Ny FEBICIE. COBHNAREXTT,

c TIUAVAR=ILRDY ) —>T v S . Astra Trident ZZL2ICHIRRT BI1CIE. BETBZ )Y —X%&T
RTHIBRTZIBELBHD FT, F—LAR—REX[FRELIEARL—2H, 75X F2E=dRe L)
Y —2X (clusterRole . ClusterRoleBinding . PodSecurityPolicy %) DHIFRTRENFEEL. 2V
— VT YTIDRT LBWVNEEDRHDE T, VSRXENRE LI-ARL—2N ORIEZHIRL. &4
B LT, AstraTrident #5227 YA YA M=I)LL. AreshZA VA R—I)LTEET,

* TridentProvisioner WMCE I X 5N E L7 TridentOrchestrator Astra Tridentd -1 > X k—JL
CBRBICHERLIEARRLIY =R, £l ICHLW I —IILRDREBATNET
TridentOrchestrator f#kTrident® R—LXAR—X I, ZFEALTHESA VA M=ILEET v ST
L—RFRTBLDICIBETET LY spec.namespace 7«14 — LK, BIZRTHFLLD "CHELZELE
TV

ARL—=RICTyvTIL—RLTLEETL
BY7ZD Astra Trident 1 > X b—JLIE. ARL —AHWBEEICT VTSI L—RTEFET,

2% BIMAS B R0IC
FARL—=2%ZFERLTT7YTIL—RT3ICIE. ROEEEB/B L TVWIRELHD £,
* CSIN— X DAstra Tridenth’ 1 Y A = IJLENTWVWBHELRDD £, D19.07LUEDITARTDY ) —X
|FCSIR—ZXTT, Tridentr—LXR—IHADRY REFARNTHERETEET,
° 23.01EDHIDN—23 DRy ROAIE. OBICKIET trident-csi-* FKRackRAl

° 23.01LUFTHRY ROWMAICIERDEDIMERAINET, trident-controller-<generated id>
> bkO—57KR Y RA trident-node-<operating system>-<generated id> /—RRw KA
trident-operator-<generated id> AL —4&Rv KA,

*CSITrident 27 YA YA b—ILLTH. A1VRAF—IHSDARZT—EHMFRINTWVBRIHEEIF. XL
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—HfERALT7YyFIL—RTEEY,

* #TE M Kubernetes 7 5 AAHRD TR TDR—LAR—RIZIFTET B Trident Dik. 1 DD Astra 7217 T
ER

* Kubernetes?V S XX %R L TEITIBIHENHD £9 "H7R— F T dKubernetes/\—2 3 2"

*TINTFRFTyTay FOCRDHOEFET 35S IE. THIBR T ZHUENHD £ tridentetl
obliviate alpha-snapshot-crde CHUIED. ZILT 7R FTwTF> 3w MEERD CRD HHEIBRE N
F9, HIRFREBITHIBRELGBREDZIF v I3y MIOWTE. ZBEBL T IV "D blog"s

* OpenShift Container Platform T/B&E ¥z £ L TTridentz 7w 7J L — K3 3155
|&. Trident 21.01.1ICT7 Y 7O L—RITBIHBERHD FT, 21.01.0 TU)—RINT:
Trident 7R L —#&I(CIE. 21.01.1 TEESNBHOBENZENTULE T, FMICDOL
O Th. BBELT2E W "GitHub ORIED R

s ZERALTW3REEIE. Tridentd 7y 7oL —RICARL—2ZFERALAEVWTLLETV
etcd- Trident) U —X (19.04L471) »

VS AZENRE LIcTridentA XL —2FEZ 7Y FJL— R

DS AR EWNRE LITridentDARL —RIEEBH 7w I L —RIB3FEIF. RDEEDTT, IRT
MDAstra Trident/N\—> 3 >21.01L & Tld. 75X 2%=WRe LT EEF=FERLED,

FIE
1. Astra Tridentd/N\—> 3 V&R L £ 9

./tridentctl -n trident version

2. IRTED Astra Trident T > XA ZADA > R b—)LICER L7 Trident 7R L — &2 = HIR7T- & ZI1E. 22.01H
57y TIL—RTRHEIE. DAY REEITLET,

kubectl delete -f 22.01/trident-installer/deploy/bundle.yaml -n trident

3. ZFEAL T VX b=ILZEHRAEZIA X LT35E TridentOrchestrator BMZRETET XY
TridentOrchestrator 1 YA R—JILINSGX—R%EZBETZATIO I b CHICIE. T5—U2TE
NI=Trident KUCSIA X =LA M) ZFTSAVE—RIIEBELEED. TNy O =z8BMIC LT
D AX=TFIN—ILy bZBELIEDTERIODEENZTENE T,

4. BIBISE LT-/N> RILYAML7Z 7 1 JL & Astra Trident/N\—> 3 > % {#HH L TAstra Tridentz 1 > X —JLL
F9, & ZlE. Kubernetes 1.26FICAstra Trident 23.01% 1 > X =)L 3HEEIE. KOIAYV REE
TLEY,

kubectl create -f 23.01.1/trident-installer/deploy/bundle post 1 25.yaml
-n trident
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TridentTld. ARL—R DA > X k—)LKubernetes/\— 3 VICEET 24TV b
DIERRICERTERZNY RILT7 7LD I TVE T,

(D ° Kubernetes 1.24 812 1T L TWVW3 IS X2 DIFEIE. #EALET
"Bundle_pre_1_25.yaml",

° Kubernetes 1.25lA L #1795V S X2 DHEIE. ZFEALET
"bundle_post 1 _25.yaml",

FER

Tridentd A R L —2H, BEfFEDAstra Tridentf Y XA F—ILZREL. ARL—REBUEN=23 Ty TT
l/_ P bi?’o

LHIEEZRNRELIARL—FA VR =)L2T7 v TFIL—FLET

LI ENRYE LTDEEF (JN—23220.07~20.10) ZEAHALTA > X b—JLENi-Astra TridentdD - >
ARAVADSTY T L—RTBICIE. ROFIEEZRITLET,

FIE

1. BEED Trident 1 Y X b= )LD AT —R AERREZDIHICIF. O*AT—R R ZHERL T LTV
TridentProvisionero AT —XAMICHE > TWBMRENRHD £ Installeds

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

Status: Installed

Version: v20.10.1

2AT—=RANTHE>TWVWBIHE UpdatingZ 27 ) v L. $iT9a0ICHERL TS
() v TEAZRF—ZZEOUZMIOVTIE. BBRLT RSV 'CH5% B S
L\"o

2. #EBL £ 9 TridentOrchestrator Tridentf Y X b—JICABDOY =7 = X b%FEH L 7=CRD,

# Download the release required [23.01.1]

mkdir 23.01.1

cd 23.01.1

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

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

cd trident-installer

kubectl create -f

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

3. YTV RbZEMFEALT. LREMZNRE LICERTFZHIRLE Y. COFIEZTT IT3ICI13. BEIZE
AR LICEEFZH SEmT 37OICERT B/ RILYAMLT 71 LHAARET S
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https://github.com/NetApp/trident/tree/stable/vXX.XX/deploy/BUNDLE.YAML C C C\
vXX. XX E. N—=23 VB BSH LUV TY BUNDLE. YAML IF/N> RILYAMLT 7 1 LB TT,

TridentD 1 > X b —ILINSRX—RICHBEREBZMZAEY (DEOEELY)
tridentImage. autosupportImage. FTAR—KrAX=JDRI M) BROIEME

@ imagePullSecrets)BAIZEMZNRE LIEEFZHIRRLIER. VR ZZXRE LT
BRFEAVAN=ILTBH, EFHEL/NTIXA—RXO—&EICDW\WTIFE. 28RBLTLE
SVW'EREA T3 %

#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> -n trident

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-1lcxvh 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 AVATILABLE AGE
deployment.apps/trident-csi 1/1 1 1 105d

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

105d
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CODEEMETIE. #RITLEX T trident-operator-xxxxxxxxxx-xxxxx Ky RHEIBREINE L7

(FF2aY) A VAN=INGA—E%EEITINELNHZBEIE. ZFHLET
TridentProvisioner Ak CNESDEE|CIE. AT FAAX=TJEDS TILTBEHDTZAR—KA
X=JLPRMN)DOEE. TN\ O7d0EME. A AXA=FILo—0 Ly COEBEREDRHD XY,

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

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

S. TridentARL —&R%=A1 VXA =)L
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TridentProvisioner Z 7Y 7 b DBHI TridentOrchestrator 7V TV b %
HIBR L% 9 TridentProvisioner # 7Y T ¥ M ¥ tridentprovisioner CRD. &
U'Astra Tridentz. EL TV FREAXRARL —RON—=2 a7y TIL—RL
F9, XROFITIE. Tridenth'23.01.1IC 7y oL —RENTWLWET,

TridentA R L —4%FEHL TAstra TridentZ 7w 75 L —R$3 . BITENET
tridentProvisioner ZFIZBIL £ tridentOrchestrator BLUEBIDA T T
bo THUT. ARL—RICK>THEBNICMEEINE T, 7v TSI L—ROKEEICIX. Astra
Trident YUBTE B L R—LAR—RUISA VA F=ILEINBFETT,



#Ensure you are in the correct directory
pwd
/root/23.01.1/trident-installer

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

#A11l tridentProvisioners will be removed, including the CRD itself
kubectl get tprov -n trident

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

#tridentProvisioners are replaced by tridentOrchestrator
kubectl get torc

NAME AGE

trident 13s

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

NAME READY STATUS RESTARTS
AGE

trident-controller-79df798bdc-m79dc 6/6 Running 0

Ilm4dls

trident-node-linux-xrst8 2/2 Running 0

Im4dls

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: v23.01.1

@ o trident-controller 7R F&ld. 23.01 TCEBAIN/-mERAE KB L TWET,
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Helm R—=XDARL —RZA VXL —23>%2T7 v FJL—RLET

Helm R—XDARL—RA VAL =232 7y I L—RT3ICI1F. ROFIEZETLE T,
Astra Tridenth' -1 > X b —JLEMNTLV\3Kubernetes? 5 A 2% 1.24H051.25LU& (7 v I L
— R 35EIF. value.yamlZBFH L TRE T IBENHD £T

@ excludePodSecurityPolicy 7 | true £7ld. ZEBMLEXT --set

excludePodSecurityPolicy=true [CBEL £J helm upgrade AV Y RZETLTHS
DIAR%ETYyTIL—RLTLIESL,

FE

1. D Astra Trident U —X# XD >O—R

2. #{FERALE Y helm upgrade AV RZANLZET trident-operator-23.01.1.tgz 7wV S L—
REON—I 3 VDR ENET,

helm upgrade <name> trident-operator-23.01.1.tgz

FERA VR =L T 7L NN DF T 3 U ERELIBE (Tridentt X—2 B &
UCSIHX=PDTFZAR— b RIS—LIRMNIZIEBETZIRY) & ZFRALET
-—set CNHDA T 3 Hupgrade AX Y RICEEND L DICTBOHD. TNH6DF S
T avDfEXxdefaultic Yy FLET,

@ fceZlE. OFTAILMEEZZEETBICIE. DESICIEEL £ “tridentDebug ZfEA L
T ROOAR Y RERITLES,

helm upgrade <name> trident-operator-23.0l1l.l-custom.tgz --set
tridentDebug=true

3 ZRITLET helm 1list I 7T TUDN=J3VhEALHT Y FIL—RENTWVDS Z L 2 HERR
LEd, #FTLEXT tridentctl logs TNV I X vE—IJ%HERLET,

&R

Tridentd A R L —A2H, BE1FEDAstra Tridentf Y XA F—=ILZREL. ARL—REBUEN=23 N7y TT
I./_ F L/i_g-o

ARL—=ZUNDA VA N=IDBT Yy TIL—RLET
S TridentORF ) —RICT7 Vv I L —RTEFXY tridentctl 1A =)L :

Fli&
1. %D Astra Trident Y ) —X &K >O—R
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# Download the release required [23.01.1]

mkdir 23.01.1

cd 23.01.1

wget
https://github.com/NetApp/trident/releases/download/v22.01.1/trident-
installer-23.01.1.tar.gz

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

cd trident-installer

2. #ERL £ 9 tridentorchestrator =7 T X FH5DCRD,

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

3. ARL—2%ZEmELEFT,

#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-controller-79df798bdc-m79dc 6/6 Running 0 150d
trident-node-linux-xrst8 2/2 Running 0 150d
trident-operator-5574dbbc68-nthijv 1/1 Running 0 1m30s

4. Z{ER L £ 9 TridentOrchestrator Astra Trident® -1 > X b—JLAICCR.



R

#Create a tridentOrchestrator to initiate 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
trident-csi-79d£f798bdc-m79dc 6/6
trident-csi-xrst8 2/2

trident-operator-5574dbbc68-nthjv 1/1

STATUS RESTARTS
Running 0
Running 0
Running 0

#Confirm Trident was upgraded to the desired version

kubectl describe torc trident | grep Message -A 3

Message: Trident installed
Namespace: trident

Status: Installed
Version: v23.01.1

BiEoNyv oIV RE PVC IZBEEMIC{ERARIEE

tridentctl ZEFRA L C7 v I L —KRLZET

#ERAT 3. BEFEDAstra Tridentf Y X b= )LEBEICT7 Y I L —RTEET
tridentctlo

7y 7L — RRIDEREER

BH =D Astra Trident IC7 v FIL—R$2BIF. IOREZELTLIEETU,

AGE
Im
Im
5m4ls

* Trident 20.01 LPETIE. DR—ZEDAHDIRBEEINE T "/R1J 2 — L Snapshot" B H7R— I E
T Kubernetes BIEE (I, WERDTIL T 7R Fyv T3y b Z2FREFTBREHIC. VILT 7Ry T3
YRNATO T MEREIINY I Ty TTEID R—FRICEBRTDILSICEETIHELHD £,
AR a—LRFTy T3y hOR—=21) 1) —=XTlE. —EDOFHLWVWCRD & XFv o3y hkdrbO—
SHEATINTUVET, CE55H AstraTrident 21 VXA =L BRIICEY b TV T ITIREBELHD £
9o "D blog" alpha 7R 2 — L@ Snapshot Z# X—ZhRICFEI1TIT D FIBICDOWTEHRAL £,

* AstraTrident D7 VA VA M—ILEBA YA M=ILIET7 v T L—RE L THEBEL FJ, Trident 7>+
VXA R—=I)LLTH. Astra Trident F]RIEBTHEAH TN TL S Persistent Volume Claim ( PVC ; kAR 2
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—LEK) ¥ Persistent Volume (PV ; kGERIRD 2—L4) IFHIFRSNEH Ao Astra Trident A 7
SAYOBIE. §TICTOES I Z VT EBAD PVS #5| S S ERATE. Astra Trident (3. > 51>
ICRS TR TER SN/ PVC IR L TR a—LEx 7O 3 =>JLEd,

() AstraTrident # 7Y I L —RI2ZE. 7y I L— RO 2FMLAVWTL T
Wo TYRA=FHERTINTVWBRZEZHEELET,

7y I L— RFRORDFIE

# L \LTrident!) ') — X (On-Demand Volume Snapshots7i ) THIATE 22T HEEEEATSICIX. =
FRALTRY)2—L%ET7YSIL—RFRLEXY tridentctl upgrade ANYY RZEETLET

LAY—R) a—LHHBIEEIF. TENS5DR) a—L% NFS/ISCSI X4 TH5 CSI 2127y oL —
KL T. AstraTrident DS R TOFEBEXFERATEIDLSICTEIHNELHD EJ, Tridentick>TFOEY
Az EnNfLAS— PV I ERKOEEEL Y b2 ER—FLET,

CSI A TR a—LZ2T7yvTIL—FIT3581F. ROREZERLTLIETETL,

*BRICKOTIE. IRTORYa—LETYTIL—RIIREIIHD FHA. UFNZIER LR 2—
LICIFB | EHMEIT7IOERATE, EBICHRELE Y,

*PVIE. Ty T L—RRICER/ ESFREY hO—E LTIV TS XY, B/ EBtY b2E
It BREIEHD EE A

* 7y TTL—REHC. AZYR7ODPOD ICPV ZEET D CIETETERA. RUa—LZETYS
JL—R33HIC. Ry RZES vy MOV TEREDBD XY,

*TYTIL—RTEBZDIE. PVCIINA Y RENTWVWERY 2—LFEIFTY, PVCIINAIYRETATL
BWRD 2a—LlE. 7y 7T L—RFRICHIRE LV VR—FT2REDRDD T,

RUA—LOT v TTL— RO
ROBNE. RUa—LDT7 Y TIL—RFERITIBHEZRLTVET,

1. #ETLE T kubectl get pvZIZ U v I LTPVSE YR MRTRLET,

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
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IRTE. Trident 20.07IC &k > THER S NIEPVSD S ED4DH, ZFERA L TWE T netapp.io/trident
7OoE sz JEYEE

2. %#F1TL £ 9 kubectl describe pv PVOSEFMZEELE T,

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/pvec-2
Reclaim Policy: Delete
Access Modes: RWO
VolumeMode: Filesystem
Capacity: 1073741824
Node Affinity: <none>
Message:
sSource:
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

PVISZER L TIEMR N E LT netapp.io/trident 7OEY 3 Z VB O 3 =0 F XA
ZIENFSTY, Astra Trident BRI T 2FEEEZ TR THR— M T BIIE. D PV & CSI A ST v
TOL—RITZIHBERHBDET,

3. #E4TL £ tridentctl upgrade volume <name-of-trident-volume> REFRMDAstra TridentN!)
21— LZCSIHERICT Yy T/ L—RI3AT
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./tridentctl get volumes -n trident

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

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

| NAME | SIZE | STORAGE CLASS | PROTOCOL |

BACKEND UUID | STATE | MANAGED |

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

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

4. #ETLE T kubectl describe pv R a—LHCSIR) 2a—LTHZI =R LET,



kubectl describe pv default-pvc-2-a8486

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

internalName=trid 1907 alpha default pvc 2 a8486

Events:

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

ZDLSICL T, Astra Trident IC&K 2 TIER S 7= NFS/iISCSI 1 DR a— L%, R a1— LB

TCSI ATy TITL—RTEXT,

Astra Trident z 77> 1> X k=)L

Astra Trident D1 > X b= JLAZEICIE LT, BROAFETT7 AV A M=ILTEET,

Helm ZERALT7 1> A M—=ILLET

Helm% £ L CTAstra Tridentz 1 > X =)L LB E&IE. ZFEBLT7 A YA =)L TEFXT helm

uninstalle
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#List the Helm release corresponding to the Astra Trident install.
helm 1ls -n trident

NAME NAMESPACE REVISION UPDATED

STATUS CHART APP VERSION

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

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

Trident AR L —2%ZFEHALTZ 71X M=JLLET

Operator ZfEA L T Astra Trident Z-1 > X b= JLL7cHE. ROWVWITNHDHET Trident =7 A VA h—
ILTEFT,

* #RE TridentOrchestrator 7 VA VA =L TS0 %KRETDICIE : ZIRETETET
TridentOrchestrator ZZ w2 LTHREL XY spec.uninstall=true, ZHELFT
TridentOrchestrator CREKXUEEREL £ uninstall OSBRI I B ELX T,

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

21w 2 LETJ uninstall Z5FIIIIHRESINTULVET “true' ik, TridentA XL — 2D Trident= 7 >
4> F=I)LLE$H. TridentOrchestratorBIAIFHIFREINEHF Ao Trident zBEA VA M—=ILT 3HBE
I&. TridentOrchestrator #21) —>7 v 7L TH L) Trident ZEf T 2 HEHLH D £,

* HIPR TridentOrchestrator:ZHIFR 9 3 TridentOrchestrator Astra Trident®E A IZfER L7-CRT
. TridentZ 7 >4 VYA —=ILTBEOARL—FICEBRLET, ARL—FHDHRZMNIEL XS
TridentOrchestrator & 5I|I. Astra TridentEBA & F7O41 ZHIBRL. 1 VX b—ILD—EBE L THE
B L 7=Trident’R RZHIFRL £ 9, Astra TridentzZ2ICHIFRL (EBL7=CRDZET) . AL—FrZ%
BMITEET BICIE. BEL X9 TridentOrchestrator ZE L X9 wipeout 7 a VR oflzE
BLTSEETL,

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

Astra Trident ’E2ICT7 VA VA =L, BENRONYIIVRER) 2a—LICEETEZIRTDOAXR
F—AMNI)TEINET, LIEOA VA M—ILIZFRA A =)L LTH/RbNE T,

REBT VAR ILERTIHHAICOH, CRD OHEERF LTSV, T OB
(D  ERRtELA. BUHSPOETAENBSHAD. Astra Trident DF#EA >R b— )L
ZELT 3156 E. CRD ZHELABLTL TV
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HEERALTZT7 A >YAM=)LLEX T tridentctl

#FETLET uninstall DAY VK tridentctl RO K SIC. Astra TridentiCBHE[ITSNTUWE IART
DY —X%=HIBRLET, 7=7L. CRDEBEEF T MIHIBREINE T, EDH. 1 VA N—F%F
ETLT. EOFHLWN—2a U ICBBEICERTEEY,

./tridentctl uninstall -n <namespace>

Astra Trident D274 HIR%EEITT BICIE. Astra Trident IC& > THER SN CRD O 7 1 + S 1 & HIfR
L. CRD %ZHIRTZ2RHREHLHD £,

Trident z4 V>0 L —FR
IB/N—3 > Astra Trident ICA >0 L — R 23FERE CHEEIZT0,

RIVIL—REBR1I2T
RDESBBEATH YT L—RERH LTS W,

* fEREIRSHE
c TV TIL—ROFERE LTROD o/ T DENBHELE
 IKEFEMRDOBIE. KBL=T7 v I L—R, BLUOFRRERT7Y TSI L—FK

CRD %9 % Astra Trident ) ) —XICBBITT 3581F. 400 J L —REZEHTIHREHLHD £, Astra
Tridentid. X7— b OHEFFICCRDZER T 370 EETNIcIRTDI ML —CIVTo 70 Ny oI
YR RARNL=UOF R PV RUa—LRFy gy b)) IZIE ICEZAFNE T —XTIERL, BE
FTBCRDA TV FHEENTUVWET trident PV (LHEIICA > X b—JL L7-Astra Trident®/N\—> 3 > T
fFH) FILLERSINIEPVS. NwIITVR, BLUPRAIL—CIFREFIRTCRDA TSI LT
BEEINET,

CRD (19.07L4f%) %={FERAL TERTTINTLBAstra Tridentd/N—2 3> DA IV T L —RDIERAFET,
ZNUCED. AT L —ROERTHEIC. IRTTDAstra Trident!) 1) — X CRITINIBERERTE F 7,
AT L—RLABEWVEE

HERTBTridentD) ) —HZTTL—RLEBEWVWTLIEEWV eted REZHIFTZ7-0 (19.04L471) »
IR{ED Astra Trident V1) — X TERITFLIEIARNTOMIBIZ. 407> L —RBICRMEINEFEA. UFID/N—
SavICEISEE. FiL<IERR L= PVS IZERETE XA NYIIVR, PVS. X hL—UUF5 R0 R
1) 21— /s Snapshot (fERL / EB#F /HIBR) BREDA TS MIMZSNTEEIE. URION—T 3 VICEY

¥ Astra Trident ICIZRTEINFFA. UBION—S3 VICERLTH. Py I L—REnTLWEAELHDED,
Eio) ) —X%FERAL TITICER SN PVSAD 77 XIFFFEINEE Ao

Operator ZfFFH L T Astra Trident 1 VX F— LT 3BEDA V> L—R7OEX

Trident Operatorz R L7cf Y XA M—ILDFE. FO VT L—RF7OLRIIELRD.,. Z2FERATIHNEIETHD
FHA tridentctlo

Trident AR L —42%ZFEBALTA X b—ILZRT LT=HEIE. Astra Trident ZROWTNNNCH T VT L —
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FTEEY,

c ZEIZEENSRE LT-EEF (20.07-2010) ZFERALTA YR M=ILEnEN—23 >,
C VS RAENRE LTEEF (21.01 M) ZFEBELTA YA M=ILETNBZN—=3 2,

TIARENRELIGEBFICAV I L—FLET

AstraTrident . 75 XAXZWRELIEARL—2EFERTZIVI)—RIIXTTL—RTBICIE. ROFIE
ICREVWE T,

FI@
1. "Astra Trident # 7 >4 Y A b—)L" BEEDA VXA b—I)L2REICHIBR T 358 %R E. CRDIZHIFR LA
WTL7ETLY,

2. TridentdARL—RIE. THERAON— 3 VICEERITONTWVWRARL—EIY T X M EFERTZC
CTCHIBRTE£9, . nttps://github.com/NetApp/trident/tree/stable/vXX.XX
/deploy/bundle.yaml CZ TC. vxXX.xX & N—=23>FBTT Blv22.10) 8LV
bundle.yaml I&/N> RILYAMLZ 71 JL&ATY,

3 BEBHRN—-3 D AstraTrident #1 VAR—=JILLT. 9 JL—REHEITLET,. BROU U —IXD
IZa7ILCRE>TL T,

BHZEEZNRELICEBEFICE I YT L—FRLET

CDEITarTIE. GEIERENRE LICEREFEFERALTAI VA M=)LENS. 20.07 ~ 20.10 DEH
D Astra Trident J ) —XADA T VT L —RFIEEZEHLE T,

FIE

1. "Astra Trident # 7>+ Y A b —)L" BIFEDA VX M—ILEZRLICHIRT 255 %2RE. CRDZHIBRLA
WTLETW, BT EEELTLEEL tridentorchestrator DHIBRENFE L 7=,

#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. TridentdFA XL —&IE, TEADN—2aVICBEEMITONTUVWSRARL—EIY T A EFEATSC
CTCHIBRCTEE9, #l: nttps://github.com/NetApp/trident/tree/stable/vXX.XX
/deploy/bundle.yaml CZ C. vXX.XX &« N—=23>&FSTY fBllvez.10) KU
bundle.yaml I&/\> RILYAMLZ 7 1 JL&A T,

3. #HIBRL F 9 tridentorchestrator CRD,
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#Check to see if " tridentorchestrators.trident.netapp.io”  CRD is
present and delete it.

kubectl get crd tridentorchestrators.trident.netapp.io

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

kubectl delete crd tridentorchestrators.trident.netapp.io

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

Astra Trident A 7 >4 X b=ILEnF LT

4. BHON—3> A VR M=ILLTH I L—REHEITLET. BOU Y —XDY a7 ILICHE-
TL &L,

Helm ZEALTH UYL —RLTLKRETW

RIVTL—RTBICIE. ZFEBALET helm rollback AV Y REZERFTLEFIROFAZESBRBL TS
Lo

helm rollback trident [revision #]

#{EFA L CAstra Tridentz 1 > X =)L LTBEDAR T L—R7O1ER
tridentctl

#{EA L TAstra Tridentz 1 > X k=)L L7=388 “tridentctl #7245 L—R$3ICIE. XOFIEZETLE
Fo COU—T VRIS T Astra Trident 21.07 H*5 20.07 ICBIT TR HDA TSI L —R 7O %)@
HEBE-LOTEHALEY,

(D Ry T L —RERIAT B381IC. KubernetesZ7 S AADAFw I aw b aERTINENLH
DFEJ etcde CHUCEKD. Astra Trident ® CRD OIRFEDIREZ NV I 7Y T TEET,

FIE

1. ZEHAL TTridenth' 1 Y A F=ILTNTWVWB I e Z#EZEL £ tridentctl, Astra Trident D1 > X k—
IWHEEDDHD S BWNERIE. ROBEABTAREERITLTLEEL,

a. Trident R—LAR—RICH DRy RERRLET,

b. 7S ZATRITINTWVS Astra Trident DN—J 3V ERFELEF T, ZFEATE XY tridentetl
F7-1E. Trident’Ry RTHEHAINZ A A—CZRTHEL &S,

c. MAl BRERTNEVWIES tridentOrchestrator. (F7213) Atridentprovisioner. (F
721E) EWSEBIDR Y R trident—operator—xxxxxxxxxx—xxxxx\%ﬁﬁﬁ L T. Astra
Trident *ZA YA L—=JLLET ‘“tridentctls
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2. O %ER L TAstra Tridentz 7> > X b—JL tridentctl N1 FH ., TOBEIE. 21.07 /N1 F V)
EEALTTZ A YA M=ILLET,

tridentctl version -n trident

fom e oo +
| SERVER VERSION | CLIENT VERSION |
Fom e oo +
| 21.07.0 | 21.07.0 |
Fom e b +

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.

. TMHETLES. ELETBZN—320 Trident N1 FY (ZOFHTIE 20.07) ZEE L. Astra
Trident D1 VX F—JLICERALET. DHRXAZLYAML ZERTETET "HAATAAEINT=A VA B—
L RAEICIH L T,

cd 20.07/trident-installer/

./tridentctl install -n trident-ns

INFO Created installer service account.
serviceaccount=trident-installer

INFO Created installer cluster role. clusterrole=trident-
installer

INFO Created installer cluster role binding.
clusterrolebinding=trident-installer

INFO Created installer configmap. configmap=trident-
installer

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

Ao 7 L—R7OLANTETLET,
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Astra Trident %= {8

D—hN—/—Fz¥ R LFET

KubernetesZ7 S A ZRADITARTDT—H—/—RKH, Ry REICZOE S aZ>d Lk
R)a—L%=I T NTEBIRELNHDET, JT—H—/—REZE[FEITBICIE. KA
INDERICETDWVWTNFSY — )L F7=ILISCSIY =)L ZA VA =L TBI3NEHLHD 7,

B —IL7EEIRT %
"

A NZHAEHOETERT2HEIF. NFSY—JLEISCSIV—=ILZA VR —ILTIRERDHD £,

NFSY —]JL

NFSY —ILZER L TW3HEEIE. ROFIBETA A —JLL£XY, ontap-nas. ontap-nas-
economy. ontap-nas-flexgroup. azure-netapp-files. gcp-cvs

iscsl'y—)L

R 3HB/IFISCSIY—IL%Z 1> X b—=)LL%XT, ontap-san. ontap-san-economy. solidfire-

san

(D &=#1/\— 3 > DRed Hat CoreOSICIE. 77 #J)L E TNFSEISCSIH A Y X h—JLENTLVE
ER

J—RYy—EXDEE

Astra Tridentld. / — R TiSCSIY—E X ONFSHH —EXZ T TEII3HESHZEEFMNICKRBELELSELE
ER

J— RH—EXBETRIESNAY —E RS NETA, H—EXABICRES AT
(D)  3orRRESHFHEC. RESNEY—EXNBVEED. RU1—LDTT > FHKK
T HRANEB D E Ao

AR 2R LET

Astra Tridenth. BHEINIH—EXEBETZ-HDARY b/ — RIS L TERXRD AR b % ERT
BIClE. =ETLED,

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

BRH I —EXZRER

Astra TridentiZ. Trident/ — RCRODE ./ — R THEMICHR>TVWBRH—ERZRHILEFT, REShi—E
RERTTBICIF. ZRITLET,

tridentctl get node -o wide -n <Trident namespace>
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NFS 7Rl 2 —L
ARL—FT a4 VI RATFLEOOATY REFER LT NFSY—ILZ A2V XM—I)LLET., 7— FEFICNFSH —
EXDEBEINTVWBA I EZEELET,

RHEL 8LAf#%

sudo yum install -y nfs-utils

Ubuntu

sudo apt-get install -y nfs-common

@ NFSY—ILZA YA =L LEEHEICT—A—/—RFRZDT—rL T OAVTFHICRYa—L4
ZERTIBEOEEZEEL XTI,

iISCSI K1) a—L

Astra TridentZ 9 % £\ iSCSIEY > 3 > ZBEMICHEIIL. LUNZXF v > L. YILFNRTNAR%
BRHLTT74—=<Iv L. RYRICIXTYETEET,

iSCSI?D B C[alfE#&RE
ONTAP > X7 LA TlE. Astra Tridenth'iSCSID BH CEEMKEEX 5D CCICERITL. UTEERLET,

1. *HELF3iISCSIL Yy > a3V DRELIRIEDISCSIE Yy a > OREEHBILET

2 *HLEIZIRBEREOREZHEL T, BERMEEZREL Y, Astra TridentHh'. EEDBEIRG L.
ERICKRF =281 7 2R

3. “IREDISCSILy > a v OREZHFL T BiISCSIty > a Y OREBICR I IcHICHEREE ZRTLE
ER

HEEE®T7 VT ET+OOJIFICHD £ trident-main FDemonsetRy RICIA>VTF%
(D mELEY. OseRTT 5. 2RELTE<BENBD £ debug Astra Tridentd1 >
A b= JLHIC Ttruel ICRRTES

Astra Trident® BENMEEHREIX. XD K S LBREEZMHILELET,

s Xy N —VEGRE RICERETBAREENHDZEHWVISCSIEY S 3 Y FHIFEETHRWVISCSIEY > 3
Yo WY a3 DIBE. Astra TridentiZ70FEL THS5OT 7T L. R—RIL e DiEGi = BREILL
£9,

fzezlE. A L= bO—5TCHAPY—J Ly b O—FT—> 3> ESNBmaic®

@ w D —oOhEGERS . B (stale) CHAPY— 2 Ly EHMFIESNBZ e H D £
T, BEEETIZ. ChETHL. BFNICEY S 3 v EBEREIL T, EFRINI-CHAPY
—JLvy bEBEBRATEET,
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*iSCSIty>a hHBbEFHA
* LUNARDOHD D FHEA

iSCSIV—ILZz1 >V =)L
FRALTWBARL =T VI RTLADIARY FZEAL T, iSCSIYV—ILZA YA b—ILLE T,

EE%BIR T BR0IC
* Kubernetes 7 5 XA ANDE ./ — RICIF—ED IQN ZE|D Y TINREHLHD £9, * CHNITHBEDRIRS
HTY *,
* RHCOS/\—2 3 V45L& £/ ISRHELE# D Z DMDLinuxT 1 A AU E2—> 3 02 TEALTVWSE
Bld. #FEALFT solidfire-san Driverd & U'Element OS 12.50Fl, CHAPEREE7Z /L) X L

HMD5 INICERESNTWVWA SR L EX T /etc/iscsi/iscsid.confo Element 12.7 Cld. FIPSZE
WDt 2 7HCHAPT7)L ) X LSHA1. SHA-256. & K TUSHA3-256 B HEINTULVE T,

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

* iSCSI PVS%Z#4#, L 7cRHEL / RedHat CoreOS%Z X179 27— h—/ —FZEAI 35513, ZEELX
Y discard StorageClass®mountOptionZ AL T, 1> Z 1V DAR—ABEZETLET., 28R
LTLEEEWVW " RedHat DY = a2 7 L%
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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

RHEL 8L{f%
1. ROSATFLINYT—S% AV A M=ILLET,

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

2. iscsi-initiator-utils M/N\—<3 U h 6.2.0.874-2.el7 UIETHZ e =R L T,
rpom -gq iscsi-initiator-utils
3 AFx v U EFEIHRE

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

4. JILFINREBME !

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

@ #oLFTJ etc/multipath.conf NFENZFT find multipaths no DF
defaultso

S ZHESEL £Y iscsid LU multipathd EITH :
sudo systemctl enable --now iscsid multipathd
6. ZBMICL THBL ET iscsi:

sudo systemctl enable --now iscsi

Ubuntu
1L RO AT LINYT—=D% A VA M=ILLE T,

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

2. open-iscsi /N\—< 3 > 2.0.874-5ubuntu2.10 LAB% ( bionic DIZE) F7cid 2.0.874-7.1ubuntu6.1 LA
% (Focal DIBE) THAHIxMHIELET,



dpkg -1 open-iscsi
3. R* v U FENCEE -

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

4. TILFNREBME !

sudo tee /etc/multipath.conf <<-'EOF
defaults {

user friendly names yes

find multipaths no

}

EQF

sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

(D L FTJ etc/multipath.conf "FENZFT find multipaths no DT
defaultse

S ZHEEEL £ open-iscsi LU multipath-tools BMICE > TWLWTEITH :

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

sudo systemctl status open-iscsi

Ubuntu 18.04DZ&EIE. =7 w b R— 2 THRHTIHVEHLNHD £9 iscsiadm B
@ P89 B HIIC open-iscsiiSCSIT—EVEZRIBLET, FhlI. 2BFITZCHT
TXT iscsi U—ERXEZRIBLET iscsid BEIMIS,

@ iSCSIV—=ILEZA VA b=ILLT=HIZT—h—/—FR%x2UJ—rLT. OAVFFIZAR) a—L4
i T AR DEEZEELE T,

NI TLTY REHRTE
NIV RIE. AstraTrident EX ML —U O XTFLOBEGBREEZL £, Trident AR

L= AT LEDBERZER Trident D518 L. Astra Trident B7R) 2 — L%~
O 3= I 93AFEDMHHLETD,
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Astra Tridentld. A bL—S 0 S RUCE > TEBRSNIEBHIC—HIZIRNL—CF—ILZNYI IV RD
SHEMICIRELET. APL—UYZATALICNY I IV RERETDIHEICOVWTEHBALET,

* "Azure NetApp Files N\ TV RZFBEL I

* "Cloud Volumes Service for Google Cloud Platform /\w 2 T R%Z5&EL £

* "NetApp HCI Z7z1% SolidFire N\ TV RAEZFJ/ELF "

*"Nw I RIZONTAP £ 7ld Cloud Volumes ONTAP NAS RS A NZREL I

*")\w oI R|Z ONTAP £7zI& Cloud Volumes ONTAP SAN RS A NZFHREL £9"

* "Amazon FSX for NetApp ONTAP T Astra Trident Z {# 8"

Azure NetApp Files D45 E

Azure NetApp Files N\ I TV RZHFRELFT

Azure NetApp Files (ANF) % Astra Trident/N\w TV RE L THRETE XY, ANFANY I I Y REFHL
TNFSRY 2—LYESMBR a—LZERTETET,

* "EEf"

CREA T 3 ep”

* Azure NetApp Files —E X Tld. 100GBRBEDR a—LlgHR— TN FzH A, 100GB DR 22—
LANEWNEEIE. Trident "EEIIICIER L £ 9

* Astra Tridenti&. Windows./ — R TEITEINTWVWBRY RICIYTY FENSMBARY 2 —LDHEHR—
~

* Astra TridentidWindows ARM 7 —F 7 F ¥ ZHR— L TLWEH A,
Azure NetApp Files N\ I IV RERETIEmELET
Azure NetApp Files /N I T RZRET DAIIC. RODEHZHIZLTWVWSE Z & ZHER
TEIRELRHD T,

Azure NetApp Files Z#1® TEX7IEF L WG THER T 315518, Azure NetApp Files Zt v
() FPYTLINFSRU 2—LEFRT B EHICV OHOTBRENBETT, ZBRLTI
72 & L) "Azure : Azure NetApp Files Zt2w 7w 7 L. NFSTRU 2 —LZERRLET"
NFSR) 2 —LESMB/R) 1 — LADHIHREMY
ZRELTHERLE T "Azure NetApp Files DFFE" Ny I TV RIZIERDHDHHRETT,
*BRET—)L, #BHBLTL TV "Microsoft : Azure NetApp Files BOBRE S—ILZER L £

* Azure NetApp Files ICEEENTI-T TRy b ZBRL T ZT V) "Microsoft : 7% k7%&Azure
NetApp Files ICEEL X3

* subscriptionIDAzure NetApp Files ZB®IC LTcAzureth T X0 ) I a Uh6FIRLE T,
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* tenantID. clientID KU ‘clientSecret BB "7 71— 3 2 FE" Azure Active Directory
T. Azure NetApp Files H—E XIZX T 3+ RBHERDH S, 77V 75— 3 VEHETIE. ROWTNH
ZHEALET,

o F—F—FFFE5EOO—)L "Azure TEFIEE"

CA"NZAZLEREO-I" ZHYTXO) T3 LARNILTERLEY (assignableScopes) A TD 7
7t AFFE] L. Astra Tridenth BB TR3HDICREINE T, AREXLO—-IILEERLIEH .
"Azure R—RILEFERLTO—ILZEIDHTEIT,

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

"properties": {

"roleName": "custom-role-with-limited-perms",
"description": "custom role providing limited permissions",
"assignableScopes": [

"/subscriptions/<subscription-id>"
1y
"permissions": [

{

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

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

"
’

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

e"’

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/dele
te",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/subvolumes/rea
d" 0

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/subvolumes/wri
te" ,
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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": []
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kubectl create secret generic smbcreds --from-literal username=user
-—-from-literal password='password'
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version = |
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unixPermissions FLLWRYY 2—LOUNIXIER (8 ™ (FLEax—#pgE. YT
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mEINET, NE)

&R

Bl RNBROIER

chid. NI Iy ROMNHNAGRIMER TY. COBKTIE. ANF ICREBINLRY N7y 7 HD
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version: 1

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

location: eastus
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CDINYIIYRIBETIE. AzurellR) a— LD BEINET ecastus DB Ultra BES—/L

. Astra Trident (. ANF ICEZBINIIRTOY TRy FEZDFFATEIMICKEEL. LWFhh ot
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version: 1

storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865eeb6ct
clientID: dd043f63-bf8e-fake-8076-8de9%1le5713aa
clientSecret: SECRET

location: eastus

servicelevel: Ultra

capacityPools:

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

- application-group-1/account-1/ultra-2
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version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865eeb6ct
clientID: dd043f63-bf8e-fake-8076-8de9%1le5713aa
clientSecret: SECRET
location: eastus
servicelLevel: Ultra
capacityPools:
- application-group-1/account-1/ultra-1
- application-group-1/account-1/ultra-2
virtualNetwork: my-virtual-network
subnet: my-subnet
networkFeatures: Standard
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 500Gi
defaults:
exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100
snapshotDir: 'true'
size: 200Gi

unixPermissions: '0777"'
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performanceo

version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721ladd45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
resourceGroups:
- application-group-1
networkFeatures: Basic
nfsMountOptions: vers=3,proto=tcp,timeo=600
labels:
cloud: azure
storage:
- labels:
performance: gold
servicelLevel: Ultra
capacityPools:
- ultra-1
- ultra-2
networkFeatures: Standard
- labels:
performance: silver
servicelevel: Premium
capacityPools:
- premium-1
- labels:
performance: bronze
servicelevel: Standard
capacityPools:
- standard-1
- standard-2
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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

SMBRY 2 — LDEZH

ZfEA L £9 nasType. node-stage-secret-name’$ & Uf ‘node-stage-secret-namespace’ Z{#H L T. SMB
R a—L%EIEL. BHEXRActve DirectoryZ LTV v ILEIEETE XY,
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

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

B2 Z—LRAR—RATEICERDZ =Ly b 2ERTS

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}

B3RV a—LIEICRBRBS—TI Ly b 2ERTS

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 SMBRUa1—LZHR—rTE3F—ILTIILREZ)VILET,

nasType:
‘nfs £7ld nasType: "null NFST—=I)LICW LTI ZzEALET,

NY I TV RZEEBRLEY

NY I TY BRI 7ML EERLIcS. ROAR Y FZRITLET,

tridentctl create backend -f <backend-file>

Ny T T2 ROERICKELIGEIE. Ny I Y ROREICEANEENDHD 9. ROAVY R ZRITIS
& OJ2RRLTIRERZRETE XY,

tridentctl logs

BR7 7L TRBEEZBELTBIELS. create ANV REBERTTETE I,
Google Cloud/\'v 7 T > K HIZCloud Volumes Service Zs&8EL X7

% k77w 7Cloud Volumes Service for Google Cloud%z Astra Trident®/\w I TV R &
LTHEMT 2AEz. BRESNTVWAERAIZFERL THELET,

Cloud Volumes Service for Google Cloud|Cx1 9 % Astra Tridentt/ 7R — b D5z CHEES< 72 E L)

Tridenth'Cloud Volumes Service /R 1) 2 —LZ{EETE B DIE. 22DS5ED1DTY "h—EX X1 T

* *CVS - Performance * : &7 #JL kDAstra Tridentt —E X841 7o NT#—I VAP RBILETNIZD
T—EXRATIE N7 =XV RZERITI3EABREDT—IJO—RICRETY, CVS-NT+—<T >
AP —EZXZA FlE. 14 XHM00GBULEDRY) 2a—L%EHYR—FTBN—RITT7HATS>3>TT, D
WINHEERTETXT 300 —EZLAJL":

° standard
° premium
° extreme

**CVS*ICVSH—EREZATIE FREEDONT #—I 2V ALRNIICHREINIELARNILOAT Az M
LET, CVSH—ERZATIE. AL =2 F=I)LZ2fEAL TIGBREDR) a—LEYR—bTEVT

FOTTHTSa3>TTo AL—=JTF—ILICIBRASOEDR) 2 —LZzZHBENTE. INTOR
Ja—LTT—IDBRBUNT #—XVAZ2HETEE I, OVLWITIhHZERTSET 2000 —EXL
~NJL"

° standardsw

° zoneredundantstandardsw
BERHD
%#ERE L TERAL £ "Cloud Volumes Service for Google Cloud" /N T RICIZRDHDHBRETT,

* NetApp Cloud Volumes Service TRIE & 117=Google Cloud 77 177 > b
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storageClass
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hostProjectNumber
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1 RNBROIER
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BI3& NNV IIYREBETY,

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: |

znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3b1l/qp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y%m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8BR4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZ2E4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
XsYgogyxy4zg701lwWgLwGa==

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

project.iam.gserviceaccount.com
client id: '123456789012345678901"
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auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://ocauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/oauth2/vl/certs

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

private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZ2E4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8BR4Kws8zX507Y9m
XsYgbgyxy4zq701lwWgLwGa==

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

project.iam.gserviceaccount.com
client id: '123456789012345678901"
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auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://ocauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/oauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
proxyURL: http://proxy-server-hostname/
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 10Ti
servicelevel: premium
defaults:
snapshotDir: 'true'
snapshotReserve: '5'
exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100
size: 5Ti

104



B3 : RAE T — L DR

CDEITIF. ZFEALEXY storage RET—ILELUVZHREL X StorageClasses TNIEENSZ

BEEBRBTZ, #2BLTIKIETV[ARL—VO9TADER]|ZIVV Y I LT ANL—SISRDE

BHEEHERLET,

CCTlE. IRTORET=ILICHLTHEHEDT 7 L EHTRESTN. IRTORET—ILICRHLTH
BREENZET snapshotReserve 5%E LUV TH B exportRule Z0.0.0.00ICKRELFT, RET—IL
3. TEEINZET storage TIP3, @ 4 ORET—ILICIEFEFNZENIHBEOEENHDXT

serviceLevel ' ZT w38, —BODT=ITTFI7HILMENRLEEZEZTEINET, T—ILZzXATS
1=®Ic. RET—ILDOINIILEZFERLELE “performance KLU protections

version: 1

storageDriverName: gcp-cvs
projectNumber: '012345678901"'
apiRegion: us-west?2

apiKey:

type: service account

project id: my-gcp-project
private key id: "<id value>"
private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507]Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507Y%m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZ2E4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8BR4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
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znHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
XsYgbgyxy4zqg701lwWgLwGa==

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

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

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

ZL—CUSADES

R(DStorageClassEEId. RIET—ILOEHAICERINE T, ZFHL £9 parameters.selector Tldk. R

Ja—LDRAMIMERTZIHRET—IILZZA L -0 RATEIEBETEER T, AU a—LIZIE BRLT:
T—ILTERINLERZDNHD XTI,
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AbL—=205Z200F)
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-extra-protection
provisioner: netapp.io/trident
parameters:
selector: "performance=extreme; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-standard-protection
provisioner: netapp.io/trident
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium-extra-protection
provisioner: netapp.io/trident
parameters:
selector: "performance=premium; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium
provisioner: netapp.io/trident
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-standard
provisioner: netapp.io/trident
parameters:

selector: "performance=standard"



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

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

selector: "protection=extra"
allowVolumeExpansion: true

*RIIDA ML —UU TR (cvs-extreme-extra-protection) Z&RAIDRET—ILICYVEYILE
To ATV T3y TN 10% DIERBICEVWNT A —I VA ZRRHTEIHE—DF—IL T,

*REDAML—UUF R (cvs-extra-protection) AFT w73y bFHHN0%DIANL—UF—)L
ZHEOHLET, Tridentht., CDRET—ILZEERTZIHDZREL. ATy TP a3y b FHOEHIFEL
INTVWBZezERELET,

CVStr—E X %1 T Df
ROFF. CVSH—ERRZATDREFMZRLTVET,
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1 : /BB

NiE. BFERTZNYIIY RORIMEBRTY storageClass CVSH—EXZA T T T4l %35
9 BICIE standardsw Y—E XL ANJL :

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: |

znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws82zX507]Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507]Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y%m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZ2E4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
XsYgbgyxy4zq701lwWgLwGa==

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

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

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

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

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

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

servicelevel: standardsw

1M



512

CDNYIIYRBEDHTIE. ZFEHAL T storagePools ARL—JT—ILZRRELE T

112

PARL=T—ILOER

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

type: service account

project id: cloud-native-data

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

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

client email: cloudvolumes-admin-sa@cloud-native-
data.iam.gserviceaccount.com
client id: '107071413297115343396"'



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

RDFIE
NY I TY BRI 7ML EERLIcS. ROAR Y FZRITLET,

tridentctl create backend -f <backend-file>

Ny T T2 ROERICKELIGEIE. Ny IV ROREICEANEENDHD I, ROAXY R ZRITI B
& O72RRLTRERZRETE XY,

tridentctl logs

W7 71 ) CRIBEEZRELTEIEL-S. create ANV REZHERITTCEFEJ,

NetApp HCI % 7|3 SolidFire /N TV REREL XS

Fw b7y THUHRM Y B Trident > X b—JLT Element /NI T R e L TER 3 5E% CHEER< 72
T
HERHD
*Element V7 hDx7%HERTTE. YR—FRROI ML= XT L
* NetApp HCI/ SolidFire 7 5 R R BIBE X -IEAR) a—LZEBETES TV FA—HFDILT>I vl
* FANTD Kubernetes 7—H—_/ — RICEYIZ iISCSI Y —IL&EZA VR M=ILTIRELRHD F§, B0
LTLEETW"D—h—/ — ROEREIEIR"
HMoTHLIREZL

o solidfire-san A RL—JRSANIE R 2a—LE—FR (flezblock) OmA%EHR—KLTWET,
#21)w2 LZEYJ Filesystem volumeMode. Astra Tridenth'7/R) 2 —LEIER L. 7 71IL> AT L% 1ER
T7AIL AT LD A 7F StorageClass TIREINE T,
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RSN

solidfire-san

solidfire-san

solidfire-san

solidfire-san

ZJOk3alL

iSCSI

iSCSI

iSCSI

iSCSI

AR)a—LE—FR

JOwvy

JOwvy

HR—rENhTWE HR—LINZT77

TIOEXE—NR AL T LA

RWO. ROX. T7AINY AT LD

RWX HOFHA raw 7
Ay 77NART
ER

RWO. ROX. T7AILY AT LD

RWX HOFHA, raw 7
Ay 77 NART
ER

RWO . ROX xfs. ext3. extd

RWO . ROX xfs. ext3. extd

Astra Trident (Z53&8{t 7= CSI 7O 3 — > JHNEF L L THEET 3355, CHAP ZFERL

C) 9, CSIDTT7AILFTHS CHAP #FEHE L TWLWBIHEIE. CNULOERIIVNEHD £H
Ao ZBATHICERE T DXL £9 UseCHAP CSIUADTrident CCHAP= ERT 54 7
av, ENLANIE. EBEBLTLIETVW'CELEZ BTV,

RYa—LT7I0ERTI—TIE. ®FEDIECSI 7L —LT—2 T3 Astra Trident TO &R
C) —rENTWVWET, CSIE—RTEMET BLSICERESNTULSIHES. Astra Trident £ CHAP
ZERALEY,

55 THHRWEGS AccessGroups £/l UseCHAP BEREIN. XOWITNHDIL—ILHBREINET,

* TI7AIEDFEIE trident PV ERTIN—THREEh, 77X T I —THERETNET,

* TOERTIN-THREETNT .

NYIIYRERA T3>
NYILIYREBEA TSI VICDOVWTIE. ROKREESBLTLIETL,
INTX—=2

version

storageDriverName

backendName

Endpoint

SVIP
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ARL=2 RS0 ND%AH

HRARLBERIEFRA L= Ny
IR

TFOEDOLTUIvILZER
9 % SolidFire 75 X2 ® MVIP

AkL— (iSCSI) DIP7RL
RER—F

Kubernetes /N\—< 3 U HY 1.7 LIBEDIFEIZ. CHAP BMEAHAINE T,

FI7HI bk
HiZ 1
®1(C T solidfire-san-

riscsi_j + X kL —< (iscsl
) IP 7 KL X SolidFire



INTX—A
labels

TenantName

InitiatorIFace

UseCHAP

AccessGroups

Types

limitVolumeSize

debugTraceFlags

B
R a—LISBRT2EED
JSONFEERD SANILDE Y b,

ERT3TF> b (RoD5R
WIS EICERL)

iSCSI S 714 wIZEREDERA
AR =T A RICHIEL X

CHAP Z{MA L T iSCSI Z53EE L
x9

ERT277€XJIL—-—FIDDV
Ak

QoS DTHk

EREINT=ARY a— L1 XN
DEZBXTVWRIHE. 7OEY
IZVIDNKRMLET
NSNS a—Ta Y JRICER
TB3TNVIT TS5, fl: {"API"
. false . "method" @ true}

FT7AILE
M

FI7AILE

IEELWTY

[trident ] CWSEEIDT 27X
JIL—TDIDEZBRELET,

) (T7AIFTIRBRAINEEA

null

@ ERLABRWVWTLEEV debugTraceFlags b 77N> a—F70 >JZ2RTLTVWT, a0
TR THRERGEERETET,

B DN ITY R solidfire-san 3FEDAR) 2 —LEZEZAT-RSA4N

ROFE. CHAPERIZ=FER TNV IIVR T 71ILE. FED QoS Rt @EAL 3 DDAR) 2 —LA&
ATDETIVIZRLTVWET, EDHEIE. ZFEBALTEA ML -5 X2 FEHETRESICEERELET
IOPS A AL =05 ZADINT A —4H,
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version: 1
storageDriverName: solidfire-san
Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"
TenantName: "<tenant>"
labels:
k8scluster: devl
backend: devl-element-cluster
UseCHAP: true
Types:
- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000

Fl2: DNYIIVREANL—=P TS ADEE solidfire-san RET—ILZ®AT-RZAN

CDFlE. RET—ILEeHIC. ENS5%EBIB Y BStorageClassesE EHICEBHEINTVWBINY I IV RES
77N ZRLTVWET,

Astra Tridentld. A L= =L EICHEIRNILZ, FOEDSaZ VRNV I IV RX ML —YLUNIC
dE—LFd, X hL—UBEEZ. RET-ILZCICTRNILEZEERZLTED, R)a—LESRILTYTIL—T
ILLI=ODTEEXY,

UFICRINYIIVREZT 7IILDOHTIE. TRTDRA ML= F—=ILICR L THEHEDT 7 /L RHRE
INTVET, CNICED. DERESNET type VILN—s RET—ILIE. TEEINET storage &Y
3>, TOBTIE. —BEORA ML= TF—=IILTHBDRA THRESNTED. —ED T =)L TIELEE T
ELIET 74 MEREESTTINE T,

version: 1

storageDriverName: solidfire-san

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

UseCHAP: true

Types:

- Type: Bronze
Qos:

minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000

- Type: Silver
Qos:

minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000

- Type: Gold
Qos:

minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000

type: Silver
labels:

store: solidfire

k8scluster: dev-l-cluster

region: us-east-

storage:
- labels:
performance:

cost: '4'

zone: us-east-

type: Gold
- labels:
performance:

cost: '3!

zone: us-east-

type: Silver

- labels:
performance:
cost: '2'

zone: us-east-

type: Bronze

- labels:
performance:
cost: '1'

zone: us-east-

1

gold

la

silver

1b

bronze

1c

silver

1d

R(DStorageClassE &l LERDRET—IILZBRLTWVWET, ZFHT S parameters.selector FX b
L=0ZE RA)a—LDRIAMIFERTERREBT—ILZFUOHLET, AU a—LlliE. ERLR
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BT—ILATERSNICERZDHD T,

RVIDA L =TT 5 R (solidfire-gold-four) ZERT B . RPDEFREBT—ILICIvEYTEINF
T d—ILRDNT =T R%ERMETEIH—D F—)L volume Type QoS D, REDAIL—T IR
(solidfire-silver) Siver/NT7#—IVRZRMHITEZII ML - TF—ILZITRTHEL F T, TridenthH'\
EDRBT—INZFERTZIHZHL. ANL—CEGZHERICHLTELOICLET,
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-gold-four
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=gold; cost=4"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-three
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=3"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-bronze-two
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=bronze; cost=2"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-one
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=1"
fsType: "extd"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver"

fsType: "ext4d"
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M- OWTIE. CBEBECELETL

* R aA—-LT7OERTIL—=T"

NIV RIZONTAPSAN RSANEZHRELEFT

ONTAP & & T Cloud Volumes ONTAP SAN RS A N\%ZHEHAL 7 ONTAP NI I ROKREICDWTERAL
£9,

A

RE LA

Astra Controlid. TERL7cR) 2 — LIS LT O—LL ABRE. T HFXZU AN,
B L UVHE (KubernetesV S XA AR TR a—L%#H)) #RMHEL X9 ontap-nas.
ontap-nas-flexgroup &Y “ontap-san FZ4 /N ZERL T 7ZE L "Astra Control
L7V —2a > oaizsEt 288 LT EE0,

s HFERATAINENHD £9 ontap-nas T—XFRE. TAFRXEVAN), EEUTo%E
MBY§ER3ARBRIEOT—7O0—REITOY—EXTT,

@ * f£H ontap-san-economy BEINZHR ) 2 —LFEHEHONTAP THR—FEIN3E2L
DHKIBICZWHEE

* {MH ontap-nas-economy BEINZH a—LFEHAEHI. ONTAP THR—FrEIN3E
FUEDBHKIBICZWVBEICDOHFZE L £ ontap-san-economy RZANISERATE X
Ao

* FHLABWVWTL TV ontap-nas-economy 7 —XfRi&. T HFXZVANU, EEUT
1 DZ—INFEEINBZIHE

I—HHERR

Tridentid. BEIEZFRL T. ONTAP BIEE X/ IISVMBIBED 56D LTRITINZBERHD XS
admin 7 XA 1—HF7|dTT vsadmin SYVMA—, FHdELO—-)LZEFDRI0O&FI0D1—

5 Amazon FSX for NetApp ONTAP E3ZECld. Astra Tridentid. 75X 2% FEHL T. ONTAP BIEE X /-
IFISVMEBIEBEDE LN LTERITEINZI3DBDEBELTWVWET fsxadmin I—H X /IETY vsadmin
SVMI—H, FEELCO—ILZHFEOOHFDI—, o fsxadmin COIA—HF. FF7AXEEEI—
HERENICEZIHRIZHDTY,

Z{EA Y %58 limitAggregateUsage 7 7 A X BIEEMRNUETY, Amazon FSX for

() NetApp ONTAP % Astra TridentZ £ HICER L TLWBI5EIF. ZBRBL T TV
limitAggregateUsage /NI X —RIITIIEREL T A vsadmin KUY fsxadmin I—H
THIUE CONTA—BR%ZIBET % CRTELIBIFEHML £,

ONTAP ATId. Trident RS A N\DMERTES L DHIRNBREZIER TSI CHTETEIN HELFE
Ao Trident DFF ) —XTld. L DHBA. ERINE API HEBMTHREICHRZ . 7y ST L—RHE#
L I5—BHRIDPILADET,

Ny ITYRICONTAPSANR SANZRET 2%z LET

ONTAP SAN RSA NZEBALTONTAP NI TV REBETB-ODERAEICDOVWTEBAL X
Fo ONTAP N O TV RIANRTICN LT AstraTrident B SVM ICD K eH 12D 7T V5 —b%EDY
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TTELREDBDET,

BEORSANZEITL. 1 DFERIFEBORSANEBRIBZA N -V EZERTRCHTEE
Fo T2 RIF. ZRETET XY san-dev ZfFFH TSP TR ontap-san RTAM/N\NHBLUPAsan-default &
#HHY 32 5 X ontap-san-economy 12,

TNT@MMWH%U Hh—/ —RICSETRISCSIY—ILZA YA M—ILLTELLRERHD T, 2BBL
TLETVW"CE5H B0V 35 -

SR
BiCV .

Astra Trident (Cl&. ONTAP N\w O IV R%ZEREETS 2 DDE—RHLHD XY,

* credential based : RELMERZIEFED ONTAP 2—HDI1I—HLKQE/NRXT— K, &Y. FRIERINt
Fal)TFsOJ4>0- ) zERATIc=2#HEL LT adnin £721& vsadmin ONTAP D/N—2 3> &
DEHZEMZBRARICED 370,

* SEBAEAR—X : AstraTrident 3. NI IV RICA VA M=ILENT-FERAE%#{FEAL T ONTAP V5 X &
CBIETRICHTEET, COBE. NV IIYVRERICIE, Base64 TLYIA—REIN=0Z14T7 YV
RNEEFAZ. F—. BSMMEEINT- CASEEE (HE) H'SENTLVIRELRHD X T,

BEFEONYIIVREBHLT. LTI VIR—IADOARCIABAER—IAODAREYDBEZZ N TE
i—a_o 7=7=L. —r_h_ /—.]_\ h*n%wunﬁjﬁ/ﬁti'lgt_tj-_c—a_o BIJODWL\DIEE_ttut)JDEEKé‘&_‘; /\‘/OI/
REEDSEHEFEOHRZHIBRT IHNENHD £,

@ 7 l/f//v}bc‘:éﬁﬁﬁi@ﬁﬁ%*?‘éﬁébdi 2893, Ny I IV ROERHRE L. HE7
7AILNCEROFAENEETNTULWBR L VWS IS —HRTREINE T,

OI/T//’V)L/\ zwn/u\nIE%ﬁ}j”uL/ij_

Trident & ONTAP Nw TV REBETBICIE. SYM EZXWRE LEBEBEEXIZV S 2EWRE LI-EE
BDILTUIVILDMETY, REDIZEEDEFIERIN-O—-ILZFERTZCEZHELEXT adnin £
721 vsadmine CHUSEKD. SHEDU ) —XD ONTAP L OEBEHNSED ) 1) — XD Astra Trident THER

INBHEEEAPI AR INBEREMDHD T, HAZLDEF2) T4 054> 0O—)LId Astra Trident T
ER L CTEERTE £ IH. #HEIhEHEAS

NYITITYREZEDONIRDELSICHED T,
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YAML

/N\—< 3> 1 backendName : ExampleBackend storageDriverName : ontap-san managementLIF
. 10.0.0.1 SVM : svm_nfs username . vsadmin password : password

JSON

"version": 1,

"backendName": "ExampleBackend",
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

NYIIVRERIE. LTIV IIDTL—2TF AN TRESNDIEE—DBFATHDZCISEFELTLE
TV NYIIYVRMERTND . I—HRE/INXT—RH Base64 TLY I— RN, Kubernetes > —
JLy b LTRIACNE T, LT vIILOMBIRERDIZ. NI I ROEMEIIEFHEITT
To COUIBIZEIEESEAHT. Kubernetes/ A ML —SBEELNEITLET,

AFEAENR— X DFRAEZBMICLET
FRELISEFEONY I I RISEBEZFEAL TONTAP Ny I IV REBETEXY, NVvIIVRER
ICIE 3 DDINTAXA—EHKRETT,

* clientCertificate : Base64 TL>I—R3EN/cT 5417 > MEEEZEDE,

* clientPrivateKey : Base64 TI > d— R&Nfz. BETIT SNI-MEBRDE,

* trustedCACertifate: (S8 SN 7= CASEBEZ M Baseb4 T > 11— R, SN /- CAZFERT 3551,
CDNTA—RAHIBETINELRHD £T, EEIN CANMEATNTLAVSEIXERLTHEVE
Ao

— BB T =7 70— IRDFIETHERLINE T,

FIE

1. 9547 MEBBZE X —%2 4L £9, £RMEFIC. ONTAP 21— L CEREEY B & 51 Common
Name (CN ; #@%) #8REL X9,

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. SN CABERREZ ONTAP 7 5 X RICIEBML £9. COMIRIE, A ML —JEEEHNT TICIT-T
WBEJREMEN B D Fd, EHETET S CADMERTNTULARVEEIIEELET,
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security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

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

3. ONTAP VS RAICUSA TV NEFABE X —% 14>V M—=IILLET (FIE1) »

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

+ 3R COOYY RERTLIE. ONTAPISEERRZED AN E RO £, X7y 1 TERINT
‘k8senv.pem 7 7T IILORBEEDFIF. ENDEANLTA VR =ILETZETLE T,

4 ONTAP X aUF O 4 YOI THR—FEINTWB I EMHET B cert S25EH T

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

—authentication-method cert

S. AR ENI-FERE A FEA L TR % T X FONTAP BIZ LIF > & <vserver name> |3, BIELIFDIP 7 K
LZAELUV SVM BICBEEIHEZ TLIET L,

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

6. Base64 TILAAE. ¥—. HLVEEINIc CAIREZIT>O- RT3,

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

I RIOFIETHEEZERAL TNV I IV RZERLE T,
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cat cert-backend.json

{

"version": 1,

"storageDriverName": "ontap-san",

"backendName": "SanBackend",

"managementLIF": "1.2.3.4",

"svm": "vserver test",

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

}

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

femsmmmmmm== R fes==s=ssssscscscssossssssssssssss=sa==
from e fr e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

I S e e e e e
e fremmmeme== iF

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

fessmmmmeme== frememesessess==== fessssssssssssesessaososssssssssss o=
f=mm==== fememema== +

LA EEEH TN JLT v EO—T—>3 LT

BEONY I T FZBHL T, BOREAE=ZFERLED, JLT0ovIlZ0—7T—>3 Y LD TERX
Fo CNIFEBLODAHETHHELT T, I—TRHRENRT—RZFERATEINY I IV RIZREZFERTS

&5

ICEHTEEIH SEREARFERIBZANYIIVRIEI—HRENRT—RICESDVWTEHRTEET,

NZIT3ICId. BFORAEAEZHIBRL T TLVWEREREAEZEM T 3HELH D 9, RIS, BN
7=backend.json 7 7 1 JLICRAEBRNT A —ZDBEFENT-DDZFEAL TEITL XY tridentctl backend
updateo
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cat cert-backend-updated.json

{

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

}

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

e fom e o
e fremmmeme== W+

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

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

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

femmmmmmmma== R fessssssssssssesessosssssasssssssasaaaa
e e 1

NRT—ROAO—-T—23a Y ERTTIRICIE. X FL—IEERENRAIC ONTAP TI—F
ONRAT— FREHTZBENBD FT. COBICNYIIYRT Y IF— MGEET, G
() ®mEon-—7->a RATsRE. BROTHABEI—FICBMTECLATEET, £
D%, Ny /T KBRS NTHLVEREAMBRSINS &5 ICAD £T. COMBEICH
CHWIHEE. ONTAP 2522 BHIRTE £ 7,

N IITYREBEHLTH., TTIERINTWVWBRY a—LADT7 IR IFHEINT. ZOERDORY 12—
LEFICHOEELEEA. NV IIY ROEFHHMINLZHE. Astra Trident B ONTAP N I TV RE@
L. LIFEDOR) a—LAMEBENIBTEZZRLTVWETD,

igroup ZIEEL X9

Astra Trident (&, igroup ZFRELT. 7O 3 =>4 9%HR)a—L (LUN) ADT7IVEXZHIEL E
o BIEEIEINYIIVRICigroup ZIEET I HELE LT, RD 2 DZERTEET,

* Astra Trident Tld. /N\w oI > R XIC igroup Z BEIMICIER. BETE X9, KR igroupName (F/\
wOITIYRDERICEENTUVARLSD. Astra Tridenth* & WS &BIDigroupZ {ERL L £ trident-
<backend-UUID>BEL F T, ChICLD. FENVI IV RIZERD igroup HEID H TSN,
Kubernetes / — R @ IQN O BEHENIREIBRALIBEESNEF T,

* oo BRI SN igroup HNY I IV FOEERTIRETETE I, Chid. ZFRALTEITTEET
igroupName /NT X —R%&KE L £9, Astra Trident ', Kubernetes / — R ® IQN % BEZED igroup |
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EBIER7IFHIFRL E o

ZEONYIIY ROEGE igroupName EE SN TULS igroupName ZfER L THIBRTE X9
tridentctl backend update Astra TridentTigroupZz BEILIES TICT—o0O— RICERINTWVWSHR
A—LADT I ZADFHEINZ ZCIEHD £HA. SEIEMINS igroup Astra Trident Z L Ti&ERi %
MIBLFT,

Astra Trident D—ED1 Y XARZ VAT Il igroup ZEHEBICT A Z#HELEX T, Nl
Kubernetes BIEE Y XA L —JBEEICE > TERTY, CSITrident &, 75 RXZ/—FK
IQN @ igroup NDEM HIkk% BEML L. BIE%ZAMRBICEZILL £9, Kubernetes BiE (H
KU Astra Trident ¥ X k=)L) 2K TREIL SVM 2EAT 3155, EHAD igroup ZERT 3

@ _ & T. %3 Kubernetes 7 7 AR T IEEN. BID Kubernetes 7 7 A R IZBHEMIT 5N
foigroup ICRELBWEDICTE XY, F7o. Kubernetes 75 AZHDE/ — RIC—ED
IQN ZFRET D ECHEETI, A &K 5IZ. Astra Trident |& IQN DEN & BIFR%E BEIRYIC
WIBLET, "X METIQN 2BFEHATD . KRR METERTEBINTLUNICTIER
TEAEVWELSAR, BELLABVWSFUADRETIAREELHD £,

Astra Trident h* CSI Provisioner & L THEET B & S ICERETNTWVSIBE. Kubernetes / — K IQN (B &)
BYIC igroup IZBIN / HIRRSNE T, / — RFH'KubernetesZ S XX ITEBMINB . trident-csi
DemonSetiC& 2 TRy RABATNE T (trident-csi-xxxxx 23.01BID/N—2 3 Y 7l trident-
node<operating system>-xxxx 23.01MAM&T) FIL<EBML/—RFRT. FILWLW/ —RZEHRLTHAU 2
—LEEHTESLSICLET, /—RIQNBNY I IV RODigroup ISEBMENE T, / — RAETSI N,
HIBR I M. Kubernetes B SHIBRSNLIZEE D BIROFIET IQN QHIBRAILEINE T,

Astra Trident h' CSI Provisioner & L TEITEINAWESIE. Kubernetes 75 XA ZARADIRTDT—H—/
—RH5DISCSIION ZEEL & SIS, igroup ZF B TEH I IHLENH D £9 . Kubernetes 75 X R IZENN
93./—R®DIQN % igroup IEMT Z2REHNH D £9, FEkIC. Kubernetes 75 A2 SHIBRE N/ —
R®D IQN % igroup D SHIBRT 2HEBEHLH D £7,

X F3E CHAP Z M L TRz L &9

Astra Tridentl. 12X L TWNAMCHAPZFER L TiISCSIEy > 3 VA8 CEF £ 9 ontap-san KT
ontap-san-economy RZ4/\e THICIE. ZBWICTIHENHD useCHAP NV I IV REEDT T
3, ICERET B K true. Astra Tridentid. SVMDT 7 AL DA Z> I —REF 2 T 1 ZWNHFRCHAP
ICEREL. NIRRT 7AIIUD5DA—HRES—TL Y FERELFT, EHODERSEICIEIINAR CHAP
ZEATRICTHELET, ROKREFMEZERL TLIEETU,
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version: 1

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

svm: ontap iscsi svm

useCHAP: true

username: vsadmin

password: password

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

C) o useCHAP NTX—A. 1QIEITRETETZT—ILEOA S a>Td, T 74 LTlE
false ICERESNTWVWET, true ICERELT=HE T, false ICRET D IETET XA

[CANZ T useCHAP=true. chapInitiatorSecret. chapTargetInitiatorSecret.
chapTargetUsername LT “chapUsername 74 —ILRIEINYVIIY RERICEDZIHVELNHD £T,
ZRITITBE. NVIIYVRDBMERSINIHETO—IL Yy hEZEETEFXT tridentctl updates

BIEDLHEAH

HETEL XY useCHAP truellERET D . A RL—UBEBEIZ. A FL—UNY I I R TCCHAPEZRET
b LS ICAstra TridentiCiERL £ 9. CHUICIERDBDHAEENE T,
*SVM TCHAPZtwY 7Yy FLEY,

cSVMDT 7 AIN MDA I —RtEFa ) T4 2414 ThHnone (7 )L NTERE) *T. RJa—LA
ICEEZDLUNA R LB S, Astra Tridentld T 7 AL b DEF a2 ) T4 21 T=ICEREL F£9 CHAP
CHAPA ZoI—Re A=y bDA—HYEHESLUVI—TL vy FDREICEHF T,

° SVM IC LUN A& ENTWBEE. Trident & SVM T CHAP #EhIcLEFtHA. ChUZLD. SVM
ICTTICFEET D LUNADTIEIDEIREINDZ Z CidH D £ A

*CHAP A Z>I—Re =7y bDA—HFRHE—TL Y FERELET. N0 T ariE Ny
JIVRIBHTHEETSRENHD XY (LELZER) -

CADAZUI—ZDENMDER igroupName NV I TV RTIRHEINE T, BELRVEE. 774/
FETY tridento

NV IITYRHBMERSIND & SIS T dHAstra Tridentic & > TYERL 41 F 9§ tridentbackend CRDZE E1T
L. CHAP>—Z2 L v b a1—t&%EKubermetes>—2 Ly hE LTREFELET, CD/NY I I RO Astra
Trident IC&K D TIER S NI ARTD PVS AV T b E. CHAP BEATEEINE I,

JLTFoovIlEO—FT—>a>yl. Ny I IV REEH

CHAPOU LT v L% BT 3IC1E. TCHAPNS X—2%E#H L £9 backend.json 771 )L, CHAP>
— Ly bEEHFL. 2ERITINELNDHD £9 tridentctl update BEXRMTB/-HDITVRT
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NYIIYRDCHAPY—U Ly F2BH T 355815, 2ERITI3HELRHDET
tridentctl Nw I IV REZEH L FT, Astra Trident TIZZEEZIETT R L=, CLI/
ONTAPUI DS R ML= 0 SRADI LTI vwILEBHRLAEWVWTLET L,

cat backend-san.json

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

"username": "vsadmin",

"ontap iscsi svm",

"password": "password",

"igroupName": "trident",

"chapInitiatorSecret": "cl9gxUpDaTeD",
"chapTargetInitiatorSecret": "rgxigXgkeUpDaTeD",
"chapTargetUsername": "i1iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",

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

Fomomomme Fommomomos +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmomeomomm= Fommmmemememomom= Fommmmmmrmessrrrrrrr e reme e ee e e o
Fommmmmos Fosommmmes +

| ontap san chap | ontap-san | aa458f3b-ad2d-4378-8a33-1ad472ffbeb5c |
online | 7

Fom e Fomm -
Pommmmm== Fommmmme== +

BEFEOERIIFELZZITEEFA. SYM O Astra Trident TV LTIV ILABEHRINTH. 51T 7T+«
TT9, FILWERTIIEFHISNILTYOVILAMERIN. BEOEGIISISHEES 79T 7 T9, &L
PVS #Hlf L THIER T I . BFicnl-IL T vILAMERINE T,

ONTAP DSANIBRA 7> 3> &fl
ONTAP SAN RS+ /N\Z1ERL L T Astra Trident 1 Y X b — L TERT 2 HE% CHERLIEETWL, OIS

VT NYIIY RBROBL. Ny IIYRER L —UI5RICRYE YT TBHEEHL CHBAL
7,

128



Ny O TYREA T ar

NYITITYREEA TSI VICDOVTIE. ROXRESELTLET L,
INTX—A B
version

ARL=2 RS ND%AH

storageDriverName

HRABZLBERIERA L= NNy
JIVER

75 A AEBLIF £ - IESVME
BLIFOIP7 RL R : —LL R
XMetroCluster X1 F 74 —/\—
#FIBIBICIE. SYMBIELIFX15
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version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: trident svm
username: admin
password: password
labels:
k8scluster: dev2
backend: dev2-sanbackend
storagePrefix: alternate-trident
igroupName: custom
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
gosPolicy: standard
spaceAllocation: 'false'
snapshotPolicy: default
snapshotReserve: '10'

EEALTERLIZIARTODRY 2—L ontap-san K54 /\T& BAstra Tridenth*. FlexVol
DART =R T BT=DIC. THIC10%DBEE%ENLUN (&, 2—HH PVC TERLT:
@ BA X EFoKBEILYrXATFOE D a=Z>F3NE T, Astra Trident B FlexVol (Z 10% %
Bl (ONTAP THIERABEAHY A X LTHRR) I—HICIE. EXRLI-ERAARERTENEID Y
THNET, Ffe. FATTRBRIR—=IADTILISERINTULAWLHAED, LUN HFAED E
BICRZZrdbHDFEFEA. Tk, ONTAP ¥ SAN OFEEFMICIFZHE L FE A

EEHTD/NvIILY RDIHE snapshotReserve Tridentld. XD L SR a—LHF A XZHBELEF T,

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

1.1 &, Astra Trident @ 10% DEMEIELT. FlexVol DX ZT—RIIWIGLET. DFE
snapshotReserve = 5%. PVCEXK=5GiB. K 2a—LDEFT 1 X135.79GiB. HEHEEIREART 1 X
|135.5GIBTYo o volume show XDBFIDXDBEENKRRINE T,

Volume Aggregate State i Available Used%

_pvc_89flcl56_3801_4ded_9f9d_034d54c39514
online RW 18GB

_pvc_ed2ec6fe_3baa_4af6_996d_134adbbbBetd
online RW 5.79GB

_pvc_eB372153_9ad9_474a_951a_0Bael5elc@ba
online RW 1GB

3 entries were displayed.
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version: 1

storageDriverName: ontap-san

backendName: DefaultSANBackend

managementLIF: 10.0.0.1

svm: svm iscsi

useCHAP: true

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

igroupName: trident

clientCertificate: ZXROZXJIJwYXB...ICMgJ3BhcGVyc2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3dulGNsYXNz

ontap-san WAMBCHAPZ{EXT=FRZ1/)\

hiE. NIV RORNEDOREF TS CDEXRFRETIE. DMEENET ontap-san /Ny I IR
DIETE useCHAP ZICREL XY trueo
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version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm iscsi
labels:

k8scluster: test-cluster-1

backend: testclusterl-sanbackend
useCHAP: true
chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkeslIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
igroupName: trident
username: vsadmin

password: password

ontap-san-economy R Z-/\

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: password

RAET—IIL%ZFERTZ/Nv I T RDF

RONYIIVREERT7TIILDFITIE. BEDITRTDRA ML= F— LI L THEDT 7 4L RHRE
INTUWVWET spaceReserve L1 DIFEIE. spacerllocation ¥DFRD encryption BITENE
o IRET—ILIF. AL—21E02 3> TEELED,

Astra Tridentld. [Comments]7 « =L RICFAOES 3 Z2 I IRIVLZREL £, FlexVol ICOX Y HERE
ENFJ, AstraTridentid. 7OED I ZVIRICRET—ILLICHBZ IR TDOINILZA L —DR) 2—
LIZOAE—=LFd, RAL—=UBEEIE. RET-ILICIZIRNILEEELTED. R a—L%ESXRILTIIL
—7ELiehTEEY,

COBFTIE. —EBDR L= F—ILAMBICERE SN TWLWE T spaceReserve. spaceAllocation' &
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version: 1

storageDriverName: ontap-san
managementLIF: 10.0.0.1

svm: svm iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkeslIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
igroupName: trident

username: vsadmin

password: password

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

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

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

gosPolicy: premium
- labels:

protection: bronze

creditpoints: '5000'

zone: us_east lc

defaults:
spaceAllocation: 'true'
encryption: 'false'
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DiSCSIDF=RIZRL £9 ontap-san-economy FZ-1/\ @

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: password

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

store: san_economy store

region: us east 1

storage:
- labels:
app: oracledb
cost: '30'
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
- labels:
app: postgresdb
cost: '20'
zone: us_east 1b
defaults:
spaceAllocation: 'false'
encryption: 'true'
- labels:
app: mysqgldb
cost: '10'
zone: us_east lc
defaults:
spaceAllocation: 'true'
encryption: 'false'
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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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BEORSANZERITL. 1 DFERIFEBORSANEEBRIBZA N —CIVTRAE2ERTACHTEE
To T RIF. ZFEATZG0ldV T RZHRETET XY ontap-nas RS /N ZFEHT SBronzeZ 7 X

ontap-nas-economy 12,

FARTDKubernetes7—H—/ — RICEYIENFSY —ILZA VA R=ILLTELRELRHD FI, 22BL
TLIETW"'CBE5H BTV 55 .

SHE
BiGV.

Astra Trident (Cl&. ONTAP NIV R%ZEEETS 2 DDE—RHAHD X,

* credential based : HELIEREIEFD ONTAP 1—HODI—HRKRE/NXXT— R, RE. FRERIN-t
Fal)7TOJ14>0- ) zERATZI =2 #HEL XY adnin 721 vsadmin ONTAP D/N—2 3> &
DE#HBGERARICED BT,

* SFBAEAR—X : AstraTrident 3. NI IV RICA VA M—=ILENT-FERAE%#{EAL T ONTAP V5 X &
CBETZICHTETET, COBPE. NV IIVRERKICIE. Basebd TILYI—RINFISTATY
FEERBE. ¥—. BLUEEIN CASERRE () NEENTVBIHRELHD £,

BEONYIIVREBEHLT. LT vIIR—ADARCAEER—-ADAREYIDEZX SN TE
333_0 TCTC‘\L/\ _g‘:ﬂ/—r\)_l\énﬁwunIEjj_/i‘i']OT;LTTa_o EIJG)WL\HIEH_t‘utBD;éKé‘&_‘; /\‘/OI/
REEDSEEFEOHRZHIBRT IHENNHD £,

@ 7b?>>v)bt‘ﬁﬁﬂiwﬁ7ﬁ%*¢‘§ib;5ta‘é e Ny IITY ROERDEBL. B2
7AILCERORAAENEESNTVWBREVWS TS —HRRINET,

ILTUIvIIR—RADBAZBMCLET

Trident B ONTAP Nw U TV RE@ET BICIF. SYM ZNRE LEBBEFLIZIVS A4 EWNRE LI-EE
BDULTUVVILDMETY, BREDREDEFIEEINO—-IIZERATZI e =##HELEXT adnin £
721d vsadmine CHUSE D, SHD 1) —XD ONTAP £ OF#BEENRSHED ) 1) — XD Astra Trident TfEF
SNBHEEEAPI BRI NBEREMEDRHD T, HAXLDEF 2 ) T4 054 >0O—)LIE Astra Trident T
ERL L TERTE X 9h #HESIhEHA.

NYITITYREZEDONIRDELSICHRD T,
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YAML

version: 1

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

svm: svm nfs

username: vsadmin

password: password

JSON

"version": 1,

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

"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

NYIIVRERIFZ. LTI ¥9IIDTL—=—2TF AN TRESNDIE—DBFATHDZCISEFELTL
TV, NWIIVRAKMEREIND E. I—RE/INAT— KD Base64 TL>I—RTN. Kubernetes & —
Ly b LTEHEINE T, LTV VILDHBIRELRDIZ. NI IV ROEREEHRIEITTY, O
DB EIEEERT. Kubernetes/ A b L —CBEBENRITLET,
SEFBER—X OB EBEMICLET
FRFRIZEGFEONY I T RIFSIRAE#FERAL TONTAP NI IV REBETEET, NVvIITVRESE
ICIE3 DDINSA—FHRETT,

* clientCertificate : Base64 TIT>1—R3EN=U 541 7> MNEEBBED(E,

* clientPrivateKey : Base64 TI > d— R &Nfc. BEMIT SNI-MEBERODE,

* trustedCACertifate: {538 SN 7= CASEBEZ D Baseb4 T > 11— R, ST NT- CAZFERT 35513,
CDNTA—REIBETIHNELHD £9, FREINE CAHNMERATNTLAVGEIFERLTHEFVE
Ao

— MR T — T 7 O—IXRDOFIBTHEREINE T,

1. 9547 MERAEC F—ZEML £9. £MEHC. ONTAP 1—H & L TEREEY % & 5 IC Common
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Name (CN ; #@%) #%ELFT,

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. ST NI CASIFAE % ONTAP S RRZICEML T, COMEBRF. R +L—JEBENTTICITOT
WBAREMN B D £ T, EETES CANMERSTN TLAVWBEIFERLE T,

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

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

<cert-authority>

3. ONTAP VS RRICUVSAT Y FEFAZEF— B2V A M—=ILLET (FIE1) »

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

4. ONTAP X a7 Q74 >O—IITHR— TN TWVWBZ MR T D cert sR5EA R

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

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

S. £ I NI-FFEAE % FEHA L TERE%E T X FONTAP B2 LIF > & <vserver name> |3, BIELIFDIP 7 K
LZABEELVP SYM ZICEFTHEZ TLIET WV, LIFOY—ERXR)S—HICERESNTWVWS 2 HERT 20
EHQH D £9 default-data-managemento

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

6. Base64 TiIFAZE. ¥—. BLVEBEIN CARAZEAX I O—RT 3,
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base64 -w 0 k8senv.pem >> cert base64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca base6t4

I AIDFIETHEMEZERAL TNV I IV RZERLE T,

cat cert-backend-updated.json

{

"version": 1,

"storageDriverName": "ontap-nas",

"backendName": "NasBackend",

"managementLIF": "1.2.3.4",

"dataLIF": "1.2.3.8",

"svm": "vserver test",

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

}

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

trident

e —— e Bt it et e
+————— f—————— +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

o e Rt bt e
o F—————— +

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

o —— o et et et L e PP
- e +

ELAEEEH I BN JLT i vlzO0—T—23>r LT

BEONYy IV RZEHL T, JORAEAEZFERALED. L7 v z0—F7—>3> LD TEE
To CNIFEBEEDAETHHELEY, I—HRENRT—RZFERT 3NV IIY RIFEEBEZFERT S
KOICEFTETEIH, FAAZEZEATINYIIY REIA—HFRENRT—RICESVWTEHRTETET, C
NZz1T5I1CI3. BEOREAEZEIFRL T FTLVLWEREREAEZEMT 2HENHD £, XRIZ. BEF S
7=backend.json 7 7 1 JLICAEBRNT A —ZDEFENT-DDZFEAL TEITLEX T tridentetl update
backendo

146



cat cert-backend-updated.json

{

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

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

"storagePrefix": "myPrefix

}

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

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

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

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

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

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

NZAT—ROO—7T—2 3> ZRTIIRICIE. A L—UBEEDNRANIC ONTAP TI1—H
ORI~ REBH T EUBENBD ET. CORICNYIIY RT Y TF— MRS ET, I
() ®\Eon-F-oa ERATABIC. BROTRRELI—VICENT 5 LA TIET, £
D%, Ny oI RFEHRSNTHLVTRBMERING &S ICADET, COMHEICH
CHWEIHEIE. ONTAP 25 22 BHIBTE £ 7,

NYIIYRZEHLTH., TTICERINTWVAERY a—LADT7 7 REHHEINT . FDHBDOR) 21—
LEFICHODEELEFEA. NV IITY ROEFHMINLI-HE. Astra Trident B ONTAP NI TV R @
EL. UBEDRY) 2 —LNBENBTEZ % RLTVETD,

NFS T RR—rRUS—%EEBLET

Astra Trident I&. NFS TV XR—bhRUD—%FERALT. 7O 3 =Z>J 2R a—LANDT7 I %
HIEL£9,

Astra Trident |ICld. TV RAR— R S—%FERTIRICRD 2 DDA T3 hHDET,
* Astra Trident [&. TV XAR—brRUS—BEREHNICEETEET, COE—RTIX. FBERIERIP 7

RLX%ZRICIDR7OVIDIRERXNL—JBEBEDIEEL £9, Astra Trident |&. CDEHICT
FNB/—RIPEIVRR—bFRUS—ICEFNICEMLFEFT, F7/-ld. CIDRs hMEE TN TULVALIE

147



Bld. /—RETBRHEINEZ/O0-NILZAOA—TOAZFv AR IPAI I ZR—RUS—|BINE
nxd,

c ANL—=UBEEIZ. TVRAR—FRU—%ER LD, IL—=ILZFHTEMLEDTEFXT, HEBIC
AMOTYURAR— RS —Z%=IEELHRWVE, AstraTrident T 7 AL DT I RR— RS —%{FA
LEd,

TJZAR— bR —ZFICERE

CSI Trident @ 20.04 ') 1) —XTld. ONTAP NI IV RODIVRR— bR —%ENICEETEET,
CHNUCED. ARL—UBEEIE. ARNBIL—ILZFHTEERT D TIFHRL, T—H—/—RD IP TH
BENB3TRLAAR—ZAEBETETX T, TVZRAR— bR —DBEEBHIKBICEZILIN. TV XKR—F
RUS—ZZELTH, AML—TUSRRICHTEFHDREIFAREBICEDE T, THIC. CDAEZFER
TR ARNL=UUSREANDT VL AZIEE LIEERRNOIPERFOT—H—/—REFICHIBETE 57
H. THEHDWEEBHFREICED X,

() T RR—bRYS—DENNEIRIT CSI Trident TOAERTEET, 7T—H—/— KHNAT
MBENTWAWS EZERITSCHEETY,

l
2DODREA T a2 ERTIRENHDE T, NvITYRFERDHZRICILET,

version: 1

storageDriverName: ontap-nas
backendName: ontap nas auto export
managementLIF: 192.168.0.135

svm: svml

username: vsadmin

password: password
autoExportCIDRs:

- 192.168.0.0/24

autoExportPolicy: true

COMEERFRY 3581 SYMDIL— vy 3 i, /—RODCIDR7Ov U %5Ad

C) BIVAR—KRIL—=I (TITAILEDIVRR—rRUS—RY) #E5CEHEMNICERLIETIY
AR=FRVO—DHBZCEZHRITIVEDRHDFT, Ry Ty TIHHEET S, Astra
Trident EFHDARRA NS0 74 AEBICSF>TLEETLY,

CCTlE. LRDFIZFERLTIDEENED LS ICEMET M- DWTERAL £,
* autoExportPolicy BICRREIMNE T trues MUK, Astra Tridenth DTV XR—rRU S —%ERT
32Z¢%ZRLET svml SYUMT. ZFERL TIL—ILOBIMEHIRZMNIEL £ autoExportCIDRs 7 K
LX70Owv Y, Tz zIE. UUID 403b5326-842-40dB-96d0-d83fb3f4daec® /Ny VTV RTE
autoExportPolicy ZICEREL XY true EVWORBIDI YV AR— b RUS—%ZERLET trident-
403b5326-8482-40db-96d0-d83fb3f4daec IBEL F 9,

* autoExportCIDRs P RLXT7OVIDIAMDEENE T, CDT 1 —ILRIFEBARET. 774/ bk
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fElZ ['0.0.0.0/0" . ":/0" TY o, EESNTULARWEEIL. AstraTrident B, 7—H—/—RTi&RHEIN
eI RTOI/O—NIILICRO—FBESNEAZF vy A N7 RLAZEBMLEY,

COFITIE. ZFERALTWET 192.168.0.0/24 7 RLAZAR—=ZIPIEESTNTVWE T, D7 KL XEH
IC& £ 3 Kubernetes ./ — R @D IP H'. Astra Trident MER T A2 LU AAR— hRU S —IBMEND %
AL ET, Astra Tridentld. RITINTWVWB ./ —REZBFRITS L. /—RDIPPRLAZEEFL. TEEESIN
77 RLZRTOvICBELTFT VY LET autoExportCIDRs, IPZE 7 ILRY) VT F 3. Trident
PREHBELIEISATVRNIPOIIRR— MRS —=I)IL—=IL%ZERKL. FEL/—RZCIZ1 DDIL—ILH
RESINET,

FIHTEET autoExportPolicy HKUV autoExportCIDRs NI IV REERLIEHED/NYIIT VR
DHBEEHFNICEEINZNYII Y RICFTLWLWCIDRs ZEML7=D. BIF®D CIDRs ZHIBRL7=D TE X
9o CIDRs ZHIPRT BFId. BIFEOEGIIINABVWESICERL TSIV, EMCTEZIEHTEX
9 autoExportPolicy Z/N\wZ IV RIZEBML. FETHEMR LIV RR—MRU—IZRLET, Ch
ICITZERETDIDENHD X9 exportPolicy INY I T RIBRED/INT X—H,

Astra Tridenth' /N O T Y REERFTZISEFH LS. ZFERAL TNV I IV RZHEETE XY tridentetl
F IS B tridentbackend CRD -

./tridentctl get backends ontap nas auto export -n trident -o yaml

items:
- backendUUID: 403b5326-8482-40db-96d0-d83fb3f4daec
config:
aggregate: ""
autoExportCIDRs:

- 192.168.0.0/24

autoExportPolicy: true
backendName: ontap nas auto export
chapInitiatorSecret: ""

chapTargetInitiatorSecret:

chapTargetUsername:
chapUsername: ""
dataLIF: 192.168.0.135
debug: false
debugTraceFlags: null
defaults:
encryption: "false"
exportPolicy: <automatic>

fileSystemType: ext4

Kubernetes?7 5 XX IZ./ — R %ZBIL CTAstra Tridentd> bO—JICEER TR . BFEONYIIVROIY
AR—=FRVS—DEHFINET (ICEBESNLT RLRABEHICEENSHS) autoExportCIDRs /Ny ¥
ITVRDBE) #2UVvILET,

J—R%ZHIFRT B . AstraTrident I3FA >S4 VDIRTONYIIVREFTYvILT. FD/—RD7T
JEZIN—IZHRLET. BENRDONYIIVROIVRAR—FRUS—DE5IZD/—RIP ZHIBRY 3
C & T, AstraTrident|d. COIPHAISZIZADOHF LW/ —RICE->THBIEINZRVWHAED, RIERTY
hzEBIELED,
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Uiy I I RDBEIF. ZERALTNYIIVREZEHL XY tridentetl update backend
TiE. Astra Tridenth T XAR— R S—%BHFMICEELE T, ChICED. Ny IIVRDUUID OH
CICEWSEHIDFHLWI U RR—ERUS—DMER SN, Ny I IV RICFEETSZHR) a—LAld. FILE
BLIEIORAR— bR —%FEBLT. BUOYO>RLETD,

EBERINLIYZAE— MRUS—EEBLTAY ST RESIRT 5 L. BICERE
()  EIoxR—PRUS—PEIBRSNET, Ny oIV ROBERSNZ L, ZONYITYK
BE LWy 2T ke LTRDA. $LWIS K- RS — DS hE T,

SA4T/—=RDIP 7 RLADBEHINEEIE. / — R LD Astra Trident /Ry R=BEETINEHLHD
o Trident "EEBETBINYIIVRDIVRR—FRUS—E2B#HLT. COIPOEEEZRMEIEET,

ONTAP NASODEREA T 3> &fl

ONTAP NAS RS /\%Z{ER L T Astra Trident T > X b— L TER T3 HEx2 CHERLIEEIV, OIS
32T Ny ITY RBROFIE. Ny IIVREI ML —VISRIIRYE VI T2HEEF L AL
£9,

NYTIY RIERA T3>

NYIITVREBEA TS avICDVWTIE. ROKREBSBLTLIEEL,

INTAX—R rEH T7FIL b

version bl

storageDriverName ARL—= R4 ND%H] [ ONTAP-NAS | . T ONTAP-
NAS-TJ/X—1 . [ ONTAP-
NAS-flexgroup | « [ ONTAP-SAN
1« TONTAP-SAN-TO./ X— |

backendName DAZLBERIEFANL—=U Ny RSANEG+" "+ FT—4LIF

JITVER
managementLIF S5 AXBELIFX72IEISVME r10.0011 . T

BLIFDIP7RL R :—LL X [2001:1234:abcd::fefe] |
XMetroCluster X1 F 74 —/\—
#FIBIBIC1F. SYMEBELIFX15
ETI2HENHD ET, Fully
Qualified Domain Name (FQDN ;
TEEHR AT VE) ZIEETE
9, %{FEML TAstra Trident% -1
VAR—=JLLTHZE. IPV6T7 R L
AZFERTBLOICZRETEX
9 —-use-ipv6 7T, IPV6T R
L X|&. [28e8 . d9fb : a825 : b7bf
1 69a8 . d02f : 9e7b : 3555]%% &
DAN>TEET D2UNEHLHD
£9,
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NTA—=H

datalLlIF

autoExportPolicy

autoExportCIDRs

labels

clientCertificate

clientPrivateKey

trustedCACertificate

B T7#I b

ZJORIJILLIFDOIP7RLR, & IBESNETRLA. £I33EE

EETAEZMELET

I&. Astra Tridenth’'SVMH 55—
ZLIFZEEL£9. NFSYTU > b
SLIE (ZfEF 9 B Fully Qualified
Domain Name (FQDN ; S22 (&4
FXA %) #ELT. ZT>
FOE >DNS%E{ERL L TERDT
—ZLIFEICEfAZzo8Tc e
TEFEI, VHIRERICEETE
9, zBRBLTLEETV, =
A L TAstra Tridentz - > X b—JL
L73ZE. IPV67 KL XA &ERT
BEOICZRETETEXT --use
-ipve 759, IPv67 FL X

I%. [28e8 : d9fb : a825 : b7bf

1 69a8 : d02f : 9e7b : 3555]%4
DAN>TEET DIUNELHD
i_a-o

ITURR—bRU—OBEEER LWZ
CEHEAMCLET[T—U TV

lo ZERT

autoExportPolicy KU
autoExportCIDRs %Y 7w/

MDAstra Trident’a 5. T AR—

RS —%=BFNICEETEX

3-0

Kubernetes® ./ — FIPZWLDH'%5  [0.0.0.0/0] «
T1IR)TTBh %R

Y CIDRsD ') X ~

autoExportPolicy DEIIICHED

£, 2FRATS

autoExportPolicy &
autoExportCIDRs %Y c 7w/

DAstra Trident’2 5. T XR— bk
R)—%ZEEMNICEIETE X

-a-o

R a—LICERYZERED F1
JSONFER D ZRILDE Yy +

547 > NEBAZ D Base64 T M
> O— RE, SEFAER—IXDERE
ICERSNE T

5472 NpEHED Base64 T M
> O— R, SEFER—IXDERE
ICERENET

S¥EIN7- CASIFAE D Base64 T [}

>—FfE, E=. SREN-X
DFPEEICERTNE T

[::/0]

TN TUVARWSEIEISVMO S EE
datalLIF, IBE LRSS INB3T7RLR (FEHER)
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NTA—=H

username

password

svm

storagePrefix

limitAggregateUsage

limitVolumeSize

limitVolumeSize

lunsPerFlexvol

debugTraceFlags

152

GG

IS5 2% [ SVM ICIER T BT-0D
dA—H%%, LTI vILR—2X
DEREEICFERINE T

JS5RL [ SVYM ICERT B0
INAT—R, LTI v)LR—
ZADFREEICERASNE T

£ 9 % Storage Virtual Machine

SVM THLWARY a—L% FOE
Dz I TBRRICERTBZSL
T4y AZEBELET., HTER
ICEHTBLIETEXHEA

FRARNCDENEEEBRI T35
&k, 7O azZ>onkHmL
F*9, *Amazon FSX for ONTAP *
ICIERASINEEA

BRINT=ARY a—LYA XA
DEZBIZTVWBRIES. 7OEY
A=V EKRMLES,

BERENFAR) a—LHTAIHC
DEZBRTWREGE. 7OEY
IZVINKMLET, F

7=« qtreeB KULUNAICEIE T 3
R a—LDRARY A XHFHIRL
9 gtreesPerFlexvol 4 F¥
3 >%Z{ERT 3L, FlexVol 7D
DEAqtreefiE HAAIAATE
F9.

FlexVol 7-D D& A LUN ., B
hiEEEI£ 50 . 200 T

ESTINSa—Ta Y TRICER

3TNV IT TS5, Bl {"API"

: false. "method" : true}l3 M &
NEHA debugTraceFlags b
TN a—Ta07%FRTLTWV

T, RO T 4 > THRERE

BZEREET,

FT7#ILE

SVMOBEICEREINET
managementLIF ZIELXT

Trident

C(TITAIFTIFBEBRAINIEA
)

) (T7AILFTIRBERASINhEEA

) (T7AILFTIRBERAShEEA
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NTA—=H

nfsMountOptions

gtreesPerFlexvol

useREST

B T7#I b

NFSYO Y hATFoavzhrw 1)
TXY>7=1J) X ko Kuberneteszk
A 2a—LDIYIV AT 3
VIGBERIIRANL—U U5 XTEE
EENEFIHN. AL—UF R
TYI>Y AT arhiEESN
TULWAELWEE. Astra Tridentld X b+
L—SNwOIIYROEBRT 71
I TEEINTWVWEYIY AT
avEFERLEY, A L=
VSRR T 71ILICRT > b
FTarhEEINTLERWNEG
4. Astra Tridenti$BETIF 5N
KR 2 —LICRT Y N AT
SavERELEFEA

FlexVol 7= D&\ K qtree $, & 200
M7 EH L [50 . 300] T,

ONTAP RESTAPI Z{EHd 578 WLWLX
DT—VTYVINTA—R, *TUZ
AILFLEa—=*

useREST |&. T7ZAHITFLE2
— Y LTIREINTVET, TX
MMRIETIE. ABREDOT—70O
— RTIFHEINEEA. IIRE
9B true Astra Trident
|&. ONTAP REST APIZ{EARAL T
NYIIVREBELEYS, CO
KEREICIZoNTAP 9.11. 1LFEN
BETY, /. FAT SonTAP O
JA4>O—=IZIINDT7 Ut X1E
PRETYT “ontap 7SV ITr—>
3y ChiEEFIEEINCICEK
STHlEENET vsadnin LY
cluster-admin H—JL,
useREST |&. MetroCluster Ti&r
R—brINTULEHEAS

Aa—L07OESaZ>JHEONY I RERA T3>

NB5OA T arEFERALT. OF 74O a >0 %Gl TE X T defaults REDEI 3
Yo FHZDWTIE. UTOREFZBEBL T IV,

INTA—H

spaceAllocation

spaceReserve

Bk TIAI b

space-allocation for LUN @ <> 1ELWTTY

FzEELET

AR—ZANHFR—=3>F—FR AN
Fnone s () Ffig T

volume 1 (v ?)
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INTAX—&
snapshotPolicy

gosPolicy

adaptiveQosPolicy

snapshotReserve

splitOnClone

encryption

tieringPolicy

unixPermissions

snapshotDir

exportPolicy

securityStyle
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€A 9 % Snapshot K1) > —

B LT R a—LICEID Y TS
QoS KU —FI)L—T AL —
CT=NINYIITYRIEIC
QOSPolicy ¥7zI&
adaptiveQosPolicy D WL\ N h % 15
IRLET

TATT47T QS KU —T)L—
TIERRLTERY) a—LICEID Y
TEYo AML=2T=L I N
T R ZkIZ QOSPolicy £7:1&
adaptiveQosPolicy D WL\ T N h % 2
RLET, BEEICKETS
ONTAP - NAS Tl HR—hrEN %
Ao

FI7#ILE
Tl
M

M

AFw 7T gy b "0" BICFHEIN KR snapshotPolicy & T

=R 2 —LDEE

ERBRICyO— > FHNB X T
vhcLET

#HLULAKRY 2—LTNetApp
Volume Encryption (NVE) %#&%h
ICLES, 7AW KMITY
falseo CODA T a>%aFERAT
BICIE. VT XAXTNVEDSTIT
VADERESIN. BRICE - TL
BZREHRHD ET, NAEH /YD
IYRTEMCHE>TWVIIES
&, Astra Tridentc/OE> 3 =>
JEINTIARTOARY) a—L4
HDINAEICEMICAD £9, FFHfIC
DVWTIE. ATFZEZBRLTLLIEE
L, "Astra TridentE NVEH &
UNAEDOHEEZERM",

ML) 2RI 3EEILRY >

FLOWARY 2 —LOE—FR

ORTEBERTZHIELFT
.snapshot 74 L7 k1)

FRTBZIIRR— RIS —

FLOWRY 2—LDEFXa)Ta
oo NFSDHHR— k mixed H&
Yunix ¥ a2 )57 FXSMBIZ
EFHR—EFLEI mixed LV
ntfs ¥ al) TR

nonel « ENUUSNIE T) T,

(AIAY-¢

WL R

ONTAP 9.5 KD HH]D SVM-DR 1%
RO TXFvFoay b

NFSR 2 —LDFEIX 777
1« SMBRY 2—LDBEEFIFZE (
Za%aL)

(AIAY-¢

T7AILE

NFSDF 7 #JL MMETT unix
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Trident H' Astra T QoS R > —JIL—F%=FERT 3IZIE&. ONTAP 9.8 LIEHNNETY, HE

@ INBWVW QoS R P—JII—T%=FERALT. EAVATasFaTy bMERICKR) S —TI)L—
TEBATAICEHELET, HE QS RUI—FIL—FICLD, TRTOT—I0—RD
B RIL—Fy ML TLEREAEREINE T,

R)a—L7OES3aZ>F 08
FTIFIERERINTVWAEZEXRISRLED,

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'

MDi5E ontap-nas H& UV ontap-nas-flexgroups TridentHF7ICEHBEZFER L T, Flexvol DA
XMsnapshotReserveDEIFEPVCTIELLREINTWVWBR CEZHER T 3LDICB@D LT, 2I—HUH
PVC ZEKTB Y. Astra Trident (& FILLWEAEZEHRAL T SDZBLDAR—IZHFDOTD
FlexVol ZfELEX T, COFRICED. A—FIFEKRINT: pvc ADEZAAHORBIAR—IAZRE
L. BRINFCAR—RAEDBHDBVIAR—AZHEERTETE T, v21.07 LDFION—23> TR, 2—4
H pvc ZERTBE ( 5GiB HR¥) . snapshotReserve W 508 ICERESTNTUVBIHE. EFAAA
BETRANR—IE 2.5GiB DHICHED E T, CNid. A—HHRERLIEAR) 2 —LL2EEHWTHZHTT
‘snapshotReserve |CI&. FDENEZIBEL £, Trident 21.07Tld. A—HHERL=H DHE FIAAHA]
BERAR—XTHD. Astra Tridenth' & L £9 snapshotReserve Al a—LAL2EKICHTIEEE L TR
INET, ICIFBERAINEEA ontap-nas—economyo, C DEBEDTHEAICDWVWTIE. RDFIZHEL TL
720,

FARIIRODEEDTY,
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Total volume size = (PVC requested size) / (1 - (snapshotReserve

percentage) / 100)

snapshotReserve = 50% . PVC &R =5GiB D&, K a—LDEEY 1 XX 2/0.5=10GB THO. fF
FrgERHY 1 XL 5GB THH. TNHAPVC BRTEREINLT A XTY, o volume show RDFID LS
BRERIRTEINZE T,

Vserver Voelume

online AW 18GB
_pvc_eB372153_9ad9_474a_951a_88ael5elc@ba
online RW 1GB

2 entries were displayed.

YHIOA VYA R—=ILHSDBEED/N 7T RiE. AstraTrident D7 74 L — REFHZEHRD K SIZARY 2
—LZE7OEDaZ>ILFET. 7Y TIL—REICER LAY 2—LICDVWTIE. ZERRMEND LS
ICR) 2a—LOHY A XAZEETIMNENHBDF T, ILEXiF. BHEHITNTWVBZ2GBPVCHRLETY
snapshotReserve=50 A&, EFIAARRERIR—IADMGBDR) 2 —LHMEREINTWE LT 2k
ZIE. R a—LDHYA X% 3GBICEET R, 7SI Tr—2a3>VDEZFIAHBRERIR—IH 6GIB DR
J)a—LT3GBICKEDET,

il
=/)NRDFZER

RDBNE NFEAEDNTRA=E 2T T4 FDIFRICTEIEANLGHREZTLTVWET, Chid. NvIT
VR ZERIBIROBERFETT,

(D Fw k7w 7 ONTAP T Trident ZfEA L TW3IFEIE. IP 7 RLXTIZ% < LIF O DNS %
ZHEETDCEHRLET,

T74IN MDA TS 3>%FIZL £J <code>ontap-nas-economy</code>

version: 1

storageDriverName: ontap-nas—-economy
managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password
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FEEAEN— X DERE

hidF. NIV RORNEDRERF TS clientCertificate. clientPrivateKey B&U
‘trustedCACertificate (BEINICAZFEEL TWAHRIIA T aY) BICAHTNET
backend.json B WE. 774072 MERE. WER. [SFEINI-CASEFHZE Dbase64T > 11— 1B
ZENETNEIELE T,

version: 1

backendName: DefaultNASBackend
storageDriverName: ontap-nas

managementLIF: 10.0.0.1

datalLIF: 10.0.0.15

svm: nfs svm

clientCertificate: ZXROZXJwYXB...ICMgJd3BhcGVyc?2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz
storagePrefix: myPrefix
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BHEIT O XAR—bRU—

UTofIE. BRI I RAR—bR)S—2FALTIVRAR— R >—2BFMNICIER P K UOEE
I3 & SICAstra TridentiCiER 2 AEZ AL TVWET, Chid. THRERKRICHEBEL £9 ontap-nas-
economy H& U ontap-nas-flexgroup K T4 /\,

ONTAP -NAS RS/

version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
svm: svm nfs
labels:
k8scluster: test-cluster-east-1la
backend: testl-nasbackend
autoExportPolicy: true
autoExportCIDRs:
- 10.0.0.0/24
username: admin
password: password
nfsMountOptions: nfsvers=4

<code>ontap-nas-flexgroup</code> K 5 /\

version: 1

storageDriverName: ontap-nas-flexgroup

managementLIF: 10.0.0.1

dataLIF: 10.0.0.2

labels:
k8scluster: test-cluster-east-1b
backend: testl-ontap-cluster

svm: svm nfs

username: vsadmin

password: password
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IPV67 RL XEFEHRALTWS

CDHFE. ZRLTWE Y managementLIF IPv6 7 RL X ZERAL TL 3,

version: 1
storageDriverName: ontap-nas
backendName: nas ipv6 backend
managementLIF: "[5c5d:5edf:8f:7657:bef8:109b:1b41:d491]"
labels:
k8scluster: test-cluster-east-1la
backend: testl-ontap-ipv6
svm: nas_ipvé6 svm
username: vsadmin

password: password

ontap-nas-economy R Z-/\

version: 1

storageDriverName: ontap-nas—economy
managementLIF: 10.0.0.1

dataLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password

ontap-nas SMB7R ) 2 — L% Y 2 Amazon FSX for ONTAP HD RS 1 /\

version: 1

backendName: SMBBackend

storageDriverName: ontap-nas

managementLIF: example.mgmt.fqgdn.aws.com
nasType: smb

datalLIF: 10.0.0.15

svm: nfs svm

clientCertificate: ZXROZXJwYXB...ICMgJd3BhcGVyc2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3dulGNsYXNz
storagePrefix: myPrefix
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RET—ILZFERTZNvIITY RO

RONYIIVREERT7TILDFITIE. BEDITRTDRARL—=JF—ILICR L THEDT 7 4L RHERE
INTUWET spaceReserve R L1 DIHFEIE. spacehAllocation EMDFRD encryption BITINZE
To RET—IIE. A L= 3VTEELEFT,

Astra Tridentld. [Comments]7 « —JLRICTOES 3 Z2 I IRIVZREL T, DFlexVol ([COX > FHER
EINTWET ontap-nas £7zIEFlexGroup for ontap-nas-flexgroup. Astra Tridentid. 7OET 3=
VOBIRET—ILEICHZIRTDIRNILZZA ML —UR ) a—LAICOE—LE T, X FL—UFEEIR
RET—=ILCICIRILZEERZLIED, R)a—LEIRNILTTIL—FLLIEDTEET,

COBFTIE. —EBDR L= F—ILAMBICERE SN TWLWE T spaceReserve. spaceAllocation' &
& ‘encryptionBZEIEET R . —BDF—ILTIE. LEEOT 7+ MENX EEZTINE T,
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<code>ontap-nas</code> R Z - /\

version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
datalIF: 10.0.0.2
svm: svm nfs
username: admin
password: password
nfsMountOptions: nfsvers=4
defaults:
spaceReserve: none
encryption: 'false'
gosPolicy: standard
labels:
store: nas_ store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
app: msoffice
cost: '100'
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755'
adaptiveQosPolicy: adaptive-premium
- labels:
app: slack
cost: '75"
zone: us_east 1b
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0755'
- labels:
app: wordpress
cost: '50"
zone: us_east lc
defaults:
spaceReserve: none
encryption: 'true'

unixPermissions: '0775"
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labels:
app: mysqgldb

cost: '25"
zone: us_east 1d
defaults:
spaceReserve: volume
encryption: 'false'
unixPermissions: '0775'



<code>ontap-nas-flexgroup</code> K 5 /\

version: 1
storageDriverName: ontap-nas-flexgroup
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
svm: svm nfs
username: vsadmin
password: password
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: flexgroup store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '50000"'
zone: us_east la
defaults:

spaceReserve: volume

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: gold

creditpoints: '30000"
zone: us_east 1b
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: silver

creditpoints: '20000"'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

protection: bronze
creditpoints: '10000"
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zone: us_east 1d

defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"



<code>ontap-nas-economy</code> R Z - /\

version: 1
storageDriverName: ontap-nas-economy
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
svm: svm nfs
username: vsadmin
password: password
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_economy store
region: us east 1
storage:
- labels:
department: finance
creditpoints: '6000'
zone: us_east la
defaults:

spaceReserve: volume

encryption: 'true'
unixPermissions: '0755"
- labels:

department: legal

creditpoints: '5000'
zone: us_east 1b
defaults:

SpaceReserve . none

encryption: 'true'
unixPermissions: '0755"
- labels:

department: engineering

creditpoints: '3000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

department: humanresource
creditpoints: '2000'
zone: us_east 1d
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defaults:
spaceReserve: volume
encryption: 'false'
unixPermissions: '0775'

B3 dataLIF #IHARER

JHIRERICT —HALIFZEE I 3ICIE. ROIX Y FZRTLT BFSNT—ZLFZFHLWANY I Y
RIJSONT 71 JLICHEEL £7,

tridentctl update backend <backend-name> -f <path-to-backend-json-file-
with-updated-datalLIF>

() PVCHM DU EDR Y RICEHINTULIIHEIE. WHTBRIIRTORY REELELTHS.
LWTF—ALIFEE®ICT 3 -DICHFEREICEITHENRDD £3,

N\w P TV R% StorageClasses I(CYvEVILET

RDStorageClassE# . EFERDRET—ILZBRLTVWET, ZFEHAT S parameters.selector X b+
L=202RE R a—LDORIAMIERATEZRET—ILEHVHLE T, R a—LiZiE BIRLEER
B7—I)LATERINERDHD £,

* RPIDRA ML —T U TR (protection-gold) ZERALT. OD1FHD2EHDRE—ILICIvE>S
L 9 ontap-nas-flexgroup D/\V I LY RERAIDIRET—)L ontap-san Ny I IR I d—)L
RLARNILDFREZREL TVWEIH—DF—ILTT,

* 22 B DStorageClass (protection-not-gold) & DIFBEDIFBEDRET—ILICIvEYTENE
Y ontap-nas-flexgroup Ny I IV R, D2EBD3FEHDIRET—IL ontap-san NV I IV R .
EBUNDRELANILZREET ZH—DT—ILTT,

*EIDA ML =P T X (app-mysqgldb) & DAFBBDORET—ILICY vEY ST ENET ontap-nas D
Ny IITYRELVIBEDRET—)L ontap-san-economy /NI I R Imysqldb #1707 F)4r
—2aYADODR ML= T-IRERIRHBLTWE =)L, TNSEIFTY,

* BADA ML —Y U T X (protection-silver-creditpoints-20k) (& DIBFBDIRES—ILICT Y
E>JENEXT ontap-nas-flexgroup NI IV RED2HEBHDIRE F—JL ontap-san /Ny I IV
B d—ILRLARILOREZIRBL TVWBHE—DT—)LIE. 20000 OFIATIREER I LDy bRA 2 R T
ER

* EEDRAML—YU TR (creditpoints-5k) (& D2BEEHDRES—ILICY Y E>Y ST ENET ontap-
nas-economy DN\ I LY RELXVIBFEBDIRET—IL ontap-san /Ny I R 15000 RA > DF]
B aE—D 7= ILIZULTDEED TY,

Tridenth'. EDRET—IILZBRTZHZHIBL. AL —CBHZERICHLILSICLET,
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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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NetApp ONTAP X1/5®MD Amazon FSX

Amazon FSX for NetApp ONTAP T Astra Trident % &£ F8

"NetApp ONTAP XJi5®MD Amazon FSX" [, NetApp ONTAP AL—=—OARL—TFTa >
JORTLEREBE T3 T 7MY AT LOERHPRITEAREICT S, TILIR—TR
DAWSH—E X T, FSX for ONTAP Z{ERT 3 L. ﬁb\’lﬁht*u k77w T DOREEE.
NT#—I VR, BIEMEXZFALENS. AWSICT—XERINT BT-HDI > FIL
&, BIEM. EFaUTa. IR ZFATE XY, FSX for ONTAP [&. ONTAP 7 7
TIL AT LDKEBE Y BIBAPIZHR— M LTULWE T,

T7AINS AT LIE 2 TLZ XD ONTAP 75 A2 f=. Amazon FSX DS54 1))V —X T,
BSYMAIZIE. F7ANETANEET7AIINCRAT LIRS 27—V TFTHS 1 DU EDRY 2
— LR TEE T, Amazon FSX for NetApp ONTAP %9 % ¥. Data ONTAP |32 5 RAD EIERT
RIFAIINATLELTIRHEINE ST, FILLWI 7T X TLDEA 7L * NetApp ONTAP * T,

Amazon Elastic Kubernetes Service (EKS) TZE{TEMNTUL\3 Astra Trident £ Amazon FSX for NetApp
ONTAP ZfER 32 . ONTAP WU R—b+92370v IR a—LET 7AILKER) a—LzERICTO
ES3aZ>JTEXT,

Amazon FSx for NetApp ONTAPIE. X FL—CBEBDEIRICEER L "FabricPool"®£ 9, 7V X$BEICED
WTCT—RZREBICRMNTI X7,

* SMBR a—LA:
° SMBR a—LALld. ZEALTHR—FENET ontap-nas R4 /N—D&Ho

° Astra Tridentld. Windows./ — R TETENTWVWBRY RICYT Y FENT-SMBAR) 2 —LDH %
R—Fb
° Astra TridentidWindows ARM 7—F 72U F v EHAR— L TULWEH A,
s BEINY I T IHEMICHE > TWBAmazon FSX7 71 ILY XA F LTI NI=R Y 2 — LIETridentT
HIfg Tt A. PVC ZHIRT BICIE. PV & ONTAP 7R 2 — LD FSX #FFHTHIR T I3MELH D
x9, COME ZBE T 3ICIE. ROFIE

° ONTAP 7710l « X7 LB FSX Z1{ER T %35 E S 'Quick create ZFEAL ABAWVWTLLET WO A1
vIERT—2 70—Tld. BNV I 7Y THEMIED, AT RTO AT avigbb it
Ao

° Standard create # AT 2HSIE. HBEIN VI T v TEEMLTLLET WV, BNV IT v T%
ENCT B . Trident ISFENRERL TR a—LZEEICHIBRTE XY,
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https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
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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
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https://docs.netapp.com/us-en/ontap/fabricpool/index.html

v Backup and maintenance - optional

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

Enabled
© Disabled

RZ1N
KD RS A N%=ERL T, Astra Tridentz Amazon FSX for NetApp ONTAP & TEF X9,

* ontap-san : ZOEY 3 Z>J 3N3EPVIE. NetApp ONTAP R 2 —LBICIHE DAmazon FSXAIC
HBLUNTT,

* ontap-san-economy : JOEY 3 Z I EN3EPVIE. Amazon FSXd%7=D. NetApp ONTAP 7R1J 2
— LRI/ A RERLUNE Z 3 F DLUNT Y,

ontap-nas : 7AEY 3 =>4 INT=EPVIE. NetApp ONTAP 7R1J) 2 —LsDAmazon FSXEATY,

* ontap-nas-economy . JOEY 3 =20 3N3EPVIidqtree T. NetApp ONTAP 7R1J 2 —LdDAmazon
FSXZC CICRREA R Datreen’HB D £,

* ontap-nas-flexgroup : ZJOEY 3 Z > J ETNT=KPVIE. NetApp ONTAP FlexGroup 7R 2 — Ly
MAmazon FSX£E T,

RSAN—DOFHICDOWVWTIE. ZBBLTLEILV"ONTAP FZ 4 /1%

=HE
DGR

Astra Tridentld. 2B E— FZRMEL £ 9

* SFBAEANR—X : AstraTrident . SVMICA VA P—ILENTWBIRAEZFEAL T, FSX 771>
ATLDSVM EBELET,

CUOLTIUIVIAR—R I BFEHTEEY fsxadnin A—YHBEDO T 7 IO AT LFIFICEIDHTS
NE T vsadmin A—HFHSVMEBICEREL £,

Astra Tridentl& vsadmin SVMA—H XA L O—ILZFHDRIDHFID1—, NetApp

@ ONTAP ¥isdDAmazon FSXIZIE. HHEEH EINTUVLE T fsxadmin ONTAP ZRERIC A
9251 —% admin V5 AAX1—Y : ZFERATZ @< HREL X9 vsadmin RV b7
v IHRIBLET,

AEEAENR—XDAFELAER—RDFEZYIDEZZ1=HDIC. NV IIVRZEHTEERY, L. *7
l/T//‘\"}l/&: DEEEE%Aj] L&D d3E. /\‘JOI/ I‘O)ﬂzﬁztugiﬁxﬂzl/ij—o BU@EIL.\DIEH_ttu-tDDEK
BICiE. NI IV RBREDSBREOFRZHIBFRTIHBELRHD £,

L BMICT B HEDFMICOVWTIE. FHALTWA RZANRA TORIMZEBRL T EE L,

* "ONTAP NASEZ:E"
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* "ONTAP SANESEE"

M- ONTIE. CBESECELET

* "Amazon FSX for NetApp ONTAP O K 2 X > K"
* "Amazon FSX for NetApp ONTAP (CE8 9 5 J O 5EET9"

NetApp ONTAP [6i7Amazon FSXZHREL £ 9

Amazon Elastic Kubernetes Service (EKS) TZE{TEMNTUL\3Kubernetes?Z 5 XX

DN ONTAP LK > THR—bEINZ 7OV IESLV T 71 ILDKER) 2a— L%z FOE
O3 TEBLSIC. Amazon ONTAP 7 7 1)L X7 LA DAmazon FSX% Astra
TridentiC¥i& 95N TEE T,

EE% AT 2HIIC
ICH0Z T "Astra Trident D ZE{4"FSX for ONTAP ¥ Astra TridentZ 89 3ICld. KOHDOHWMNETT,

* BE'ZDAmazon EKSY S XX I3z ER T 3B EEE Kubernetes” 5 X X kubectl 1 VX b—JLiF

o

CODTRAREDT—H—/—Rh6 772X TEFS. NetApp ONTAP 7 71 )L XA F L L Storage Virtual
Machine (SVM) A®DEIFD Amazon FSX

s EfsINTWB T —H—/— R "NFSZ /=IZisScsI",

@ Amazon Linuxd & 'Ubuntu THER / — RO #EEFIE%R T L £ "Amazon Machine
Images DEE" (AMIS) EKS @ AMI Z1 FICISCTREARD £9,

SMBR 2 —LICET S ZFDMMOEHS

* Linuxd> rO—5/—R DL EH1DDWindowsT —H— ./ — K TWindows Server 2019%E17L T
L B Kubernetes? 5 X%, Astra Tridentid. Windows./ — R TE{TEINTWLWBRY RICYTI>V hEh
7=SMB7R!) 2 — LD HIHEHR— ~

* Active Directory® o L 7> > ¥ )Lz EL Astra TridentD > — 2 Ly DD R EBH1DHRETT, ¥—JL
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— RO TXFvFoay bDH]

FLOWRY2—LODE—F, *SMB T}
R 2—LIFZEICLTEETFET, *

FLOWAY2—LDEFaTa NFSOTT7#ILMIEITY unix
oo NFSDHR— bk mixed BK o SMBDT 7 # /L MMETE ntfso
Y unix ¥ a7+ HSMBIZ

EFHR—FLET mixed BLV

ntfs E¥a) 7T R

Z{FA L 9 nasType. node-stage-secret-name H$&L U ‘node-stage-secret-namespace ZfE
BLT. sMBR) 2a—L%IEEL. HEBEHRActive DirectoryZ LTI ¥ ILZIBETEXY, sMpRl) a

—LiE. ZFERALTHR—EINET “ontap-nas FZA4/\—Ddo

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: nas-smb-sc
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-nas"
trident.netapp.io/nasType: "smb"

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

csi.storage.k8s.io/node-stage-secret—-namespace:
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kubectl #EFRH L TNV I IV RZERLET

NI ITYRIE AstraTrident EX ML= X T LDEBREERLE T, Trident AA ML= XTLE
DEEFHE% Trident h'538R L. AstraTrident B R 2 —LETOES 3 =203 HEbEHLE

9o Astra Trident D1 VX =LA T LS. ROFIETNYv I TV REZERLE T, o
TridentBackendConfig Custom Resource Definition (CRD) %Y % & . Trident/\w oI R
#Kubernetes1 VX — 7 1 AW SBEHFEIERS IUVBETETFET, . ZFEHELTEITTETEY
kubectl £7zl&. KubernetesT4 A RJE2—>3 VERIFDCLIY —ILZERALE Y,

TridentBackendConfig

TridentBackendConfig (tbc. tbconfig. tbackendconfig) &, Astra Tridentz/\wv I I > R CTEIE
TE370Y IV RT. &Ri%E[IF7-CRDTY kubectlo Kubernetes®X kL —EEE(X. EFOIY
YRSAA—F 1 UT 4 EFEAETIC. Kubernetes CLIZERL TNV I Iy REEEER. BIETE3L
SICHD £ L7 (tridentetl) o

HYER L7- ¥ & TridentBackendConfig 7 7Y T FDHZEIFRDELSICHED FT,

* Ny I I RIE BELERICEDWVWT Astra Trident IC& > TEBINICER SN E T, Chid. WEPH
ICIFE LTRSENE T TridentBackend (tbe. tridentbackend) CRo

* s TridentBackendConfig IFIC—EIZ/N1 > REMNZE T TridentBackend Astra TridentiZ & > TIERL
INDTI,

% TridentBackendConfig Tld. 1 1DY v EV T ZHRFL XS TridentBackend, BIEIF/NY I I Y
FORET BT I —FICIRIE T 510> 2 —T 14 AT BEIW Trident ’EBEONY I TV RATS I b
ZRIHAETT,

TridentBackend CRSIXAstra TridentiC &k > TEEMICER S NE T, CNHSIE*EELAWL
(D T<rzV Ny TV REBHTSHA1. EEBLTEHLET
TridentBackendConfig FITTU b,

DEHICDODVWTIE. XDFHZEBSEL T E LV TridentBackendConfig CR ¢

apivVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

180



DF R THEHTITEY "Trident 1 VA —=F"BHNDA L =TIy b T 4—L 1 F—EXDHK
EflERTTALT R,

o spec NI TV REBDHRENTA—FZFEALET, COFAITIF. NvIIYRIFZEFERALET
ontap-san storage driver K U Tld. ICRITEBHENTX—2ZFHALET, FAITSZIXA ML= RZA41AD
BEA T a>O—EBICOWVWTIE. ZBRLTKIEETVW"AFL—U RIANDNY I T REEBR

o spec I3 UICIE. BEENET credentials KU deletionPolicy 74 —ILRiE. THIZICE
AENF LT TridentBackendConfig CR :

* credentials : CONTA—RIINBET4—ILET. ANL—=U O RFTLIY—ERCDERGEICERIN
B27L7 I vIILAEENTUVET, I—HDUWERL L 7= Kubernetes Secret ICERESNE T, LTV
vILETL—>TFANTESTZCIFTEARVES, T5—ICHDE T,

* deletionPolicy:C D71 —ILRIE. DNESKEBZDZEEZLET TridentBackendConfig HHEIBREN
FLTco D2 DDEDVWVTNOEIBETET XTI,

° delete:CDFER. MADHIBRESMNE T TridentBackendConfig CRE FNUCEEERIT SN/ Y
VIR, INHT T4 METT,

° retain:Bf TridentBackendConfig CRHAHIBRE . Nwv I IV REHRIFSISHESEFEL. TEE
TEFTJ tridentctlo HIFRRU S —ZICREL TWET retain MEIOU ) —2X (21.04& D #))
IO L—R L. ERCNIENY VIV RZFRIFT RN TEEXT, CD 71— )L RDEIE.
DHEINCEF TEET TridentBackendConfig BMERSINE T,

Ny OIITYRO&FNIE. ZFERAL TERESNZET spec.backendName, 1BE LABWVWEE. /\
@ v I ROABINEDOABICERESNF Y TridentBackendConfig 7P b
(metadata.name) » ZEAL TNV IITY REEBERINICHTET S C 2 HELET

spec.backendNameo

TERSNTc/NY I IR tridentetl B BEHEMITENTUVEEA
TridentBackendConfig Z# 7YV TV b COLIBNYIIY RDER|IE. TEIRTEFET

kubectl ZERL L £9 TridentBackendConfig CR, E—DF/RE/NTAXA—4 (RY) %IiEE
TALDICEFRTBIMNEDLNHD £ spec.backendName. spec.storagePrefix.
spec.storageDriverName A¥) o $LIERL7cTridenth'astrall BEIIC/NA VR
3N3 ‘TridentBackendConfig BRFDONY I IV REFHALET,

FIEDHE
EEALTHLVAY ITY REERLET kubect Tld. ROBIFERITI IBENHDET,

1. Z#1Ep L £ 9 "Kubernetes Secret"s —2Lw bICIE. ARNL—J TS RE [ H—EREBETR-HIC
Trident SR BRILTFOIVILDAEENTUVET,

2. ZEE L £9 TridentBackendConfig # 7YV b A ML —UUSRE [ H—EXDEFMEIEE
L. BIOFIBETER LI=>—2O Ly hZEBRLE Y,

NYIIYRZER LTS, ZHERALTEDRT—RAZHER TE XY kubectl get tbc <tbc-name>
-n <trident-namespace> BINDFFHBHREZINEL X7,
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FE1 : Kubernetes Secret #{Ef L £ 9

NYIIVRDTIECRILT YOV EEEY—ILy b EERLET. AML—SH—EX/ TSV T
F—LTCICEBBEBEOMETY, RIAZRLET.

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

ORI FBARL—2TS5 Y T+ —LD Secret ICEHZIMNERHD 71— ILRZFLHFET,

ARL=CF Sy b T4—LDY  WE Field BIZ DB

—JLy 71 —ILFE

Azure NetApp Files D& ClientID TIVr—=2 3 BENEDI S
147> K~ID

Cloud Volumes Service for GCP  private_key id T3 WEED ID, CVS BEEO—/L
ZRHDOGCPHY—ERT7HIUY D
APl ¥ —0D—3F

Cloud Volumes Service for GCP  private_key ZfEA L £ 7 MWEECVS BEEO—/LEFD

GCPH—EXT7AHTU Y LD API F
—

Element ( NetApp HCI/ SolidFire I> KRR+ > bk TFHFYEDO LT v I ZER
) 9% SolidFire 75 X4 M MVIP
ONTAP d1—H4 IS5 |SVM ICEHRT 300

dA—HY%, JLToovILR—X
DFREICERAINET

ONTAP INZAT—R IS5 AL | SVM ICIERT BT-0D
NZU Ko LTIy ILR—
DREFICFERINE T

ONTAP clientPrivateKey IS4 T FEED Basebd T
>1— I\ﬂEo nIEBHE/\ Z@ub\n
ICERAINET
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AbL=UTF 5y T x—LDY
—JLy T —ILFBE

ONTAP

ONTAP

ONTAP

ONTAP

chapUsername O Y > K

chaplnitiatorSecret

chapTargetUsername O Y > K

chapTargetinitiatorSecret

Field #1Z DR

1YY R1—%%, useCHAP
= true DIFEIFNB, DHE
ontap-san & ontap-san-
economy

CHAP A Z>IT—&>—7JL v
ko useCHAP = true DIBE a4
Bo DIHE ontap-san KXV
ontap—san—economy

H—7y b 1—H%, useCHAP =
true DIFEIIHE, DHE
ontap-san & ontap-san-
economy

CHAP R—%w kA ZoIT—R Y
—2 L w ko useCHAP = true M5
BlINB, DIFE ontap-san H
SV ontap-san—-economy

CDORTYTTIER SN —0 Ly hME. TBEINET spec.credentials D71 —JLR
TridentBackendConfig XD AT Y FTIERENIA TV bk

FlE2 : Z1ERY L £ 9 TridentBackendConfig CR

NT. ZERT 2% /N TET X L7 TridentBackendConfig CRe, CDHITIE. ZFERETZI/NYvIIVR
ontap-san R4 NIE. ZEAL TERINE T TridentBackendConfig A TFDA TS T k¢

kubectl -n trident create -f backend-tbc-ontap-san.yaml
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

FlE3 : DRAT—RA%ZHEFZL £J TridentBackendConfig CR

Z1ERL L £ L7 TridentBackendConfig CRTId. RT—RAZHRTET XTI, XOFlzsBL TS
LYo

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

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6£60-4d4a-8ef6-

bab2699%e6ab8 Bound Success

NYIITYRHPEBICERIN. ICN1 Y RENF LT TridentBackendConfig CRo
7I—XRITIFROVWTNDDEZIRETET XY,

* Bound: TridentBackendConfig CRIINY I IV RICEHE[ITONTED. EDONY I I Y RICIEHE
FNTWEXT configRef ZICKEL £ TridentBackendConfig CRMDuids

* Unbound:ZfEALTREINET ""s o TridentBackendConfig # 7T U FHNYIITY RIZNA
YREINTVWEEA. FILLIEREINIIARTDT 70 JL TridentBackendConfig CRSIET 7 #JL b
TIDITI—XIIHE>TVWET, Jz—INEEINT/E. BE Unbound ICRT CLIFTEEEA

* Deleting: TridentBackendConfig CR deletionPolicy DHEIBRNWRICEKRESNE LT 27U WD
L %9 TridentBackendConfig CRAHIFREI N, HIFRIREICEBITLE I,

c NI I RICKERY 2—LEKR (PVC) WEELABWVEGSIE. ZHIRLET
TridentBackendConfig € D#EER. Astra TridentiCk > TNV I TV REDHIBREINE T
TridentBackendConfig CRo

e NI IYRIZ1 DUE®D PVC A EET ZHEEIE. BIFRIREICAED T, o
TridentBackendConfig CRIFEDE. HIFR7z—XICHADFT, NwIIVRL
TridentBackendConfig & TR TDPVCHHIBRENI=H L ICDAHHIBRINE T,

* Lost:CBEEMITENTWA /NI IR TridentBackendConfig CRHAER - THIBRES Nfoh. EIC
HIBR S M7z TridentBackendConfig CRICIFHIBRESNIcNY VI Y RADBRBRAEHD £7, »
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TridentBackendConfig CRI&. ICEARAGCHIBRTE X9 deletionPolicy ffifE,

* Unknown : Astra Tridentld. ICBIEFITONTWVANY I IY ROREFXIIEEZRETIEEA
TridentBackendConfig CR, 7o Xl APIT—NHEEL TULAWEER. DIIEE L TULRWSER
£ T9Y tridentbackends.trident.netapp.io CRDAH D £t A, NICIE. I—HFDNADKRE
BHELHBDET,

COERPETIF. Ny I IV FHRERICEREINE T, B, W DD DRFZEMTUIETZ A TEEY
"Wy IV ROBEFHE/NY I I ROREIRR"

(#T7>ar) FIE4  FFRZREELET
Ny oIy RICET Z3EERERRT 31013 ROITY RERTLED,

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

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6£60-4d4a-8ef6-
bab2699e6ab8 Bound Success ontap-san delete

ITHIC. DYAMLJSONR > TZEIG 9D & HTEF XY TridentBackendConfigo

kubectl -n trident get tbc backend-tbc-ontap-san -o yaml
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
creationTimestamp: "2021-04-21T20:45:112Z"
finalizers:
- trident.netapp.io
generation: 1
name: backend-tbc-ontap-san
namespace: trident

resourceVersion: "947143"
uid: 35b9d777-109f-43d5-8077-c74a4559d09c
spec:

backendName: ontap-san-backend
credentials:
name: backend-tbc-ontap-san-secret
managementLIF: 10.0.0.1
datalLIF: 10.0.0.2
storageDriverName: ontap-san
svm: trident svm
version: 1
status:
backendInfo:
backendName: ontap-san-backend
backendUUID: 8d24fce7-6f60-4d4a-8ef6-bab2699e6ab8
deletionPolicy: delete
lastOperationStatus: Success
message: Backend 'ontap-san-backend' created
phase: Bound

backendInfo B'& FMN £ 9 backendName H KU backendUUID IZIHE L THERR S NNV I IV RD
TridentBackendConfig CRo o lastOperationStatus 74 —JLFII. OREBDRIEDAT—RX %R
L %79 TridentBackendConfig CR, A—H—MNrUATBZeHATEEYT BIZIE. I—F—DTHEL%Z
TELIBEERY) spec) ZFEHAT 3D AstraTridentiC& > ThRUH—ENF$ (Astra TridentD B2 Eh ks
R¥) o Success £7:zI& Failed DWEFNHTY, phase & BOBRDODIAT—RXAEZRLET
TridentBackendConfig CRENY I IV R, LEEDHITIE. phase fBIFNAYFENTVWET, TN

¥, ZEBKL £9 TridentBackendConfig CRIINY I TV RICEHEMITENTWVWETD,

HZETTEFET kubectl -n trident describe tbc <tbc-cr-name> TN MOY DFFMHl%ERT D
TC@@:V\/ I\“—C\\a—o

BEMITONTUVERIDETENTVWEINY I IV RIGEFHEIFHFTETEEA
@ TridentBackendConfig Z{FHE T34 T2 TV b tridentctl, YIDBEXICEET S FIE%R
B2 9 B tridentctl KU TridentBackendConfig. "CHELHZEEL T LYY,
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kubectl #EFRH L TNV I I REEBZETLET

ZERALTNYIIY REBLIBER®RITT B HEICDOVWTEHAL XY kubectlo

Ny IV RZHIBRLEY

ZHIPR 9 % TridentBackendConfig ZfER L T. Astra Tridentic/N\w I IV ROHIBFREFFZIERL
x93 (R—XRIETY) ‘deletionPolicy) o NVIIVRZHIRTDICIF. ZHERLET
deletionPolicy ISHIBRICERE SN TWVWE T, DHZHIFRL £9 TridentBackendConfig ZEBBRL TKL
72& 0L “deletionPolicy ldretainliCBRESINTWVWET, CHICED. Ny IV RBEREEFEL. 2FEH
LTEETESELSICHDET tridentetlo

ROAR Y RZERITLET,
kubectl delete tbc <tbc-name> -n trident

Astra Tridentld. HMER L TU\/=Kubernetes>>—72 L b %ZHIBR L £ A TridentBackendConfig
o Kubernetes 1—H(&. >—2IL v rDO =27y TZBHELET, O—JL v bZHIBRT 3 TIFER
PURETY, >—7LyvbE NwIIYVRTEAINTLWAWEFICOAHIBRLTIIETU,

BEONYIIVRERRLET
KDOAXY RZEEITLET,

kubectl get tbc -n trident

ZRITIBECHTEFEXT tridentctl get backend -n trident £7zld tridentctl get backend
-0 yaml -n trident FEIRIIRTONYIIVRDURAMZEIELEFYT, CDOU X MIIE. TERSIN
TENYIIVRHZFTENET tridentctlo

Ny IIYRZEHLET
Ny I Iy REEHITIERIIV DD HDXT,
CAML=PPRTFLDILTUIYILDEEINTWS, VLTIV ILEEHTRHBE. CTERAIN
%Kubernetes Secret TridentBackendConfig # 7 TV b2 EBH I IMNEHLH D £9, Astra Trident

M. BEINAERBHFOILTYOvILTNYIIY REEENICEFXOITY REETL T,
Kubernetes Secret # B L £3,

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

* INTX—%R (T3 ONTAP SVM D&FIHRY) ZBHII3BENHD £9. CDHFE.
TridentBackendConfig A7 ¥ kidKubernetesz L TEHEFEHTI X,

187



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

F7-ld. BEEFEOICEEZMA XY TridentBackendConfig CRICIFXRD AT R%EEITLE T,

kubectl edit tbc <tbc-name> -n trident

NYIIYROEFICKMLIESE. NI IV REREBEOBHDEREDTEFEZRDFT., 2FR1T9d&. OF
HERALTCER ZHETEF XY kubectl get tbc <tbc-name> -o yaml -n trident F7cl&
kubectl describe tbc <tbc-name> -n tridento

BT 7ML CTRBZREL TIEIEL/:S. update ANV RZBEITTEXT,

tridentctl Z{EEFAL TNV I IV REEZETLEXT

ZERALTNY I I REBUIBZRITIBHEICDVWTEHABLEY tridentetls

Ny T RZERLET
EERLIES "Ny O TY RER 7 71 L EEALT. ROV RERFLET,

tridentctl create backend -f <backend-file> -n trident

Ny TV ROERICKBLIESZSIF. Ny I IV FOREICAMNEENHD £T, ROAXV FZ2ERITTS
& O72RRLTERZRETEET,

tridentctl logs -n trident

W7 71 CRIBEEZERELTEBIELES. ZF1TT 37T TY create ANV REHS—ERITLET,

NYIITVREHIBRLET
Astra Trident 'S5 /N\Nw I T REHIRT 31215 XOFIEEZETLET,

1L Ny ITVRBEBELET,

tridentctl get backend -n trident

2. Ny OV R%EHIBRLE S,

tridentctl delete backend <backend-name> -n trident
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Astra Trident T. £F1EFEELTVWAZDONY I IV RDSR) a—LERFyToayv kx>

C) AEY3=>JLTWaHBEe. Ny IIYRZHIBFTS . HLWRYa—-L%ZzT7OEY 3=
DOTERLBDET, Ny IITYRIE THIBR] REDFX FICAD., Trident (FHIBRI NS £
TENSDHR) 2a—LERFTYyFoay b EBELEITET,

BEONYIIYRERRLET
Trident HAEBEE L TWANY I I RERFT 3ICIE. ROFIEERITLET,

s WEERETSICIE. ROOT Y RERITLED,
tridentctl get backend -n trident
C IRTDFMZHER T BICIE. OOV FZRITLET,

tridentctl get backend -o json -n trident

NYTTYREBEHRLEY
FLONY IV RERT 7 A LEER LS. ROIYY RERITLET,

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

NYITITYREOEFHRHPRBLIGE. Ny I IV FOREICHEDNHBD BENLEFHZRTLE L. RD
ARV FZXRTIBE. OV zRTLTRRZRETEX T,

tridentctl logs -n trident
BR7 7ML TEBZREL TELELLS. ZF1TISLITTY update ARV FZHS5—EXRTLE T,
NYIIYRZERITBZIRAMNL—CU0SRZHELET
LTFIE. [BZF TTEZISONFERDERDAHITY tridentctl NI IV RATS U bOHA, NI

ZEALET JqA—TA VT ZA VA —ILIBHERDHD XTI,

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

ZEALTERININY I I RIZHFZHE L F T TridentBackendConfigo
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NYIIYREEBA TS g UBZBHLET

Astra Trident TNy I IV REZBIEBITZSEXIEXTLHEZ CHERCIESIV. ZBALFLE
‘TridentBackendConfig BIRE IFIRTE. NV I IV RZE2DDAHETEETESLDICHE>TVET, i
. ROKSBEBAHD £,

s ZFEALTNYIIY REZ/ERRAIEE tridentctl TEIETEF XY TridentBackendConfig?

s ERALTNYIIY RZEMAIEE TridentBackendConfig ZEA L TEEL XY tridentctl?

EBIE tridentctl ZERALT/\N\Y Y I R% TridentBackendConfig

DI arTE. ZEEALTERLIENY I IV RZEIEB T3 OICBERFIBICOVWTEHRAL XY
tridentctl Z1ER L. Kubernetesf > X —7 1 AH' 5BEEREIT TridentBackendConfig A7 T ¥
o

hNiE. ROFD)AICEELET,
c BEONYIIYRICIEDH D £H A TridentBackendConfig ZER L TER SN/ TT
tridentctlo

s THERSNTZFHLWANY I IR tridentetl. DM TridentBackendConfig 772 ¥ MHETE
LF¥d,

EE55DEEH. Trident TRU 2—LEXT7Ta—U>TJ 0L, WEBEITO TWVWARNY I IV RIEEIEHSE
FELET, BEZICIIRD 2 DOFEREHLHD £7,
* DEAZEFITLET tridentetl ZHEAL TERSINIENYIIVRZEELEY,
s ZFEALTIER LN Y I I RE/NAL YR tridentetl HTL L) TridentBackendConfig # 7 T¥
o CHICED. NI IVRIEZFERALTEEINET kubectl TlEHD £FHA tridentctlo

ZEALT. BBIFONY I TV RZEELET kubectl ZEH T 2HENHD FT

‘TridentBackendConfig CHUIBEEDNY VIV RICNA VR LET, TOMEADOBMEZUTICRLE
ER

1. Kubernetes Secret #E L9, >—2 L v bhilld. ARL—S 95 RA I H—EREEETRHIC
Trident hSRBRI LTIV ILDAEENTWVWET,

2. #1E L £9 TridentBackendConfig A7 TV b A ML= 05 RE [ H—EXDEMEIETE
L. BIOFIETIER LT —2I Ly b Z2BRLET, A—DOHRE/NTX—F (RY) ZIBETSILDISF
BEI23MENHDFT spec.backendName. spec.storagePrefix. spec.storageDriverName"
RE) o “spec.backendName BIFFD/NY I TV ROLEICHRET D2BEHRHD X7,

FlIgo : \wIIVRZFELET
ZVER L £ 9 TridentBackendConfig BEFEDONY I I Y RICNA Y RTRHEIFE. NV I IV REREZE
BIZI3RELHDET, COBITIE. Ny I RHRD JSON EEZERAL THERINTVDI L LE T,

tridentctl get backend ontap-nas-backend -n trident
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NAME | STORAGE DRIVER |

| STATE | VOLUMES |

| ontap-nas-backend | ontap-nas | 52f2ebl0-edc6-4160-99fc-

96b3bebab5d7 | online | 25 |

ontap-nas-backend. json

"version": 1,

"storageDriverName": "ontap-nas",
"managementLIF": "10.10.10.1",
"dataLIF": "10.10.10.2",
"backendName": "ontap-nas-backend",
"svm": "trident svm",

"username": "cluster-admin",

"password": "admin-password",

"defaults": {
"spaceReserve": "none",
"encryption": "false"
by
"labels":{"store":"nas store"},
"region": "us east 1",
"storage": [
{
"labels":{"app":"msoffice", "cost":"1l
"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"

UUID

00"},

"},
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FIE1 : Kubernetes Secret Z{Ef, L ¢
KOBNCTRTESIC. NV IIVRDILTFOIvILEESLY—oLy FEERLET,

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

FlE2 : ZE L £ 9 TridentBackendConfig CR

RDFIETIE. ZER L £9 TridentBackendConfig BIFDICEHERIC/NA > KR ENBCR ontap-nas-
backend (CORIDELSID) o ROBHI®HILENTVWE I EZHEEBLET,

RNy I I Y REDEEINTUVET spec.backendNameo
CRENTX—ZITONYIIVREBLTY,

CRET—IL (FETZHSE) E TONY I IV REFELIEBFRTHEZIBELHD 7,
cULTYIvILIE. TL—2TFXMTIFAR <. Kubernetes Secret 7@ L TRt N 7,

ZDHEIFE. #EBL T EV TridentBackendConfig KD K SIZAD £,
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cat backend-tbc-ontap-nas.yaml
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-ontap-nas-backend
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: 10.10.10.1
datalLIF: 10.10.10.2
backendName: ontap-nas-backend
svm: trident svm
credentials:
name: mysecret
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ store
region: us east 1
storage:
- labels:
app: msoffice
cost: '100"
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755'
- labels:
app: mysqgldb
cost: '25"
zone: us_east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"

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

FlE3 : DRAT—RA%ZHBZL £9 TridentBackendConfig CR

DHLIZANILET TridentBackendConfig BMERINTVWBIHRENH D £9 Bounds F7o. BEFED/NY

JIVRERLENY I IV RABL UUID BARIBENTWVWBHRELRHD £,
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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 - +————— +

NT. Ny IIVRIEEFERALTELICEEINE T tbec-ontap-nas-backend
TridentBackendConfig Z 7T ko

‘EBIF TridentBackendConfig ZEAL T/NY IV R%Z tridentctl

‘tridentctl” ZHHALT. ZHEHAL TERSNINY I IV RERRCTEET
‘TridentBackendConfig e Ffow BIEEIF. ZHFERALTIDLSBNYIIY RERL2ICEIER
TBELHTEFEXT “tridentctl” HIBRLZX T "TridentBackendConfig®
Z L THEHDN®DREL “spec.deletionPolicy’ DICERESINEXT “retaino

FIEO - NI IVRERELET
fcezd. RONY I R ZFERL TEREINTIE LEX T 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== +

HADBIEFDZ EHHHD £F TridentBackendConfig IFIERICIERR SN, Ny I IV RICNA VRS
NTLWEIINYIIYROUUIDZRESEL T IV,

FlE1 : ESEL £ 9 deletionPolicy MICEREIMNE T retain
TlE. OfifEZRTHEL &S deletionPolicye CHUIICERET DIHENH D £9 retain, cfUCK

D, PEXRICEITINET TridentBackendConfig CRHOEIFREN. Nwv I I RE&RIFFISHEIFEL.
TEETEFXT tridentctls

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

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0ab5315ac5f82 Bound Success ontap-san delete

# Patch value of deletionPolicy to retain

kubectl patch tbc backend-tbc-ontap-san --type=merge -p
'{"spec":{"deletionPolicy":"retain"}}' -n trident
tridentbackendconfig.trident.netapp.io/backend-tbc-ontap-san patched

#Confirm the value of deletionPolicy
kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ac5£82 Bound Success ontap-san retain
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(D FNLUANDFZEIF. KROFIBISEXHRWVTLEE LV deletionPolicy BICREINET

retaine

FlB2 : ZHIPRL £ 9 TridentBackendConfig CR

=EDOFIBEIX. ZHIFRT S Z ¥ TY TridentBackendConfig CRo FEERM'TE T L7=5 deletionPolicy H'
ICRESNET retainz v o338, RDELSICHIBREINE T,

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

frossscsscssssassaa== frosssssassmssme=s
fess===s=s=sssesessososassssssssssssa=s fremm====== foms====== ¥

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fosssssssssss=a===== foss=============

et et fomm - fomm - +

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

Fom e Fomm e
St pemmm=m== i I

HHIFR I N7 F TridentBackendConfig Astra Tridentld. EEIC/Nv I T RBEZHIRTZ R
<O BIATDS I b 2HIBRLES,

AbL—=Y05X2EET S

AhL=CO0 S XOEM. ARL—=20 5 20HIBR. BEUBEORX ML= 5 XADORKICET 3 1EHRER
RLET,

AbL—=205R%5519 %
EBRBLTCESVW CE55%2 BTV AML—U 5L ZOREHAOHFBOVTIF. EBRL

TR,

AL=20 5 R%2ERT B,

AbL=03RT7AUDMERE NS, ROOIX Y RZRITLET,

kubectl create -f <storage-class-file>

<storage-class-file> & A ML= IS RADT7AINBICEZTHRI T,
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AML—=C U0 S A%HIBRT S
Kubernetes "5 X L —J 0 5 X %ZHIBRT 2ICIE. XROOAT Y REEITLET,

kubectl delete storageclass <storage-class>

<storage-class> &« AL =0 SATEZBRIZIMBENHD XY,

CDRAML—2O S RATIRER SN ETR Y 2 —LICIFEEIZ A AstraTrident ICK > T EFHSTEED
nx9J,

Astra Trident CIZZEE D EEI SN B £sType ZEM L £, iISCSINY I I RDFEIF. EH
(D TR EHEWRELE T parameters. fsType AL —U 05 R, BIFEORANL—C U5 %
HIBRL T. THBEMTIHVENDH D £ parameters. fsType IBE I N7

BEOANL—ISXERRLET
* B Kubernetes A AL —J 0S5 X%ERRTBICIE. ROOAT Y RZETLET,

kubectl get storageclass

* Kubernetes A AL —2 U S XDFMZERTI BICIE. ROIXY FZ2RITLET,

kubectl get storageclass <storage-class> -o json

* Astra Trident DEIEASNIEA ML —U 0 S5 XZRRTBICIF ROAT Y REZEITLET,
tridentctl get storageclass

* Astra Trident DREEIS NI L =P 0 S5 XOFMZRTT BICIE. ROAXY FZRITLET,

tridentctl get storageclass <storage-class> -0 json

TIHAINEDAML—=—DISX%ZHRET D

Kubernetes 1.6 Tld. T 7AIEDRA ML —J ISR %HRETDIEEENEBMINTWVWET, kiR 2 —LE
K (PVC) 12k a—LAEESNTVARWERIZ. KR 2a—L07OES 3 Z > JICERT SR
|‘|/—°/“75Z'C"§-o

cTI)T=a EHRELTTIAIMNDRAMNL—CO0SREEEHZLET

storageclass.kubernetes.io/is-default-class ZtruellBREL TR ML =05 ADERICE
MLET, ARRICIEC T, ENUADERT / T—> a3 DR VGG false CFEREINE T,
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*ROOAVYRFZFEALT BIFEOX ML=V ISR ETTAIL MDA L =205 RE L TRETEF
ER

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

*ERRIC. ROOAYYRZFALT. TIAILIMDRMNL—SOS5RT7 /77— a3V =HIBRTEET,

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

Fl-. TOF/T—2a>ohEEFNTWVS Trident T > XA =SSN\ RILICHBEIDBH D 7,

IZRRZIIE. BIC1DDT 7AW MR ML= 0S5 RETZREL TSIV, Kubernetes
() Tl BEEOICEMOR FL—UEERTAILETSETA FIALIORIL—UTS
ABE 27K BWIHFE ERERICBIEL T,

ARL=SO5RONY I IV RERELET

MUTFIE. BEZ& TTEBRISONFEROBERDHITY tridentctl Astra Trident/ A\ I TV RA T FOH
AN EFERALET jg2—Ta4 )T a0 RICAVAM=ILTIRELRDHZHBEDNHD £,

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

R a—LigEzER1TIT3
Trident 7R 2 — LE BB T 31-ODORZBAEE CRBNLET,

*"CSI RO EFERALET"
"Ry T ay bEBELET
"R a—LERELET"

B UETYR -V SN

CSl hROPZEALET

Astra Trident Tld. ZEHEL T. Kubernetes 7 5 XA XRNICH S / — RIZR ) 2 — L% FEIRAVICIER L THEES:
TEXET"CSI ROV CSI FRODKEEXFERATZ . BRIV TRIITE) TV —=VICEDW
T RV a—LADT7IER%E/—ROY Tty MIHIBETE XY, RE. 777 R 7ONTHIE.
Kubernetes BIEENY —R—AD ./ —RZEHRTEBRLSICHBE>TVET, /—FRiE. V=3 vtk
TERBZTRATE) TV —=VICBRBETRZ D, V=3 VICL>TERREBETREHTEFET, VILFY
— V7 —FFTOF¥yTO—J0—REDOR)a—LZOED 3 =0T 3 37HIC. Astra Trident (& CSI b
ROCZEFEALET,

198


https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html

CSI MROVHEEDBHBIC OV TIE, ZBRBLTKRE N CE55E CHALE L,

Kubernetes ICIE. 2 DOBEBDR) a—LNA VY RE—RKRHBHD FT,

* % fEF VolumeBindingMode ZICEREL £9 Immediate’ FAROAVEZRHIT D ERLCAR) 2a—L%EE
MTEEd, RUa—LNA>TaVJCE8MNTOES 3= >F 1% pvc BMERTND &S IALESIN
£9, CNHTTAILMTT “VolumeBindingMode 7o FAROZOFHEINZEBEBRLEWVWI S XXICH
BLTWET, KR 2a—LAld. BRARY RORT D a—LEHICKELE TICERINE T,

* %M VolumeBindingMode % ICERE L £ 9 "WaitForFirstConsumer PVCDK#EHIAR 1) 2 — LDVER &
NAYT 4215 PVCEFERTZRY RBERT P a—ILENTERTNZ EFTRIESNE T, TNtk
D, FMROSOEBEHICKHLIEAT D 2a—IILOFZRIET LSICR) a—LDMERINE T,

(D o WaitForFirstConsumer N1 VT4 YFE—RTIE. FRODISRNILIIHREDHD FH A
ChiE CSI FARODHRE C ISEBRICERATET XY,

BEZHD
CSI bRODZFERAT BICIE. ROBLDHBUETY,

* #3R{79 DKubernetesy 5 X4 "tHiK— k TS Kubernetes/\— 3 "

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elleda2108024935ecfcb2912226cedeafd99df"”,
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99dt",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdo64"}

*UZZARAD/ —RICIE. FMRODERBITBTOHDINILHBUETT
(topology.kubernetes.io/region & U topology.kubernetes.io/zone) o CDIANJL*
I&. Astra Trident Z FARAPWBE LTA VA M=ILTBHIC. VTAZRAD /) — RICFETIHNEDLDH
DFEd,
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FiE 1

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

{.metadata.labels}]{"\n"}{end}' | grep --color "topology.kubernetes.io"
[nodel,
{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/o0os":"1linux", "kube

rnetes.io/arch":"amd64", "kubernetes.io/hostname":"nodel", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/master":"", "topology. kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-a"}]

[node?2,

{"beta.kubernetes.io/arch":"amdo64", "beta.kubernetes.io/os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node2", "kubernetes.io/
os":"linux", "node-

role.kubernetes.io/worker":"", "topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone" :"us-eastl-b"}]

[node3,

{"beta.kubernetes.io/arch":"amdo64", "beta.kubernetes.io/os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node3", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/worker":"","topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-c"}]

D hARODHENY I Y REVERT S

AstraTrident A L= NY I ITY R, PRASE) T4V —=VICEDVWTRY a—LZBERNICTOEY
AZ VI TBESICEKRETEE T, FENVIIVRIFA TSI TIEETEFEXT supportedTopologies

R—bTB3RENDHZY —VBLUVRFEDI R ZRT IOV I AL—CIZABEDESBNYITY

RzEATIHE. R)a—Lld R—FENTWVWEN -3 V=V TRTZPa—ILENTWVWBET S
T=2arhoBREINIBEICOAMEREINET T,

NYITITYREEDHIZRICELET,
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YAML

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl

managementLIF: 192.168.27.5

svm: iscsi svm

username: admin

password: password

supportedTopologies:

- topology.kubernetes.io/region: us-eastl
topology.kubernetes.io/zone: us-eastl-a

- topology.kubernetes.io/region: us-eastl
topology.kubernetes.io/zone: us-eastl-Db

JSON

{

"version": 1,

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

"svm": "iscsi svm",

"username": "admin",

"password": "password",
"supportedTopologies™: [
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-a"},
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-b"}

]
}

supportedTopologies &« NV I IV RZED) = 3> —>DO) A MNEiRET 371
@ DICFERINET, CchbD)—T 3>y —2ld. StorageClass TIEETI ZHBMD ) X

FeRLET, NYIIVRTREINZU—2a>ey—200 72y b 280

StorageClasses MIHE. Astra Trident BN\ I TV RICARY 2 —LZERLF T,

HEHZCTF XY supportedTopologies AL ==L CIERRT D CEeHTET XTI, XOFIZEEL
TLEEL,
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version:
storageDriverName:
backendName:
managementLIF:

1

ontap
nas-backend
172.16.23

svm: nfs svm

username:

admin

password: password

supportedTopologies:

topology. kubernetes.io

topology. kubernetes.io
topology.kubernetes.io

topology. kubernetes.io

storage:
- labels:

CDHITIE. ZFEELTWVWET region BLU zone FRNIIIEA ML= F=ILDBAAERLE T,
topology.kubernetes.io/region & U topology.kubernetes.io/zone XA ML —F—LDER

workload: production
region: Iowa-DC
Iowa-DC-A
supportedTopologies:

zone:

- topology.kubernetes.
topology.kubernetes.
labels:
workload: dev
region: Iowa-DC
Iowa-DC-B
supportedTopologies:

zone:

- topology.kubernetes
topology.kubernetes.

GFREEEL X9,

-nas
-us-centrall
8.5

/region: us-centrall

/zone: us-centrall-a
/region: us-centrall
/zone: us-centrall-b

io/region: us-centrall

io/zone: us-centrall-a

.1o0/region: us-centrall

io/zone: us-centrall-b

FIEg2 : FAROCERHBITBZIANL—CIUSXEZEERTD

S RZRD/ — RICIRHETNS MAROSSRILICEDVWT, MROJERZ S H S &L 5 I StorageClasses
ZEETTET, CHIZKD. FERRESNT PVC BERDZEHLRDZ AL —CF =)L BELU Trident IZ& -
TFOEY 3z enfch) a—LZFERATES / — RO T2y bHVRED XY,

ROBZBRL TS L,
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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: ext4

L+E2dDStorageClassFEF&E T+ volumeBindingMode MICEREINE T WaitForFirstConsumero
StorageClass TEXRIN/ PVC &, Ry RTERINZ I TUEINEEA. LU
allowedTopologies TRV -2 =3 ZRMELET, o netapp-san-us-eastl
StorageClasshICPVCZ{ER L £ 9 san-backend-us-eastl E CEELINYII VR,

27w 73 PVC Z{ER L TERYTS
StorageClass Z{ER L TNV I TV RICYwvEY T T3, PVCZIERTE L DICHBD F LT

5% B8 spec &L ©

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

CORZTTRALZERALTPVC ZELT D L. RDKSBHERICED X,

)
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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

Trident TR 2—LZERL TPVCICNT Y RTBICIE. Ry RRO PVC #ERALET, XOFESEBL
TLTIEEL,
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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

Z MpodSpecic & D, Kubernetesid. IC$H3 ./ —RICPODERXT P a—ILd35ELSICEREINET us-
eastl U= a3 %FERL. ICHBIEERED/ —RHS5FERL £F9 us-eastl-a £7ld us-eastl-b VY —
2o

RO EBRLTLEE L,
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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

Ny UL RZzE#H L TEM supportedTopologies

BEONYIIVRZBHLT. DU FEEMTSZENTEFXT supportedTopologies ZFEAL XY
tridentctl backend update. CHUI. TTICTAEDIZIEINTWVWBRRD a—LICITHELT. U
D PVC ICOAERINE T,

M -SWNTIE. CBE5E BRI
C"AVTFFDIY —RAEEE"

v —RELOR
C"TIAZTA T T4 T "

* "EREE L UE"

AFTwToay b EBELET

KA 2—L (PVS) DKubernetesih ') 2 —/LSnapshot (7K' 2 —/LSnapshot) % {E
B LT, Astra Trident’R!) 2 —LDRA Y bV RALIE—ERIFTCEET, .
BEZD 7R 1) 12— LSnapshoth* 5. clone EWSERIOF LWARY 2 —LEEHRT 3 C
EHTEFEZXI, A a—LSnapshotid. THR—FEINZET ontap-nas. ontap-
nas-flexgroup. ontap-san. ontap-san-economy. solidfire-san. gcp-
cvs BELTV “azure-netapp-files FZ-1/\,

EE%RAY 380IC
NER >y Foay b bO—FCHRARL)Y —REE (CRD) "URETY, Kubernetest—47 X kL
—>3>Y—JL (5] : Kubeadm. GKE. OpenShift) D1&E|%B->TWET,

KubernetesT4 A R Ea2a—>3 VIl RFy o3y b2 FO—FECRDAEENTUVAWVGEIE. &8
BLTLEETWVWARY 2—LSnapshotI> FO—Z %28 AT 3,

GKERIBTAHYTIYVRAR)a—LRF v T ay b 2ERT 568 XF+vyFoaybd

(D) > rO-SEERLBVTRE V. GKETIR. NEDEERROZFyFoay ba> bO—
SEFALET,
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FlE1 : #{EB L £9 volumeSnapshotClass

ROBE. R 2—LSnapshoty 5 XA EER L £,

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 Astra TridentdCSIK S 1 /N\N%ZHR1 > FLEXJ, deletionPolicy l&. TY Delete £7lE
Retaino ICEXET DL Retain ZFEHETRE. A ML—0 S XXOBB R Z2YIESnapshoth. DIFE
THHRIEFESINET "VolumeSnapshot 7T ¥ hHHEIBRES T

FHRIC DWW TIZE. link : /trident-reference/objects.htmi#Kubernetes -volumesnapshotclass-objects % &8 L T
<72& V) [VolumeSnapshotClass]o

Flg2 :BIFDOPVC DRy Foay bERLET
RIC. BIFEOPVCOR v T3y bztElkd 30lzmLE T,

cat snap.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: pvcl-snap
spec:
volumeSnapshotClassName: csi-snapclass
source:

persistentVolumeClaimName: pvcl

CDFITIE. CWSHBIDPVCICH L TR Fy o3y FAMERR SN E T pvel SnapshotDHEIIKICERTE &
NE T pvecl-snapo

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

kubectl get volumesnapshots

NAME AGE
pvcl-snap 50s

CNTHERR I N E L7 volumeSnapshot 7Y b K1) 2—LSnapshotidPVCIZEITEHE D (CEEE
[FF5NTWVWET VvolumeSnapshotContent EED X+ v gy haRIAF T I M,
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Z A TE XY volumeSnapshotContent DA T T ¥ b pvcl-snap R 2 —LSnapshot, R 21—
LSnapshotDFF iz E&ZL £,

kubectl describe volumesnapshots pvcl-snap
Name : pvcl-snap
Namespace: default

Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-525400£3£660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29Z
Ready To Use: true
Restore Size: 3Gi

o Snapshot Content Name _ DSnapshot% gt 9 % VolumeSnapshotContent4 7t FZ4FEL £
o o Ready To Use /NTX—HR(E, SnapshotZz AL THLUVWPVCEERTEZ e ERLET,

FIE 3 : 7R 2—L Snapshot h*5 PVC Z1ER L £
JRIC. SnapshotZ{E L TPVCEER S 3B RLE T,
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cat pvc-from-snap.yaml
apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: pvc-from-snap
spec:

accessModes:

- ReadWriteOnce
storageClassName: golden
resources:

requests:

storage: 3Gi
dataSource:

name: pvcl-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

dataSource IZ. EWSHFIDAR) 12— LSnapshotz#H L TPVCZER T AMENH S & ZmLFxT
pvcl-snap 7—HXDY—R¥E L To COIOAXY Y RZRITT S L. Astra Trident H* Snapshot H*5 PVC = 1E
RT3 EDICHETRLET. ERNINI-PVC IE. Ry FICEHKL T, 1D PVC LERICERATE XY,

Z2Fyv T ay bHEERITSNTVWSKEERY 2 —LZHIBRYT 5 & ®IiGd 3 Trident R 1)
() 2—L7 THIRRREE) ICEHSNET, Astra Trident KU 2— LEHIRY BICid. KU 1— L
@ Snapshot ZHIFR T 2HEHHD X7,
R a—LSnapshotd> FO—S%EATS

KubermnetesT ¢ A R Ea2a— 3 IR Fy gy OV FO—FECRDAZENTULERWSEIZ. XD
KSICEATEEXT,

FE
1. 7R1) 2 — LD Snapshot{ERL
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cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

2 BROR—LAR=RICIRFTy Ty O brO—S%FEKLET. UTO YAMLYZ7 T X b EiRE
LCHREBMEZELEX T,

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

BEE >0

* "/R1) 22— L\ Snapshot"

* "/R1) 2 —LSnapshoty 5 X"
R)a—LZzZzREALET

Astra Trident IC& D« Kubernetes 1—HIFERRICARY) 2 —LZILETETFT, T Tl iSCSIAKU a—
LENFS K a2— LDIRICHELREICOVWTEHAL TS,

iSCSIR)a—LZEBELET
CSI 7OEY 3> %#{EAL T, iSCSI Persistent Volume (PV) %#ILEETEF X7,

@ iISCSIZAR) 2 —L¥hsRIE. THR—FIMNET ontap-san. ontap-san-economys
solidfire-san R Z4/\&ICIEKubernetes 1.16AENNKRET T,

i
iISCSI PV DILFRICIE. XROFIEHMNEENE T,
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* StorageClassE&EZREL TEZHREL £J allowvolumeExpansion 74 —JLRHOSICBEILET

trueo

*PVCEZEZXREL T2 EHLEJ spec.resources.requests.storage FITCICHRBE R T4 X%
KRR BICIE. TTDH A XEDBKRELLTIHNENRHD T,

cHAXEZETBICIE. PVERY RICIESGTINELNHD £, iSCSIPVOH 1 IZEICIF. KD 2
D2DIFI)ALRHD F9,
° PV ARy RICESHRINTULWBIES. AstraTrident 3R L= NI ITY RORY 2 — L%xLER
L TNARXEBIXX vy L. 770N RATLOYA X =ZZEELE T,

o KBGO PV DHAXZZTBELLS>ETBE. AstraTrident BARL—I NI TV ROR) 2— L4
ZIARLET, PVCHRY RICNTI VY RENB L. Trdent 3T N1 XEBXFXvy> L. 7711
AT LDY A AZZELET, BFRRENERICET IS . Kubernetes (& PVC 1 X EFHL £
XS

RDOBNE. iSCSIPVS DEHEAZRLTVET,

FlE1 AR 2a—LOWEREYR—FTEELSICA ML= SR ERETD

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

BEOARL—JUZADFEIE. BEL TZEMLET allowvolumeExpansion /NT X—4&

FIE 2 : ¥ERL L 7= StorageClass %{£FA L T PVC Z{ER L £ ¢

cat pvc-ontapsan.yaml
kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: san-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: ontap-san
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Astra Trident A%, K&RIRY) 2—L (PV) ZERL. COxKEEMNARY 2—LER (PVC) ICEEMITE
S

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

Flg3 : PVC =T 2Ry RZERLET

CDFITIE. ZFEATEIRY RAMERINET san-pveo

kubectl get pod
NAME READY STATUS RESTARTS AGE

ubuntu-pod 1/1 Running 0 65s

kubectl describe pvc san-pvc

Name: san—-pvc

Namespace: default

StorageClass: ontap-san

Status: Bound

Volume: pvc-8a814d62-bd58-4253-b0d1-82£2885db671
Labels: <none>

Annotations: pv.kubernetes.io/bind-completed: yes

pv.kubernetes.io/bound-by-controller: yes
volume.beta.kubernetes.io/storage-provisioner:

csi.trident.netapp.io

Finalizers: [kubernetes.io/pvc—protection]
Capacity: 1Gi

Access Modes: RWO

VolumeMode: Filesystem

Mounted By: ubuntu-pod

ATy T4 . PVZERRELET

1GID52GICTER S NIEPVO Y A XZZEET B ICIE. PVCOERZREL TZEHLEY

spec.resources.requests.storage 2GiN,
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kubectl edit pvc san-pvc

# Please edit the object below. Lines beginning with a '#' will be
ignored,

# and an empty file will abort the edit. If an error occurs while saving
this file will be

# reopened with the relevant failures.

#

apiVersion: vl

kind: PersistentVolumeClaim

metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"

volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: "2019-10-10T17:32:292"
finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671

spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 2Gi

FlES : HRZIRLET B

PVC. PV. AstraTrident O7R) 2 —LDHY A X%=HRT ST, ILEHNELLEELTLERIHESHE
MAETETET,
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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

NFS R a—L%=ZIELET

Astra Tridentld. TOEC 3 =>4 L7NFS PVSDAR) 2 —LHREHR— M LTWE T ontap-nas.
ontap-nas-economy. ontap-nas-flexgroup. gcp-cvs B “azure-netapp-files /NPT
N

FIE1 : R a—LDIRETR—FITBELIICAML—CUSRZRET D

NFSPVDOH A X%ZZEET3ICIF. BEEIFET. 2REL TR 2a—LZIEKRTIFZELSICA L=
AT D2RENHD £J allowvolumeExpansion 74 —JLRDSICEEIL X T 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

COFTLIaVEEEETICA ML =P S R2fliAHDHZEIR. Z2ERLTEIFEOX L -0 5 X 2R
£9371TTY kubectl edit storageclass A a—LAZILETETERLIICTSH,
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FIlE 2 : ERL L 7= StorageClass % {fFH L T PVC Z{ER L £9

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

Astra Trident A%, C® PVC (X LT 20MiB O NFS PV Z{EF T 2 HENH D X7,

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 20Mi
RWO ontapnas 9s

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08f3d561-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2méd2s

27y 3 I PVERBELEY
L <{ERL7c20MIBOPVD Y+ XZ1GBICEE § 3 ICIF. €DOPVCZMREL TZRELET

spec.resources.requests.storage 1 GBICRET D%5E .
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kubectl edit pvc ontapnas20mb

# Please edit the object below. Lines beginning with a '#' will be
ignored,

# and an empty file will abort the edit. If an error occurs while saving
this file will be

# reopened with the relevant failures.

#

apiVersion: vl

kind: PersistentVolumeClaim

metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"

volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: 2018-08-21T18:26:447%
finalizers:
- kubernetes.io/pvc-protection
name: ontapnas20mb
namespace: default
resourceVersion: "1958015"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab

spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 1Gi

FlE 4 : YiRZIRET B

PVC. PV. AstraTrident O7R) 2 —LDHY A X%=HET BT, YA XZEHNELLERELTULEIHYE
SHZERIETETET,
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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 +

RUa—LZA2R—F

ZEALT. BEORX L —URY a—L%Kubernetes PVE L TA Y R— R TEF X T tridentcetl

importe

RY 2= LA VR— b EYR—FTB RSN

ROKIE. R a—LDAVR—bZYR—rTBRIANE ENSDOT Y FIL—RPEAShTIEU ) —
AZRLTVWET,

FZAN 1) =2,
ontap-nas 19.04
ontap-nas-flexgroup 19.04
solidfire-san 19.04
azure-netapp-files 19.04
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FZAN 1) =X,
gcp-cvs 19.04

ontap-san 19.04

R)a—L%EAVR—+d3EH
Trident IR 2a—L%x A VR— b3 —XT =XV DD HD T,

TV r—=2a3 o T HLEBEO T2ty fOBEFIA
CITIXIINTIVT—2avAOT—2Ey bOOO—-2%FEHAT S
s EEHRE L1z Kubernetes 75 XX DHBIBE
CTAFRRVANVEIT IV r—23>7—2%#%179 5

AVR=MIEDESICHREL FI D%

Persistent Volume Claim (PVC ; kiR 2a—LERK) 770IIiE. R a—LAYR—+rJOEXT
PVC ZER T 2 7=DICFERAINE T, DA< H. RDOBUSTRT &L SIS, PVC 7 71 JLICIE name «
namespace . accessModes . # & U storageClassName 7« —/LRAEZENTVIHRERH D 95,

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

o tridentctl 547> M. BEORXNL—UR)a—LEAVR—bT2HICFERINE
9, Trident{d. R 2a—LDART—REFRFL. PVCE PV EIER TR T, R)a—L%ExAVR—k
LEd,

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

ARL=UR)a—L%EAYVR—FTBICIE. R a—LHEENTUL S Astra Trident /N w7 T KD&HE]
& A= EDAR) 2—L%E—EICHERT 5%8] (ONTAP FlexVol . Element Volume . CVS 7R1) 2 —
LINZARE) ZIBELEFT, ARL—URU a—AlE 5iAHED /EFAAFT I XZHFAL. IBESNT
Astra Trident N\ TV RS T IECATEZHRENHBD XTI, o -f string5 | BUIIHBET. YAMLE 7
[FJSONPVCT 7 A IIADINZEIBELE T,

Astra Trident B’ V7 R— bRD) 2 —LEBRZZET 2. BBFEOR) a—LY A IHRESTN. PVC TEHRE
INFET, ARL=URSANICEDTRY a—LHRA Y R— T3 L. PVIE ClaimRef Z{EH L T PVC
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ICEERSNE T, BRAR) D —IE. ROICICICICRESNTWET retain PVICH D £, Kubernetes H'
PVC PV EZIEEICNAVRTBE. BRRARIS—DIA ML= XOBRAR) O —IC&HOETEH
TNET, AML—2 O S ROBRIRARY) S —HDI5HE ‘delete’ ICT 3 . PVAHIBRENZ X ML —U R
a—LHHIBREINE T,

EERALTHRY 2a—LHA VR—FENBIBE -—no-manage 5|8 & LT, Tridentid# 7z o D517
HAU)LICB L TPVCEZIFPVICXT T 2 BMDIREZRITL FH Ao TridentiEDPVARY FEPVCARY
TEET B/ -—no-manage 77U ko PVZHIBRLTHRX ML —=UHR) a—AIFHIBREINEEA. R
a—L0oO—2HA AZEREDMOUIBHERINE T, COFATF>avid. AvTFHEEn=T—
20— R Kubernetes =AY 5H. Kubernetes UN TR L =R a—LDSA 71 VIIN%ZEEIET
B5aICENTY,

PVC EPVICT/T—2aryhEmengZkd, cO7/T—>avid RUa—LHRAVR—rENiZ
E. BXUPVC L PYVHEBEINTVWE 2RI —EDOBRMZRLET, COT7/T—Yav3EERX
TeIFRIBR L BWVWT 7280,

Trident 19.07 LAFETIE. PVS ORI 7 71 IILEIEL. R a—LEAVR—FD—ERELTIYTIVMLE
o UFID/N—2 3 D Astra Trident ZfERB L TWE 1 VAR— FDIFE. T—XNRICAEBIFEFEELRVE
D, R a—LEITYRTEZHNESHD R a—LA VYV R—FTRIECNEFEFA ANL—=J0 S5 IDIE
LLABRWEERYE., R a—LDAYR— N TIZADNRELEBEIE. PVOBIARI S —%ZICEETSC
ETUANITEET retain® 2 ') w2 LTPVCEPVZHIER L. volume importAY > RZBRITLE T,

ontap-nas & U ontap-nas-flexgroup 1 V7R—k

EER L TYERR L 7=&7R 1) 2 — L ontap-nas driverldONTAP & 5 X & _E®DFlexVol T9, %fEMA L TFlexVol
A YR—bE9d3 ontap-nas RIANBEILKISICEELE T, ONTAP U 5 XX IZ9 TICTFET SFlexVol
. ELTAYR—FTEZXT ontap-nas PVC, [E#RIC. FlexGroup R a—LlFE LTA Y R—bTEF
9 ontap-nas-flexgroup PVC

Trident "1 >7/R— k9% ONTAP DX A FIE RW THAIURENHD £J, DP X1 DR 2
@ — L& SnapMirror 7 A7 4 %—>3 >R a—LTY, Trident (R a—LZ%ZAVR—rTF
30lc. S T—BRZTHERITIVELRHD XY,

@ o ontap-nas RS /\Tqtreex 1 VY R—rBLVEEBTEFLR L, o ontap-nas KU
ontap-nas-flexgroup RZA/NTHR) 2a—LBDEEIFATNTLEHE A,

frezidE. CWSERIORY 2—L%EA2R—bLZET managed volume EWVWSHZBID/NY I IV KT
‘ontap_nas Tld. ROOY Y REFEHRALES,
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tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

i e ks fememe===s R 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-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cba6f6ad-b052-423b-80d4-8fb491ald4a22 | online | true |

fomssssess s s s s o s e o s sss s osss fremmmemm=s frememesmeeeeaaa=
fem======== e Bt fmm====== fememe==== 4

EWSEBIDRY) 2a—L%ZA > R—bFLZFXY unmanaged volume (L ontap nas backend) Z{FERAL X
9o TridentiFEEL B A, ROIAYY RZFERALET,

tridentctl import volume nas blog unmanaged volume -f <path-to-pvc-file>
--no-manage

o fomm - fom -
fomm o fomm - fomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fomm - fom e
fomm e e fomm fomm +
| pve-df07d542-afbc-11e9-8d9£-5254004dfdb7 | 1.0 GiB | standard

file | c5a6f6a4-b052-423b-80d4-8fb491ald4a22 | online | false |
o fo—m fom -
fomm - o fomm - tomm - +

#{ERAY 333 E --no-manage Tridentld. R 2 —LDEZFEZELT=D. R)a—LHRIT> EhizH
ESHEKREELTED TR IEHD EFHA R a—LDBFHTIYTY RINTULARWGE. RJa—LTY
R— FLEBIZRBL £,

UnixPermissions A XX LDR) 2 —L%EAVR—bTREVWSBEEFEONTMMEIESNEL
7=o PVC E&E F71E/VN v U T REERIC unixPermissions Z15E L. HEICIS L T Astra
Trident ICAR) 2 —L%EZAVR—bFFBLSICIBTRTEET,

ontap-san 1 Y7Rh—k

Astra Trident I&. 1 D® LUN Z&¢ ONTAP SAN FlexVol 1 V7 R— 9232 HTEET, ChlFRL
TY ontap-san FZ4/\s FlexVol HDZEPVCHE L ULUNICFlexVol ZER L £9, ZFERTETET
tridentctl import MIDHZHEEMKICATY RZRITLET,

* DEHIZEOHET ontap-san /NI I VR
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c A VR— NI BHNEHLDH S FlexVol DE&FIZIEEL X T, D FlexVol ICIE. 1 VKR— FHRER LUN A
1 DLHAEENTUVAEWVNI EISFELTLIETL,

c X EDBICEARATINENDHZPVCEEDNAEZIBELEYT -t 757,

*PVC ZBIET 3N, BENRMNMITEZIDZEIRLET, 7724/ LTIE. Trident IC&k T PVC " EIE
TN, NvIIYRODFlexVol £ LUN O&RINEEINE T, BENRADAR) 2 —LE LTA VR—
g BIClE. ZEL XY --no-manage 7357,

BIEWRND%E A VR— T 3BE ontap-san ") 2—L4  FlexVol ROLUNDZHIDNZ A o
(@ TLBCrERBLET luno X BHOT =S I—2EETigouplc Yy EY T IATL
%, Trident MEIEWRD A > R— MW L TEBNICWUEL FT,

JRIZ. Astra Trident B FlexVol -1 >7R— b L. PVC EZICEHEIT F 9, Astra Tridentid. FlexVol D% a1
BHICEBEL F T pve-<uuid> L UFlexVol HDLUNZ D SICT #—< v FLE T 1unoo

BHEDT 07 1 TREHPRNK 3= LB A VR~ hTHC L ERBLET, TH71TIC
© ERINTLBRY2—LES VR FTEBAE BNICRUa—LESO—Z2TLTH
54 K- bERFLET.

l

1 >R—bkLZXT ontap-san-managed ICd% dFlexVol ontap san default NV I IV RTZEITLZF
9 tridentctl import ¥ RDFELR :

tridentctl import volume ontapsan san default ontap-san-managed -f pvc-
basic-import.yaml -n trident -d

et fommmmaaa fommmmm s
fressmmsmmms fremsmsssesses s e s n e s e e e e e Tt e I
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

frosssssmse s m oo e s e o s e e s e R e e
fe========= fEmsmesessesossssssssssssssessososs==== e frE=mmeme== iF
| pvc-dbeedf54-4e40-4454-92fd-d00£fc228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |

i e ks fmmm====== R e
e o fomm - fomm - +

ONTAP R a—LDXRA TH RW TH3Z &H Astra Trident T V7 R— b ENBZIHRELHD
() #¥. DP 21 FOK Y 1~ LiE SnapMirror F 27 R—2 3 VKU 2—LTF, KJa—L
% Astra Trident IC1 > R— b3 3HIIC. S5 —BBRZEHERITIVNELAHD FT,

element 1 VR—k
Trident Z{#EHA L T. NetApp Element ¥V 7 k7 = 77 / NetApp HCI 7R 21— Li% Kubernetes 7 5 X 221 >~

R—bhTEFET, BEIZIHLC T, Astra Trident/N\w I T RO%&RIL. KU a2a—LEPVCT 71 IILO—ED%HI
DI LTIEELE T tridentctl import ARV RERITLET
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tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d

fos=ssss=s=ssscsessssssssosossssssss==ssa=s femem==== R e
e e e e e e e e e e fro— e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e fom -
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
fossssssssss s e se s s oses oo sssssss s s R e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Element RS A /N\TIZR) 2a—LBDEEHLN Y R—rINFT, R a—LAHNEELTLS

@ 28, Trident DR a—LAYVR— OV RTIIS—%RLET, EEFEE LT, K2
—L%ZEoO—=VFJ L. —BOR)a—LBFIRELE T, XIZ. 7O0—VAR)a—LEAY
RK—rLET,

gcp-cvs 1 VR—k

GCP O NetApp Cloud Volumes Service B SE S NTch) 2 — L%z A VR— T 321, %
AICIEABRLSARY 2a—LNATR) 2a—LEHELE T,

ZAVR—bMLET gep-cvs NI IV RDAR) 2a—LOAHFIETY gepevs YEppr ZIEE L £ “adroit-
jolly-swift Tld. ROOX > RZFEHALE Y,

tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

Fommmmcmcosososssrs e e e e Ee T e E eSS eSS Fommmmmms Fommmmcmcmsmsmss
Pommmmmmm== e cemes e s s s s s s s s ssss Pommmmm== o= +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesessse s s s s e e e i Fommmmmmememem=
Fommmmmomo= B e e e Fommmmmoe e +

| pvc-ad6ccab7-44aa-4433-94bl-e47£c8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
e R it Frommmmom= Fommmmmcemoomo=s
Pommmmmmm== ettt P o= +

R a—LNRIE. OHEDRY) 2a—LDIITRAR—ENADEDTY, fcezld, TIX
@ R—FNZIDDBERE T 10.0.0.1: /adroit-jolly-swifts AR a—LD/NAIXTT
adroit-jolly-swifte
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azure-netapp-files f Y7R— bk
#AVR—ELET azure-netapp-files NI IV RDAR) 2a—LDEFIETY
azurenetappfiles 40517 ZI8EL £ ‘importvol1’ ZERAL T, XOIOX Y FEETLET,

tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

ARGttt Fosmsmsmss Focosmsmsosssoss
Pommmmmmm== Fommmmmeees e mem s s Fommmmm== Fommmmmm== +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

P msmssesese s s s s e e P o=
Fommmmmmmoe B e e Fommmmmoe Fommmmomos +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

Fommmmmmemoreorrrrrrrr e Ee e e Fommmmomos Fommmmememesemos
Fommmmmmmme ettt Fommmmm=e Fommmmmme= +

@ ANF R 2—LDHR) a—LNRE. 1 DHBEDIY T ENRZHDET, LEXIF XV
ENZDDIGERETY 10.0.0.2: /importvoll, R 2—LD/NAIETT importvolls

2—LAR—ZABTNFSRY) a—LxHEELET

TridentZFHET 2. T5AT)R—LAR—RIZAR) a—LEERL. 1DULDEH

VAN) = LAR—IATHETEFX T,

DIERE

Astra TridentVolumeReference CRZ{EHE T % &. 1D EDKubernetes % — /s X R — X il TReadWriteMany
(RWX) NFSRU a—L%ZEFXaT7ICHEETEE T, ZDKubermnetesR+1 T« THERE ICIE. KD K SHX

Dy bHHDFET,

XAV T ERRITBEHIC. BHROLANILDT 7€ AFHHARIEETS
* IARTDTrident NFS7R ) 22— L K51 /N TENME
* tridentct > Z DD IER AT T 1 T DKubernetestBEICKTEL T A

CDEIF. 2DDKubernetes r— L ZAR—IABTONFSHRY) 2 —LOEEFZRLTVWET,
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prmay @)
namespace

o -
=1 :
pv 1
]

________________________

namespace

TVol €—p» TVol

1
1
]
1
1
secondary |
1
1
1
1
1

=
3
2

.......................

TridentVolumeReference

primary/pvci

\‘ " 5\ -’J
----------------- - Storage B e
Volume

T4V I ARA— K~

NFSRY 2 —LHEBIFVWK DD DFIETHRETET X I,

o R)a—LEHETZLSICY —APVCERELET
V—=RZARZ—=LAR—ZADFEEIEZ. V—APVCOTF—RICT IR TR3EREZHELET,

9 FRATFAFZ—2a YR —LAR—XICCRZER T 21ERZMELET

PS5 AFAEBEN., TRT 4 F—> 32— LAR—IADFABEEICTridentVolumeReference CR%= {Ef 3 2 1&
[REAELX T,

FRATF A %— 3 Y R— L AR— R |ZTridentVolumeReferencez Ef L £ ¢
BAEBAIZEEDOFREEIZ. EETPVCE BB Y 3 7= TridentVolumeReference CRZ1ERL L £ 9

ot

SESB AN ZEEIC FMUPVCZER L &9
EEBRIZEEOMBEE IF. EETPVCHSDT—4Y — X%z AT 5 TIPVCZER L T,

i

ey
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V=R —=LAR—RAETRATAX—= I VR LAR—REZHBELET

X2V ToZHERTDEHIC. F—LAR—ABHETIF. V—XRX—LIAR—IADAEE. V7 XAFERE
E. BLUVBEXR—LAR—ADOFABEEICEDZIASKRL—2a3 e 7o a>yhHRETY, 1—HO—ILIF&
FIETHEEL XTI,

FlE

1.V —XEZRERBORESE | PVCEERLET (pvcl) #Y—XAR—LAR—XIZEBML. TAT1X%—>
AVR—LAR—REDHEEMERZ[MNE L £9 (namespace2)x AL £9 shareToNamespace 7./ T
—>3r

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl
namespace: namespacel
annotations:

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Astra Tridenth’PVE /N I T2 RONFSR b L —U R 2 — L= VER

cAVIRXEYIDUR bERL T, ERORAZEBICPVCZHBETEE I, A :
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespaced,

() - EEALT IARTOF—LIR—IICHETEET = fi:

trident.netapp.io/shareToNamespace: *

cPVCZEH L TZEDZZENTEFEY shareToNamespace 77/ T— 3 VIEL\D
THERTEET,

2. * S RREEBE *HRXRZLO—)L tkubeconfigZER L T. TAT 4 %—> 3 Y R—LAR—IADFAE
#|ZTridentVolumeReference CRZ{ERL T D1ERZ[5 L £ T,

B TFRTFA X =2 I VR—LAR—ZAFABE (V- RR—LAR—ZAEBRIBZTAT A X—> 35—
L ZR— R |ZTridentVolumeReference CREER L £ pvclo
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apiVersion: trident.netapp.io/vl
kind: TridentVolumeReference
metadata:

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. SEELFZEROMESE | PVCEERLET (pve2) ZTRATA R —2 3 VR —LAR—RICEBHRALET
(namespace2)Z AL ¥ shareFromPvC X{ETTPVCZIEE T 2 7F R,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

(D) sEEPVCOT 1 Xid. BRIETPVCDY A XU T THHUENH D £ 7,

&R

Astra Tridenth'Z 5t H#EYD shareFromPVC T AT 4 *—>3a>YPVCICT7 /57— 3> xR EL. V—APV%E
BBITZANL—UY —XEFHLEBRVWMMIOR) 2a—LE LTTF AT R2—>3 PVEER L. YV —XPV
ARL=2D)Y—X=HBLET, BHEPVCEPVIE. BEESDODNAVYREINTWVWEELSICREZET,

HERY 21— L=xHIR
BEORZ—LIAR—IATHEINTWVWSARY 2—LIIHIBRTE X9, Tridenth'. V—XR—LIAR—IDR)

A—LANDT7I7EX%ZHIBRL. R a—LEZHETEHIMDR—LAR—ZANDT7 I X %=HIF LET, R
—LEBBITEIIRTDOR—LAR—IDEIFRIND &, Astra Tridentic &k > TR a—LDHIBRSNE T,

A tridentctl get MUDKRJa—L%ZBETS

ZERAY B[tridentctl A—T o VT ZEHTRE. 2T TEXT get AV REMFEHL TTMMIOARY
a—LEEREBLET, EFEMICOVLTIE. U2 /trident-referenceltridentctl.htmlZ S L TL 723 L)
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[tridentctl ARV REA T a V]

Usage:
tridentctl get [option]

739
* -h, --help:ARUa—LDOAN)LT,
* -—parentOfSubordinate string: I Z MIDY—RR)a—LIZHIRELFzT,
* —-subordinateOf string:Z TV %K) a—LDOTFAICHEL XY,

HllER

* Astra TridentTlE. TAT A X—2 3 VR —LAR—IADPHEFRY 2 —LICETAFNZIOEHS I EIE
TEFEtFA HAERV 2 —LDT—2DEEZTE[LETZICIE. 77OV IRED IO EFERT
BPRENHD £,

* ZHIBRL TH. EETPVCADT I RAEZEWMDET I TEXEA shareToNamespace 7l
shareFromNamespace FMR £ 7=IFZHIPR L £9 TridentVolumeReference CRo 77T XZHIDETY
ICIE. TPVCZHEIRRY 2HEHNDHD X9,

* Snapshot. 70— XV F—JVJIEFMIDR) 2a—LTIFEITTETEFE A

HEEBLTLIETL,

F—LAR—=ZABDOR) 2a—LT7 7L ZADFMICOVTIE. XROEBERZBSEBL TV,
CICTIOERLEFT "XR—LAR—IABTOR) a—LOHE | F—LAR—IABDOR) 2a—LT7 It %
Hul 925, E81% THelloy EAALET"

cDTEECELIETVW "Ry R TV TTVY,

Astra Trident = E5¢8

Astra Trident |&. Astra Trident O/N7 #—<Y >V XA ZERT B -HICFERTE 3 —ED Prometheus 18121 >
RARAY REBHLED,

Astra Trident DR T 2EEXFERT D . RO EHFREICAED X7,
* Astra Trident DB M C BREZX RIFNIBHMINL - AEE. BEEEDICNYIIV REBETESHY
SHEFARZZENTEET,

c NYIITY ROERRRDOBEREZFANT,. NV IIVRTFOES I Z oI INTWVWARRY 12— LD
MEINTWEANR—IALREEREALET,

*MERRBNY IV RICTOEY 3 Z VIR a—LDEDRY v EY T2 LF T,

* NTA—TVREEYT B, Astra Trident XN I TV REBELTUIEEZRITTRIDICENLS SLVDOE
RO BHZFARNBZENTEFET,
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BERHD
* Astra Trident B'f > X k—JL & 7= Kubernetes 7 5 XA X

* Prometheus 1 > XX >R, Childa THBBEDHS "7 FH STz Prometheus IREE" £ 713,
Prometheus Z ¥ LTERITIBeHTEEXT ""A 707 TV —23>00%

FIE1 : Prometheus ¥—4 v FEE&KRT D

Prometheus #—#%"w b E&H L TIEIEEZINE L. Astra Trident " EIET B3NV I IV R, BT BRI 12—
LBREDERTIIFITZIHNENHD T, TN "7 04" Prometheus & Grafana % Astra Trident & & H I
AL TEEZRETRHEICOVWTHAL XY, 7O Tld. Kubernetes 7 S XAXTHARL—ZE LT
Prometheus #3179 3 HE L. Astra Trident D X k1) w2 #EW8 9 % ServiceMonitor Z{ER 3 3 AiEICD
WTEHBAL TWE 7,

F|iE 2 : Prometheus ServiceMonitor Z{Ef L £ 9

TridentDIEEZFIFHT 31213, = EEMH T B Prometheus ServiceMonitorZ {Ef T A HENH D £ 3 trident-
csi H—EZXE LV W XY metrics R— b & ServiceMonitor DY > FI)LIZRD LS ICHED £9,

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

Z MServiceMonitorE&Eld. 'SR NIX M) wIEZEBLET trident-csi —EX &l ZHITIEL
F9 metrics U—EXDIVRIRA Y b ZDFER. Prometheus | Astra Trident DIEIZEHIBEE T S L ST
BRESINE LT

Astra Tridenth' 5 E#EES T E 2381ZICINX T, kubeletidZ < DIEIZEE NB L TWE T kubelet volume *
MEDIIZET Y KR > b EER L12381Z. Kubelet Tld. HEHRINTWVBZHR) 2 —LAICET 31ER. LU
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Ry Re, ehDIREY 2 2DOMORTBUEZHERTEE T, 2BRLTKRLTVW'TEL5Z BTV,

27w 73 . PrompQL Z{EH L T Trident I512ZR=27 3
PrompQL (. BRI T —RXIERT— 2RI EERTBADISELTVWET,

KIC. PrompQL 7T —DW DhERLET,

Trident DEE 4B %= S

* Astra Trident 55 ® HTTP 2XX & DE&

(sum (trident rest ops seconds total count{status code=~"2.."} OR on()
vector (0)) / sum (trident rest ops seconds total count)) * 100

* Astra Trident "5 DX F—4 X 1— RIZ& D REST [5BDEE

(sum (trident rest ops seconds total count) by (status code) / scalar
(sum (trident rest ops seconds total count))) * 100

* Astra Trident |C & > TETINIALIBOFHEEERE (S U)

sum by (operation)
(trident operation duration milliseconds sum{success="true"}) / sum by

(operation)
(trident operation duration milliseconds_ count{success="true"})

Astra Trident DfFERKRICEAT 2188z AF
* EGREY 1 X

trident volume allocated bytes/trident volume count
CENYIIVRICE>TFOEY aZ v I SNt R a—LBE

sum (trident volume allocated bytes) by (backend uuid)
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kubelet volume stats used bytes / kubelet volume stats capacity bytes *
100

Astra Trident AutoSupport OFtH:8|7 — %

T 7 #J)L b TlE. Astra Trident (& Prometheus 1812 EA/N\v I T RigEREBHEEMNICR Y K7 v 7IC
EELET,

* Astra Tridenth* 5 Prometheust8iZEAR/N Y IV TV RIEERDB R Y b7 v AACRKETNHEVWELSICTBIC
&, ZELEY --silence-autosupport Astra TridentD -1 > X b —ILRIC T T T ZFT 3o

* Tridenth 5%y b7y FHR—MIOAVTFO7%ZFYTIVRTEREITBZIEDHTEEXT tridentetl
send autosupport. AstraTridentZ b A—LTOJ%Z7 v 7O—RIIHNELRHD £, O &K
E92H1IC. Ry b7y TDICEAET ZRENDH D £ 9 https://www.netapp.com/company/legal/privacy-
policy/["FZ 4 N> —R1) > —"A,

*BELAWVWE., Astra Trident [3B%E 24 B S O ZBEL £ 9,

* OJ DFRFHAMIF. TIEETE XTI --since 777, il | tridentctl send autosupport
--since=1ho CDIFEWIF. ZENL TNES LIVEEFEETNET trident-autosupport Tridenth'Astra
—EICA VA M=ILENE AV TF, AT FHFAAXA—=JE. THIGTE £9 "Trident AutoSupport DEE",

* Trident AutoSupport (Z. BABER (PlIl) PEANBHREZIEZ/IFEELEFH A TridentaA> T+ 1 X—
CHARICIFERINEGWVWSMITE LT 'EULA" WET, T—2DEFxa)Ta CEHEICHTZ Ry Ty
DDA DWVWTELLIEZ. TBE5ECE "CEL6Z BTV IETL,

Astra Trident ' 5EEINBZIRIO—ROFIEXRICTLET,

items:
- backendUUID: ff3852el-18a5-4df4-b2d3-£59£829627ed
protocol: file
config:
version: 1
storageDriverName: ontap-nas
debug: false
debugTraceFlags:
disableDelete: false
serialNumbers:
- nwkvzfanek SN
limitVolumeSize: "'
state: online

online: true

* AutoSupport X vt —JE. v k7w 7D AutoSupport TV RAR > MIEEINEFT, IVTFHA X
—VORMNICTZAR=— LA NI ZFERALTVWAGEIE. ZHFEHATEXY --image-registry 77
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FITTEFZXTY tridentctl install --generate-custom-yaml YAMLZ 71 I)LZ{EE L. %ZENN

LE9 --proxy-url OF|# trident-autosupport ICAVTFTHHD £T trident-
deployment.yamlo

Astra Trident D312 % #E3h1t,

XY IDLR—EENBVELSICTBICIE. ZFERALTHRILYAMLZER T 2HEDRDHD £T

--generate-custom-yaml 7 77 Z T THREL. ZHIFRL XS -—-metrics ICFTIHUPHLTHASD
727 “trident-main" A7 F !
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Trident for Docker B’MIE T
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Trident ZEBAF 321, MELA ORI EZRAMIAYAM=ILLTERELTH LK
BEAHD X,

EHzHERLEY
c DEANIARTEFBLTWBRI EEERLET "4,
c HAR—EINTWBN—23 2D Docker M1 YA R—JILENTWB Z & %=MEZR L £9, Docker D/N—
AVHRFTHRVESIX. "I A —ILEIEEHRLET

docker —--version

* 7ORJVOFHREGEDNRIAMIA YA b—ILEh, RESNTWVWB ZHEFELF T,

Zokal FARL=T A VTS RT L aRVR

NFS RHEL 8LAB% sudo yum install -y nfs-
utils

NFS Ubuntu sudo apt-get install -y

nfs—-common
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JOk3alL
iSCSI

ARL—=—TFTa VI RAT LA

RHEL 8LA[#%

aAvrk
1L RO RT LN T =AY

e I\_}Lbi?o

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

. iscsi-initiator-utils ®/N— 3 >

71 6.2.0.874-2.el7 LAFETH 3
SRR LET,

rpm -gq iscsi-initiator-
utils

- AF v UEFEBICKRE !

sudo sed -1i

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

- RILFNRZzBML :

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

B LEY

etc/multipat

h.conf g%
() nzv

find multipa

ths no ®F

defaultso

 HHESRLE T iscsid BLY

multipathd E{TH :

sudo systemctl enable
--now 1iscsid multipathd

- ZBEMCLTCHBLEY

iscsi .

sudo systemctl enable
--now iscsi
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JOk3alL
iSCSI

234

ARL—=—TFTa VI RAT LA

Ubuntu

aAvrk
1L RO RT LN T =AY

e I\_}Lbi?o

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

. open-iscsi /N\—2 3 D

2.0.874-5ubuntu2.10 L& (
bionic Di5E) F7:-1F 2.0.874-
7.1ubuntu6.1 L% ( Focal M
BE) THHAZ =R LE
3-0

dpkg -1 open-iscsi

 RF v VEFBICHE

sudo sed -1i

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

- RILFINZZBME -

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

defaults {

user friendly names yes
find multipaths no

}

EOF

sudo systemctl enable
--now multipath-
tools.service

sudo service multipath-
tools restart

AL E T

etc/multipat

h.conf g%
() nzv

find multipa

ths no DF

defaultso

. SR L X9 open-iscsi

&KV multipath-tools B%N
IC7%R > TWTEITH !

sudo systemctl status
multipath-tools



Astra Trident =& A
sudo systemctl enable

Astra Trident for Docker &« XY 7Y TDI ML= F Sy t-Dost e@i&lf’cﬂﬁd) Docker
TOASRTLEDEEREEZRFELE T, A FL—2TFFw R ??Lifi%‘%i?ock%r R
ALET. APL—VUY—R0OTOEYa=> /e EBE YR R LY, $700%
KTSy R T+ —LEBMTZEDDTL—LT—bHK—RL£5.

Astra Trident DDA > X2 A %ZF LKA CTEKBICETTEFET, cUCELD. BEROINL—CUX

TFTLERA ML =8 A IAORBESGNAIEEICAR D, Docker R a—LICERTZANL—SH2HRETA
XTEET,

DEBZHD

EFEBLTLIETV " EADORHEEE" aRRGZ /L TWA I e =R LT-5. Astra Trident #E A9
BPERBPITETELT

Docker Managed Plugin XV v K (/N\—2 3> 1.13/17.03 L{f%)

ERZ B9 580IC

@ XKD T—E>HIXL T Astra Trident LARTD Docker 1.13/17.03 #EHA L TWESIE. ¥F*—
SRISHTAAREEAT BH1IC Astra Trident 7Ot X %#{E1EL. Docker & —E > = Hitd
BLTLIETL,

1. BITHDA Y RE YV ZAETARTELELE T,

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. Docker = BE2E L £ 9,

systemctl restart docker

3. Docker Engine 17.03 (FTL W 1.13) UL VI h—ILENTVWR e ZzHERL £ T,

docker —--version

NR=93 VHBHTRWMESE, "V R M—LBEEI VX h—LEIEEHLET"

FIE
1R 7 7B L. ROA T avEEBELET,

° configT 7 AIbDT 7A4ILEZAIETY config.json cfE L. ZIEET S . ERLIEEDAFI
ZEHATEEXYT ‘configA o araiEELTI7 7MIILAZIEELEFIBR T 717 ILIFICHER RSN
TULWBREBENHD XY /etc/netappdvp FRA AT LLEDTa LI K,
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° log-level:OJ LARILEIEEL XY (debug. info. warn. error. fatal) o 77 #JLKIET
-a_infOo

° debug: TNV I OAFXF VI ZBMITEINEODH EBELE T, T 72/ S false TY . true DIF
&, OJLRNILELEELET,

I 1BR T 7 AL DIGFREER L 9

sudo mkdir -p /etc/netappdvp

i. #8771 ZER LT

cat << EOF > /etc/netappdvp/config.json

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

"svm": "svm nfs",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

EOF

2 IRX—IJRTSTA4 AT L%EFERL T Astra Trident @335 H#: L T 72T W\ <version> AL TL)
BTSTADN—=23Y oxxxxxxx.xxx) ZEALTVWBRBERHD T,

docker plugin install --grant-all-permissions --alias netapp
netapp/trident-plugin:<version> config=myConfigFile.json

3. Astra Trident ZfEBA L T LA TLOA ML= FEAHALEL & S50
a. TfirstVolume | EWSHEBIDAR) a—LEZEHMLET,

docker volume create -d netapp --name firstVolume

b. A>T FDBWBKHICT 7 4L bDR) 2 —L%=ERKLE T,

docker run --rm -it --volume-driver netapp --volume

secondVolume:/my vol alpine ash

C. R a—L TfirstVolume 1 ZHIBRL £3,
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docker volume rm firstVolume

kDB E (IN—3>1.12 LUED

EE% RS BHIIC
1. N—23 > 1.10 LD Docker A1 VA b—IILENTWBZ e %#HERLFE T,

docker —--version

FRLTVWAN—3 AR THWVERIF. 1A M—IILZEHLET,

curl -fsSL https://get.docker.com/ | sh

FRIF"CTEADTAAMIEa— a3 OERICE-> T IZEWY,
2. NFS £7clFiSCSI MY AT LICH L TRESNTULS L zBRL £ Y,

Flig
1. NetApp Docker Volume Plugin #1 > X b—JLLTHREL £7,
a FFX)r—rarveRdoryaO—RLTHEHBLET,

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

tar zxf trident-installer-23.01.1.tar.gz

b. B NIRDIGFRICHEEIL 9,

sudo mv trident-installer/extras/bin/trident /usr/local/bin/
sudo chown root:root /usr/local/bin/trident
sudo chmod 755 /usr/local/bin/trident

C. BT 7 ILDEFRZERL £T,

sudo mkdir -p /etc/netappdvp

d B 7 71V ZERLEFT
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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": "password",
"aggregate": "aggrl"

EOF

2 NAMF)%EBRBELTHER 7 7IIILEER LTS, BRERIERT 77 I)LZEBL T Trident T —E > % B4R
LExd,

sudo trident --config=/etc/netappdvp/ontap-nas.json

()  #EELBUHED, KU1—LKESC/OFT 4L b8IE netapp 1 TF

T—EVHBIN/ S, DockerCLI 1 YA —T7 A REFERAL TR a—LEERELUVEERETEE
A
3. R a—LZzERLET

docker volume create -d netapp --name trident 1

4. A>T FDORIEKEIC Docker R a—LZE7OES 3 =Z>5

docker run --rm -it --volume-driver netapp --volume trident 2:/my vol

alpine ash

5. Docker ") 2 —LZHIFRLE T,

docker volume rm trident 1
docker volume rm trident 2

> R T LB Astra Trident Z &)

SRATFLR—ZADIRATLOY > TIILAZy b T 7AILIE. DOAFTEET
contrib/trident.service.example GtURI M) TEITLET, RHELTTZ7 71 ILEFERET 3ICIE. X
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DFIEZXRITLET,
1. 770 I)IL%ZIELWSFRICOE—L 9,

BHEDOA VRV AZEZTLTVWREHERIF. A2y b7 70 ILIC—BEDZRIZERAL T EEL,

cp contrib/trident.service.example
/usr/lib/systemd/system/trident.service

2 77 %REL. HIE (2178) #2ZBLTRSANGQEEER T 71ILDONR (9178) #BEICED
BTE9,

3. EEEEDALDIC AT LEYO—RLET,
systemctl daemon-reload

4 H—EXZBMLET,

CDZFNINE. 77 AINDEFINCKE > TEAD XY /usr/lib/systemd/system 71 LT k1,

systemctl enable trident

S. H—EXZEMBLET,

systemctl start trident
6. 27 -2 XEHRLET,

systemctl status trident

@ BAUT77MINZ2ZEBT3551F. ZFRITLET systemct]l daemon-reload BEZ 50 9 D
7‘1‘_&)0)37‘/ Fo

AstraTrident # 7y O L —REXLIEIT7OAVAN=ILT S

FERAFPDOR) 2 —LICKERS5X 52 4 <. Astra Trident for Docker #&Z£IZT7 v
JL—RTEFEd, 7v7IL—R7OELXTIE. MWERBERTINET docker
volume 7204 Y TIRARSNIOAT Y RIZEREICETINT., 755941 VHBEERT
SNBETT7 IV —2avdR) a—L%EI I RNTEEHA. IFEACDHEE. C
NISHORETI,
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7w IFIL—R

Astra Trident for Docker = 7w 79 L— R §3ICI%. ROFIE%EETLET,

FIE
1. BEOR) a—LERRLET,

docker volume 1s
DRIVER VOLUME NAME
netapp:latest my volume

2. T3V EEMILET,

docker plugin disable -f netapp:latest
docker plugin 1ls

ID NAME
ENABLED
7067£39a5d£5 netapp:latest

Plugin false

3. 7504 %7y FIL—FLET,

DESCRIPTION

nDVP - NetApp Docker Volume

docker plugin upgrade --skip-remote-check --grant-all-permissions
netapp:latest netapp/trident-plugin:21.07

nDVP (2K 3. Astra Trident @ 18.01 U1 —X, DHEET Y I L —RTIHENDH
@ D £ 9 netapp/ndvp-plugin NDEIR netapp/trident-plugin ¥ X— (Image)

4 FSTAVEBMILET,

docker plugin enable netapp:latest

S. FSTAUHEMIB>TWVWB I ZHEELE T,

docker plugin 1ls

ID NAME

ENABLED

7067£39a5d£5 netapp:latest
Plugin true
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6. R)a—LHhRTEINBZ e zRBLET,

docker volume ls
DRIVER VOLUME NAME
netapp:latest my volume

HWAN—23 @ Astra Trident  (20.10 £ D#I) 15 Astra Trident 20.10 &L T v F4
L—=R338. I5—DHEETIHEDHDFI, FFMICOVTIE. ZBRL T TV

(D BHDOME s COIZ—DRELIBEIF. FT TSI Z2EMILTHS TS T
ZHIBR L. XICIEMDCconfig/N T X—2%ZEL T, HELAstra Trident/\—23>%Z 1>V X
F—JLLEX Y, docker plugin install netapp/trident-plugin:20.10
--alias netapp --grant-all-permissions config=config.json

27 AVAM=ILLET
Astra Trident for Docker # 7> VX b—IL§3ICIF. XOF|IEZETLET,

FIE
1. 7304 TR ENTcRY) 2 — LEIRTHIBRL F T,

2. TS0V EMLET,

docker plugin disable netapp:latest
docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
7067£39a5df5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. FSUA4V=HIBRLF T,

docker plugin rm netapp:latest

R)a—LZBRELET

EEOXFERTD . R a—L%xBEICER. 70—=>0. BELVHIBRTE XY
docker volume HEIZGH L TAstra TridentR S N\NEEIEELOITY R,

R a—LZERLET
* FIAINSDORREFALT. RSANTRY 2—LEERLET,
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docker volume create -d netapp --name firstVolume

* B5ED Astra Trident 1 Y XXV A% FEAL TR a—LEEHRLET,

docker volume create -d ntap bronze --name bronzeVolume

(D)  @biEELBVES 472> (Options) " RS1/ADFT 4L bHEASNET,

*TIANDR) 2a—LF A X2 LEZTLET, ROFIZERWLT. RIA/\T 20GB R 2—LZ1ERK
LTS,

docker volume create -d netapp --name my vol --opt size=20G

RYa—LHYAXF. 72 a>0BA (106G, 20GB. 3TB AY) 28T BMETIS

ELET, BUERELAWEE., 774/ MIg T XDEAIZ. 2DEE (B.
KB. MiB. GiB. TiB) £7=l& 10 D¥%E (B. KB. MB. GB. TB) ouwgnn
T9Y, BRECENMNTIE. 2DEEINMEHAINET (G=GiB. T=TB. ...) ©

R a—L%ZHIBRLET
* fth Docker R a—LEERkICA) 2 —LZHIBRL £,

docker volume rm firstVolume

@ #fEAY 3358 solidfire-san driver. EEEDHITIE. R a—LZHIBREIT/N—DL
E I

Astra Trident for Docker Z 7w 7 L — R §3ICId. XROFIEZRTLEF T,

R)a—LD70—->%=EHRLET

#{E 9 %3 E ontap-nas. ontap-san. solidfire-san B KTV “gcp-cvs storage

drivers Tridenth R a—L%ZIVO—ZVJTEFEXY, ZFERATS3HE ontap-nas-flexgroup £7c
|& ontap-nas-economy K5 /\. JO—Z2VJFHR—rINTVWEEA, BIFOR) a—LHSH LWV
A a—L%EERTBE. HLL Snapshot BMERE SN E T,

* R 2—L%FINRT Snapshot ZFEL £,
docker volume inspect <volume name>

CBIFEDOR) a—LhoFHLWARY 2a—LZERLET, EDHER. HL L) Snapshot BMERINE T,
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docker volume create -d <driver name> --name <new_name> -0

from=<source docker volume>

* R a—LEDEEED Snapshot ' S5FH L WK 2 —LEERL £F9. LU Snapshot ITERSNEH
Ao

docker volume create -d <driver name> --name <new name> -0
from=<source docker volume> -o fromSnapshot=<source snap name>

l

docker volume inspect firstVolume

"Driver": "ontap-nas",
"Labels": null,
"Mountpoint": "/var/lib/docker-volumes/ontap-

nas/netappdvp firstvVolume",
"Name": "firstVolume",

"Options": {1},

"Scope": "global",
"Status": {
"Snapshots": [

{
"Created": "2017-02-10T19:05:002z",
"Name": "hourly.2017-02-10 1505"

docker volume create -d ontap-nas --name clonedVolume -o from=firstVolume
clonedVolume

docker volume rm clonedVolume

docker volume create -d ontap-nas --name volFromSnap -o from=firstVolume
-o fromSnapshot=hourly.2017-02-10 1505
volFromSnap

docker volume rm volFromSnap
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ANERTIER SN R a—LIcT7 o1 X
Tridentz AT 2. ABTERIN/-TOVITNA R (Fl=lFZF0orO—>) ICTrident* 572X T

FFEJ, Tridentld. /N—F 1 >3 >hi <. AstraTridentTHR—RENTWBR T 7AILI AT L (RE) D
BEICOAFBATEIET extd-T4A—< W bEHA /dev/sdcl Astra TridentfZEHTIE 77X TET FHA) -

RSANBEEDOR) a—LATFaY

ARL=2 RSANICIBENTNERDZ A T3 >hHB D R a— LOERKFICIERE
TRLELTRRENAEIIAATEE Y, BRAADA ML =YD XTLICERAINS
FT72avIoVTIE. UTZERBLTLET L,

A 2a—L1ERRLIETIZ. CN5DA T3 =@HEICERTEEXT, Z2FALT. 773> eExiIEEL
F9 -o CLUMERDEEF, NSk, JSONEBR 7 71 ILORZEDELD HEBLEINET,

ONTAP 'R a—LDA S 3>

NFS ¥ iSCSI DL 5DIHEEH. volume create £ 7> a3 VICIFRDA TS a>hHBD 7,

FFoav Bl
size R)a—LDOYARZ, T74ILKF1GB T,
spaceReserve R)a—Lz>>7OESazZ>IFxkE >y o~r

AEYaz=>J L9, 774 NEP T, &
MEMEIXTY none (7O a=>d) LUV
volume (woOESa=—>7) .,

snapshotPolicy Snapshot /R S —HBHDEICKRESNE T, 77
#)LMETY none 2FED. R a—LAICKL
Tsnapshot NEEIMICEREINZ ZiEH D FtE
Ao ANL—UBEBEICK D TEEINTULAWVE
D, T default | EWSHBDR) S —HIART
@D ONTAP Y RTLICTFEL. 6 EORREESL
Snapshot « 2 BEOBEAL snapshot « BKXV
2 {BDBEENM Snapshot ZIEREL THRIFLE
Jo SnapshotlcRFESINTWVWAET—RIE. ICT7071
ALTUAN)TEZEY .snapshot Rl a—LR
DEBDTA LI MIRDTa LT KU,
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A=

snapshotReserve

splitOnClone

encryption

tieringPolicy

FIZ. NFS* D& * ADEMA T3> T,

A=

unixPermissions

GG

ZHUZL D, Snapshot UHF—TDEIENFELY Z1E
ICERESNET, 77 #J)L MMEIE no T. Snapshot
R —%ZER LB EIX ONTAP ICE& 2T
snapshotReserve HMEIRTNE T (BEIZ5%) o
Snapshot 7R & —HHRWVNBEIX 0% HEIRINZE
To BT 7IILDITRTD ONTAP Ny I TV RIC
¥ L T snapshotReserve M7 7 # )L MEZRETE
9, Ffoo ZDfEIEX. ONTAP-NAS-TIO/ZI— %
PR<IARTD ONTAP Ny I T > R TR 2 —LI7ERK
7 ave L THERTEXY,

AR)a—L%EIVO—Z=-2JF3c. EDorO—n
[REEl ONTAP IC& > TEMNSEIEICI Ty i E
9o T7AIBMIFTY false, ZO—2R) a—L4
OrO—=>7lF ERERICHEISI/O—-2%X
Ty NTBRHEEHRELEYT, Chld. AL —
MBI DMBENE 57K BVWDHTT, X
IE. BOT—EAR—RE2I/O0—=>0F 5. B
EFRIBICEHNTETEIN. A NL—C0ENILIZEE
AETERVED, 7O0-2%2FCICRE|TB L
EEEOLET,

#FL LR 22— L TNetApp Volume Encryption

(NVE) ZBMICLET, 774 MITY
falseo CODA T a>V%EFERTBRICIE. VTAAR
TNVEDZAEYIADBRESN. BMCHZ->TWVDS
WRENHD £7,

NAEANwW I IY RTEMIR>TWVWBRHE
&, Astra TridentC7OEY 3 Z>Fd3NIARTD
R a—LHDNAEICBERHICED £,

SEHICDOWVWTIE. UTZBBLTLIEEL, "Astra
Trident NVE$H K U'NAEDIEEER 4"

R a—LICERYT3EEIER) S —ZRELE
T, CHUCED. PU/ERBEOERVWI-ILRET—
RET ST RBEEICBETZIHNESHNRED X
EE

BLE]

chUCE D, R a—LBEDIERE Y cZHIHT
TEI, TTAIWNNTIE HERIZICRESNET
‘———rwxr-xr-x ' E£lIBEREL0755. BEIUTY
‘root AABEICED XT, TF X MK F/ITE
EFRDOEEE 5 EFERATEET,

245



A=

snapshotDir

exportPolicy

securityStyle

MUTFDEMA T3 >id. iSCSI* D& * AT,

A=

fileSystemType

spaceAllocation

il
LTS8 L TIEE L,

*10GB R a—LZEHRLFT,

=EA

NZICRELET true NZERRLE T
.snapshot R a—LICF7I7EALTWVWBIZ147
VEHBERRETESTAL I M), T I MEK
TY false DAEMZEK]RLET °.snapshot 7
A LI M)IET 74 NTEMR>TVET, &
LDOMYySQLA X =T R ED—EEDA X—TlE. DIF
A, BFEEDICHEEEL £ A .snapshot T L7
FUDARTINET,

R 32— LTERATEIYIR— hREUS—%BE
L/i-a_o 7__7 7."}[/ H&VC?’ defaulto

AR a—LADT7 I RIERT X270
ﬁ%gﬁibijo 7__\7 7.‘_”/ I‘LJ—C‘? UniXo ﬁ;‘bf&:ﬁg
[ T9 unix B LV mixedo

388

iISCSI R a—LDT7#—<v MNMIERTZ 771l
SRATLERELEFT. TIAIWNMETY extss B
MRMEIZTT ext3. extd " BBKU “xfso

NZEICHELET false LUNDZR—REID YT
KEEE A TICLEFE T, T 74 MEIXTY ‘true D
D, RUa—LDODIR—ZADBEREL. RUa—LK
DLUNICEFIAAZEZITHIToNBLL BT E
IC. ONTAP 57 R X MIBHSINET, £/oo TD
723> TONTAP., RX R TTF—ADHIBRI NI
B TOEHAR—IBEDLEMICHEDET,

docker volume create -d netapp --name demo -o size=10G -o

encryption=true

* Snapshot Z R L T 100GiB ®HR ) 2 —LEZ{EHRL £,

docker volume create -d netapp --name demo -o size=100G -o

snapshotPolicy=default -o snapshotReserve=10
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* setuid £ EHAABERICHR>TWBRY a—LEERLET,

docker volume create -d netapp --name demo -0 unixPermissions=4755

&/INR) 2 — LY X 20MiB TY,

Snapshot ) #'— T HHEE SN TULARWIESE. SnapshotzR 1) & —IZTT “none Tridentld0%D Snapshot!) ' —
TzfERALET,

* Snapshot 7R > —h'% <. Snapshot UHF—THHRVWAR) 2 —L%ZEFRL £ 9,

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

* Snapshot /R > —h' A<, B AR LD Snapshot UHF—TH 10% DR a—L%EEHRL E T,

docker volume create -d netapp --name my vol --opt snapshotPolicy=none
--opt snapshotReserve=10

* Snapshot R > —%FERAL. h XX LD Snapshot JHF—T% 10% ICEREL TR 2 —L%=ERLE
ED

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy --opt snapshotReserve=10

* Snapshot RU S —ZFREL TR 2a—LZEML. ONTAP OF 7 #JL b® Snapshot VH—7 (@EIE
5% ) ZRITANE T,

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy

Element V7 Oz 7DHR) a—LA T3>
ElementV 7 b x7DA TS 3> TlE. R a—LICEERMITENTVWSAT—EXRE (QoS) R —

DY AL QoS #IETEEX T, A a—LDIEREFIC. BERITSNTWSQoSH) > —%=FEHL TE
ELZFzT -0 type=service level %o

Element RS/ N\NEZFALT QoS H—EXLARNILEERT IERVOFIEIX. DPER<EH 12081 TE1ERK
L. R 7 77 IILROLEICEEMITSNT-R/NIOPS. ZAKIOPS. N—X M IOPS #iEET B LT,

Element V7 I 7DEDMDRY a—LIERA T a ik s D T,
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FFay =EA

size AR)a—LDOYAX, T74I) MEIF 1GIB £7:-135%
EILV R ... Tdefaultsy @ { Tsizeg : T5G
1}

blocksize 512 £7=13 4096 DW\WINH=FERBLET. T 7=
k& 512 F£ 713 config T> k1) DefaultBlockSize T
ER

¢l

QoS EERZELRDY >V TILEH T 71 L2 BRL TIIZE L,

{
"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

LERD#TIE. Bronze. Silver. Gold ® 3 D2DRU S —EHREZFHRALF T, CNSDABIIEZETT,
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* 10GiB @ Gold R 2 —LZEKL £,

docker volume create -d solidfire --name sfGold -o type=Gold -o size=10G

* 100GiB Bronze ;R 2 —L%E1EREL £ 9,

docker volume create -d solidfire --name sfBronze -o type=Bronze -0
size=100G

OJ%ZN&ELET

ST a—FTa > JICBUIDOJ 2 IRETET XTI, OJDYNEREIE. Docker 7
STAVDRITFEICL>TERD F9,

SO a—FTaJBICO = IRET S

FIE

1 RINBBETSSS 1A% (BEB) TAstra TridentZE1TL TW3HE docker plugin AYY R
) TRRINZBERIIKDEED T,

docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
4fb97d2b956b netapp:latest nDVP - NetApp Docker Volume

Plugin false
journalctl -u docker | grep 4fb97d2b956b

EENBZOF VI LRILTIE. FCACOBEZEZMTEET, T+ THEVBEIX. TN\vJ/Ox>I%
A %2—TILICTEET,

2. FNyITAOxX I AZX—=TIICTBICIE. TNy ITAFx T %A RZ—=TIILTTS 1021V <
_}l/lzi-a-o

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

Fleld, FSTAUDRITICA VA M=ILENTWVWBRHZEICT Ny IO Z2BMLET,
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docker plugin disable <plugin>
docker plugin set <plugin> debug=true
docker plugin enable <plugin>

B RAMETNAFVBEGFERITLTVWEEE. OJIIRA MDD THERTEEY /var/log/netappdvp 7
1L M), TN\wIOFXF T ZBMCTBICIE. ZIBELEXT -debug TS5 TAM0%ZRTIT B L.
—NE ST a—FTa>TdDEV R
cFHLWVWIA—HY—DRITITI3RD—WRNEHEEIE. T4 0Tz hIT38BHI XA TY, CDHE.

TS3TA2A VA M—LERIZBMILESIETBRE. RDELSBXyE—UHRRREENZZEHHD
9,

Error response from daemon: dial unix /run/docker/plugins/<id>/netapp.sock:
connect: no such file or directory

Chid. 753712 DECKBLIECCZE®RLET, FVW. COTITT1 T RETDEBEMED
BVEBEDIFEA L ZZHT 5 DICRIIDEENAOTENEAMAFTFNTUVET,

*PVZIVTFICR VY I BRICEAENEET 3581, ZHRBL T E LV rpcbind 21 X b—JL
LTEITLTEETE T, RRXMOSICBEBERBNY T —IXR—D v 2ffALT. DhESHZERLET

rpcbind ZRITLTWE Y, rpcbindF—EXDAT—X A ZHER T BICIE. ZFRITLEXT systemctl
status rpcbind £IEENERFDHD T,

B D Astra Trident 1 > XX A% EIE

BHEDI L - ZREICERT2HRERH DH5EIE. Trident DEHD 1> IRV
ADMETY, BHOA VARV AZER T BICIE. ZEHAL TERZ AR ZMITET
——alias A/ aicaAVTHb TS T1 > =BET SN, ZIEELXT --volume
~driver RA FTTridentz 1 > AR > 21T 3BDF TS 3>,

Docker Managed Plugin (/\—> 3> 1.13/17.03 LAF%) DOFIE

1L IAVTREBRT 7AWV EEEL T RIDA Y AZ Y AZEBLET,

docker plugin install --grant-all-permissions --alias silver
netapp/trident-plugin:21.07 config=silver.json

2 RIOTAVTREEBHR I 71ILEIEEL T, 2B BDOA VA2 %=L ET,

docker plugin install --grant-all-permissions --alias gold
netapp/trident-plugin:21.07 config=gold.json

3. FIANKLELTIAUTRZEET SR a—LZzEBLET,
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Tz ZIE. gold R 2a—LDHE .
docker volume create -d gold --name ntapGold
fce ZIE. Siver R a—LDIFE :

docker volume create -d silver --name ntapSilver

kD (IN—T 32112 WA OBEEDFIE
1. hRZLRSANID ZERALTNFSEBET TSIV %=EENIL T,

sudo trident --volume-driver=netapp-nas --config=/path/to/config
-nfs.json

2. HRAZLRZANID ZfFALT. iSCSIBRTTS 1 zRIMLET,

sudo trident --volume-driver=netapp-san --config=/path/to/config
-iscsi.json

B RSANAVRAVRTIZ Docker R a—L%xOES 3 Z>FLFT,

T zld. NFS DIFE -
docker volume create -d netapp-nas --name my nfs vol
fce zZIE. iSCSI DIFE :

docker volume create -d netapp-san --name my iscsi vol

AbL—=CtEma 73y
Astra Trident B CHERA TE AREA T2 a > ZHEEL T TV,
JO—NILEmA 7> ay

UTOREA T avid. FRTZ3ANL—T5y M7 2—LICERE LS. §RTD Astra Trident 186512
BRINET,
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A=

version

storageDriverName

storagePrefix

limitVolumeSize

Bz
BRI 71IILON—2 3 0B

ARL=2 RS0 ND%AH

R a—LBDA T a>DTL
TavIRe TTHIE
netappdvp o

RUa—LYoZCETZA TS
IYOEIR. TT7AILE: T (
BRI TLARW)

ontap-nas. ontap-san.
ontap—-nas—-economys
ontap-nas-flexgroup.
solidfire-san

staging

10g

FERALABWVWTL TV storagePrefix (T7#I bZEE) ZElement/\w I IV RICER
LEdo. T7AINEFTIE. DRRINZET solidfire-san RTANIXZDREZE R L. 7

L7+ v REMRAL & Ao Docker KU 2— LT v £ 27 ICIHHFED tenantlD £ AT 5
D\ Docker /N— 3> RSO /N\NER. &EID munging BMEBE SN TV S AIEEED H B 156
ICI& Docker S EG LB T — 2 2 RT3 e Z#HELET,

BT A ITANTDORY a—LTTIAIN DA TS arEEELHELL THEBFLLIICHES>TUVET, o size
A7 aoiEIRTOAY FO—F 214 T TERTEE S, 774 DR 2a— LY 1 XDEREHEDHIC
DUWTlE. ONTAP OFREICEATZ o> araBBLTLET L,

A=

size

ONTAP D&TE

58

FLWARYa—LDA T3>0
TIAIWEYALX, TTAILE
1G

B

10G

ONTAP R T 355 ld. L0/ O—/NILBRREICINZ T, RO MYy FLRILA T g o EFERTEE

ERS

A=

managementLIF
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ONTAPBIELIFDIP 7R L
Ao Fully Qualified Domain Name
(FQDN ; T2k X1 > %)
ZIBETETET,

il

10.0.0.1



T7Foayv ShiBA 4l
datalLIF 7ORIJJLLIFDIP 7R L X, 10.0.0.2

* ONTAP NAS R S 1 \*: %15
TRIECEBEOLET
datalIF, BELRVEE
|Z. Astra Tridenth*'SVMH5 5
—ZLIFZEEL X9, NFSY
7> MLIBICER Y B Fully
Qualified Domain Name

(FQDN ; SE2E8i R X1 > %
) Z¥EEELT. o> rOE
~DNSZ{ER L TEBDT—
ZLIFETEBRZOMId L
NTEET,

* ONTAP SAN K 51 /\*:iSCSI
ICIFBELBEWVWTLK IS
ULVAstra TridenthMsER "ONTAP
DFERHILUNT v 7" iSCSI LIF
RS BICIE. YILFNRE
v a VEEITIZHNELNHD
9. OBEIXEENER TN
9 datalIF ISBATRMICER
INEI,

svm 9 % Storage Virtual Machine  svm nfs
(BELIFHYSRXZLIF TH3
BEISNIE)

username ARL—=FNARCERT AL vsadmin
—H4

password A=« TINARICHERT S secret
TeOD/INZAT—R

aggregate aeCazZ>JRo7J )5 —  aggrl
M (723>, BRETZHEIE
SVM ICEID HTRRENBHD XY
) o U )wY LET ontap-
nas-flexgroup FZ1/\e D
FFavIiFEFAINET, SVM
ICEIDETHENETRTOTI
47— % fER L T FlexGroup 7R 1)
a—LhFaEazZ>IEnx
3_0

limitAggregateUsage FFoar, ERENCDEIEZ 75
BXTW3iEEIF. JOEY 3=
VO RRBEEFT

o°
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FTrav B! Gl

nfsMountOptions NFSY I RFTF>a>OEHM -o nfsvers=4
HEGIE, 774N T-o
nfsvers=3 | T9, TOAFERATE
7 ontap-nas 5 & U ontap-
nas-economy FZ71/\, "C_T
I&. NFS KRR DEREFHRZ R
LTLEEL,

igroupName 7304 > TERENBigroup, T myigroup
7 #I)L METY netappdvpo * T
ONTAP-SAN'd river 1 D&
BETY,

limitVolumeSize RAEKARER) 2a—LHY1 XL 3009
gtree AR 2 —LH 1 X, *D7c
& ontap-nas-economy X7/ C
DATa>azFERTI . ER
9 %FlexVol *DH 1 XHFIR I
F9,

gtreesPerFlexvol FlexVol 7= D D&xK gtree £ 300

[50 . 300] DEETIEEY 3UE
BHDET, 774J)L MK 200 T

9o *D7c® ontap-nas-

economy RZ4/\, CDAF T3

> fERT S L. FlexVol 72D D
BAqtreex HXAAIA X TEF

3-0

BT 2 INRTDR) 2a—LTT I EDA T avZEELBSTHECLSICH>TWVET,

A= Bz i
spaceReserve AR—RAN)HFR—=32VF—FK none
none (¥>7OEY3=>Y) %
7z1E volume (2w ?)

snapshotPolicy fEF 9 %SnapshotR!)~—, &7 none
#JL BETY none

snapshotReserve Snapshot ) —TJDEIG, 77+ 10
JLEIZONTAP DT 7 )L b ZED
FFEFERITZH5/IETY

splitOnClone ERBRICED B O—>% RS false
vhLET, 77FILMIETY

false
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A=

encryption

unixPermissions

snapshotDir

exportPolicy

securityStyle

fileSystemType

tieringPolicy

=EA

#FLUWARY 2—LTNetApp
Volume Encryption (NVE) Z&%
ICLEd. 774 METT
falseo CDA T a>%FERT
BICIE. VXX TNVEDSTIT
YADEESN. BRITH>TL
BZRELHDET,

NAEDQNY I TV RTEMICH S
TW3IZEEIE. Astra TridentTO
EdazZ>oInfzgRToR
a—LDNAEICBMICED £9,

SICOWVWTIE. UTEERBLT
<7123\, "Astra TridentE NVE$H
S UNAEDHEERM"S

O3> INTNFSHKR
A—LDNASH T3>, T4
JLRIETY 777

ICT7 V02 RTBIHDNASH T
3 Y .snapshot 714 L2 kU,
T7#ILMETY false

NFSIT U RAR— kR >—THEH
ITBANASH o ay, 774k
|[ETY default

O 3= >IN NFSR
A—LIZT ORI BT=HDNAS
FTFo 3,

NFSOHR— bk mixed BXUY
unix EFalVTFoEXT 72
[T unixo

-

T7AINS AT LR T%ERT
BT=DDSANZ I 3>, T4
JLRIETY ext4

ERTZERBILR)>— T7 %
JL FIETY none; snapshot-
only ONTAP 9.5& D gidDSVM-DR
W DEES

1

IELWTY

777

true

default

unix

fs

X

none
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RF=V>0FFay

o ontap-nas &Y ontap-san R Z1/\IZ&K > T DockerhlJ) 2— L & IZONTAP FlexVol HMERL S 1
£9, ONTAP Tld. 75 RZ/—RHIOHHZRK 1. 000 ED FlexVol Y R—bENET, 75 XZDERK
FlexVol #l& 12 . 000 T9, ZDHIFRAICDockeri!) 2 —LOEHEMNMNEZHEIF. ZBRLTLETWV
ontap-nas FlexVol Tt T3 Docker’h ) 2 — LEAIDSnapshotX> 7 O—Z > J 72 ¥ DREEENEM I N T
W37, NASEERE DR SA N LTHRINE T,

FlexVol IR TX ST ZF AW DDocker/R ) 2 —LADMRBRIZEIE. ZFEIRL X T ontap-nas-economy
F7-l¥ ontap-san-economy FZ4/\,

o ontap-nas-economy RZA4/NICK>T. BEIEEINSFlexVolD F—JLAIC. Dockerihl) 2— LA
HONTAP gtree & L TIER SN D, qtree DILRMEIF. VT XX/ —RHIEDHRAK10. 000. V5 RRHT:
DEEAK2. 40. 000 T. —SPOEBEEZBEICT I TARBICHELTWEY, o ontap-nas-economy
RS /NIE. Docker’Rl) a—LBADRAFyFo gy b o/O—Z=>0HR— ML TLWEEA.

@ o ontap-nas-economy R Z-/\IZIRTEDocker SwarmTlIHR— kTN TV EH A, Swarm
ISEHD/ —RBEITOR) a—L{EBDA—T AL =3 0 1THRVWEDHTY,

o ontap-san-economy FZA/NICK>T. BEITEEINSFlexVolOHEE F—JLAICDocker’R ) 2 — Ly
MONTAP LUNE L THER TN D CDHEICE D & FlexVol H' 1 DD LUN ICHIBRE NS Z & id7 <.

SAN D—20—FRDRT—ZEUT4HALLET, ARL—2FLAICRLE T ONTAP IRV S X2 H T
DA 16384 D LUN ZHR—rLEXx9d, CORTA/NIE R 2—LHDTED LUN THB7=%. Docker
R 2—LBAIOD Snapshot & V7 O0—Z=> 5% HHR—FLET,

#EIRL F9 ontap-nas-flexgroup MHEMED T 7 1 LEELREZ/NA MRIEICIERATEER1 DDA 2
— LD SIBEENZ R D K Z 1 /\o FlexGroup D1— X7 —R& L TIE AI/ML/DL. EvJF—%
ER VI RITITDEILR, AMV—=Z2T, T7AINVRISNIRBRENEZSNE T, Trident |,
FlexGroup /R 2—LDTOEY 3 Z U JRIC SYM ICEIDHTHENKEIRTOT7 I )y — 2 FERALE
9o Trident TD FlexGroup DH7R— FTld. ROBHEETINELNHD £,

* ONTAP N—2 3> 92 LIENRETT,

*AKRF XY FDOHERESTIE. FlexGroup IENFSV3 DA EHR—ELTWVWET,

*SVMT64EYFDNFSVIID ZEMCITDICZHELET,

s #IEIN B8/ FlexGroup % X% 100GB TY,

* FlexGroup Volume TIZZO—Z>J3HR— TN TULEH Ao

FlexGroup & FlexGroup ICEL7=7—20— ROFHICDOWVTIE. BB L T ZE L "NetApp FlexGroup
Volume Best Practices and Implementation Guide",

B CIRIRE CEELEE & KRESIREZRIF T 57812, ZEAL T. Docker Volume PluginD#EE D1 >
ARV AZRITTEFET ontap-nas ZHEAL TUVWE T ontap-nas-economyo

ONTAP 17 7 1 LD

* NFSOH ontap-nas K1 /\*
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"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"defaults": {

"size": "10G",

"spaceReserve": "none",

"exportPolicy": "default"

* NFS®D%l ontap-nas-flexgroup K Z-1/\*

"version": 1,
"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"defaults": {

"size": "100G",

"spaceReserve": "none",

"exportPolicy": "default"

* NFSDHl ontap-nas-economy K1 /\*
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"version": 1,

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

"datalLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl"

* iSCSIDA ontap-san KZ - /\*

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

"svm": "svm iscsi",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"igroupName": "myigroup"

* NFSDHl ontap-san-economy K- /\*

"version": 1,

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

"dataLIF": "10.0.0.3",

"svm": "svm iscsi eco",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl",

"igroupName": "myigroup"

Element VY 7 b T 7 DHETE

Element ¥V 7 k7 (NetApp HCI/ SolidFire ) %R 32813
FTToa>bERTEED,
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FTrav B! Gl

Endpoint \ <a \
href="https://&lt;login&gt;:&It;passw https://admin:admin@192.168.160.
ord&gt; @&It;mvip&gt;/json- 3/json-rpc/8.0

rpc/&lt;element-version&gt"
class="bare">https://&lt;login&gt;: &l
t;password&gt; @&lt;mvip&gt;/json-
rpc/&lt;element-version&gt</a>;

SVIP iISCSIDIP 7 RLREKR—b 10.0.0.7 : 3260

TenantName {FF 9 % SolidFire 77>+ (ED docker
B RWVEEIZIER)

InitiatorIFace iSCSI b7 v o%TT74ILE  default
MUNDA A —T 1 RICHIRT
3HEE. 12 —T 1 X%

ELEXY
Types QoS D1tk UToflzs@mLTLLIEEW
LegacyNamePrefix 7w L—R3ENT: Trident 1 > netappdvp-

AR=ILDTL T4 vI R 1.3.2
K DOBID/N— 3 > D Trident % &
BALTWT., BIFEOAR) a—L%
TwIIL—RITBFEIE. D
EZFJRELT. R)a—LEXY
v REFRALTYYEY TSN
HWR) a—LICT7IERT D%
ERHDET,

o solidfire-san RS- /\l&Docker SwarmZHR— L TWLWEtH Ao

Element V7 D 7187 71 JLDHI
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"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://admin:admin@192.168.160.3/json-rpc/8.0",
"SVIP": "10.0.0.7:3260",
"TenantName": "docker",
"InitiatorIFace": "default",
"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000

"Type": "Silver",
"Qos": |
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000

"Type": "Gold",

"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

A OEES &L UHlIREIAE

Astra Trident & Docker Z R T 2R OB DORIRE C FIFRFEIEICDOWTERAL TV E
ER

Trident Docker Volume Plugin Z|H/\—> 3 >H'5 2010 LRICT Y I L—KRT 3

E. ZYETBR3 T 7N —FETa LI NI IS—HB LTy I L—RHAKKL
x9,

[E]B¢ R
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1. 730408 LET,
docker plugin disable -f netapp:latest
2. S04 %HIBRLE T,
docker plugin rm -f netapp:latest
3 BMZIELTTFIA>EBA YA M—)LLET config /NTAX—X&

docker plugin install netapp/trident-plugin:20.10 --alias netapp --grant
-all-permissions config=config.json

RV a—L%IE2XFULEICTEIHEDDD FT,

@ Chid Docker 75147 FDFIREBIETY, 77147 MME. 1 XFD%&BI%Z Windows /Y X
CERIRLET, "\ 25773 =EEE",

Docker Swarm (C|&. Astra Trident X FL— R RSANDH 5D BHEAEHET
HR—ELEBVWKSICTEZ—EDENENHD £,

* Docker Swarm [FIR7E. R a—LA ID TEH<< R 2a—LEZ%=E—EDR) 2a—LE#ANFE LTERLE
ER
* AR a—LEXRIEZ. Swarm 7 S XARNDE ./ — RICERIEEINE T,

*AR)a—LTFZT4> (AstraTrident ZZ L) (&, Swarm 7 5 X ZADE / — R TEBICEITI ZHE
HHDFET, Thid. ONTAP DAL DEEAICE D HDTY ontap-nas HK U ontap-san KZ
TN\HEEEIE. CNODFHIRNTEMETE AL DICRZIHE—DHEEETT,

ZOMD R SANICIE. BERERCEOBENHDEFT, COLSHRBEINEETZ . R)a—LEZFELA
BICRER S ID ICT DHEED Element ICfE > TWA T8, THEEI ZBEEICEIIC 1 BIOERTRKEDRD
A—LEERTETDLSICHEDE T,

2w 7w 7iE Docker F—LIC T4 — RNy I RIBELELIED. SEOEZEEOIKEIEIHD £H A

FlexGroup 2 7O 3 =279 33Fa. JAOEY 3 =279 % FlexGroup L&D
75— rh 2 DB FlexGroup 21D E#H 2. ONTAP (£2 DEH®D
FlexGroup # 70OE> 3 Z>J L EztH A
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Trident . 1 B. 48B. 7B. 10B®D3AAZICV)—XENET, Kubernetes DJ1J—IAH5 1 1B
#®TY,

Astra Trident (&, $FED/N\— 3 > D Kubernetes T I) — X SN TN TORERER
R—FLTULETH.

Astra Trident (&, JB&. Kubernetes T7IL 7 7#eEEZHR— ML TLWEH A, Trident [&. Kubernetes X—
1)1 =XK< 2 DD Trident U 1) — XA TR—AEEEEHR—FLTWVWET,

Astra Trident (C(E. iD=y k7w TRGRE OKEFEERIESHD £IHS

Astra Trident |3, fEO Ry k7 v Y T bz 7RBICKELAEWV S, X2 R7OYT7TV5—23>
LTH#EELE T, o2l RV RTPYTONYIIVRIANL—=STFNAADBRETT,

Astra Trident DFREDFMZ TR TEIF T ICIFES TNUEEVWTITH,
ZEALEY tridentctl get ANX Y RZERAL T, Astra Tridenti@ICBE 9 25z R TE £ 9,

Astra Trident Z AL TR ML —2% O a0 3HEICEAITBIX M) O %
BETETXITH,

IZU\s Trident 20.01 IC1&. BEXMRONVI IV RO, 7O a=>rasnfzAR) a—LOE. HEZE

NN FRE . Astra Trident OENEICEE 9 215 EZ UNE T B 7-DICFEHTE 3 Prometheus T KRR
YENEATNTWVWET, F7-. Cloud Insights ZFRAL TEREPHEITIZEDLTEFET,

Astra Trident 7 CSI JOEY 3 ZYJHIEBFL L TERT S C. A—HFIIARUI
YRR LETH,

WWRIA—HFIIZARVIVAEEEEICET2EEIIHD FHA. FRINZ O 3 =T Y—ILEAIFT
9 csi.trident.netapp.ioco RESSLERD ) —XATRESNDIF L LWIEEEZ IR THERT 355
. AstraTrident 4 VX =)L EAE=HELFT,

Kubernetes 27 5 XX | Astra Trident -1 > X b—JL L T{EHR

DY R—ENRON—3 0 FEELEFT eted?
Astra TridentldH S MEH D FHA etcdo REEXMIFIT B7-0IC CRD ZFERAL £,
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Astra Trident (3 7S5 AR— LA MNIUDSDATZAVA VA M=ILEYR—KLT
WE9dh%,

IZV\. AstraTrident (34 754 Y TA VA M=IILTEET, ZEBBLTLIETVW"'CESEZ BTV,

Astra Trident [ E— DA X M=)LTEXITHS

&L\ Astra Trident 18. 10L& Tld. #EHLcEBDII VDB U E— MM VX b=ILEEN Y R— TN
F9 kubectl IS REANDT IR, EIT# kubectl 7V EANBIHEINE T ( TR ARY) kubectl
get nodes UE—FIIUNHIOT Y REERITLTHE) « 1A M—ILFIBICRWVWET,

Astra Trident T/\A1 7RASEU T ZIBRTET X ITHY

Astra Trident I&. 1 DD > XX > X T Kubernetes Deployment ( ReplicaSet) £ L TA X r—JLETN3
2. HADMEAAEFNTWE T, BEARBARADOL 7 HOEISIEPLIAREITIEH D £t Ao Astra Trident H
AVRAR=)LENTWVS / — RHRKRDONTFEER. Ry RICT7I7EXTEHVEEIE. Kubernetes IC&K -
T V7 RZADEERR/ — RIZRY FHAEHNICBEATNE T, Astra Trident (33> bO—IILFL—>0D
HTHB10. AstraTrident ZEBEAL TH., REIYTVY FEINTVIRY RICIFRHELEFEA.

Astra Trident |3 kube-system 2— L XAR—RICT IR TEIHRERBH D £ThH%

Astra Trident |& Kubernetes API Server h' 57— 2 & 5AID . 77XV r—2a b # LWL PVC #EKRT S
RAZI VT %EHETL T, kube-system NDT7 IV X E=HBL L£T,

Astra Trident TERINZ3O— L EHERZH X T 2T\,

Trident 1 > X b —ZH' Kubernetes ClusterRole Z{ER L £9, CDO—JLICIE. Kubernetes 75 XX D
PersistentVolume . PersistentVolumeClaim . StorageClass . Secret D&Y —XADT I AEHRH D F
To ZBRBLTKETVW'CESEZZELZETLY,

Astra Trident B’ 1 VXA b= JLICERATAVY 7T A7 71 I)ILZO—NDIL TERTEF
gh%

MBIZIEL T, YNZ I AT 704ILTH B Astra Trident D1 VXA M= )LICERAT 23D O—HILTER
LTEETETET, #8BLTLKLETVW"'CESEZTELZETL,

2 DDFI4&Z D Kubernetes 7 5 X ZICXLT. EL ONTAP/N\Ww IR SVM%Z 2D
DA %4 D Astra Trident 1 > X2V A L THETET X IHY

HREINFEAD. RIELNYIIVR SYM % 2 DD Astra Trident 1 Y ARV AICERTEEX T, 1V b—
IWBRHIBA VAV A—BDR) 2a—LRZIEETSIH. —BDOR) 2 —LRZIEELET
StoragePrefix M/NTX—R%ZIBEL XY setup/backend.json 770 I, MAEDA >V RE >
A T[EL FlexVol ZEB LBWEHTT,

ContainerLinux (|H CoreOS) ICAstraTrident#71 >X h— LT A EIETEFZET
\

[e]

Astra Trident |& Kubernetes Ry K& L THEBEL . Kubernetes AE{TEINTWVWBIGFRICEATE X9,
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IZU). Astra Trident |& AWS . Google Cloud . Azure THR—FINTWLET,

Astra Trident |& Cloud Volume T —E X & EEL TULE T hHY,

&L\, Astra Trident (&. Azure @ Azure NetApp Files —E X & GCP @ Cloud Volumes Service % 7R —
FLTWET,

cSTIWNa—FTa T R—b

2w k7w 7% Astra Trident #H7R— L TWLWEThHY,

Astra Trident (374 — 7>V —XTHO . BETREINITH. 2Y b7y TONY I FHAHR—-FEN
TLWhiE. BRICHR— TN TVET,

HR— T —XEZERTRICIFES THRIEEWVWTTH?

HR— b —XEERT 301, ROWThAERTLET.

1L HR=—bTAHIRIZ =¥ —|TEEL T, F7y bORITICET I HR— b EZIFTTLLETI L,

2 B LTHR—br—REERLET "2 F 7w THHR—F"
HAR—bOJNYRILZERTBICIFED THUSEIWTTH?

EEFTBE. YR— MY RILEERTEET tridentetl logs -a. NY RILTF vy FFyanfOy

ICHNZ T, kubelet O %* ¥ FF+ L T. Kubernetes IOV > FOREIEZZITL F£9, kubelet O DEX
BFJEIX. Kubernetes D1 YA F—ILHZEICE>TERDZFT,

HLWKBEDU VIR hZ2HITIBREDNHBHEIE. E5TNUSLVWTI DS
(CFERBZ BB L E 9 "Astra Trident Github" € LT, BIROMFH CREIC T*RFE* 1 CBRELTLIEE L,
TEEZRECEIGM

ICEREZERL L £ 9 "Astra Trident Github"s RIRBICBHET ZMELRINTOBHRE O Z5EEEHRL THLWTL TS
LY,

2w k7w 7D Trident D Astra ICDWTEERICERTE 5B DETH, O3
ZTANRTA—FLIEHDEFITH?

BB, J8l. CEZERACIVELIES. XY RNTYTOTIARNSHSEREVEDEL TV " FyRILE
AL FI" FIEGitHub,

AML—=UORTFLDINAT—RHBAEEEIN. Astra Trident H'HEEE L 4 < i o 715
B, LDOELSICEETNUIXEWVWTTH,

NYIIYRDNZAT—RZTEHFLZET tridentctl update backend myBackend -f
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Error: could not import volume: volume import failed to get size of
volume: volume <name> was not found (400 Bad Request) command terminated
with exit code 1.

Make sure to remove the DP mode or put the volume online before importing
the volume.
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Astra Trident D1 > X b= LB X MERRICRE T BAEMHOHZEBEDO NZTILY
A—T a4 VTICIE. TTICRHEHINTWVWBRA U R2EFERLTLIETUL,

(D Astra TridentD Y R— b 2233113 ZEALTHR—MNY FILZERL T TV
tridentctl logs -a -n trident ICXfEL 9 NetApp Support <Getting Help>.

FSTILLa—F 1 Y HICET BREOTENLY X MIOWTIE, EBBLT TN %
YRTYTFLYIR=Z (OF 1 UHBE) s Flou Astra ICBHET ZRIED F5TILS 2
— VUYL BB TS ET ' H5E B,

JL ~ — * S [ "
RN N TINa—FTo >y
* Trident/Rw RAEBICESI LA WVWE (TridentRw RBTELELIBERY) ContainerCreating ZEfiE
MPRTLEOAYTFH2ORE DT T —X) Z#R{THTHS L kubectl -n trident describe

deployment trident & T kubectl -n trident describe pod trident--** FFIRHITIE

WEIRMTET XY, kubeletOZ/ DEWF (il : Via journalctl -xeu kubelet)EX7cERTHZIHEHH
Bo

* Trident® OJ IR BRIBEHRABRVIEEIE. ICT7I7EALTTridentD TNy T E—REZBMICTZZENT
FET AAYVRM=IATOIVICETVTA VI R=ILINSA—RICTSTZBELEF T,

KIS ZERALTTNYIDRESINTWVWA % . /tridentctl logs -n trident ZRELTVLE
9 level=debug msg O ICEBERINE T,

ARL—=REECHBHICA VA M=ILENFT
kubectl patch torc trident -n <namespace> --type=merge -p
'{"spec":{"debug":true}}'
ITARTOD Trident Ry RABEBITNE T, CNICIFERHIDZehHDET, CNZHERTBIC
&, OHAD HRBEFE 5z L £ kubectl get pod -n tridento
Astra Trident 20.078 & 1/20.10Tl& tprov DRXH D IC torc,

Helm EEBHICA VR M—ILENET

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

tridentctl Z{ERA L TA VA M—=ILENET

./tridentctl uninstall -n trident
./tridentctl install -d -n trident
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DEHRICEENTVET, L RIE. CIEEL XY debugTraceFlags: {“api”:true,
“method” :true, } Tridentd0Z TAPIEUH L E XY Y ROBHZEET 5, BEONYII > RICIdZ
EBIITE XY debugTraceFlags ZFAL TEREL XY tridentctl backend updates

* Red Hat CoreOSZFH Y 2551d. RORZHERL T TV iscsid T —H—/ —RTERICHK
D, 774 FTHRBINET, COFRTEICIE. OpenShift MachineConfig ZfEHT3H. 17 =v> 3
VTV TL—bEEELEY,
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= Lw D BRERIERDNLVWT TS — 3 ORISR INIIHETY, Trident DEHDEE
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*PVZIAVTFICN VY hIBRICEENRET 55513, ZHEEL T<IEEV rpcbind Z1 Y X =)L
LTEITLTEETET, RAMOSICHELGNYT—IOIXRZ—TvZFALT. NSO EREELET
rpcbind ZRITLTVWE T, ODRT—XAZMHERTE XY rpcbind ZRITLTH—EXZRMELFT
systemctl status rpcbind £LIFENEFEFDOHD T,

Trident/ N\ VT2 RQICH B CRE LTHE failed UBNHINRL L 7= DB B ICHDDH 5T KiRIE
Ny I I RICBEEMITONTSVM IBEEBEIL T VOO VILDEEHNER THZ EEZONET, =FH
LNy I I RIBIROEH tridentctl update backend TridentRy RENT VX TB . ZDR
B IMEIEESNE T,

Kubernetes 7 5 X2 X° Trident Z 7w 77 L — R L TR—=ZhRDAK) 21— L Snapshot Z{EH T 355
& BEED alpha R+ 7> 3w b CRS BAIARTHIBRENTWE CCZHEEL T LTV, ED%&. =
fFFTE X9 tridentctl obliviate alpha-snapshot-crd 7IL7 7 XFv I 3w MEBDIER
ZHIFRT 2TV R, Z#BBLTLKIETWVW " ZDblog" ZILT7 7R+ v 7o ay NOBITFIEXIBET
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TridentZ®Docker TV T+ SR A LE LTA VR M=ILTZERICIERDOBBEIFEE LI5S X, Trident
DAVAL=)LEZTHLTLIEEL ——in cluster=false 75%. CHUIT XA +—FRy REFERE
9. ISR T AHFAOMEZEEEYT S trident-installer 1—1 !

* ZfEA L X9 uninstall parameter <Uninstalling Trident> EITICKKLIHEICI)—>TF
wAERLET. 772 ETIE. XT U T M Trident (C& > THERE I 7z CRD ZHIBR L R UL =8,
KITHOEARBE THERILT VA VAR =ILLTA YR M=IILTEXT,

TridentQUBIDON—2 3 ISR TV L— R T 3581F. RIICZEEITLET tridentetl uninstall
TridentzHIBR 92 IV Ko BERZATYO—RLET "Trident DN—2 3 " ZFEBLTZA VR K
—JLLZET tridentctl install ANV REERITLEIHFLVLPVS BMERETNTHE ST . BIFD PVS
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VSR, Ra—LXFyTFoayvh (B EF/HIBR) BREDA TSV MIMRATEEIF. 40V
JL— REC Trident ICRIREINELA * o UBID/N—2 3 2D Trident TERA SN TUWLE PV &

Trident "5 B2 A TEF T, UFIDN—JaVICRELTH. Ty TIL—RINTLRLATFD, Y
AU —2ZFRALTI TIER TN PVS ADT7 7 RIS NEE A

Tridentz= T2 ICHIFR T 3 ICIE. ZFEITLE T tridentctl obliviate crd ANV RZFEFTLEFI N
IC&D. IRTOCRD A7 7 bHHIBREN. CRD WEZRMERINZE T, Trident (X, g TICFOE
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c AR M=ILHEINL 7. PVCHONICR AR YU L TWBIBE Pending EITHD 7 £ —X kubectl
describe pvc Tridenth'C DPVCOPVO 7O S 3 = U J IR L -EBRICOWVWTGEMER ICEHBETE
o

ARL—2%=FERALTERMLT: Trident DEAZ® K> )L a
—TA4YILET

FARL—2%FEAL TTridentx B A L TWAIHEIE. AT—F2ANITHD X TridentOrchestrator H'5
DEE Installing 7T | Installed, ZHESRL7HEIE Failed AT —RFADKRRIN. AXRL—EH
BEHTUAN) TERVGERIF. ROOAY RZRITLTARL—ROOJ 2RI 2HELHD £,

tridentctl logs -1 trident-operator

trident-operator A7 FDOJ DEREICIF. BEDHBZGFAERTEHNTETFET, L XIE TDL5R
BED12F. I7—Fv v TREODT7YFRAMN)—LLPAMNIDSMERAVTFAX—DZFILTE
BT LT,

Trident® 1 > X b—JLHV R L - IBHEZ/EEE T 3ICIE. #B8B LT EV TridentOrchestrator X7 —
2R,
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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'

CDIT—IlF. NI TICFETS %R LET TridentOrchestrator CAUEITridentDA1 >V X =L
ICERASINTI-HBETY, BKubernetes?Z T XX ETridentDA VY ARXAVAE1IDULIMMRFTETRV=H. F
RL=BIEWDTHTITATBAVAZVRAZ1DLHIEELBVWESICLETY
‘TridentOrchestrator #NIIMERTET S TY,

Efco Trident Ry FORXT—RXAZMHERT DL T, BYITRVDLDDHBEINESHZHERTETE I,
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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

1 DUEDAVTHFAX=HT Ty FENBD e, Ry RAZRICHEMETE LV ehbh D X
ER

RIS T BICIF. ZRETINEIH D £9 TridentOrchestrator CR. Ficld. ZHIRT S D
T X9 "TridentOrchestrator 227w L. BIEESNI-EERERZIF OFMLLVEEREZIERLE I,

ZERA L TridentEBAICKBRLEHZED NS TN a—FT+
>4 tridentctl

AIHDEBICE > Teh 2R T SICiE. 2FBLTA VA M—52BETLEY -a518. TNVvIE—R%=F
VICLT. BEORBZBETADICBYIEET,

./tridentctl install -n trident -d

BEICHL L5, RDOELSICAVRAE=ILEO)—=2T v T L. #FETLET tridentetl install O
YV ROBRET:

./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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T —=9 0 FS5THRWTI =0 g IR DB OEELH D £7,
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=g e F)FICBELTWVWEADITTIIHD FEAD. TS b T +—L&ERTIEICIZ. 7TUT—
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AT 7O INNICHIELIERANARL =T 4 VT RATLDOR—=XTAIRIANTS T4 RITRS B
ERAHDFT, BREICIHLT, 77V —2a> ORI NS0T A BRI IEIC. NvIIVER, Xk
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# create the policy group for the SVM
gos policy-group create -policy-group <policy name> -vserver <svm name>
-max-throughput 5000iops

# assign the policy group to the SVM, note this will not work
# if volumes or files in the SVM have existing QoS policies
vserver modify -vserver <svm name> -gos-policy-group <policy name>
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version: 1
storageDriverName: ontap-nas
managementLIF: 0.0.0.0
datalLIF: 0.0.0.0
svm: svm0
username: user
password: pass
defaults:
gosPolicy: standard-pg
storage:
- labels:
performance: extreme
defaults:
adaptiveQosPolicy: extremely-adaptive-pg
- labels:
performance: premium
defaults:
gosPolicy: premium-pg
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Volume Import Tld. BEIFED X ~ L —U 7R 12— L% Kubernetes BRIBICA VR— M TE X9, THISIRTE.
THR—FINTULET ontap-nas. ontap-nas-flexgroup. solidfire-san. azure-netapp-
files ' B&KV “gep-cvs KT /N CO#aEIE. BIFEDT 7)) 7 —2 3 > % Kubernetes (BB 2155
. TAPFRZVANISF VA THERIT ZH5EICENTI,

ONTAP XU FEHT 33HBE solidfire-san RSA/N\NDBEIE. AY REFEAL XY tridentctl
import volume <backend-name> <volume-name> -f /path/pvc.yaml BFfFDR 12— L

% Kubernetes|Z 1 > 7R— b L TAstra Trident C&EIEimport volume < > K TfER L 7= PVC YAML £ 7:1&
JSON 7 71 JLI. AstraTrident # 7OES 3 =20V —I)LELTHRTEIAML - IS XEIBELE

9o NetApp HCI/ SolidFire N\ I > RZzERT35E81F. R a—LEAN—BTHZI ez LT
TV R a—LENEELTVWBRESIF. R a—LAVR—MEETRAMNTESZELSIC. R a—L%E—
Bogeiicono—=—>JL%9,

RRICIHLC T azure-netapp-files £7cld gep-cvs RSANZFERATIHEIE. AV REFERALET
tridentctl import volume <backend-name> <volume path> -f /path/pvc.yaml D
SKubernetesiCR ) 2 — L% 1 >7R— k L TAstra Trident TEIE, ChiZ&D. KU a—LBBHIA—EICHD
F9.

FROOAT Y REERTITD L. AstraTrident NI IV REICARY a—L%E&HL. Y7 XL E
T, BESNIPVC DR a—LHY A IHBEEWITEM WMEBIZIGLTLEEE) chEd, XIC Astra
Trident B L L) PV Z/ER L. Kubernetes ' PVC % PV IZ/\1 > R

BHEDTI VR—bFEINEPVC ENRBETEEDICAVYTFEEALRESES. Ra—LAYR—OEX
IC&2TPVCIPVRT7HBNA YV REINBDET, AT FHIIRERBREDEXICHD 9, PVC/IPV RT7HNA
YRENB e, ICBE A RITNEI > TFFHFHEEIL 5,

OpenShift T —EXEEBAL XY

OpenShift DFIEEY 2 X2 —E Xid. VT RZBEBELRAMINTWVWE 7TV T—2 3 VICEERK
BEZxIRHLET, CNBOY—EXDERTBIXAML—2F/ —RO—AIILDY—XEFRALTIOES 3=
VOTEFEITH, CNICED. H—EXDBE. NTA—I > X, UANUME, HEaleeMEAFIRTN3
WL HBOET, TIVA—TFSAXAML—=CT7 LA EFRALTINSDY—ERICBEXIRMET S T,
BIICAELAY—EXZRIRTEET, 72720, IRTOT7 TV —> 3V ERRIC. OpenShift & X kL
—CEEEIE. BRIGEE L TENFNICRBRAF T aVERETINELNHD T, RedHat D RF a2 X
VhiE. BEEREL. YA VT ENT A =TIV RADZ— X% BEICTH =T -OICKEI GERTINELD
DFEd,

LR MUH—EX

LEZAMUDRAML—DOBACEBIRBICOWVWTIE ICEBHEEINTWVERT "netappio DAYV R TT" ZBHRL
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T fEEwnwJoon,
OxX>JH%—EX

8> OpenShift f —E X L ERRIC. OJEHE T —E XL, Ansible &, 1RV MU T 71)L (B)%) TiRH
INB3BHNTA—RFZFRALTEAINEI AR, FLATVIICEENTVET, Tl
OpenShift DFIHAT > X b —JLEFICOF > %EA L. OpenShift D1 VX b—)LEICOF VI ZEAT B &
WS, 2DDA VA M=ILAEICDVWTEHBLEY,

Red Hat OpenShift /N\—<3 > 3.9 L%, 7—RBIEICEAT 3B H D728, BT —E X
NFS ZFERLAVCEEZARD RFa XY FTHELTWLWE YT, Thid. Red Hat @D T X

C) MCEDSWTWET, ONTAP O NFS H—NIZIFZ DO LS HBEIF R <. BREICOX VJEE
ENYITYITEET, OF VI —ERICIIREMNICEESH DO NI %ERT 54
EAHODEITH MAOTORINDRY TV T TSy NI x—L%EFERTI5EIEL T
W32k, NFS%FEHITIERAI’BEVW EEZRERELTLIEEL,

AOFX Y JH—EXTNFSZHEHT 3551%. AnsibleZEHZRET IHNENHD XY
openshift enable unsupported configurations &7 ! true 1A —SHKRBLABEVWELSICLF
ER

oI

OFX I —EXIF. BBIZIGLCT. MADT7 TUr—oa3 VIl8AT3ZeH. OpenShift 75 XX BIERD
JT7IEICBATECCHTETET, BIEOJZERET 250IF. BHZEELFT

openshift logging use ops &L T true f—EZXDA VXXV AW2DERENE T, RFOOFX >
AVRBAAZHEIETIERICIE Tops ) BEEFN. 7TV T—2a3> DAV ARV RICIFEENTE A

BAREICETDWT Ansible ZHERET D cid. EEOY—EIDNELWIAML—C%FBETED LSS
TRODICEETY, SEAREDA T VERTHELL S,

LFoRICIZ. OF VI —ERICEET DX ML —URBRICEET 2ZEHOADSENTL
C) £9, TOMDA T g i, THERTE XY "Red Hat OpenShift DOF >V ICEAT 2 R+ a
AV M BARERICIGLC T, H#EE. RE. FREIIHMENHD T,

KORODEHTIEZ. ANWLEFRZEALTOX I —EXD PV £ PVC {9 % Ansible 7L 1 7w
IDMER TN E T, TDOAEIK. OpenShift 1 X R—=)LBICOAVR—X VbV A N=ILT LA Ty I %E
BAI3EDBHIEEIMNIEEEICE DD BEFEOR) a—LDHZBEIEATa> ek bxEd,

Z# (Variable ) B3

openshift logging storage kind ZICRELF 9 nfs OJRHTHT —E XBEDNFS PVE
T’FEJZ@'% TC&JO

openshift logging storage host NFS RXMDRIAMEELIZIP 7RL R, REY>

VOT—ARLIFICERELTLIETL,

openshift logging storage nfs directory NFS TJRXR—FDIYT>F/INR, TR RV
A—LHRE LTIy o3 >yTNTVBRERRET
9 “Jopenshift_logging’ C DERICIE. DN ZFEH
LE9,

openshift logging storage volume name %Hi. B pv_ose logs {ER S 2PVD,

openshift logging storage volume size e ZIE. NFSIT O RR— kDA X 100Gi,
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OpenShift 7 5 XA AN T TICKRTHE T, ED=® Trident ZEA L THRELIBE. 1 VX M—ZX#M 7O
ECaZ Iz ERALTAR) a—LZERTEET, ROEHZRETINELNHD £,
Z# ( Variable ) B3

openshift logging es pvc dynamic gicyoeEYazZyresnich) a—LzERT3
HElk true ICBREL 95

openshift logging es pvc storage class n PVC TEFHINZ AL —T 05 XD%HE,
ame

openshift logging es pvc size PVC TEXREN/AR) a—LDHY 1 X,

openshift logging es pvc prefix AFX>J 9 —EXTERINE PVCOTL T v D
Ao

openshift logging es ops pvc dynamic ZICRELFT true NI TOES 3 Z >N

R a—L%opsAF I 1 VARV RICHERT 3,
openshift logging es ops pvc storage cla JMEBOFVIAVXEAVADA ML =05 AD%

SS_name Allo
openshift logging es ops pvc size WIBA YRRV ZADR) 2a—LEBRDHY 1 X,
openshift logging es ops pvc prefix ops TV RARAVAPNCDTIL T 1w,

AFX IRy I %ZBALEY

#EAD OpenShift 1 Y XA —IL7OEXD—ERE LTOF VI 2 EATIIHE. BEOEA IO RICKS
ITTEAE T, Ansible &, BRERHT—E X & OpenShit # 72 17 F%EHE LI VEAL T, Ansible H'5E
TLESTCICH—EREZFBTESRLSICLET,

ezl RIDA VR L—ILRIZEATZEEIE. AVR—RY LA T v % Ansible TERT ZHED
HDFJT, TOFOEXIE. OpenShift DIN—T 3 VHERBRZTHHITMIEESNZHENHZD T, 47
FATRES £S5 L TL 72TV "Red Hat OpenShift Container Platform 3.11 @ RF a2 X > F" AL TWS /N
—Ja I LT

EEY—EX

CDIERBY —E X, OpenShift 7 S XAADAT—R R, VY —FBEXR, JR%ICETIEEREREZEE
EBIRELET, Ry ROEEHREEICHMETHD. ZLOEBTIZ. Fr—SNw oo a—Nv oD
T —= g IlEEY—EXRDT—2%=FERALTVWET,

A% >4 % —E X% OpenShift 21K F#kIC. Ansible Z{ER L TIEIEY —EXEZEAL XY, /o OF >
JH—ERCEKRIC. XMy IH—ERIZ. 9 RA2ONE8EY b7y FEEXIFOAVR—22 MDAV
F—ILAEEFERL GERTREICR ST-RICEATEE T, RORKIC, BIZEH—EXITKEMNI ML —O %K
ETARICEBECRZEHZRLETD,

HUTORICIE, BT —E RICEET 5 R b L— SHRICEEY 5EHOAHE ENTVE
(D 3. CorFaxyhicl. MICHEABEICHLCRER. RE. FHTESTTL NS
MBDET,
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Z# ( Variable ) S¢4m

openshift metrics storage kind ZICRELEY nfs OJEHRT —EXHDNFS PVZE
ER Y 3780

openshift metrics storage host NFS KRR DRI MRERLIFIP T RLR, Thid
SVM D7 —4% LIF ICRESNTWVWBIRENBHD &
ER

openshift metrics storage nfs directory NFS T RXR—bDIYT> E/INR, TczIE R
A—LARE LTSy o2 3YTNTVRHEERET
9 /openshift_metrics’ CDERICIE. DN ZFEH
L&Y,

openshift metrics storage volume name %Hi, 5 pv_ose_metrics fERL S BPVD,

openshift metrics storage volume size fce 21E NFSIT U XR— b DH A X 100Gi,

OpenShift 7 5 XA 2N TICRTHT. FD7=® Trident ZEA L THRELIIHBE. 1V X M—SFEFHN IO
EYazZ>JzERALTAR) a—LZERTEET. ROZHEZHRETIHELHD £,

Z# (Variable ) G2
openshift metrics cassandra pvc prefix X cUw P PVCIERTZTL T v R,
openshift metrics cassandra pvc size BERTBZHR) a—LDYA X,

openshift metrics cassandra storage type IBREICFEATZI AL —2DEA T, BYRA ML —
U5 R%ERALTPVC Z1ERLT 3 ICIE. Ansible
IZxf LT ZN% dynamic ICERET Z2HEHLH D
ERS

openshift metrics cassanda pvc storage c T2 ML —T0 5 2DEHI,
lass name

EBET—EXZEATS

KA ARV )T 74)LICHET)A Ansible Z8 % EZ& L T. Ansible TH—EXZEALE
9o OpenShift 1 > X b—ILEICEA T 355, PVABIMICERSNTERINET, JVR—%>F
TLA 7w o%FERLTEATSIHEE. OpenShift D1 > X k—JL#IC Ansible |2 & > THEAR PVC HMER
SNEJ, £y Trident HOX ML =272 7OEEDS3aZ>JLichelcH—ERXEZEALEXY,

FEROBHEEA Ot XX, OpenShift DEN—Ja3 V TEEINZAREMLHD XTI, HTRELZIT-
TL 72T L) "RedHat OpenShift EAH A K" ZN—=J3 VICEHETEEL. BEICEHLETEELE T,

5 — 1R

Y RTYTDRNL =TSy N T4 —LDMRET BT —RREE D ANUDFT TS
AVICDWTERFAL £ 9, Astra Trident Tld. Z5 L7c#ge—Z = FHTE SR a
—LZ7OED3Z VI TEERT, KEHICEAITRI3EGRHZ 7TV r—>3> 2k
IS T—RFRZBEVANVOHBZAEL TEBELHD £,
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BENVITYTLET etcd V5 RET—H

Astra Tridentld. KubernetesZ S A ZDICART—RZ%IBML £ etcd T—ER—X : ZEEAMNICNY I T
WL TLET W eted IS5 ARTF—RIF. KERKERICKubernetesZ S XX %) AN TARICEETT,

FIE

1. s etcdctl snapshot save ANV REFETRE. ORIV MM VRALRFT YT a3y b EERT
TET etcd VT RE .

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

COOTY R etcdd>TFH%EAE > 7w 7L Teted Snapshotx ERL L. ICRFEL £9 /backup T+
Lok,

2. RENRE LB EIL. etcd Snapshot Z A L T Kubermnetes 7 5 X 2% XAV 7Y ITTEEY, &
FHEL %9 etcdctl snapshot restore ICfER S NTAFEDSnapshotz ) A 7§27 R
/var/lib/etcd 7 # L&, A M7, ZHRBLEY /var/lib/etcd 7 #ILAICHEMENE LT
member 7 A, RIC. OFlZRLE T etcdctl snapshot restore ANV RZEZEITLET

etcdctl snapshot restore '/backup/etcd-snapshot-latest.db' ; mv
/default.etcd/member/ /var/lib/etcd/

3. Kubernetes 7 5 2 X =1L I 201, HERIEAZEZIARTIE—LTHETET,

4 #FERAL TS XA2%ZERMLET --ignore-preflight-errors=DirAvailable—var-lib-etcd 7
>,

5. VSRR EEILT=5. kube-system Ky RHEEIL TWB e R LET,

6. ZEAL £9 kubectl get crd TridentTIER S NIcD X Z LY —IADEFEET ZHE SHERESR
L. TridentA 720 FZERLTIRTODT—EHFECETHI CZzHRITSIAT R,

ONTAP XFv o gy hzERBLTHNZUANJLET

Snapshot I, 77— 3> TF—RDRA VMM URALVANIVATS a0 %RMBETZ I TEERR
BHERE-LET, 72720, X7y o ay MEIBRTIINY I 7y TENT. ARL—=UU AT LOEENFE
DDKEICT T BREIFTTONEHA. LH L. REAEDSFUAT, T—2%=FIEREHEIZY AN
TEBEMNAAETYT, ONTAP Snapshot 727 / AV EFEA L TR a—LDNY I T7 v THERT B HE
EVRANTTBRHECDODVWTEHBEALE T,
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* Snapshot R > —H NV I IV RTERSINTULWARWES. T7FI N THMERINE S none AR O —
I ZD7=8%. ONTAP TIXEE Snapshot IIERINEE A, 772 L. XA ML —UEEEIEZ. ONTAP &
BA YR —T 14 AW SFET Snapshot Z{ERL L7=D. Snapshot KU —ZZEELLDTEEXY,
L& Trident OENMEICITRZEL £H Ao

* T 7#4I)ETIE snapshot 7«4 LV MJIERRINEFEA. CNICED, ZFEELTFOEY 3 =Y
LR a—LOE#H#MZRARICEHSZ N TEXT ontap-nas $& U ontap-nas-economy F
SANe ZBMILET .snapshot ZERTRETDT L2 Y ontap-nas & U ontap-nas-
economy F SV —2 3 hRFw I gy bhoT—2%BHE)ANITEBZLSICTBEIRITA/\

* ZEHAL T, UaidSnapshotiCEBHERENTWBIRREICR) 2 —L%Z ) A7 LEXT volume snapshot
restore ONTAP CLIOY > K, Snapshot AE—Z X7 F3L. BIEDRY 2 —LEBRIFEEEZ N
F 9, Snapshot AE—DEHRICHAR) 2 —LRDT—RICMAFEEEIEFIRTERDONE T,

clusterl::*> volume snapshot restore -vserver vsO -volume vol3 -snapshot
vol3 snap archive

ONTAP Z{FRH L CF—2%2L U — K

T—=RDOLTVTr—hiE. AL=—2TLADOBREICELE T —HBENSRET S LTEERKREZRILE
ED

@ ONTAPL 74— 3> F 0 /O OFEICDOWVWTIE. Z2BLT"ONTAP D RF a2 X k"
<IEEL,

SnapMirror Storage Virtual Machine (SVM) LU —> 3>

ZERAT 3. SYMDFREER) a—LZFELSYMEEZ L ) — M TE XY "SnapMirror's KEDFE
L7=3%&ld. SnapMirror TR T4 %—>3 > SVM%Z 70 T4 L L TT—2DIRMHERIRTETEd, X
TLN)ZA RTINS, TSATVICRIENTEET,

Astra Trident (&, L7V —2 3 VERBARZEBHRTI RV D, X ML —UFIEEIE ONTAP O
SnapMirror SVM L 77— a UieezERA L T, AU a—L%EZT4 ARV AN (DR) TAT A4 F%—
SavIcEENICL U — R TEE Y,

SnapMirror SVM L 7)o —> 3 VikeEZ R I35, MECOEEZFERAL TLW3I5ERIE. XDR%ZE
BLTLIEEL,

* SVM-DR B’ BMICHR > TWB SVM CEICHBED/NY I T Y REER T 2UEDLH D £7,

CLTVT—hENIENY VIV P2 BBRBBRZEREERLBVELSICA ML P ISR ZRET VB
RHDFT, SYMDRZHR—FIBINVIIVRICLTUT—2 3 VEROFREZ 7O 3 =207
BURENZVWRY 2a— LD D255, COMEZERTECHEETT,

CTIVT=aVERBEER. TEOLTVT—2 3 VICHESEMOOR b EMEEERL. VAN
TSVERELTH S, T—2L U= a3 ZFRATI3RENHD Y,

* SnapMirror T X7 4 *—>3 Y SVMZ 7071 71T 3HIIC. T2 a—ILENT=FTRXTD SnapMirror
BxF 2k L. EITHRDITARTO SnapMirror Fnixx=FRIELTL U r—> 3 VEAREMRRL. V—X
SVM %Z{21lELTH 5. SnapMirror T X7+« %—> 3> SVM Zi28IL £ 9,

* Astra Trident Tl&. SVM OREZEFEFTIIRHINGL, ED7H. BEHNRLELLHESIE. BEEN
HERITITBZHNENHD X9 tridentctl backend update FTLWNY I IV RADTridentd 7 = —JL
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F—N—Z%hr)A—-95IXFK,

SVM Dty 7y 7FIEOBEZRXRICKRLET,

CYV=RUSZRARETRATAR—2aV IS RAABICETEBRERELE T,

ZERALTT AT *2—>3 SVMEER L £ T -subtype dp-destination 77> 3>

LIV —=23rPaTd R a—etfER LT, BERERTL IV 7r—2a iR ITEN3EL5I1CL

9,

EFERALT. TRAT4%—>3YSVMH5Y —XSVMADSnapMirrorL U r—> 3 V%= ERRLE S
-identity-preserve true Y —ASVMIBH Y Y —ASVMA VA —T 1A R%ETATA4F—>3>IC
BEICOE—934TF>3>. TAT14%—>3 > SYM A5, SnapMirror SVM L U4 —< 3 VE8%&

ZHEMEL £95
Data E] i
access —

SnapMirror DR

(L[ relationship

—

SVM peer relationship

Source SVM
(| [ [ [ - o

‘Cluster peer relationship:

Trident D7« XU AN D=2 70—

Astra Trident 19.07 LAF# Tl&. Kubernetes ® SSD %A L THEDRKEZRE. BELTLE

9o KubernetesV S XA AEFEALET etcd BV I LTART—R%=RIALET, T

I, Kubernetes= RT3 xAiIRE L TWVWET etcd T—R2 7 71 ILEEEFAZIE R v k7w FFlexVoll
BTN TWVWE T, D FlexVol I£ SVM ICHD. SVM D SnapMirror SVM-DR BRIt AV A UH A1 ~DT
ATA4F—>3> SVM E—HEICHD £9,

KEFERFIC Astra Trident ZER L T, B—DY XA — Kubernetes 75X 4% 1) AN T3FIEZRICTRL
x9,

1.

Y —2 SVM TRERENREE LIEEIE. SnapMirror T X T4 %—>3 > SVMZT7 V570 TbL T, %
DI=DICIE. R 2 a—)LENTz SnapMirror ERXZ(E1E L. EITHD SnapMirror E5xZzHIEL T, LT
Day—>a VERZRERL. V—XASVMZELELT. TXT0%—>3 > SVM ZEFHLET,

T AT X =23 SVMD S, Kubernetesh 8 EFNTWER) 2a—LEIY T RLET etcd VRAE—/

—ReLTEY NPV TENBZRRA DT =527 71 LA,
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3. Kubernetes? 5 XA R ICEE S Z2MBARIFAZZ DICIARTIAE—LZE T /etc/kubernetes/pki €L
TCetcd member D7 71 JL /var/lib/etcds

4. Z{FE L TKubernetes?Z 5 X 2% EF L £9 kubeadm init AY Y RICEZIBEEL XY --ignore
-preflight-errors=DirAvailable—var-lib-etcd 75%, Kubernetes / — RIZERT 3K~
fald. YV — 2D Kubernetes 7 5 XA X ERLTHBEHNBETT,

S Z#RITLE T kubectl get crd AX Y RZFEAL T, IRTDTrident A XX L)Y —ZXHDBEL TW
BZHNESHZERHR L. Trident4 720 FZEIRL T, IRTOT—EHDFIBEIEETH D 2R L F
ER

6. ZR1TLT. BELIRTONYIIVRZEHL. HILLWTRTRX—> 3 VSYMBZRMEEFT
./tridentctl update backend <backend-name> -f <backend-json-file> -n
<namespace> ANV RERITLET

TI)r—o 3 kEAR) a—LDGE. TATA4F—>3>Y SVMB 757« TbEnsd
. Trident IC&>TFAOES I Z I TNIEIRTOR) a—LHRT—XOIRME=ERBL

@ 9o BIHADFIEICHRE > T Kubernetes 75 X2 %E T AT %—>aAlTEy b7y LT
5. IRTOEARY ReARy RAFEwEN. A>T HbESNET7 U r— a3 vidR&ER<
RITINET,

SnapMirror R 2 —LDL V5= 3>

ONTAP SnapMirror R 2a—LL TV =23 3T X2V ANUKETYT., COMEZFERATDI E. R
Ja—LLRILTTISZATIVRAN =BT RTA4HZ =23V AL —JIZT7 2 AMIILA—N—TEX

9o SnapMirror |&. Snapshot ZEf T2 T, TAVAVIANL—CEDTSAT IR MNL—=DARY 2
—LL ) RERIEIEIS—%ERLETD,

ONTAP O SnapMirror R 2a—LL V=3 >0ty 7y TFIEOBEZRICRLET,
* R a—LHABREINTVWEISAZER) a—LHhETF—2%RMHTZ SUMBOET) VI %2H/EL
9,
* BMROENEZHITE T S SnapMirror R > —%{ER L. TDOEZRDEREBMEZIEEL XY,

c ORYVRNEZFERLTTF AT R—>ayR)a—LeY —RKRY 2 —LDOBEDSnapMirrorBa{% % B L
[snapmirror create. W@Y]ZSnapMirror’R!) > —%Z&DHTET,

* SnapMirror BBRDIERE. V—AR) a—LDSETAT4 %= 3 VR a—LADR—Z A VEGXH
RTIDEL5IC. BEREHALLFT,
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Source volume Destination volume

v

Trident @ SnapMirror R 2 — L7 HFXZUHANUD—o 70—

Astra Trident TE—D Y XX — Kubernetes 7 5 X2 %) AND $B3FEZRICTLET,

1. RERRELIBEIE. AT a—IILEINT=TARTD SnapMirror Xk #ELE L. RITFDITARTD
SnapMirror 5% HIELE o TRAT 4 X—> 3 VR a—LDFHEAFED | EFIAHFTEEICR D K SIC
FTRATA4FZ =3RRI )a—LEY—RR) a—LOBOL T r— 3 BR%E#EIRLET,

2. FRAT4%—>3SVMH5S. Kubernetesh'E EFNTWVWBHR) 2a—L%EZI T MLET eted AR MR
FENB3T—RT7AILEIBAE T, YRA—/—RE LTEREINET,

3. Kubernetes? 5 XA R ICEE T Z2MBARIFAZZDICIARTIAE—L XY /etc/kubernetes/pki €L
Tetcd member D7 71 )L /var/lib/etcdo

4. %317 L TKubernetesV 5 A ZZ{EM L £ 9 kubeadm init XY RICZIBEL XY --ignore

-preflight-errors=DirAvailable—var-lib-etcd 7 5%, KRR M&IFY — XD Kubernetes 75
ZABZERLICTBRENHD £T,

S #EITLE T kubectl get crd IRTDTridentA XX LY —ZADFEEHL TLWBIHESHEESRT S
ARV RTY, IRTOT—EZHFIBEAENE SHZHERT D7HICTridentA 72V b ZEBIEL £ Y,

6. FIDNYIITVRESI)—=>Tw L. Trident ICHILWANY I IV REERLET. TATa4X%—>3
VSVMOFEFH LWEEBLIF. FTLWLWSVM&E., BKUNRT—RZEIEELEFT,

TV —=oavkR) a—LDT« P2 ANVD—oTJ0—

ROFIEIE. KEFREEFIC SnapMirror T AT 4 Z—> a3 YR a—L%x VT HEEIhic7—o0— R TE
BATE3&L5ICT3HEZRLTVWET,

1. 272 2= )LENT=FRTD SnapMirror ERiXxHIE L. RITHD TR TD SnapMirror Erix%x 1k L &
To TATAX—>2 a3 VR 2a—LDHRANRD | EFIAAAREICRDZLIIC. TRAToR—avhR)a
— LY —RR) a—LOBOL V5= 3 VBEREERLET. YV—XSYM DR 2a—LIZ/NT Y
REhicPVC ZFERLTWRERZ V) -7 v ILET,

2. gHRDFIEICIHE > TT AT« *—> 3 VAT Kubernetes 7 5 X% tw 7w FL7-5. Kubernetes &
SRAHSEARIE, PVC. PVEIU—2T7 v FLET,
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3. Trident THLWEEBLIFET—ZLF. TXT4%—>3>Y SYMDFHLL SVM B E/NRT— REIEE
LT FILWAYI IV RZERLET,

4. Trident D1 >7R— FEZFER L T BRBRARD 2a—L%E. FILWLWPVCICNA Y REIN-PV ELTAH
YR—bLZEY,

S.HILLIER L PVC ZEALTT7 U r—> a v EBEZBREREALEX T,

Element Snapshot ZfEFFL CT7—&ZJANJULFT

R 2—L®D Snapshot 27 22— )LZ&KEL. BELRFET Snapshot ME TN TWE Z & =ML T,
Element R 2a—LEDT—R%Z/NYv 07w FLET, Snapshot 72 2—)Li&. Element Ul £7z(3 API
EEALTHRELET, R/E. ZFEAL TR 2—LAICSnapshot A7 P a—ILERET DI LIETETEFHA
solidfire-san RS54 /\,

T—RHIFIE L5 E &, FED Snapshot Z3#EIR L. Element Ul £72I3 API ZEHA L TR 2 —L%=FE)
T Snapshot ICA—JL/N\w I TEE T, D Snapshot DIEFEICRY 2 —LICK L TITHONIEEIFTART
TLCRD £T,

X«

Xxal)T+

CICEREH INHEREIEEBE(C, Astra TridentD 1 VX b= )L ERLITHoTLE
LYo

[

Astra Trident Z T HB DR — LXAR— X THEIT

TIVr—oa3>, 75— g EBE OA—Y. BLUEET7 )5 —> 3 Hh Astra Trident 7 72
TV RERFLIZIRYRIZTIEALABEVWLSICLT,. EEEOEVWANL—C%2BRL. BEEOHZTIT
AET4%ZTOVvITEEHNEETY,

7 ) r—2 3 o A—H % Astra Tridenth 5289 5 (CIE. Astra Tridentz #4 9 JHB D Kubernetes % —
LRAR=ZICA YA —=)LLTLEE W (trident) o Astra Trident ZH B O %FIZMEICEEE T 5 Z L T
Kubernetes EI2{BHEDHH Astra Trident Ry RICT7 X TS, &BIZEB CRD #7727 MBI
127—T74777k ONWOIVR®CHAP >—2 L vk (BRYETBIBER) ICTIERATEITEZLESICADE
9, Astra TridentO R— L AR—RICT VL ATETZDIIEEBEELITTHZZEEZRRLTH S, ICT7I7ER
TE3ELSICLTLIETV tridentetl 7 U= 3>

ONTAP SAN /N2 LY RTCHAPRif%=fERAL ¢

Astra Tridenti&. ONTAP SANT—4O0— RICHLT (AL T) CHAPA—ZDREFEH K — k ontap-
san $& U ontap-san-economy RZA/\) o 2 bT7wFTlE . RAMCAML—=I NV I TV RORBD
SPEEIC. XWAE CHAP & Astra Trident ZfEFE T2 e EHRELTUVLE T,

SANZ FL— RSANEFERTB0NTAP Ny I T RDIBE. Astra Tridentld N AAECHAPEZSRE L. &
FRLTCHAPOA—HRZES—ILw b EBETEIFT tridentectlo ZEBRBLTLKETVW"'CEE5HZ TEL
72 LV ONTAP /N2 T2 R T Trident h* CHAP %Z 48T 32 A E% CHER< T2 &L\,

@ ONTAP /\w & T R®D CHAP 7R — k& Trident 20.04 LAP& THIB T RE
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NetApp HCI & & U SolidFire /\'v 7 T> KT CHAP 53t = fFA L £

ARZ ¥ NetApp HCI /N\ww o T R & SolidFire /NI T2 ROBDEREEEHERT D7-HIC. WAHRD CHAP
HEBATERICEHBELE T, AstraTrident &, 7+ T XIZ2 DD CHAP NRT—REGLI—UL v
FATOT O M EFERBLET, TridentzCSIZOEY 3 =>4V —J)LELTA VA M—=ILT 3. CHAPS —
Ly EDEEIN. ITBAINE T tridentvolume MG BPVOCRA T U by PV EZ{ERRT D &
CSl Astra Trident |& CHAP >—2 L v &2 EHALTIiSCSI vy a>%/iBL. CHAP Z/ L T NetApp
HCI & & U SolidFire > X7 LEBEL £,

@ CSI Trident IC&k > THER T NT=R) 2a— L. EDR) 2a—LT7 72 RT I —FICHEEMIT
BNTWLWEHA.

CSIAD7OYRIYRTIE. 7—AH—/—REDTFNARE LTDRY 21— LDOEFIE Kubernetes THL
BaInNFEd, R a—LDYERME. Astra Trident 7' NetApp HCI / SolidFire & X2 7 LIZXt LT API MEUSH L %
ETL. TFROI—I Ly FBRBRWVERIFY—I Ly FEBIEL T, Trident ' Kubernetes IC>—2 L
wikEBELZT, &/ — R_LD kubelet |E Kubernetes API ZN LT —2 Ly M7 L. RUa—L4
ICT7 912 R$EE/—RER) a—LDEEE TN TUL S NetApp HCI / SolidFire & X 7 LT CHAP =317/
BWMEIB=DICERBLET,

NVE#$ & U'NAE TAstra Tridentz A3 %

NetApp ONTAP (&, RET— 2 DESLERME L. T4 XUHEH. RE. GASNIBRICKET—4%
REL XTI, SFMICDOVWTIE. BB L T TV "NetApp Volume Encryption DE&TE DIEFE",

* NAEAANNW I TV RTEMICHE > TWVWBESIE. Astra TridentTFOEY 3 Z >SNz IARTORY 2
— LHANAEICHIS L £,

* NAEBNY I IV RTEMICHE > TULWRWES. NVEESIL TSI EICREL TLWARULHAET D, Astra
TridentT7OES aZ >0 3NmIARTORY 2a—LDBNVERISICHED £9 false /NI IV RIERK

NAEXTIG/\w & T2 K DAstra Trident TYERR ST 3R U 2 — LlE. NVEXTIINAETHRES{L T
NTWBHENBHD FT,

* NVERES{t 7 ST IRICERETIT T true Trident/Nw o T RIER TNAERSS{L & EMIC
O L. K 21— LB TREDRES (S —%EH L £ 7.

* NVEEEB L7 ST ZICERET S false NAEDBEIAR /N W I T2 RTld. NAERBZHRARD
A—LPMERENE T, NAERES{LZEMICT BICIE. NVERESIL 7S % ICK/RELETT

falseo

* BBTRHICNVERE Bt 7 ST #ICRE T B Z & T, Astra TridentCNVER Y 2 — LZFHTERTEE T

trueo
NY DTV RERA TS a3 >OFMBICOVTIE. UTZEBRBLTIZEL,

* "ONTAP OSAN#ER A S>3 "
* "ONTAP NASO#ERA+ 7> 3 "

Linux Unified Key Setup (LUKS ; i —tv k7 v )
Linux Unified Key Setup (LUKS ; AZ7 7/ R¥—tv b7 v ) ZBMICL T, Astra
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Trident_E WONTAP SANE K T'ONTAP SANT O/ S —/ R a— LZBEE{TE X
9, Astra Tridentld. LUKSEES{tR) 2a—LD/NXT7L—XO—F—>3>¢R) a—
A?}K%E%-U-ZR_ l\ L/_Cb\ij_o

Astra TridentTld. THEINZ HD. LUKSICEL > TEBS{LEI MR 2 —LHAES-XTS -[R64ER ¥ £
— REFERLET "NISTS

ERZRIR Y BH0IC

* J—Hh—/—FRiCllFeryptsetup 2.1 L (B.0KDH T MM YA F—ILTNTVWEIRENHD X9, 5
M DOWVWTIE. BB L T ZE V) "Gitlab: cryptsetup”s

* NT7F—<IXVAXEDEHANS. 7—H—_/— K TAdvanced Encryption Standard New Instructions (AES-
NI) ZHR—bIBTCEZHRLEFT, AESNIYR— 2RI ZICIE. ROV REFETLET,

grep "aes" /proc/cpuinfo

AHRINBEWVEE. BEVO IO Y HIFAESNIZHR— L TVWEEA. AES-NIDFFHEAICDWLT
&, UTEEBRBELTLEEL "Intel : Advanced Encryption Standard Instructions (AES-NI) ",

LUKSEES1t=BRICL £ 9

ONTAP SAN$ & TFONTAP SANT O/ = —7R 1 2— LTI, Linux Unified Key Setup (LUKS ; Linuxii& ¥ —
ty b7y ) ZEALT. R a—LBEUOKRI MIBS{LZzBMICTETEY,

FIE

1. Ny UL RIBRTLUKSESLEEZEEHZL £, ONTAP SAND/N I Ty RIBEA 7> 3 > DI
DWTIE. ZBB LTIV "ONTAP OSANIERA 7> 3 >,

"storage": [
{
"labels":{"1luks": "true"},
"zone":"us east la",
"defaults": {
"luksEncryption": "true"

"labels":{"luks": "false"},

"zone":"us east la",

"defaults": {
"luksEncryption": "false"

by

2. ([ parameters.selector LUKSEES{tZFERAL TA ML= F—ILZEET B HE fl:
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https://csrc.nist.gov/publications/detail/sp/800-38e/final
https://gitlab.com/cryptsetup/cryptsetup
https://www.intel.com/content/www/us/en/developer/articles/technical/advanced-encryption-standard-instructions-aes-ni.html
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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. LUKSIKXRTL—X%#ELI—ULy b EERLET,

kubectl -n trident create -f luks-pvcl.yaml
apiVersion: vl
kind: Secret
metadata:
name: luks-pvcl
stringData:
luks-passphrase-name: A
luks-passphrase: secretA

HlFR
LUKSTEES{EENTcR) 2 —LALld. ONTAP OERHIFREEEZFBETET FEA.

LUKSNZX 7L —X%&O—7—>3>LEd
LUKSONR 7L —X%O—F5F—> a3yl TO—7—>3 V%R TEED,
INZTL—XIE. ") a—L. Snapshot, >—2J L w N TEBRBEEINB LI ZHRTDIE
(D TEhmLT RSV, BRIATVE/AZRTL—IRAEDNEHE, RUa—LEII> b
TET. T—AEADBEINEZXTIERATERLLRBZ LB ET,

CDRRAIICDWVWT

LUKSNXX 7L —XoO—7—>avid. Ra—L%=IT> RT3 RY RH, FTILLLUKS/NX 7L —XD
BERBICERINIESIZITHONE T, FTLLERY RAMER I B & Astra TridentldZR 1) 2 — LDLUKS/Y
AITIL—X%2o—0Ly bbrROT IO T4 THBRNRTL—X B LE T,

* RV a—LDNRTL—=XPR =T Ly bTTPIT4TBNRTL—X—HLEWEE, O—T—>3
UHERITENET,

ARV —LDONRTL—=D>—T Ly bDT I T4 TBNRATL—X—RTZ5G1F. 28RBLTL
72 & V) previous-luks-passphrase NI X—RFEHINZE T,

FIE
1. %8BI L £9 node-publish-secret-name $ KLU node-publish-secret-namespace
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StorageClass/NZ X —%, i :

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: csi-san

provisioner: csi.trident.netapp.io

parameters:
trident.netapp.io/backendType: "ontap-san"
csi.storage.k8s.io/node-stage-secret—-name: luks
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
csi.storage.k8s.io/node-publish-secret-name: luks
csi.storage.k8s.io/node-publish-secret-namespace: ${pvc.namespace}

2. RV a—LFTIESnapshotDBIFDNZI T L —XZREL FT,
R)a—L

tridentctl -d get volume luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelD>

...luksPassphraseNames: ["A"]

AFyvTravh

tridentctl -d get snapshot luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>/<snapshotID>

...luksPassphraseNames: ["A"]

3. AR a—LDLUKSS =2 Ly b EFHLT. FILWARTL—XCHIDONATL—X%EIEEL X T,
#8L £ 9 previous-luke-passphrase-name & U previous-luks-passphrase BID/NA T L —
XERLICLED,

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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4 RUa—LEIIVEIBHLWRY REERLEY. ChidO0—T—> 3V ZFRT 37HICHET
ER

S.NRTL—=POA—F—>arInfklex=EELET,
A a—L4

tridentctl -d get volume luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>

...luksPassphraseNames: ["B"]

AFvToavh

tridentctl -d get snapshot luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>/<snapshotID>

...luksPassphraseNames: ["B"]

TR

INZAT7L—=XI&. R a—LESnapshotiCHFiLWNR T L —XDAMNRINTceFICO—FT—>a>ydInk
L/TCO

@ T ZIE 2DDINRT L—XDREINTIHF R E TY "luksPassphraseNames: ['B", "A"' [El#R
DHARZLTY, MEERTT37DIC. HILWRYRENJHATEET,

A a—LOWRZEMCLET

LUKSEESMLR ) 2 — L ETRY) a—LILERZEMITETET,

FIE

1. #B%ICL £9 cSINodeExpandSecret MEEY — b (R—4&1.25+) , BB L T TV "Kubernetes
125 CSIIR) 2a— LD/ —RR=RADILRICS—I Ly b EFERALEFT" ZBRLTLEIWL,

2. %BIL £9 node-expand-secret-name H KU node-expand-secret-namespace StorageClass
/\°5>(—§o @J .
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apiVersion:

kind:

StorageClass

metadata:

name: luks

storage.k8s.io/vl1

provisioner: netapp.io/trident

parameters:

selector:
csi.
csi.
csi.

csi.

storage
storage
storage
storage

.k8s

"luks=true"
.k8s.
.k8s.

io/node-stage-secret-name: luks-

io/node-stage-secret-namespace:

io/node-expand-secret-namespace:

allowVolumeExpansion: true

${pvc.name}
${pvc.namespace}

.1o0/node-expand-secret-name: luks-${pvc.name}
.k8s.

S{pvc.namespace}
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LRXFv T 3wk (Kubernetes 1.16 LARI) ZHAR— kL TWLWRWESIZ. CN507 ./ FT—>avxzEA
LTPVCOuO—>ZERTE XY, Trident19.10 (. PVC A 5D/ O—Z=>FJ D CSIT7—o 70— %%
R—=FLTWBZEITEFELTLEEETL,

@ ZEATE XY cloneFromPVC KUV splitonClone CSI TridentD;EFR & REKDCSIUND
JOYFI2R,

RICHZRLET. A—HDNTTICEWSPVCZHF > TWVWBIHE nysql " ZFATI . I—HIFLWVWSHL
WPVCZEERTE XY ‘mysqlclone BEDT7 ./ T—>aV%=FERTS
trident.netapp.io/cloneFromPVC: mysqle D7/ T—>avty b ZERT B L. Trident (E7R1)
A—LZEONS57AOES 3 Z VI 35D TIFA<. MySQLPVC (X6 d 2R 2a—LD 7 O—>%ERK
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L&,
RDORZZERBL TSV,

*TARIR) a—LDI7O—2ZERTH 2R LET T,

*PVC EZDr0O—>ld. [EL Kubernetes F— L ZAR—RICEEL. BLAML—0 S5 EFHOBEN
HOFET,

* %fEF ontap-nas &V ontap-san RS N\DHRELRIFEIE. PVCEREZRETDICZHEIHLE
9 trident.netapp.io/splitOnClone YA EHLETHERLET
trident.netapp.io/cloneFromPVCo % trident.netapp.io/splitOnClone ZICEREL £
9 true ' TridentTld. ZO0—Z2FINTcAR) a—LZHR ) a—LHBSXTI Yy hFB78H. X+
L—URZMIFLAVWER, 70— 00 SNTER) 2a—LDSA 71V ERLICDBLET, ]
EINTWEHA “trident.netapp.io/splitOnClone X7IFICEREL XY false FAU a—LYL
70—>hY) a—LBDOKEFEEFRZERTZ2DTIERL. NV IIYRDIAR—HEHEDHIBEINE T,
FOH. 70— FICHBRLEWHET DAY a—LZHIRTET XA, 7O0—2>2X )Y T3
SFUATIE BOT—ER—XRY 2a—LEIO—ZVTFB3HEDNMRENTY, CO>F A TIE
R)a—LrZ#0oO—>THERTZT—ER—IR) 2a—LDYAIAHKEICEL>TED. ONTAP
TIEFRAML—=URIEDXA ) w MMEHD £ A

o sample-input Directorylli. Trident CEE T 3PVCERDHINSENTWVWE T, Trident /KU 2 —LAIC
BETINTA—REREDTEHBEICOVWTIL. Trident R 2a—LF TV b EBRBL TSI,

Kubernetes PersistentVolume #7777 bk

Kubernetes%# PersistentVolume 7Y T2 k&, Kubernetes?Z 5 XX CEFATRIEEICHRB A ML —C% R
LEJT. Ry RICEKELEWVWS A I 7ILHHBD £7,

Tridenth'3E31] PersistentVolume 727 b EERL. 7O 3 =>4 93R)a—L4
(D) KEESUTKubemetes” 5 X 2 ICEBMICERL ET. BHTEET 5T LIBESNATLE
Ao

TridentX— X 2 BRI ZPVCE{ER T 355 "StorageClass Tridentld. WILT B AL —J 0S5 X EFEHEL
THLWARY 2—LZ7OES3Z>J L. Z2OR) a—LICHLVLWPYVEERLEYT, 7O 3=Z>J S
NIERY) 2 —LEXIET D PV DER TIE. Trident IZXDIL—ILICHREWVWE T,

* Trident I&. Kubernetes IC PV&Z4m L. AL —0OED aZ > JICERTIRBLEERL F
T, £E55058H. HANXAIA—THT—ETHIEHIRIESNET,

*RYa—LOYAXE. PVC TERSINIYAIITEZRFTAEVWTAII—HLEIN 59 7T
F—LICE 2T RBEVEID A THRLBEEICYID LIFSNBEHZERHD T,

Kubernetes StorageClass 7737 b

Kubernetes StorageClass 772 ¥ . DABITIEEL £ PersistentVolumeClaims —&E®D 7O
NTA4ZIBELTAML—C27OEY 3 Z>JLEd, AML—205RB8MEN. BHEITZ OB 3=
JY—ILEFSEL. 7AEDaZ V= BETEZ—EDO SONT 1 ZEELE T,

BEENMERE LUBRITINELDHZ 2 DDEEAA TSI RDSED1DTY, HS 1 Dld Trident /N
JIVRATO U AT,

Kubernetes# StorageClass TridentZFH T34 T TV MERD K SIZHD £,
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: <Name>
provisioner: csi.trident.netapp.io
mountOptions: <Mount Options>
parameters:

<Trident Parameters>
allowVolumeExpansion: true
volumeBindingMode: Immediate

CNEDNTA—RIE Trident BB T. 77 ADR) a—LDOFOES 3 =0 FE% Trident ICIERL £
ER

AbL=U0FRADNITA=RIFRDEED T,

Bt ZANLEY WIE B
B (Attributes ) [string] XFFE2<y 7L WLWZR Bt TEM) €03
ESra EBRLTLETV
AL—=UTF=)L [string] StringList # < v 7 LWW\X RADRAL—F—=ILD
LEY DZXRANDNY IR
2DV EVY
AdditionalStoragePools  [string] StringList < 7 L\WL\X WD SL—=F=ILD
LEY DXMANDNY I IR
HOIYEYY
excludeStoragePools [string] StringList Z< v 7 WLWWX NOR L= F—ILD
LEY DAMANDONY IR
HOIYEVY

ALL—CRBRez0BEMBREIF. X L= TF—ILOZEREM E Kubernetes BHEICHETEF Y,

A=Y= ILOFEROEM

CNBDNFA—=RIF FEDZATDR) 2a—LDTAOED 3 =V JITERAT S Trident TEEINTWVS
AbL=2F—LZRELE T,
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B% ZASILET (B feft IRk THR—-—bFZN
£9

IOPS B EDEH F=IEF. O RYa—LT solidfire - SAN
FEATIOPS  I10PS PMREES N
TIRAEYT DM F£L -
A TWET

A . ONTAP Select ¥ 2T LTI R—FETNTULEEA

IFEAEDS 7m_l:|\ BRINEIEITOES I ZVJICERLZELET, ez YyoyOEYa=>I%

BXRLIBE. Yyo7OEYazZ>dR) a—LDMERSNE T, 7=FL. Element A AL —F—ILT

Lats ?zeﬁi\t_‘-f?h’CL\% IOPS O/ IMEr B AEZFERL T. BRINAMETIEIHL QoSEERELEFT. D
 BREINEIZR ML= T IILOBIROAICERAINE T,

BAERICIE. ZFEATE XY attributes HEDI T ADZ—X iG-S -OICNBRIANL—CORE%®
EFIETBRZEREITEEMNE LTWVWEY, Tridentld. @ _all I—T 23X ML —UF—IL2BFIMICKEE
LTEIRLET attributes ZIBELE T,

BAMNMERTE A WEEI attributes 7 XICE L 7—ILZBENISEIRT 3 I1CIE. ZFERALET
storagePools & U additionalStoragePools F—ILZ I SICHINKIBET RO DNTA—2, £
TEIIFED =Lty FEBIRTB7HD/INT X —4,

HEATE XY storagePools FBELTENTX—RII—KTZT—ILZES5ICHIRLEXT attributes, 2
E£D. TridentlFIC& > THBINIET—IILORRZFERALEFT attributes H& U storagePools FOE
TJAZVITDINTA—B, EELN—ADNTXA—RZBMTHERATIcH. MAZRKICHERTZ D

HEATE XY additionalStoragePools TridenthA 7O 3 Z U JICERAT 3 —ED S—)L%E. TER
INTWVWBT—ILICEERE IR T B72HD/INT A —AR attributes BK U storagePools INTA—A

FHEHATE XY excludeStoragePools Tridenth 7O 3 Z U JIERITZ3—ED S—ILE T4 ILZ) Y
TIBDDINTA—=Fy CONTA—RZFEETIL. —HITE3T—IHAITRTHERINE T,

BB L TLEEV storagePools KU additionalStoragePools NTA—REZIBET D E. BTV
DR DICHRD £9 <backend>:<storagePoolList>. T C C <storagePoolList> l&. I8EL
NYIIVRDRAML—U = Z AR TRYI 2R NTY, T XIE. DERETY
additionalStoragePools KDL DICKRINET

ontapnas 192.168.1.100:aggrl,aggr2;solidfire 192.168.1.101:bronzec 15D XA KT
iF. Ny I IV REC YR MEOTAICERRFEEZFERATI T, 2FATIET tridentetl get
backend N\WIIYVREFDT—ILDU R EZEBRIFLET,

Kubernetes DE%

CNSORMIZ. BMN7OES a3 = DOBIC Trident MBIRTBAML—JF—IL I Nw O IY RICITRE
LEtHA. KPDIZ. Kubernetes Persistent Volume THR— K EINZNTX—2 =BT 217 T, 7—
H—/—RIZT 7ML RT LDOVERGERERIBYE L. xfsprogs RED T 7 ALY RATFLI—FT«4 T« %&b
BYrg3BahHbEd,
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B4 ZEASILEY & Bz B#Ed SR> Kubernetes

N DN—2 3>
FSstype (&FE X7 extd . ext3. JOwv oK a  solidfire-san- TART
) xfs 72 ¢ —L®O7 7 JL group. ontap/na
2T LDRA S« ontap -nas-T
7 ./ X—. ontap
-nas-flexgroup
. ontap -san
. ONTAP - SAN
S S -1kd
allowVolumeExp 7' — )L{& true false PVC 4 XD3E ONTAPNAS. 1.1k
ansion D& BRDYR—b%Z ONTAPNAS T

1 x—=JILFE L -
I35 1 t—7JL ONTAP-NAS-

ICLET flexgroup «
ONTAPSAN .
ONTAP-SAN-T
a/=—.
solidfire-san-,
gcvs, azure-
netapp-files
volumeBindingM 32327 SN R)a—LN1A FTART 1.19~1.26
ode D& DI WaitForFirstCon > R X EIH 7O
DERLE sumer Eraz=>J%
RTIHE1=
‘;7‘%%?)? LZF

* o fsType NTX—RIF. SANLUNICRKRER T 7AILY RAT LA T2 H[HT 255 IC6E
FAL%YJ, £7. KubernetesTld. DIEEEDHFEAINET fsType 7 7ML R T LHTE
HEIBZCHERTIEDIC. ARL—=S0SRTHBML £9, R 2— LFREEIR. £ER
LTHIEHITEEXY fsCGroup Ry ROEFXFaUTFsAVTEFR N ((FHTZBEBEDH)
fsType DEREINE T, 2BBL T EE V) "Kubernetes | 7Ry RE/FOVTFDEF
AT AVTF AL ZRELET" ZFERALERY) 2 — LFRBIEDREDHEICDOWVWT
&, ZBRBLTLEEV £sGroup AV TF X~ (Context) o Kubernetes THUER TN E
Y fsGroup XDHGEDHEZIEELFT

° fsType FA ML —J U S RATHREINE T,

°PVC 7V7ERXE—FIEFRWO T,

NFS R hL = RSANDFE. NFS TV RR—RMIET 7ML R T LT TICEEL
9, BFEALET fsGroup ANL—U OS5 XTlE, 5ISHSRIBEITAHNELNHDET
fsTypeo ICRRECTT XY nfs £lInullAANDIE,

* ZBBLTKREEVWR) 2—LZERLET"/RU 2— LIEEROFMRICOWVWTIE. 258
LTS,

* Trident® - > X b= /N> RJLICIE. TTridentTERT 23X ML —2 0 5 XEEDFIH L
COMEENTUVWET sample-input/storage-class-*.yamlo Kubernetes X kL —
JUS2AZHIRT B L. WIET S Trident A L —T 05 XBHEIRETNET,
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Kubernetes VolumeSnapshotClass A7 T ¥ k

Kubernetes VolumeSnapshotClass 47 7Y T2 MMEIZIITWE T StorageClassesos @D Snapshot &
—lF. BRORA ML —C OS5 ROERICIRILBEE T, £7o. R 2—L Snapshot (& > TEERIN.
Snapshot Z #ZE7%: Snapshot 7 7 ZICBEMITE T, F7R U 2—L Snapshot (. B—DR) 2 —L
Snapshot 7 5 X ICBEEMITBENE T,

AvVolumeSnapshotClass SnapshotZ{E T B ICid. BIEBICE > TERINTVWIRENHD £, K
21—/, Snapshot 75 Zl&. RDERXTIERINF T,

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

o driver MR 12— /LSnapshotz B3R Y SKubernetesIZIEE L £ 9 csi-snapclass 7 F XX TridentiZ &
STHIBENZET, o deletionPolicy SnapshotZHIMRT 3MNBHLDHBBHAICEITIZUNERIEELF

Fo LWDdeletionPolicy WICERECSNE T Delete ZIBET D ¥, SnapshothHIREINI-E EFIC. R
1) a—ALSnapshotA TPV FELUVRA ML= U S AR OB E R B Snapshot B HIBREINE T, /-
. ICRELEXY "Retain lFZD & ZRL XY VolumeSnapshotContent YRR F v 3w AR
BFEnxd,

Kubernetes VolumeSnapshot 7 72 7 b

Kubernetes% VolumeSnapshot objectid. R 2 —LdDSnapshotz{EF T ZERTY, PVC AR a—LA
I 2A—UHSDERERITDEERKIC. R)a—LRXF v T3y gk, 2—HHEEED PVC DX
w3y b EERTBEKRTT,

R 2—LSnapshotERHA BB I NS &, Tridentld/N\w 7 T RTDRY 2 — LDSnapshotDER = EHENNY
ICBIEB L. —EDO%ER L TSnapshotz RFAL XY

VolumeSnapshotContent Z 7Y TV ko BEIEDO PVC SR F v o ay FEERL. FTL L PVC ZERL
TBEZIICRFT Yy I3y % DataSource & L TEHRTE XY,

VolumeSnapshot DS 1 741 2 )LV —X PVC CIXEREFZRTYT, Y—X PVC HHIRRENT
b AFv T ay MIEEFINE T, XFv T gy MHEEMRITSNTLWS PVC ZHIBRY

@ 3 &. Trident [$F® PVC D/\wvF>FR1) a— L% Deleting IRKEETY—2 L IH. &2
ICITHIBR L £ H A, BhEIT SN TULS Snapshot NS AR THIBREINZ & KU 2—LIFHIER
INEY,

Kubernetes VolumeSnapshotContent ZZ 7Y T b

Kubernetes% VolumeSnapshotContent Z 7T b, §TICTOEY 3= 3NTVWBHRY 2a—L4
MS1ER EN7zSnapshotz R L £ 9, IS TWVWE T PersistentVolume Eid. AL =05 XA
iIcFOEYaZ v ENTSnapshotz R L £J, ICBITWVWE T PersistentVolumeClaim BK TV
PersistentVolume 77T ko XRFvFoay bHMERCTND . DRRINET
VolumeSnapshotContent Z 7Y 7 MI. ADIFIDTYEV T %R IFLET VolumeSnapshot T
TV ko AT TV FiESnapshotDIERLEER L £ L7z
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Tridenth'33H volumeSnapshotContent 7 ¥ hE{ER L. 7OEY 3 =245 9§ 3K
(D a—LIESLTKubemetesy 5 A X ICEBNICBRL $ 9. BHTERT S LRBESN
TULWEtEA.

o VolumeSnapshotContent ObjectiCid. R ¥\ Snapshotz—=ICHAIT 2 FMNZTENETT
snapshotHandle, _11l snapshotHandle |&. PVDHARIE DHFIZ—REICHAGHLEHDTY
VolumeSnapshotContent 7 7Y T ko

Trident Tld&. R+ w7y hEBREZEZEFETDIE. NV IIVRIZRFTy T ay MHMERSNET, X+
w3y FAMERR I NS &, Tridentic &k > THEREINE T VolumeSnapshotContent A7 TV b %
ER 9 % Z & T. Snapshot% Kubernetes APIICABIL £ 9,

Kubernetes CustomResourceDefinition 7777 b

Kubernetes H X Z L)Y —XlF. BIEEHNERER LT Kubernetes API RO Y KR4V LTHD., BT H
T DY IL—FICERINE T, Kubernetes TlE. AT TV bDOL IS 3 V%IRRT 370D
ARZL)Y —ZADERZETR— L TWET, 2RTITE. NS5OV —IXEREZRIETETEY
kubectl get crdso

ARAL)Y—RAEEZ (CRD) YREETZATI LY MXRZT—AIE. Kubernetes ICE 2 TAXEZT—E X
R7ICRRIASNE T, THICKD. Trident DEIILT=X M T7HREBICAHED £T,

19.07') 1) —ZLABE. Tridentld W< DHh D% FEHAL £ 9 CustomResourceDefinition Trident/\w o >
R. TridentZ2 kL —2 25 R Trident’R ) 2 — L7 L Trident4 727 bDIDZFRIFTZI AT b
NEDATV TV bE Trident ICK > TEEBINET, £/ CSIORYa—LRFTvyFoavhTL—LA
D—012lE R a—LRAFTy T3y FOERICHDERWVSCDOHD SSD BEATNTUVET,

CRD | Kubernetes D EERTY, LR TERELIEVY—XDA T T Md Trident ICKk > TIER S E
T MERFAC LT, ZHEEL NV IIVRZERT 2582 R LET tridentctl I L ET
‘tridentbackends CRDA 7Y 17 M&. KubernetesiCk > THEINZT=DICERKETNE T,

Trident @ CRD ICDWTIE. XRDRITFEL TLIETLY,

* Trident 21 > X b—JLTB L. —ED CRD MEREN. DUV —XEA TEERRICERTES L SIC
BTOET,

* LEIDON—2 3> DTrident (EFRALTWEHD) BT v T L —RT35%58 etcd AT— M 2#FTS
7=®IZ) « Tridentf Y XA —SHhHW 5 TF—2%EBITLET etcd F—N\NVa—FT—X AT ERILT
BDCRDA T T b DYERR.

* Trident=7 >4 YA =)L 3ICIF. ZFERALET tridentctl uninstall O Y KR TdH B Trident’R
v RHHIBREINE LD, ERSN=SSDIZIZ ) —> 7w FenFtt A, 8B L T LTV "Trident %
oA VAR=)LLET" Trident ZZLICHIBR L THBBN T 2 HETIBRET 5,

Trident StorageClass A7 T ¥ ~
Trident Tl&KubernetesIC WG T 3R ML —C 0 S ADMER SN E T StorageClass ZIEET S 4TV b

csi.trident.netapp.io/netapp.io/trident 7OES 3 ZJHBUEBED T —ILRICAALET, X
L —2 035 XB D KubernetesD&ETE —E L TULWWS Z ¥ StorageClass R AT TV ko
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@ KubernetesTld. CNH5DA T ¥ MldKubernetes®D & ZICEBEMICIEREINE T
StorageClass Tridentz 7OES 3 Z VIV —JLE LTERALTWS ZEAERINE T,

ARL=C05RE R a—LO—EOEBEHTHEBRINE T, Trident &, CNEDBH/HEZGANL—UF
—ILHOBEEBEL. —HI3EEIE. TEOXML—STF—IILD FEOR ML= 0S5 E2FEHTZA) 2
—LD7OES aZ VI DEMBR—T v MIBRD XY,

RESTAPI ZERALT. A L= IS RZERERTIDRAMNL—PISAREZERTETE T, 2

L. KubernetesIRiE Tld. # L L\Kubernetesz E#{ 9 % & FIZKubernetesIRIBAMER S NZ & EEEL T
WX StorageClass 77217 ko

Trident N\ oI RATS o b

NI IYREIE. Trident MR 2a—LEZ7OESa VI T3BICAMNL—ONAMAERLET, 1
D0 Trident T VARV ZATHOEDBZIBDNY I LIV REBIETEET,

@ Chid. B TERSLUVERTZ 22004 TP I A TDSE5D1D2TY, 51D
|ZKubernetesT9 StorageClass A7 17 ko

NSDATI I FOERAEDFHFBICOVTIE. ZBRBRLTKESVW" Ny I TV FDEE"

Trident StoragePool 77T ¥ ~

ARL—=SF—)Lid. BNV I IV RTOFOES 3 =V IERTEREBIDEFRERLET. ONTAP O
Zas CNBIE SVMADT7 T — MMIXIG L £9. NetApp HCI/ SolidFire Tld. BIEENFEE L7z QoS
HIHICHIS L £ 9 Cloud Volumes Service DiBE. TNSIEIS T RIONAAD) =2 a ICwisL £

To FBARL—=UT=ILICIE. W7+ —I VAR T —2RERFMEZERI S AN L—BUDRHD X9,

MDA TS I bEIFERD, AL =T —LOEBREIIEICEFNICRHEINTEEINE I,

Trident Volume #7217 b

R a—Lld. NFSHEBRISCSILUN REDNYIIVRIVRIVRIVRAKRSY FTHERING. 7O
ESazZ VI OBEKENMNTY, KubernetesTld. TNHIFICEZENIGL £9 PersistentVolumes, A a
—LEERTREEIE. TR a—LICARNL—=205 ARG ENTVWARZEZRERLES, CDY S XIS
EoT. Ra—L%=7OES 3=V TERGFRETA IADRED X,

@ Kubernetes Tid. CN5DA TS 7 FHABIFMICEEINE T, Trdent A 7O 3=
JLIEHbDERRTEED,

REE(T T S5 M7= Snapshot H'dp 3 PV ZHIFRY % & XfIHd S Trident 78 1) 2 —LH' * Deleting *
REEICEH SN E T, Trident K 21— LEHIRT 5I101d. K1 2~ L0 Snapshot £ IR Y %
RELHD £T,

R a—LEKIF. 7OEDaZYIENR) a—LICBELRTONT A ZEERZLE T,
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B%
N—=23ay

2L

AL—=YU35X

H1 X

JOk3lL

1oR—=2%

cloneSourceVolume DE

1R Ty

splitOnClone

Snapshot 7R 1) & —

Snapshot U #'—7

IYVZRR—bRID—

snapshotDirectory D&

unixPermissions

JOv o1 =X

T7A1IN AT LA

ZASILET
XF5]

XF5

X5

X5

XF7]

XF7]

XF7]

XF7]

XF7]

XF7]

XF7]

7T —IL&E

XF7]

XF7]

X5

WA
LWLz

(=W

(=AM

(=AM

LWz

LWz

(AIny-¢

LWz

LWz

LWz

LWz

LWz

LWz

LWLz

(AIAY-4

GG

Trident APl D/N—2 3 >
(F17)

TR T 2R 21— LD%
Al

R)a—LDo7OED 3
ZVURICERI SR b
L—203 2R

7OoEYaz=yvI9 3R
Ja—LDHAX (NA
= i)

AT 7O0LIILOFRE
B Tfiley £ T
block |

Trident &R L 7. X b
L= RFLEDAT
JIU hDO&HEI

ONTAP (NAS. SAN
) & SolidFire-* : 70—
VITEDRY 12— LDO&H]

ONTAP (NAS. SAN
) oO—>E#EHISR
Uy brLET

ONTAP-* :{EHT 3
Snapshot 7R 1) & —

ONTAP -* : Snapshot F3
ICDHF—=TEINTWVBHR
)a—LDEE
ONTAP-NAS* : EFH 9 3
ITURKR—FRUS—

ONTAP-NAS*
Snapshot 7« L7 L UA
RRTNTVBRHESH

ONTAP-NAS* : &=#1D
UNIX 1EBR

SolidFire-* : 7Oy 7 |
vI2—-—H1X

T7AINI AT LDRA
7

Tridenth' 4 pY internalName R 2 —L%ZENT 3555, CDBKIZ2 DORXT Y T THERINE T, &V
IS AML=STL 74w IR (TIANMDTLT 4w I R) ZHRBEICEBMLUET trident £7IENY T
IYREEADTIL 74w I R) R a—LRAICEELT. EROZEIZIEEL XY <prefix>-
<volume-name>, ZND#E. LHIDTEHENTHLN. NV IIYVRTHATNTULWARVWXENEZFHRI SN
F9, ONTAP NI IV RDBE. NAT>ETIUA—RATICBEZHRZFT (RERIFICHED FT)
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<prefix> <volume-name>) ., Element N\ I IV RDIFE. 7Y A —RATIINATVICESTHEZS
nxd,

R a—LER%=FER L TCRESTAPIZERA L TR a—L%EEOED 3 =0 TE £9H. Kubernetes
RIEBTIXIFEAEDI—FHIZEEDKuUbernetesT=FHA T ZEEL TULWE T PersistentVolumeClaim
XY v RTrident X, 7OED 3 =>4 7O A0—RELT. CORYa—LAT o b= BENICIER
L9,

Trident Snapshot #7727 b

Snapshot (7R 2 —LDRA Y MV ZALOAE—T, FHILLWAR) 2a—LDTOED 3= X M7
RICHEHATE X J. KubernetesTld. TNHIFICEREFIG L £9 VolumeSnapshotContent 7 T2
ko % Snapshot ICI&. Snapshot DT —2 DY —XTHZHK) a—LHEERFTFTESNET,

% Snapshot 772 MIIE. ROTANTAHEENE T,

B ZANILFET WA Bz
N—=3Y XF5 =AM Trident APl DN— 3 >
(F11)

$a80 XF75 ={AW Trident Snapshot 4 7'
T hD%&H

1R —2% XF5 =qAN A=Y RTFLED
Trident Snapshot &+ 7'
T hD&H

R a—L% prasl E{AN Snapshot % ERL 9 2 7kt
BARD 2 —LDEH

A 21— LOKEL a2l E{AR AbL—=Y2 R T LICE

EFIF 5N TL S Trident
R)a—LATSTo bk
OFA

@ Kubernetes Tld. CH5DA TP o FHAEEFNICEIEINE T, TrdentA7OES3=>
JLIEbDERRTEET,

KubernetesE A L 7= ¥ & VolumeSnapshot 7 72 0 FERHAMERINS &\ Tridentid/N\wF > F X~
L—2 X7 LICSnapshotd 72 10 FZ2ER T 2 C E THBEL £9- o internalName T DSnapshotF
TS0 MDTL T4 v REHAEHDEZ L. DERSNE T snapshot- ZfERE UID D
VolumeSnapshot 7Y b (il | snapshot-e8d8a0ca-9826-11e9-9807-525400£3£660) o
volumeName $& U volumeInternalName /Ny F IR 12— LOFMZEIEL TRHAINE T,

Astra Trident ResourceQuota #7727 b

Tridentd T —E I, ZHEBEL X9 system-node-critical B%EEY 5 X ! KubernetesTlRH = VMBRE
75 RXATT, AstraTridentid. /—RODEBA> vy AT VRICR) a—LZ#NLTO)—2T v T

L. Trident®dFT I XAZRYy RHAUY —-XOBEIEVWISIXEXTEIDEWVEBLEETY)—7O0—R2 )TV
FTEBLDICLET,

FDT=HIC. Astra TridentidZ A L TWLWE § ResourceQuota TridentD 7T I X RICW TS P XF L/ —
RODFcHIL) OB,V SRA%EFBLICERAET S ATV b BAETIVERORBAEIIC. Astra
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Tridenth'Z3E L £ 9 ResourceQuota #7207 FE&EHL. BETNARVEESITERLE S,

TIAINEDIY =R —RESLVEBEISAELIDEFERICHIET I2HRELHZBSIE. ZEMTITET
custom.yaml £7/IZEFREL £9 ResourceQuota HelmF vy — hEFERT 24TV b,

RICTR T DIF'ResourceQuota’d 7' U R D Trident F Y ER %= BA T 3BT

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"]

)Y =X« Jx—ZDFEMCOVWTIXEBIBL TL/ETL) "Kubernetes ¢ )Y — 20 4 —4",

1) —=>7vw S ResourceQuota 1 VX b—JLHKRK L1156

FNIC. ODHEICA VA R=ILDEKRRTIIHBEDHD £J ResourceQuota A7V FAMERRSNEL
foo BUNCRITLTLIESVW" 7 UM YA R—)LFTT" 2B VA M=ILLET,

SELVHRWVGEEIE. ZFHTHIBRL £9 ResourceQuota A7V TV ko

EDO 4 L E9 ResourceQuota

WBEOUY —RE DY TE=FHIEHT B5EE. Astra TridentZHIFR TZE £ 9 ResourceQuota DAY Y R&fE
BLEATS o FOHIRK :

kubectl delete quota trident-csi -n trident

tridentctl Y>> RE&A T gy

o "Trident ¥ YA L—=Z /N>R AXYRIA>A—Ta )T ZBEHLTVWET,
‘tridentct! Astra TridentICEEBEIC T VXA TE £ d, +OLMER%FD Kubernetes 1—
HiE, COoO—)LZzERLTAstraTrident 1 > X k=)L L7=D. Astra Trident R K
HNEENZR—LAR—RZEEEELIEDTEET,
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ERRRERIAR Y R T ay
EABEICOVTIE. ZFTLTLEE W tridentet]l --helps

EAAREA AT P/ O—NILA TS aVIFRODEED T,

Usage:
tridentctl [command]

(LN AN IS
* create : Astra TridentiC ) ¥V — X %381
* delete : Astra Tridenth 512 ED 1) Y — X Z IR
* get ! Astra Tridenth 512U ED VY —X%E AF
* helpfEEOIOVT Y RICEAT 3N,
* images : Tridenth B L §23 A>T A X—C =R THIR!
* import : BHFD )Y — X% Astra TridentiZ 1 > 7R—
* install : Astra Tridentz 1 > X k—)JL
* logs : Astra Tridenth* 5 0% % EIR
* send : Astra Tridenth* 5 1 ¥ — 2 % 3%X(5
* uninstall : Tridenth*5Astraz 7> > X b—Jlo
* update : Astra Tridentd )Y — X5 Z &
* upgrade : Astra Trident® )Y —X%Z7v I L —R

* version . Astra Trident®/N\—<0 3 > = EHIRI

* '-d, --debug:T/\vIHT,

* *~h, --help:®AJLZ tridentctlo

‘-n, --namespace string:Astra Trident®r—LIAR—IADEA,

* -0, --output string:lHi7IFEH. JSON @ 1 D |yaml|name |wide |ps (F7#JL k) o
‘-5, --server string : Astra Trident RESTA VX —T7 T4 XDT7 KL R/AR— L,

C) Trident REST 1 42— 7 T X%, 127.0.0.1 (IPv4 DIBE) F7ld [:1] (IPv6e DIFE
) DAHEDVAY L TAIEBTZESICKRETTET,

C) Trident REST « 2 —7 1 Rld. 127.0.0.1 (IPv4 DIFE) £l [:1] (IPv6 DIHFE) D
HEVAV L TUIETBLIICHKETEXT,
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create
#R{TLFT create Astra TridentiC) YV —XZEEIMTB IV R,

Usage:
tridentctl create [option]

FEHAgERA Foa>:
backend : Astra TridentlZ/\Nw 2 T K& BN

delete
ZRITTEET delete AV REMEAL T, Astra Tridenth 512U ED U Y —XZHIBRL £9,
Usage:
tridentctl delete [option]
fEFARIRERA > a >
* backend : Trident®* 512U EDRX L — Ny I T2 RZHIBR
* snapshot : Astra Tridenth* 512 L DR 1J 2 — LsSnapshot’ Bl
* storageclass : Astra Tridenth* 512U ED X ML —2 0 5 X ZHIBR
* volume : Astra Tridenth 512U LD X b L —2 R 1) 2 — LEHIBR
get
ZRITTET XY get Astra Tridenth 51 DU LD )Y — X ZEE T 37D ATV R TY,
Usage:
tridentctl get [option]
fEAugERA S>> .
* backend : Tridenth' 51 DU LD L =Ny I T Y RERE
* snapshot : Astra Tridenth 512U ED X Fv T 3w IS

* storageclass : Astra Tridenth* 51 DU ED X ML —2 0 5 X ZEUS
* volume : Astra Tridenth 51D EDR ) 2 — LZEF

volume 77% :*-h, --help:HhJa—LDANI)F; * --parentOfSubordinate string: I %
TDOY —RR) a—ALICHIBEL X9, * --subordinateOf string:Z T %R a—LDTUICHEIEL
x93,
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images

HRITTEFET images Astra Tridenthh BB T3 AT FA A= DRZHRITE1=0DT S5,

Usage:
tridentctl images [flags]

72% *-h, --help': Help for images.
* -v ,—-k8s-version string’ : KubernetesV S X2 DX > T4 v I N\—2 3,

import volume

ZRITTEFEXY import volume AV RZFEHAL T, BEFEDR 2 — L% Astra TridentlZ 1 V7 R— kL £
ER

Usage:
tridentctl import volume <backendName> <volumeName> [flags]

ITAJ7R:
volume, v
737
* '-f, --filename string: YAMLZE7zIZJSONPVCT 71 IILADI/NZ,
* °-h, --help:RUJa—LDANILT,
* “—-no-manage : PVIPVCDHZIER L T R a—LDSAT7HAVIEEBZEELBVWTLLED
Lo

install

HR{TTEFFHT install Astra TridentD 1 VR b—JLICT ST &FITE T,

Usage:
tridentctl install [flags]

737
* "——autosupport-image string :AutoSupport TL X NUDAVTFA A= (FT74ILE
I& TNetApp / Trident autosupport : 20.07.01 ) o
* "——autosupport-proxy string : AutoSupport 7L X MU %ZEXETZ7OFDT7 RLR/ER— bk,

* *——csi . CSITridentz 1> X ,—)LLZT (Kubernetes 1.13DH& % FEF L £, ey — FHAMRET
7)o

* "--enable-node-prep . / — RICBREBRNY T -4 VA M=)LLET,

326



* “——generate-custom-yaml:f YA h—=I)LZ{THTICYAMLT7 71 IILZXERKRL £9,
* "-h, -—help: M YA L—=ILDOANIL,

* "—-http-request-timeout : Tridentd> FO—ZDRESTAPIDHTTPER XA LTI b= LEZTLF
T (T 72 ME1573308) o

* "--image-registry string:REFA X—JL I MUDT KL R/KR—k,

* "——k8s-timeout duration : $ARTDKubernetesfllIBD XA LTI~ (F7#J)L KE350) »
* ‘——kubelet-dir string: kubeletDHERIKED R R ~ DIFPR(T 7 # )L ~iF/varllib/kubelet )

* “—-log-format string:Astra Trident® OJ I (TF X ;. JSON|(T 7 #JL bE Ttexts )o

* "——pv string:Astra TridenthMEH T3 L A —PVOEEIZ. BFELBVWCEZHEEELEI (T 74K
[&"trident")o

* “——pvc string:Astra Tridenth’"fEH T3 L H>—PVCOLHIIZ. BELAVWC CEZRRALET(T 77
JL ki trident")o

* "—-silence-autosupport : AutoSupport /N> RILZBERICRY F 7y FICEELEBW (F7#I)IL K
I&true) o

* C—-silent: I YA M—I)LHIE IFEACDHENZEMICLET,

* “—-trident-image string:@ - VX k—JL 9 BAstra Trident® 1 X—

* "—-use-custom-yaml: setupT 4 LU M JICTFEHET ZBEDYAMLT 71 ILEEBLE Y,
* “——use-ipv6 . Astra TridentDiBIE ICIPv6 %

logs

HRITTEE T logs Astra Tridenth 5 OJ ZEIRIS 37D T Z 5,

Usage:
tridentctl logs [flags]

720
* ‘-a, --archive ! FIZIEENBRWLWHAED, IRTOOTESCHR—bT7—H1 T =ZERL £,
* “-h, -—help:AZTDAILT,

* -1, --log string : Astra Trident® OJHRRINE T, trident | auto | trident-operator | all (77 =+
JLhiE Tauto1 ) DVWINNTT,

* ‘—-node string: ./ — KRRy FOJDUNETDKubernetes./ — K%,
* —p, —-previous:ABIOAVTFHA VARV AOOATHEET 3HEIF. TENEEELE T,
* “——sidecars:UTr RA—a>FFroOJ=BmELET,

send

HFR{TTEFEXT sendAstra Tridenth 5 1Y —XZFEETZ3IATV R,
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Usage:
tridentctl send [option]

ERAgERA T3> !
autosupport . % k77w FICAutoSupport 7—H1 T EXELE T,

uninstall

H#RTTEFF T uninstall Astra Tridentz 7> A VA M—ILTBR3HDT S5,

Usage:
tridentctl uninstall [flags]

724 *-h, ——help: 7 YA VAL=ILDOANIL T * —-silent: P VA VA M=ILHDIFEACDHE 1 ZE
MICLED,

update

HR{TTIFF Y update Astra TridentdD )V —X#ZEE$ 3TV K,

Usage:
tridentctl update [option]

ERRIgER A T a > .
backend . Astra Trident®/\vw o T > R&EEH,

upgrade

HRITTE X T upgrade Astra TridentD VY —X%&= 7w I L—R$B=HDIAT KR,

Usage:
tridentctl upgrade [option]

ERARGT 7o
volume . 1D EDXKIR Y 2 —LZENFS/SCSINSCSUZT Y TIL—FLET,

version

HRITTEET version ODN—=2J 3V EHRITE70D T S4 tridentctl EITHDTridentt—E X
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Usage:
tridentctl version [flags]

720 *——client: I ATV MN=23 DAY —/NIERE), *-h, --help:/N\—23>DAILT,

PODtz*X a5 iE%# (PSS) $LUtEFalF4d>TEX
kDK (SCC)

Kubernetes’hy FDtF a2 1) 71 12% (PSS) &Ry FDEFa)7rRUT— (PSP
) ICK 2T HERLANILDEERSN. Ry ROBENFIBREINE T, F£7. OpenShift
Security Context Constraints (SCC) T#H. OpenShift Kubernetes EngineEE DR R
FRZEELEF T, CONRXEIA X ZITDT®HIC. Astra Tridentld - > R b —JLEIC
BFEDMERZEMICLET, XDEI > 3> TlE. Astra TridentiC & > TRE SN
FROFFMZEHEAL £ 9

PSSI&. Podtz*a )T KU>— (PSP) ICRHZHDTY, PSPIZKubernetes v1.21TEELE
() &n. vi2sTHRINET, BHEICOVTIE. #BE LTI Kubemetes | %217
1"

WZEDKubernetes Security ContextE BiE 7« —JL K

7Ot RN B

MERNHD XY CSITIE. YUY hRA Y MDA BTHZIHBEDLDH
D*d, DFED. Trident/ — KRRy RTHEMEI>VT
TERITIZIHELRHD X, FFEHICOVTIE. =&
B L TLZE 0 "Kubernetes : Y7 > ~DIGHE"

RARRY RT—2 iISCSIT—EVICHETY, iscsiadmiSCSINT YV
FEBEL, RX MRy bT—2U%ERL TiSCSIT
—EVCBELED,

KX RIPC NFSIX'IPC (Ot X@E) ZEHA L Tnfsd X @fE
LE9

R RPID BB AMNENHD £9 rpc-statd NFSDIHFE

. Astra Tridenth 7R X b 7O X 2B L T, K%
Y€ rpc-statd ZEITLTHSENFSHA) 2a—L% T
I RLTLIESL,

Kae o SYS ADMIN C DHEEIL. D> T DT T AL
MMEEEO—BBE L TIREEINF T, Tt X
I, DockerldFHED > T FHIRDIEBEERE L £
ERP
CapPrm: 0000QQ03fffffffff
CapEff: 0000QO3fffffffff

Seccom SeccompZO7 71L&, ¥BDHZ > TFTld
FIZ THIBRA L) DT, Astra TridentTIZBMICT
TEtHA

329


https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/security/
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation
https://kubernetes.io/docs/concepts/storage/volumes/#mount-propagation

7Ot A&
SELinux

DAC

GG

OpenShiftTld. FHEDH 2 AV TFHTRITENE
Y spc t (TR=N—S5I>TF1) FXAUE
SUIEEHEO Y TFHIE. TERITINET
container t RXA > ! # > containerd Z{EMR
‘container-selinux 1 A L—=JLF B, IN
TOAYTHHTEITEINET spc_t domain

o SELINUXIZEERICRD £F, £D7=. Astra
Tridentl&BEEE L £t A seLinuxOptions AV T+

No

BMEO TR IL—hELTETIIMNELHD F
T CSHTIHAEBRUNIXV Ty BT IR T37=8
1o, FESMED Y T Fldroote LTEITINE T,

PODtz* 2151 1Z%# (PSS)

NI

pod-
security.kubernetes.io/enf
orce

pod-
security.kubernetes.io/enf
orce-version

LRIZEESNIILVEEETD L. Ry KR Ta—IILEng.
I TWarning : trident-csi-...] BRREINIBEDLHBD FXT, TDHEBIE. DR—LAR—RZ
NILZHERLTLLET VW privileged NEEINF LTce £DHFHIF. Tridentz B b

O

_“/in_a-o

Bz

Tridentd> bO—5 &/ —R%ZA
VA== LAR—RICEFER
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