v ~ 77w 7z %A L 7= Red Hat OpenShift
NetApp Solutions

NetApp
March 12, 2024

This PDF was generated from https://docs.netapp.com/ja-jp/netapp-solutions/containers/rh-os-
n_openshift_ BM.html on March 12, 2024. Always check docs.netapp.com for the latest.



=P/

NVA-1160 : % k77w 7 T®D Red Hat OpenShift 1
1—7r—2X 1
ESXAND a— 1
T/ 0O0°0HE 1
Advanced Configuration Options (FHlEREA TS 3 ) 2
REEEAV ) —ZXO|WEDHYR—EIT M) Y I RXTY 2
OpenShift DFE 3
XY RTYTARL—COBE 17
FYRTYTIEL—JHEOHE 23
Advanced Configuration Options (G¥fHEREA T 3V) 73
FRREDRILE 1— X7 — R %y b 7w F%Z#EA L 7= Red Hat OpenShift 99

EFadeTE %y 7w F%EERL 7 Red Hat OpenShift 170
BB - %y 7w F%ZER L7 Red Hat OpenShift 170



NVA-1160 : v k77w 7 T® Red Hat OpenShift
v k7w, Alan Cowles 5 Nikhil M Kulkarni £

CDVT7LYARFaAXVETIE Ry b7y L > THRIEBADERODRRZ T —2 0 2 —RIFEIC
Installer Provisioned Infrastructure (IP1) %@ TEA T 17z Red Hat OpenShift FEIRERDEA Z HREE L F
Fo Flewe FYMTYTRML—DORTLEDRBICDOVWTH, AstraTrident A NL—SF—7 A ML —
2avY—IEFERALTKENA ML —C2BIBISCTHUCEHBELET, REBIC. BRKRIRECEBD
FEREFAZWVW OMERELTXELLLFT,

A—RT—2R
Iy b7y TERREE % L 7z Red Hat OpenShift (&, XD I—X 7 —XATEERKICEH L -MEZRET S
KIICEEFTINTVET,

* R7XAJL. Red Hat OpenStack Platform . Red Hat Virtualization . VMware vSphere (Z IPl (1> X
f—ZTFOE azZ>oanika>73) ZEALTEALT: Red Hat OpenShift DEA E EENEH
T3,

* OSP. RHV. vSphere. F7-Id OpenShift Virtualization ZERA L 7= 7 X% )LIZEA TN /- Red Hat
OpenShift #FHAL T. I>Z -S4 X7+ eREtT7—o0—- RONT—%ZHAEHEDHD,

* XY RTPYTARL—=T K Kubemnetes BT A—T VYV —XZA ML= F =X ML—23 20V —=ILTH
3 Astra Trident & £ HIZfEA TN 3 Red Hat OpenShift DIEEE# BN T 2 REBDER E 1— X — R,

ESRIANY a—

tEIE. FTLOVEROER. V) —XY 0 7)LO%EHE. FEeeDLERZEM%Z B LT, DevOps DFE
ERATIERICESNTUVWEY, BINEICENT-AROMEHL S, I>TFTFPIroOY—E X,
DevOps DRBEHFZIBET IS5 ATEERREZR/:LET, LHlL. IVEZ—TS1A XBETABERIEEET
DevOps #REK T 358, MEDEENEL. BBERDI AV IISICRDESB—EDEGINRFESNET,
* AAYIHDIRTOLAIY TEIAMERRLEY

s BAFIBEDEZ1L

c JIARAMYTARL =3 Ty ITIL—FR

*APIR—XDFOT S LARERA VT ST, XA 70F—EXDRIGMEEZHIFLET

* NTA—XVRZEZREETBDIIVFTFH I —

R —sO—ReaAVTHEINTD—70—R%Z2REEFICETTIET
cJ—JO0—RODZ—XICIELTA Y7 %2 BERICHERTE

v k7w HIZ Red Hat OpenShift #EBA 232 T, CNOSDRBICHE L. PEEMERLIZT—

Rt 22 —IRIEIC RedHat OpenShift IPI ZZ2ICBBITEATESLSICAD. ENENOBEBICHUTE
BEERENREEINE T,

T/ O°08E

NetApp R % {EF L 7= Red Hat OpenShift (. KOETEIAVR—RY FTHERINTULET,



Red Hat OpenShift Container Platform

Red Hat OpenShift Container Platform (&, T2ICHR—FINTWVWB IV X —T 541 X[EIF Kubernetes 73
w7 4—LTY, RedHat &, F—TF>YV—X®D Kubernetes L\ Dhe@fk LT, A>T HbSni7~
Jr—> 3 DR, EA, EBERBICRELAEITRTOOAVER— Y  E®R 7 IV r—>3> 735y
7+ —LZRMHLET,

SEEIC DUV TIE. OpenShift d Web #f hEZBRL T EIVW'CHE55 JBIETL,
2YRT7YTRANL—=UORT A

FY Ty I TYR—TFIAXT—2EZ—PNAT VY RISV RRBICREBRANL - RT
LDERBHDEFT, RV TV TDR—LTxUAFICIE. AT HEESNT T r—2 3 VITKkEHNI L
— % IR TES NetApp ONTAP . NetApp Element . KU NetAppE ) —X XA ML= X T LDE
FNTVED,

FEICDOWTIE. Ry b7y TDWeb 1 b ZCELETW'CBELZ BTV,

XYY TERANL—=DDRE

NetApp Astra Control Center (&, EEMEDEVWRY F 7 v ITOT—2RETV /O BBrI3F5 7L =
ABRICEA TN, XT—F7J)L Kubernetes 7—2 00— REITORELIEA ML —SBRUVT7 TV ITr—2
UMD T—REBY—EXTRHLET,

FFMIC DUV TIE. NetAppAstra @ Web 1 &2 CELEETWVW'CE5E BT,

Astra Trident (&, > 77+ X Kubernetes 71+ A FJUE 12— 3 V[EITD. Red Hat OpenShift RE DA —
VY —=RATRBIIHR—bFINTVWERI L —VF—T AL —232Y—ILTY,

SHRICDWTIE. AstraTrident ® Web 1 b2 CEBL ISV E52 BT LYY,

Advanced Configuration Options (GEHIEREA 7> 3)
COEIYavid. EREOI-—YHCOERREABRIBICEAT I L IICKRITIZIVEN DB HRAEIA

X (BRHOTFAR=— b A=ILIZRAMIDERPHRZLO— NS YA VI ZDBEALRY) IR
fEL7cHDTY,

BEIEEA) ) —Z20BED Y R— I RY IR T

Fo/av B8 VIO T7ON— 3y
NetApp ONTAP AkL—2 9.8. 9.9.1
NetApp Element kL= 12.3

Xy bh7YyIT7RANZaAybO— TTUT—=I a3 oRBT—XEE 211260
e a—

2w b7y T T AT b Trident AL =SHFA =L —>3> 22010
Red Hat OpenShift Dty —EXTY AVTF+FA—TArL—>3> 46 EUS. 47. 4.8
Red Hat OpenStack Platform TSAR—KNISHRAYVTS 16.1


https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://www.netapp.com
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://cloud.netapp.com/astra
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html

Red Hat {r#81t, TF—2t > 2—0RE1L 4848
VMware vSphere D& F—=2t>2—nxRiE1t 6.7U3

OpenShift D E

Red Hat OpenShift Container Platform (. X IT DEBZE—D TSy b7+ — LA
FICHREL. AT LZRENATIYRIZORDA VT ZEETT IV r—>3>
*—BLTHEBE. A, B L %9, RedHat OpenShift (. A>VTFR—IADT—7
O—R@EIFICERETSNe. #HAEEZE)—RIBZ3ITIZ—F5A X Linukx T4« ARJE 22—
2 3 > Td 3 Kubernetes X Red Hat Enterprise Linux CoreOS 72 A—7>Y—2D
A/ R=2 a3 VEEFRZEICEDVTERINTULE T, OpenShift |& Cloud Native
Computing Foundation ( CNCF ) 527 Kubernetes 74 S LO—&FTHO. A>TF
J—o0—ROBEHCHEEERYZRMEL FT,

Red Hat OpensShift [CIZRDEERED H D £,

CELTH-ERTOEY 3=V IREEER. ROBREICERAISY-IILEERAL T BEISGCTT Y
V7r—2a e dIRe<BRICERTEET, . EREEER. RRE2AZZL2ICHETE I,

* K#EHY R kL — OpenShift Container Platformid. &M A ML —SZHR—F$3Z8 T AT7—KF7
WTTIVlr—o 3 eSO RRATATDRAT—RLRAT IV r—> 3> OmA%ERITTEET,

* RS B S UOHEIARRE (CI/ICD) *COY—ROA—R TSy b T x— Ll KRELBEILRBLT
BRAAAXA-—2CZ28ELET,

A=Y —RBEINSDIZEICIE. MOA TV —XFTo/OJICMAT. AVYTFHFA—T X~
L —> 3 > D7 ®D0pen Container Initiative (OCI) ¥ Kuberneteshf &HAENTWVWE T, HERKIZ. 5
EDRNA—DT7/OCRESRAO—RIYFICHIREINZZCIEHD £FHA.

* *CIICD/XA TS A >* OpenShiftid. CIICD/NA TS5 AV ZBEICHR—FLET, ChICED. ARF—
L7 TV —oaVEETOCIRDTRNTORTYy T2BHLL. 77U Tr—>3 00— RELIZE
BRICINZ SNTc TN TOEBICH L THERICEITTETBELIICRDET,

* *O—IAR—=R7 7 XHIE(RBAC)* C DIREIF. F—LEI—H—DEHzRM L. KRRLHEEEI L
— T2 mR T BDICRIIE T,

* EILRET 7O DBEENME OpenShiftzERT 3 &, BEEIF. A>T HEEINT7 IV Tr—23>%E
IWRLED, 7707r—23 >0V —XOA—RONAFTUNS AV TFTZTIY b T +—LICEILREHE
BENTEET, TSy bTr—Lid. 7FVTr—2 a3 VICERSNIFEICEDWVWT, Thoo7 >
Vr—2a>DAYT AL IFvADEAZBIELET, 7cXIE BIDHTSNB )Y —XDE
Y =—RN=TADSA Y RICENT BTDICEATEZA VT SANITIF v EDFFRIRE T,

« —B L7318 OpenShiftic& D, BEEAITICTOES I Z VI SNEREN. AXRL—FTa VIR T
L. 475U, SURALN=3Y (JavaT Y RALRE) 7TV T5—23 >34 710l
KICHOI>T—EBLTWA MRS NE T, Floo —BEMORVREBICERT 2 X0 %HRT 57
DICFERATNTWVWB TN r—23 05024 L (TomeatR ) THFEHAINTLWET,

CREHEEERCEE T —XEEN T Ty b T —LICHEAAFTFNTVWE S, 7TUITr— 3 > OER
ICERAINZ T/ O —PREBICKELEWVW—EB LT U r—a VBRA 7 75— 3 VIl
TNET,

BAEH
T FVr—=a>oOde X M)y, TRRB T — RNy IIE. TV —2 3 VRAROERLAIE



TY, OpenShift ICHIE SNICBERKEEC OV EEKEEICED. AREBRIZ T TVT—>3 ek >
ICEELTHEIMELTVWED ZREL. 77V =23 D714 791 V7 ILDOBVERETREZEETSE
BEDICBEDFET,

*tXxa)To YT FHRAY OpenShiftiZ<TILF T+ > —%$Z# L. Security-Enhanced Linux
(SELinux) . cgroups. Secure Computing Mode (seccomp) THEXI INictF*alrqZzEFEHELTOY
THEDHSLIMMFREZET DI LT, BELI—RETHLI—TF—%EFRELF T, F£loo TEIFAYTT
SRT LD TLSAAEICL BESt. LUV RA—H—|IFRIEEADERETETZ2 X2 7877
Dr—2a>a 71 zRET30ICEFa VT Z2ERL TAFv U BELUEREINS Red Hat 537E
d> 57 (access.redhat.com/containers ) ND7 7t XHIRMHEL X9,

Manage Workloads Build Cloud-Native Apps Developer Productivity

Platform Services Application Services Developer Services

Service Mesh : Serverless Databases : Languages Developer CLI ¢ VS Code
Builds i CI/CD Pipelines Runtimes § Integration extensions i IDE Plugins

Full Stack Logging Business Automation Code Ready Workspaces
Chargeback 100+ ISV Services CodeReady Containers

Cluster Services
Automated Ops { Over-The-Air Updates ¢ Monitoring { Registry ¢ Networking ¢ Router ¢ KubeVirt {: OLM : Helm

Red Hat Enterprise Linux & RHEL CoreOS

= =5 O O O

Physical Virtual Private cloud Public cloud Managed cloud
(Azure, AWS, IBM, Red Hat)

Red Hat OpenShift D& A /5%

Red Hat OpenShift 4 L%, OpenShift DEASGZEICIE. BEICARXEZIA X INT=E AIZ User Provisioned
Infrastructure (UPI ; A—H 2O 3a=>J40>75) ZERAT3FFHEA. 713 Installer Provisioned
Infrastructure (IPI) ZEALIEZLICBFLINIBADNSENE T,

BHR. TX b, ABRIE@ITICOpenShifty S XA 22 RRICEBATES 0. FLACDHBE. IPID1 VX
—I)VAENHREINE T,

Red Hat OpenShift D IPI -1 > X k—JL
OpenShift @ Installer Provisioned Infrastructure (IPI) BAICIE. KROBELZFIELNZENET,

1. Red Hat OpenShift # C& 723 L\ "Web 1 ~"SSO ZLF > vILTAIA Y LET,
2. Red Hat OpenShift #EEA 3 REZHEIRL £,


https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com
https://www.openshift.com

Clusters > Create > OpenShift Container Platform

Install OpenShift Container Platform 4

Select aninfrastructure provider

aws / D Jvmware
N A AZU e Google CIOUd fﬁ vSphere
Run on Amazon Web Services Run on Microsoft Azure Run on Google Cloud Platform Run on VMware vSphere
& RedHat & RedHat | E— IBMZ
OpenStack Platform Virtualization | — IBM LinuxONE

Run on Red Hat OpenStack: Run on Red Hat Virtualization Run on Bare Metal RunoniBMZ

Power O I_——I

Systems

Run on Laptop

Run on Power Powered by Red Hat CodeReady Containers

S ROEMET. 1A —3 MEDTIL>—UL v b BLUVEBEAD CLIYV—ILEzZTU>O—-RLZF
ER

Downloads

Openshift installer

Download and extract the install program for your operating system and place the file in the directory where you will store the installation configuration files. Note: The
OpenShift install program is only available for Linux and macQS at this time.

Linux v Download installer

Pullsecret

Download or copy your pull secret. The install program will prompt you for your pull secret during installation.

Download pull secret f& Copy pull secret

Command-line interface

Download the OpenShift command-line tools and add them to your EATE.

Linux A4 ’ Download command-line tools

When the installer is complete you will see the console URL and credentials for accessing your new cluster. A kubeconfig file will also be generated for you to use with
the oc CLI tools you downloaded.
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) BADTRNEZAZXALET, iSCSIOOTA > TALRATIE. ARL—=J1F% =4y bR a—LHRIDOT
RLRCBHIN-CEZE TS, XA I -3 > 7O EHTTETEEA. D% A MO
BREEMVEBr LAVWIOEXT, R MIOTA VEREFHLLW I RLACBREITLET, COFOER

g, iscsIOg A )AAL Y hEMENE T,

iSCSIOJ 4> )AALY . NetAppElementV 7 b I T 7 IS ARZDEBRBERTY, A +OJ1 YV
BRZRETHE. /—RiFE I0PS &R a—LDBEBEHICEOVWT, b7 v IZ0IBTBZITAR
DAVN—%RELEFT, KU a—LId NetApp Element V7 I T 70 5 X ALEKICHEIN. B—D ./ —
RARU2—LDEZ T4 v I ZREINIBEL TUVWBRBEEPLHLLVL ./ — RAEBNMSINBEICBEEINE
o FEDR) 2—LOEHOIAE—DTLALEICEIDLETENET,

CDAHETIE. /—REZEOHCICA) a—LOBESHAFEELTH. OFT7TRLTHLWEFRICUR L
JbhLTOTA Y LIEHBEEBI TR MERICIEREIEHD FH A, iISCSIOTA V)AL IS a V%E
F39 % NetApp Element V7 b 705 X2E. EELEDT7 Y FIL— R GERNARLGECEERD T
— LTI T—FFOF v T,
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NetApp Element ¥/ 7 b0 775 XXM QoS

NetApp Element YV 7 h VT 79U 5 XXZTlE. QoS %R a— LB THMICRETEEd, RJa—LT
YD QoS REEMFALT. EHELASLAICESVWTAML—=UNT =TIV REFIHTEE T, QoS I3
MDD 3 DDRERRER/INT A —R TERINE T,

* *H/INIOPS, *NetAppElement VY 7 b D70 S5 AZN R 2a—LICIRMT 32 FEEFOR/)IOPS, R
) a—LICERESNTR/NIOPS IE. FDOHRY 2a—LICK L TCRERRIESNZNT A=V ALARILT
To RJa—LTEDNTA#—=IVADRZDLRNILZTEZZCIEHD FHAS

* *ERKIOPS, *NetAppElement V7 FU T 705 AADFENDR) 2a—LICIRMET Z2EERFORK
IOPS ,

* *Burst IOPS , *fEREDN—X FRICEFAINZ XK IOPS, N—X MABDEREIF. 77 2L D 1
DICRETEEX T, A a—LDRKIOPS LANILKETHIEL TWVWBR EEIE. N—X T LDy DB
BINEzd, NTA—TVALRNIDIERBICEL B>TTyadhd. R) a—LTIOPS H&K
IOPS #B X I-BEEHD/N—X A HFBRINE T,

YNFFFIT—
EFATINFTHI—I0E ROMBED B D £

* * 2% 177585, * Challenge Handshake Authentication Protocol (CHAP ; F¥ L > N\Y RS xA
JFEEZ7ORON) 1. AV a—LANDEFaT7RBT7IVERIERAINE T, Lightweight Directory
Access Protocol (LDAP) (& BIEBYULR—bDIOHDISAEADEFaT7RT7IVEIICFEREINE
ER

AR a—LT7IERTIL—T (VAG) , *HBICIGLT. FEDOHOD iSCSI 1= T —XEHD iSCSI
Qualified Name (IQN) % 1 DU EDRYY a— LIV E> T L. SBEEORDHDIC VAG 2#{EETE %
To VAGRRDRY 2a—LICFI7ERTBICIE. A1ZIT—2D IQN AR a— LT )L—FDHFrI SN
IQN U R MCEENTVLWBRRELHD 9,

** 7+ MRELAN (VLAN) o * Ry kT—2LARJLTIE. iSCSI 1= IT—4 & NetApp Element V
ThITT7OSREABOIVRY—I ROy T —=0FFa)TFqldE. VLAN ZEBTZCTES
ICBRDFET, 7—00—RFRLEEFTFT2 MRS D7-DICIERR SN/ VLAN ICDWLWTIE. NetApp
Element VY 7 b7 = 7H\ HED VLAN BEHTDHT7 Ut XABER ISCSI Z#—4"w k SVIP 7 KL X% 7l
BERRLE T,

* *VRF XIS VLAN . *T—RtE > 2—0tFxa ) 71 CRMEZE I SICHR— 3578, NetApp
ElementV 7 b x 7% {ERAT D L. VRF ICUI-#eE%=+FDTF> M VLAN ZEMICTEX I, DK%
BEICIZ. XD 2 DOEBEREENBINTNT

CHTFURSVIPTRLAAD B IL—T 2T, * COMEEZERATH L. iSCSIM1ZIT—4%.
NetApp Element V7 bz 7O SRR EIFRD R Y T —0 Ffcld VLAN ICEEETE X9,

cHIPHITRY FOEEEIFEE*, COMEZFERATZI . THY MREBICT VL — M ZEM
L. ETFYFVLANICEIL IPH TRy RAS IPT7RLRZEBDHTEZZ A TEFEY, ZOMEE
I&. IPspace DR ERIFHNEELR T —EXTONAARIRICRIEF T,

IR =T34V FADA L —IEL

NetApp Element V7 I T 7 VS RA2%=FERAT 3. EEMBRINL—SHRENT+—I XD EELF
To MOMEEIFT > TA Y TEITINET, BREMNTHD. A—HFICKZ3FHREISBEHD £H A,

c *BEHR, *RATLICIE. —BEDAK TOAVIDADMREINE T, BEET S 4K TO v T IIERINEH
DTF—HZN—=J3a VICEFMNICEEMITONE T, T—2IFTOv I RS0 TICRIIN. NetApp
Element YV 7 b 7D Helix T—X2FRE=FERALTCIS—) I ENET, COVXTLIF. AT LA
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RNOBREHRE L ETIAHNIEHZ KIRICHIEL £9,

*rERE. *EMEIE. TEDNVRAM ICEERAFNBHICA Y TA U TRITSNE T, T—X2IF4K 70O
VOBUTERIN. YRTLATEMEINLITIELABDET, COEMICED. 75 RAFL2EKTORE
HE. ETAHMBE. EXLFEEREEDRBICHIEASNE I,

croyFOoEdaz=yy, * COMEIR. BEREEIHEREDIA ML —UZRHL. A—-N—-TOE
23z ENTR) a—LPHARDEVRY 2 —LICL3BEHEZHRLE I,

* *Helixo *fAXDR)2—LDRAET—RIIXZT—FZRESATIIEMHIN. CAVHEIXET—EKZ
AL TV Tr— b ENTRERMEDIEREINE T,

@ Element XIBE1t =B L TERETSNE Lo A ML —J#EEIT TR TAPI 2R L THIA
TEET, CNBSDAPIHE. S RTLDHEIEIC Ul TEBRINZHE—D XYV v KT,

XY 7Y TRAL—JBREOHE

v k7w lE. RedHat OpenShift ¥ DI THR—=IXDEIBICEITZKENT —2DA =TI L —
IVCBRBICRIOTETERERERHELET,
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Best IT ops experience Best developer experience
CaaS ¢ PaaS| FaaS

Cluster services
Maonitoring,

Application services Developer services

Dev tools,

Middleware, functions, ISV

showback, automated builds,

registry, logging Service mesh Cl/CD, IDE
Automated operations

kubernetes

&, Red Hat
Enterprise Linux
CoreOS

‘ Any infrastructure |

Physical Virtual Private Public
‘ NetApp Storage |

and Integrations g ﬂ

i Element TRIDENT
NetApp ONTAP NetApp Element Astra Trident Astra Control Center

NetApp Astra Control |&. % b 7w FOT7—2RFE TV /O BB L $5X7— k7))L Kubernetes 7 —
JO0—REITORELIERA ML —SH—ERET7 V5= a3 T — 2B —EXZRMHLE

9, Astra Control Service & 75T RXA T+« 7D Kubernetes IRIETXT— 7LD —2o 00— REHR—
I BOHICFIBETE XY, Astra Control Center (&. Red Hat OpenShift DA > L I ARIFTAT—
FZILT—00—REHR—bTRHDICHERTETET, FFMICDOLTIE. NetApp Astra Control @ Web 1
1 hEZELETVW'TIELE BTV,

NetApp Astra Trident (&, 3> 77X Kubernetes 7« A U E 22— 3 V@EIFTD. Red Hat OpenShift 72 &
DA—=F2YV =X TREBICHR—FINTVWBRA ML= F =T XL =232V —=ILTY, FMICDOVT
I&. Astra Trident D Web Hf b CEBELFETW"CESZ ZELZELY,

LUTFDOR=JICIF. BREREMBIRICELE I N7 Red Hat OpenShift T7 FUr—>a v E XK ML
—VEBOOICKEIE SNy b7y TRRICEAT 2 BHD ET,

"Xy TP IFTENZA> MO=ILEY X"
"Xy bYW T AT b Trident"
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NetApp Astra Control Center DI E

NetApp Astra Control Center (&. 7> 7L I REIBICEATNH. XY c 7y TOT—42RETV /O EE
EFTB3RT—r7TI) Kubernetes 7—27 00— REITORIRLIEA L —SH—ER 7 IV r—2 3 UiGT
—RAEBY—EXERHELED,

Astra Control
zﬂ;

Fully managed service Self managed Software

Stateful ﬁ E chm MySQl cassandra %’(}Jfkﬂ spor%
Applications : _@u GitLab @ .mnngo elast:!c'-;emh . Eﬂw o PyTorch

Postye SR

i - P I .l‘l
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Kubernetes - Hybrid Cloud

Enterprise IT
£ st G oy metane
INTEREACE 4

M NetApp @
On-premises and @ @

Cloud Storage Cloud Volumes Azure NetApp Cloud Volumes
Service Files ONTAP

) FlexPod \

NetApp Astra Control Center (. Astra Trident A AL —SF—4 X ML= 32V —)LZEA L. NetApp
ONTAP Z L= S RFLICAML—=U 05 RER ML= Ny O IV KR L THER L 72 Red Hat
OpenShift 7 2 A RICA VA =L TEE T,

Astra Trident D1 >~ X b — )L EFREZTTL\. Astra Control Center ZH7R— g 3ICIE. ZB8RLTZTWV
"CORFaXYHMIIBELY

227 FEFIRIETId. Cloud Insights ZEFRAL TREREZRVJETLX M ZREHEL£Y, Cloud
Insights #EFEN 7R WEE &, FRENRERCETR (7 BEMEHDIBIE) ZERATE. A—FUEIEIY RKRT
> ;%A L T Kubernetes DIEZEDEERY — )L ( Prometheus KU Grafana ) ICTIRKR— kSN E T,

Astra Control Center |&. % k7w Z® AutoSupport & Active IQ DT AL XA T LAICRELIREINTS
D, A—HZHR-—btL. bSTNPa—Tr >0 %2ZEL. EARKROBEHEZERTLEFT,

Astra Control Center DB RIIRICINZ . 90 HEIOFHEZ 1> XABbIBEINTWVWE T, FHHERRIE. E X—JL
CAZa2=5« (Slack Fy>xJL) Z@LTHR—FETNTVWET, BFHKIZ. CNH5DEECEOMDF
Ly IR—REHE, BIUVEBYR—FE Y aR—RDOSAFAREBRRFAXVYMNMITIEITEET,

XYy TPy IT7RAZaA>bO-IEEZ—ORBZRET BICIFE ICT7I7EZXLTLZE WV "Astra D Web
TR
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Astra Control Center D1 > X b — )L DHIREE

N

10.

1 DL ED Red Hat OpenShift 7 5 XX, N—J 32 46 EUS LUV 4.7 HREVR—FINTVET,
& Red Hat OpenShift 7 5 X Z|Z Astra Trident 1 > X b —J)LL TEREL TE L BELHD £,
ONTAP 9.5 W{FE% 21T L TL 3 NetApp ONTAP X b L =S X F LD 1 DU EMHETT,

H a4 ~ZE OpenShift 1 Y A b—)LZEREL. KGN ML —CFHDO SVM ZHET S C

C) EBRZNTSHF 4 AT TILFHA FBETIE. BMOZ FL - 25 LHANRE
<7,

. Trident ARL— NI RiE. ONTAP U5 XA ADHR— b9 3% SYM 2#EEE OpenShift 75 X4

TRETHVENDD £,

AL =270 3= Y—JLE LT Astra Trident Z{EH L. & OpenShift 7 5 XX ICHREIN=T
T7H#ILEDANL—D T TR,

A— R/\NZ > >4 % OpenShift Services DRBAD =8I, & OpenShift 7 5 A RXICO—RNZ %z A
YAM=)LLTHERTIRENHD £,

@ V> 02BRLTKREETVW'IE52 BTV COENTRIDEADOO— RNZ Y
B9 3 1B,

NetApp 77 X k< Control Center 1 X—S % RA R 3ICIE. TTAR—F A X=DLP A MY ERE
TRINEHRHD I,

@ V2 02BRBLTKEIVW'CELZCEL LSV COBNDT®HIC OpenShift 7514~
—rLPRM)ZAVZAM=ILLTHERLET,

Red Hat OpenShift 7 5 X ZIL0 S5 XX BBET UVt AMERHDURETT,

NetApp ONTAP &5 X2 ZADEEE 7 7t AHUETT,

Docker £ 7zld podman . tridentctl . OC F7zI& kubectl 'Y — LA > X =)L E . $path ITEMEI N

TC%EEU—7Z7_‘—°/EI \/o

@ Docker #1 > X b—IL T 3HEEIE. 20.10 KD HFID/N— 3 > D Docker . Podman %
AVRAM=ILT35EIE. N—2 3> 3.0 LDBHEID podman BHBETT,

Astra Control Center =1 > XA F—JLLEXT
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OperatorHub = fEA 9 3
1. 2y b7y THR—bHo MIOJ 1> L. &EF/N— 3 2D NetApp Astra Control Center % 4
YO—RLET, TOEHICIE. Ry R TYTTHIY NI REEERTIBENHD £
I, tarball #EX T >O—RL7=5. admin 7—IX57—> 3 VICERELE T,

@ Astra Control DA 1> XAOFERZHBT 2ICIFE. IC7 72X LTV
"Astra B8 1 "

2 tar R—IJLZRML. fEET A LI MUZERSNIET 2 IILAICEBELE Y,

[netapp-user@rhel’7 ~]$ tar -vxzf astra-control-center-
21.12.60.tar.gz
[netapp-user@rhel”7 ~]$ cd astra-control-center-21.12.60

3. AR M—)LEBIBT ZRIIC. Astra Control Center 1 X—S %A X—J LA MJIC Ty alE
To COFJETIE. Docker £7=ld Podman ODWINh EFERALTETLE T, mMADFIEICDOWLT
l&. COFIETHBLE T,
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KRRV
a. LY XM FQDN %, #8f/ 2RIE// 7O 17 ML eHICRELTH T8 LTI
JAR—FLET,

[netapp-user@rhel7 ~]$ export REGISTRY=astra-
registry.apps.ocp-vmw.cie.netapp.com/netapp-astra

b. L2 kIO a14>LET,

[netapp-user@rhel”7 ~]$ podman login -u ocp-user -p password
-—-tls-verify=false astra-registry.apps.ocp-vmw.cie.netapp.com

[kubeadmin | A—HZFERALTFZAXR—rLIZ )OI LTV
@ 3% alE. T podman login -u OCP -user -p token --tls-verify=false astra-
registry.apps.ocp-vmw.cie.netapp.com’ | DXHDICc—I V=2 FERLET,

Eleld. Y —EXTADY MO =0 ZFERALT. Y —EXTHAU >V bZ

(D BB L. (Fv2a7IERERETNTIEIDMBENE S NMIIELT)
LPRAMIITARFRIFLIAMIE2—TAO-ILZEIDET, LYR K
DICOJA>33EDHTEET,

C YTIRIVTET AN ZERL. ROABZEDMHITET,

[netapp-user@rhel”7 ~]$ vi push-images-to-registry.sh

for astraImageFile in $(ls images/*.tar) ; do

# Load to local cache. And store the name of the loaded
image trimming the 'Loaded images: '

astralmage=$ (podman load --input S${astralmageFile} | sed
's/Loaded image(s): //')

astraImage=$ (echo S${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

podman tag ${astralmage} ${REGISTRY}/S${astralmage}

# Push to the local repo.

podman push ${REGISTRY}/${astralmage}
done

LR MUICEEINTVLARVGERAZEZFEA L TWAIEEIF. > TILR IV

(D T h%EREL. podman push A< > RIZ T -tls-verify=false | Z{FBL £
9, [ podman push $registry/ $ 1 ( echo $astraallmage | sed’s AV/\V'/')--
tls-verify=false 1 ) o

d 77 ZRTrIREICLET



[netapp-user@rhel7 ~]$ chmod +x push-images-to-registry.sh

e T RIVT+ERITLET,

[netapp-user@rhel”7 ~]$ ./push-images-to-registry.sh
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Docker T

a. LY XM FQDN %, #8f/ 2RIE// 7O 17 ML e HICRELTH T8 LTI

JAR—FLET,

[netapp-user@rhel7 ~]$ export REGISTRY=astra-
registry.apps.ocp-vmw.cie.netapp.com/netapp-astra

b. LYzZ2r IO LET,

[netapp-user@rhel”7 ~]$ docker login -u ocp-user -p password
astra-registry.apps.ocp-vmw.cie.netapp.com

kubeadmin | A—H%FRALTTSAR—FLIZZAMJICATT VT B5
@ &l&. [password-d Occker login -u OCP-user-p token astra-

registry.apps.ocp-vmw.cle.netapp.comn | DRODICc—T V% fE
RLE9,

Eleld. Y—EXTADU O S—=O 2 ZFERALT. Y—EXTHU >V bZ

@ BB L. (Fv2a7IERELBETNTIEIDBMBENE S MIIELT)
LPZAMVITARERLIFLDAMIE2—T7O-ILZEODHET LIX b
JICAJA>9BEHTEET,

C YTIRIVTRT 712 L. ROABZEDLITET,

[netapp-user@rhel’7 ~]$ vi push-images-to-registry.sh

for astralImageFile in $(ls images/*.tar) ; do

# Load to local cache. And store the name of the loaded
image trimming the 'Loaded images: '

astralmage=$ (docker load --input S${astralmageFile} | sed
's/Loaded image: //')

astralmage=$ (echo ${astralmage} | sed 's!localhost/!!")

# Tag with local image repo.

docker tag ${astralImage} S${REGISTRY}/${astralImage}

# Push to the local repo.

docker push ${REGISTRY}/S${astralImage}
done

d 77 Z2RTeJRICLET

[netapp-user@rhel’7 ~]$ chmod +x push-images-to-registry.sh



e T RIVT+ERITLET,

[netapp-user@rhel”7 ~]$ ./push-images-to-registry.sh

4 RASNTVWAWTFAR— A XA—J LI NI ZFERTIHEIF. A X—JLIZX MY TLSEE
BBE % OpenShift / —RIC7v7O—RLEXT, EDHIIE. TLS FEEAE Z L T OpenShift
-config 2 — L AR— 2| ConfigMap Z1EF L. 75 X214 X—U#BIC/Ny F%#ER L CiERE%
EEETETBLSICLET,

[netapp-user@rhel’7 ~]$ oc create configmap default-ingress-ca -n
openshift-config —--from-file=astra-registry.apps.ocp
-vmw.cle.netapp.com=tls.crt

[netapp-user@rhel7 ~]1$ oc patch image.config.openshift.io/cluster
--patch '{"spec":{"additionalTrustedCA":{"name":"default-ingress-
ca"l}l}' —-—-type=merge

W= EEBIZANARL—=ZHS5DT T +J)L k TLS ;EBAE Z Z T OpenShift AEBL
C) PR EUZFALTVWSIEEIF. BIOFIRICE ST, IL— MR MBICEAZEZ /Ny

FIRIRENHBDET, ANAXRL—ZHOSIEAZEZHMETSICIE. AT R Toc

extract secret/router-ca --keys=tls.crt-n OpenShift ingress-operator | ZfER L £9,

3. Astra Control Center FAD % F1ZEf] NetApp-acc-operator' Z{ER L £

[netapp-user@rhel’7 ~]$ oc create ns netapp-acc-operator

namespace/netapp-acc-operator created

6. NetApp-acc-operator R— LA ZXR—ZADA A= LI MIICOTA VT REHDDILTVIvILE
BO—ULy bZERLE T,

[netapp-user@rhel7 ~]$ oc create secret docker-registry astra-
registry-cred --docker-server=astra-registry.apps.ocp
-vmw.cle.netapp.com --docker-username=ocp-user —--docker

-password=password -n netapp-acc-operator

secret/astra-registry-cred created

7. 5 ARXEBET U+t AT Red Hat OpenShift GUI >V —)LicOd 1> L %9,
8. Perspective RO 4 >H 5 Administrator % &R L £ 9,
9 [EEFPIEEF/NT | DIBICHEEIL. Astra ZRRERL X7,



Rz Administrator

Home

Operators

OperatorHub

Installed Operators

10. NetApp-acc-operator' X1 JLZERL. [1 VA S=IL]1ZO VY I LET,

<§}_ netapp-acc-operator

2112.63-1 provided by NetApp

Install

Latest version

2112.63-1

Capability level
@& Basic Install

Provider type
Certified

Provider
NetApp

M A= ARL—ZEAT. TI7AIEDNFTA—2ZFTRTRIFTANT,

Ty I LET,
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Astra Control is an application-aware data management solution that manages, protects and moves

data-rich Kubernetes workloads in both public clouds and on-premises.

Astra Control enables data protection, disaster recovery, and migration for your Kubernetes workloads,

leveraging NetApp's industry-leading data management technology for snapshots, backups, replication

and cloning.

How to deploy Astra Control

Refer to Installation Procedure to deploy Astra Control Center using the Operator.

Documentation

Refer to Astra Control Center Documentation to complete the setup and start managing applications.

MY b=)L] %



OperatorHub ¥ Operator Installation

Install Operator

Install your Operator by subscribing to one of the update channels to keep the Operator up to date. The strategy determines either manual or automatic updates.

Update channel * netapp-acc-operator

O alpha provided by NetApp

@ stable Provided APls

Installation mode * (il=® Astra Control Center

@ All namespaces on the cluster {default) AstraControlCenter is the Schema for

Operator will be available in all Namespaces. the astracontrolcenters API

This mode is not supported by this Operator

Installed Namespace *

@ netapp-acc-operator {Operator recommended) -

A\ Namespace already exists

Mamespace netapp-acc-operator zlready exists and will be used. Other users can already have access to this
namespace.

Approval strategy *

@ Automatic
) Manual

Install Cancel

12 ARL—BICELBAI VA M—IILDRETTIETHLEET,

netapp-acc-operator
2112.63-1 provided by NetApp g

Installing Operator

InstallWaiting: installing: waiting for deployment acc-operator-controller-manager to
become ready: Waiting for rollout to finish: O of 1 updated replicas are available...

The Operator is being installed. This may take a few minutes.

View installed Operators in Mamespace netapp-acc-operator

18 ARL—ZDA VA =ILHRT L5, [View Operator] 2 ') v I L £,
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@ netapp-acc-operator o
2112.63-1 provided by NetApp

Installed operator - ready for use

View Operator View installed Operators in Namespace netapp-acc-operator

14. JRIZ. #F~RL—4—® Astra Control Center %7 JL T [Create Instance] #2 ') v L £75
Installed Cperators » Operator details
netapp-acc-operator
2112.63-1 provided by NetApp
Details YAML Subscription Events  Astra Control Center

Provided APls

@ Astra Control Center

AstraControlCenter is the Schema for

the astracontrolcenters AP

@ Create instance

13. [Create AstraeControl] 7 #—/AL7 4 —JLRICANIL [Create] 0 ) v I LET

a. JEIZELC T, Astra Control Center f VY XAV 2= RELE T,

b. REIZFS L T AutoSupport Z BRI £ 7 IFEMIC L £ 9. Auto Support EEEDRIFZHSEL £
ERS

C. Astra Control Center ® FQDN # AL £ 9
d. Astra Control Center D/N—3a Y% ANILE T, T 74 N TEHFON—Sa Vb REREINE
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ERS

. Astra Control Center D7 H > b &E AL, BEEOFHME (&, . X—ILT7RLIARY)
EANITLET,

R a—LBRMARVS—ZAAILET. 774/ b& Retain TY,

. Image Registry IC. L XRUDFADN &, A X—=2Z LI ZAMIICT Y2 aFBBICEEL
TR E AL ET (ZOFITIE T astra-registry.apps.ocp-vmw.cie.netapp.com/netapp-astra’
1)

CBREEDREBAR LI MU ERFERETZHRIE. [ X=JLPR N O 3vicy—oLy b
f2ZANILET,

i. Astra Control Center DY —XFIBRDRr—) > 54T 3> %2R ELE T,

| FTAILRMADR FL—I U5 RIZPVC BB 381 RANL—U VS RBEANLE
o

. CRD L EBDREREEEELE T,

Project: netapp-acc-operator

Name *

astra

Labels

app=frontend

Account Name *

HCG Solutions Engineering

Astra Control Center account name

Astra Address *

astra-control-center.cie.netapp.com

AstraAddress defines how Astra will be found in the data center. This IP address and/or DNS A record must be created prior to provisioning
Astra Control Center. Example - "astra.example.com” The A record and its IP address must be allocated prior to provisioning Astra Control
Center

Astra Version *

211260

Version of AstraControlCenter to deploy. You are provided a Helm repository with a corresponding version. Example - 1.5.2, 14.2-patch
Email *

solutions_tme@netapp.com

EmailAddress will be notified by Astra as events warrant.

Auto Support * »
AutoSupport indicates willingness to participate in NetApp's proactive support application, NetApp Active 1Q. The default election is true and
indicates support data will be sent to NetApp. An empty or blank election is the same as a default election. Air gapped installations should enter
false

First Name

HCG

The first name of the SRE supporting Astra
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Last Name

Admin

The last name of the SRE supporting Astra

Image Registry v
The container image registry that is hosting the Astra application images, ACC Operator and ACC Helm Repository.

Name

astra-registry.apps.ocp-vmw.cienetapp.com/netapp-astra

The name of the image registry. For example "example.registry/astra®. Do not prefix with protece

Secret

astra-registry-cred

The name of the Kubernetes secret that will authenticate with the image registry.

Volume Reclaim Policy

Retain

Reclaim policy to be set for persistent volumes
Astra Resources Scaler
Default =
Scaling options for AstraControlCenter Resource limits.

Storage Class

The storage class to be used for PVCs. If not set, default storage class will be used

Crds >

Options for how ACC should handle CRDs.

Cancel

Bt TN 7 [Ansible ]

1.

Ansible 7L - 7w %#{EH L TAstra Control CenterZEA § B (CI. Ansibler1 > X —ILEh
7=Ubuntu/ RHELY > W MIEBETY, FIBICKHWET "CEH5E ZE LT LV Ubuntud K TU'RHELD

BH.A
Ho

. Ansible A>TV %HEKRA NS S GitHub VRS U EO—Z>JLFET,

git clone https://github.com/NetApp-
Automation/na astra control suite.git

LRy Ty FHR— A MIOS A > L. &REFT/N—2 3 > DNetApp Astra Control Centerz 277 >

A—RLET. EDEDICIF. Ry TV TTHAIY MISA Y RZEEMTEIHBEDNDHD &
Yo tar 77 AINEA T O—R LB, T—0XT—2aVIilEmElL £T,

@ Astra Control DA 12> XAOERZHBT BICIFE IC77EXLTLEETV
"Astra BT 1 k"

. Astra Control Centerz - > X b —)L 9 50penShifty 7 XX Zadmin& L TF7 2+t X L. kubeconfig
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T7AIINZERELIFEIELE T,
5. T« Lo k% na_Astra_control_site ICZEL £,

cd na_astra control suite

6. Tvarsivars.ymly 771 )LZiREL. BDERBERZEZBICAILET,

#Define whether or not to push the Astra Control Center images to
your private registry [Allowed values: yes, no]
push images: yes

#The directory hosting the Astra Control Center installer
installer directory: /home/admin/

#Specify the ingress type. Allowed values - "AccTraefik" or
"Generic"

#"AccTraefik" if you want the installer to create a LoadBalancer
type service to access ACC, requires MetallB or similar.
#"Generic" if you want to create or configure ingress controller
yourself, installer just creates a ClusterIP service for traefik.
ingress type: "AccTraefik"

#Name of the Astra Control Center installer (Do not include the
extension, just the name)

astra tar ball name: astra-control-center-22.04.0

#The complete path to the kubeconfig file of the
kubernetes/openshift cluster Astra Control Center needs to be
installed to.

hosting k8s cluster kubeconfig path: /home/admin/cluster-
kubeconfig.yml

#Namespace in which Astra Control Center is to be installed
astra namespace: netapp-astra-cc

#Astra Control Center Resources Scaler. Leave it blank if you want
to accept the Default setting.
astra resources scaler: Default

#Storageclass to be used for Astra Control Center PVCs, it must be
created before running the playbook [Leave it blank if you want the
PVCs to use default storageclass]

astra trident storageclass: basic

#Reclaim Policy for Astra Control Center Persistent Volumes [Allowed
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values: Retain, Delete]
storageclass reclaim policy: Retain

#Private Registry Details

astra registry name: "docker.io"

#Whether the private registry requires credentials [Allowed values:
yes, noj
require reg creds: yes

#If require reg creds is yes, then define the container image
registry credentials

#Usually, the registry namespace and usernames are same for
individual users

astra registry namespace: "registry-user"

astra registry username: "registry-user"

astra registry password: "password"

#Kuberenets/OpenShift secret name for Astra Control Center
#This name will be assigned to the K8s secret created by the
playbook

astra registry secret name: "astra-registry-credentials"

#Astra Control Center FQDN
acc_fgdn address: astra-control-center.cie.netapp.com

#Name of the Astra Control Center instance
acc_account name: ACC Account Name

#Administrator details for Astra Control Center
admin email address: admin@example.com
admin first name: Admin

admin last name: Admin

7. 7L+ 7w %Z317L T Astra Control Center ZE A L £9, PlaybookiZl&. 45 DIERLF DroottE
BRAMKETT,

CDTLATvoaETLTVWSI—HDrootTHBH5E. £/IF/NRAT— R EFER LAV sudoh'sR
ESNTWBIBEEIF. ROV REETFLTILATvoEERTLED,

ansible-playbook install acc playbook.yml

A—HIZINRAT—=RKRR=ZDsudo 7 7 ANKREINTVWBIHESEIE. XOOAY> RZETLTT
MDPlaybook% 21T L. sudo/NXT—RZAHNLZET,



ansible-playbook install acc playbook.yml -K

A M= )LEDOFIE
1L AYRM—IDRTTBETICHAND B DB D F£9, NetApp-AstrA-cc' F—LZAR—IADIART
DRY REG—EXDBTBL VWS 2B LET
[netapp-user@rhel7 ~]$ oc get all -n netapp-astra-cc

2. T acc-operator-controller-manager | A9 %ZF T v L. 1 YA M—IHTET LIt ZEELET,

[netapp-user@rhel7 ~]$ oc logs deploy/acc-operator-controller-manager -n
netapp-acc-operator -c manager -f

@ WD Ayt —|F. Astra Control Center D1 VX b—JLAEEICRT LI ®ZRLE
ERR

{"level":"info","ts":1624054318.029971,"logger":"controllers.AstraContro

1Center", "msg":"Successfully Reconciled AstraControlCenter in
[seconds]s","AstraControlCenter":"netapp-astra-
cc/astra","ae.Version":"[21.12.60]1"}

3. Astra Control Center |ICOJ 1 > § 27D 1—H4ld. CRD 7 7 ILICIREINBEBEDEF X —IL
7 RL X T. /NRAT— R|Z Astra Control Center UUID ICf3iiE N7=X=F%] TACC-' | TT, XDIAT Y
RERITLET,

[netapp-user@rhel”7 ~]$ oc get astracontrolcenters -n netapp-astra-cc
NAME UUID

astra 345¢c55a5-bf2e-21£f0-84b8-b6f2bceb5e95f

@ CDFITIE. INZAT—RIE T ACC-345¢55a5 -bf2e-21f0 -84b8 -b6f2bce5e95f | T o

4. traefk H—EXOO—RNZH IP ZEELE T,
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[netapp-user@rhel7 ~]$ oc get svc -n netapp-astra-cc | egrep

'EXTERNAL | traefik'

NAME TYPE CLUSTER-IP
EXTERNAL-IP PORT (S)

AGE

traefik

10.61.186.181 80:30343/TCP,443:30060/TCP

lom

LoadBalancer 172.30.99.142

5. Astra Control Center CRD 7 71 JLICI§EE T 7- FQDN %359 DNS 4 —/N\—DIT > b % traefik H—

6.
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EZXD lexternal-IP J ICEEBAMLE T,

Name (uses parent domain name if blank):
astra-control-center

Fully qualified domain name (FQDN):
astra-control-center.ce.netapp.com.

IP address:
10.61.186.181]

[w] Create assodated pointer (PTR) record

[ ] Allow any authenticated user to update DNS records with the
same owner name

Astra Control Center GUI IC. FQDN #&2BLTOJ1> L%,



< C @ https//astra-control-center.cie.netapp.com/login/?contextld=5a73ad4f-7c32-4418-bc2c-e2b94d034c89

I NetApp M Astra Control Center
Log In to NetApp Astra Control Center M an agE, p rote Ct'
and migrate your

| wen | Kubernetes

applications with

just a few clicks!

7. CRD TIREIN/-BIEEX—ILT7 KL X% ERH L THH T Astra Control Center GUI ICOT 1 > 9 3156
. NRAT—REZZFEITI3HNRELHD X,

M NetApp M Astra Control Center

Welcome to NetApp Astra Control Center M a n age’ p rote Ct' a n d

migrate your Kubernetes

applications with just a

few clicks!

UPDATE PASSWORD

8. 2 —tf'—% Astra Control Center |IZIBINS 2% EIE. [THTY M P[A—F— ] DIEISEIRL. [Bi0]
o)y LTaA—¥—0FEz AL, [BMlZzoUvoILET,
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& Add user X

USER DETAILS ﬁ ADD NEW USER

First name Last name Add new user
Nikhil Kulkarni
Add a new user to your Astra
Control Center account. New users
Email address will be prompted to update their
tme_nik@netapp.com password the first time they login

to Astra Control Center. They will
also inherit access to account-wide

PASSWORD credentials according to their role.
Read more in users (4.

Temporary password Confirm temporary password

Passwords must contain:

» At least 8 characters
No more than 64 characters
At least one lowercase letter
At least one uppercase letter
At least one number
At least one special character

®

USER ROLE 7

Role

Owner

9. Astra Control Center Tld. IR TDEREDENET D1=OICTAI LV ADNRETY, 1V X%=EBMT
BiciE. [7HAOR] > [S4€8>X] DIEISERL. [Z7E2>X0EM] #2J v o LT,
SAERTr7AIINETyIO—RLE,

ADD LICENSE

Select and add a license file.

License file

EvalNLF-AstraControlCenter-480Cores(vCPU)-100000002-ACC60f19... &

X

@ NetApp Astra Control Center M- > X b — )L F 1z IFFRE CRIELNRE L -HE 1. BERD
MEDFT Ly IR—RZFBATETET "ChELZ EBLREVL,

Red Hat OpenShift 7 5 X %% Astra Control Center [CEERL X9

Astra Control Center T7—2 00— REBETE3L 51293121, £9° Red Hat OpenShift 7 5 X X % &%
TEIMNELHD £,
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Red Hat OpenShift 7 2 X2 = &EHF L £

1. RYID X T v FTlE. OpenShift 5 X4 % Astra Control Center ICBIIL TEBELE T, V5 RXXICHE
BLTOZREZDEBMEZ ) v L. OpenShift 75 XXM kubeconfig 7 71 L% 7 v O—K LT,
AML—C0BEREOVVYILET,

Ea Add cluster STEP 1/3: CREDENTIALS X
—
CREDENTIALS ﬁ ADDING A CLUSTER
Provide Astra Control access to your Kubernetes and Openshift clusters by entering a kubeconfig credential. Adding a cluster is needed for
. i Astra Control to discover your
Follow instructions on how to create a dedicated admin-role kubeconfig. Kubernetes applications.
’ i Select a cloud provider and input
Upload file  Paste from clipboard credentials to get started.
Read more in Clusters (3.
Kubeconfig YAML file L i Credential name
ocp-vmw kubeconfig.txt = ocp-vmw

Cancel Configure storage —

A—HHRENRT—RELIF =T 2% ER L TR T B 7-®IC kubeconfig 7 7 1 L &2 4%
MTEXd, b= UHEARRYINICEZ £ TORREIIFREINTED, ERINISFR

@ RUICEETI B RZAEELAHD T, v FT7 v FTlE. OpenShift 7 5 X X% Astra
Control Center ([CE$§ T B 7=®IC. A—HHE /N T — R%E{FF7= kubeconfig 7 7 1 )L %
FERTZICZHELET,

2. Astra Control Center T. WREBDZ A ML= 0S5 APEHEINS, RIS, A L —29 5 XD NetApp
ONTAP £® SVM h" 7 R— k93 Trident ZfER L TR a—LETOEYS 3= >0 9§23 HE%ERL.
Review (FEER) Z7VUwo L Fd, RORA U THEM%MESAL. AddCluster 22 1) w2 LET,
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Ea Add cluster STEP 2/3: STORAGE 2

STORAGE

Existing storage classes are discovered and verified as eligible for use with Astra Control. You can use your existing default, or choose to set a new default at this time.

Applications with persistent volumes on eligible storage classes are validated for use with Astra Control.

Set default  Storage class Storage provisioner Reclaim policy Binding mode Eligible
. ocp-trident Default csi.trident.netapp.io Delete Immediate ®
ocp-trident-iscsi csi.trident.netapp.io Delete Immediate ®
project-1-sc csi.trident.netapp.io Delete Immediate 2N
thin kubernetes.io/vsphere-volume Delete Immediate N

<« Select credentials Review —

3. FE 1 DOFHBBICRE>T. WAHD OpenShift 75X 2%=EF8FL £, BT SE. Astra Control Center H'
VAR ERBEL THREBERI-J V21X M=ILLADS. U5 X&IL Discovering X 7—432 X
BITLET, VAP BRINDE. VT XEZDXT—2AND TRunning 1 ICEHD £,

ﬂ% admin @ 2

&3 Dashboard

@) Clusters
MANAGE YOUR APPS
© Apps Actions ¥ + Add
MANAGE YOUR STORAGE Name 4 Ready Type Version Actions
£ Backends
ocpvmw © &3 RedHat Openshift v1.20.0+dfoc838 Running ~
5 Buckets
~ ocp-vmware2 © &3 Red Hat OpenShift v1.20.0+c8905da Running W
MANAGE YOUR ACCOUNT e
8 Account
B Activity
& support
<

Astra Control Center TEIEY 5§ N T®D Red Hat OpenShift 7 5 X % ld. BENRI S X
(D) BEAYRE—LEAEI-UTY FELTA YR F—LCBRAS A X—IL IR b
DICTOECRATEBZHRENBDET, COLPRAMNIDSAAX=IUDTILENET,

4. ONTAP S5 X% XKL —1)Y —X ¥ LT Astra Control Center T/N\ww I IV RELTEETDZLSIC
AVR—=FLET, ANL—=U TS ADBREINTULS Astra (Z OpenShift 75 XXM EBIMETND . X
FL—U 0S5 X%HR—K9%ONTAP 7S XAHDEFMNICKRHE INTRESINEIHA. Astra I +O
—IER—ICAVR— FESNTEEINEE A
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Lg) admin

&} Dashboard

£ Backends
MANAGE YOUR APPS
© Apps + Manage
) Clusters
MANAGE YOUR STORAGE Name

B Buckets

172.21.224.201(ontapsan_10.61.181.243)

172.21.224.211(ocp-trident-replication)
MANAGE YOUR ACCOUNT
& Account

B Activity

& support

5. ONTAP U SR B %ZA VR— b9 3ICId. Ny I IV RICBEL.
XTRD ONTAP 75 X X DHEICH B Manage ZEIRL £9. ONTAP 7 5 XX DERIFRZ AL,

Status Capacity
VAN Not available yet
A Not available yet

% Managed Q Discovered €

1-2 of 2 entries

Type Actions
ONTAP Discovered v
ONTAP Discovered v

Oy a8 o> %=01)vwo LT,

5353
[1&

WO 122V I LT [RRL=NYIIVRDAVR—b]EZVYILET,

£=) Manage ONTAP storage backend

CREDENTIALS

STEP 1/2: CREDENTIALS

Enter cluster administrator credentials for the ONTAP storage backend you want to manage.

Cluster management IP address User name

172.21.224.201 admin

6. NIV RZEMITDL. AT—R XN Available ICZEDD FT, CONY I IV RICIE,

Cancel

Password

Review information -

b

MANAGE STORAGE
e BACKEND

Storage backends provide storage
to your Kubernetes applications.

Managing storage clusters in Astra
Control as a storage backend will
allow you to get linkages between
PVs and the storage backend. You
will also see capacity and health
details of the storage backend,
including performance metrics if
Astra Control is connected to
Cloud Insights.

Read more in Storage backend (3.

£ ONTAP

OpenShift

IS RAZRADKKIRY 2—LE ONTAP X7 L EDOHISET B3R 2a—LICBET3ERMNATENE T,
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ﬂé admin

3 Dashboard
2 Backends

MANAGE YOUR APPS

© Apps + Manage

@ Clusters

MANAGE YOUR STORAGE Name ¢

K8s-Ontap
5 Buckets

MANAGE YOUR ACCOUNT ONTAP-Select-02

& Account
E] Activity

EQ Support

% Managed (Q Discovered

1-2 of 2 entries

Status Capacity Type Actions
© — 0M/1.077TiB:9.9% ONTAP 9.8.0 Available v
@ 0.07/2.07 TiB: 3.3% ONTAP 9.8.0 Available v

2

7. Astra Control Center Z & L T OpenShift 7 2 X AR TNy I 7y LU MT7ZIT5ICIE. S3 7Ok
I EYR—bTBFTCSTI A=y b2 7OED 3 Z VT 323H0EBRHDFT, WEYR
—rEINTWVWBF T 3 >IE. ONTAP S3. StorageGRID . BLTPAWSS3 TFo DI VA R—ILD
7=®IC. AWSS3 N7y hEFRELET, N7y MIBEL. Ny hOBM%E2 ) w2 LT, A S3
EIEIRLET, SSNT Y FOEHETIVERTRIHDI LT vILE AL, [ Make this bucket
the default bucket for the cloud | DF T v IRy I XA%ZAICLT. Addzo v o LET,

7 Add bucket

STORAGE BUCKET

@ ADDING STORAGE
BUCKETS

Enter the access details of your existing object store bucket to allow Astra Control to store your application backups.

Type
E Generic S3

Description (optional)

SELECT CREDENTIALS

Astra Control stores backups in

your existing object store buckets.

Existing bucket name The first bucket added for a
ocp-vmware2-astra-cc selected cloud will be designated
as the default bucket for backup

and clone operations.
53 server name or P address

s3.us-east-1.amazonaws.com Read more in storage buckets 5.

Astra Control requires S3 access credentials with the roles necessary to facilitate Kubernetes application data management.

Add  Use existing

( Access ID
AMWﬂTCFKDSUGHWSZXABD

Secret key
b

Credential name

AWS-53

RETBT TV T—aVz@ERLET

Red Hat OpenShift 7 5 X2 =&k L 7= 5.
PIVERETEET,
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TIVr—2a eEELEY

1. OpenShift 7 5 X4 £ ONTAP /\wv 2 T KR Astra Control Center ICEE RSN . A hO—-)LtE>%
—l3. FEELIZONTAP Ny IV RTHERENIEAML—C 0 SR Z2FERATEIIRTDR—LAR—Z

ROT7FVr—>a>zBEMNICRBE L E 7,

t% admin

#3 Dashboard
© Apps

MANAGE YOUR APPS

© Apps Actions ¥ + Define @ All Clusters v

&) Clusters
MANAGE YOUR STORAGE Name + Ready  Cluster Group
£ Backends
+  accoperator-system @ & opvmware2 m acc.operator-system
B Buckets
+ acc-operator-system ® ocp-vmw = acc-operator-system
MANAGE YOUR ACCOUNT P it = G spini
& Account
+  default @ G opvmw = default
B Activity
& support +  default ©@ G ocpvmware2 = default
+ hive @ G ocp-vmware2 = hive
+  local-cluster ©® £ ocpvmware2 = local-dluster
<

% Managed Q Discovered @) @ Ignored

1-25 of 29 entries -3

Discovered

2021/07/29 11:11 UTC

2021/07/29 11:09 UTC

2021/07/29 11:09 UTC

2021/07/29 11:11 UTC

2021/07/29 11:11 UTC

2021/07/29 11:45 UTC

Actions

Unmanaged v

Unmanaged v

Unmanaged

Unmanaged v

Unmanaged v

Discovering €

<

2. [7TVTr—=23y P BREEAH | DIEICREIL. Astra ZFERALTCEEBIZ 7 U Tr—23 > 0BEICHD

FOYTAIIARZa—20 Uy I LET, [EEB]| 2T )V ILET,

‘Eé admin

£ Dashboard
© Apps

MANAGE YOUR APPS

© Apps Actions ¥ + Define @ All Clusters v

2 Clusters

MANAGE YOUR STORAGE Name + Ready Cluster Group
£ Backends
+  wordpress-astra-ff4fo © £ ocpvmw m wordpress-astra-ff4f9
7 Buckets
+  wordpress-astra-fd2aa ® £ ocpvmware2 m wordpress-astra-fd2aa
MANAGE YOUR ACCOUNT —_
S\ Account
+  wordpress-astra-5eeb9 () £ ocpvmware? = wordpress-astra-5eebs
B Activity
& support +  wordpress-astra-Sedde © G opvmw m wordpress-astra-Sed9e
+  wordpress-astra © 5 ocpvmw m wordpress-astra
+  wordpress ® G opvmw = wordpress
<

®

% Managed Q Discovered @ Ignored

Discovered

2021/07/29 11:09 UTC

2021/07/29 11:11 UTC

2021/07/29 11:11 UTC

2021/07/2911:08 UTC

2021/07/29 11:09 UTC

2021/07/2911:09 UTC

1-25 of 29 entries >

Actions

Unmanaged d

Manage

Ignore

Discovering (¥

Unmanaged v

Unmanaged v

Discovering OV

1. 7TV r—o 3 0h [ ERTTEE (Available) 1IRREICARD. [7FUr—>3> (Apps) 1EI>a>

®[EIHE (Managed) | ¥ THRRTETXT,
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© Apps

Actions + 4 Define @ All Clusters = % Managed (Q Discovered @ lIgnored
1-1 of 1 entries
Name ¢ Ready Protected Cluster Group Discovered Actions
wordpress-astra-ff4fa ® @ £ ocpvmw I wordpress-astra-ffaf9 2021/07/29 11:09 UTC Available v

TFrVIr—2 3 xRE

TP r— 3> —2- 00— K% Astra Control Center TEIEL /=%, TNH5DT—J0O— RORERTEEIE
BTEEd,

TIVr—=2a Aty TFoay bEERLTVWET

7TV /r—>3>® Snapshot AE—%EfT S . ONTAP Snapshot AE—HWER SN EJ, Snapshot O
E—ICBEDOVWT, 77U —> a3V aREOESIC R MNP EREIO—ZVITEET,

L7705 —> 3 0ORFyFoay hEERTZICIE. [7FY > [BE] 27 ICB8 L. Snapshot 3
E—%Z{ERNTZ7 ) r—>a3> 7200w o LET. 75— 80EICH2 ROy TAO KX
a—%71)v2o L. SnapshotZz27 1) v L%XxT,

@ wp Running v

Snapshot
"‘Ar‘ APPLICATION STATUS 9 APPLICATION PROTECTION 57
Backup
Health Unprotected
® y /\ Unp e

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp O ' Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. ZFwFay boFElEANAL. [IN1Z2VYILT. [RFyvTFoavh] oy oLE
9o Snapshot DIERLICIEZHT 1 BHDD. ENTT TRERT— R RAEHRTIZLSICBDET,
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K} snapshot application STEP 1/2: DETAILS %
SNAPSHOT DETAILS
ﬁ CREATING APPLICATION
N SNAPSHOTS
ame
wp-snapshot-20220228185949 Astra Control can take a quick

snapshot of your application
configuration and persistent
storage. Enter a snapshot name to
get started.

Read more in Protect apps (3.

\@ Application
wp

[ Namespace
wp

,@ Cluster

ocp-vmw

TIVr=2a DNy Ty TEERLTVWET

TIVT=2a3>ONYITv TG TIVT—23> D7 074 TBREEED)Y —ADREZF v TF
v LTI 7AMIILICE# L. VE—FDATIT I MR ML= NIy ML E T,

Astra Control Center TEIENRT7T VT —2a3a>ONv o7y eI MT7%EITSICIE. /NyF >4 ONTAP
SRATLDRA—=N—A—HREZIIRFHFE L TRETIVDENHD £, ZDEHICIFE. ROOATV REA
HLET,

ONTAP: :> export-policy rule modify -vserver ocp-trident -policyname
default -ruleindex 1 -superuser Ssys

ONTAP: :> export-policy rule modify -policyname default -ruleindex 1 -anon
65534 -vserver ocp-trident

1. Astra Control Center TEENKR 7 IV —>a >Ny I 7y TEERTDICIE. [TV ]>[BE %
TICBHL. NI T7vTH2ERTDZT7 IV r—oa>mw o)y o LET, 7IUT—2 3> 0REICH
PROVvTRAIIAZa—%0Uwo L. [NvITv T 1200w LFET,

@ wp Running v

Snapshot
—'\/\(— APPLICATION STATUS @ APPLICATION PROTECTION §7
Backup
Health Unprotected
&) y /N Unp e

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled B wp O ' Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2 Ny O Ty TOFEMEAIL. NV ITvTIT7AINEREFTZAITSIIRIML=SNT Y REER
LTRAEID) YO LET, sElEREELIES. Nv o7y T'2O) I LES, 7TV r—>a>nt
ARET—=RICEL2TUE NV IT Y FAEDDDBehHD. NvIT Yy ITHEBICKET LIHET
NYITYTDRT—R AR TETDLSICHDFT,

49



Backup application STEP 1/2: DETAILS x

BACKUP DETAILS
[ CREATING APPLICATION

i BACKUPS
B B r awistin ansho
wp-backup B Astra Control can take a backup of
your application configuration and
persistent storage. Persistent
BACKUP DESTINATION storage backups are transferred to
your object store. Enter a backup
Bucket name to get started.
2 A
na-ocp-astra/na-ocp-acc  Available Read riioke it

Application backups (5.
@ Application
wp

[ Namespace
wp

@ Cluster

ocp-vimw

TIV =3 OUR+T

REAVERTEITIT, 7TV —23 ZRALI S RERADTDR—LAR—IFIF)E— I XRICY
AT U 7A=Y RELTTAFXZVANVIERATEET,

1. 770r5r—23 zBrdaicid. [77U]>[BRB]2TICBEL. ZHEI237 V00w o LFE
Yo PXVTr—2a R0BICHBZ ROV TR I « XZa—%0 )y I L[VANT 120Uy o LZF
+

@ wp Running v

Snapshot
4\/\{»- APPLICATION STATUS 9 APPLICATION PROTECTION 51
Backup
Health (i) Partially protected
© y = yp Clone

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadhb:10.5.13-debian-10-r58 Disabled = wp s} Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. NARTR=LAR—ZADZHIZAIL. VA RTEDI X Z2%EFIRL T, BIED Snapshot h*5 1) X
FTPE2INTTVr—2a>ONy o7y THho) AT IEI3DEEIRLET, KNEIZ)wILET,
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O Restore application

RESTORE DETAILS

Destination cluster

S ocpvmw

RESTORE SOURCE

Application backup

° wp-backup

3. LEa—RA>T lrestore ;1 EASL.

O Restore application

STEP 1/2: DETAILS
—

Destination namespace

wp

Ready

© on-Demand

Cancel

On-Schedule/On-Demand

@ RESTORING
APPLICATIONS

Astra Control can restore your
application configuration and
persistent storage. Select a source
snapshot or backup for the
restored application.

B3 snapshots & Backups

@ Application

Created * wp
2022/02/28 18:54 UTC [ Namespace
wp
@ Cluster
ocp-vmw

AR L= T TRestore ] Z7U)wo L %9,

STEP 2/2: SUMMARY

REVIEW RESTORE INFORMATION

All existing resources associated with this application will be deleted and replaced with the source backup "wp-backup” taken on 2022/02/28 18:54 UTC. Persistent
/L\. volumes will be deleted and recreated. External resources with dependencies on this application may be impacted.

We recommend taking a snapshot or a backup of your application before proceeding.

“J) BAcKuP

wp-backup

§3 ORIGINAL GROUP

- wp

() ORIGINAL CLUSTER

©

RESTORE

wp

DESTINATION GROUP

- wp

DESTINATION CLUSTER

ocp-vmw ocp-vmw
Qo Q
GO RESOURCE LABELS G© RESOURCE LABELS
ClusterRole ClusterRole
kubernetes.io/bootstrapping: rbac-defaults +1 kubernetes.io/bootstrapping: rbac-defaults +1
ClusterRoleBinding > ClusterRoleBinding bt
Are you sure you want to restore the application “wp”?
Type restore below to confirm.
Confirm to restore
restore

4. FLWF7 TV — 3 >0d. Astra Control Center WNEIRL 70 SR A2 LD 7 ) r—a > %EmxLT

La

W3R, Restoring IREICHEDEXT, 7TV T—23>DIARTONY =D Astra ICE>TA X b—
ILELUVBRHETNZ . 77— 3 (13 Available SREEICER D £ 9,
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©) Applications

Actions ¥ + Define @ - * Q @ @

iz 1-1 of 1 entries

Name ¢ Ready  Protected  Cluster Group Discovered Actions

wp ® O] £ ocpvmw = wp 2022/02/28 18:34 UTC Available v

TIVr—=arooa—=—>y

T r—>avig. BRI TARRT V5= 0 0RESLIVOT X2 ANUBEKWT, TDI SR
BRERIEVE—MISRRIZVO—ZVITEES, ACLAML—ISNYIIVRTRILYVSAEZRICH ST
T)r—=2avEIO0—-=>793%HE. NetApp FlexClone 72/ O % FEHAL £, FlexClone 7./ O
CEFERTZ L. PVCOIO—YZBERICERL. AL AR—IAZETETFT,

1. 77)5—=o3>200—->93IC . [7TUr—23> (Apps) 1>[EIE (Managed) (&R 7IC
BEL. ZYUITZ T TV T5—>2a> %50 0w I LET, PIVr—2a3 0B ICHZ ROy TEAT X
Za—%Z7JvyPL. Clonez2)vyo L%,

@ wp Running v

Snapshot
-AJ\{- APPLICATION STATUS G APPLICATION PROTECTION 51
Backup
Health i) Partially protected
@ y @ yPp Clone

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp O : Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2 HLWR—LZAR—ZADHEMEAN L. 2O0—=205D 05225 BRLET, 70— >2HED
Snapshot. Nw o7 v/, £ET7TVr—>2 3 > OREODREDSIERTE2HESIHEERLET,
TSR LIES. [N ZO)y I LT, [LEa—RAVICEE 1 Z0 Vv I LET,

Clone application STEP 1/2: DETAILS X

CLONE DETAILS
[l CLONING APPLICATIONS

Clane name Elone namespace Astra Control can create a clone of
wp-clone wp-clone your application configuration and
persistent storage. Persistent
Sesttationduster storage ba(kgps are transferred
v Clone from an existing snapshot or backup ? from your object store, so
£ ocpvmw

choosing a clone from an existing
backup will complete the fastest.
Enter a clone name to get started.

Read more in
Clone applications (5.

@ Application
wp

D Namespace
wp

@ Cluster

ocp-vmw

canCEI
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3. FILWF7 P —=< 3 IF Discovering JREEIC7A D . Astra Control Center |[S3#IRL 70 S X RICT TV
=3 EERLE S, 77T —>23>OIRTOIY =D Astra ICK>TA VX M=ILELUVE
HEhde. 77U —2 3 13 Available JREEICHR D £ 95,

©) Applications

Actions ¥ + Define Q- . * Q @ @

= 1-2 of 2 entries

Name Ready Protected  Cluster Group Discovered Actions
wp @) ©) £ ocp-vmw = wp 2022/02/28 18:34 UTC Available v
wp-clone ® AN O ocp-vmw = wp-clone 2022/02/28 19:21 UTC Available v

Astra Trident DI E

Astra Trident I&. J> 7 7% Kubernetes 7«1+ XA FJUE 12— 3 >@EIFD. Red Hat OpenShift DA —7
VY —RATRLBICHR—bFENTVWBI L —PF =T AL —2 30V —)L T, Trident (. NetApp
ONTAP ® Element A AL —S S XAFLEBURY NPT YTRAML—SR—bT 42U A2 EEEL. NFS
Bt iISCSI#EmBYR—MLEXT, Trdent z AT, ANL—CBEEOFZELES AL, I
YRA—YHRRY T Y TR L—=CO AT LADBRML—=227OED 3 Z VI L TEBTES 0.
DevOps 7—2 7O0—h'mRILETN 9,

BIEEIE. 7O TV RDZ—IXRRA ML= AT LETILICESDVWTEROINL =Ny I IV R%EE
L. EfE. BEDT A AIRZA1T. QoS LRNIBEDEERINL —JEEZBMLT—EDLANILD
NTA—IVAERIETEF T, EBEINNVIIVRIE. 7O T FOBERENKGHIR) 2 — LER
(PVC) Z1ER L. XEMA ML —C% AV FIVRTAYTHICER T -HICEATEEY,

Element SANtricity

.

Astra Trident I&. Kubernetes & [E#k. FLUERGHFET 1 VI E 1 FT4EB))—IXLTVWET,
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2022 F£ 1 BIc) ) — X IN=\FH/IN— 3 > D Astra Trident |& 22.01 T3, Trident DED/N—3 UM
HR—FEINTUVBIHZHERTIT XY Kubernetes T4 AU E2—23 > DT XA MNIER"CE5%2 &L
=LV,

20.04 1)) — L%, Trident Dtz k7w Fld Trident 7 RL —RICK > TEITINE T, AL —EH KR
BREAZBRZICL. Trident 1 VXA F—=ILO—E LTEATNT=RY ROBESBERLCDEMYR— %
RELED,

21.01 ') 1) —XTl&. Trident Operator D1 VX F—ILEZBHICTB7=HIC Helm F ¥ — b EFEHETES LS
ICRDF L7

Astra Trident 27> O— R

BALEA—YISXAICTrident 24 XA R—=I)LL. k&R a—L%ETOES I3 =Z>TF3IC1E. ROF
E%*3=TLET,

1L AVRAM=INT—HAT%E#BEEBIT—UXT—2avicdoyO0—R L. RAZRBEALE T, Trident DERH
N—S 332201 T A9 VO—RTEET "CHE5% LI,

[netapp-user@rhel’7 ~]$ wget
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-
installer-22.01.0.tar.gz

--2021-05-06 15:17:30--
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-
installer-22.01.0.tar.gz

Resolving github.com (github.com)... 140.82.114.3
Connecting to github.com (github.com) |140.82.114.3]:443... connected.
HTTP request sent, awaiting response... 302 Found

Location: https://github-
releases.githubusercontent.com/77179634/a4fa9f00-a9f2-11eb-9053-
98e8e573d4ae?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz—
Credential=AKIAIWNJYAX4CSVEH53A%2F20210506%2Fus—-east-

1%52Fs3%2Faws4 request&X-Amz-Date=20210506T1916437Z2&X-Amz-Expires=300&X-
Amz-
Signature=8a49a2ale08cl147d1ddd8149ce45a5714£f9853feel%bblc5079890b9543eb36
30&X-Amz -
SignedHeaders=host&actor id=0&key id=0&repo id=77179634&response-—
content-disposition=attachment%$3B%20filename%3Dtrident-installer-
22.01.0.tar.gz&response-content-type=application%2Foctet-stream
[following]

--2021-05-06 15:17:30-- https://github-
releases.githubusercontent.com/77179634/a4fa9f00-a9f2-11eb-9053-
98e8e573d4ae?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz—
Credential=AKIAIWNJYAX4CSVEH53A%2F20210506%2Fus-east-

1%2Fs3%2Faws4 request&X-Amz-Date=20210506T1916437Z&X-Amz-Expires=300&X-
Amz-
Signature=8a49a2ale08cl147d1ddd8149ce45a5714£f9853feel%bblc5079890b9543eb36
30&X-Amz -
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https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz

SignedHeaders=host&actor id=0&key id=0&repo id=77179634&response-
content-disposition=attachment%$3B%20filename%3Dtrident-installer-
22.01.0.tar.gz&response-content-type=application%$2Foctet-stream
Resolving github-releases.githubusercontent.com (github-
releases.githubusercontent.com) ... 185.199.108.154, 185.199.109.154,
185.199.110.154,

Connecting to github-releases.githubusercontent.com (github-
releases.githubusercontent.com) [185.199.108.154|:443... connected.
HTTP request sent, awaiting response... 200 OK

Length: 38349341 (37M) [application/octet-stream]

Saving to: ‘trident-installer-22.01.0.tar.gz’

100% [===================================================================
======—===—=—=——=——=————————————————————=———======>] 38,349,341 88.5MB/s
in 0.4s

2021-05-06 15:17:30 (88.5 MB/s) - ‘trident-installer-22.01.0.tar.gz’

saved [38349341/38349341]

2. A9>O—RLEENYRILDS Trident D1 A b= I)LZRELF T,

[netapp-user@rhel7 ~]$ tar -xzf trident-installer-22.01.0.tar.gz
[netapp-user@rhel”7 ~]$ cd trident-installer/
[netapp-user@rhel7 trident-installer]$

Helm %Z{EF L T Trident Operator %1 > X b—JLLE T

1. Trident ICIZC DT 7AMINEETA T a RV D, £ 2—H IS5 XA2D [ kubeconfig) 771
ILNDBARZREZHE LTERELF T,

[netapp-user@rhel’7 trident-installer]$ export KUBECONFIG=~/ocp-
install/auth/kubeconfig

2. Helm O Y REEFTL. I—H—20 5 XA trident BEIZEREAZERR LARHAS. Helball 7 L2 FUR
D tarball h'5 Trident JBEF%E2 1A b—ILLZX T,
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[netapp-user@rhel’ trident-installer]$ helm install trident
helm/trident-operator-22.01.0.tgz --create-namespace --namespace trident
NAME: trident

LAST DEPLOYED: Fri May 7 12:54:25 2021

NAMESPACE: trident

STATUS: deployed

REVISION: 1

TEST SUITE: None

NOTES:

Thank you for installing trident-operator, which will deploy and manage
NetApp's Trident CSI

storage provisioner for Kubernetes.

Your release is named 'trident' and is installed into the 'trident'
namespace.

Please note that there must be only one instance of Trident (and
trident-operator) in a Kubernetes cluster.

To configure Trident to manage storage resources, you will need a copy
of tridentctl, which is

available in pre-packaged Trident releases. You may find all Trident
releases and source code

online at https://github.com/NetApp/trident.

To learn more about the release, try:

S helm status trident
$ helm get all trident

3. Trident "IELK A VA F—=ILTNTWVWB I ZRTBICIE. F—LAR—ATEITINTVWERY R%E
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[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-5z451 1/2 Running 2 30s
trident-csi-696b685cf8-htdb2 6/6 Running 0 30s
trident-csi-b74p2 2/2 Running 0 30s
trident-csi-lrwé4n 2/2 Running 0 30s
trident-operator-7c748d957-gr2gw 1/1 Running 0 36s

[netapp-user@rhel’7 trident-installer]$ ./tridentctl -n trident version

Fom e o +
| SERVER VERSION | CLIENT VERSION |
Fom e e +
| 22.01.0 | 22.01.0 |
fom e frmm e +

BEICEL ST, BEROKRIET Trident DEADNRAZIA IMURICHEZ CEHHD F
() . COL5BBER. Trident DXL —2EFH T VX b—ILL. BFNTVSHI=T
TR N EEH L TREZNAZIIATHLLTSET,

Trident Operator ZF&I T > XA b—J)LLFT
1. Trident ICIFC D7 7AMINEETA T avhBWD. £ A—H IS5 XZD I kubeconfig ) 774
IWDGEREREZHE L THRELE T,

[netapp-user@rhel’7 trident-installer]$ export KUBECONFIG=~/ocp-
install/auth/kubeconfig

2. 'trident-installer' 7«4 LI FUICIF ' REBRIRTOIY —RXEEHRITBIV_ T A MEENTVETE
YT =T7 X MEFEALT. T TridentOrchestrator | XX LY —ZAEEZERL X,

[netapp-user@rhel’7 trident-installer]$ oc create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
customresourcedefinition.apiextensions.k8s.io/tridentorchestrators.tride
nt.netapp.io created

3 FELAWESRIZ. IBESNAEIYZ IR MEFERLT. 75 XXAIC Trident 21— LZAR—XE{ER L
9,

[netapp-user@rhel’7 trident-installer]$ oc apply -f deploy/namespace.yaml
namespace/trident created

4 RSATYRARL—RDERICHER )Y —RZEHLE TS ARL—ZBAOY—ERTHY
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5.

> b 'ClusterRole' & U 'ClusterRoleBind' % 'ServiceAccount' D 'PodSecurityPolicy' £7zi&A XL
—ZBERICEIDETEY

[netapp-user@rhel7 trident-installer]$ oc 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

KOARY REFERATR . BERICARL—SDRAT—RRAEZERTEET,

[netapp-user@rhel’7 trident-installer]$ oc get deployment -n trident

NAME READY UP-TO-DATE AVATILABLE AGE
trident-operator 1/1 1 1 23s
[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-operator-66£48895cc-1zczk 1/1 Running 0 41s

6. ARL—EMNEALT=S. TridentZA VA F—ILTEFFT, ZNICIF TridentOrchestrator Z {ER S 3 &4
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[netapp-user@rhel’7 trident-installer]$ oc create -f
deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created
[netapp-user@rhel’7 trident-installer]$ oc describe torc trident
Name : trident

Namespace:
Labels: <none>
Annotations: <none>

API Version: trident.netapp.io/vl

Kind: TridentOrchestrator

Metadata:
Creation Timestamp: 2021-05-07T17:00:28%
Generation: 1

Managed Fields:
API Version: trident.netapp.io/vl
Fields Type: FieldsVl
fieldsVl:
f:spec:

f:debug:
f:namespace:
Manager: kubectl-create



Operation: Update
Time: 2021-05-07T17:00:287Z
API Version: trident.netapp.io/vl
Fields Type: FieldsVl
fieldsVl:

f:status:

f:currentInstallationParams:

:IPVvG6:
rautosupportHostname:
rautosupportImage:
rautosupportProxy:
:autosupportSerialNumber:
:debug:
:enableNodePrep:
:imagePullSecrets:
:imageRegistry:
:k8sTimeout:
:kubeletDir:
:logFormat:

H Fh Fh Fh Fh Fh Fh Fh Fh Fh Fh Fh Fhoe

:silenceAutosupport:
f:tridentImage:

f:message:

f:namespace:

f:status:

f:version:

Manager: trident-operator
Operation: Update
Time: 2021-05-07T17:00:28%
Resource Version: 931421
Self Link:
/apis/trident.netapp.io/vl/tridentorchestrators/trident
UID: 8a26a7a6-dde8-4d55-9b66-a7126754d81f
Spec:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: netapp/trident-autosupport:21.01
Autosupport Proxy:

Autosupport Serial Number:

Debug: true

Enable Node Prep: false



Image Pull Secrets:
Image Registry:

k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Silence Autosupport: false
Trident Image: netapp/trident:22.01.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v22.01.0
Events:
Type Reason Age From Message
Normal Installing 80s trident-operator.netapp.io Installing
Trident
Normal Installed 68s trident-operator.netapp.io Trident
installed

7. Trident "NIEELK A YA R—=ILENTWVWBR ZEZMRT BICIE. F—LAR—IATEITINTVWBRRY K%
I BH. tridentctl N FUEFEHLTA VA M=ILTINTVWEIN—-U3 VEERLET,

[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-bb64dc6cb4-1mdoh 6/6 Running 0 82s
trident-csi-gn59qg 2/2 Running 0 82s
trident-csi-mész] 2/2 Running 0 82s
trident-csi-sb9k9 2/2 Running 0 82s
trident-operator-66£48895cc-1lzczk 1/1 Running 0 2m39s

[netapp-user@rhel7 trident-installer]$ ./tridentctl -n trident version

Fom e e +
| SERVER VERSION | CLIENT VERSION |
oo frmm e +
| 22.01.0 | 22.01.0 |
fom e o +

T—h—/—FEXLL—CRICERYT S
NFS

IFE AL D Kubernetes 71 A MU E 22— 3 (21, Red Hat OpenShift 2. 7 #ILETA VA =)L
SNBNFSNYIIVREYIVETZINyTr—2a—T4 )T MMIBLTVWETD,

7=72L NFSV3 ICDWTIE. 547> b —N\HEORKLIEZ XIS I — b I3 XANDZILIEHD £4
o LTED 2T H—N\DEHEOT s VR - A XZE/NETL LB TH NFS EHFORBER/N T A —I X
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ERIRTIEZLSIC' T4 7 Y Milsunrppe 2Oy b« 7—=T )L« TV M) —DRAEIE ' H—NLETHR
—hrEINTVWBRECFENTREBTAHENDHD XY

ONTAP TH7R— k&M 3 sunrpcslot table T> 1) OFRAEIE 128 TY, DFD. ONTAP (. —EIC 128

Bl NFS EXREREBFICAIBTETXd, 7=7°L. Red Hat CoreOS / Red Hat Enterprise Linux Tl&. EHC
ICRA65. 536 @ sunrpc ROy =TIV IR TFITAILETHR—FEINET, CDfEE 128 IR
EIBHENHD Y, L OpenShift DY VB A XL —% (MCO) ZEALTEITTEXT,

OpenShift 7—/H—/— K T&Asunrpc AOwY 77—V M) EZEET3ICIF. XOFIEZERTL £
ERS

1. OCPWeb OV —JLICOJA4> L. [FABEPIIIUEBR]ICBEILET, [V UEBROER]E2 Y
wPILEd, YAML 7 70 )LzaE—LTEEDIF. [ER1Z2VU YOI LET,

apiVersion: machineconfiguration.openshift.io/vl
kind: MachineConfig
metadata:
name: 98-worker-nfs-rpc-slot-tables
labels:
machineconfiguration.openshift.io/role: worker
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:
source: data:text/plain;charset=utf-
8;base64,b3B0aWIucyBzdW5ycGMgdGNwX21heF9zbGO0X3RhYmx1X2VudHIpZXMIOMTI4Cg=

filesystem: root
mode: 420
path: /etc/modprobe.d/sunrpc.conf

2. MCO PMERENTcD. IRTDT—H—/—RICKREZERAL. 1 DT OEEHITIHBENHD FT,
7Ot Z2FICIFHK 20~30 AH D EFTF, [OCGETMCP ] ZEALTY I VERMERETNATVLWSD
ESN B L. T—h—DII VBT —ILHEHRENTVWB I E =B L E T,

[netapp-user@rhel’ openshift-deploy]$ oc get mcp

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930el1dl35e0dee7168 True False
False

worker rendered-worker-de321b36eeba62dfd4lfebbc True False
False
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iSCSI

iSCSI 7O RONICEZ 7OV IR NL—UR) a—LDORYEYTEZHFATBELSICT—H—/ — RE%(E
TBICIE. FOBEE T R— T R3-DICREBERNY T —C% A VR N=ILTIRELRHD T,

Red Hat OpenShift Tld.

TNE9,

MCO (R VIBHARL—4) ZERRARICI S ARIERT 3 Z Ik > TR

J—H—/—FTIiSCSIH—EXZRITIBDLIICKRET BICIF. ROFIEZRITLE T,

1. OCPWeb OV —)LicOda4 > L. [FAEPIIUER] ICBEILET, [WOUBHROER 122
w7 LEd, YAML7 77 )LEZdE—LTEEDIF. [ER] Z2 ) v o LET,
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apiVersion: machineconfiguration.openshift.io/vl

kind: MachineConfig
metadata:
labels:

machineconfiguration.openshift.io/role:

name: 99-worker-element-iscsi
spec:
config:
ignition:
version: 3.2.0
systemd:
units:
- name: iscsid.service

enabled: true

state: started
osImageURL: ""
NILFNRZERT 256 .

worker



apiVersion: machineconfiguration.openshift.io/vl
kind: MachineConfig
metadata:
name: 99-worker-ontap-iscsi
labels:
machineconfiguration.openshift.io/role: worker
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:
source: data:text/plain;charset=utf-
8;base64d, ZGVmYXVsdHMgewogICAgICAgIHVZZXJfZnJpZW5kbH]1 fomFt ZXMgbm8KICAgICA
gICBmaWbkX211bHRpcGF0aHMgbm8K{fQoKYmxhY2tsaXN0X2V4Y2VwdGlvbnMgewogICAgICA
gIHByb3B1lcnR5ICIOUONTSVOJREVOVEI8SUREVIAOKSIKEQoKYmxhY2tsaXNOIHsKfQoK
verification: {}

filesystem: root

mode: 400
path: /etc/multipath.conf
systemd:
units:

- name: iscsid.service
enabled: true
state: started
- name: multipathd.service
enabled: true
state: started
osImageURL: ""

2. BEODOIERE. #920~30 D THRENT—H—/—KRICERATIN. BO—RFRENFEI, TOCGETMCP |
FEHALTIYOUBRIERINTVWAHQESHERESRL. 7T—A—DI T VR T— LA EFIATL
BPeEERLET, 7—H—/—RICOJ14> LT, iscsid H—EZXIDWETINTWVS (WILF/IN A%
FRALTWVWSHEE. multipathd F—EZXDRITINTWVWS) CeZHRITAICHTEET,
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[netapp-user@rhel’ openshift-deploy]$ oc get mcp

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930el1dl135e0dee7168 True False
False

worker rendered-worker-de321b36eeba62dfd4lfeb7bc True False
False

[netapp-user@rhel’7 openshift-deploy]$ ssh core@10.61.181.22 sudo
systemctl status iscsid
® iscsid.service - Open-iSCSI

Loaded: loaded (/usr/lib/systemd/system/iscsid.service; enabled;
vendor preset: disabled)

Active: active (running) since Tue 2021-05-26 13:36:22 UTC; 3 min ago

Docs: man:iscsid (8)
man:iscsiadm(8)

Main PID: 1242 (iscsid)

Status: "Ready to process requests"
Tasks: 1
Memory: 4.9M
CPU: 9ms

CGroup: /system.slice/iscsid.service
L1242 /usr/sbin/iscsid -f

[netapp-user@rhel’ openshift-deploy]$ ssh core@l10.61.181.22 sudo
systemctl status multipathd
® multipathd.service - Device-Mapper Multipath Device Controller
Loaded: loaded (/usr/lib/systemd/system/multipathd.service; enabled;
vendor preset: enabled)
Active: active (running) since Tue 2021-05-26 13:36:22 UTC; 3 min ago
Main PID: 918 (multipathd)
Status: "up"
Tasks: 7
Memory: 13.7M
CPU: 57ms
CGroup: /system.slice/multipathd.service
L—918 /sbin/multipathd -d -s

7o, WA TS5 %HELT [OCdebug ) IX> KERITTBLICED.
() MachineConfig MESISERS M. #—E ANERICBIRI N L ERRT L HT
7,



ARL—=USRTFLNY I T REER

Astra Trident Operator D > X c—JLATET LS. BRI 2Ry 7Y TR NL—UTF 5y b T +—A4IC
BOETNYIIVRERETIVENHD £, Astra Trident Dty b 7w TEREERTITT BICIE. KD
)>0zBRLTLLEETL,

* "NetApp ONTAP NFS"
* "NetApp ONTAP iSCSI DB&"
* "NetApp Element iSCSI DB&"

NetApp ONTAP O NFS 18R

Trident % NetApp ONTAP X hL =S X T LERB T BICIE. A L= AT LEDBEZAIREICT DN
WO TV REERTZHBEHLNHD £,

1. 49 O0—RLEEAYRM=ILT—=HATDOH > FTILNY I TR T 7A)LIE. [ sample -input 1 7 =
ILABERICH D £9, NFS IR L TL'S NetApp ONTAP & X T LDIFEIE. [ backend-
ontap/nas.json | 7 7 M ILEEET s LI MJ)ICOE—L. 771 ZRELZF T,

[netapp-user@rhel’7 trident-installer]$ cp sample-input/backends-
samples/ontap-nas/backend-ontap-nas.json ./
[netapp-user@rhel’ trident-installer]$ vi backend-ontap-nas.json

2. backendName . managementLIF . dataLIF. SVM. I—H&%#HBELFT. NXAT—RDEZAN
LET,

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap-nas+10.61.181.221",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.221",

"svm": "trident svm",

"username": "cluster-admin",

"password": "password"

@ X2 LD backendName 1ElE. FEEHEICETEALIICNFS ZIRETH A NL—2
DriverName ¥ 7 —4& LIF A EHE TERIT A 2HELE T,

B TONYIIVRI7AIERELICRET. XOOAY U REEFTLTRIIDONY I REERL £
ER
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[netapp-user@rhel’ trident-installer]$ ./tridentctl -n trident create
backend -f backend-ontap-nas.json

Fommmmmmeceseseses == Fommmmmmmmemem===
Fommmmmmmmoososorreresmemememeoememmm o Fommomome Fommmomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e Fommmmmmomoomooms
- fom—————— Fom - +

| ontap-nas+10.61.181.221 | ontap-nas | be7a619d-c81d-445c-b80c-
5¢87a73cbble | online | 0 |

o Fom e
Fommmmmmemsseseseses s s e e i Fommmmmm== +

4 Ny OIYVREERLIES. RICAML—20 S REEMTIVELRBD £, NV IIY R ERRRIC.
sample_inputs 7 # LA ICH B RIBEBICREAELRT > TILDA ML= SRT 71D HBDET, 1F
EFoLoM)ICOAE—L. TEBRLTENY VI Y RERRT B T-OICHNERREZITVET,

[netapp-user@rhel7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’ trident-installer]$ vi storage-class-basic.yaml

S. TOT77AICH L TITOMELNHIH—DIREIT' NV IITVREATDEE "FILLIEREINT=/NY
JIVRDAML—=RIANDOEBICERTDETIT X BRI 74— ILRODEHXAELTHEZTE
T COMEIE. UBDFIETERTINENHD £,

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

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

@ DT 7AINICERINTWVWE A T3 >D T —ILE TisType ] B'HDET, ZDITI
NFS /N\w o TV RTCHIRTEF9,

6. oc AV REEZITLT ' AbL— « S REERLES

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created
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1. 2= 0 5 R%ZER LTS RIDKGEHR) 2—LEKR (PVC) ZERTI2HENHD F
Jo sample_inputs ICHH B DT IS a>ERKTITBDICERTE ST > FILD 'pvc-basicy.yaml 7
FIILDHDFT

[netapp-user@rhel’7 trident-installer]$ cp sample-input/pvc-samples/pvc-
basic.yaml ./
[netapp-user@rhel’7 trident-installer]$ vi pvc-basic.yaml

8. ZDT77AIICHR L TITORENH ZH—DIREIT "torageClassName™ 7« =L RDMERL7=HD & —
M2zl T4 TYISOEY 3209357 —70—-FICE>THEICRLT. PVCEER%Z
TBICHREARAATEET,

kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi

9. TOC1 AXYRZHEITLT. PVCZERLE Y. fERHFDITDRY 12— LDT A ZIZ & > TUIIERLIC
LIFSKEEND DB e BB, tFD T LIcRRTIO7OERZERTET X,

[netapp-user@rhel7 trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel7 trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-b4370d37-0fad4-4cl7-bd86-94f96c94b42d 1Gi

RWO basic-csi s

NetApp ONTAP iSCSI #5%

Trident Z NetApp ONTAP X hL—U O R TFLEMETBICIE. A ML—U S AT LEDBEZEIREICT B /N
YOIV RZERTBIHBEDNDD £,

1. Zo>O—RLIEA YR N=ILT—=AACTDOH > FTINYIITY R T 70)LIE. T sample -input | 7 =

JLABEBICH D £, iISCSI ZiH L TUL3 NetApp ONTAP > X 7 LDIBEIX. T backend-ontap
-sanjson | 77N EEET LI M)ICOAE—L. 770 EZRELET,
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2.

[netapp-user@rhel’7 trident-installer]$ cp sample-input/backends-
samples/ontap-san/backend-ontap-san.json ./

[netapp-user@rhel’ trident-installer]$ vi backend-ontap-san.json

CDTF7AITEELF. T—4 LIF. SVM. 1—%%. NXAT—ROEEZHFEELET,

"version": 1,

"storageDriverName": "ontap-san",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.240",

"svm": "trident svm",

"username": "admin",

"password": "password"

BTONYIIVRITI7AIERELICRET. XOOAT UV REETLTRIIONY I I REERL £

ED

[netapp-user@rhel7 trident-installer]$ ./tridentctl -n trident create
backend -f backend-ontap-san.json

o Fom e
e o - +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

e o ——
e o t——— +

| ontapsan 10.61.181.241 | ontap-san | 6788533c-7fea-4a35-b797-
fb9bb3322b91 | online | 0 |

e o ——

o e et fomm - +

4 Ny IV RZERLIES. RICA ML= 05 XZ2 T 2REDRDHDET, Ny I IV R ERAKRIC.

5.
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sample_inputs 7 # L RICH A REBEBICIRETRERY > TILDA ML= OSSR T 70D BDF9, 1F
ETFqoLoM)ICOAE—=L. TERLTENY I I Y RERMT B TOICHNERREZITVET,

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class—-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’ trident-installer]$ vi storage-class-basic.yaml

DT A L TITOMEND ZH—DIREIT' NV I TV REA FTOEE "FLLERSINENY
IJIVRDAML—CRSANDABINCERT D TTE. BRI 7 —IILRDEHBXELTHETE
To COMEIE. UBOFIETERBITINERHD £,



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

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

DT 7AINICEREINTWVWRA T3 >D T —ILE TisType ] B'H D £7, iSCSIN

(D WOTYRTIE. COEERED Linux 771 XTLRAT (XFS. extd BY) ICF%
EITBrH. OpenShift MER T T 7TILS AT LERETESZLSICTB7HICHI
BRIBZCHTEET,

6. oc AVVREEITLT A bL— - SR EERLET

[netapp-user@rhel7 trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

1. ZbL—=Y 03 R%2ER LTS5 RPIDKGEHARY 2—LEKR (PVC) ZER I 3HBELHD X
Yo sample_inputs ICHBHB DT I 30 EZRITI BIDICERTE 5T > 7LD 'pvc-basicy.yaml 7
TAILDBOEY

[netapp-user@rhel7 trident-installer]$ cp sample-input/pvc-samples/pvc-—

basic.yaml ./
[netapp-user@rhel’ trident-installer]$ vi pvc-basic.yaml

8. ZDT77AILIIXT L TITSVELH BHE—DIREL "torageClassName™ 7« —JL RDMER L7z D & —
o3 ezHRd5eTI/OESaZ>J 57— 70— RICL>TREICR LT, PVCEER%E
EBICHREIAXITEET,

kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi
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9. TOC1 OAXYRZEHEITLT. PVCEZERLE Y. ERFDITDRY 12— LDT A XK > TUIIERIC
LIESKEREMD DB e B2, DT LICRRTIO7OERZERTET T,

[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-T7ceaclba-0189-43c7-8£98-094719£7956¢C 1Gi

RWO basic-csi 3s

NetApp Element iSCSI #&5

Trident Z NetApp Element X L =2 7 LERET BICIE. iSCSI 7O RINZFEAL TR ML=
ATLEBETEBNYIIY FZERT BHBEDNHD XY,

1. &9>O—RLIEA YR N=ILT—=HAATDODH > FILNYIT VY RT70I)LiE. [ sample -input ] 7 =
ILAPERBICH D £, iSCSI 1R L TL'S NetApp Element & X7 L®DIFE. [ backend-solidfire.json
1 771N EEE T« L MJICOAE—L. 771 2RELZX T,

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/solidfire/backend-solidfire.json ./

[netapp-user@rhel’ trident-installer]$ vi ./backend-solidfire.json

a IYVRRAYMTOOA—Y, XRT—R, BLUMVIPEZRELF T,
b. MRAEIP) OEEHREELXI,

"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://trident:password@172.21.224.150/json-
rpc/8.0",
"SVIP": "10.61.180.200:3260",
"TenantName": "trident",
"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}}1]
}
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2. ZONYIIVRI7AINERELIES. ROOAY Y REERITFTLTRIONYIIY REERL F T,

[netapp-user@rhel7 trident-installer]$ ./tridentctl -n trident create

backend -f backend-solidfire.json

fesss=sssscssssssasosss=== R e

e e fomm - fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e T

fesssssmss e s ss s oses s s s s ess femmm==== Fossmm==== +

| solidfire 10.61.180.200 | solidfire-san | b90783ee-e0c9-49%9af-8d26-
3ea87ce2efdf | online | 0 |

fessmssssessssssesass==== fosssmsmsm==sms=
fesssssssssscsesessosssssassassssaasaaa femmm==== fommmmm=a= 4

S NYIIVRZEERLIES. RICA ML= SRR T BRENDHD FT, Ny I IR LERIC

sample_inputs 7 # L RICH B REBEBICIRETERT > TILDRA ML —CUOSRT 70D HBDFT, 1

ET«oLIMUICOE—L. TERILTIENY I IY RZRIMT B OICHEBELIREZITLE T,

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’7 trident-installer]$ vi storage-class-basic.yaml

4 COT7AINCH L TITSHEN HZH—DIREIF' Ny I IV R TDEE '#FHiLERE /Ny
TJIVRDRAML=2RSANDEGHEICERT D LTI & e BRIZTA—ILRDEHAELTEEE
Yo COfEIF. UEOFIETERIT ZHUENDHD X7,

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

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "solidfire-san"

DT 7AINICERINTWVWRA T3 >D T —ILER TisType ] B'H D £7, iSCSI N

C) VOILYRTIE. COMBEERED Linux 77T ATLRAT (XFS. extd RY) ICER
EY 3D, OpenShift CEATEZI T 7MLV ATLERETCETZLSICTZHICCDIE
ZHIFRTEF Y,

5.0c AV REEZFTLT' AbL— « S REERLET
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[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

6. AL =20 S RZER LTS RUIDKFENARY 2 —LER (PVC) ZERT 2HENHD £
Jo sample_inputs ICHHB DT U2 a>ERTITBODICERTET ST > FILD 'pvc-basicy.yaml 7
FIILDHDFT

[netapp-user@rhel7 trident-installer]$ cp sample-input/pvc-samples/pvc-—
basic.yaml ./
[netapp-user@rhel’ trident-installer]$ vi pvc-basic.yaml

7. ZD7 71 IR L TITSOREL H ZM—DIREIT "torageClassName™ 7« =)L RDMER L 7= D & —
I3 ezHRITZ LTI ALY 3=V d37—70—RICE>TREICIGL T, PVC E&E%E
IBHICHREIYAXATEET,

kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi

8. TOCI AYYRZR{TLT. PVCZERLE T, ERFDITDRY) 2 —LDT 1 XK > TIERIC
LIZS<KHEMND DB D BB FH T LIERRTIOTOERZER/TET T,

[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’7 trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-3445b5cc-df24-453d-ale6-b484e874349d 1Gi

RWO basic-csi 5s
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Advanced Configuration Options (GEHIEREA 7> 3)

AO—RNSHDA TS 3 >0 . %y +77v F%Z{EH L - Red Hat OpenShift

1T A DHE. RedHat OpenShift &, IL—bENLTT7 TV Tr—o a3 > ZNETHETESLSICLE
To T—ERIEF ABHLET7 VARG RAMRZNETEZETRHINE T, ERESINTIL—FBLD
H—ERXICL>THEAINBITY KRR > Mi&. OpenShift L—RIC& > TERIN. NI 17> M
DAFIT T ERZIRETE LT,

7ef2l. 77U =23 >Tld. BUBY—EXEZRBATRHIC. AREZIAILO—RNSZHDEA
CREDMBBICAZBEDNHD T, 20—FIH. 2y b7y 7> bO—-IILlEYR—TY, D=
—XBEFE-TI=OHOIC. WSDODDHREZLO—RNS Y AT a>yEMELE LTz COEIS 3> T
NEDA VA R—=ILEREICDOWTEBLE Y,

UTOR—ITIE. BREEMBER%ZHEH L /- Red Hat OpenShift THEEFADO— RNS VA T 3 Vil
DWTEAAL £7,

» "MetalLB"

« "F5 BIG-IP"

MetalLB O— RN\ZHDA1 VX b—JL . v k7w FTO Red Hat OpenShift
CDR—JTlE. MetallBA—RNZHDA VA M—ILEFIUVREFIEZRLE T,

MetalLB |&. OpenShift 7 5 XA RICA VA r—ILENTBERA MRy D=0 O—-RNZ2HTHDH. U
SYURTONAATRITINAEWVWI S REZTERA TO— R/NT %D OpenShift  —E XA ZER TS £

9o LoadBalancer ' —E X %ZHR— 9 27DITEET S MetalLB D 2 DD FEREREIF. 7 RLREIDHT
ENBBT FIVAAXY T,

MetalLB :RE4 7> 3 >~
MetalLB %' OpenShift 7 5 X ZDAETAO—RNF U HH—EXIZEIDHTESNTZIPFRLAZEDKSIC
TFTOYRTBZMIETVWT RD 2 DDE—RTHEELET,

LAV 2E—R, *TDE—RTIE. OpenShift 7S XZRD 1 DD/ — RHH—E RDFREEREE
L. ZDIP D ARP ERICIGEZL T, OpenShift 7 5 X XA TEBZERREICLE T, IPET7 RNZA XT3
DIF/ —REFEDOT, FHBEORMILRY BRI T—ILA—N—DFHIRHLHD £9, 5FHICDOLT
3. DRFaAXEZEBBLTLIETVW'CESEZZELETLY,

** ZDE—RTIE. OpenShift 7S AZHRDIARTD/ —RNIL—FEDBGP ET7 ) >y a %z
Tl FST70v 0% —EXRIPICERETBOHICIL—FEETRNEZAILET, CDOHDEHREY
¥, MetallBEZZDHRY hT—JADIL—FEHETZIETT. BGPD/N\ Y aXhHZXLICED.
Y —E XD IP-to-Node YV EVIDHEBEEINBZZEHHD FT, EFHICOVTIE. ODRFaXI+EE
BLTLLIETW'ZE5Z B ZTLYS

() coxz=a7iTi. L1V 2E—FTMetalB 2BELET,

MetalLB O—RNS>HEA VX M=)LLET

1. MetallB VYV —XZ4 o >O—-RFLEY,
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[netapp-user@rhel7 ~]$ wget
https://raw.githubusercontent.com/metallb/metallb/v0.10.2/manifests/name
space.yaml

[netapp-user@rhel’7 ~]$ wget
https://raw.githubusercontent.com/metallb/metallb/v0.10.2/manifests/meta
11b.yaml

2. 774)L Tmetallb.yaml 1 Z#R&EL. T pec.template.spec.securityContext | Z 1> FO—FEBEE X E
— 71— DemonSet " 5HIBRL £,

° HIFR9 B178 -

securityContext:
runAsNonRoot: true
runAsUser: 65534

3. l'metallb-system' | R—LZXX—IXZEHL £,

[netapp-user@rhel7 ~]$ oc create -f namespace.yaml
namespace/metallb-system created

4. MetalLB CR ZER L £ 9,

[netapp-user@rhel7 ~]S$ oc create -f metallb.yaml
podsecuritypolicy.policy/controller created
podsecuritypolicy.policy/speaker created

serviceaccount/controller created

serviceaccount/speaker created
clusterrole.rbac.authorization.k8s.io/metallb-system:controller created
clusterrole.rbac.authorization.k8s.io/metallb-system:speaker created
role.rbac.authorization.k8s.io/config-watcher created
role.rbac.authorization.k8s.io/pod-lister created
role.rbac.authorization.k8s.io/controller created
clusterrolebinding.rbac.authorization.k8s.io/metallb-system:controller
created
clusterrolebinding.rbac.authorization.k8s.io/metallb-system: speaker
created

rolebinding.rbac.authorization.k8s.io/config-watcher created
rolebinding.rbac.authorization.k8s.io/pod-lister created
rolebinding.rbac.authorization.k8s.io/controller created
daemonset.apps/speaker created

deployment.apps/controller created
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5. MetallLB RE—H%ERET B81IC. AE—7 DemonSet DEMIFIELXZEZ T, O— RNS U EHESE
BIHICBRIRY FI)—UREZERITTETSELIICLET,

[netapp-user@rhel’7 ~]$ oc adm policy add-scc-to-user privileged -n
metallb-system -z speaker
clusterrole.rbac.authorization.k8s.io/system:openshift:scc:privileged
added: "speaker"

6. MmetallB- > XF L) RF—LAR—2ZIC T ConfigMap 1 Z{ERL T. MetallB Z5REL £7,

[netapp-user@rhel”7 ~]$ vim metallb-config.yaml

apiVersion: vl

kind: ConfigMap

metadata:
namespace: metallb-system
name: config

data:
config: |

address-pools:

- name: default
protocol: layer?2
addresses:

- 10.63.17.10-10.63.17.200

[netapp-user@rhel’7 ~]$ oc create -f metallb-config.yaml
configmap/config created

7. INT, O—RNASYHH—EXDMERENS L. MetallB 35488 IP 24 —E RICEID BT, ARP EXR
IKIRELTIPTRLRZT RNEZAXILET,

(D BGP £— F T MetalLlB ZREY %% 51d. LELDFIE6 Z&EBEL. MetallBY=277)L
DFIEICHVWE T "ChEoZ BTV,

F5BIG-IP O— NS >HDA VX =)L

F5BIG-IP I, L4-L7O—RNZ>> >, SSLTLSAZT7HO—R, DNS. 7747 7x—IliY. BELHE
BLRILDNS T4 v IBRBELUEF 2T —E X %RIL RS 3 Application Delivery Controller  (
ADC; 77U/r—>3>7UNUdYRAO—3) T, CNHDH—EXIZED. 75— 3> DAH
M. EFaVT0 NTx—IVIADKE@CALELET,

F5BIG-IP i&. ERAN—RFRITT7. I3TR, LB AYTLIRODREBT IS4 7RI, SEIEBRFE
TEA. FATEEY, BEHICISCTF5BIG-IP ZFAAEL. EAT3ICIF. CCTHEALTLWS RFa X2 b
ZERLTLLEE W,

F5 BIG-IP #—E X% Red Hat OpenShift £ $hZEBICHRE T S 78I, F5 IF BIG-IP Container Ingress
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Service (CIS) %ML E Y, CliI. BEDHRXEZLYY—XEE (CRD) ® OpenShift APl ZE548 L.
F5BIG-IP AT LR ZEEIZAVMO—3RY R LTA YA M=ILETNET, F5BIG-IP CIS (.
OpenShift TH—E X% 7 Loadancers £ )L— b ZHIfHT D LS ICEBRTET X9,

T 5IC. A 7 LoadBalancer ICH—EXZRIHITZ7-0DEE IP 7 KL XEIDETIZIE. F5IPAM O> b+
O—>%FHATEEY, F5IPAM O hO—7F(d. LoadBalancer ¥ —E XM OpenShift APl % ipamLabel 7%
MTERL. FABHEAT—IDS IP7RLRAZEDHTEIV FO-FRYRELTA X —ILTEN
x£7,

ZDOR—TIZIE. F5BIG-IIPCIS BLUIPAM OY FO—SDA YR M—ILBLUHBREFIEBAY X LT TWV
F9, ARRHBFE LT, F5BIGIIP AT LEEAL. 7Y XEZHEBLTHELMBENHDET, F£/=. T
T 4L TIEBIGIIPVE XS AV RICEEFNTUVWE SDNH—EXDSA Y AHMBETT,

F5BIG-IP ld. RV R7OVE—RFHIFIVSAZE—RTEATEE T, COBRIIODEB
() L FSBIGIP XA RFOVE— RTEASNELEN, ABBETH. B—ANEEE
T35 KED IP THEINIISAAEFERITI I #HELF7,

F5BIG-IP X T ALlE. EADN—RITT7. V5T R, £1EF V> FTLIRORET7 54

C) TYRELT. N=2a D 12x EDBHBARZFVAVTLIRICEATSE, F5CIS Ui TE
£9, CORFaXYEITIE BIGIPVEIT > arvREEFERLT. F5BIG-IP X7 LA
HRET T4 TR LTHRIEL £ LT=o

BEEEAHD ) — X

To/09 VIhDTT7ON—-2 3>
Red Hat OpenShift D —E X TY 46 EUS. 4.7
F5BIGIIPVE 7> 3> 16.1.0

F5 Container Ingress Service DB 2.5.1

F5IPAM OJ> ~O—7 0.1.4

F5 AS3 3.30.0

1A=L

1. F5 Application Services 3 #REEREZ ¥ >~ X b —ILL T, big-IP > AT LDEMH AT Y R TIEAH < JSON
THEHREZZITANDESICLET, ICEAHXT "F5AS3 GitHub VR R "R 1) w o L. &#HD RPM
T ERI>O—RLET,

2. F5BIG-IP X7 LiCcO4 1 > L. iApps > Package Management LX IC#&)1L T. Import (1 >7KR—
) ZOUwILET,

B[ T771ILDEIR]| 27w LT AU O—RL7ASIRPM 7 71 )L%#ERL. [OK|Z2 ) wvoL
T. [7y7O—R]1&22UvoLET,
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Import Package
I File Name | Choose File | fS-appsvcs-3.30.0-5 noarch rpm

Cancel || Upload |

4. AS3 HLERISRED ERICA Y A b—ILEShicC e 2R L F T,

P& uiggr ared Mascsorces
[C It
L Kama VTS Bagid Paciags Tags

IS-appacs 31300 5 I5-appsves-3 3005 moarch PLUGH

5. JRIZ. OpenShift ¥ X7 LYE BIG-IP ¥ X T LBDBEEICKEBER)Y —X=BELEd, £9. OpenShift
SDN D78 ® BIG-IP & X7 LI VXLAN k> )LA >R —T =4 X%Z{ER L. OpenShift & BIG-IP #—
NS bR IILEVERR L £9 . Network > Tunnels > Profiles & . Create % ') w2 LT Parent
Profile %7 VXLAN ICEREL. 75 v T+« > Type % Multicast ICEREL 9, 7O7 71 IILD&BIE AL

L. [ET1Z2UvILET,

| e
Parent Profie valan w
Description [
Sattings Custom [
o aTes ;|
Ficesing Type Multicast_ v [ ]

Cancel | Repeal || Finihad

6. Network > Tunnels > Tunnel List &i#&. Create #7271 w 2 LT, b>XILO&GRIEO—AILIP 7KL
2 ANILET, FIOFIETIER LI b >XIILTOT7AILEERL. [RT 127Uy o LET,
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Network » Tunnels : Tunnel List »» New Tunnel...

Configuration
I Name | openshift_vxian |
Description | ]
Profile wxlan-multipoint e
I Local Address [ 10.63.172.239 |
Secondary Address (Any  v]
Remote Address Ay e
Mode Bidirectional
T C—
Use PMTU Enabled
TOS | Preserve
Auto-Last Hop [Default  ~|
Traffic Group [ None ~|

[ Gancel | Repeat | Fnished

7. U5 2AXEBEMER T Red Hat OpenShift 7 2 X&IcOJ 1> LE T,

8. F5 BIG-IP ##—/\® OpenShift ICRX YTy b EERLET, DY TRy k. OpenShift 75X
D5 F5BIG-IP H—NICHEL F T RA MY TRy M YAMLEZZA TV >O—RLET,

wget https://github.com/F5Networks/k8s-bigip-
ctlr/blob/master/docs/config examples/openshift/f5-kctlr-openshift-
hostsubnet.yaml

9. KRR MY TRy F 771 )L %#REL. OpenShift SDN @ BIG-IP VTEP (VXLAN k> %JL) IP =&ML
E
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apiVersion: vl
kind: HostSubnet
metadata:
name: fb5-server
annotations:
pod.network.openshift.io/fixed-vnid-host: "QO"
pod.network.openshift.io/assign-subnet: "true"
# provide a name for the node that will serve as BIG-IP's entry into the
cluster
host: f5-server
# The hostIP address will be the BIG-IP interface address routable to
the
# OpenShift Origin nodes.
# This address is the BIG-IP VTEP in the SDN's VXLAN.
hostIP: 10.63.172.239

() CEROBBICELT. hostP Ar OREEEELEL X7,

10. HostSubnet Y —X =R L £9 .

[admin@rhel-7 ~]$ oc create -f f5-kctlr-openshift-hostsubnet.yaml

hostsubnet.network.openshift.io/f5-server created

M. F5BIG-IP Y —/NABICERINIZARRA N TRy FOISXAZIP YTy FEEEZERELE T,
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[admin@rhel-7 ~]$ oc get hostsubnet

NAME HOST HOST IP
SUBNET EGRESS CIDRS EGRESS TIPS

f5-server f5-server 10.63.172.239
10.131.0.0/23

ocp-vmw-nszws-master-0 ocp-vmw-nszws-master-0 10.63.172.44
10.128.0.0/23

ocp-vmw-nszws-master-1 ocp-vmw-nszws-master-1 10.63.172.47
10.130.0.0/23

ocp-vmw-nszws-master-2 ocp-vmw-nszws-master-2 10.63.172.48
10.129.0.0/23

ocp-vmw-nszws-worker-r8fh4 ocp-vmw-nszws-worker-r8fhi 10.63.172.7
10.130.2.0/23

ocp-vmw-nszws—-worker—-tvr46 ocp-vmw-nszws-worker—-tvr46 10.63.172.11
10.129.2.0/23

ocp-vmw-nszws-worker-wdxhg ocp-vmw-nszws-worker-wdxhg 10.63.172.24
10.128.2.0/23

ocp-vmw-nszws-worker-wg8r4 ocp-vmw-nszws-worker-wg8r4 10.63.172.15
10.131.2.0/23

ocp-vmw-nszws—-worker-wtgfw ocp-vmw-nszws-worker-wtgfw 10.63.172.17

10.128.4.0/23

12. F5 BIG-IP % —/NICXH &9 D OpenShift D7R X k4T Ry REEFEOD IP 2R L T. VXLAN OpenShift £
ICEC2 IPZ1ERRLEJ, F5BIG-IP > XFALICOJAM> L. [y bT—2 P[BC IP]DIEISERL. [
B 122Uy I LET, F5BIG-IIP RX M TRy FRICER SNV S AZIPH TRy DS IP%E
AAIL. VXLAN b RIILEZFBIRLT. EOMOFEMEASILET, [T 12V I LET,

Metwork » Self IPs » Mew Self IP...

Configuration
Name | 10.131.0.60 |
IP Address | 10.131.0.60 |

Netmask | 255.252.0.0 J

VLAN / Tunnel openshift_vxla v

Port Lockdown Allow Al |

T crop g o bt e L

Service Policy 'None ~|

| Cancel || Repeat || Finlshed
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13. CIS THREHLVFERT S F5BIG-IP Y RFTLICN—FT 14> a>EERLET. [YRTLP[I— ]
N—=—TFTa>2a>Y)IAMDIBEISERL. [ERR ] Z2U vy o LTERZAADLES, [T 122U voL
x93,

System » Users : Partition List »» New Partition...

Properties

I Partition Name oCp-VImw

' Partition Default Route Domain 0 v |

Description
|

(] Extend Text Area
(J Wrap Text

Redundant Device Configuration

: ' & Inherit device group from root folder
Device Group
None »
' @ Inherit traffic group from root folder
Traffic Group ol 0.p QRO
traffic-group-1 (floating) W

() csTERINZA-F1L a3 THEHTRELAVC L6 LET.

14. OperatorHub DA RL —2%EFEAL TF5BIG-IIPCIS 1 > X h—JLL £ 9, cluster-admin {&ER% 5D
Red Hat OpenShift 7 5 X &0 1> L. F5BIG-IP > XFLO4 VI LToovIILEFERBLTY—
7 l/“/ I‘%ﬂfﬁ‘z L/ 333_0 Cntijf\f’ b_aa)ﬁﬁj:ﬂEli%{q:_cjo
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[admin@rhel-7 ~]$ oc create secret generic bigip-login -n kube-system
-—-from-literal=username=admin --from-literal=password=admin

secret/bigip-login created

15. F5CISCRD #1 Y X h—JLL %,

[admin@rhel-7 ~]1$ oc apply -f
https://raw.githubusercontent.com/F5Networks/k8s-bigip-
ctlr/master/docs/config examples/crd/Install/customresourcedefinitions.y
ml

customresourcedefinition.apiextensions.k8s.io/virtualservers.cis.f5.com
created
customresourcedefinition.apiextensions.k8s.io/tlsprofiles.cis.f5.com
created
customresourcedefinition.apiextensions.k8s.io/transportservers.cis.f5.co
m created
customresourcedefinition.apiextensions.k8s.io/externaldnss.cis.f5.com
created
customresourcedefinition.apiextensions.k8s.io/ingresslinks.cis.f5.com
created

16. [JBEF P[EEF/N\TICBHL. ¥—7— R F5 &2 L T. F5 Container Ingress Service 2 /L% &
DwoLFxT,

OperatorHub
Discover Operators from the Kubemetes community and Red Hat partners, curated by Red Hat. You can purchase commercial software
F ! Ll
throwgh Red Hat Marketplace & You can install Operators on your clusters to provide optional add-ons and shared services to your
developers. After installation, the Operator capabilities will appear in the Developer Catalog prowiding a self-service experience
| Ainen All Items
rc litermns
Al Machine Leamning -
Application Runtirme
Big Data
Cloud Provider
@
Database
Developer Taols F& Cantairer Ingress Services
Development Tools
Drivers And Plugins Operator to install FS Contai

Ingress Senvices '-MI:I -l." Eai-\_"'“'
& " L
Integration & Deltvery d

Lagging & Tracing
Modemization & Migration

Monitoring
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7. ARL—2EHREHH. [TYA—IL]1EZIVYILFT,

@ F5 Container Ingress Services

18.0 provided by F5 Metworks inc

Latest version
1.8.0

Capability level
& Basic Install
1
Seamiess Upgrades
¥
Full Lifecycle
!
() Deep Insights
1
[} Auta Pilat

Provider type
Certified

Provider
F5 Networks Inc.

Repository
https:fgithub.com,/ FSMet
works kBs-bigip-ctlr

Container Image

registry.connect redhat.co
myfSnetworks/k8s-bigip-

18. Install Operator (A RL—Z®D41 > X b—)L) BEET.

Introduction

This Operator installs F5 Container Ingress Senvices (C15) for BIG-IP in your Cluster. This enables to
configure and deploy CIS using Helm Charts,

FS Container Ingress Services for BIG-IP

F5 Container Ingress Sendces (C15) integrates with container orchestration erdronments to
dynamically create L4/LT services on FS BIG-IP systerns, and load balance netwark traffic across the
services. Monitoring the orchestration API server, CIS is able to modify the BIG-IP systemn configuration
based on changes made to containerized applications,

Documentation

Refer to FS documentation

+ CIS on OpenShift (httpsf/clouddocs f5.comycontainers/latest/userguide fopenshift/) - OpenShift
Routes (https:jiclouddocs f5.comyfcontainers/latest /userguide,routes. hitmil )

Prerequisites

Create BIG-IP login credentials for use with Operator Helm charts. A basic way be,

oc create secret generic «<SECRET-MAME: -n kube-system --from-literal=usernames=<USERN
AME> - -from-literal=password=<PASSWORD»

T. Install (1> b—JL) ZOUvILET,

TIAILRDINGA—=AEIRTEDEFFICL
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Operatorbiub  »  Operator Installation

Install Operator

Install your O L cribing te 1 o el Iy |
iLes
Update channel * @ F5S Container Ingress Services
@ beta provided by FS Metworks Ing
Prowvided APis
Installation modse *
FSEi th
& Al namespaces on the chuster {default) @ e
Operator will be available in all Namespaces This CRD provides kind Fsaiglpitlr to
O Aspecific namespace on the cluster configure and deploy F5 BIG-IP
Operator will be available in b single Namespace only Controller

Inatalled Mameapace ®
G cpenshift-operators -
Approval strategy

@ Automatic

O Marazal

19. ARL =2 DA > X b—LIZIZFELDDD F 7,

@ FS Container Ingress Services
1.8.0 provided by FS Networks Inc.

Installing Operator
The Operator is being installed. This may take a few minutes.

View installed Operators in Namespace openshift-operators

20. ARL =ML A b=)LENB . [Installation Successful ] WS XwvtE—IHARRINFET,

2. [BEFPI[AYAM=ILEINTVWEEREFICBH L. [F5BiglpCtir] 1 )LD TFIZ4H 3 [F5 Container
Ingress Servicel z2Z w2 LT, [1YRREZVADER 120w I LET,
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Project: openshift-operators

Installed Operators * Operator details

@ F5 Container Ingress Services
1.8.0 provided by F5 Networks Inc.

Details YAML  Subscription  Events  F5BiglpCtlir

Provided APIs

=118 F5BiglpCtir

This CRD provides kind F5BigIpCtlr to
configure and deploy F5 BIG-IP
Controller.

(® Create instance

22. YAML View Z271) w2 L. BREBENSA—2EEBHLI-BTRORNBREZEDHITE T,

LTFDIND X—4 T bigip_dpartition 1 « [ OpenShift ] SDN_NAME J . [ bigip_url
@ 1« T bigip_login_secret | ZB#H L T. ABZIE—J3FIcty b7 v TDEZ RS
T£7,
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23.

86

apiVersion: cis.f5.com/vl1
kind: F5BigIpCtlr

metadata:

name: f5-server

namespace: openshift-operators

spec:

args:

log as3 response: true
agent: as3

log level: DEBUG

bigip partition: ocp-vmw
openshift sdn name: /Common/openshift vxlan
bigip url: 10.61.181.19
insecure: true
pool-member-type: cluster
custom resource mode: true
as3 validation: true

ipam: true

manage configmaps: true

bigip login secret: bigip-login

image:

pullPolicy: Always
repo: fS5networks/cntr-ingress-svcs
user: registry.connect.redhat.com

namespace: kube-system

rbac:

create: true

resources: {}

serviceAccount:

create: true

version: latest

COAVTFIUVERD[ITIES. [ER1 22U v o LET. ChICED. CIS Ry R kube-system %

BIZICAI YA —ILENFET,

Pods
T Filter

Mame

®

- Name = Sl T |

1 Status Ready Restarts Cwmner Memory

&
©
«]

CPU



Red Hat OpenShift (. T 7 #J)LFT. LTA—RNSIVIDIL—FENLTH—ER
NI RIALETIRBLE T, $HAIAAD OpenShift L—RIE. TNE5DIL—FD ST
AVIDT RNZAZLNBETVET, 2L AEBF5BIG-IP Y X7 LENLTIL—
FaHR—bTBLSICF5CISEZBRTZICHTEET, COVXT LK #BIIL—4
CLTEITTRIEH. BEHRRXME OpensShift L—RICKHZHDTHHD £9, CIS
(D) 1. OpenshiftL— F@JL—% & LTHEET B BIG-IP & X7 L Ic{RAEF — NEfERLL |
BIG-IP 37 RNBZA XAV NE NS T4 v II—FT4 I FMIBLET, COMEEERM
ICTBTODNTA—=RIZDVTIE. MORFa X bEBBLTLLIETVL, TN5D/N
S X—A|&. APPS/v1 APl @ OpenShift Deployment )Y —XICH L TEHZINTUVE
9o L7=h>T. F5BiglpCtlr U Y —X cis.f5.com/v1 APl TCN5%ZFERATIHEEIE. /NT
X—BRIINATY () ZTYA—RA7 () ICBEHRIET,

24. CIS )Y —XDIERICE TIN5 I8ICIL 'IPAM:true' & 'custom_resource_mode:true' B'&H D £ N 5D
INTA—=RIF'IPAM OV FO—Z 8D CISHiEZBMCT BT=HICHETIF5 IPAM Y —X={ER L

T'CIS TIPAMBIENBMICHE>TWEH e ZHERLET

[admin@rhel-7 ~]$ oc get fS5ipam -n kube-system

NAMESPACE NAME AGE
kube-system ipam.10.61.181.19.ocp-vmw 43s

25. F5|IPAM > bO—JICREBLRY—EXT7HT Y b, O—JL. BLUVO-INL Y REERL F
9o YAML 7 71 IILZ1ERL L. RORBEED T £,
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[admin@rhel-7 ~]1$ vi f5-ipam-rbac.yaml

kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/vl
metadata:

name: ipam-ctlr-clusterrole

rules:
- apiGroups: ["fic.f5.com"]
resources: ["ipams","ipams/status"]
verbs: ["get", "list", "watch", "update", "patch"]

kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: ipam-ctlr-clusterrole-binding
namespace: kube-system
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: ipam-ctlr-clusterrole
subjects:
- apiGroup: ""
kind: ServiceAccount
name: ipam-ctlr
namespace: kube-system
apiVersion: vl
kind: ServiceAccount
metadata:
name: ipam-ctlr

namespace: kube-system

26. )Y —zELE T,

[admin@rhel-7 ~]$ oc create -f fb-ipam-rbac.yaml
clusterrole.rbac.authorization.k8s.io/ipam-ctlr-clusterrole created
clusterrolebinding.rbac.authorization.k8s.io/ipam-ctlr-clusterrole-

binding created
serviceaccount/ipam-ctlr created

27. YAML 7 71 )L %= B L. TEE®D F5 IPAM BEREZZEDHITEJ.

88



@ LUF D spec.template.spec.containers [0] D ip-range /N T X—2%ZB#H L T. REICHET
% ipamLabel ¥ IP 7 R L X&EHZRMETEE T,

IPAM > bO—SHAERINEHELS IP 7 RLRAZERE L TEDHTRICIE
@ ipamLabels[rangel' HLU range2 ZUTDHIITRL FT ] H 'LoadBalancer D H —
EXISEFRZAT2HBELNHD XS

[admin@rhel-7 ~]1$ vi f5-ipam-deployment.yaml

apiVersion: apps/vl
kind: Deployment
metadata:
labels:
name: f5-ipam-controller
name: f5-ipam-controller
namespace: kube-system
spec:
replicas: 1
selector:
matchLabels:
app: fb-ipam-controller
template:
metadata:
creationTimestamp: null
labels:
app: fb-ipam-controller
spec:
containers:
- args:
- —-orchestration=openshift
- —--ip-range='{"rangel":"10.63.172.242-10.63.172.249",
"range2":"10.63.170.111-10.63.170.129"}"
- —-log-level=DEBUG
command :
- /app/bin/f5-ipam-controller
image: registry.connect.redhat.com/f5networks/f5-ipam-
controller:latest
imagePullPolicy: IfNotPresent
name: f5-ipam-controller
dnsPolicy: ClusterFirst
restartPolicy: Always
schedulerName: default-scheduler
securityContext: {}
serviceAccount: ipam-ctlr

serviceAccountName: ipam-ctlr
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28. F5|IPAM > hO—SEBZERL F£9,

[admin@rhel-7 ~]$ oc create -f fbh-ipam-deployment.yaml

deployment/f5-ipam-controller created

29. F5IPAM J> bO—5Ry RARTENTVWE e 2R L FT,

[admin@rhel-7 ~]$ oc get pods -n kube-system

NAME READY STATUS

AGE

f5-ipam-controller-5986cff5bd-2bvno 1/1 Running
30s

f5-server-£f5-bigip-ctlr-5d7578667d-gxdg] 1/1 Running
14m

30. F5 IPAM X ¥ —<I%{ER L £ 9,

REE

[admin@rhel-7 ~]$ oc create -f

https://raw.githubusercontent.com/F5Networks/f5-ipam-
controller/main/docs/ static/schemas/ipam schema.yaml

1. LoadBalancer %1 7OH—EXZERLET

90

RESTARTS

customresourcedefinition.apiextensions.k8s.io/ipams.fic.f5.com



[admin@rhel-7 ~]$ vi example svc.yaml

apiVersion: vl
kind: Service
metadata:
annotations:
cis.f5.com/ipamLabel: rangel
labels:
app: f5-demo-test
name: f5-demo-test
namespace: default
spec:
ports:
- name: f5-demo-test
port: 80
protocol: TCP
targetPort: 80
selector:
app: fb-demo-test
sessionAffinity: None
type: LoadBalancer

[admin@rhel-7 ~]1$ oc create -f example svc.yaml
service/f5-demo-test created

2. IPAM > bO—FHANEIP ZEDHTHINESHERRLE T,
[admin@rhel-7 ~]$ oc get svc

NAME TYPE CLUSTER-IP EXTERNAL-IP
PORT (S) AGE

f5-demo-test LoadBalancer 172.30.210.108 10.63.172.242
80:32605/TCP 27s

3. BABEEZER L. /ER L7 LoadBalancer H—E X ZFAL X7,
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[admin@rhel-7 ~]$ vi example deployment.yaml

apiVersion: apps/vl
kind: Deployment
metadata:
labels:
app: fb5-demo-test
name: f5-demo-test
spec:
replicas: 2
selector:
matchLabels:
app: fb5-demo-test
template:
metadata:
labels:
app: fb5-demo-test
spec:
containers:

- env:
— name: service_name

value: f5-demo-test
image: nginx
imagePullPolicy: Always
name: f5-demo-test

ports:
- containerPort: 80

protocol: TCP

[admin@rhel-7 ~]1$ oc create -f example deployment.yaml

deployment/f5-demo-test created
4. Ry RRERITEINTVEIHESHZHERLFT.

[admin@rhel-7 ~]$ oc get pods

NAME READY STATUS RESTARTS AGE
f5-demo-test-57c46£6£98-47wwp 1/1 Running 0 27s
f5-demo-test-57c46f6£98-c12m8 1/1 Running 0 27s

S. W9 BREBH —/\H. OpenShift @ LoadBalancer X1 7Dt —E XAIC BIG-IP & X F LICIER TN T
WBHESHhEREEL 9. Local Traffic > Virtual Servers > Virtual Server List DJBEICEIRL £9
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Local Traffic « Virtual Sereers © ¥

& - Woiusl Server Ll Vielosl Address Led Stalsbcs

Saarch Crpata
| |+ Gontus & M  Duslrgbon ¢ Apphcabon ¢ Dasbrabon  © Sorck Poil ¢ Tepa  Fescuces © Pambon | Path
@ v e celel £ semd VO 1T 243 Shayd 1083 4T3 23 B0 HTER) Saarciard | oG T SR

Enabis || Deiable || Doleli

TIZAR=—bAA=DLIX M) ZEHRLTVWET

Red Hat OpenShift DEATIE. DKSHBNTV Y ILISZA M) EZFRBLET "£— - 10" £id
"DockerHub" BEHRDIFL A EDZ—ZUHIGTEE L. BEFRDSMMBDO T ZAR— b X—=TFIFHREY
AXINTcAAX=DZERIAMLIEWEEDHD 7,

COFIEBRF a2 X2 TlE. Astra Trident & NetApp ONTAP HYRE 9 kKR ) 2 — L% ERL TERS
Nice 72AR=—FAAXA=LORAMIZERLTUVWETD,

Astra Control Center Tl&. Astra AV T FHICHEBRBRAAXA—TZRANTBZEHICLZARUD

@ METY, RDOEY> 3> Tld. RedHat OpenShift 7 5 X RICTZAR—KLI X MU %L
w k7w L. AstraControl Center D1 VX h—ILEHR—FTROHICHRBRAXA—T%
Ty adBFIBICOWTEHAL X9,

TI3AR—MAA=IL IR M) ZERLTVWET

1LIREDTIAIRAML—SIS5 AT T4 NDT/FT—a>%HIB L. OpenShift 75 X4 D
Trident N\ INRIANL—JSOSREZTFTT7A4IILMELTT7/T—RLET,

[netapp-user@rhel7 ~]$ oc patch storageclass thin -p '{"metadata":
{"annotations": {"storageclass.kubernetes.io/is-default-class":
"false" } } } 1

storageclass.storage.k8s.io/thin patched
[netapp-user@rhel7 ~]$ oc patch storageclass ocp-trident -p

'{"metadata": {"annotations": {"storageclass.kubernetes.io/is-default-
class": "true"}}}'!

storageclass.storage.k8s.io/ocp-trident patched

2. TPECJ Y avIZUATORENTA—2% AL T, imagegeistry DARL —X%EREL £,

[netapp-user@rhel7 ~]$ oc edit
configs.imageregistry.operator.openshift.io

storage:
pvc:
claim:

3. hZARZLRZ A%z fEMAL T OpensShift L— cZERR T 3ICI1F. TPEC I €72 avIRDINFTA—4
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https://hub.docker.com

ZANLET, ®RELTHERTLET,

routes:
- hostname: astra-registry.apps.ocp-vmw.cie.netapp.com

name: netapp-astra-route

FEREDIL—FEREIX. L—FDARRZLERR FEDPRERIGEICERINE I, OpenShift
TFI A EDRR M REEDIL— M EERTZICIE. TPECT oo 3y T
defaultRoute : true ] EWSNTX—2ZEMLET,

H R4 L\ TLS EFEAZE
I—FIARZLERZ NRZFERALTVWRES. T 74/ MTlE. OpenShift ANARL—2DT
TAILEDTLS BREMNEHINE T, 275 L. DARXLTLSREZIL—FIEMTBZCIFTE
9, CNICIF. ROFIEZEITLE T,
a JL—FDOTLSEEBEC F—ZFRAL THWEZIERL X9,
[netapp-user@rhel7 ~]$ oc create secret tls astra-route-tls -n

openshift-image-registry —-cert/home/admin/netapp-astra/tls.crt
--key=/home/admin/netapp-astra/tls.key

b. imageregistry ‘MEFEMREL T'PEC' £ a VICRDNTX—RZEBMLET

[netapp-user@rhel7 ~]$ oc edit
configs.imageregistry.operator.openshift.io

routes:
- hostname: astra-registry.apps.ocp-vmw.cie.netapp.com

name: netapp-astra-route
secretName: astra-route-tls

4 COESBIBEIF. INTOEEREZDS—EREL. BIEREZ MEERE] ICEELTEZEL, R
FLTRTLED,

oc edit configs.imageregistry/cluster

managementState: Managed

S. INRTORHRERMZHILTWVWBHFEIF. TITAR—FAAX=IJLIZRFJIZPVC. Ry R BLUY
—EXDMERENE T BORICLOZZMUDESLET,
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[netapp-user@rhel’7 ~]Soc get all -n openshift-image-registry

NAME
RESTARTS AGE

pod/cluster-image-registry-operator-74f6d954b6-rb7zr

3 90d
pod/image-pruner-1627257600-£f5cpj
0 2d%h
pod/image-pruner-1627344000-swgx9
0 33h
pod/image-pruner-1627430400-rv5nt
0 9h
pod/image-registry-6758b547f-6pnj8
0 76m

pod/node-ca-bwb5r

0 90d

pod/node-ca-f8w54

0 90d

pod/node-ca-gjx7h

0 90d

pod/node-ca-lcx4dk

0 33d

pod/node-ca-v7zmx

0 7d21h
pod/node-ca-xpppp

0 89d

NAME

IP PORT (S) AGE
service/image-registry

5000/TCP 15h

service/image-registry-operator
60000/TCP 90d

NAME DESIRED
AVATLABLE NODE SELECTOR
daemonset.apps/node-ca 6
kubernetes.io/os=1linux 90d
NAME

AVATLABLE AGE

READY STATUS

1/1

0/1

0/1

0/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

TYPE CLUSTER-IP

Running

Completed

Completed

Completed

Running

Running

Running

Running

Running

Running

Running

EXTERNAL-

ClusterIP 172.30.196.167 <none>

ClusterIP None

CURRENT READY
AGE

deployment.apps/cluster-image-registry-operator

90d
deployment.apps/image-registry
15h

<none>

UP-TO-DATE

READY

1/1

1/1

6
UP-TO-DATE
1 1
1 1
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NAME DESIRED
CURRENT READY AGE

replicaset.apps/cluster-image-registry-operator-74f6d954b6 1 1
1 90d

replicaset.apps/image-registry-6758b547f 1 1
1 76m

replicaset.apps/image-registry-78bfbd7£59 0 0
0 15h

replicaset.apps/image-registry-7fcc8décc8 0 0
0 80m

replicaset.apps/image-registry-864£f88f5b 0 0
0 15h

replicaset.apps/image-registry-cb47fffb 0 0
0 10h

NAME COMPLETIONS DURATION AGE
job.batch/image-pruner-1627257600 1/1 10s 2d9%h
job.batch/image-pruner-1627344000 1/1 6s 33h
job.batch/image-pruner-1627430400 1/1 5s 9h

NAME SCHEDULE SUSPEND ACTIVE LAST
SCHEDULE AGE

cronjob.batch/image-pruner O 0 = % w= False 0 %5h

90d

NAME HOST/PORT

PATH SERVICES PORT TERMINATION WILDCARD
route.route.openshift.io/public-routes astra-registry.apps.ocp-
vmw.cle.netapp.com image-registry <all> reencrypt None

6. AHARL—24 OpenShift LA RV IIL—RMITT7A4IL D TLS SAAZEZFERAL TV B8, kD1
Y RZFERALTTLS AEFAEZEIE TE X 7o

[netapp-user@rhel’7 ~]$ oc extract secret/router-ca —--keys=tls.crt -n
openshift-ingress-operator

7. OpenShift / —RHBLZZARVIZTIVEALTAX=S% TILTED L SICTBICIE. OpenShift / — R
L@ Docker 754 7> MMCEEEE%EBIML £9, TLS FERAZ%EA L T I OpenShift -config 1| —L2X
~R—2R|Z ConfigMap Z{ER L. SEBBEEZFEETIBZLIICTITRFZAA=JREICNYFLET,

96



[netapp-user@rhel”7 ~]$ oc create configmap astra-ca -n openshift-config

-—from-file=astra-registry.apps.ocp-vmw.cie.netapp.com=tls.crt

[netapp-user@rhel7 ~]$ oc patch image.config.openshift.io/cluster
--patch '{"spec":{"additionalTrustedCA":{"name":"astra-ca"}}}"
—-—type=merge

8. OpenShift DRFEBL T X b U IFEREEIC &K > THIEIS N E 9, OpenShift 1 —11& 9 R T OpenShift LT X
I OEIATEETH. O A—FHRITTEBREREI—TFHERICE >TERD XTI,

a 1—H¥—FREA—F—DTIN—THLIAMIDSEGRZE FILTEZ LTSI, 12— —IC
LEZRVE2-TDOREDEDETONTVWBIHEDHD T,

[netapp-user@rhel’7 ~]$ oc policy add-role-to-user registry-viewer
ocp-user

[netapp-user@rhel’7 ~]$ oc policy add-role-to-group registry-viewer
ocp-user-group

b. A—H—FFI—HF—JI—TICAAX—PDEETAAHEIE T Y2 a%FFAIT5IC1F. 2—H—IC
LIZMVIT 4 ZDREDEDOETONTVWBHREDHD T,

[netapp-user@rhel’7 ~]$ oc policy add-role-to-user registry-editor
ocp-user

[netapp-user@rhel7 ~]$ oc policy add-role-to-group registry-editor
ocp-user-group

9. OpenShift / = FHLZZXMVICTIERAL. AX=DF Ty aFx B TILTBICE. TIL>—TLy
b ERETDIHENDD XTI,

[netapp-user@rhel’7 ~]$ oc create secret docker-registry astra-registry-
credentials —--docker-server=astra-registry.apps.ocp-vmw.cie.netapp.com
—-—-docker-username=ocp-user —--docker-password=password

10. ZOTNS—=oLw hE Y—EXTADY MINYFZERT 3D WiET2RY RERTEBRTETF
ER

a Y—EXT7HIUYMMINYFEERTZICIZ. OO REERTLED,

[netapp-user@rhel7 ~]$ oc secrets link <service account name> astra-
registry-credentials --for=pull
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b. Ry RERTIINS—ILy bEBRTBICIE. TPEC) EI2avVICRDNTXA—2%EML &

ER

imagePullSecrets:

- name: astra-registry-credentials

1. OpenShift / — R EIZRNCT = R T—=2 a3 oD A X=2% Ty a3 TILT 3ICiE. ROFERE
E1TLET,
a. TLS 3sFFHE % Docker 7514 7> MMIEBML 9,

[netapp-user@rhel7 ~]1$ sudo mkdir /etc/docker/certs.d/astra-

registry.apps.ocp-vmw.cie.netapp.com

[netapp-user@rhel7 ~]S$ sudo cp /path/to/tls.crt
/etc/docker/certs.d/astra-registry.apps.ocp-vmw.cie.netapp.com

b.oC OJ 1 >av> RZEAL T OpenShift iIcOJ 1> LE T,

[netapp-user@rhel7 ~]$ oc login --token=sha256~D49SpB lesSrJYwrMOLIO
-VRcjWHu0a27vKa0 --server=https://api.ocp-vmw.cie.netapp.com:6443

C. podman/docker A< > R T OpenShift I—H U L F>ov)LaFERLTL X MN)ICO1 > LE
ERF

Ry REIY

[netapp-user@rhel”7 ~]$ podman login astra-registry.apps.ocp-

vimw.cle.netapp.com -u kubeadmin -p $(oc whoami -t) --tls

-verify=false

+3%: Tkubeadmin | A—HZFRALTTSAR— LI MNIICOTA > TBRHERIE. /INRTD
—RORODOICh—o > EFERALET,

Docker T

[netapp-user@rhel”7 ~]$ docker login astra-registry.apps.ocp-

vmw.cle.netapp.com -u kubeadmin -p $(oc whoami -t)

+3%: lkubeadmin | A—HZFERALTTSAR— LI MNIICOTA > TBERIF. /INRT
—RORODOICh—I > EFERALET,

d Bz LIEDIIVEDLETD,
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Ry B>

[netapp-user@rhel7 ~]$ podman push astra-registry.apps.ocp-
vmw.cle.netapp.com/netapp-astra/vault-controller:latest
[netapp-user@rhel7 ~]$ podman pull astra-registry.apps.ocp-
vmw.cle.netapp.com/netapp-astra/vault-controller:latest

Docker T

[netapp-user@rhel7 ~]$ docker push astra-registry.apps.ocp-
vmw.cle.netapp.com/netapp-astra/vault-controller:latest
[netapp-user@rhel7 ~]$ docker pull astra-registry.apps.ocp-
vmw.cle.netapp.com/netapp-astra/vault-controller:latest

FEREDIREEE A— X7 —RX 1 %y 7y T%ER L 7 Red
Hat OpenShift

CDR—=JICERH T BHE. *v kT v T TOD Red Hat OpenShift DEEZRERDIREE L FEREHI T,

* "KM R L —2 %R L7z Jenkins CI/ICD /N1 751 > DEA"

s "w b 7w F%EAL T Red Hat OpenShift TIYILF T+ > —% B LE 9"

* "NetApp ONTAP Z{#f L 7= Red Hat OpenShift Virtualization"

* "w k77w 7% {ER L 7= Red Hat OpenShift T?D Kubernetes EITOBER Y 5 X 2 EE"

KR b L —%EA LT Jenkins CI/CD /X1 TS5 4 VDEA : %y k7w TTD
Red Hat OpenShift

DU a>TIE. Jenkins & DMRGTEIRE / MRIBE £ /2IFEA (CI/CD) N1 TSA4VEZEALT

PR ERDENERRIE T 2 FIEICOWTEHEAL T,
Jenkins DB A ICHERD)Y —XZERKLET
Jenkins 7 7V r—> 3V OBAICKREBERDY —XZEMT BICIE. ROFIBEICREWVWE T,

1. Jenkins EWSEZFIOFHLWIOS T2 EERL X,
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100

Create Project

Name *

Jenking|

Display Name

Description

COFITIE. KNI ML —U%ERL T Jenkins ZEA L TWE T, Jenkins EJL REHR—FTBIC

Ig. PVCEERLET, [RFL—=T 1> [ KGR ) 2 —LEKR | DIBEISEIRL. [ KEMNAR) 2 —LE
ROERL 1 2)w I LET, EBELIEA ML =05 REFIRL. kR 12— LERED Jenkins T
HBrEEREL. BYAYA T IVERIE—REZERL T, fElZE Vv I LE S,




Project: jenkins «

Create Persistent Volume Claim Edit YAML

Storage Class

@ basic -

Storage class Tor the new claim.

Persistent Volume Claim Name *

jenkins

A unigue name for the storage claim within the project.

Access Mode *

8 Single User (RWQ) () Shared Access (RWX) () Read Only (ROX)
Fermissions to the mounted drive.

Size *

10d GIB

Desired storage capacity.

[l Use label selectors to request storage

Use label selectors to define how storage is created.

KR b L—%EAL T Jenkins ZEA T3

KFERA ML —2%EAL T Jenkings ZEBAT 3121, ROFIEEZRITLET,
1. £ EFET. O—J)L% Administrator h'5 Developer ICZEL £9, +BMEI Vv I L. hEOIH 5%

EIRLET, F—TJ—RTTaJ)LEZ—/N\—T Jenkins ZBRELF T, KENA ML —S%ERATS
Jenkins Service ZiERL £,
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Project: jenkins =

Developer Catalog

Add shared apps, services, or source-to-image builders to your project from the Developer Catalog. Cluster admins can install additional apps which will show up here automatical

I All ltems
Languages
Databases
Middleware
cl/co

Other

Type
¥ Operator Backed (0)

[ Helm Charts (0)
@ Builder Image (D)

@ Template (4)

All ltems

{enkins

Group By: None

@ Template

Jenkins

provided by

Jenkins service, with persistent
storage. NOTE: You must have

persistent volumes available in..

@ Template

Jenkins

provided by Red Hat, Inc

Jenkins service, with persistent
storage. NOTE: You must have
persistent volumes available in...

Service Class (0)

@ Template

Jenkins (Ephemeral)

provided by Red Hat, inc

Jenkins service, without
persistent storage. WARNING:

2. T L—bEAVREVRIL) #OUY O LET,

Jenkins
Provided by Red Hat, Inc.

Instantiate Template

@ Template

Jenkins (Ephemeral)

by Red Hat, Inc.

provide

Jenkins service, without
persistent storage. WARNING:
Any data stored will be lost upon...

Provider Description

Red Hat, Inc.
Jenkins service, with persistent storage.

Support

Get support MNOTE: You must have persistent volumes available in your cluster to use this template.
Documentation

Created At

@ May 26, 3:58 am

https://docs.okd.io/latest/using_images/other_images/jenkins.htm| &

3. FT7AILETIE. Jenkins 7 XU —2 3V OFENPANTNE T, BEHFICEDVWTNIX—X%ZEE
L. [ERX (Create) 122U woL%Ed, COFOLXTIE OpenShift T Jenkins ZHR— kg 37
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DICHER)Y —ZAB TR TEREINE T,

Instantiate Template
MNamespace * Jenkins
@B jenkins - INSTANT-APP JENKINS

View documentation® Get support gl
Jenkins Service Name

jenkins Jenkins service, with persistent storage,

The name of the OpenShift Service exposed for the Jenkins container, MOTE: You must have persistent valumes available in your eluster to use this template.

Jenkins JMLP Service Mame

jenkins=jnlp The following rescurces will be created:
The name of the service used for master/slave communication. « DeploymentConfig
» PersistentVolumeClaim
Enable OAuth in Jenkins
: : « RaoleBinding
true = Route
= Service

sthe: . shift imtegrati lse the static ac Y d
Whether to enable OAuth OpenShift integration. If false, the static account "admin’ will T —

be initialized with the password "password’.
Memory Limit

Maximum amaount of memary the container can use,

Veolume Capacity *

506G

Volume space available for data, e.g. 512Mi, 2Gi.

Jenkins ImageStream Mamespace

openshift

The OpenShift Namespace where the .Jenkins ImageStream resides.

Disable memory intensive administrative monitors

false

slow, synchronization with the Jenkins
Update Center on start. If true, the Jenkins core update monitor and site warnings
monitor are disabled

Whether to perform memory intensive, possi

Jenkins ImageStreamTag

jenkins:2

Mame of the ImageStreamTag to be used for the Jenkins image.

Fatal Errer Log File

false

When a fatal error cccurs, an error log is created with information and the state
obtained at the time of the fatal error.

Allows use of Jenkins Update Center repository with invalid SSL certificate

false

Whether to allow use of a Jenkins Update Center that uses invalid certificate (self-
signed, unknown CA). If any value other than 'false’, certificate check is bypassed. By
default, certificate check is enforeed.

4. Jenkins R RH' T Ready | IREEICH D £ TICK 10 ~ 12 9hH D £9,
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Project: jenkins

Pods

Filter by name...

1 Completed 0 | Failed 0 | Unknown

1) Running | | O Pending | | O | Terminating | | O | CrashLoopBackOff

Select all filters 1of 2 Items

Name 1 Namespace Status Ready Owner Memory CPU

@ jenkins-1- @ jenkins < Running 171 G® jenkins-1 - 0.004 cores H
c77n9

S. Ry RWA U RAVRIEENTH. Ry b T—F 20 > )L— b EEAF T, Jenkins D Web R—2 % Fd
<IZlE. Jenkins L—REDURLZZ D wILET,

Project: jenkins =

Routes

Create Route Filter by name...

1! Accepted | | O] Rejected | | O Pending | Selectallfilters 1ltem

Name | Namespace Status Location Service
@ jenkins jenkins ® Accepted https://jenkins- ejenkms

jenkins.apps.rhv-ocp-
clustercie.netapp.com &

6. Jenkins 77 75— 3 > OYERLEFIC OpenShift OAuth BMEARINT L7, [ OpenShift TOJ
V1 &7 w I LFET,
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@ Jenkins £ 5T urr

Log in to Jenkins using your Openshift credentials

Log in with OpenShift

7. Jenkins —E X7 H > kC OpenShift I—HFADT7 I X EZHFTLET,

Authorize Access

Service account jenkins in project jenkins is requesting permission to access your account (kube:admin)

Requested permissions

¥ user:info

¥ user:check-access

Allow selected permissions Deny

8. Jenkins DL S ZER—IHMNRREINE T, Maven EJLREFRHLTVWEDT, £9 Maven D1 VX
—J)L%5% 7T L £ 9, Manage Jenkins > Global Tool Configuration (& L. Maven ¥ 7w KT Add
Maven 27w o LET, FEOEZEIZANL. [HENICA VA M=IL ]| AT a3 HNERTNhTVDS
CrEEELET. [RE1ZIVYILET.

Maven
IMaven installations Add Maven

Maven
Name o

* Install automatically

Install from Apache
Version 363 ¥

Delete Installer

Add Installer

Delete Maven

Add Maven

List of Maven installations on this system
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9.CI/ICDDT—2070—%TRSNA T4 VEERTEDESICHEDFLTze R—LR=J T, EAIDX
Za—hS[FRSITOER ] FIE [ FRT7ATLIZIUvILET,

@  kube:admin | log out

Jenkins ENABLE AUTO REFRESH

= New ltem ‘#add description

& People Welcome to Jenkins!
"= Build History

Please create new jobs to get started.
e Manage Jenkins

&. My Views

'\ QOpen Blue Ocean
‘1, Lockable Resources
4. Credentials

Bl New View

Build Queue =

No builds in the queue
Build Executor Status =

1 Idle
2 Idle

10. [ITEEHDER | R— T, FEDLBIEADL. [N TSA2 1 %2FBIRLT. [OK|ZIZU v o LET,

Enter an item name

sample-demo

Required field

‘_"\ Freestyle project
/' This is the central feature of Jenkins. Jenkins will build your project, combining any SCM with any build system, and this can be even
used for something other than software build.

Pipeline
J"‘J Orchestrates long-running activities that can span multiple build agents. Suitable for building pipelines (formerly known as workflows)
: and/or organizing complex activities that do not easily fit in free-style job type.

] Multi-configuration project
& ! Suitable for projects that need a large number of different configurations, such as testing on multiple environments. platform-specific
builds, etc.

Bitbucket Team/Project
Scans a Bitbucket Cloud Team (or Bitbucket Server Project) for all repositories matching some defined markers.

g

-

= Folder

D Creates a container that stores nested items in it. Useful for grouping things together. Unlike view, which is just a filter, a folder creates a
separate namespace, so you can have multiple things of the same name as long as they are in different folders.

GitHub Organization
a GitHub organization (or user account) for all repositories matching some defined markers.

‘ OK ‘ ) i
rranch Pipeline
< a set of Pinpline nroiects aceording in detected branches in one SCM renository

M. X1 7S 41> (Pipeline) R T % ERLEFITH Y TINATSAVEHT ROy FL I AZa—h 5,
Github + Maven Z:#IRL 9, A—RFABINICANINE T, [FRE]|ZI7VVILET .
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12.

General

Pipeline

Definition

Build Triggers

Advanced Project Options Pipeline

Pipeline script

Script

Advanced...

= el - GitHub + Maven v
Jiw stage('Preparation’) { // for display purposes

4 // Get some code from a GitHub repository

5 git 'https://github.com/jglick/simple-maven-project-with-tests.git®

6 // Get the Maven tool.

7 Jf ** HNOTE: This ‘M3' Maven tool must be configured

g o in the global configuration.

9 mvnHome = tool 'M3°

18

19 - stage('Build’) {

12 // Run the maven build

13'w withEnv ([ "MVN_HOME=%mvnHome"]) {

14 - if (isUnix()) {

15 sh '"$MVN_HOME/bin/mvn" -Dmaven.test.failure.ignore clean package’

16 = } else {

17 bat (/"%MVN_HOME%\bin\mvn" -Dmaven.test.failure.ignore clean package/)

/| Use Groovy Sandbox

Pipeline Syntax

Apply ‘

®

MSTCEIR] 22Uy I LT, #fi EILF. TAMORT Tz —ATHEZERBLE I, EILRTO
TZA2FENTT LTELROBRIRRENBZ I TICHDD DB D HBD T,
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Jenkins sample-demo

# Back to Dashboard
Status

~» Changes
() Build Now

@ Delete Pipeline

e Configure

| Full Stage View

@ Open Blue Ocean
~= Rename

€) Pipeline Syntax

Build History

) Atom feed for all f§

Pipeline sample-demo

==, | ast Successful Artifacts
- [7] simple-maven-project-with-tests-1.0-SNAPSHOT jar
[
s Recent Changes

Stage View
Preparation Build
trend =
25 45
May2r | i @ Ig 4s
08:53
1) Atom feed for failures
D Latest Test Result (no failures)
Permalinks
« Last build #1),_1 min 23 sec ago
« Last stable build (#1),_1 min 23 sec ago
« | ast successful build (#1), 1 min 23 sec ago
« Last completed build (#1),_1 min 23 sec ago

S~

18. O—FHAEETNIFEIF. BINA TSIV ZBEBRELTHLLN—23 20
BAT 3T MEHNEHREG GRS RHZRIBTEXT, [RODEE |27y I LT, BION
—2arvhoDEEZEHLET,
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Jenkins sample-demo

4 Back to Dashboard

Pipeline sample-demo

) Status
—» Changes
&) Build Now
(S Delete Pipeline A=, Last Successiul Artifacts
e Configure —= [E] simple-maven-project-with-tests-1 0-SNAPSHOT jar 1.71 KB view
L) Full Stage View 5 Recent Changes
ina Open Blue Ocean
— Rename .
Stage View
@ Pipeline Syntax
Preparation Build Results
Build History trend =
25 4s 86ms
find
@ #2 " May 27 : o @ 48
@n May 27, 2020 3:53 PM 08:56
) Atom feed for all £ Atom feed for failures e
May 27 @ 25 45
08:53
ﬁ Latest Test Result (no failures)
Permalinks

= Last build (#2), 19 sec ago

« Last stable buiid (#2). 15 sec ago

« Last successiul build (#2), 19 sec ago
= Last completed build (#2), 19 sec ago

NetApp ONTAP % {#f L T Red Hat OpenShift ICXILFTF+ > —%#RELET

*w k7w 7%{ERH L7 Red Hat OpenShift TOILF T+ > — DI

AVTFTEROT7 I ) r—3 o7 —o0—FZ2ERTI23ZL0BR/IE. 77V r—>3>»7—o0—
R XIZ 1 DD Red Hat OpenShift 7 7 X2 Z8ATIMERICHD £, CNICED. 7TV Tr—23>0%0
—JO0—RZEBICHBEL. NT+x—<I >V RZzmBEtL. EF¥a) T DM ZzERATETEY, L. 7
1) r—2 3> T I L7 Red Hat OpenShift 7 5 X X% 8 A 93213, MEOMEINEELEXT, N
IC&D. BV R2ZENCERSLVBEBRTI2VENHZERF LD —/N— Ay RHAEARL. TEIFERT
TNT—=oaVICBRVY —X%EFEHEITZZETIAXMERL. ERMNAILEEDHIFSNE T,

COMBEZRT BICIE. TRTOT7 IV r—3 > F k7 —2o0— K% 1 DO Red Hat OpenShift 75 X
RTERITTZeEHREFLET, LHL. CODESIBT—FTIF Y TlE. VY —RODBET7 TV r—> 3
tFxal) T4 DREENASIHRBED 1 DrBE->TVET, HB37—70—-RDtxal) T+ DIE5HE4E
IE. BAICHDT—o0O—RICA—/N—T70O—93A8EMENH B, LE—2HEBIMLET, £/ H3
TTVr—2avIilEBEAROHEEINEVWD Y —ERARIE. T7AILETIEVY —XBDYHTRY O —H
BWESH. IOT7 TV =23 DNT +#—I D RICHEES X ZAEEDHD £9,

ED1SH. BEIE. 7t RIF IRTDT—IO0—FZ2B—DISRAFTERITLABHS. ET7—I70—RICE

BOUSREZDA )y b ZRETZIET. MADHATRLENLY ) 1—2302ROIFBZIENTER
ER
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CDOLSICHBENLEERED 1 DIE. Red Hat OpenShift TIYIILF T+ —%ER TR ETY, JILF

THOV—E BBOT UM ERLISREEICHESE. UV -XPtFa T REZBYICHBM TS
B37—FTUF v TIo CDHE. THUMI FEDIA—HII—THEBE LTEHRITZLSICKESIN
1cOZRZVY—RADY Ty heHBRTENTEET, Red Hat OpenShift 7 S XX TIILFTFH2o—
ERETDHEIEIDEED T,

*USRRN)Y—R%ZFRI TR TRBRECERAIR MZHIR zHBELET
CCERCEBIEOA—N—AY REER
cEFAVTFABEOI/AORIAVEZIR—2a b7 —o0— RuRE

C DY —ZOBEBICEBFHLBEWNT =XV ADETHNS5T—o0— Rz RE

TILFTF+ >k OpensShift 75 XA 2Zx=LICEIRTBICIF. AVEa—FTr>F. A L= Xy hT—
. EFXaVT4RE BRBIVY—INTYMNIBITZIVSRZ)Y =RV A—REHIRERET 2B
BHDFET, COBREDIRTOIY —INTy FOBEDAIEICOVWTEHBALEITN., Xy 7y IT
IZ. NetApp ONTAP Z & ¥ 93 Astra Trident ICK > TEWICEIDHTENBZ A ML= U Y —XITTILF
TFIOV—%ERET DL T, BROT—IVO0— R TREEXLIFEEINZ T2 DL, FRETDHD

e

v k7w ONTAP % E#& ¥ § % Red Hat OpenShift & Astra Trident I&. T 7 #JL b TO—o0O— RE 98
TRARBEZIRELTVWEEAD, YILFTFU2—DOREICERATETIRLVEEZHBA TVWET, XY 7
w7 ONTAP % &8 ¥ 93 Astra Trident Z {8 L 7= Red Hat OpenShift 7 5 X2 Z TOXILF T+ > MERED
REHCDOVWTIEEBZ RZDB1-OIC. —EDEHZILHZRET L. TOBBICOVWTHEHLF T,

2DODERBRBZF—LDPERDEATWS 22070 Y FO—ERE LT, D Red Hat OpenShift 75 A&
ET22007—00—-FZFHRITTRELET, CS5LKET—IO0—RDT—XIE. NetApp ONTAP NAS /\ v
T2 RD Astra Trident IC& > THMICIOEY 3 =20 33 PVC LICEELE T, HETIE. Co2D
DT7—70—RICHIETEIRILFTF 2 MERKRZHRFT L. chonFOC Y MIFERINZ )Y —X%=Z5
BELT. EFaV T ENTH—IVRZMIFTF IR ECHNKRODSNTVWET, FIZ. CNH5DT7FUTr—2 3
VERBTEZT—RICESDEHIMNMTUVETD,

RO, *v b7 v T ONTAP % B ¥ 93 Astra Trident ZfM L 7= Red Hat OpenShift 75 X2 ED<IL
FTHY MEREZRLTWET,
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Red Hat
OpenShift
pod-1 pod-2 pod-3 pod-1 pod-2
pvc-1 pvc-2 pvc-3 pve-1 pwc-2
project-1 praject-1 storageclass project-2 storageclass praject-2
ontap-nas backend antap-nas backend "
[praject-1) [project-2]
TRIDENT NetApp
SVM [project-1] SVM [project-2] "
NetApp

Fo /O EH

1. NetApp ONTAP X L —C U5 R 4&

2. Red Hat OpenShift 7 5 X &
3. Astra Trident

Red Hat OpenShift -7 5 X% 1)V —2X

Red Hat OpenShift 7 5 R ZDEERH S5 E. ZRPICKREMDD Y —XHATFOP Y TY, OpenShift 7O
T bid. OpenShift ¥ 5 R Z2EEEBDRE Y SR RICHENTEZITAZNY—ALRABTENTEE
o LIzhoT. 7AV IV MLRILTOREICE > T, YILFTFHUI—OREODEBIEBEINE T,

RIS, VFAATRBACEZRELEFT, RANTZ T4 RELT. IRTORAREL 1 207OV I +
FEO—2o70—R%EEHL, 7470770 7ONA4 (IdP) ROBE—QI—HJIL—TIZRET S
CZEHIRL £9, Red Hat OpenShift Ti&. IdP DG & A—H T IL—FOREEANEIRER T I1dP D1 —
EON—THDZARIAVR—FTEBZELSICHBDET, CHICKD. VT XRZEEEIF. 7OV +E
BDUVSZAR)Y —=ZANDT7 7R 2#07O0 0 MIERTZA—YIIL—TFETIL—TICo8L

T VI RR)Y—IADRET VA% HIBRETE X T, Red Hat OpenShift AD IdP DIFEEDEFMICDLT
lF. DRFaAXVEZBRLTKETVW'CESZ BTV,
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NetApp ONTAP

Red Hat OpenShift 7 5 XA DKM A RL =S TONARE LTHELTLWBIHEI ML -0 L. &
7Oz MRICA ML= EICERESNTEAR) 2a—L0 BIRORX L= EICERESNIEDBDOERL LS
ICRRABMIRRINBLIICTEZICEHEETY, €DEDHICIE. 7OV T —270-RIZIGLT
Storage Virtual Machine (SVM ) % NetApp ONTAP LICfERiL. & SVM 20— 0O—RERICLE T,

Astra Trident

NetApp ONTAP TIER SN0 0 FZCICRBH S SYM DMER S N5, & SVM ZR7 S Trident /\
WOTYRIIRYEYTTRHRERHD X, Trident /Ny I I R#ERLIE. OpenShift 75 XXV —2X
ADKFHA ML —CDBIDETERELE T, Foo YvEYT KD SVM OFFAHNRETY, 1k N\
wOIYROZORIWRSANTHIHNELRHD FT, BEIZHLT. ANL—=JTORY 2a—LDFOE
S VIAEEERLIED. R)a—LDY A X7 VS —bDEBREEFIRLIED TE XTI, Trident
NY I IV ROERICEATAFMIICESEZCELETVW'CELEZEL TV,

Red Hat OpenShift-X L — )YV —X

Trident N\ TV REHRELTS. MDOFIEL LT StorageClasses #REL£T, NvIIVREBBLHD
ARL—=C0SX%5BHELT. BEANL—C0F5 XN DONY I IV RICLDAR) a—LEREVT Y S
TERV. RRL—C 0S5 XBEEET BMRIC StoragePools /NS X—2%ZFEALT. A L—S 0S5 XZ2RBE
D Trident N\ VIV RICYWEYTTEEXET, AMNL—CUSRZEERTIFMCOVWTIE. Z2BRLTL
FEVW'CELE BTV, EDF8. StorageClass H'5 Trident /N VI RAD 11 DI vEY
JT. 12OSVMZEZRAVELET, ChUCKD. 27O 0 MIEID H TSN/ StorageClass = #%
HE3IRTDRNL—JERD. 207O0 T FEAD SYM ICE > TUIEBINE T,

ARL=U0FRCR—LAR=ZANY —=ZDBEENTVWEWVESH, 57O 7O ML—C 05 RIC
WITBZARL—JBREFDR—LAR—ZFEIETOV I DRy RTERITRICIFESTXEIWTT
H ? @& TlE. ResourceQuotas AL £9, ResourceQuotas Id. 7O TV FZED)Y —XDEEHE
BE%x§lHdTc24ATo I MTd, 7O TV MNADODA TSV FTHETES )Y —XDEEFITTH
<O UY—XDOBBEIRTETET, ITLALDIHE. ResourceQuotas #ERALTFOS TV DUV —X %
FRTB N TEE T, COMREEZMNEMNICERITZIC T, VY —ADA—N—7OETD 3=V I 0EF
HBICEKZ AR MPURTLELEZHIBTEE T, ORFaAXV I EBBLTKETVW'IESEZTELES
W' ZBBRL TSV,

CDIA—RT7—RATF FED7OD 7 bDARy R, 7OV FERTIEBWVWIANL—JIF DR+
L=C%BRLBVWKSICHIBRTZHNELHD £9, TNE1T5ICIE '<storage-class-
name>.storageeclass.storage0.k8sio/persistentvolumeclaims'0 ZFEL T B ML —2 - IS RIIXFT S
KRR 2 —LEBERZFHIRTIHBENHD FITISIC. VS AXEEEIE. 7O FROBEEED

ResourceQuotas #ZEJ 370D T IV L AMEXIF > TVWRWI 2RI ZHELRHD X7,

RE

TINFTF2 MERETIZ. BEBEULICZL<DIZRAA)Y =T IEATEZLITTETEFA. DFD.
TINFTFFoo—EBRO—EE LTERTIVY -ty hr2ER, VSR 4BEE, AML—C8EE, &
FURBFOD TV MIRODBEUHEREEICDITONE T,

ROKIC, BA—YHRITITBEXRXT%ZRLET,
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e

E

K5

ARSIt

* NetApp ONTAP 7 5 XX .

* Red Hat OpenShift 7 5 X X

* Trident B S X RICA VA M=ILENTWS,

* tridentctl XU OC V=LA > X b—ILEh.
* ONTAP NDEIET It R,

* OpenShift 7 S XAAANDY Z AREEBET V1 X,

BRY

TETFERTIVTr—2areU—o0-rFRAOTO
DU beFRTEEY

Storage Admin Fi® ClusterRoles & U
RoleBindings Z1ER L £ ¢

O—J)LeO—ILDIERSED 7V AEZEIDHTS
BMARBOLOONTIVR OV b

(A 723>V BED/—RTRYyRZRTTa—)L
T35LIIC7OV I b ERELET

NetApp ONTAP (Z SVM Z{ER S %

Trident /\vw U T R & {ERR
AL=2052%ZERLET
ARL=SUY =R A—B%FERLET
goHTone7O> Y bTPVC ¥ldRy R %z
ERERTCIINY FTBRODT IV ERZHIELEXT

TOvX%EZRIEL T, BloFOP o FTPVC £
IF Ry REERERIEINYFLET

TOEAMEEKREEL T, FAOY TV b UV —RTF
—R2, AL —CUSRERTELIBBELETT

$PATH [CEBMIENI-BEY—UXF—>3 Y,

COSREDTATUTa T TANAHITHRESNE LT
CTATUTA T TANAHG BREBF—LDOI—FZhRNICKATELSICRETNTVERT,

Configuration : VS5 22 BEEBEEDR Y

Red Hat OpenShift cluster-admin IC& 2 TRD R XA IV HERITEINE T,

1. Red Hat OpenShift 7 5 X Z|C cluster-admin & LTOJ 1> L%,
2 BRZ7OT IV MINIET 3 22o07O0 7 FEERLET,
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oc create namespace project-1
oc create namespace project-2

3. project-1 DRAFEEO—ILZIERL £9.

cat << EOF | oc create -f -
apiVersion: rbac.authorization.k8s.io/vl
kind: Role
metadata:
namespace: project-1
name: developer-project-1
rules:
- verbs:
— " %1
apiGroups:
- apps
- batch
- autoscaling
- extensions
- networking.k8s.io
- policy
- apps.openshift.io
- build.openshift.io
- image.openshift.io
- ingress.operator.openshift.io
- route.openshift.io
- snapshot.storage.k8s.io
- template.openshift.io
resources:

— LI |

- verbs:

I T |

apiGroups:

resources:
- bindings
- configmaps
- endpoints
- events
- persistentvolumeclaims
- pods
- pods/log
- pods/attach
- podtemplates
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replicationcontrollers
services

limitranges

namespaces
componentstatuses

nodes

- verbs:

(|

apiGroups:

trident.netapp.io

resources:

EOF

@ CCTCHATAIO-IIERIFERZH T, TV RI—FOEHFICEDVWTHEEDHREZE

tridentsnapshots

RIDWENDDFET,

1. E#KIC. project-2 DRAFEEO—ILEERL £,

2. IRTO OpenShift 5LV RY F 7Yy FZA L= DY = F, BEIFRANL—CBBEENBELEFY,

AL —YEBERITOT 7RI

Trident D1 > X b — LEFICERL S N7z Trident A XL —420O—JLIC

SoTHIfEINET, CHICIIZ T, X ML —BEE T ResourceQuotas e 772X LT A hL—S
DHEEHLEZFHEHTZ2URELHD XY,

3. USRAHADIANTHO IO T2 D ResourceQuotas Z#EIE T Z3BEN =R L T. R L —SBEEI(CS
BOYUTET,

cat << EOF | oc create -f -
kind: ClusterRole

apiVersion:

metadata:

name:

rules:

resource-quotas-role

- verbs:

(|

apiGroups:

L}

resources:

resourcequotas

- verbs:

LEE N |

apiGroups:

- quota.openshift.io

resources:

EOF

(|

rbac.authorization.k8s.io/vl
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4 VS ZAENBOTATUOT« T TANAFERESN, A—HFIN—THI S 2T )L —TREE
NTVWBEZBRLET, ROFIE. TAToT14 T« TANAEID I ZXZITHREESN. 12— T )L
—JeABENTVSE 2R LTVETD,

$ oc get groups

NAME USERS
ocp-netapp-storage-admins ocp-netapp-storage-admin
ocp-project-1 ocp-project-l-user
ocp-project-2 ocp-project-2-user

1. A L—CEEBEBD ClusterRoleBindings Z5%E L £9,

cat << EOF | oc create -f -
kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: netapp-storage-admin-trident-operator
subjects:
- kind: Group
apiGroup: rbac.authorization.k8s.io
name: ocp-netapp-storage-admins
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: trident-operator
kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: netapp-storage-admin-resource-quotas-cr
subjects:
- kind: Group
apiGroup: rbac.authorization.k8s.io
name: ocp-netapp-storage-admins
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: resource-quotas-role
EOF

@ ARL—UBBEDZEIF. Trident ARL—R &)Y =T x—2D 2 DOO—)LIC/NA >
RIBBENDBD XY,

1. O—JLDYERL - developer-project-1 DO —JL% project-1 DXFIHT B4 )L— 7 (OCP-project-1) IZ/N1 > R
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TBRREDONA VT 1>

cat << EOF | oc create -f -
kind: RoleBinding

apiVersion: rbac.authorization.k8s.io/vl

metadata:
name: project-l-developer
namespace: project-1
subjects:
- kind: Group

apiGroup: rbac.authorization.k8s.io

name: ocp-project-1

roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: developer-project-1

EOF

2. [EFkIC. BAFEDREN%E project-2 DT B L—H—JIL—FIZ/NA > R ZBHE D RoleBindings %

ERL E5

BE AML—UEEEDRRY

AL —UBEENRDIY —REZRETBHENDBD I,

1. NetApp ONTAP ¥ 5 XZ|Z admin ¥ LTOJ 1> L £,

2. Storage > Storage VMs LA, Add Z20)v o LET, BEBEAFMEZIEELT. 7OV 1B

Oz k2BIC1D29FD. 2D SVMEZERRLET, F/-.

vsadmin 7Ho > b EEBRLE T,

SVM EEDUY - =BT B
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Add Storage VM X

ETORAGE WM NAME

project-1-svm

Access Protocol

& SMEB/CIFS, NFS ISCSI

Enable SMB/CIFS
B crsblenrs

B Allew NFS client access
Add at least one rule to allow NFS clisnts to sccess volumes in this storage VML ()

EXPORT POLICY

Default
Rule Index Clients Access Protocols Read-Only R... Read/Wr
10.61.181.0,24 Arvy Ay Any
+ add
DEFAULT LaNousgE (D)
cutf_& b

METWORK INTERFACE
Use multiple network interfaces when client traffic is high.

K8s-Ontap-01

IP ADDRESS TUBMET MASK GATEWEY EROADCAST DOMAIN
Add opfional
gateway

10.61.181.224 24 Default-4 e

1. AL —YEEE ¢ LT Red Hat OpenShift 75 XZ(cOJ 1> L9,

2. project-1 M/N\w oI T > REERL. 7O FERDO SVMICYvE>YT LET, ONTAP VS XAXE
BEEFERT30DIC. SYM D vsadmin 7HO Y b EFERALTNAYIIYR%Z SYMICERTZIZE
EHRLED,
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cat

EOF

®
®

. [A#RIC. project-2 @ Trident N\ 2 T RZ{ER L. project-2 ICERAD SVM IR VYEY T LFT,

<< EOF | tridentctl -n trident create backend -f

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "nfs project 1",
"managementLIF": "172.21.224.210",
"dataLIF": "10.61.181.224",

svm": "project-l-svm",
"username": "vsadmin",

"password": "NetAppl23"

CDBITIEONTAP E NAS D R SANZEALTWET, I—XAT—XICETVWTNYITY

Rzl Y 35%81E. BYIB RS NZERALET,

Trident &' Trident 7O U AV X F=ILENTWVWBDE LEF T,

RIS RRL=U 0S5 XEERB L £9, StoragePools /N T X—2%5RE LT, project-1 EFED/Nv I T

VRORAML—=U T EFEBTBLSIC project-1 DAL —J 0 S X EER L. ChERELET,

cat

<< EOF | oc create -f -

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:

name: project-1-sc

provisioner: csi.trident.netapp.io

parameters:

backendType: ontap-nas

storagePools: "nfs project 1:.*"

EOF

. [BRIC. project-2 I LTA ML= 05 XZERR L. project-2 ICERDNY IV RORA L=
— W EZFERTRILIICHELEFT,

. ResourceQuota ZER L T' 7Oz P 1ROV Y —X%ZFIRL "o 7O 7 FEROX KL —D
EFERLEY
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cat << EOF | oc create -f -
kind: ResourceQuota
apiVersion: vl
metadata:
name: project-l-sc-rqg
namespace: project-1
spec:
hard:
project-2-sc.storageclass.storage.k8s.io/persistentvolumeclaims: O
EOF

5. [E#RIC 'ResourceQuota * ER{ L T 'project-2 DY —X&=HIRL ' 7O =7 FERADIX ML —2
zEBERKLFT

AIDOFIETRELIENILFTFT YT —FTIOF v ZKREAET BICIE. ROFIEZETLE I,

BOETHoNKLTOPTI FTPVC £el3RY REER T 37DDT7 VLR ZREELFT

1. OCP-project-1-user £ L T. project-1 DRFEEr LTAOJI VL ET,
2. 7OEREEF v LTHLVW IO FEERL TSV

oc create ns sub-project-1

3. project-1 ICEIDHTHNIEA ML —C 05 X%ZEA L T 'project-1 I PVC Z1ERL L £

cat << EOF | oc create -f -
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: test-pvc-project-1
namespace: project-1
annotations:
trident.netapp.io/reclaimPolicy: Retain
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-1l-sc
EOF
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4. PVC ICEEEMIT SN TWVWS PV ZHEERL & ¢
oc get pv

S. PV EEDRY a—Lh. NetApp ONTAP L0 7O2 TV b 1 ERHD SVM ICERL SN TULS C L ZFEER
LET,

volume show -vserver project-l-svm

6. project-1 ICRy RZ{E L. RIOFIETIERLI=PVCZIY IV ML E T,

cat << EOF | oc create -f -
kind: Pod
apiVersion: vl
metadata:
name: test-pvc-pod
namespace: project-1
spec:
volumes:
- name: test-pvc-project-1
persistentVolumeClaim:
claimName: test-pvc-project-1
containers:
- name: test-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/usr/share/nginx/html"
name: test-pvc-project-1
EOF

1Ry RERTHRHESH. BLVR) 2a—LDRRT Y FENTVEHESHZHERL T,

oc describe pods test-pvc-pod -n project-1

TORRZZIEL THIOTAD T MM PVC i3 Ry RZ2ER T 50\ Blo7OY o FEADUY —X
ZEALET

1. OCP-project-1-user & L T. project-1 DRFAFE LTOJ1> LT,
2. project-2 ICEID Y THENTERA ML= OS5 XEMFERAL T 'project-1 IZ PVC Z1ER L £ 9
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cat << EOF | oc create -f -
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: test-pvc-project-1l-sc-2
namespace: project-1
annotations:
trident.netapp.io/reclaimPolicy: Retain
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-2-sc
EQOF

3. PROJECT -2 TPVC ZER L 9,

cat << EOF | oc create -f -
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: test-pvc-project-2-sc-1
namespace: project-2
annotations:
trident.netapp.io/reclaimPolicy: Retain
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-1l-sc
EOF

4. pvC T test-pvc-project-1-sc-2 | H KU T test-pve-project-2-ssc-1 | BMEINTVLWEWI = HERL £
ER

oc get pvc -n project-1

oc get pvc -n project-2

S. 7OV Vb2 TRY REERLET,
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cat << EOF | oc create
kind: Pod
apiVersion: vl
metadata:
name: test-pvc-pod
namespace: project-1
spec:

containers:

- name: test-container

image: nginx

ports:
- containerPort: 80
name: "http-server"

EOF

oc create ns sub-projec

oc get ns

TORREERIEL T, AT I b UVY—RT3—8 AL—VISREZRTESLVRELET

. OCP-project-1-user & L T, project-1 DREFEE&ELTOJ1 > L9,
L TOEAEEF oy oLTHLWTOS Y FZERL TS T,

E=1

CTOEREREELTTOP T b ERRLET

. A—1—H'T ResourceQuotas R RECIIBETIT 3N S5H ERERELEYT 7O M1

oc get resourcequotas -n project-1

oc edit resourcequotas project-l-sc-rg -n project-1

oc get sc

oc edit sc project-1l-sc

A=A =PI S RERTITBRODDT VL AEZRH>TVWB 2L ET

c AML—=U IS RIDOVWTUF ' TUERERRLTZTWL
A= U S RERETBOICI—F— DT VL REZRIEL FT
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a3k 702 o DB

JIWFTFHFY B TA N L= )Y —R2ERBT23HLVWIO Y cEENNT 3B8. JILFTFH>o—
ZERLABVWESICEMOERENNEBICHEDE T, VILFTFFUroZRE2TT7OS T F2EBMNT 3ICIE.
ROFIEZERITLET,

1. NetApp ONTAP J S X RZICZA ML —UEEBEE LTOJ1 > LET,

2. TRhL—=Y 5 ZAML—=U VM IZBEIL. TEMI 221y o L% T, project-3 ERDH L L) SVM
ZER L XS, £/ SVMEZFDUY —XZEIE T BICIE vsadmin 7HT > FEERL £,
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Add Storage VM X

STORAGE WM NAME

project-3-svm

Access Protocol

& SME/CIFS, NF5 iSCSI

Ensble SME/CIFS
BB ersblenrs

M Allow NFS client access

Add at lezst ene rule to allow NFS clients to sccezs volumes in this storage VL ()

EXPORT POLICY
Default

RULE=
Rule Index Clients Access Protocols Read-Only R... Read/Wr

10.61.181.0/24 Any Ay Amy
-+ Add
DEFAULT LANGUAGE @

c.utf_& b

METWORK INTERFACE
Use multiple network interfaces when client traffic is high.

K3s-Ontap-01

P ACDREEER SUBHET MASK QATEWAY SROADCAST DOMAIN
10.61.181.228 24 Add optional Default-a  ~
gateway

1. Red Hat OpenShift 7 5 XA XIS AXEBEL L TOJI Y LET
2HLwyO oz b EERLED,

oc create ns project-3
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3. IdP |C project-3 DA —H T )L—THHER S . OpenShift 7 S XAZEEEATNTVWA e R LTS
eI AN

oc get groups

4. project-3 DRAFEO—ILEERL £,

cat << EOF | oc create -f -
apiVersion: rbac.authorization.k8s.io/vl
kind: Role
metadata:
namespace: project-3
name: developer-project-3
rules:
- verbs:
— %1
apiGroups:
- apps
- batch
- autoscaling
- extensions
- networking.k8s.io
- policy
- apps.openshift.io
- build.openshift.io
- image.openshift.io
- ingress.operator.openshift.io
- route.openshift.io
- snapshot.storage.k8s.1io0
- template.openshift.io
resources:

— T %0

- verbs:

— T %0

apiGroups:

L]

resources:
- bindings
- configmaps
- endpoints
- events
- persistentvolumeclaims
- pods
- pods/log
- pods/attach
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- podtemplates
- replicationcontrollers
- services
- limitranges
- namespaces
- componentstatuses
- nodes
- verbs:
— T %1
apiGroups:
- trident.netapp.io
resources:
- tridentsnapshots
EQOF

C) CCCHBAT 20— IILERITELRZHTY, MEEO—ILIF. T>RI-—HFOEHIZEDWT
EEITIVNELHD X,

1. 7027 b+ 3 ORFEERIC RoleBinding Z1ER L £9. k. developer-project-3 DI&E % .
project-3 DG %4 JL—F (OCP-project-3) IC/N1T > R L E 9,

cat << EOF | oc create -f -
kind: RoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:

name: project-3-developer

namespace: project-3
subjects:

- kind: Group

apiGroup: rbac.authorization.k8s.io

name: ocp-project-3

roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: developer-project-3

EQOF

2. Red Hat OpenShift 7 S X RICA ML —YEBELTOJI Y LET

3. Trident N\w oI RZER L. project-3 EH®D SVM ICYvE>YS LET, ONTAP VS A A BEBERE
Bd23RHhDIZ. SVM D vsadmin 7D > b EFERLTNY I IV R%Z SYVMICERIT Az HERL
7,
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cat << EOF | tridentctl -n trident create backend -f

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "nfs project 3",
"managementLIF": "172.21.224.210",
"dataLIF": "10.61.181.228",

svm": "project-3-svm",
"username": "vsadmin",

"password": "NetApp!23"

EOF

@ CDBFITIEONTAP E NAS D R SANZEALTVWET, I—XT—XICETVWTNYITY
RZENT 27D D@EY S RS NZ2ERALE T,

(D Trident &' Trident 7O U AV X F=ILENTWVWBDE LEF T,

1. project-3 DX ML —C U5 R EER L. project-3 BERHDNY I IV RDA R L—JF— L2 ERT 3
LOICHELF T,

cat << EOF | oc create -f -
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: project-3-sc
provisioner: csi.trident.netapp.io
parameters:
backendType: ontap-nas
storagePools: "nfs project 3:.*"
EQOF

2. ResourceQuota ZERLCT' 7O T b3 DUY —XEZFHBRLEFTANL—JEBERTBZ I ML —JF
ooz FERADIMNL—JICRDET
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cat << EOF | oc create -f -
kind: ResourceQuota
apiVersion: vl
metadata:
name: project-3-sc-rg
namespace: project-3
spec:
hard:
project-l-sc.storageclass.storage.k8s.io/persistentvolumeclaims: O
project-2-sc.storageclass.storage.k8s.io/persistentvolumeclaims: 0
EOF

3. D TOT Y bD ResourceQuotas IC/Ny FEERALT 7Oz fROUY —XAA7OP T 3
BEADAMNL—UHBERMNL—JICT709ERTZ20%EIRBLET

oc patch resourcequotas project-l-sc-rg -n project-1 —--patch
"{"spec":{"hard":{ "project-3-
sc.storageclass.storage.k8s.io/persistentvolumeclaims": 0} }}"'
oc patch resourcequotas project-2-sc-rg -n project-2 —--patch
"{"spec":{"hard":{ "project-3-
sc.storageclass.storage.k8s.io/persistentvolumeclaims": 0} }}"'

NetApp ONTAP %z f€F L 7= Red Hat OpenShift Virtualization

NetApp ONTAP 7% f§£/ L 7= Red Hat OpenShift Virtualization

FNZENOI—RT—XIGL T, AVTFHeRETSY (VM) 13EE5H. TESEXREATOT7 )T
— aVICBBER TSV R T 4—LE L THEELE T, TD=H. ZLOEBETIZ. 7—27O0—-RD—E8% O
UFFTRITL. 8% VM TEITLTVET, TOHZLDIFE. VMBADONANN—NAHF—T7 1)

T=aVADOAYVTFA—TARL—=23 o V—ILEWVWSHRD TSy b T+ —LEBEEBTIHNELNDHD.
HERIETOICZ<DBEICEmLE Y,

CDFRBEICXI T B 7-8IC. Red Hat (& OpenShift /N\— 3 > 4.6 H' 588 % % OpenShift Virtualization (L4
BID VT34 T« TIREL) #8A L ZE L7, OpenShift Virtualization #gE%* RIS . REIL
OpenShift Container Platform f > X b—JLETOV T FE EBHITREBY S VERITE LUV BETET 370,
ARL—2ZNLTVM OBACEBZBELT Z/\1 7 Uy FEEEEEMNRMEINE T, OpenShift
Virtualization Tld. OpenShift T VM Z{E 9 37217 T4 <. VMware vSphere . Red Hat Virtualization .
Red Hat OpenStack Platform O&ERIENSD VM D1 v R— bbb R—ELFT,
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Container VM Container Container

Red Hat OpenShift Container Platform

Red Hat Enterprise Linux CoreOS

Physical Machine

NetApp ONTAP % R— X |Z L 7= OpenShift Virtualization Tld. 17 VM #17. VM 74 Xoo0O0—=>
. VM RFwFoay MRED—EBDOREN T R— b ENTED. Astra Trident DZEZZITTVET,
ETNENDEIS 32T, CORFaXYMOBRFETET—770O0-DRFICDOVWTHALFT,

Red Hat OpenShift Virtualization FFMHICDOWVWTIE. DR FaX Y FZBRBLTKIETVW ' CELZ B
T,

OpenShift{RB1LDZEA
NetApp ONTAP % f§ifH L T Red Hat OpenShift Virtualization ZEA L £
e

* Red Hat OpenShift #3524 (NA—3> 4.6 M) RHCOS D—H—/— REFHETEIRTAZILA Y
TSARSUFVICAVAR=ILLET

* OpenShift 7S5 X&iF. 1 YA M—=5TFOES a = F AV T7S5EZNLTA VR =L TIHE
NHpbxrd (IPI)

*VM D HA Z#ERFT BICIE. YOV OBEMF v IV ZEALET

* NetApp ONTAP 7 5 X &

* OpenShift 7 5 XX Trident @D Astra z-1 > X +b—JL

* ONTAP 7 5 X2 M SVM TERE NIz Trident N\ I TV R

* OpenShift 7S XAZETRA ML= U5 XZEA L. Astra Trident Z2 7O 3 Z >0V —)LE L TRME

* Red Hat OpenShift 7 S XZAD I S AXEBET IR

* NetApp ONTAP 7 S XA ZANDEBET7 IVt X

* tridentctl H5 XV OC V—ILDA VX F—ILENTVWBEET—IXT—> 3> $PATH ICEMENE L
OpenShift Virtualization |&. OpenShift 7 5 X ZIZA VA M—=ILEINFARL —RICE > TEEINS =0,
XEU, CPU. BLURML—=JIZEMOA—N=—AY RDREELET, COF—N—AYFIFE IFR&

DN— R L 7EHEHET SRICERT ZBBEDBDET. DRF1AY FEBBLTRSN"CE5%
SRV B -
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J—FREEIL—ILEFZREL T. OpenShift Virtualization # XL —%, J> +rO—5. VM%ZHKX LTS
OpenShift 7 2 XX/ —RDY Ty hZIEE TS EHTEF XY, OpenShift Virtualization @/ — RECEIL
—IZEHRETBICIF. DRFaAXY MR STLKETVW'TEL5ZIELZTLS

OpenShift Virtualization B8 323X L —JICDWTIE. HFED Trident NI TV RS ML—U%
ERTIZIEHADAML—COSREABL. TEDRXAML—CUSXZEHAD SYM TNV I TV TT3RI %R
WRELEI, ThICKD. OpenShit 7S AZETVMAR—DT—o0O— RICIRMHINZT—RICBAL T,
LRNIVDRILFTFHoI—DFINE g,

NetApp ONTAP % {#H L T Red Hat OpenShift Virtualization ZEA L £7

OpenShift Virtualization -1 > X b —JLF 3 ICIE. ROFIEZHRTLE T,

1. VS AXEBET Ut AMEZFFD Red Hat OpenShift X7 X RIS &A1 > LET,
2. Perspective RO 74 >H 5 Administrator Z3EIRL £ 97,
3. Operators > OperatorHub (8 L CT. OpenShift Virtualization Z#&Z&E L £ 9,

2z Administrator

Home

Operators

OperatorHub

Installed Operators

4. OpenShift Virtualization Z1 JLZ#R L. Instal z27 1) v I L £,
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OpensShift Virtualization X

262 provided by Red Hat
Install
Latest version
262 Requirements

Capability level Your cluster must be installed on bare metal infrastructure with Red Hat Enterprise Linux Core0S

. workers.
@ Basic Install
|

& Seamless Upgrades

é Full Lifecycle Details

.'\'_I'f_. Deep Insights OpenShift Virtualization extends Red Hat OpenShift Container Platform, allowing you to host and

,_/-I y Auto Pilot manage virtualized workloads on the same platform as container-based workloads. From the OpenShift
Container Platform web console, you can import a VMware virtual machine from vSphere, create new or
Provider type clone existing VMs, perform live migrations between nodes, and more. You can use OpenShift

Red Hat Virtualization to manage both Linux and Windows VMs.

The technology behind OpenShift Virtualization is developed in the KubeVirt open source community.
Provider The KubeVirt project extends Kubernetes by adding additional virtualization resource types through
Red Hat Custom Resource Definitions (CRDs). Administrators can use Custom Resource Definitions fo manage

VirtualMachine resources alongside all other resources that Kubernetes provides.

S. Install Operator (AL —2DA > b—JL) BET. TI7FILFDNFTA—RZIRTEDFFICL
T. Install (1A L=IL) 200w o LFET,

Update channel* @ OpenShift Virtualization

021 provided by Red Hat

022 Provided APIs

023

024 @ OpenShift O Required
Virtualization

e Deployment

Reprezents the deployment of

Installation mode * ) 3
OpenShift Virtualization

on the cluster (default

This mode is not supported by this Operator

@ A specific namespace on the cluster

Operator will be available in a single Namespace only

Installed Namespace *

@ Operator recommended Namespace: @ openshift-cnv

6 Mamespace creation

Mamespace openshift-cnv does not exist and will be created.

() Select a Namespace
Approval strategy *

@ Automatic

O Manual

Install Cancel
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6. ARL—RIZLBAI VR M—IDRTTEETHFEET,
@ OpenShift Virtualization -
2.6.2 provided by Red Hat

Installing Operator

The Operator is being installed. This may take a few minutes.

View installed Operators in Mamespace openshift-cnv

1. ZRL—=2ZHB1 VX h=)LENF5. Create HyperConverged #2 1) v L %Y,
@ OpenShift Virtualization o
2.6.2 provided by Red Hat

Installed operator - operand required

The Operator has installed successfully. Create the required custom resource to be able
to use this Operator.

GD HyperConverged @ Required
Creates and maintains an OpenShift Virtualization Deployment

Create HyperConverged View installed Operators in Namespace openshift-cnv

8. [Create HyperConverged ( /\-1/N\—O > /\— RDER )] BIE C. [Create (fER ) 22w o L. IR
TODTI7HILMNTA—RZZTIFANE T, CDRXTw Tl OpenShift Virtualization D1 > X k—)L
ZHmBRLET,
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Name *

kubevirt-hyperconverged

Labels

app=frontend

Infra >

infra HyperConvergedConfig influences the pod configuration (currently only placement) for all the infra components needed on the
virtualization enabled cluster but not necessarely directly on each node running VMs/VMIs.

Workloads >

workloads HyperConvergedConfig influences the pod configuration (currently only placement) of components which need to be running on a
node where virtualization workloads should be able to run. Changes to Workloads HyperConvergedConfig can be applied only without existing
workload.

Bare Metal Platform

© -

BareMetalPlatform indicates whether the infrastructure is baremetal.

Feature Gates >

featureGates iz a map of feature gate flags. Setting a flag to “true” will enable the feature. Setting “false™ or removing the feature gate,
disables the feature

Local Storage Class Name

LocalStorageClassMame the name of the local storage class.

Create Cancel

9. OpenShift CNV 2—LZXR—XTITARTDRY KD running IREEIZFEIT L. OpenShift Virtualization 7 <
L —4&7h Succeeded IREEICHRD & AL —RIIEHAATERKRREICAD £9, CNT. OpenShift 7>
AZATVM ZERTERLSICHBD £T,

Project: openshift-cnv = =

Installed Operators

Installed Operators are represented by ClusterServiceVersions within this Namespace. For more information, see the Understanding Operators documentation . Or create an Operator and
ClusterServiceVersion using the Operator SDK .

Name ~  Searchby name.. /

Name T Managed Namespaces Status Last updated Provided APIs
O_PEI'\Shift_ openshift-cnv @ Succeeded @ May 18, 8:02 pm OpenShift Virtualization H
VII‘tLIBhZa.tIOI'I Up to date Deployment
2.6.2 provided by Red Hat HostPathProvisioner deployment

J—270—
7 —2 70— . NetApp ONTAP Zz{£F L 7= Red Hat OpenShift Virtualization

VM Z 1B L &9
VM. ARL =T A VIV RTLET—RZ2RA T BR) 2a—LZdbBETBEAT—ETILEEAT
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Fo CNV TlE. VM HBRY RELTEITINBZ/=®. VM (& Trident £ T NetApp ONTAP ICR X b i
PVSIC&> TNy I TPy TENET, TNH5DAR) a—LIET1 R LTEREIN. VMDT—FY—2X
ZB3C T 7AW AT LLREDIRINETNE T,

Red Hat Openshift Virtualization
OpenShift
| Wii-1 ‘ | pod-vM-1 pod-1 pod-2 I
[ vm-disk | pve-¥M-1 | pve-l | el |
I WM storageclass | . app storageclass
i~ " -
| ontap-nas backend | ontap-nas backend
[vm] [app]
TRIDENT ’ d “ s NetApp

‘ SWM [VM] SWM [2pp) ‘ "
. | J . Y. NetApp |

OpenShift 7 5 X2 LICRE< S U EERT 3 1C1d. ROFIEZRITLET,

1. O9=00—-F>FEEL>RETS D EER B>V —RF2EALTZIUYILET,
2. BH®D OS ZFERL. Next (RAN) 20U v I LFT,

B BRLIARL =T A VIO RATLICT— Y —ZADRESNTLEWVSEIX. RETIHENHD F
9, Boot Source (EEEIY —X) T. URLEFEIFILZIRMUNSE OSAAX—=T% A VR—KTBIHESH
FEIRL. WIS 2FMEIEEL £ I, Advanced ZEBBEI L. Trident hSERTNIEX ML —J 05 %
BERLES, [N ZTJvILET,
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Boot source
This template does not have a boot source. Provide a custom boot source for this CentOS 8.0+ VM virtual machine.

Boot source type *

Import via URL (creates PVC) -

Import URL *

https://access.cdn.redhat com/content/origin/files/csha256/58/588167f828001e57688ec4b59b31c11a59d5324851527488ebc8%ac5e952. .

Example: For RHEL, visit the RHEL download page (requires login) and copy the download link URL of the KVM guest image
Mount this as a CD-ROM boot source ®

Persistent Violume Claim size

5 GB =

Ensure your PVC size covers the requirements of the uncompressed image and any other space requirements. More storage can be added later.

v  Advanced

Storage class *

basic (default) -

Access mode *

Single User (RWQ) -

=

Volume mode

Filesystem -

4 BRLIARL =T VIV RTALICTTICT— MY —ZABRESN TV BRIHBEIE. FIOFIEEZEE TS
9,

5. [Review and Create] X1 > T. VM Z{EFiL T VM OFM%ZREITZI OV b EEIRLET, T—
EY =2 00— L TGERSNTWS =SS L. #IRL 72 OS ICHEY)A PVC ABID HTonrk
CD-ROM W58 L £,
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1 Select template Review and create

: You are creating a virtual machine from the Red Hat Enterprise Linux 8.0+ VM template.
o Review and create

Project *

@ default -

Virtual Machine Name * &

rhel8-light-bat

Flaver *
Small: 1CPU | 2 GiB Memeory -
Storage Workload profile @
40 GiB server
Boot source
Clone and boot from CD-ROM
@ rhel8

© A new disk has been added to support the CD-ROM boot source. Edit this disk by customizing the virtual machine.

v Disk details
rootdisk-install - Blank - 20GiB - virtio - default Storage class

Start this virtual machine after creation

Create virtual machine I Customize virtual machine

6. [REETS VEHRAIAZXTBHEEIF. [RETIVODHREIA X127V wI L. BBERINSTX—4
EEBELET,

1RO 20Uy LTRBY S V=2 EBLE T, ChICED. RIETERY RHENv IS
SUVRTREY Ty TENET,

l Back l Cancel

T—hk V=AW URL FLEFELZSAMNIDST YT L—bEREARL—Ta P « DRXTLAICERTIN
TW3I5E 'OpenShift Virtualization-os-images' 7AY T2 M Z PVC Z1ER L 'KVM T Ak « 1 X—=T %
PVCICAD>O—RLEFTTVTFIL—FPVCIZ. WiHETB 0SS DKYM T AR XA—DZBIATETBEITD
THRTOED IaZ VT AR—ZADH 2 e BRI ZIUNELRHD EFT, TNH5DPVCIE. FEO IO T
IJRTENENDOT>FL— b EFERALTERIND . 70—YEHSN. IL— T X2 LTREY Y
VICERISINE T,

7 —42 70— : NetApp ONTAP % f[ L 7= Red Hat OpenShift Virtualization
VM A1 L—>3>

SAIIAIL—>3viE. OpenShit 7S XAZARAD 1 DD/ —RHBHD/ —RICVM A VY REV %4
DV LB LTRITIS 7O XTY, OpenShift 75 AR TZAIIAIL—> 30 %ERTTBICIE
VM %5 ReadWriteAny 772 XE—R®D PVC ICNA Y RIZHENHD £9, NFS 70O L JILHBERIC
A2 TL\3 NetApp ONTAP U5 X2 T SVM % {FH L TERE I M7z Astra Trident /N 7 TV Rk, PVC IIXF
9 2HE ReadWriteAny 7V RZHR— L E T, ZD7H. NFS FEHED SVM A5 Trident I2 Kk > TFO
Y3 =>4 &hi: StorageClasses 'S5 BRETN/-PVC #HFDOVM X T2 A LB LTBITTEET,
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#45 ReadWriteAny 7 7 Z1E%$FD PVC |2\ > RSN/ VM ZER T 3 ICIE. XDOFIEZRTL £,
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Red Hat Openshift Virtualization

OpenShift
V-1 Wii-1
[ wm-disk wim-disk
node-1 node-2
project-1
f RWX f
| vmi-disk-pv | VM storageclass
~ "y
| ontap-nas backend
V]
iy
TRIDENT

MNetApp

o

NTVWBdELEL£L S,

[Review and Create] R > T. VM ZEH LT VM OFM#IRHETI IO T/ b EEIRLE T, T—
EY =B oO0—-2C L TERSNTVWS C CZEEE L. FIRL 72 OS ICEY)%A PVC AEID HTonic

CD-ROM W58 L £ 9,

[RETYS VDA RARAIAR &)y oL, [RRL—=2 1%V O LET,
rootdisk DHEICH B ERESE U ) wo L. Trident ZERALTCFOE S 3 Z I cNicAML—U9 5

NetApp

- 7—o0—F >R > REYS Ve EH. B>V F—FZERLTZI Uy I LET,
- BRI 0S ZFEIRL. Next (RN) #0Jw o L&Y, BRLICOS ICIF. TTICERY —IHRES

AHNEREINTVWBREZHERLET, [FHFHEKRE ] ZEBRAL. [T7EXE—R]|T[HET77EX

(RWX)] Z#RLET, [RE]1Z7V v I LET,




Edit Disk

I A e

Y
Disk -
Interface *
virtio v
Storage Class
basic (default) -
v Advanced
Volume Mode
Filesystem v
Volume Mode is set by Source PVC
Access Mode
Shared Access (RWX) - Not recommended for basic storage class -
e Access and Volume modes should follow storage feature matrix
Learn more @'
-

Cancel Save

6. [HR1 =20y LTHEEL. [REX>VOER]1Z2) v I LET,
OpenShift 7 2 XZHDHID / — RIZ VM ZFEFTRITT 3ICIF. ROFIEEZRTLE T,

1. 9—o0-F>KRE1L>RETS DV EERET,
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2. %1793 VM OIFEIF. BEREES% 2 1) w2 L. Migrate the Virtual Machine (KT > D7) %2
w2 LFT,

3 XytE—UPRRENE. [BIT]1 20V v I L THRRELET,

@ OpenShift 7 2 XA ZAD VM 1 > XX > X, evictionStrategy A' LiveMigrate |Z5%E S TLY
BHE. TTD/ —RDBAXAYTFURAE—RIZKRZ . BENICHO ./ —RICBITLET,

7 —7% 70— : NetApp ONTAP %z {#M L 7= Red Hat OpenShift Virtualization

VMOoyO—=—>%

OpenShift TEBIED VM Z#2 O0—=>49 BIZIE. Astra Trident @ Volume CSI 7 O0—= > Jt#ge% R — ~
L¥d, CSIRYa—LoyO—=>JTlE. PVEEEITZIZCICE->T, BIFOPVC ET—XZY—X L
THEALTHLWPVC ZERTEE9, :ILLWPVC HMER SN . ZFZDOPVCIFHYI LI YT Ta L&
LTH#BEL . ZEE7T PVC AND ) I R|ERRIEHD £ A

‘ Red Hat Openshift Virtualization
OpenShift
V-1 | » VM-1-clone
' wm-disk i'-.l-\."'n-disk-clune-:
project-1
) ¥ N ¥
_/ ) &
vm-disk-pw t »  vm-disk-clone-pv
VM storageclass
: ¥ .
ontap-nas backend | "
V]
TRIDENT ' ) NetApp
y - i

I "
). NetApp

CSIRUa—LoO0-Z2TICI3. RDESB—EDHIRFELHD T,

1. X{E7T PVC 3B PVC IZRIL 7O 0 FRICTEET ARELRHD £9,
2 o0—-=>71F BACLAFL—OSAHTHR—FEINET,
3. /O—=ZY I HRETTEEDIE. V—AR)a—LET AT %2—>3 YR a—LTRLCRY 2a—LF
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—FREZFEALTVWBRHEDATY, ILEZIF. 7Oy IR a—LREROTOYIHR) a—LIZLD
7':]'—:/7—(\&:_‘5 iﬁ/\/o

OpenShift 75 ZZHR®D VM ld. XD 2 DOAETI/O—=V 7 TE£T,
1. Y=V E> vy h 2TV LET

2 Y—Z2VM =B EET

V—RAVMZ> vy MOV LET

VWM ESYyYy ROV LTBREO VM Z 70— 935 2 id. AstraTrident D7 R— b & HICERE TN
234 7+ 7D OpenShift EET T, VM ZVO—=>F F3IC1E. XOFIEZETLET,

1. [Workloads (7—20O—R) 1> [Virtualization ({fR#81k) 1> [Virtual Machines ({RIEE<> ) 1IC8H
L. 70—>%1ER T 3RETS VD OMEICHZERESZI ) v I LET,

2. Clone Virtual Machine 2271 w2 LT, #iLLVM OFHl%ZEELE T,
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Clone Virtual Machine

Name * rhel8-short-frog-clone .
Description

A
Namespace * default v

Start virtual machine on clone

Configuration Operating System
Red Hat Enterprise Linux 8.0 cr higher
Flavor

Small: 1CPU | 2 GiB Memeory
Workload Profile

server

NICs

default - virtio

Disks

cloudinitdisk - cloud-init disk

rootdisk - 20Gi - basic

£\ The VM rhel8-short-frog is still running. It will be powered off while
cloning.

Clone Virtual Machine

3. Clone Virtual Machine 27w L %9, CHICED. V=IXAVMBI vy rEOVEN, 70— VM
DIERD BRI NE T,

4. ZOFIEHIRT T3, 2O0—=>FJLEEVMOOAYTIVICTIVERALTHERTELDICHD F9,
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V—ZAVM =BT £

BEOVMIZ. V—XVM OBEFEDOPVCE#oO0—=_>JLTH5E. 70— PVC #ERALTHLL VM %
ER TR CICE2THIA—=ZVITEEXT, COAETIE. V=AVMES vy MDYV TEIREITHD
FHAo VY REIUETICVM EZIO—Z2TF3IC1F ZOFIEEETLED,

1. Storage > PersistentVolumeZEK A, V—X VM ICEH SN TWLWS PVC DIEICH B EBEESE I v
JLET,

2. ClonePVC %22 1) w2 LT, #iLLVPVC OFFEHA%ERHELZX I,

Clone

Mame *

rhel&-short-frog-rootdisk-28dvb-clone

Access Mode *

O Single User (RWO) @ Shared Access (RWX) O Read Only (ROX)

Size *
20 GB -
PVC details
MNamespace Requested capacity Access mode
@ default 20 GIB Shared Access (RWX)
Storage Class Used capacity Volume mode
€8 basic 22GiB Filesystem

Cancel Clone

3. RIC. CloneZ®o)wo LFEFd, CHcLb. FBILLVM D PVC BMERREINE T,

4. [Workloads (7—20O—R) 1> [Virtualization ({fr#81k) 1> [Virtual Machines ({RI8<> ) 1IC#H)
L. [Create ({ERK)

3. spec> template> spec> volumes £ 3> T AT+ T4 XU TIdHR<. 70— PVC Z#HEF L £
o HLLVMICDOWT, BHICKRLCTEDMMDFRZ IR THEELE I,
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- name: rootdisk
persistentVolumeClaim:
claimName: rhel8-short-frog-rootdisk-28dvb-clone

6. Create #271) w2 LT, ILLWVM ZERRL £,
7. VM BMER S N6, 177X L ILLWYVMAY —I VM O7O—>THBDI e x=ERZLET,

7 —42 70— : NetApp ONTAP % f[ L 7= Red Hat OpenShift Virtualization

Snapshot *'5 VM ZER L ¢

Astra Trident ¥ Red Hat OpenShift Zz{#E 32 . 1—Hid. 7OEY 3aZ>JNIEANL—P 0T RED
KFGAR) 2a—LDRAFTY T ay b ZERTEET. COMEZFERATI L. R)a—LDORAV VR
ALOAE—ZERL T, £OOAE—ZFEBELTHLWRY a—LZER LD BLRY 2—L%ZURIDIRE
ICURRT7LEDTEET, ChICKD. O=-INyIhEIO0-> T—RIJIAMTET, TFEFIFHI—
AT —A=RIPFRIETR—-FTEET,

OpenShift T Snapshot A3z 3179 3ICI&. 1J Y — X VolumeSnapshotClass . VolumeSnapshot . & & T
VolumeSnapshotContent = E& T 2HEHLH D £7,

* VolumeSnapshotContent |&. 7 5 X ZRDR 12— LD SER S NT=EBED Snapshot T, ZDT—HR
2 k7I&. Storage FA® PersistentVolume IC17=. 75 XA X 2ED Y — X TE,

* 7/R1) 22— L Snapshot (&, K1) 2 — LD Snapshot {ERAERKRTY, Nld. PersistentVolumeClaim (2
TWETY,

* VolumeSnapshotClass #FH$ 3 £ . EEEIIR!) 2—L Snapshot DT EFIXHRBMEIRETT X I,
CHUCED. RLARY a—LHSERSINT-E%4 3 Snapshot ICXT L TERRZBMZHRETETET,
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S
-

Openshift Virtualization
& RedHat P
OpenShift
P . | i
V-1 : trident-snapshotclass Y i V-2 ]
| Clone o | |
7 1 Snapshot =, Ew P A .
L wm-disk A_ - wm-disk-snapshot V2 | I l_l-_\snapshot-clonef:
B ERE R ———— !_ - J e
previous - oy i | '
Hate i wm-disk-snapshotcontent | H
preject-1 | v n T i :
) |
) v b : R, -
P4 Y 1 I.'
L vm-disk-pv | I vm-disk-clone-pv
vy VM storageclass |
I
)
s . . |
ontap-nas backend |
V]
| -
TRIDENT : NetApp
I
)
|
|
|
1

SWM [WM] }- - "
NetApp

vy

VM @ Snapshot Z1ER T B ICId. ROFIEZRTLE T,

1. 7R 2 — L Snapshot Z{ERKT B 7=DIZERTE 37K ) 2— L Snapshot 75 X% {ER L £, Storage >
VolumeSnapshotClasses DJEICFE) L. Create VolumeSnapshotClass #2'J w2 L %9,

2. 2FwTFay b oS RDBEIZATIL. RS /\D csi.trident.netapp.io # AJ7LT. Create 27 1) v
A%
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©® View shortcuts

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:
name: trident-snapshot-cla54
driver: csi.trident.netapp.io

deletionPolicy: Delete

‘ Cancel ‘ X Download

3. V—Z VM ICEF TN TS PVC ZEL. €D PVC @ Snapshot ZIERL£¥. TRhL—o) > T
R)a—LRFyToayvby GERLU. RUa—-LRFy T3y botERl 270y LET,

4. Snapshot Z{ER 9 % PVC Z3#IR L. Snapshot D&HIZ AT EH. T 74/ b ERIFANT, BEYIR
VolumeSnapshotClass Z3ZERL £9, [ER 1 Z0 Vv oI LFT,

Create VolumeSnapshot Edit YAML

PersistentVolumeClaim *

rhel8-short-frog-rootdisk-28dvb v

Name *

rhel8-short-frog-rootdisk-28dvb-snapshot

Snapshot Class *
@E® trident-snapshot-class v

=

S. CNUSED. ZEDERTPVC DRFv o3y bHMERENE T,
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AFyvTFoay b oHLVW VM ZEBLET
1\, RFPwvToay bzHLWPVC It L £9, Storage > VolumeSnapshots &iEH. 1) X~ 7

9 % Snapshot DIEICH B EEEES%E V1) w2 LT, RestoreasnewPVC (#FHLWPVC & LT#ER) %
o)y LET,

2. :HILWPVC OsFlZE AL, Restore 2w o LET, ChICED. FHILLPVC BMERETNE T,

Restore as new PVC

When restore action for snapshot rhel8-short-frog-rootdisk-28dvb-snapshot is
finished a new crash-consistent PVC copy will be created.

MName *

rhel8-short-frog-rootdisk-28dvb-snapshot-restore

Storage Class *

€ basic v

Access Mode *

O Single User (RWO) @ Shared Access (RWX) O Read Only (ROX)
Size *

20 GB =

VolumeSnapshot details

Created at Namespace

@ May 21,12:46 am @® default

Status APl version

@ Ready snapshot.storage.k8s.io/vl
Size

20 GiB

3. KIS, TDOPVCHBHLWLWVM ZER L £, [Workloads (7—20O—R) ]>[Virtualization ({r#81t
) 1> [Virtual Machines (fkR#B<>>) 1ICH#EBIL. [Create ({ERR)
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4. spec>template>spec>volumes 2> 3> T, AVTFTA AIDSE TR, XRFv T3y bHS1ME
RENFHFLWPVC ZIEELET. FILLWVMIZDOWT, BEHICIEL TZOMOFME IRTIEEL £
ER

- name: rootdisk
persistentVolumeClaim:

claimName: rhel8-short-frog-rootdisk-28dvb-snapshot-restore

S. Create #271)wo LT, rtLWLWVM Z1ERLL £,

6. VM D EEICER TIN5, IC727EXLT. FILLVM ORED. X+ v TP av MERRIC PVC %=
FHRLTRFy T ay b2ERLEVM ORELELCTHR e EZERLET,

7 —72 70— : NetApp ONTAP % f£[ L 7= Red Hat OpenShift Virtualization

REEEmITIEITY —IL* v k% {ER L 7=VMwareH' 5 OpenShifti_ & 3 1REB{IELADVMDFEIT
ZDto>arTli. RELEITBITY—IILFv b (MTV) ZERALT. VMwareh 5 OpenShift Container
Zvw k7 A —LTEITEINS0penShiftikBIbICIREE~Y S > % #1T L. Astra Tridentz {#H L TNetApp
ONTAPX b L =2 UiR T 2 AEZHAL T T,

RDOETHTIE. KX ~L—TBICONTAP-SANZfE L T. VMwareh* 5 OpenShiftiC & % k181t
ICRHELVMZ®1T9 3T EZRLE T,

Red Hat MTVZ% £ L 7=NetApp ONTAP X k L —Z|Z & % OpenShiftiRE8{L ANDVMD 1T

RDOEIE. VMwareh 5Red Hat OpenShift Virtualization \OVMDEITOMEEZ R L TWLWE T,

Migration of VM from VMware to OpenShift Virtualization

/ RED HAT' .
) h (G e (@)
VMware ontainer Piatform g
L - - o o e o e e E = o » e 'E‘:tder:r?se Linux
network mapping from VM
VM e |___VLANtopodnetwork | _____________
pod
) ‘“\a S _ -~
WO P2~
__.|_, o map\i\o‘a%ef, PVC and PV created from
s\' “*2 5\0{:5‘0(6 w5 storagg class using Trident
------- s VDDK copies data gt -~ R e
K w / from VM disksto PV~ _- '\ 4 j
ONTAPor [~ - ‘
any datastore l I i }

2 T ILBITORRREM
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VMwareizis

* RO DRHEL 9.3% A9 HRHEL9VM%Z 1 > X —JLLE L7
°CPU:2. XE!) :20GB. \—RFT+1 XY :20GB
e A—HUL TV vI irootA—H adminI—H DI LTI v

* VMO EH'5ET LT 5. PostgreSQLY —/\HD 1 VX h=LENF LT
° PostgreSQLY —/N\AQES SN, EFEICESHTETEILDICHRDFLL

systemctl start postgresqgl.service’
systemctl enable postgresqgl.service
The above command ensures that the server can start in the VM in

OpenShift Virtualization after migration

C2DDT—AR—=R, 12DT—T ). BLHI2DTHEBIMEINE LT EBEBELTLIEEVW'IES
CE/EE LV RHELICPostgreSQLY —N\%E A VX h—=JLL. T—ER—XIV JET7—=TI T
YEUERERTBFIEICOVWTIE. ZBRBLTLEETL,

@ PostgreSQLY — /N & 4281 L. FREIBSICH — P R EBATE 3L 5ICL TS0,

OpenShifty 5 XX t
MTVZ A VR b—=ILF 3. ROA VA M=ILHAETLF LT

* OpenShifty 5 X X24.13.34
e "Astra Trident 23.10"

* SRR/ —RDIILFINZIDISCSUIT L TEMICHE>TWVWS (ONTAP-SANZX ML —SOSZEH) o 7
SRRAANDE /) — R TISCSIZEMCTEZT—E Y FEEMTDICIE. BESTNTULWBYAMLEZEESBE L
TLIEEL,

* iSCSIZfERAY A20NTAP SANEIFTDTrident/ N\ w7 IV RELUVRA ML —CU S X, Trident/N\w I IR
EAML—S 0 ZAICIEBHEINTUVABYAML7 71 IILEZESB L TLEEIL,

* "OpenShift fRF81L"

OpenShifty 5 X4/ — RIZISCSIERILFNRZA VA b—=ILTBICIE. UTFOYAMLT 71 ILZERL F
ED
U222/ —RZISCSIBICERLTVWET

apiVersion: apps/vl
kind: DaemonSet
metadata:
namespace: trident
name: trident-iscsi-init
labels:
name: trident-iscsi-init

spec:
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selector:
matchLabels:
name: trident-iscsi-init
template:
metadata:
labels:
name: trident-iscsi-init
spec:
hostNetwork: true
serviceAccount: trident-node-linux
initContainers:
- name: init-node
command :
- nsenter
- ——mount=/proc/1l/ns/mnt
- sh
= =g
args: ["$(STARTUP_SCRIPT)"]
image: alpine:3.7
env:
- name: STARTUP SCRIPT
value: |
#! /bin/bash
sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils
device-mapper-multipath
rpom -gq iscsi-initiator-utils
sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf
cat /etc/iscsi/initiatorname.iscsi

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

sudo systemctl enable --now iscsid multipathd
sudo systemctl enable --now iscsi
securityContext:
privileged: true
hostPID: true
containers:

- name: wailt

=

image: k8s.gcr.io/pause:3.
hostPID: true
hostNetwork: true
tolerations:
- effect: NoSchedule
key: node-role.kubernetes.io/master
updateStrategy:
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type: RollingUpdate

KDOYAMLT 71 )L %ZEAL T. ONTAPSANX kL —2%fERT 378 DTrident/\w 7 T R % 1ER
iSCSI@lF Trident/\w o TV R

apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-san-secret
type: Opaque
stringData:
username: <username>
password: <password>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: ontap-san
spec:
version: 1
storageDriverName: ontap-san
managementLIF: <management LIFEF>
backendName: ontap-san
svm: <SVM name>
credentials:
name: backend-tbc-ontap-san-secret

ROYAMLT 71 IILZ(ERA LT, ONTAPSANZX FL—C %R T 370D Trident A ML —2 0 5 X8R E1E
B
iSCSIHDTrident X L —2 05 X

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-san
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-san"
media: "ssd"
provisioningType: "thin"
snapshots: "true"
allowVolumeExpansion: true
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*MTVOD A1 >R b—)L*

C LT, Migration Toolkit for Virtualization (MTV) Z4 > X b—I)LTEET, [FEBDFHAZSZBEBL TS
W "ChEBLZEIZELETVW ZBRLTLLIESTL,

Migration Toolkit for Virtualization (MTV) 1—'—+ >&—7 x4 X, OpenShift Weba >V —JLICHRE S
NnNTLWERY,

REBRTEFET, "CHELZ BTV TFRIFAHERIDA—HY—A>VZ—T A ADERZR®TL
x9,

Y —2270NA R DIERK

RHEL VMZ% VMware?" 5 OpenShift VirtualizationiC 179 3 1CiE. £ VMwareDY — X FONA R ZEL Y
BDRENRHDET, FIEZBRLTKETVW'IEZ B ETW Y —X7ONA A ZERL £,

VMwareV —X FONA A Z1ER T BICIE. ROBHDHHURETT,

» vCenter URL

*vCenterZ LT vl

* vCenter Servertf L) > k
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VM vSphere

Provider resource name *

vmware-source o

Unique Kubernetes resource name identifier
URL *

| o

URL of the vCenter SDK endpoint. Ensure the URL includes the "/sdk" path. For example: https://vCenter-host-example.com/sdk

VDDK init image

dockerrepo.eng.netapp.com/banum/vddk:801 (V]

VDDK container image of the provider, when left empty some functionality will not be available

Text
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Password *
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SSHA-1 fingerprint *
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thumbprint.
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RedHat
OpenShift

OperatorHub

Installed Operators

Workloads

Virtualization

Migration

Overview

Providers for virtualization
Plans for virtualization
NetworkMaps for virtualization

StorageMaps for virtualization

Networking

As O © kube:admin v

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

Project: openshift-mtv

Plans

Status v Name v  Q Filter by name £ o Show archived m
Name 1 Source ... Target ... VMs Status Description
@ mtv-migration-demo ( cold @D vmware @D host al © Ready Plan for migrating VM to OpenShift Virt Start
@D vmware-osv-migration | cold @ vware2 @ host (=] S d 10f 1VMs migrated @ Migrating RHEL 9 vm to OpenShift Virtu.
@D vmware-osv-migration-plan! ( cold @D vware2 @ host (=]] Succeeded 10of 1VMs migrated @
e ——————— 1
@D vmware-osv-migration-plan2 | cold @ vware2 @ host (=} Succeeded 10f1VMs migrated @ migrating RHEL 9 vm using ONTAP NFS.

[Start2 2 ') v 7 F B . VMOBITHTET I3 X TO—EDFIELNEITEINE T,

RedHat
OpenShift

OperatorHub

Installed Operators

Workloads

Virtualization

Migration

Overview

Providers for virtualization
Plans for virtualization
NetworkMaps for virtualization

StorageMaps for virtualization

Networking

Storage

Builds

Observe

Compute

User Management

Administration

TARTOFIENTE

As © © kube:admin v

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

Migration plans > mtv-migration-demo

Migration details by VM

YName v  Filterbyname Q Cancel {5908 v . .

Name Starttime End time Data copied Status
v @ ocp-source-rhel9. 06 Mar 2024, 09:42 06 Mar 2024, 09:51 20.00/20.00 GB Complete
(OROROZIOZ0)

Step Elapsed time State

@ Initialize migration 00:00:35 Completed

@ Allocate disks 00:00:00 Completed

@ Convert image to kubevirt 00:02:45 Completed

@ Copy disks 00:04:58 Completed

@ Create VM 00:00:00 Completed

1-10f1 ~ 1 of 1

TLiES. EROFES =2 a3 o AZa—D*OURETI 1%V )v o TR, BITEh

TEVMBIRRENE T,

RIS ADT

JEAFIENRBHINTVET, "CHELZ BTV,

ﬁu?//h_lilﬁfl’/L,T\ posgresql T —AR—ZADHRBERILETITE T, T—ENR—Z. 7—TI. &
—JILADIY EJIE. V—AVMTER SN HDERLTHRIBELHD £7,
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%\y k77w 7% {EMA L 7= Red Hat OpenShift T® Kubernetes [FITDEER T S XA XE

Kubernetes [@ITDEERY 7 AXEIE | % b7 v F%ZEHL 7= Red Hat OpenShift

AVTHESNT TV 5= a3 U ZRFEEBD SABRIBICBITT . ZLOEBTIE. 207 TV Ir—
2avDTFRAMEEAZYR— FTB7-DICEED Red Hat OpenShift 75 R AHNRBICHD £F, Z DI%RE
ZHATZ T, ZLDEMIE. OpenShift 7 S XX ETHEBOT7 TV r—3 X7 —o0—R%ZKI
LTWET, 207, B IV T ZAZDE Y FZEIETZ2HENHD. OpenShift DEIEE L. EHD
FUTLIRTF—=REVR—NT) YIS IRICERENZIEFIEFRRBTEROD IS A4 EBES LUV
BIETZEVWSHEARBICEDIIMNELRHD FT, CNSORBICHNT S7-HIC. Red Hat I&
Kubernetes MITOBER Y S A X ERKEIEXFEA L F LT

Kubernetes [[](7 D Red Hat Advanced Cluster Management Tld. RO XXV %=ERITTET £,

1. BROTF—R2E>2—NNTVw o059 RICHIE>T. BEOIS A% EHR. 1 VR—b. BETE
x93,

2.1 200V —IDhBEBOV SRR IV r—23>»T7—o0—-FZ2EALTEE
3. TERTFHITREVY —ROBEME AT R AZERELVDINTEERT
4 BHDUSRAZUID>TEFa VT AV TSAT7URZER]L. ERTET XY,

Red Hat OpenShift 7 5 X % (Z Red Hat Advanced Cluster Management for Kubernetes # 7 KA > & LT1 >~
Ah=)IL. COUVSRAEZETRTOUEBORRIY FO—FE LTHERALEFT. COTVTRRIENT ISR
R EN. 2—4H Advanced Cluster Management |C3E5i 9 270 DEEB L — > NEALF

9. Advanced Cluster Management > Y — L5 A VR— b X FIEER SN Z DD §RTD OpenShift
VZABE NTIVFRRICE>TEEIN, BENRI FRAZEHEINE T, Klusterlet EWST—2 Y
FEBENRIZARICAVAR=ILL. NTUVZRRZIIE G L. VT RARZATHAVIVER. 7 )7 —
2AVIATHAVIINER., ATH—NEUTa. BLUOEF2VTsAVTSATVRICEETZIIEEE
BT7I9T4ET A DERZWIBLET,
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API Consale CLI

I
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Search |
Topalogy

Visual Web Terminal !

Observability !

I

I

I

I

I

I

I

I

Applications

Policy

(Govemance, Risk & Compliance)

s

OPENSHIFT CONTAINER PLATFORM

Cluster Application Governance, Risk
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BA
Kubernetes [MITDEER T 7 A X EEERET EA

GlE=ESes

1. NT U5 XRICI% Red Hat OpenShift 75 X4 (IN— 3> 45 L&) DB ETY

2. BEIEWHR Y S XA ZD Red Hat OpenShift 75 X2 (IN—3> 444 EDHKTWV)

3. Red Hat OpenShift 75 X ZA\DYUV S XAXEBET VX

4. Kubernetes [@]lF @ Advanced Cluster Management [@(7® Red Hat H 7 X2 1) 7> 3>

BERY T XRZEEIE OpenShift 7 ZREZDT RAVTHZIH. NTVZAZEEBWNRI S AR THERS
NBWEICEDVWT, N—RIIT7VY—RIB—EDEHLHRLEDBDET, V/5XZDYAD T %1T5

Bid. CASOMBICOVTERTZUBENBD T, ORF2XY FEBRLTIRTN"TE5% JEL
£ B ¢

F72a>T NTVSRRAVISANSZVFYyAVR— Y b E2RANTZ3EA/ —RHEHD. Tho
@/ — RIZD & Advanced Cluster Management )Y — X% 1 VX b—IL§ 3581F. TNIHLELTENSD
J—RICREFECLELIRZEMT BRENHD I, FMICOVTIE. OFFaXY bZERLTIZTL
CELZEIELIEEL,

Kubernetes [MITDEER T 5 A X ESEEREX B A

OpenShift 7 5 X Z(Z Kubernetes [EITDEERI Z RXEBEA VA —ILT3ICIE. ROFIEERTLE
ER

1. OpenShift 7 S X2 /NT IS5 XX L THEIRL. cluster-admin 1R TAJ 1> L %9,
2. Operators > Operators Hub (&1 L. Kubernetes @ Advanced Cluster Management &z L £ 9,

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

% Administrator
Project: default =

Home
| Aittems All ltems
Overview
| 450 items
Filter by keywaord.

Projects AlfMachine Learning

Application Runtime
Search

Big Data
Explore Cloud Provider Communif ty

@ A akka

Events Database

Developer Tools 3scale APl Management Advanced Cluster Management Akka Cluster Operator

Development Tools for Kubernetes
srovided by Red Hat

Operators

Drivers And Plugins 3scale Operator to provision B . Run Akka Cluster applications on
3scale and publish/manage API Kubernetes.
OperatorHub Integration & Delivery P! /) i<} Advanced provisioning arjd
management of OpenShift and
Installed Operators Logging cing Kuberetes clusters

Modernization & Migration

3. Kubernetes DEER I S X ABTEEERL. 1A =ILEZ )Y I LET,
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Advanced Cluster Management for Kubernetes X

223 provided by Red Hat
Install
Latest version Red Hat Advanced Cluster Management for Kubernetes provides the multicluster hub, a central
223 management console for managing multiple Kubernetes-baszed clusters across data centers, public
clouds, and private clouds. You can use the hub to create Red Hat OpenShift Container Platform
Capability level clusters on selected providers, or import existing Kubernetes-based clusters. After the clusters are
QI Basic Install managed, you can set compliance requirements to ensure that the clusters maintain the specified
® Seamless Upgrades security requirements. You can also deploy business applications across your clusters.

1
() Full Lifecycle ) .
1 Red Hat Advanced Cluster Management for Kubernetes also provides the following operators:
(_) Deep Insights
.’!'. Auto Pilot o Multicluster subscriptions: An operator that provides application management capabilties including

subscribing to resources from a channel and deploying those resources on MCH-managed

Provider type Kubernetes clusters based on placement rules.

Red Hat « Hive for Red Hat OpenShift: An cperator that provides APIs for provisioning and performing initial
configuration of OpenShift clusters. These operators are used by the multicluster hub to provide its

Provider provisioning and application-management capabilities.

Red Hat

How to Install

Infrastructure features
Use of this Red Hat product requires a licensing and subscription agreement.

Disconnected

4. Install Operator EE C. HELFHMBERZANIL (T IANFDNIA—RZ2EDFEERTI =
) . Install z7Uw oI LET,
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OperatorHub  *  Operator Installation

Install Operator

Install your Operator by subscribing to one of the update channels to keep the Operator up to date. The strategy determines either manual or automatic updates

Update channel
O release-20
1 release-21

@ release-2 2

Installation mode *

Cperator will be available in a single Namespace only.

Installed Mamespace *

® Operator recommended Namespace: @ open-cluster-management

€) Namespace creation

Mamezpace open-cluster-management does not exist and will be created.

O Selecta Namespace

Approval strategy *
i Aurtomatic

O Manual

5. ARL —RICKDAI VR M—IHWRTITBIETHELEET,

@ Advanced Cluster Management for Kubernetes
2.2.3 provided by Red Hat -

Installing Operator
The Operator is being installed. This may take a few minutes.

View installed Operators in Namespace open-cluster-management

6. ARL—AMNA X h=)LENT=5. Create MultiClusterHub ( MultiClusterHub DERX) =2 1) w o L
9,
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@ Advanced Cluster Management for Kubernetes o
2.2.3 provided by Red Hat

Installed operator - operand required

The Operator has installed successfully. Create the required custom resource to be able
to use this Operator.

MultiClusterHub @ Required
Advanced provisioning and management of OpenShift and Kubernetes clusters

Create MultiClusterHub

View installed Operators in Namespace open-cluster-management

7. Create MultiClusterHub (YILF U Z X Z/N\TDIERL) BEE T, FMlZIEMH L 72%&IC Create ({ER) &7
w2 LET, CHUSED. WILFIZAEZNTDA VA M=ILH BRI NE T,

Project: open-cluster-management

Advanced Cluster Management for Kubernetes » Create MultiClusterHub

Create MultiClusterHub

Create by completing the form. Default values may be provided by the Operator authors.

Configure via: ® Formview O YAML view

MultiClusterHub

o Note: Some fields may not be represented in this form view. Please select "YAML view" for full control. @ provided by Red Hat

MultiClusterHub defines the configuration for an instance of the MultiCluster Hub

Name *

multiclusterhub

Labels

app=frontend

> Advanced configuration

8. TNRTDRY RHBEA =TV IS AZEER—LAR—ZD running KREICEITL. ARL—4H
Succeeded IKAEIC#1TT D . Kubernetes M Advanced Cluster Management i1 X k=)L &
ED
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Project: open-cluster-management v

Installed Operators

Installed Operators are represented by ClusterServiceVersions within this Namespace. For more information, see the Understanding Operators documentation . Or create

an Operator and ClusterServiceVersion using the Operator SDK .

Name = Search by name... /

Name 1 Managed Namespaces
Advanced Cluster open-cluster-management
Management for

Kubernetes
2.2.3 provided by Red Hat

Provided APlIs

@ Succeeded MultiClusterHub .
Up to date ClusterManager

ClusterDeployment
ClusterState
View 25 more...

UL NTDAVZA—IDRTITBETICIFLIES KKEDDDD. RTTBRE. JILFIFRENTIE

running IREEICHEITL £ 9,

Installed Operators » Operator details

@ Advanced Cluster Management for Kubernetes
2.2.3 provided by Red Hat

Details  YAML  Subscription Events  Allinstances

MultiClusterHubs
Name Search by name... /
Name T Kind
multiclusterhub MultiClusterHub

Actions  «

MultiClusterHub ClusterManager  ClusterDeployment  ClusterSt:

Create MultiClusterHub

Status Labels

Phase:®@ Running No labels .

10 A= U0 AREBIR—LAR—RIIIL—MDMERSINE T, JL— D URL IC#EH: L T. Advanced

Cluster Management A>Y —JLIC7 AL E¥ T,

Project: open-cluster-management ¥

Routes
Y Filter ~ Name ~  mul
Name mul X Clear all filters
Name 1 Status Service
@ multicloud-console & Accepted https:/multicloud- 6 management-ingress :
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HEEE @ v 7w % EH L7- Red Hat OpenShift T?D Kubernetes BITOEER Y T XA X EIE

TVIRAZDZATHATILERE

TEIFEA OpenShift VS AR =BT 3ICI1E. 77X X%ERM T 5H. Advanced Cluster Management |
’r \//1_(\)_ ]\ L/ i j_o

LRUNS. [1YT7FZARSOFvOBEEL]. [75X% ] DIEICHEE

2. 3 L\ OpenShift 75 X2 EHT B ICIE. XOFIEEERITLET,

a. FONAABGOER : [ 7ON A% ] ICBBIL T [ERD0EM 2z vy oL, #ERL-Z7ON
AAZATIIRHET D IRTOFHAZANDLT[EMIZI Vv I LET,

Select a provider and enter basic information
Provider * @

aws Amazon Web Services -

Connection name * &

nik-hcl-aws
Mamespace * &

default -
Configure your provider connection

Base DNS domain @

cienetapp.com

AWSaccesskey D * &

AKIATCFBZDOIASDSAH

AWS secret accesskey * @

Red Hat OpenShift pull secret * &

=

Fus3pMNbktvaHpINFcZMEZsbmtBVYGNE ThtmUIZXcHoxOWIte EZw R0y Z1d 3cj Job Gy JeDBOMNOXIZEQyeGMSQ0ZwZkSRRZ JUanlxNnNUM2IRBOF b -~
UFNCIBYIpEWNVZEQHItNkx TMDZ PUVpoWFRHEGWIREIDQ2RSYIJRaTIxbldLT 20y 0 3pVeUJfNIWCENSaZYyOUsyLWZGSFVENA==""email""Nikhilk ¥
utkarnignetapp.com?, registry.redhatioc”:

o
SSH private key * @
-----BEGIN OPENSSH PRIVATE KEY---—-- =
b3BlbnNzaCIrZxktdjEAAAAABGSvbmUAAAAEbasdadssadmIUZOAAAAAAAAABAAAAMWAAAALZCZGETW il
QYNTUxOQAAACCLowL gAvSIHAE P+ DevIRNzaG2zkMNe MIZ/ UHy FOUWWAAAAA Jh/waGxfBGu -
-
S5H public key * &
ssh-edZ5519 AAAACINZaCIZDIINTESAAAANTZAUACT46agdhZ1cB4/4NG/VE3NobbOQ 2tV na 0f J/RRaBA root@nik-rhels
A

b. HLWI S XAZIER T BICIE. VT RRAICBEL. V5 XRXDEBM> VT AXOEREZ ) v oL
9, VFRFLHLTATAOANAADFMZIEEL. Create =0 Jw I L XY,
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~ Configuration

Cluster name * ®

rh-aws

~ Distribution

Select the type of Kubernetes distribution to use for your cluster

‘ Red Hat °
OpenShift
Select an infrastructure provider to host your Red Hat Openshift cluster.
Amazon °
aWS " Google Cloud A Microsoft Azure
! \Web Services
a8 VMware C—1 Bare
—
vSphere —a Metal
Release image * @
quay.iofopenshift-release-dev/ocp-release:4.712-x86_64 o -
Provider connection * (3@
nik-hcl-aws o -

Add a connection

C. BNz T XZIE. VT AZDYY X MIReady AT—RATHRREINET,
B BEDISAREA VR— T 3IC1F. ROFIEEZRITLED,
a JIRRAIBEL. VTXRZODEM>BEZISAZDAVR— b2V ILET,

b. /5 R4D&HFZEANAL. [1YR—rLTI—FZERLTRE]IZZVYILET, BIEOI SR
HZEMTZIAYY RHBRTFEINET,

C. Copy ANV RZIVUYI L. NTUVZXRIEMT BV SREZ LTIV RZRITLET, ThUCE

D, RERI—SIVMDITAEZIADA VA M=ILHBEBIN. COTOEINRTITIE. 75
ZEAMI S 2R ZRC TReady | ERTFINET,
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Mame *

ocp-vmw]

Additional labels

Onee you chek on "Savemport 2nd generate code”, the information you snterad will be vted to generate the code and cannot be
madified snymone, if you wizh to change any informatnon, you will have 1o delete and re-mport this cluster

Code generated successfully & import saved

Run a command

1. Copy this command

Click the button to have the command automatically copled to your clipboard,

Copy command L]

2. Run this command with kubect] configured for your targeted cluster to start the import

Login to the existing cluster in your terminal and run the command.

View cluster L Import another

4 BROUVSRAZZERLTAVR—F LB 120V Y—IDS ISR Z2ERELVEETEX
ERS

KEEE © v b 7w 7% {#EMA L 7= Red Hat OpenShift T?D Kubernetes [ITDEELR Y 5 XA X E1E

TIVT—=23> DI THAUIER
TIVT—=2a 2 tfl L T—EDY S XA XLETEIET BICI3.

1. %+ K/N\—H'5 Manage Applications IZ#&1 L. Create Application #2 ) w o LE <, fERT D7 TV
T3 oFEMEANAL. [(RE1ZIVYILET,
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Applications

Create an application @ vawor =3

Name* @

demo-app

Mamespace* IG_}

default xX -

~ Repository location for resources

~ Repository types

Select the type of repository where resources that you want to deploy are located

0'@ Git

URL* @)

https://github.com/open-cluster-management/acm-hive-openshift-releases.qgit X -
Branch (@)

main X -

Path ()

clusterlmageSets/fast/4.7 X -

2.7 FVr—=23>aAVR—EDRA VA= TENBE. TTVT—2 3> XA MMIRREINE T,

Applications C Refresh every 155

Last update: 7:36:23 PM

Overview Advanced configuration Create application

Q, Search
Name Namespace Clusters @ Resource €] Time window [6) Created
demo-app default Local Git [ 8 days ago H

1-Tofl = 1 of 1

3. INT. 77U —2ayvedrY—IhoERBLUVBETEDZLSICADFT,

164



KEBE © v b 7w % {EMA L 7= Red Hat OpenShift T? Kubernetes [EITDEER Y 5 XA X EE
ANFVREVRY

COMBEZERTZ . BRZIVSREOAVTIATYRRID—ZEFERL. ENSDT T AZHEML T
WBZEZHERTEET, RUP—ZREL T IL—ILO@EBEPERICOVTERLILDEELEDTEF
ERS

LA REN=D5 TANFYREVRD ) ICRELFT,

2. AT SATRAR) O —%1ERL T BICIE. Create Policy (ZARUT—DER) #2U v o L. RKUS—
BEODFMZANLT. CORVI—IZENTZISAFEERLET, CORD—DEREZBEFHNIC
BIETICIE. [HR—FINTVWBRERICER | FI v IRy IR%EFA LT [ER ] EO2Uv DL
9,
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Governance andrisk / Policies /[

Create policy ® @ vwor

MName *

policy-complianceoperator

Mamespace * (i)

default -

Specifications * (i)

@' ComplianceOperator -

Cluster selector (i)

@ local-cluster: "true” b

Standards (i)

@& risT-csF v

Categories (i)

@ FPR.IP Information Protection Processes and Procedures -
Controls (i)
@ FR.IP-1Baseline Configuration w

I:I Enforce if supported (i)
D Disable policy (i)

3 MBRRYS—EFTARTEELKS. Advanced Cluster Management TR S —% U S X4 DER %
FHLTEBETETEY,
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= Filter C Refreshevery10s ~

Last update: 12:54:01PM

Create policy

Governance and risk ®

Summary 1 Standards ~

NIST-CSF
+

H No violations found
Based on the iITdL'S'.I'}-' standards, there are no cluster or
policy violations.

Policies Cluster violations

Q, Find policies
Cluster
Policy name MNamespace Remediation = violations Standards Categories Controls Created |
policy- default inform @ oN MIST-CSF PR.IP Information PR.IP-1 Baseline 32 minutes ago :
complianceoper Protection Processes and  Configuration
ator Procedures

1-1ofl1 = 1 of 1

BEBE © v b 7w 7% {EF L 7= Red Hat OpenShift T? Kubernetes EITOFER T T X 2 EIE
FTH-—NEUT 1

Kubernetes [IITOBER Y S XA XBBMEEEXFER T . /—R, Ry R, BLUVITRTOIZRAEZDT T
Jir—>a> e — 00— REEHTEET,

1 [ BBEOBERPP[HE | ICBBLET,

167



Red Hat

Advanced Cluster Management for Kubernetes

Overview + Add provider con

O

Other
Summary
Cluster compliance 3 Pods 132 Cluster status 3
100% W 3 Compliant 100% 100% W 3 Ready

® 0 Non-compliant W 0Ofine

2. gRTDIZAZDINRTDORY ReT—oO0—-FHERIN, SETELTAIILNRIEIVWTY —HTE
NEd, RyREIUYITBHE MLTBT—IDBRREINET,

Red Hat kube:admin

Advanced Cluster Management for Kubernetes

Search

Saved searches w Open new search tab =
3 Related cluster 673 Related secret ZO Related node 8 Related persistentvolumeclaim
8 Related persistentvolume ] Related provisioning 2 Related searchcollector 3 Related iampolicycontroller

Name 14bbd
Namespace openshift:
Cluster local-cluster
Status Completed
Restarts 0

Host IP 10€ 7
Pod IP 101292 215
Created 4.days ago
Labels

controller-uid=dd259738-2cce-40e2-85d3-6ccf56904bad

3. USRZADINTD/ —RFH THEIELT—XRAVMIEDVWTERSLUDNEINET, /— R
27w UEBRE WIKT BFMNRTEINET,
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Search

Savedsearches v Open new search tab [/
3 Related cluster 1k Related pod 12 Related service
Show all (3)
v Node (20)
Name 1 Cluster Role Architecture OSimage cru Created Labels
ocp-master-Locp-bare- ocp-bare-  master, amds4 Red Hat Enterprise Linux CoreOS 48 amonthago  betakubernetesiofarch=amd64  beta kubemetesio/os=iinux
metalcie.netapp.com metal worker 47.83202103292105-0 (Ootpa)
kubemeteso/arch=amd64 5 more
ocp-master-2.ocp-bare- ocp-bare-  master, amde4 Red Hat Enterprise Linux Core0S 48 amonthago  betakubernetesiofarch=amd64  beta kubemetesio/os=linux
metalcie netapp.com metal worker 4783202103292105-0 (Qotpa)
kubemeteso/arch=amd64 5 more
oep-master-3acp-bare- ocp-bare-  master; amd64 Red Hat Enterprise Linux CoreOS 18 amonthago  betakubemetesiofarch=amd64  betakubernetesio/os=linux
metalcie.netapp.com metal worker 47.83.202103292105-0 (Qotpa)

kubernetes io/arch=amd64 5 more

4. VS RRFIRT, VFREZDIVY—RENFA—RIZEDVWTERBLUVRBIEINE T, I5RE%7
Jy I LTI R2DFHERTLET,

Search

Saved searches v Open new search tab (4
3k Related secret 787 Related pod 15 Related persistentvolumeciaim 17 Related node | Related application
15 Related persistentvolume | Related searchcollector 8 Related clusterclaim 3 Related resourcequota 5 Related identity

Show all (159)

v Cluster (2)

Name T  Available Hub accepted Joined Nodes Kubernetes version [e2(1] Memory Console URL Labels
local- True True True 8 v120.0+c8905da 84 418501Mi Launch cloud=VSphere  clusterlD=148632d9-69d5-4ae4-98ee-8dff886463c3
cluster

installecname=multiclusterhub 4 more

ocp-vmw True True True 4 v120.0+df9c838 28 MosIMi Launch <l ol clusterlD=9d’ 4e-4 4d45. 1b6b54282fe  name=ocp-vmw I more

BEBE © v b 7w 7% {EF L 7= Red Hat OpenShift T? Kubernetes [EITOBER T T X 2 EIE

BHDUSZARIZIY —R =BT B

Kubernetes MITOBER Y S AXBEBKIE#FERIT 2. 2—HFIFa>V—ILh 51 DU LEOEENRY S
ZARA L)Y —X%ZRERFICERTEE T, Tt xIE. B3 NetApp ONTAP IV S XA THR—rENTWLW3
RAZH4 NI OpenShift 75 XZHHD. MADHY A FTPVCZ7OEY 3= T 935818, LEIN—
D (+) 8522V YILET, X, PVCZIER T3V T XZ%&ERL. VY —X YAML Z8ED (F1F T,
Create =7 Jv o L%,
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Create resource Cancel

Clusters | Select the clusters where the resource(s) will be deployed.

Resource configuration | Enter the configuration manifest for the resource(s).

YAML

sistentvolumeClaim

1
2
E
a
5
6
7
8
9

iy
@

=
iy

e: ocp-trident

ETF#FeTE . *v ;7w %ML Red Hat OpenShift
RDETATIE. CORFaXYTHEALTWLWSHKED—ERZBNLET,

Red Hat MTVZ% f§ /A L 7=NetApp ONTAP X k L —|C & % OpenShiftfRA81tL NDVMDF21T

Astra Control & NetApp FlexClone7T %7 / O TY 7 bV = 7HHE % 5&1t- Red Hat OpenShift with NetApp
NetApp Astra Control Z;&F L T. E&OWMET7 TV Tr—>3> D) A N7 Z2ET

Astra Control Centerz i L 7=CI/ CD/N1 754 > DT — X {R&

Astra Control Center - Red Hat OpenShift¥ NetAppZ R L =7 —2 00— R D#1T

J—2o0—RO®IT- 3w ~7 v F%ZERH L7z Red Hat OpenShift

OpenShift Virtualization® - > X k—JL-%w k77w TRed Hat OpenShiftz32& L £ ¢
OpenShiftfrfB1b = A L 7R > > DEA - v k7w FTRed Hat OpenShiftz 2 L £ 7

Red Hat k%81t T?D NetApp HCI for Red Hat OpenShift

ENNEER : v b7y F%{EH L 7= Red Hat OpenShift
CORFAXYMMIEBHTNTLBBEROFEMICOVTIE. XD Web 1 FZBBLTLETL,
* NetApp D RFa X2k~

"https://docs.netapp.com/"
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