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1. iSCSI M| A7} Al 0l SVMS A EHL|Ct.

1. vserver create -vserver Healthcare SVM -rootvolume
Healthcare SVM root -aggregate aggrl A400 G0312 01 -rootvolume-security
-style unix

2. vserver add-protocols -vserver Healthcare SVM -protocols iscsi

3. vserver iscsi create -vserver Healthcare SVM
To verify:

A400-G0312::> vserver iscsi show -vserver Healthcare SVM
Vserver: Healthcare SVM

Target Name:
ign.1992-08.com.netapp:sn.1fbf00£438cll1ed866cd039%9ea91fb56:vs.3

Target Alias: Healthcare SVM
Administrative Status: up

Z2{2E 7 S0 iSCSI 2t0| AT HX|E|X| @52 B iSCSI MH|AS WH5t7| Hoj| 2to| A S FX[5H0f
gLt

2. FlexVol 288 MMEHL|Ct.

1. volume create -vserver Healthcare SVM -volume hc iscsi vol -aggregate
aggrl A400 GO0312 01 -size 500GB -state online -policy default -space

guarantee none

3. iISCSI HMAE 2|3t QIE{H|O|AS FT7HELICE.
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1. network interface create -vserver Healthcare SVM -1if iscsi-1if-0la
-service-policy default-data-iscsi -home-node <st-node(0l> -home-port
ala-<infra-iscsi-a-vlan-id> -address <st-nodeOl-infra-iscsi-a-ip>
-netmask <infra-iscsi-a-mask> -status—-admin up

2. network interface create -vserver Healthcare SVM -1if iscsi-1if-01b
-service-policy default-data-iscsi -home-node <st-node0l> -home-port
ala-<infra-iscsi-b-vlan-id> -address <st-nodelOl-infra-iscsi-b-ip>
-netmask <infra-iscsi-b-mask> -status-admin up

3. network interface create -vserver Healthcare SVM -1if iscsi-1if-02a
-service-policy default-data-iscsi —-home-node <st-node(02> -home-port
ala-<infra-iscsi-a-vlan-id> -address <st-nodeO2-infra-iscsi-a-ip>
-netmask <infra-iscsi-a-mask> -status-admin up

4. network interface create -vserver Healthcare SVM -1if iscsi-1if-02b
-service-policy default-data-iscsi -home-node <st-node(02> -home-port
ala-<infra-iscsi-b-vlan-id> -address <st-nodeO2-infra-iscsi-b-ip>
-netmask <infra-iscsi-b-mask> -status-admin up

0] £FM0| A NetApp2 2 =0 2704 & 4712| iSCSI =2| QIE{H|0|A(LIF)E MM SLICH

FlexPod QIAEIA T} MSHE| 1 yCenterZt HIE S| B E ESXi SAET}L 2718l S0|= NetApp ONTAP
AEZ|X|0f HZE G HMASH=E MH HES SH= Linux VME X810 BfL|Ct 0] 22 M0f|AM= vCenterO|
CentOS 8 ?_lﬁE.__% AX[ASLICE.

LUNS M-defL|Ct.

1. lun create -vserver Healthcare SVM -path /vol/hc iscsi vol/iscsi lunl
-size 200GB -ostype linux -space-reserve disabled

EHRS X' &l o Z2|#|0|M YIZE, EHR 2 H|0|E{H|0| A(ODB)2| Z Mo iSCSI LUNSZ
*EEIIIS Mg s ._J”°“—|Ef st NetAppo MeS ist= AIX H'II*E} RHEL 29 M[X| HTO| A=
Z2 FCP % NVMe/FC2| At 2 X[ELICL. FCP Y NVMe/FCE SYs m{EEI0|M &S £ QU&LICT

igroup &4

1. igroup create -vserver Healthcare SVM -igroup ehr -protocol iscsi
-ostype linux -initiator ign.1994-05.com.redhat:8e91e9769336

Igroup2 AMH{ 7} LUNO|| AN A = U 5= O AEELICH Linux SAEQ| A2 AMH IQNS THH0M &S

2= Q&ELICE /Jetc/iscsi/initiatorname.iscsi.

LUNS igroupdi| D! BfL|C,



1. lun mapping create -vserver Healthcare SVM -path
/vol/hc_iscsi vol/iscsi lunl -igroup ehr -lun-id 0

NetApp Console 0| 2Z2|0|A FlexPod AEE[X| 7}

F&2 A0 FlexPod AEZ|X|E A|AHEIN| £71612{H LIS CTHHIE 2AZ3HM| K.
1. EMM ROl M KA > *A|ABIYS MEASHL|CE
2. N| AR T O|X|Of| A *A| AR FRIPE
3. On-Premises ONTAP * & M

4

- ONTAP S2{AH MR YE HO|X|0]|M SE{AE 22| IP F242F admin AL AFS =S Y=etL|Ct O
ChE * 71+ & 2=

5. M2 HE S XA SF H|O|X|of| M 2] etZe| o|Snt BES =t Ct3 * GO * £ SIYLCE

ZE2 ONTAP 2 AHE AMBI A|A- HO|X|0f| A|ARZ FIHeHL|CE,

KtMISt L2 HO|XIE EZSH AL "AfL ONTAP Z2{AE{0]] CHol 2Ot AAL",

|||:|, SAN ;]_A—{ n

SAN A

"O|F: x| 9l 2
O] MMOj|= EHRO| 2AZ E|0{E NetApp AE2|X|2t 7+Z %Ptﬂ StA| EStEE X|&st= O
Lot SAE & dof cHsl AHetL|C} o] 220 A= Linux

FHES = =olgtLIC}. & AERILICH "NetApp &2 2E4H DHE 2| A E(IMT)" AZEQ0] Y
Hellolel 2= HH S dSELICE

(D cr2 24 els ol 20| ABE CentOS 8 SAE0BF HEELIC

NetApp SAE QEZ|E| 7|E

NetApp AEZ|X| A|ARIN HEE[0] e SAES 2F HH|0ll NetApp Host Utility Kit(Host Utilities)E A X|5H=
Z10| E&LICE 7|2 Microsoft MPIO(Multipath 1/0)7t X|°JE' LICt. OS& L& 2201 CHslf ALUA(Asymmetric
Logical Unit Access)E K| 3l{0f BFLICt. Host UtilitiesE A X|5HH NetApp AE2|X|0f CHst HBA(SAE HA
O{EHE{) MR 0| LA EIL|C

NetApp Host UtilitiesE CHREEZ = JEL|CH"0{7|". O] EE M0 M= ZAEO| Linux Host Utilities 7.12
2RIMSLIC
[root@hc-cloud-secure-1 ~]# rpm -ivh netapp linux unified host utilities-

7-1.x86_64.rpm
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ONTAP AEZ2|X|0f CHo LOIEMAIR

Jolo| ehsof g my ISCS| MH[ATZF MAE| D Q=X] StQlgtL|Ct EfZIel EM IH L= EtZol R E EHO0| st
E_’o_ DEE MHGIH 2 AF2SLICH iscsiadm BH.

[root@hc-cloud-secure-1 ~]# rescan-scsi-bus.sh
[root@hc-cloud-secure-1 ~]# iscsiadm -m discovery -t sendtargets -p
<iscsi-lif-ip>

[root@hc-cloud-secure-1 ~]# iscsiadm -m node -L all

O|H| & AHEY = UELICt sanlun SAEN HEE LUNO| CHet HEE BA|SLICH SAENM REZ 22150
UAEX| eRlfL|ct.

[root@hc-cloud-secure-1 ~]# sanlun lun show
controller (7mode/E-Series) /

device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size

product
Healthcare SVM /dev/sdb host33 1iSCSI 200g
cDOT

/vol/hc_iscsi vol/iscsi lunl
Healthcare SVM /dev/sdc host34 iSCSI 200g
cDOT

/vol/hc iscsi vol/iscsi lunl

CHs 228 F4Lnt

K| i LS Z2(DM tHE 3 2)= Linuxe| 7|2 tHs 32 RECIEIYLIL 35 X s 7H*101| NE=EIE
UAELICH Mot AE2|X| 2t2] of2] I/0 B2 E EAISHAHLE 225t0] OS 2 &oj|A Bt C|HIo|AS W StL(Ct

1. A AHRI0M DM CHE 225 2HEHSt7| Tof| A|AH0| HHO|EEAD 7F IBHE|0f A=K &ALt device-

—

mapper-multipath If7|X].

[root@hc-cloud-secure-1 ~]# rpm -galgrep multipath
device-mapper-multipath-1ibs-0.8.4-31.el18.x86 64
device-mapper-multipath-0.8.4-31.el18.x86 64

2. 2 mAL2 QLICt /etc/multipath.conf OFY. Of2iQt 20| LM OIS O[O EBIL|CY.
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[root@hc-cloud-secure-1 ~]# cat /etc/multipath.conf

defaults {
path checker readsector(
no path retry fail
}
devices {
device {
vendor "NETAPP "
product "LUN.*"
no_path retry queue
path checker tur

3. LtE Z2 MH|AE 2dststa AlEfeiL|ct.

[root@hc-cloud-secure-1 ~]# systemctl enable multipathd.service
[root@hc-cloud-secure-1 ~]# systemctl start multipathd.service

4. 2E JHs%t Y BES FIIELICH dm-multipath CHS B2 MH|AE CHA| AJZfEiLICH OFX|[2fo = HE2
f

[root@hc-cloud-secure-1 ~]# modprobe -v dm-multipath
insmod /lib/modules/4.18.0-408.e18.x86 64/kernel/drivers/md/dm-
multipath.ko.xz

[root@hc-cloud-secure-1 ~]# systemctl restart multipathd.service

[root@hc-cloud-secure-1 ~]# multipath -11
3600a09803831494c372b545a4d786278 dm-2 NETAPP,LUN C-Mode

s1ze=200G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| "= 33:0:0:0 sdb 8:16 active ready running

‘—+- policy='service-time 0' prio=10 status=enabled

"= 34:0:0:0 sdc 8:32 active ready running

() olzizt sl chst xpuISt LIRS 8 HESHIAIR 017"

£ MEYLIL pvcreate ES2|1H EE2 2 AIEY =5 C[HIO|AS X7|ot5t= HHYLICE £7|sh= OTHY A|ARIS
HolsH= 2t FARRILIC
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[root@hc-cloud-secure-1 ~]# pvcreate /dev/sdb
Physical volume "/dev/sdb" successfully created.

|40 22|H 2E0IM 25 152 MR S ALBHLICH vgcreate B, 0| BYS 0|22 M 25
= Ttet

< 52 44
dgot oLt olde =28 =82 F

[root@hc-cloud-secure-1 ~]# vgcreate datavg /dev/sdb
Volume group "datavg" successfully created.

2 S28HLIC vgdisplay BHES AFRSIO 28 12 a4(0f: 37|, AAHE 22|X 28 4 5)2 1F HAo=2
BAIE & AELICH
[root@hc-cloud-secure-1 ~]# vgdisplay datavg

-—-— Volume group ---

VG Name datavg

System ID

Format 1lvm2

Metadata Areas 1

Metadata Sequence No 1

VG Access read/write

VG Status resizable

MAX LV 0

Cur LV 0

Open LV 0

Max PV 0

Cur PV 1

Act PV 1

VG Size <200.00 GiB

PE Size 4.00 MiB

Total PE 51199

Alloc PE / Size 0/ 0

Free PE / Size 51199 / <200.00 GiB

VG UUID C7jmI0-J0SS-Cg91-t6b4-A9xw-nTfi-RXcy28
=2|d 252 Mgt
=2|d 22 Mdd il 28 182 7dst= S8/ 280M A8 7tstt YAHIEE AE5H 28 180N
=2|X 280| =ZELct
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[root@hc-cloud-secure-1 ~]# lvcreate - 1 100%FREE -n datalv datavg

Logical volume "datalv" created.

0| B2 ate =2y 252 M4
datavg.
O A[ARIS ML Tt

I}

St
=

LICt datalv HIME &

[root@hc-cloud-secure-1 ~1# mkfs.xfs -K /dev/datavg/datalv

meta-data=/dev/datavg/datalv

blks

data

naming

log

realtime

[root@hc-cloud-secure-1

U NAHS O

[root@hc—-cloud-secure-1

[root@hc-cloud-secure-1

=version 2

=internal log

=none

H2 EgLICt

Filesystem

devtmpfs
tmpfs
tmpfs
tmpfs
/dev/mapp
/dev/sda?2
/dev/sdal
tmpfs
tmpfs

/dev/mapper/datavg-datalv 209608708

er/cs-root

~1# df -k
1K-blocks

8103272

45496624

1038336
613184

isize=512

sectsz=4096
crc=1
reflink=1
bsize=4096
sunit=0
bsize=4096
bsize=4096
sectsz=4096
extsz=4096

~1# mkdir /filel

agcount=4,

attr=2,
finobt=1,

agsize

sparse=1,

=13106944

projid32bit=1

rmapbt=0

bigtime=0 inobtcount=0

blocks=5242

7776,

swidth=0 blks

ascii-ci=0,

blocks=25599,
sunit=1 blks,

blocks=0,

ftype
ver

laz

imaxpct=25

=1

sion=2

y—-count=1

rtextents=0

~]# mount -t xfs /dev/datavg/datalv /filel

Used Available Use% Mounted on
8072804 0 8072804 0% /dev
8103272 0 8103272 % /dev/shm
9404 8093868 % /run
8103272 0 8103272 0% /sys/fs/cgroup
5642104 39854520 13% /
258712 779624 25% /boot
7416 605768 % /boot/efi
1620652 12 1620640 1% /run/user/42
1620652 0 1620652 0% /run/user/0
1494520 208114188 % /filel
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of={eh Ztoll Chst XpMISE L2 HIO|X|E EZSHYAIL "LVM 2t2] 5L CLI &

CofEf M4

‘Dgen.pl EHRE| 1/0 A|ZZ|0|E| (GenerateIn)E Bt perl A3EE H|O|H MA7|QLICH.
LUN LHE9Q| O|O0|H= EHRZ2 Soff MMELICI. ‘Dgen.pl® AJEE., 0] AIZEE EHR
Clo|E{H[o]A2] C|O|E{2t RAlSH HIO|HE MHSIEE HARJ}SLICH.

[root@hc-cloud-secure-1 ~]# cd GenerateIO-1.17.3/

[root@hc-cloud-secure-1 GenerateIO-1.17.31# ./dgen.pl --directory /filel
--jobs 80

[root@hc-cloud-secure-1 ~]# cd /filel/

[root@hc-cloud-secure-1 filell]l# 1ls

dir0l dir05 dir09 dirl3 dirl7 dir21 dir25 dir29 dir33 dir37
dir4l dir45 dir49 dir53 dir57 direl dir65 dir69 dir73 dir77
dir02 dir06 dirl0 dirl4 dirl8 dir22 dir26 dir30 dir34 dir38
dird2 dird46 dir50 dir54 dir58 dire2 dir66 dir70 dir74 dir78
dir03 dir07 dirll dirl5 dirl9 dir23 dir27 dir31 dir35 dir39
dir43 dir47 dir51 dir55 dir59 dir63 dir67 dir71 dir75 dir79
dir04 dir08 dirl2 dirle dir20 dir24 dir28 dir32 dir36 dir4o0
dir44 dir48 dir52 dir56 dire0 dire4 dir68 dir72 dir76 dir80

[root@hc-cloud-secure-1 filell# df -k

Filesystem 1K-blocks Used Available Use% Mounted
on

/dev/mapper/datavg-datalv 209608708 178167156 31441552 85% /filel

=

e A 29| 85%E ClIOIE Mo AFERfLIC

i

A= S2 Dgen.pl ATZHEEJ|E2XNOE

AL ONTAP2 Cloud Volumes ONTAP Zt0f| SnapMirror S XS -AEL|Ct

NetApp SnapMirror= LAN EE= WANS Sdll Cl|O|EHE 1402 SH|SI0] 714 et 7| & 2t BR0M =2
CilolE 7t2-M 1t wHE C|o|H SHE A¥E 4= UELICE HIO|E{E NetApp 2E2|X| A|AHIN| SX|StD 24t C|O|HE
XEHMOR AUOO|EYEM HIO|E{7} 2|4 HEZ SX|= 10 Hee mhOtCh AFEE 4 U1 2 SX| M7 HRStK|
tELICE.

[l =]
2I2{|0]A ONTAP A|AEIT CVO ZH0l SnapMirror SX|E F4st2{H LIS THAIE 2RSHUAIL.

1. BHA O R0l M KEA > *A|ARS MENSHLCE

2. NARIOIM AA EF0| ZEE A|ARS MEISID 25

fjo

=R

o

ANARIOZ B02 L3 *FH[*E MEfetL|Ct

LIHX| StA0| A= Cloud Volumes ONTAPR} 2Ig|0|A ONTAP 22{AE 7H0| 7|4 A E otE= HHS
AHBILICE,
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/5/html/logical_volume_manager_administration/lvm_cli

3. * AA 9l CHAF I|0f2) A4 * 0] HO|X|7} LIEHLIR! SR{AE| I|of B0l Ch3t BE QIE|ZR{AE LIFS

rx

Lu]
J
>
ot
MUhT

=
= - = e l=!
S. *CH& ClA3 R8 U AIZ3}. * EFZUO| Cloud Volumes ONTAP A|AEIQI AR CHA ClAS RHES MEfstT
CIOIE| AE2t gdet RS MEfRtL|C
6. *CHe E2& O|5: * A =& 0|2 XIFstL thd ol 12| AH|0|EE MEABILICE CHAO| ONTAP S2{AEQl 2
CHAM AE2|X| VME X[ ™ sHof &hL|Ct

=
7.+ At & £ CIO|HE MEY = A= Ao £=(XF HI7HHI0IE)E X|F ST
S x

o
8. * =X M. * 7|2 FHMS MEASIALL * 7L YM + 2 SElot Chg g M F SIS MEISLCH =20 HRot
| ot

B2 "SH Mol cHal XtMIs

9. HH * 139 SAt L= gt UFS MESLCH R IHX] 7|2 AHES Y & JAELICH CHE LTS AI83t2{H

/= 2o —

Ol M Y™ E 2S00 ZLICE destination cluster System Manager AHE:

10. * HE. * Mef Aret2 HESHD * Go * & 22/t
ozfet 7 EHAIOf THE REMIEH LHE2 S HZESHIAIL "0 7]".

=Z&0| L|O|E SH T2 MHAE A[ZFRILICE O] EHAINAM = 2I2{|0]|A ONTAP A|AEIDL Cloud Volumes ONTAP
Atolof| EHEl EX| MHIAE & £ JUSLICE

Cloud Volumes ONTAP 2 AEOA MZE MM E EES = & JYSLICHL
CESH 2o3|0|A 280t 22t £8 AL0|o| SnapMirror 2HA|7F MHE| JU=X| &olet £ Q&L

2H| =rHofl chet XtM|st LI 2 * Replication * B0l A 2HQlst &= QU&LCH

"0|H: SAN 4.
O] MMM = & 7HX| EFH ME AM2E AERLICE

* SnapMirrore| =2 AE Al & *f t= HIO|E A RILICE SnapMirror= S 22{AE LHOM = 21
EtZU0f| CIO|E{E SH|SIH 7|2 M E2 ALY & USLICH

* DR &t 2 AHE5t0] O Z2|AH|0|M 7HY E|AE(HL/E|IAE) HEY

* 28 2Z0l|M Toli7H Yle 22 DRE SAELICEH

* C[O[Ef HHZE 5! 2 A Cl|O[E] HM|A

£59|, 0| ERH0|M ASE H WA 29| AL Al2[= SnapMirror SH|2| TK| 7|5S LIEHLHX| S5LIT

OHZ2[A[08 JHE S HIAE(HL/E|AE)

OHEZIAH0| M T £ =5 =0[7| 2/3H DR AO|EO|M SH|El CIO|H & M&5HA 22 SH|SHe IHU/E|IAE
OHEZ|Z|0] Mol ArEE %!Q'—Ilif DR Y JHY/E|AE 2tFo| A2F|0|MS S3ll Y E= DR A[E2 HEES UF

W = ACH, 2L|UE HE/HAE SES Sl 222 O WEH Hetotr| #ls 2est +~2t32| H0|H
SMESE HSE = ASLICE
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https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
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https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/concept-replication-policies.html
https://docs.netapp.com/us-en/cloud-manager-replication/task-replicating-data.html
https://docs.netapp.com/us-en/cloud-manager-replication/task-replicating-data.html
https://docs.netapp.com/us-en/cloud-manager-replication/task-replicating-data.html

NetApp FlexClone 71&S AFBSR! b1 SAHRO| Ch3t 947|-47| UHAS S6f DE 29 HO[ES ALSE 4
o

UEX| &elet uf SnapMirror CHA FlexVol 2&2| 47[-M7| SAIE2 S HEH| 2HE 5 JYSLICEH

tE5t0] OHZ2[AHI0| 8 IHL/E|AES At LHE TS 225 AL.

O
Py
ot
o
fjo
P

of ZMlES TELICE oA st AL 2F2| o Z 2| 0|8 AHMS S-BILICE o Z2|#[0]M

AL MM 3EHA 2 2 HEILICE Lock, Snap, % Unlock.

a. YEHO| LA| STE|D ofZ2A|0[H0] LHEE FAISIE=E Tt A|ARS LA SXILIC C EHA0AM

unquiesce FZO| AME WH7X| ot A|ARO] CHEE 2= OiE2|AH[0] A7|= th7| HEZ RAIELICH T
a, b c= FHot T2 M|A = 0iS2|AH[0| M SLA SEE FX| @i= YAZZRE Sl 4 ELICL

[root@hc-cloud-secure-1 ~]# fsfreeze -f /filel

O M2 XIEeE ot A LS M +FoM SZot=S QEELICE IfY A|AHO| ASZEE W7tX| o
A AR MI| A E8t= BE Z2MATF XFEHE LI

b. 2mz|0jA 22| AHME YHeTt
A400-G0312::> snapshot create -vserver Healthcare SVM -volume

hc iscsi vol -snapshot kamini
C. Mt A|AR SX|E iAot YEHS CHAl ARRLICE

[root@hc-cloud-secure-1 ~]# fsfreeze -u /filel

O M2 ot A|AHIS| SXIE SHM[St D XS A% TAsH= O AFSELICH DY 2 AHphe! mH A|AH

H2 XEHEX] oM = E & ASL|CH

EQE 25| @A AER| 0] M3 NetApp SnapCenterE A1
A

2|0f| MHS SnapCenter?| LEZ ¢3
= 2AHA P JSLICH NS LHEE2 S BRSHIAIR "o 7"

OHEE|7|0|d HetdE &t

AEfZ RX|E|E = SnapMirror @H|0|E XA S 3Lt

o

rm

& A AR DR A|ARIO| STt

N
Ho

singlecvoaws: :> snapmirror update -destination-path
svm_singlecvoaws:hc iscsi vol copy -source-path

Healthcare SVM:hc iscsi vol

Operation is queued: snapmirror update of destination

“svm_ singlecvoaws:hc iscsi vol copy”.

SnapMirror ¢H[0|E= 2| & Of2i2| NetApp Console GUIE E8AM T 33t £ QU&L|CH

_L T

3. O|Tof 4Bt 0O Z2|#H|0|d AHAS J|HIO = FlexClone QIAHAES H-detL|Ct,
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https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/snapcenter/

singlecvoaws::> volume clone create -flexclone kamini clone -type RW
-parent-vserver svm singlecvoaws -parent-volume hc iscsi vol copy

-junction-active true -foreground true -parent-snapshot kamini

[Job 996] Job succeeded: Successful

O] 2tHo 2 A AEHA
tH2tof 2fLIct.

o

Mg = JAX|THOHEZ|AH|0| M FHH S HESH| floll flet SLet THAIE
4. FlexClone 28 &425l0{ 22t2E0|A EHR QIAEHAE I AL,

singlecvoaws::> lun mapping create -vserver svm singlecvoaws -path
/vol/kamini clone/iscsi lunl -igroup ehr-igroup -lun-id 0

singlecvoaws::> lun mapping show
Vserver Path Igroup LUN ID
Protocol

svin_singlecvoaws

/vol/kamini clone/iscsi lunl ehr-igroup 0 iscsi

. 2EREL EHR AAEAM THE TS A0 CIO|E] IE= MH A[ARIOf A M| AT,
A
=]

EE=2
=
AR TS Z2 HEHE =elgfLitt.

=

a. ONTAP AE2|X|0| CHalf Lot



sudo rescan-scsi-bus.sh
sudo iscsiadm -m discovery -t sendtargets -p <iscsi-lif-ip>
sudo iscsiadm -m node -L all

sudo sanlun lun show

Output:
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
product

svm_singlecvoaws /dev/sda host2 iscsI 200g
cDOT

/vol/kamini clone/iscsi lunl
sudo multipath -11

Output:

3600a09806631755a452b543041313053 dm-0 NETAPP,LUN C-Mode
size=200G features='3 queue if no path pg init retries 50°'
hwhandler='1l alua' wp=rw

‘—+- policy='service-time 0' prio=50 status=active

"= 2:0:0:0 sda 8:0 active ready running

b. 28 15S gLt

iz

sudo vgchange -ay datavg
Output:
1 logical volume(s) in volume group "datavg" now active

C. THY AJAE

fio

Or2ESHD O A A FE QofsS HAILIC

sudo mount -t xfs /dev/datavg/datalv /filel

cd /filel

df -k

Output:

Filesystem 1K-blocks Used Available Use%
Mounted on

/dev/mapper/datavg-datalv 209608708 183987096 25621612 88%
/filel

\

0|2 S5 ofZ 2|3 0|8 JHL/H|AE0 DR BHS A8 4 ALK HFBLICt DR AE2|K|0|A
OHZ2I(01H HLEIAES 815121 2|4 271 Cf B0l ALBEIX| 8 4 YO, 1UX| 948 2P B
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SnapMirror 7|=2 DR Al&lo] YR ZE AEELILE S0 HIO|E7L CHE S2[H Ko =X|=l= 3¢ ezt

M2 Qs H|=L|A F2|E[ZH ofZ 2|0 M0l M ZAIZH GO E AHY 4= QA E 27t ¢l&LICH 220|AE=
2 AO|EQ| &4, M2 2ot AN, Xt Mol SLERE =7 W] HEX EE S0l S Xl CllOIE{of M2
= ASLICH
7|2 AIO|EZ It AL SnapMirror= SnapMirror 2| E BT Z M2H5t0| DR AO|EE 2 ALO|EQ}
MS71=k5to] HAE CIO[E = M E1|0|E1E.‘_F DR AIO|ES| 2 AIO|EE CHA| M&ELICE 7|2 2F AO|E0|AM
’S*”‘m' OiEZIZI0IM 2ES XH7H Z SnapMirrore 7|2 "do = CHA| =&3HX| i DR AIO|EZ Al
&L Ct.
HSXQ DR AILIE| 22| AE S +HBIE{H L2 HAHE AL,
1. AtLH ONTAP 282 ZARSH= SVME EX[5H0] 2A(2F) Z0iIM X3l &S AlE2o|dMgfL|Ct
(hc_iscsi_vol)E SEgLICL.
= [P ONTAP System Manager Search actions, objects, and pages Q @ « 2
DASHBOARD Storage VMs
INSIGHTS Q Search ¥ Download @ Show /Hide v = Filter
STORAGE Name State Subtype Configured Protocols IPspace Protection
Cranitaw CI_CIFS_SVM running default SMB/CIFS Default 9
Volumes
LNs CI_SVM running default NFS, iSCSl, FC Default 9
S s Healthcare_SVM [37] running default NFS, iSCS| Default 9
Shares Bl
Buckets Delete
Qtrees

Quotas

Trace File Access
Storage VMs.

Tiers Login Banner Message
NETWORK

EVENTS & JOBS

PROTECTION

HOSTS

CLUSTER Showing 1 - 3 of 3 Storage VMs t

32 ofE2|H|0| M AHARS MME & QT Z FlexPod QIAEAS| 21 2f|0|A ONTAPLF AWSS| Cloud
Volumes ONTAP Zt0f| SnapMirror S |7t 0[0] M- E[0] UJE=X| SQISHIAIL.

SVMO| ZX|E £ hc iscsi vol ZEO0| 220 EA|E|X| g&LICt
2. CVOO|A DRE &M 3}etL|Ct.

a. 2Io7|0]A ONTAPE Cloud Volumes ONTAP Z2t2| SnapMirror 2| 2tA4/Z 7HE2{ CVO EtZl 283
SHIIMAIR (hc _iscsi vol copy)E Z2HM 2HZOE 0| SgLILCL.

SnapMirror 2HA|7t £4E|H Ef2 2§ R0| HI0|E E2(DP)0IM ¢17|/47[(RW)Z2 HZELICE
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singlecvoaws::> volume show -volume hc iscsi vol copy -fields typev
server volume type

svm_singlecvoaws hc_iscsi vol copy RW

b. Cloud Volumes ONTAPO|A CHAN 228 M35t 2R EC| EC2 QIAEAO|M EHR QIAEAS
=2{ZLICh

singlecvoaws::> lun mapping create -vserver svm singlecvoaws -path

/vol/hc iscsi vol copy/iscsi lunl -igroup ehr-igroup -lun-id O

singlecvoaws::> lun mapping show
Vserver Path Igroup LUN ID
Protocol

svm_singlecvoaws
/vol/hc_iscsi vol copy/iscsi lunl ehr-igroup 0 iscsi

C. S2tRE9 EHR QUAE A0 A C|O[E] 5! It A[ARI0]| HM|ASIE{H HA ONTAP 2E2|X|E HM5t1 F=2
CHSet HEHE 2HRIsHAIL.

sudo rescan-scsi-bus.sh

sudo iscsiadm -m discovery -t sendtargets -p <iscsi-lif-ip>

sudo iscsiadm -m node -L all

sudo sanlun lun show

Output:

controller (7mode/E-Series)/ device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
product

svm_singlecvoaws /dev/sda host2 1SCSI 200g
cDOT
/vol/hc_iscsi vol copy/iscsi lunl
sudo multipath -11
Output:
3600a09806631755a452b543041313051 dm-0 NETAPP,LUN C-Mode
size=200G features='3 queue if no path pg init retries 50°'
hwhandler='1 alua' wp=rw
‘—+- policy='service-time 0' prio=50 status=active
"= 2:0:0:0 sda 8:0 active ready running
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sudo vgchange -ay datavg
Output:
1 logical volume(s) in volume group "datavg" now active

e OiX[HOZ M A|AR/S DIRESHD OiY A|A- YEE HEA[GL|C

sudo mount -t xfs /dev/datavg/datalv /filel

cd /filel

df -k

Output:

Filesystem 1K-blocks Used Available Use%

Mounted on
/dev/mapper/datavg-datalv 209608708 183987096 25621612 88%
/filel

MEXZL 2F AOIEES MotolM 7Y W7tX| HIEHIE Sl =X CIO[E{of AM| AT 4

f. SnapMirror 2t S HITHZ HBHSIL|C} O] P S +HSHH 2 A SED L 2 &S| ol BEMELICH

O HUS $OIH Y= AA 2EO| LHSO| HY BEO| HHXZ HOMOFLICL 0] 7152 2matel Aol
AA 2 CHA| YtsllE 20| REFLICH

O|M| CVO E&0| ELICt (hc_iscsi vol copy)’t &4 SEO| |1 2-mg0|A EF0| ELICH
(hc_iscsi vol)Zt Cie 2&0| ELICL

ObX[2f C|O|E] SR|2t 22 EFO0| HIgHdstzl AlZH Atofof] }2 424 =2F0| 7|= & H0|E = EEE|X| gi5LCt.
a. CVO &0 gt 47| HHAE =telste{H S22 =] EHR AAHAM M DU S MHSHHAIL.

cd /filel/
sudo touch newfile

2 AMO|EJ} CH2 &0 S2I0|HE= A% HIO|E{0]] HMAE 5= A2 O[H| 24 Z2E2Q Cloud Volumes ONTAP
SEO gt M7|E e & JASLICH

7|2 AO|EZ H|Yust AL SnapMirror= SnapMirror 2H4|E BICHE M 2tstoq DR AO|EE 29 AIO|EQ}
S7|2t5t0] HAE C|O[E] = M |11|0|E1E’r DR AFO|EQ| 2 ALO|ER CIA| M&TLICE 7|2 2F AIO|E0N
Haxol ofS2[Ao|d 2ES2 7(H7H = SnapMirrore 7|2 I.Joé CEAl =SHX| 0= DR AIO|EE A&
MESL(CE

e >

tOIEZt xH3HOH 2fall S E ] DR AlLI2[22] 3XQl siES 20| FLICE. O[H| &2 AO|ET}
oF SEIO|AE| HMSY = A= OHZ2|AH[0| M0l M HIO|H S QHTBHA A S 5= UAFLICE
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F AIO|E0M HIOIH HE

Ho

2 AJO|E7H B RE Bof= §2f 70| BeIE|D Z2H0|AETF A AHO|E| HIO[E{0] HN|AT 2 Y| rolsfo}
ghLict
= .

O] MMM E AA AIO|EE 22350} ALl ONTAP2} Cloud Volumes ONTAP 2t2| SnapMirror ZHA4|1E 221511,
OX[TO 2 AA AEOM HIO|E REM HAE &= WO CHolf AHBL|Ct

- od

=

Ct2 2XHE AF83H0 2F ALO|EQ| HIO|H E 2tele 5= AELICH

1. O[H| &2 ALO|ETt ZHE FOIX| 2olstMA|2. O™ H| 512 ALl ONTAP 282 SAESH= SVME
MESHYAR (he iscsi vol)E SEIZLICL

= [l ONTAP System Manager Search actions, objects, and pages Q e o 2

Storage VMs

DASHBOARD
INSIGHTS + Add Q Search ¥ Download @ Show/Hide ~ = Filter
STORAGE Name State Subtype Configured Protocols IPspace Protection
Overview CI_CIFS_SVM running default SMB/CIFS Default
Volumes

Cl_svM running default NFS, iSCSI, FC Default
LUNs
Consistency Groups Healthcare_SVM : stopped default Default

Shares Delete

Buckets Start

Qtrees

Login Banner Message

Quotas

Storage VMs

Tiers.

NETWORK
EVENTS & JOBS
PROTECTION
HOSTS

CLUSTER Showing 1 -3 of 3 Storage VMs :

2. Cloud Volumes ONTAPS} 2 2{|0| A ONTAP Zt2| SnapMirror SX| A€ 7] 2og0|A 282
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o[2{st Xts3t A AAER0|M 2| ZL Lt Mdo| HE tiE R JHK| ARt st H|o|E{ 7t HRetLCt.

GitHub 2| ZX|EZ2|

Terraform ZEE SAESI2{H GitHub #|H0| Z2QBfL|C Intersight Orchestrator= Terraform Cloud for Business
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o] 2| ZX[E{2|0|A provider.tfi= 2R3t Terraform 32 X0l CHE B 2| E #&LICt NetApp Cloud Manager2
Terraform S=Xt7t ALE ElLIC.
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C EES8 MMol= O Z RSt CHeFst 2| AAE MO gL Ct.
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* 'provider.tf = NetApp Cloud Managers Z 4 Terraform 32 8HIE 98t Mo|Z ERst U&L|CH

* variables.tfoi = Intersight Cloud Orchestrator 322

| H = [=) —
US Y S| WS Terraform TS A = A= Heleh Y-O| MSELICH
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S2o|AHEE F715tH 22t0|AHE S| OAuth E2 ID7} Intersight Cloud Orchestratore| Y IEZ 12 & SILtZ
AHEELICE.
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NetApp Cloud Manager API Z2{0|A EZS ME 1 & JEL|CH

Cloud Manager0i= & 222X QIE{H[0|A 20| = SaaS QE{HO|AE Edff AT EL0] JHLUX}7t Cloud Manager
7150f RN HH AT 4 QIEE X|2ISH= REST APIZL QI&LICE Cloud Manager MHI*'.: St TSt Y
ZAES ’SHIE.QE ddste RO HE QAR L0 YSLICEH ME DE EZS ALESHH 2H AP = £0
CHoll Aot 20 S0l F715H= HMA EZS MM  JASLICH

NetApp-cloudManager S2Xt= APIE ZH &S| @11 AOI0|E E2 S AE0t0 Terraform 2|2 A5 SHE AP

SEZ HEHSIL|CE 0f| A NetApp Cloud Manager API Z10]| CHot AC|0|E EZS M dsl{oF BL|Ct "NetApp Cloud
Centrali| A{".

Cloud Volumes ONTAP 22 AE MM SnapMirror 14 S1F 22 Cloud Manager 2|AAE 4-d5t2{™ Cloud
Manager Connector®| 22}0|HE D7 HaetL|Ct.
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IEZE2 YU+ IE YIAZZ * B of2Hol| CHS MIF HETF EAIELIC

oy
Ol
0z
4

* OFX|9h A3 ArEf

c 2 S L9 HIER
Mo IER HEF

* AMAEFO f2EE

* HHAZE 49 9222

CHA[HEES ALESI0] |iE M, B, 28 A = MY = JASLICH MEX XF E7| HE HSHH*++ E
2=t 0|8 7Cl’éi Ch2 €, B E 5L 2|3tof EAIEICHOF St T 07 H-E MEiRL(Ch "ol * &3
Oto| 20| g™ | 0|52 HiE == AsLIt

CHAIEE of2Holl = CHE HEE EAISHE & P49 222 S50| JEFLICH

* EAO|E

40


https://services.cloud.netapp.com/refresh-token
https://services.cloud.netapp.com/refresh-token
https://services.cloud.netapp.com/refresh-token
https://services.cloud.netapp.com/refresh-token
https://cloudmanager.netapp.com/

Ab
=]

=)
5 2
5 1o
<n X
= =
ol
P N
Ho ml 0
<0 = JoI
|A_| [u] +ob._
9 ot
<F H Joil
= o 3 o0
mﬁ o = S
- <
ol W“_ﬂ“_ e o
- K o =<
ol = T
o = 3
= n_E (I ._LOI
o Hl ]
0 — B K
J 2 F o &0
fol woa fol K i
R g Bl
RoMoom T
= n —
;RTINS
o oF ot 30 [ .
=) : @ 1 g T It
3 o Bl o®m K @
ol = ad = <+ & 2 o
) <1 Ko = i jo 20 m
—_ - —_ 1
. o 0 o T nH Ko yp Hu
[E) 4 H ~ % o R op
] ol up = o os e M WU M oF
40 < 3 = = L T
o2 . H T [ * Hi =
T W om T o &l . L R
Bl w1 WoF ool Mo T - 0 ok o =
s W N 5r E HN WM © HUTT % . o o
WO oy 2T LU e
<1 — < oF 61 - ol
o wp M oHy owp OF m M 2R & oz <
= g1 M omom o oF x = X w3y ok
2 wf RCOOHD HN oF HM = mo oo AR ImoN o @ om
- 2 = op M om o« m o m 0 R Oumﬁ ROk <% ________ X
To o T ©OF OF ™ oF = - 4 ny M Y - T T 0
- - - L o . = L
RO R ag e = oo Hor o™ omI om @ o M
=1 H = <0 r < o = —= oF m o ol % ad Hin
y - g & BWEKE I Opom MM me o X o
MR KKK R o5 AR F TR ook X EN o gz 2 M
X N M 0T K * * * * * Hin * x = « Kb« ES Hl ol oF
L] L] L] L] L] L] L] MH L] L] L] L] L] :l_ m—_ln L] L] L] L] ll-—l 1 |DI R
KM oF U < oy & [a)

41

EEE

-]

=
=}

P 25l
29t 20| ALSXIO|A| K¢t

I

=

"0|H™: 5t0|EH2|E 22t E NetApp AE2|X|Q Xt
° M3l =7 /=

TSl =M= TS


https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_cvo_ico_ntap.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_cvo_ico_ntap.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_cvo_ico_ntap.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_cvo_ico_ntap.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_cvo_ico_ntap.html

L|C}.

I.

.
o
=

IL|C}

o
=

X
(hi

.I

S AT

H

° Terraform ZZ!|9| O|EIL|C}
FLICE,

=]
fLICE

=

=x
FL|C

=

o
PN <)
Al

£

S
S
MMS
(<X=)
S

£E2 VMware vCenter?| H|0|E{ X{ZtA0f| DHY

—_

A M £

Cloud Volumes ONTAP 22

° M HI0[E MEF At HZE H|O|E] WE LT
° vCenterOf| A Mgt M G|O|E| X{Z A2 0| EQJLICH

o M CllO|E M&EAL &

° Terraform &t

° Terraform & FHof| CHst
° Terraform +

° FlexPodOlA 282

o AHE

° Terraform

° Terraform H4-E FIHeL|CL
° Terraform

o M Terraform A2 Al

° Terraform &3 & &0

FlexPod2| &t

L|Ct

1)
od
i

b

==

T

ESPN PR

fLICE.

2|3
al=

(™4

re )
o

fOl A * Orchestration * & £2/5t11 * Create Workflow * & 2
H

o

* EHO| A :
=

c

EFAH X
[= R

=
|..
a. EA| Of

[

Q

1.

42



Disgabid Bocriry Workclow
¥ [dermit)

wWorkfiow which creotes. and configuis: Grapsirm befwonn
FlexPod S3orege and Cloud Yolumen CNTAP

Wl S [ pownation
Sl ey e Actom
# i findy Tretihe hatcz

B s Detnag 1 g

HKt 2. FlexPodOllM M E8

1. C|Xto| * Efo 2

2. Tools * MIM0j| x Design * Q2 BO{Ct &LIC}

Al
3 MXNZEx 28

CONFIGURE > Orchestration > Create Workflow

General Designer Mapping Code

= Tools

Tasks Workfiows Operations

Search

New Storage LUN New Storage Volume
Slorage

Mew Storage LUN ID b

New Storage Pool

New Storage Snapshot Policy

New Storage Snapshot Policy
Schedule

New Storage Virtual Machine

| New Storage Volume
New Storage Volume Snapshot
Remove Hitachi Snapshot Data

Remove Hitachi Snapshot Pair




Of|oil M 2t O|E2 * FlexPod * Ol 2& M4 * L|Ct.

ekt Intersight CONFIGURE > Drchest > Create Workflow 3 [ ) Ruchika Lahoti O

MONITOR Designer 0 . © Save the workflow to validate.

OPERATE
Create volume in FlexPod

CONFIGURE

Outputs Variables
Orchestration
oh
Name *
1 New Storage LUN Create volume in FlexPod

7] New Storage LUN 1D -

Create volume in FlexPod

Version

3 (default)

“] New Swrage Pool

| New Storage Snapshot Podicy

r Task Type
| Naw Storage Snapshot Policy ask Lype New Storage Volume

Schedule User Description
(3] New Storage Virtual Machine Create a storage volume with volume name and volume st
] New Storage Voluma
9 Task Details
(1 New Storage Voluma Snapshot Create a storage volume with volume name and volume size as
. puts, Genes ther n | e % s
] Remove Hitach Snapshot Data inputs. Generates the volume name and volume size as output:

©] Remove Hitachi Snapshot Pair @ Eroble Rolback ¢

5. KR £ * 0N *

| o

6. Storage Device * Z=0|A *

CONFIGURE > Orchestration > Create Workflow
General Designer Mapping Code ) Save the workflow 10 validate.

= Tools Create volume in FlexPod

Tasks Workflows erations 3 General Inputs Outputs Variables

Search (}, Search

New Storage LUN Create volume in FlexPod
e 5 Storage Device *

New Storage LUN ID b

VALUE NOT SPECIFIED
New Storage Pool

New Storage Snapshot Policy C Storage Vendor Virtual Machine * ©

New Storage Snapshot Policy VALUE NOT SPECIFIED
Schedule

New Storage Virtual Machine Storage Vendor Aggregate *

New Storage Volume VALUE NOT SPECIFIED

New Storage Volume Snapshot
Storage Vendor Volume Options *
Remove Hitachi Snapshot Data
VALUE NOT SPECIFIED
3] Remove Hitachi Snapshot Pair

Unhima Manacite &




+ » Create Workflow > New Storage Volume > Storage Device {3 (2) Ruchika Lahoti Q.

Select Storage Device

6 items found 10 ~ perpage

-4, Add Filter
Type of Mapping
Name Vendor

Static Value AFF_A220 NetApp

a220-g1316 NetApp

healthylife NetApp

Storage Device *
ocp-cluster NetApp

singlecvoaws MetApp

vsim NetApp

Selected 1 of 6

> Create Workflow > MNew Storage Volume > Storage Device 7 4 Ruchika Lahoti

Map Task Input

Configure/Assign the value from available options

Type of Mapping

Input
Static Value
@ Provide custom valoes as the input.

Storage Device *

Selected Storage Device a220-g1316

10. Storage Vendor Virtual Machine * Z=0{|A * Map * 2 2&lgtL|C}.




CONFIGURE > Orchestration » Create Workflow [ [ Q, Ruchika Lahoti 2.
General Designer Mapping Code i Save the workflow 1o validate.

i= Tools i Create volume in FlexPod

Tasks Workflows Operations = General Inputs Dutputs Variables

4, Search : €, Search
Create volume in FlexPod .
* Executors Siorage & Storage Device *

i : Custorn Value
Invoke Ansible Playbook 2% Custom Value

[E Invoke PowerShell Script Storage Vendor Virtual Machine *

[# Invoke SSH Commands VALUE NOT SPECIFIED

[#] invoke Web API Request

Storage Vendor Aggregate* ©
« Compute

= VALUE NOT SPECIFIED
[#] Add Server Policies to Profile
[*] clear Server Storage Controlier Storage Veendor Volume Options *
Configuration
VALUE NOT SPECIFIED
[#] Clear Server Storage Controlier
Foreign Configuration
Volume Capacity * ©

b = AE2|X| Jhed M

» Create Workflow >  New Storage Volume & Ruchika Lahoti

1

Type of Mapping
Input

Static Value

Provide custom values as the input

Storage Vendor Virtual Machine

Storage Virtual Machine *

Agsliof st AEE|X| Jhe T t11 * Select * & S2IgtLCt.




- > Create Workflow > New Storage Volume ) 13 h 1 Ruchika Lahoti G,

Select Storage Virtual Machine

14 items found 10 ~ per page
Type of Mapping

Add Filter

Name

FlexPod-Express-infra-SVM

Infra_SVM
0CP-SVM
demo2_svm
demod_svm

Storage Virtual Machine *
demoServer

hybrid_cloud_2_svm

hybrid_cloud_rtp

Create Workflow > New Storage Volume 3 v ) @) Ruchika Lahoti

Map Task Input

Configura/Assign the value from available options.

Type of Mapping
Inpit

Static Value

@ Provide custom values as the input

Storage Vendor Virtual Machine

Storage Virtual Machine *

Selected Storage Virtual

N hybrid_cloud_2_svm

14. AEE|X| SSM EA * oM * B * 2 S2letL|ch

=




COMFIGURE > Orchestration > Create Workflow A £ Ruchika Lahoti 2,
General Designer Mapping Code ) Save the workflow to validate.
i= Tools i Create volume in FlexPod

Workflows Operations General Inpuls Outputs Variables

Q,  Search

Create volume in FlexPod .
* Executors Slorwge ; % Storage Device *

[5] tnvoke Ansible Playbook 3% Custom Value

[#] Invoke PowerShell Script
Storage Vendor Virtual Machine* ©

[#] Invoke SSH Commands
& Custom Value

[#] Invoke Web API Request

s Compute Storage Vendor Aggregate *

Add Server Policies to Profile VALUE NOT SPECIFIED

Clear Server Storage Controller Storage Vendor Volume Options * @
Configuration

Clear Server Storage Controller NALUE NOT SPECIFIED
Foreign Configuration

Unlitma Manacite &

t * AE2|X| 0j 2| H|0|E MEH * S S2IfL|Ct. AggregateE MEHSIL * Select * £

Create Workflow > New Storage Volume &) 13 [ = : 7 Ruchika Lah

Select Aggregate
Type of Mapping Name
aggr1_node0
aggrl1_nodel

aggrD1_node02

Storage Vendor Ag

aggrl1_node02
agari
aggr1_AFF_A220_01
e aggri_AFF_AZ20_02
aggrl_cie_na220_g1316.01

aggr2

Selected 1 of 9




19.

+ > Create Workflow > New Storage Volume ) 73 A 90

22

a
b.

e o

Map Task Input

Configure/ gn the value from available options.

Type of Mapping

Input

Direct Mapping

© Map the workflow input, variable or any of the previous task’s outputs to input.

Map 1o

Workflow Input

Input Name *

7t OFEAOI M THS THAI S 2tZ BT

- BEA| O|E1t &= 0|52 Y= Ef(’.“_E—h' Af%*).

FE *of thall * AE2|X| S5 EA

HI
|'>-
*
=l
rx
i
m
<2
i
Ral
jor
0

E
Set Default Value(7|22F AH) % Overrlde(E'Al) * E ZEIgLCL

b4+ St

EYUE 39 * 2 * NetApp Active IQ Unified Manager * 2 M&gtL|Ct,

SE * oM MME S5O 7|2 S HSYLICL

NFS * £ 22I8fL|Ct NFS7t MM E[H NFS =250| MMEILICE O] S falseZ2 AHsIH SAN =50|
MAELCH

OtRE ZEE M35t * 7t * E S Ct

49



50

Add Workflow Input

B4 Set Default Value ©
™ Allow User Override

Default Values *

Storage Vendor Volume Options

Platform Type ©

Pure Hitachi Virtual Storage
FlashArray ~ Platform

Volume *

mssql_data_vol

NFS Volume Option
¥ NFS ©

Mount Path
/mssql_data_vol

NetApp Active IQ
Unified Manager




24,

I

a.

o

a o

rage Volume > Volume Capacity 73 A 90

Map Task Input

Configu gn the value from available options

Type of Mapping

Inpaut

Direct Mapping
© Map the workfiow input, variable or any of the previous task’s outputs to input

Map to

Workflow Input

Input Name *

Storage Vendor Volume Options

T

=71 OFEAO| M ChEE -ELICH
o

o

HA| O|F1t &= 0|

T4+ 8 BYBLICE

Type * Ol * AE2|X| 22 * S MEHSHLICY.
Set Default Value(7| 232} &) & Override(RAl) * £ Z2IstL|Ct.

Thelof CHet 71=2E NS ELIC

Ruchika Lahoti &,

51



Add Workflow Input

Storage Capacity

B SetDefault Value ¢

8 Allow User Override ©

Dafault Values *
Volume Capacity

Gy
Size ¥

20

Unit *

GiB

25. Map *

26. 7{4lE Xt = 3} * FlexPod * 0| M 28 2HE7|

CONFIGURE > OQrchestration » Create Workflow
General Designer Mapping Code

= Tools

Tasks Workflows Operations

Q, Search

Create volume in FlexPod
* Executors \ Stlorage

[#] Invoke Ansible Playbook

[*] Invoke PowerShell Script

[#] Invoke SSH Commands

[#] Invoke Web API Request
o Compute

[¥] Add Server Policies to Profile

[¥] Clear Server Storage Controller
Configuration

[#] Clear Server Storage Controller
Foreign Configuration




(D X3 FE FAYLICE 0] 2F = 3H HEHS XY= ol 22t * FlexPod * 0lM =
dd* 8l 43+ 2 Atolofl AZ0| gi7| 20l EAIELIC

A} 3: AER|K| HAZE MM X7}

2. Design * FH2| * Tools * MM0j| A * Storage > Add Storage Export Policy to Volume * 22 Z0{ A
s5LC

3. 20| AE2|X| LHELHY| H™ =7t E SEIPLICH 2] £4 * oM * et~ g S2letL|Ch Heof 2t
s x = H

| 8 %
O 2fHol O|Et HYS HEY 5= ASFLICL O] oflofj A =Y O|E2 AE2|X| I—HEI—H S 3=7h YLk
4. 91'-*'E1E AESIH ZY * FlexPod * O|Af 2& W4 8 * 2E2|X| L7 | 2 71 * 2tof| AZS ZF L.
g2 SEYLICh

BE A
Genefal Designer Mapping Code A Invalid 1 error found. Resolve errors to exedute.
Tools [i] Add Storage Export Policy to Volume

Ganeral

Craate volume in FlaxPod
] New Hitachi Snapshot Data iearage _

MNew Hitachi Snapshot Pair 1 (default)

1 New NetApp NAS Smart Volume . Pe— : 1 Policy 1o V. aek T Add Storage Export Policy to Volume

=] New NetApp Smart LUN

[F] New Storage Data IP interface Add an export policy to a volume with storage virtual mact

| New Storage Export Policy Task Details

[*¥] New Storage Export Policy Rule Add an export policy 1o a voluma with storage virual maching
= . nama. velume nama, export policy name as the inpats. On

New Storags Fibes Channel Intertace successhul axacution volume name and export policy added are
3] New Storage Host DEERRC RS Iuliais:
[zl New Storaga Host Group

New Storage LUN
[#] Mow Storaga LUN ID

2] Mew Storage Pool

ed 7 minutes ago

S. e &M+ FHoM * A * S Z=ISLICE
6. Storage Device * ZE0{|A| * Map * 2 SalgfL|Ct

53



General Dasigner Mapping Code A Imvalid 1 emror found. Resolve ermors 1o execute.

= Tools Add Storage Export Policy to Volume
Workflows Dpe ns & General Inputs Outputs Variables

e € Search
Create volume in FlexPod

* Executors A 9 _'-."'- Storage Device *

[¥] Invoke Ansible Playbook VALUE NOT SPECIFIED

[#] Invoke PowerShell Script . Add Storage Export Policy to V

Storage Vendor Virtual Machine * ¢
] Invoke S5H Commands
VALUE NOT SPECIFIED
[#] Invoke Wab API Request
® Compute A Volume* ©
[*] Add Server Policies to Profile VALUE NOT SPECIFIED

=
1=} Clear Server Storage Controller Export -
Configuration Polkcy

1 Clear Server Storage Controlier VALUE NOT SPECIFIED

Foreign Configuration
[*] Copy Server Profile
| Delete Server Virtual Drives

+| Daploy Servar Profile

Last savad 8 minutes ago

Name Swplg WVender
AFF_AZ20 NetApn
22091316 Nethpo
hepodttrytate

ocpchuster

BARC oA

Storage Vendor Virtual Machine * Z Z0{|A * Map *

RE 74+ S MEohD * AE2X| TH B4l &
WABHE SOt 27tet SUB AR ThY




MName

FlexPos Express infrs SVM

Infra_SVM

OCP-SWM

demod_svm

demol_svm

[

Inytorid_choud_rtp

infra_swm

2o 100 15

13. %9} 0|2 * 8 22U LIS * FlexPod * 0K 25 44 8 S2BILICL B 0|5 2 SIS 25+ 8
Sz,

Cisco Intersight Cloud Orchestrator0i|A{= O|™ Zdo| ZuE A =2
() YBUICH Ol oM * 25 * HELE * FlexPod * Ol M 25 4 T0IA * HEA L2U7] FH
F7h* Zredof| chgt 2o M EASLICH
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Map Task Input

Configure/Assign the value from available options

Type of Mapping

Input

Direct Mapping

NpuL var utputs to input

'_Fas_k_ Ou't_;?_ul

Task Mame * Dutput Mame *

Create volume in FlexPod © Volume

15. Export Policy * Z!

16. M g+ 2 Meko

- .» Disasterrecovery workflow > Edit > Add Storage Export Policy to Valume 3> ExportPolicy Q ] alahoti §

"“Select Export Pollcy
export-hybrid_cloud_2_svm-mysql_data_copy
export-hybrid_cloud_2_svm-mysgl_ds_copy

Typo of Ma export-hybrid_cloud_2_svm-mysgl_log_copy

export-infra_svm-tesi_copy

axport-svm_singlecvoaws

export-svm_singlecvoaws-application_copy

Export Policy * 2
3z 174 export-svm_singlecvoaws-hybrid_cloud_1_swap_copy

export-svm_singlecvoaws-ocp_volume

export-svm_singlecvoaws-test_data_copy

hybrid-ONTAP-Export-policy

=mb

Selected 10119




o 220 AATE MrO| ZJ}EIL|C} T2 O} MME 222 ojmist= A H|0|E] HEAZ
S

ddgct.

HXt 4: FlexPod Z&S Cl|O[Ef AF20i 0

1. C|XfO| *EHOZ O|=38t * =71 * MMOf| A * & * 2 Za|stL|C}.

2. Design * 9| * Tools * MMOj|A] * Virtualization > New Hypervisor Datastore * XS 3
3. ConnectorE AHE3t0{ * Add Storage Export Policy * 2t * New Hypervisor Datastore * 2 HZSILICE.
NE+ 2 2L

T owres found Retoher #7100t 1 eReCUle

S——— . Crnata waho=m o §iwe Pod
. .

= inwiie Arsble Playook
= irvohe PowerShell Sorpt
* lerechue SSH Comrerands . Add Trarage Laport Polcy o W
L ]
f Wreohe Wel AP Regurat
* Compute
*) Add Server Pobcoes o Profile

. Clear Server Siorpge Cortpolier
Confouratan

¢, Cloae Gerver Siorage Condpolier
Foresgr Configuraton

* Coow Serew Prolie

Last soved i & bew aacondd

4. New Hypervisor Datastore * £ S2|gtL|CH =Y £ * Ao A * gt * S S2IptL|CE 2o w2t o
o O|E2t HHS HAY = UASLICL 0] of|of M = O|F2 * HIOIE X&EA0 =& oiE * LT,
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Designer Mapping G A Invalid 1 emror found. Resolva emors to execute.
Map volume to datastore
General Inputs Outg Varlables

3] Invoke Guest Customization for Linux - - Map Lo dataatere
Virtual Maching . C.rulo volume in FlexPod 3

] Inveke Guast Customization for b : Vorsion 1 (detautt)
Virtual Machine
Tonsk Type MNew Hypervisor Datastore.

| Invoke Guest Customization for 5"
Windows Virtual Machine . Add Storage Export Palicy to V... seription
I

] Move Virtual Mathine P Create a new datasl_o_re_ on selected hyPervisnr. Reaq_uires d

{2} Mew Datastore Cluster Task Details

= Map volume to datastore
| MNew Distributed Virtual Network | irtuadiratine Create a new datasione on sab hyperviser. Requires da A

cluster (or host), and datastore. For VMFS, the canonical disk name,
[ Mew Distributed Virtual Switch and VMFS varsion inputs are needed. For NFS, remote servir and
mount path, and NFS version are needed. On successful axecution,
the datastore name, disk name, VMFS version, and datacenter
1 Mew Hypervisor Datacenter name are generated as outputs.

[#] Mew Hypervisor Cluster

3] Mew Hypervisor Datastore @ Enable Roliback
3] Mew Hypervisor Host

(3] Mew Virtual Machine from Template
A Plnna frem Uirkial Machine

Last saved 16 minutes ago

GOl M * Y2+ 2 2BLICE

SHO|m{HfO| X Zte|Xt* HEM * B S 2

k2 * StO|HHIO| K 22|

Mow Hype ) re > Hypervisor Manager

Select Hypervisor Manager

Add Fliter
Nama Vendor
g13-vefpme.sa VMwara
weanter.mva local VMware

lectod 10l 2




==+ > Disasterrecovery workfiow  » Edit > New Hypervisor Datastore >  Hypervisor Manager () 86 A4 93 s 13, @) Ruchika Lahoti L

srrmge smeis asspEes

Configuref Assign the value from avallable options.

Type of Mapping

Input

Static Value

@ Providec

Hypervisor Manager *

Selected Hypervisor Manager g13-vc.fpmc.sa

olef MEf -
2% opg -

ol
=

Map Task Input

Configure/Assign the value from available options.

Type of Mapping

Inpust
Direct Mapping

@ Mapthe

Map to
Workflow Input

Input Name *
Storage Vendor Volume Option

Storage Vendor Volume Options

Volume Capacity

BALOIAM CH2 BAIE

=
AT 0122 YL

H=dg
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Select Datacenter

Add Filter

Nama

Demo-FlaxPod-Expross

FlexPod-G13

Tof2

nventoryPath

Demo-FlexPod-Express

fFlexPod-G13




16. 124 =71 OpHALOI A CHS EHAIE 2 LICH
a. HA| O|E2 &x 0|52 YHTILICHMES AtE)
b. Z4* E Z=gL|Ct
C. RYOE Cluster(E2{AH) E MeighL|Ct
d. Set Default Value(7|22t AH) U Override(FAl) * & S=IgLILCL.
e. Select Cluster * & Z22/gfL|C}.
f. M Clole MEAQ AAE S2AEE S2/LIC
g. MEi* S Z=lgiLct

Map Task Input

e walue from

Type of Mapping

IMput

Direct Mapping

© Map the woerkfiow inpln, vartable or any of the preyious tek's SEIpUIE i input

Maop o

Workflow Input

Input Name *

Datacoenter
Storage Wendor Violurme Option
Storage Vendor Volume Oplions

Voluma Capacity
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Select Cluster

Mame

UCS Mini

Washington

110f2

IvventoryPath

{Demo-FlexPod-Expresshost/UCS Mini

{FhxPed-G13Most/ Washington




Add Workflow Input

Cluster on which the datastore will

Value Restrictions

Required

Collection/Multiple ©

Type

Cluster

= set Default Value ©
B Aliow User Override

Default Values *

Cluster ¢

cted Cluster Washington

Mestn olole] MR AT}

=i
=

gLt 2HAHE X

EJt RAIELIC.
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20.
21.
22.
23.

64

4 items found

Add Filter

Type of

Name

172.22.0111

172.22.0.112

esxi-01.nva local

esxi-02.nva.local

Selected 1 of 4

MEed gl 0@ * 2 S=IBLICtH

Datastore * ZE0|A| * Map * 2 S=I2fL|C}

™ O * 2 MEiStD * QAER Q3 + 2 Z2IeHL|Ct
UHO|E* 2 St * /I EE 2 MM * S =gt

10 ~

per page




Map Task Input

Config

Type of Mapping

Input

Direct Mapping

@ Map the workflow Input, variable or any of the previous task's outputs o input

Input Name *

Cluster

Datacenter

Storage Vendor Yolume Option
Storage Vendor Volume Dptions

Volume Capacity

@2 27} DAL CH2S SaBILICE,
o

HA| O|F 1t &= 0| ES YU LICHME Abet).

oA * 2 32|5
=T Eeé!céh—ll:

—_—

0

Set Default Value(7|122F &

CIOIE| A& A0 Chet 7[22tE MB35t * Add * £ S=ILICH

alue from avallable oplions.

) X Override(RAl) * € E=/ELICE
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Add Workflow Input

Ty pa
String

Regex
*{1,42)$
Secure ©

- Object Selector

B¥ setDefault Value ©
B  Allow User Override @

Dafault Valuaes *

hybri d-dg

Type of Mapping
Input
Direct Mapping

© Map the workfiow input, variable ar @ny of the previous 1. : DULPUTS TO Input.

Map 1o

Workflow Input

Input Name *

Cluster

Datacenter

Datastore

Storage Vendor Volume Option

Storage Vendor Volume Options




b. CIOJE MEA Y 2 MEfstn * 7|23 #F 3 1ol * £ SaletLch

Add Workflow Input

Display Mame * Reference Mame *

Type of Datastore 4 DatastoreVersion

ription

Type and version of the new datasi

Value Restrictions
B Required
Collection/Multiple

Type

Types of Datastore

5 set Default Value
B Allow user Override

Default Valses *

Type of Dalastore

£ SEYLICH HHA ZE= NFS AH0|| CHet ZALICE 2E5S 47| WERZ LHEL=
s

=
fLch =7} & 2=2IgtLC}



Add Workflow Input

Default Values *

Type of Datastore

Type of Datastore O
VMFS-6

Remote Path *

/masqgl_data_vol

NFS Server Address *

172.22.4.155

Access Mode

& Read Write Read Only

T owres found Retober o710 1 eEeule

* Exscutors . Craata wohoma o | an ot
_ .

Irecae Ardubie Plytook

Irvohe PowerShel Scrpt
irrvoe 55M Correrands
Irrecar Wets AP Reguarst

= Compute
Adel Server Pobosss 1o Profike

Clea Server 3o Qe Corfrplier
ConfQuraton

Clead Gerved Siorsge Corfrtlier
Foregr Confuaraton

Coow Sereer Prolie

La#t savnd i b hew Ac0nSE

O|ZH2 2 H|0|E XMF4




Designer Mapping Code A& Invalid 1 error found. Resolve errors to execute.

* Networking . Create volume in FlexPod

* Storage

& Targel Management

= Terraform Cloud . Md Slwm Export Policy to V..

[*] Add Terraform Sensitive Variable

[+] Add Terraform Variable g Map volume to datastore

&

[¥] Add Terraform Workspace

*] confirm and Apply Terraform Run
= ! e [ A Terratorm Workspace
[¥] Get Terraform Current State Version S

Get Terraform Run 1D

[*] Get Terraform Run State

HX}t 5: M Terraform ¢ FHS FIEILICH
1. CIXto| * HO = o s ot * =7 * MMof|lA * & * & SRt
2. C|Xtel FHo| = MMOj|A * Terraform Cloud > Terraform Workspace * 24 £7t2 B0{AM s&L|Ct

3. Connectorg AFE3t0{ * Map EE2 Datastore * 0 HZ3t11 * Terraform Workspace * g F715t11 * Save
* 5 ZEIstL|C}
= =2"1d .

1

A gejold * Ust* WS SBLICH W0 Tzt o] Sl

4. Terraform Workspace 27} * £ Z2IgtL|C} =

0| U 42 W 4 ABLICE
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CONFIGURE > Orchestration > Disaster recovery workflow >  Edit 3 9 [+ 5 Ruchika Lahoti £
General Designer Mapping Code & Invalid 1 error found. Resolve errors to execute.

= Tools [il Add Terraform Workspace

Tasks Woarklows Operations . General Inputs Oulputs Variables

4 Search
Mame*
® Networking ; . Create volume in FlexP Add Terraform Workspace
& Storage 4 =
= Version 1 (default)
. Add Suorege Export Poib :-""»u i Task Type Add Terraform Workspace

User Description

® Target Management

o Terraform Cloud

[£] Add Terraform Sensitive Variable Creating a Terraform Workspace

+] Add Terraform Variable = Map volume 1o datastore
o - Task Details

‘] Add Terraform Workspace @ .
£ Creating a Terraform Workspace

+1 Confirm and Apply Terraform Run 4 :
Y A e tou ko @® FEnble Rollback

— : 4
| Get Terraform Current State Version

t] Get Terraform Run 1D

‘| Get Terraform Run State

Last saved 2 minutes ago

* Terraform Cloud Target * 0| A| * Map * 2 S&lgiL|Ct.

MEHSE D * 22t E EfZI MEH * 2 Z2ISHL|CH o] MH=I CE =718 Terraform Cloud for Business
CHS

FL|Ct "HaashCorp Terraform01| i3t Cisco Intersight A{H|A S - gtL|CH

Select Terraform Cloud Target

1 tems found 10 ~ per page
Add Filter
ype of Mapping
Name Target Type

Static Value TFCB TerraformCloud

Selected 1 of 1

Terraform Cloud Target *
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Select Terraform Organization Name

identity

cisco-intersight-gc org-MZpxKCstWgQaBbbe

ed1of1

1. Map * & S2eiLct.

-

12. Terraform Workspace Name * ZE0{|A * Map * & Z2/2tLICt. Terraform Cloud for Business A& 2| Af =+

FejLict,
13, M7 oy * 2 Meyeln + YABE U 2 SBLIC
14. 9121 0|F * 2 2ot YABE Y2 44+ 2 BB
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Map Task Input

Configu £ ue

Type of Mapping
Input

Direct Mapping

@ Map the woarkflow input, variable or any of the previous task’s outpuis 1o input

Map 10

Workflow Input

Input Name *

Cluster
Datacenter

Datastore

a
b. WA « = Z2I3HL|C},

= =

C. Type * Of Ci3l| * String * & MEHsHof ShL|Ct,
d. Set Default Value(7|23} &%) U Override(FAl) * = 22|t C}.
e I g9l 7|2 0|§S M3 LTt

f. Z7}« 2 2aIstL|C}

=
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17.
18.
19.

Add Workflow Input

Secure

. Object Selector

= Set Default Value
-!- Allow User Override

Default Values *

hy‘blidrsnapmlrrod

Workspace Description * ZE0{|A] * Map

XY 0L 8 Mol * YIEE Y2+ 2
=2
=

UHO|E* S 2t * AIEE Y Y

Ma-zA-20-9- 'S
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Add Workflow Input

Workspace Description © WorkspaceDescription

Description

Description of the Terraform Work:

Value Restrictions
Required ©
Collection/Muitiple ©

Type
String

Secure ©

@  ObjectSelector ©

¥ Set Default Value ©

) Allow User Override ©

20. 3 7} DPHAOIM CHE THAIE 2= elLIC

a. HA| O|E1t & 0|ES YUTTILICHME AL

=]

H =
b. Type * Oi CHsH * String * 2 M
C. Set Default Value(7| 22t A&) X Override(FAl) * £ S=IgLILCE.

d. Bel Bl NS QURstn * A7} B 2BLICE




Add Workflow Input
Value Restrictions

Required ©

Collection/Multiple

Type

String

Secure

Object Selector

= set Default Value

L)
% Allow User Override
Default Values *

Workspace Description

workspace to create CVO and configure SnapMirror

21. Map * 2 Z=/gLICt

22. Execution Mode * ZE0|A * Map *
23, ®E 7+ 2

k=)
=

5 * AlS * = =
gt 2 MEfsln * Al DEXE 2
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Type of Mapping

Input
Static Value

@ Provide custom values as the input

Execution Mode

ExecutionMode

remote

25. Apply Method * HEO||A * Map * & S2/&LICt.
%

26. = 3t * 2 Mol * HHE Mg

[ S |

Z2I3tLICE Manual Apply * £ 228t Ct,

Type of Mapping

Imput

Static Value

@ Provide custom values as the input

Apply Method

Manual Apply

27. Map * 2 2=/gLICt
28. AFEX} QE{H[O|A * HEOM * W * S SEIFL|CL

29. FH b+ 2 MESt * AF8X QIE{m0| A * £ SRIFLCE 24 Ul & 2L
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Type of Mapping

Input

Static Value

® Provide custom values as the input.

User Interface

Console Ul

= =
31. 2 oM * Map * 2 22I5t0 YIEZE MEHplL|CH
32. X gt g WHstn * A 2= MEi + 2 S2[eL|CH KT Mo A3 E= * & S=IFLICL

Type of Mapping

Input
Static Value v ©

© Provide custom values as the input.

Choose your workflow

Version control workflow

Search

Version control workflow

CLI-driven workflow

API-driven workflow

33. C}2 GitHub 2| ZX|E2| M2 HE2E HMI LIt
a. 2|EX|E2| 0|F * ol M Mdof| XtMIs| HFE 2| EX|EE| O|S S LHJLICH "etE o 74 24 2™
b. M Moj| XbMS| MHE CHE OAuth EZ IDE M3 gLCt etd 2 7 @4 dFm

c. X5 E2|7 M * SMS MetstL|ct,

= =2 ="
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Disaster Recovery Workflow > Edit > Add Terraform Workspace > Choose your workflow

Type of Mapping
Input
Static Value

© Provide custom values as the input.

Choose your workflow

Choose your workflow *

Version control workflow

Choose repository and configure settings

Repository Mame *

NetApp-Automation/FlexPod-hybrid-cloud-for-GCP-wit ©

Oauth Token ID *

Terraform Working Directory

Automatic Run Triggering

Automatic Run Triggering Options

Always Trigger Runs

34. Map *

=]
= =
35 Mz r2

S}
=
=

2Lt

=

J2{™ Terraform Cloud for Business A|I&H0|A &Y LS OtE = 20| 2tz ElL|C.

1. Designer * 1O Z 0| F5t11 * Tools * MM A * WorkflowS 22! gLLCt.

2. * Design * 9| * Tools * MM0||A * Terraform > Add Terraform Variables * (Terraform H4= £7})

AIE2LE BolH SBLICE
o

3. Connectorg AH25I0 * Terraform Workspace £7t * 9 * Terraform Ha £71* 2 A4S AZABLICH HE * S
=23t |C}
="14d .
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u
o
-
0

t. Workflow Properties * SN A| * General * 2 S2letL|Ct TR0 ct2t

4. Terraform < 27} *
d &LCt.

=
=
o] Zie] 0| ST MY HHY

Il
1
$0

A el o¢ found 0 EReCUlE
Add Terraform Variable
Genersl

Add Terraform Variable

. Create volume in FlesPod
+ Execuion

pate . '-fi_é.llww Experi Policy to ¥ = 1 {defaulty
& o
* CoraTasks Add Termalorm Variable

= Hyperflex -
e to Termaform Workspace

Map voburne 10 datastore

= Networking m
2

* Starage
Task Dotails

* Targel Managemarnt -
2 =] Add Tett sloem Work space Add variable to Terralorm Workspoce
* Temaform Cloud conc o
@@ cnovic Roiiback
=1 Add Teraform Sensitive Varable
i Add Terradorm Variable
m (o 1+ "

zenfinm and Apply Terralorm Run
L] ' Get Terraform Current State Version
[ Get Tarmatorm fun 10
] Get Termiorm Run State

£l Get Teraform Siate Version Conlents

Loat saved 31 minutes ago

3. Workflow Properties * @0 A] * Inputs * £ Z2/&fL|C},
6. Terraform Cloud Target * Z=0{|A * Map *

o =3
= =
7. 83X gk 2 Meistn * 22t ER2I MEf x 2 ZEIBtL|Ct off MY El 2 37}t Terraform Cloud for Business
C

i3t Cisco Intersight MH|AE A BL|CH™,

— 1

_I HA
HA™E MEHBILICt "HaashCorp TerraformO|

Terraform Cloud Torget

Select Terraform Cloud Target

May

Targel Type

TermiomCloud

8. Map * 2 2&lgfL|Ct.
9. Terraform =% 0| * L O|A * ¥ * S 2218t C}.

10. M™ Zf* S MEdst * XX Terraform A& * & Z2I8tLICt. Terraform Cloud for Business A& 0| &8l A=
Terraform Z£%|2| 0|2 MEHSIL|CE
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»  Workspace i

4 I —
wifign:

V

Tosk Output

Tk M

Add Terrsform Woskspace

Map * = 2
. Terraform Wi
T o -

314 0|5 *

Type of Mapping

Input
Direct Mapping
d inpul, variable or any of the prévious 1ask

Map to

Workflow Input

Input Name *

Cluster

Datlacenter

Datastore

Storage Vendor Volume Option
Storage Vendor Volume Options
Type of Datastore

Volume Capacity

Map Task Input

CUTPLURE To N




Add Workflow Input

Display Name * Reference Name *

Terraform Variable © TerraformAddVariable

Pescription

Terraform Variable to be added

Value Resfrictions
= Required ©
Collection/Multiple ©

Type
String

& Object Selector

20. Qi34 X7} Db A M CIS EHA|E ot
a. HA| 0|23} & 0|22 U{BIL|CHAE AFSH.

b. Type * Of| CHaH * String * 2 ME4BHOF




C. Set Default Value(7| 22t 2&) & Override(FAl) * £ S2IgL T}
d #Ha9Y 2 228 O3 * H|2IZ
21. Terraform #H4= 71 * MMOj|M CtS HEE ®SELIC
> * 7. * 'name_of_on-premise-ONTAP IL|C}
o * gk * 2-I|0|A ONTAPS| 0|2 M3 EL|Ct.
o * M3 * 2.I2|0|A ONTAPS| O|EQLICE

22. W2 £IKSIE{H ¢+ * 2 S2BLICE

4 Set Default value ©

¥ Allow User Override

Default Values *

Terraform Variable

Key ®

name_of_on-prem-ontap

Value

Provide the name of On-premise ONTAP added in section Deploying ©

Description

Name of the On-premise ONTAP

23. Ot Bt 20| 2= Terraform H5 FIILICE 7|22 M3Y == ASLICH
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Terraform <= O| S L|C}

0|5 of on-premise-ONTAP
AL - ONTAP_cluster_IP

AtLH - ONTAP_USER_NAME
Zone(¥4)

MEUY id

VPC_IDYILICt
capacity_package_name®L|C}

source_volume

source_storage_vm_name@IL|Ct
destination_volume
=X €d _

28 9 0|E_2(8)_create on_cvo £

cvo_cluster?| O|SIL|Ct

GCP_SERVICE_ACCOUNTIL|Ct

24. X|& * E Zzlst C}

=

glo

*HE 2 =YL

M

0%

=
2o3|0]A ONTAP(FlexPod)2| 0|2
AEE|X| S AH 22| QA H0|AL P FAYLICE

AE2|X] S AE{Qf ZE|Xt AFEX} O|F/LIC

I SE S dMY GCP XY

It etAS MME GeP M EUl IDRIL|CE
I SH S MY VPC IDYLICE

At2e 2to| A REULICE

a4 2L o|EQLICE

AA SVME| O|EQLICE

Cloud Volumes ONTAPS| £& O|EQIL|C}

7|22 1AIZH L Tt

22tec B89l 012Ut

I 2tAS MMHE workspace_idIL|CH
I StAS MME PROJECT_IDYLICE

Cloud Volumes ONTAP Ztd stA 9| O| S lL|C}

Cloud Volumes ONTAP %%} 2t 9
GCP_SERVICE_ACCOUNTLICt
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Add Terraform Variable

General Inputs Outputis Variables

Search

(
-

Terraform Cloud Target* ©

& Custom Value

Workspace ID* ©

L. Task Output Workspaceld | Add Terraform Work.. &

Termmaform Variable ©

L  Workfilow Input Terraform Variables @

Last saved an hour ago




A 7: &Y S0l SQ0 HEE FIHELICH

1.

- CIXto[ * HO 2 0|F3t * 7t * MMM * YIEZ * & S=IBILIC]

. * Design * @2l * Tools * MM A * Terraform > Add Terraform Variables * (Terraform #H= Z7})

HIASZRE BN SELICL

ConnectorS AF235t0] 2719| * Terraform Workspace * =71 &8 HZSL|CH H& * 8 218 C}.

%'3*% LtEtL= Z07F LHEFELICE CFS THAI0 M &Y 0|8 HEYRER

Terraform #H 4 2271 * & S2/8L|Ct. Workflow Properties * =0 A * General * #12 2=/gfLICt. 0|2 *
Terraform Sensitive Variables * 2 tHZASIL|C}.

A lealid rrof found. Resolve ermors fo execule

Add Terraform sensitive Variable

LTRIN vOmume W Fiesred

Add Porege Exporl Polcy ta ¥
® Tarpel Managrmant " . i i = Termaform Cloud Target *

L G Tt

Yl New Target
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Add Terradorm Workapece
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Add Workflow Input

Display Name * Reference Namse *

terraform sensitive variable ©  terraformsensitivevariable

Description

Add Variables

Value Restrictions
B Required ©
Collection/Muitiple

Type
Terraform Add Variables Option ~

B set Default Value ©
Allow User Override ©

Default Values *

terraform sensitive variable

Variable Type
Sensitive Variables

21. Terraform H 71 * MMM CHS HEE M 2EL|CE

° 7|. * 'cloudmanager_refresh_token'.
° * 7}X|. * NetApp Cloud Manager API Zt10]| Cliist AH|0|E EES = etL|ct,

s M E3 ME DE.




®

Add Workflow Input

Set Default Value ©
Allow User Override

Default Values *

termaform sensitive variable

Variable Type *
Sensitive Variables
Add Sensitive Terraform Variables

Ky *
cloudmanager_refresh_token

Description

cloudmanager refresh token

22. ot2ff Et 20| Terraformdi| 212+

£ M2 OELICH CHSollM 2]




Terraform 2123t H O|SQIL|CT =l

F4IE_ID Cloud Manager Connector2| 22t0|HE IDLICE.
oflM ek 2~ AFLICH

CVO_ADMIN_PASSWORDE /& stL|C} Cloud Volumes ONTAP2| admin &S @IL|C}

AL - ONTAP_USER_PASSWORD AEE|X| 2HAE2| admin FZ L

23. Map * € Z=IgL|Ct J2{H Q% Terraform 2 H4-E 2 Z7H0]| 716H= 20| 2 gL|Ct 23 O3
TN E = A0 A M Terraform A= S A|ZFetL|Ct,
HKL 8: M Terraform #H/Z 2 A|ZHetL|Ct
1. CIXto|d * HO =2 0| S5t * =4 * MMoj| M * 2 * & Z=/etL|Ct
2. * Design * 9| * Tools * MM0f| A * Terraform Cloud > Start New Terraform Plan * 22 Z0{ M E&LICH

3. ConnectorE AH25t0d EfA 3 * Terraform Sensitive Variables * &7t % * A Terraform Plan X A|%}* 2
HEYLICH M& * = SEIELC.

=14

o

4. Start New Terraform Plan * & S2IgfL|CH 2t £4 * oM * Lt * S S2IBLICH 2o w2t of 2 Q|

O|S1t HES HEY & ASLILH.

A invaiid error found. Resolve errors 1o execute.

Start New Terraform Plan

-]
™

. Crete volume ¥ lexiod
. Add Blornge Expert Policy o V...
(2] Add Temaform Workspace -

[E confirm and Apply Terafom Run f = f“_’l"":""‘“ Outastors = v 1 (defaul)

[E] Get Temaform Cument State Version . r T e Start New Tenraform Plan
= Add Teralomm Won space

"] et Tesraform Run ID . q

Starts a new plan or destroys a plan in the given Terraform

] Get Tematonm Run State | A0 Temakom Yariebie
4 Temmaform State Version Contents . Task Detaits

[F] Get Tematorm Workspace Details Starts & new plen or destroys a plan in the given Terraform

- Workspace
Aded Temmatorm peraitrn Varable
aat Access To Terraform State e

*| Remove Terraform Remote State
Consismers

7| Remove Terraform Workspace

1+l Update Terraform Sensitive Variable
L] Update Temaform Variable
Virtualization

(£l Add Host to Distributed Virlual

Last saved 6 minutes ago

89




7. X gt * 2 MEfsta * 22t EtZ MEd * 2 Z2IBHL|CE "Configuring Cisco Intersight Service for
HashiCorp Terraform" MlM0f| 37}l Terraform Cloud for Business A& & ME{BILICE.

8. Map * 2 S=IgLICt
9. Workspace ID * 2EEO|A * Map * & E=I&L|Ct
10. = ofg + 2
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=
=]
=

1. = 0|5 +

Map Task Input

g th

Type af Mapping

Direct Mapping

©  Map the workfl input. vorlable or any of the pf

Task Cutput

Add Terraform Workspace

Add Termform senaitive Varisble
Add Termaform Variable

Aukd Tesrradonm Workspeos

Map volume to dotostone

Add Stomge Export Policy to Volume

Creale volume in FlaxPod

C. Set Default Value(7| =2} “753*) | Override(RAl) * & S&!gL|Ct
=
=

=
d. A=l A|Z}O|F * off et 7| 2gtS st * It
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Add Workflow Input

= Required
Collection/Multiple
Ty e

String

Min

0

Secure

& Object Selector

= Set Default Value
= Allow User Override

Default values *

terraform plan for replication between onprem volume and C‘UG{

17. Map * 2 2&/gtL|Ct

=
19. ®x gh» 2 MEHSt ~ A= = + 2 ST A A2l * 2 SIS

91



Map Task Inpui

wtom values mi B mpad

rraform Cloud for Business |20l Terraform S48 F7tst= Z2Hi0| pbZ EILICH O3 CHS & x S¢t

At 9: S7I3HE 2Tt BH XY

=2 T

Terraform H&0|= RunID7 2R3 Hﬁ, 0| IDE Terraform 7|2 ZtHo| AHZ MME!IL|Ct Terraform Plan2t
Terraform Apply 2/ ALO|0f] & X S¢F CH7|5HH Efo|Y FX|7H &X| = LICE.

1. C|X}o|L] * EHO 2 O|58t * T * MMOf|A * &t * 2 S2IstL

=

Ct.

2. Design * G=2| * Tools * MM A * Core Tasks > Sleep Task * £ B0{ £&LI|Ct.
P |
=

3. HHEIE A85I0] 22 HASLIC* A Terraform A=l A|Zf* 5L
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A  Invalid 1 error found. Resolve erors 1o execute,

Sleep Task

tan

General Outputs Variables

M
. Creale vokime n FlerPo
. = Name *

.mwn-lm;ﬂmwhv : Sleep Task
"

o Version 1 (default)
m M walume 1o dalasiony

" Task Type Sleep Task
=] ‘“‘“ ""'“":"" Wadkaposs User Descriplion
Pausas the current workflow for the specified duration.

"

= AS Temsdorm V;W‘
. a Task Details

g A% Tenstomn —— Pauses the current workflow lor the specified duration.
.

s s

L

. Tlwep Tevk

e
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XXt 10: Terraform
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1. CixfolH * Q2 o| S8t * =7t * Mol M * Zed * S S=IgfLICt

2. * Design * F<2| * Tools * MM0j| A * Terraform Cloud > Confirm and Apply Terraform Run
EgHCh

3.

ermrnl Designer Mapping
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= Terraform &
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. Crmats vehma 1 f et

® Storage
* Target Management
* Terraform Cloud
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=] Add Terraform Variable

Get Terrnform Current State Version
[ et Teratorm Run 10
=] Get Terraform Run State
:] Get Temaform State Version Contents

2] et Teeraloom Workspace Detalls

[*! Remove Termform Remote State
Cansumrs

[E] Remove Terraform Workspace

(] Start New Termaform Plan
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Confirm and Apply Terraform Run

General

Confirm and Apply Terraform Run
1 (detaui)

Confiem and Apply Terralom Run

Executing temaform apply run

Task Detoily

Executing termtonm apply nn
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Terraform &X| AEBME XS = USLICH"H7|"

GitHub £ CHA| SH|EfL|C
T2 MAC R HEf tHAl= GitHubE 22| ${2AH|0|M2| Af 8l Z20]| EX|St= AILICH GitHub 2| ZX|ER|E
SESIHH L3 tHAE AR A|2.
1. 22| I IAH|O| Mol ZEREQ| A EHE THELICL 0] E0 2toi| Yroot/SnapMirror-cvo'2h= M EHE BHEX
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QIE|HO|AE S0 CIHMER S Y5 dHst M 2E 2 HERLICE

3. Ct2 S A83SHY GitHub ZAME SR|SfLICE

Git clone https://github.com/NetApp-Automation/FlexPod-hybrid-cloud-for-
GCP-with-Intersight-and-CVO

1. C|AE{2|Z 'napmirror-cvo’2t= M ZC 2 HZASL|CE

° Terraform &3 *

Init == Plan Apply == Destroy

o
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EO| AS-IN HEliet H|Wdt &8 A=l 8 8 EAIFLICH O[FAH sie
| TE).

HESLICH O A SHH B (47| S 47() 7t HEE = AFLICE
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* * destroy. * O] £ Terraform 2tZ0]| 2[3ff 2t2|=|= ZE 2| AAQLICE

ﬂJ|0

KtMISt 82 & FZSHAIR "0of7]".

97


https://learn.hashicorp.com/tutorials/terraform/install-cli
https://learn.hashicorp.com/tutorials/terraform/install-cli
https://learn.hashicorp.com/tutorials/terraform/install-cli
https://www.terraform.io/cli/commands
https://www.terraform.io/cli/commands
https://www.terraform.io/cli/commands

B>

"L_-|'%: SEM 7|:-|I

ol

2
(|

I3
Hn
[z
0l

"O|H: ZAEE2{0| M Terraform 24"

O MMOf|A= ME HIO|H EX| YIZEZRE AMESIH &FEMHS OHA| AESHD, H JHX| HEHE
E8l FlexPodOl| A A E|= NetApp ONTAP QIAEIAO|N G oogle CloudOi| A *'60" El=
NetApp Cloud Volumes ONTAPZ H[O|E SX|7t +AH=U=X| 2telgtL|Ct,

k

0| Z2M0||M Cisco Intersight YT EZEZQ QA AEZ0|EE AIRFOMH 0| QAAEZ|0|E|= YOZE CHAIY &2
Atzflof] AHSE A L|CE

E79|, o] EFM0f| A2 E[= HIBHEl Cisco Intersight 2 EE E 2 Cisco Intersightdl] ZHEl HA| I3 EE ZeS
LIEFLHX| QSLICH EF Q7 AFgof| w2t AAEXt K™ I EERE M5t Cisco Intersightdil Al EE|AHSIES &
2 QIALIC}

T M- .

AZECQI DR AlLIZ| 201 Cist R4 HAE $38t2{H MA FlexPodol| 3 ONTAP2| &0 M SnapMirrorS
A5 Cloud Volumes ONTAPZE H|O|E{E O|S&L|Ct O3 CHZ Google 22HRE AFE QAUAEHA|A H|O|E 0|

HMAot = OO 2EY HALE AT = ASLIC

O £R M9 43 7|ES &ldt= o AH8E|= tHl= TSt Z2&LICt

1. FlexPod2| ONTAP 2&0] A= HME CI0|E ME0 SHA256 X3S H-dgfLICt
FlexPod0l| -] ONTAP2} Cloud Volumes ONTAP 70| 28 SnapMirror 2tA4|S AX$HL|CL.
MZ H|0|H MEE FlexPod0llA| Cloud Volumes ONTAPZ SX|gfL|Ct.
SnapMirror 2t {X|5t11 Cloud Volumes ONTAPS| 258 2F EECZ SAHSIAIL.
Cloud Volumes ONTAP =&t Cl|0|E{ M[EE Google Cloud2| ZFE QIARHA
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. New Siorage Expornt Policy

L

. Add Storage Export Policy 1o V..
= f.__'.
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Exeecaite Warkdiow: Configufech premPlampodstanage

Execute Worktiow

Configure on-prem FlexPod stomge

MNexpod-5

Storage Yendor Virtual Machine Ogtions:

Platioem Type
Pt Flashubrray Hitachi Virtual Sterage Platform (6 NetApp Active I Unifisd Manager

HetApp Virtual Machine Opons

Manage Adminisirain: Acoount: vaadmin

10.61.183.0

o

3. A|AH Z2|XI0M AHZ WS SVME =helgtL|ct.

r

— “ ONTAP System Manager Search actions, objects, and pages Q

Storage VMs

DASHBOARD

INSIGHTS -+ Add ! More

STORAGE " Name
rg{"}(l_}()f [-svm All Storage VMs

iew
by flexpod-svm

Volumes : :
o . Overview Settings Snay

hybrid-cloud-svm

LUNs

Consistency Groups hybrid_cloud 2 _svm

Security

NVMe Namespaces infra_svm E}

Shares s Certificates 2
Qtrees

terraform-demao-svm
Quotas

Storage VMs

4. ECIE2 sl B YA EZLRE MM gl MEtisto] 2 2|0|A FlexPodd| 252 MMt FlexPod2t Cloud
Volumes ONTAPOIA O] 2& ZH0i| SnapMirror ZA|1E M EHL|C.
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= " ONTAP System Manager Search actions, objects, and pages Q

Volumes

DASHBOARD
INSIGHTS + Add ! More

STORAGE Name Storage VM Status Capacity
Ovenview & @ hybrid-cloud-svr  (All) i

Volumes iiciots
v  application_copy vbrid-cloud-svm @ Online T Ty " 20GiB
LUNs

Consistency Groups v audit_log vo hybrid-cloud-svm 9 Online 027 MIS use Ty 200 GiB
NVMe Namespaces -

b hybrid_cloud_svm_root ybrid-cloud-svm OOrllin!: T8 MIE — 1GiB

used 271 MIB availabile

Shares

Qtrees v test hybrid-cloud-svm & Online 1GiB

648 KIB used 872 MIB availabie

Quotas

act Voll bohid el Y lire 10 GiB
Storage VMs . est_Voll Ll o S @ online 10.6 MiB used 5,39 GiB available

==
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M NetApp Cloud Manager

Account
hirid_cloud

Workspace
FlexPod

Connector

Iybeideloud-co.

@ Replication

-
. Velume Relationship
o
1 Velume Relationship
g Health Status  * Source Volume

PN 977.46 wis

Replicated Capacity

Target Volume

0

Currently Transferring

1

Healthy

0

Failed

Qc

Mirmor State

- Tast_Vol dr_dest_volume on ug 24, 20:
®© .52;!0-91]316 gepevodems e M sreonds ille snapmimored ::achi u’:;

i

Hlo|E M&0| 225 H Test_vol1 252 SAESH=E SVME SX|6H0] AA Z0|A THE Al=Z2i|0] MEfL|Ct.

SVMO| £X|=l Z0fl= Cloud Managerd| Al Test_vol1 E&0| EA|E|X|

P ONTAP System Manager

Storage VMs
DASHBOARD B
INSIGHTS
STORAGE Nam State Subtyps
Overview
e et - ruRning datault
Volumes edit
wopged defasit
LUNs
running default
running detmdt
renning default
Lagin Banner Message
running default

Tiers

NETWORK

OFA
=]

Configured Protocols

NFS, I5CS1

NFS, i5CSI
NFS, 15051, FC, 53
Mt

iSCs

L|C}.

L]
Q, Seacch & Download @ Show | Hide
IPspace Protaction
9
Dottt L]
t L]
befiul ®
Detou L J
Dedn L ]

=M 2AE

i NetApp Cloud Manager

22 S Cloud Volumes ONTAP LA EEE 2

of

Acoount

bt

o

ybridcioud-co.

@ Replication

Py 977.46 us

Replicated Capacity

Total Transfer Time

34 seconds

A
= Volume Relationship
(] 1 Volume Relationship
(5] Target Volume
e 1_Voi1 dir_dhe-st_wolume_on_gop
0-g1316 gepovodeEmo

0

Currently Transferring

Status Mirror State

snapmimored

Atarmation

mj

[

-
Reverse Resync
Edit Schedule

Edit Max Transier Rate

w7

Update

Delete

Aug 24, 2022, 33029 P
28915 M
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1 Velume Relationship Q C"

Total Transfer Time

Test_Voli dr_dest_volume_on_gg Aug 24, 2022, 33029 PM
= i 34 seconds idle broken-off ol eaeni
a220-g1316 gopovodemo 989.15 MiB

10. 252 HESID LHEL7| Mol HZSt0] Z2t0[HE HMAS edstetL|ct.

O Edit volume dr_dest_volume_on_gcp

Protocol: NFS Protection

Snapshot Policy:

Access control:
none -
No access to the volume

(® Custom export policy [

172.30.116.0/22

Advanced options bl

1. 2E0l| et Al AL 7hset ORE HHEES 7IM UL

o o

n NetApp Cloud Manager s ¥ ; F""""‘I"”_
i whirdeloud co
® @ ngCVOdEITIO switch to Advanced View @ | [EEl &) 60P Managed Encryption
A Volumes Replications :_‘;__. O O G) A E
L
o
B Detete test_cvo_volume WONLINE
© INFO CAPACITY
° Tyt PO-BALANCED W 328 KB
None 1G8 Digk

Create a Snapshot copy e
&
o
=71
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“O Mount Volume dr_dest_volume_on_gcp

Go to your Linux machine and enter this mount command

mount 172.30.116.153:/dr _dest volume on gcp <dest. E_D Copy

12. Z4EEI AARHAN 252 OIREStD HIO|E{ 7t CHA 2&0f| Y =X| &QIst CFS 'ample_dataset 2GB' I+ Q|
SHA256 M3 M2 MMetL|Ct.

drwxr—-xr—-x 21 root root 4096 Aug 24 10:20 ../
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ruchikal netapp com@demo-nfs:/s irror d > I
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* HAEZE 7IHRI|E fIeh JSON It

"https://github.com/ucs-compute-solutions/FlexPod_DR_Workflows"

Cisco IntersightS & ZsHMAIR
* Cisco Intersight =22 MIE]

"https://intersight.com/help/saas/home"

Cisco Intersight Cloud Orchestrator &H A{:

"https://intersight.com/help/saas/features/orchestration/configure#intersight_cloud_orchestrator"

HiashCorp Terraform &A1& Cisco Intersight A{H|A
"https://intersight.com/help/saas/features/terraform_cloud/admin”
* Cisco Intersight HIO|E{A|E

"https://lwww.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/intersight-
ds.html"

* Cisco Intersight Cloud Orchestrator Cl|O|E{ A|E

"https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/nb-06-intersight-
cloud-orch-aag-cte-en.html|"

* HiashCorp Terraform Data SheetE ¢[¢t Cisco Intersight A{H|A

"https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/nb-06-intersight-
terraf-ser-aag-cte-en.html"

FlexPod

* FlexPod 2 H|0|X]|

106


https://github.com/NetApp-Automation/FlexPod-hybrid-cloud-for-GCP-with-Intersight-and-CVO
https://github.com/ucs-compute-solutions/FlexPod_DR_Workflows
https://intersight.com/help/saas/home
https://intersight.com/help/saas/features/orchestration/configure
https://intersight.com/help/saas/features/terraform_cloud/admin
https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/intersight-ds.html
https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/intersight-ds.html
https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/nb-06-intersight-cloud-orch-aag-cte-en.html
https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/nb-06-intersight-cloud-orch-aag-cte-en.html
https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/nb-06-intersight-terraf-ser-aag-cte-en.html
https://www.cisco.com/c/en/us/products/collateral/cloud-systems-management/intersight/nb-06-intersight-terraf-ser-aag-cte-en.html

"https://www.flexpod.com"
* FlexPod& Cisco Validated Design 3! #+% 7}0|=

"UCS 2| ZE, VMware vSphere 7.0 U2 2 NetApp ONTAP 9.90{|A] Cisco UCS 4.2(1)7} x| &|= FlexPod
CllofE{ MiE] HA| 7to|E"

* Cisco UCS X-Series ¥ FlexPod H|O|E{ MIE

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_xseries_esxi7u2_desig
n.html"

"http://support.netapp.com/matrix/"
* Cisco UCS SIES0] 8l AT EQIN M5 28M &
"http://www.cisco.com/web/techdoc/ucs/interoperability/matrix/matrix.html"

* VMware 22tA 710|E

Ml

S L]

"http://www.vmware.com/resources/compatibility/search.php"

NetApp Cloud Volumes ONTAP &% 2A

* NetApp 22tRE 22|X}
"https://docs.netapp.com/us-en/occm/concept_overview.html"

* Cloud Volumes ONTAP
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-gcp.html

* Cloud Volumes ONTAP TCO #|At7|
https://cloud.netapp.com/google-cloud-calculator

 Cloud Volumes ONTAP Sizer
"https://cloud.netapp.com/cvo-sizer"

c SR HItE
https://cloud.netapp.com/assessments

* NetApp Sl0[EHE|E S22
https://cloud.netapp.com/hybrid-cloud

* Cloud Manager APl A3 A
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=H 8iZ
"https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Cloud_Volumes_ONTAP_(CVO)"
Terraform(Terraform
* Terraform 22IRE
"https://www.terraform.io/cloud"
* Terraform &M
"https://www.terraform.io/docs/"
* NetApp Cloud Manager 2| X|AE 2|

"https://registry.terraform.io/providers/NetApp/netapp-cloudmanager/lates"

GCP
* GCP& ONTAP 17t84
"https://cloud.netapp.com/blog/gcp-cvo-blg-what-makes-cloud-volumes-ontap-high-availability-for-gcp-tick"
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TEEL|CH OfAR L EQ ZAXT L E= NIFEME o Ml 712 718d o Z2X
A&LLCt.

Instances (6) into
Q seo

| o | X | | Clear filters
Name - Instance ID Instance state v Instance type v Availability Zone v Private P a... v Key name
ocpaws-vS8kn-master-0 i-0d2dB1ca91a54276d Running @®&& m5.xlarge us-east-1b 172.30.165.160 =
ocpaws-y58kn-master-1 i-0b161945421d2a23¢ @ Rumning @@ m5.xlarge us-east-1c 172.30.166.162 -
ocpaws-vS8kn-master-2 i-0146a66521060ea59 @ Running @& mb.xdarge us-east-1a 172.30.164.209 -
ocpaws-v5Bkn-worker-us-east-1a-zj80dj i-05e6efa18d136c842 ® Rumning  @Q m3.large us-east-1a 172.30.164.128 -
ocpaws-y58kn-worker-us-gast-1b-Tnmbe i-0B79a088b50d2d966 ® Running @& m5.large us-east-1b 172.30.165.93 -
ocpaws-ySBkn-worker-us-east-1¢-96j6n H0c24i3c2d 70118 2¢ Running &8 m5.large us-east-1c 172.30.166.51 -
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[ec2-user@ip-172-30-164-92 ~]$ oc get nodes

NAME STATUS ROLES AGE VERSION
ip-172-30-164-128.ec2.internal Ready worker 29m v1.22.8+f34b40c
ip-172-30-164-209.ec2.internal Ready master 36m v1.22.8+£34b40c
ip-172-30-165-160.ec2.internal Ready master 33m v1.22.8+£34b40c
ip-172-30-165-93.ec2.internal Ready worker 30m v1.22.8+f34b40c
ip-172-30-166-162.ec2.internal Ready master 36m v1.22.8+£34b40c
ip-172-30-166-51.ec2.internal Ready worker 28m v1.22.8+£34b40c

OpenShifte 2 HYZLEL|CE "Z2[0[5] 22{AE" AWS 7|8t 7|ZE VPCO|. At OpenShift Container Platform
SHAHE R AEEQIEES L E6HX| ol LHR U EQ I 0| M HNAL £ T AEHIo = 2 5 Si&LICH
NetApp Cloud Managers At23t0] thY .- = NetApp Cloud Volumes ONTAPE &5t Astra TridentOf|
AEZ|X| HAEE HSELICE

= -

AWSOI| OpenShiftE &X|5t= 20l Chet XtMIS LHE2 & EXSHY AL "Openshift A"

"CHS2 NetApp Cloud Volumes ONTAP2| Xtz QIL|C}."

NetApp Cloud Volumes ONTAPS A ZE5HAA|Q

"0|™: AWS2| Red Hat OpenShift"

NetApp Cloud Volumes ONTAP QIAE A= AWSO]| 55| Astra Trident0]] Bl =
AEZ|X| &S ELICt Cloud Volumes ONTAP Xt 2tA S F716t7| Mof| H4UE S
T=sHoF gLt HUE 7t gl AEHOA R #HI Cloud Volumes ONTAP & 2tE 2
MMste{ 10 5tH Cloud Manager®ll Al HIA|X|7F EAEIL|ICE. AWSO| ConnectorE F&5t2{H
E XRSHIA R "HHEEZE Z L[]

AWSO|| Cloud Volumes ONTAPE T &512H & XRSHYA|R "AWS 2HE 2 ¢

rot

2 Al

=1 .

Cloud Volumes ONTAPE %%t 2 Astra TridentE A X|St2 OpenShift Container Platform S2{ AE{ 0| A
AEZ|X| A= 5l ARHAF SEAS L4 & JASLICL

"C}2: OpenShift Container Platform0i| Astra Control CenterS A X|&tL|C}."

OpenShift Container Platform0]| Astra Control Center 2 X|

"0|H: NetApp Cloud Volumes ONTAP."

FlexPodOi|A| A =|= OpenShift 22{AE{LI Cloud Volumes ONTAP AEZ|X| Al =T}
A}= AWSO]| Astra Control CenterE AX|eh &= JASLICE O] EF M0 A Astra Control
Center= OpenShift H|0] H|E S A0 1=&lL|CE.

Astra Control Center= 8B E EE T2MAE AMESHH X £ JSLICH"0{7|" EE= Red Hat OpenShift

OperatorHubE & ZsI&A|2. Astra Control Operator= Red Hat 2¢! 2EXIRIL|Ct. 0] EFM0| M= Red Hat
OperatorHubE AHE3t0{ Astra Control CenterE A X|gfL|Ct.

121


https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-private.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-private.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-private.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-private.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-private.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-vpc.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-vpc.html
https://docs.openshift.com/container-platform/4.8/installing/installing_aws/installing-aws-vpc.html
https://docs.netapp.com/us-en/cloud-manager-setup-admin/task-creating-connectors-aws.html
https://docs.netapp.com/us-en/cloud-manager-setup-admin/task-creating-connectors-aws.html
https://docs.netapp.com/us-en/cloud-manager-setup-admin/task-creating-connectors-aws.html
https://docs.netapp.com/us-en/cloud-manager-setup-admin/task-creating-connectors-aws.html
https://docs.netapp.com/us-en/cloud-manager-setup-admin/task-creating-connectors-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-aws.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_acc.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_acc.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_acc.html

2lolstH Al
* Astra Control Center= 02{ Kubernetes HiZZE X|&fL|Ct. Red Hat OpenShifte] 22 X|&|= HHO| Red
Hat OpenShift Container Platform 4.8 EE= 4.97 Z&HEIL|CE.

* Astra Control Center0f|= &t 5! %|F ALEXIQ| O Z2(H|0|M 2|AA @ AFE 2|0f CHZ 1t 22 2[AAT}
m QtL|C}
= [=] .

aM QA e AR

AER|X| HHAlE S2FIL|CH *| & 500GB7t M3 LIt

YR E = A 3709 =Rt L=, ZH2f 4712] CPU 20, 12GB
RAM

FQDN(H3tE E0Ql 0|2) FAQIL|C Astra Control Center2| FQDN 2 ¢JL|Ct

OlAERt ER|HIE Astra Trident 21.04 0|4 AX| 5! 14

SAMHEZS e ZE #A N FQDNOZ &Qlgt P FAE MBSt E 4l ZIEEERE

URL EE= 2 E 224 A9} BHH| Astra Control CenterS
LESIEE pAeL|Ct

* Astra Control Center 2= O|0|X|E FEAIZ & = 7|
HZCsh= 0|0|X| B|IX|AER|S URLES M2l oF &L Ct,

@ LE O|0|X|E EHY HIASZRE 2¥st= S 7IMH, 20 w2t H| 0|7t Mg =1
HMAE LIt

* Astra Control CenterOlX|= AE2|X| 22iAE MMt 7|2 AEZ[X| E2A = HHHOF EL|Ct. Astra Control
Center= Astra TridentOl|A| X|SSt= CHS It 22 ONTAP E2I0|HE X[ gLt

3
> ONTAP - NAS
° ONTAP-NAS-FlexgroupL|C}
> ONTAP-SAN
° ONTAP-SAN - ZH|A

@ HHZEl OpenShift 22{AE 0| ONTAP HAlE =2 HX| W FHE Astra Trident7t A2 7|2 AEE[X]|
A Mo|x=[0o ATt 7pgefL|Ct.

= == -
Astra Control CenterS 61 &0H{0F BfL|Ct. O|2{at X2 S|t E ONTAP AAZE HMS £+H
HH S AMAMBtLICE,

export-policy rule modify -vserver <storage virtual machine name>
-policyname <policy name> -ruleindex 1 -superuser sys
export-policy rule modify -vserver <storage virtual machine name>
-policyname <policy name> -ruleindex 1 -anon 65534
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£ ™| OpenShift
() 1ol zystsf

BIAESHEH J4]

9 Ho

d oA S Helkl=s ARY 2AAR FIISHH™ Astra Trident =25 A A
LX| stolstL|C. Astra Trident2 AI2510] 25 AMHAFS StM3151 D

KRS AR "Astra Trident X £

fmjo %

* A"VolumeSnapClass" O Z2|7{|0| 0| 2| Z|= 2 E Kubernetes 22{AE{0f| A A E|0{OF LTt of7|0fl=
Astra Control Center?| MX|=l K8s 22{AHL ZotE £ JUESLICE Astra Control Center= &3 2l K8s
SHAEONAM O E2|AH|0|MS 2| 4+ AUSLICE.

fix
R

efLict

* * 2lO|MIA . * Astra Control CenterE AH2SH0 0 Z2|7|0| M2 2t2|52{™ Astra Control Center 2f0| Ml A 7}
o Q3| C}
= = .

* * Namespaces. * W2 AH[0| A= Astra Control Center0ilA| S TEIMOZ 2| £ Y= JHE 2
AEEIJLICE 7| & HIAATO[ANAN S8 T2 2|05 U AFEXL X B[0|E2 7|ECE 7148 24

HEf2lstn 2|4 40| 319 Fghe S8 ZEIHOR BaBTE MY 4 UBLICH

]

* * StorageClass. * StorageClass?} BA|Mo =z MEE S8 T2 IS AX[5t1 38 TEIME =X|5l{0f of=
AL 22 9| EFl E2{AE0f 2 X|H =l StorageClassZt QL0{0F TLICtH HA|HO 2 StorageClassS
St StorageClass?t 9= S2HAEHZE MMt S8 T2 IS 2 & SH[SHA| ZEfLICT.

* Kubernetes Z|AA * Astra ControlOf| Al ZX{SHX| 42 Kubernetes 2| AAE AF2St= O E2|AH|0[Mol= A

OHZ2|#|0|M Ci|0|Ef 22| 7|50| Qg £ UESLICE Astra Control2 L2 1 Z2 Kubernetes 2| AA S HME 4
olAL|C}
A H .

Kubernetes 2|AA

SAH I ClusterRoleBinding 2 HZESHIA|2 ConfigMaps S=I&LICtH
AKX} K| A 2|AA MOl CustomResource £ MEHB}L|C} R ESposl

DemonSet HorizontalPodAutoscaler XE
DeploymentConfig(HH X 71 HatingWebhook PersistentVolumeClaim
e TIIHAE of &t TIHAE AHEE
HIESQIZ &= ReplicaSetL|C} oAt

RoleBinding 2 2=/gLIC} FE H| 2

Webhook2 &HQIgtL|Ct

OpenShift OperatorHubE AE35t0{ Astra Control CenterS MX|&L|Ct

CS EXIo| M= Red Hat OperatorHubE AFE3H0] Astra Control CenterS A X|2tL|Ct. O] £FM0f| A Astra
Control Center= FlexPodOi|A A3 E|= H|[0] H|E OpenShift 22{AE{0f| A X[ELICT.

1. Ol A Astra Control Center 'H& ('Astra-control-center-[version].tar.gz')2 CH2 2 =8 L|Ct "NetApp Support
AO|E™,

2. Astra Control Center Q15 A % 7|8 zip LS Ol CHRZEELIC} "NetApp Support ALO|E™,

3. M=o TS stolstL|Ct,

o= JLd
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https://docs.netapp.com/us-en/trident/trident-use/vol-snapshots.html
https://docs.netapp.com/us-en/trident/trident-use/vol-snapshots.html
https://docs.netapp.com/us-en/trident/trident-use/vol-snapshots.html
https://docs.netapp.com/us-en/trident/trident-use/vol-snapshots.html
https://mysupport.netapp.com/site/products/all/details/astra-control-center/downloads-tab
https://mysupport.netapp.com/site/products/all/details/astra-control-center/downloads-tab
https://mysupport.netapp.com/site/products/all/details/astra-control-center/downloads-tab
https://mysupport.netapp.com/site/products/all/details/astra-control-center/downloads-tab
https://mysupport.netapp.com/site/products/all/details/astra-control-center/downloads-tab
https://mysupport.netapp.com/site/products/all/details/astra-control-center/downloads-tab

openssl dgst -sha256 -verify astra-control-center|[version] .pub
-signature <astra-control-center[version].sig astra-control-
center[version].tar.gz

4. Astra O|0|X|E F=ZEELICL.

tar -vxzf astra-control-center-[version].tar.gz
S. Astra C|HEZ|2 HATIL|CE,

cd astra-control-center-[version]
6. 0|0|X|E 2 BIXIAEZ|0l| FIefL|Ct.

For Docker:

docker login [your registry path]OR
For Podman:

podman login [your registry path]

7. MESH ASREES AIES0] 0|0[X|E ZE38t1, O|0|X[ofl Ef2E X|Het ChE =2 2 X|AE2|of 3T 0|0[X|E
FAIRLICE
e = -

Docker2| A<

export REGISTRY=[Docker registry path]
for astraImageFile in $(ls images/*.tar) ; do

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

astraImage=$ (docker load --input ${astralmageFile} | sed 's/Loaded
image: //"'")
astraImage=$ (echo S${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.
docker tag ${astralmage} S$S{REGISTRY}/${astralmage}
# Push to the local repo.
docker push ${REGISTRY}/S${astralmage}
done

Podman?| Z%:
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export REGISTRY=[Registry path]
for astralImageFile 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 ${astralmageFile} | sed 's/Loaded
image(s): //")
astraImage=$ (echo S${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

podman tag S${astralmage} ${REGISTRY}/S$S{astralmage}
# Push to the local repo.

podman push ${REGISTRY}/${astralmage}

done

8. t|0] M| OpenShift 22{AE 2 2&0| E3QIRLICE
NetApp-acc-operatorE LIZ5t2{H "Astra"E =L

1}

=™ 0|50l M Operators > OperatorHub S MEHSIL|CE.
Ct

— RedHat
— OpeonShift

Platfornm

o0 Administrator

Home OperatorHub

Orveryiew

Opearators . o

Operatoniub

Imtaled Operalors

Workicads

Networking

@ 'NetApp-acc-operator'= 215 =l Red Hat OpenShift Operator=, OperatorHub 7+&H 27 Of2Ho|
LIZE|0] A}ELICH

[
%
>t
i
il

I}

Q'I_»
r
_lTl_

9. 'NetApp-acc-operator'S AMEHS}

125



S O b Uipaoyrs

netapp-acc-operator x

22 4 3 prowded by NeLADD

Astra Contred i3 an applhcation-aware data management solulion that manages, protects and moves data-

rich Kubemetes workicads in both public clouds and on-préemuses

Astra Control enables data protection, disaster réecovery, and migration for your Kubemetes workloads,

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

cloning

How to deploy Astra Control

L3 gt
[ Reéfer to Installation Procedure to deploy Astra Control Center using the Operator
Auto F 1]
= Documentation
Certhad Refer to Astra Control Center Documentatron to complete the setup and start managing applicabons
NOTE: The version listed under Larest version on this page might not reflect the actual version of NetApp
Provider
Astra Control Center you are installing. The version in the file name of the Astra Control Center bundle that
MNetApp -
you download from the NetApp Support Site is the version of Astra Control Center that will be nstalled
MAHSE LM 2 AEHS =2 =Za|sh
10. MEst MS MES X| € S=LICL

I

Irstall yersr Operaton by

Update channel * &

#lpha
® siable

Installation mode *

Installed Namespace *

CperatorHul * Operator inctalanon

Install Operater

® Al namespaces on the cluster (default)
Operator will be available in all Namespaces

oone of the update channals to beep the

Operator up 1o date. The strategy determines either manual o sutomatc updates.

netapp-acc-operator
piovided by NetApg
Providéd AP
Astra Contral Center

AstraControlCaénter it the Schema for
the astracantralcentens AP

This made i net supported by this Operatsr

@D retapp-acc-operator { Dperator recommencded) -

Update approval *
Automatic
® Manual

) Mamespace creation

NAMEAEacE HEtAED-BOC-OpErator doss NEt &St and will be created

[i] Manul approval applies to all operators in a namespace

o

with manual appioval ol ope
.tun.-gy T aliow automatic approval, all operators instalied in the namespace must use sutormatic approval strategy

ra installed in namespace netapp-scc-operator to function as manual approval

1. X8 s0lotn 2
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@ netapp-acc-operator A
Z22.4.3 provided by NetApp

Manual approval required

Review the manual install plan for operators acc-operatorv22.4.3. Once approved, the
following resources will be created in order to satisfy the reguirements for the
components specified in the plan. Click the rescurce name to view the rescurce in detail.

View installed Operators in Mamespace netapp-acc-operator

12. 0] HHA0M 2I20|HEe S XMOE MX|=| D AHES =H|Jt EELICE View Operator(Z{ Xt H7]) &
=218l Astra Control Center A X|S A|ZHsiL|CT,

@ netapp-acc-operator Q
22.4.3 provided by NetApp

Installed operator - ready for use

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

13. Astra Control CenterS A X|5}7| Fof| A FEA|$E Docker Bl|X|AEZ|0|AM Astra O|0|X|E CIRZESH| I8t =
HIZS MABfLICt
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o8 Admimnistrator

@ netapp-acc-operator

Search
AP Expllorer Provided APls

Events

(= Astra Control Canter

Crperatons

OperatorHub
Irestnlled Operaton i
L
Workloads
Description

How to deploy Astra Control

ConfigMaps oler 1 Procedure to deploy Aztia ol Cente

14. Docker Z2}0|8l 2| Z0j| A Astra Control Center O|0|X|E Z2{H 'NetApp-acc-operator' LI AT 0] A0f A
ASE MMSIUAIR. O] H|Z 0|E2 LIS Astra Control Center YAML manifestOll A H&&L|C,
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Project netapp-acc-operator =

Create image pull secret

Image pull secrets let you authenticate against 3 private image registry,

Secret name *
astra-reglstry-cred

Unigue name of the new secret,
Authentication type
Image registry cradenuals -

Registry server address *

For sxample quay.io of dockerio

Username *

Email

abhinavd@netapp.com

© Add credentials

™ 0| =0l A Operators > Installed Operators £ ME{SIL K|S =l API M MOf| A Create instance £
=

=
=
Sagct
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RedHat
OpenShift

Container I

o8 Administrator

Home

Overview
Projects
Search

AP| Explorer

Events

Operators

OperatorHub

installed Operators

16. Create AstraControlCenter ¥4l2 2t2$tL|C. 0|2

5 Administrator

Operators

OperatorHub
Installed Operators

Workloads

MNetworking

Storage

Builds

Observe

Compute

User Management

Admintstration

Provided APIs

=% Astra Control Center

, Astra T4 8! Astra HX S J2dgtL|Ct.

Project netapp-acc-operator =

Create AstraControlCenter

Configure vi  '® Form view

YAML view

) Note: Some fields may not be represented in this form view. Please sefect "YAML view” for full control.

Name *

Labels

Auto Support * »

Astra Address *

Astra Address OF2H0]| Astra Control Center®| FQDN FAE QI2StL|Ct 0] A= Astra

Control Center & 2&0f| HN|ASH= Of| AFREILICH FQDNE HZA

JtsetIPHERAZ

2tQI=[0{Of 5tH DNSOi|Af Ft-ddlof hLfct.

17. 18 0|2, ol F2, B2IX 48 Yot 7|
— ¢ =
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SIXIAE2|0| M ZiE0[ O|0|X| ZIX|AEE| H2 3 2= E UHTILC

25 Administrator

Operators

OperatorHub

Installed Operators

Workloads

Networking

Storage

Builds

Compute

User Management

Administration

oject netapp-acc-operator -

Account Name *

Email *

Last Name

Volume Reclaim Policy

Ingress Type

Astra Kube Config Secret

Image Registry v

MName

Secret

FHOM= Metallb 2= BN 7L AFZELICE MatM =4 K2 AccTraefikJLICE 22{H

ol &
@ Astra Control Center traefik A|O|ES[0|7} I Z = W A Q| Kubernetes A|H|AZ HA|EIL|CE,

18. admin 0|2

Operators

OperatorHub

Instafled Oparators

Workloads
Pods

Deployments

DeploymentConfigs

o
o

ot 2|aA 2tEs Y5, ARR[X] A S MSHLICHL MY S SEgUCH

Image Ragistry »

First Name

1 e

Astra Resources Scaler
Default =

Storage Class

Crds »

Create s
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Astra Control Center QIAEIA Q| ME= H{IE Of|A| =H| = HZASHOF LI}

e Netanp- a0 -opetator

AstraControlCenters
o @
19. RE AAR 2H QAT HEXMOZ MX|E|0 AT 2E Pod7t A¥ SQIX| golgtL|Ct,
root@abhinav-ansible# oc get pods -n netapp-acc-operator
NAME READY STATUS
RESTARTS AGE
acc-helm-repo-77745b49b5-7zg2v 1/1 Running 0
10m
acc-operator-controller-manager-5c656c44c6-tgnmn 2/2 Running 0
13m
activity-589c6d59f4-x2sfs 1/1 Running 0
6m4 s
api-token-authentication-4g51j 1/1 Running 0
5m26s
api-token-authentication-pzptd 1/1 Running 0
5m27s
api-token-authentication-tbtgb 1/1 Running 0
5m27s
asup-669d£f8d49-gpsb4 1/1 Running 0
5m26s
authentication-5867c5f56f-dnpp?2 1/1 Running 0
3mb4s
bucketservice-85495bc475-5zcch 1/1 Running 0
5mb5s
cert-manager-67f486bbc6-txhh6 1/1 Running 0
9m5s
cert-manager-cainjector-75959db744-415p5 1/1 Running 0
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cert-manager-webhook-765556b869-gowdf 1/1 Running 0
9m6s

cloud-extension-5d595£f85f-txrfl 1/1 Running 0
5m27s
cloud-insights-service-674649567b-5s4wd 1/1 Running 0
5m49s
composite-compute-60b58d48c69-46vhc 1/1 Running 0
6mlls
composite-volume-6d447£d959-chnrt 1/1 Running 0
5m27s
credentials-66668f8ddd-8gc5b 1/1 Running 0
Tm20s
entitlement-fd6fc5c58-wxnmh 1/1 Running 0
6m20s
features-756bbb7c7c-rgcrm 1/1 Running 0
5m26s
fluent-bit-ds-278pg 1/1 Running 0
3m35s
fluent-bit-ds-5pgc6 1/1 Running 0
3m35s
fluent-bit-ds-817cqg 1/1 Running 0
3m35s
fluent-bit-ds-9gbft 1/1 Running 0
3m35s
fluent-bit-ds-nj475 1/1 Running 0
3m35s
fluent-bit-ds-x9pd8 1/1 Running 0
3m35s
graphgl-server-698de6fidbf-kftwc 1/1 Running 0
3m20s
identity-5d4£f4c87c9-wjz6bc 1/1 Running 0
6m27s
influxdb2-0 1/1 Running 0
9m33s
krakend-657d44bf54-8cb56 1/1 Running 0
3m21s
license-594bbdc-rghdg 1/1 Running 0
om28s
login-ui-6c65fbbbd4-jg8wz 1/1 Running 0
3ml7s
loki-0 1/1 Running 0
9m30s
metrics-facade-75575f69d7-hnlk6 1/1 Running 0
6ml0s
monitoring-operator-65dff79cfb-z78vk 2/2 Running 0
3md7s
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nats-0

10m

nats-1

9m43s

nats-2

9m23s
nautilus-7bb469£857-4hlc6

6m3s

nautilus-7bb469f857-vz94m
4md2s

openapi-8586dbdbcd-gwwviE

5m4dls
packages-6bdb949cfb-nrg81l
6m35s
polaris-consul-consul-server-0
9m22s
polaris-consul-consul-server-1
9m22s
polaris-consul-consul-server-2
9m22s

polaris-mongodb-0

9m22s

polaris—-mongodb-1

8m58s

polaris-mongodb-2

8m34s
polaris-ui-5df7687dbd-trcnf
3ml8s

polaris-vault-0

9ml8s

polaris-vault-1

9ml8s

polaris-vault-2

9ml18s
public-metrics-7b96476£64-)88bw
5m48s
storage-backend-metrics-5fd6d7cd9c-vcb4]
5m59s
storage-provider-bb85ff965-m7grqg
5m25s

telegraf-ds-4zqggz

3m36s

telegraf-ds-cp9x4

3m36s

telegraf-ds-h4n59

3m36s

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

2/2

2/2

2/2

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running

Running



telegraf-ds-jnp2qg 1/1 Running 0
3m36s

telegraf-ds-pdz5] 1/1 Running 0
3m36s

telegraf-ds-zngtp 1/1 Running 0
3m36s

telegraf-rs-rt647 1/1 Running 0
3m36s

telemetry-service-7dd9c74bfc-sfkzt 1/1 Running 0
6ml9s

tenancy-d878b7fb6-wf8x9 1/1 Running 0
6m37s

traefik-6548496576-5v2g6 1/1 Running 0
98s

traefik-6548496576-9g82pg 1/1 Running 0
3m8s

traefik-6548496576-psn4d9 1/1 Running 0
38s

traefik-6548496576-grkfd 1/1 Running 0
2m53s

traefik-6548496576-srs6r 1/1 Running 0
98s

trident-svc-679856c67-78kbt 1/1 Running 0
5m27s

vault-controller-747d664964-xmn6¢c 1/1 Running 0
Tm37s

@ 2 PODE A& ENO{OF fLICH A|AR ZES AXHSt=0 R & = 28 = AsLHC

. BE Pod7t A B0 2R OIS BES AWt 13| YSE AMBILICH YAML Z3 HH0|A
'tatus.deploymentState’ Jé":Oﬂ HHZEEl 2t2 =Qlst = 'Status.uuid' 2f2 SAFELICH €S = 'ACC-'E, 0|0 A
UUID 20| ZICt. (ACC - [UUID]).

root@abhinav-ansible# oc get acc -o yaml -n netapp-acc-operator

- HERX0M ®MSSt FQDNS AHE3HH URLE 0| S§HL|CE.
- 28X B0l MSE oM FA401 7|2 AEXt 0|F 1t 12] &= ACC-[UUIDIE AHE3H0] Z2a1gfL| Tt
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ap
Q 5
B
e

N NetApp M  Astra Control Canter
Log In to NetApp Astra Control Center Ma nage - protect, a nd

sbhna: Jgnetapp cam

E— ] migrate your Kubernetes
[ wes | applications with just a few

clicks!

() z2e sz v yiee 2aix ARl 152 Sot ALIC
23. AT E HASD AL TIARLICH
Fl NetApp M  Astra Control Center
Welcome to NetApp Astra Control Center Manage protect a nd
3 ]

migrate your Kubernetes

applications with just a few

clicks!

UPDATE PASSWORD

Astra Control Center & X|0f| CH3t XtA|SH LHE 2 E XS A|L "Astra Control Center 2 X| 7§ 2" |0 X].

Astra Control CenterS M&gstL|C}

Astra Control CenterE MX[$t = UI0| 230216t EIO|MAE HE =S, SHAHE FIt6t, AEE|X|E
Ze|stn, H3lS FIretL|ct.
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https://docs.netapp.com/us-en/astra-control-center/get-started/install_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/install_overview.html

1. 2 HO|X|2| A ol M 2to| MIA O Z 0| S35t 20|l A It & MEHSIO] Astra 20| MIAS Y=L Tt

antet hoense was not found, Your Astra Control Center functionality miited. More information (5
&l o
LS8 ocp : 4
: s
S, Account
Y Applications Users Credentials Motilications License Packages Conr
ASTRA CONTROL CENTER LICENSE OVERVIEW
You have no active Astra Control Center license
Back
A slow
Buckets al
1
Have an evaluation license?
24 Account
Select Add Moense 1o manually upload your evalus 1 i r wn (4
&} Support
Axtra Data Store licenses
+  Manually add lioense

2. OpenShift 22 AEE F7t617| 0|l OpenShift & 2£0{|A Astra Trident Volume AHAF SeiAE MASL|CE
=5 AHAF 22 A = 'csitrident.netapp.io” E2H0|H'Z2 A EIL|CH

S O IGE RO Create VolumeSnapshotClass

Operators
Workloads
Networking

Storage
PersistentVolumes
PersistentVolumeClaims
StorageClasses

VolumeSnapshots

VolumeSnapshotClasses

VolumeSnapshotContents

3. Kubernetes 22{AEE F7t5l2{H = 10| X|9] 2 AE Z 0|58t Kubernetes 22{AE 37t £ 22I8tL|Ct
T3 O 23 AE0]| TSt kubecononfig IHU S YZESID XHA ZH 0|22 H2EL|CE CHS g Zalsh|ct.
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STEP 1/3: CREDENTIALS
D —

) Add Kubernetes cluster
CREDENTIALS
Provide Astra Control access to your Kubernetes and Openshift custers by entenng a kubeconfig credential.

Follow instructions (5 on how 1o create a dedicated admin-role kubeconfig

Upload file Paste from clipboard

Kubecanfio YA ML file Credential name
kubeconfig-noingress o= onprem-ocp-bm

Cancel MNext

4. 7|E AER|X| AL KIS E AMEL|CE 7|2 AEE|X| 2HAS MEStD OHZ & 22I%HCHE 22{2H

27t 2 SFLICH

STEP 2/3: STORAGE

1 Add cluster

STORAGE

Hinding mode Wigitsla

Storage provisioner

=

setdofault  Storage class
Tt

- oop-nAs-aC-gold CELMg ANt pR.Io

5. & 2 LHof| 22{AE{7t E=IHEILICt. OpenShift Container Platform 22{AE S F£7t612{H 1-4¢HA| S BtE L CL.

@ OpenShift 2& 2tF S 22| = AFE 2|AAE FII6I2H Astra TridentE 242l
"VolumeSnapshotClass Zi|" H2|ElL|C}.

6. AE2|X|S HE[5lAH WA= Z 0|S5H0] 2|5t = WA ol CHEE 20l M Ml 7H2| FE S2ietLict 22 §

—_
Salgct
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https://netapp-trident.readthedocs.io/en/latest/kubernetes/concepts/objects.html?highlight=VolumeSnapshotClass
https://netapp-trident.readthedocs.io/en/latest/kubernetes/concepts/objects.html?highlight=VolumeSnapshotClass
https://netapp-trident.readthedocs.io/en/latest/kubernetes/concepts/objects.html?highlight=VolumeSnapshotClass

B Backends

+ Add

MName & State

ciB0-chister i) Discovered

healthylife

sing lecvoaws (L) Discoversd

Capacity

Not available yet

Mot availabile yot

Mot availabde yer

Throughput

Mot avadlable yet

Not available yet

Not avallable yet

Type

OMNTAP 2111

ONTAP 2.11.1

ONTAP 9.11.1

* Managed O Discovered )

Cluster

Mot applicable

Nat applicabla

Mot applicable

-3 ef 1 entries

Claud Actions
ot applcable

Manage
Mét apphcable

Remave

Mot applicable

7: o —~ = "' = = S C = o
7. ONTAP At ZHE 2251 NextE S2YLICH HEE HESID #e| E SYLICH WA= = CHS oflx|<t
ZOtof BfL|Ct.
=) Backends
+ Add = 5 * Managed (O ODiscovered
=3 of 3 entr
Mame & State Capacity Throughput Type Cluster Cloud Actions
c190-chuster ~) fAyzilable < 0.4/10.54 Tifl: 3.8% Not svailable yet ONTAP S.11.1 Not applicahie tot applicable
healthylife (*) Avgilable 3.16/106.42 Tik: 4.5% Not availabla yet ONTAP 5.11.1 Not applicatis Mot spplicable
singlecvoaws <) Available 0,07/0.62 Tigk: 11.9% Kot avadable yet ONTAP 3.71.1 Mot apphcable Mot applicable
o = o -'- = o)
8. Astra Control0fl {2l & F7t6t2{H Bucket & ME{5t11 Add & SIFLICH
é astra
£ oashboard
] Buckets
J_@ Applications
£ Clusters
Name & Descriptian State Type

£ Backends

St Account

El activity

Al

Ok

SfLICt YHOIE &
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B edit bucket e

STORAGE BUCKET

@ eoiminG sTorAGE
HBUCKETS

Edit the access detads of your axsting ohject more bucket.

A - AW - Dt ket

i useaat-Lamazondwicom

Make this bucket the default bucket for this cloud

SELECT CREDEMTIALS

Astzs Contral reguires 53 access credentials with the rokes necestany 1o facilitate Kubarnetes application data mansgement
Add Use existing
I L o
ot
Cancel Update

@ 0] ZEMoj| A= AWS S3 U ONTAP S3 HZl2 & AIREILIC} StorageGRIDE ALY 4&
ol

Bucket &EH= Fa HEHO{OF BfLICY.

[ Buckets
+  Add
Name 4 Description State Type Actions
ace-aws-bucket () Haslthy 1 Ganeric 53
astra-bucket 4 Delaun On Prem 53 Bucket =) Healthy “ Netapp ONTAR 53
Astra Control Center0fl A OiE2(2|0]d Q1A C|O|E{ 22| Z |2t Kubernetes E2{AE S= Al, Astra Control2

H HiRlY 3 NetApp ZLE T HIJAHO|AS XIS 2 *”**OPOZI OHZ2[AI0|4 Pod & %A =0 M HIEZ] B
22 LG X[EE[= ONTAP 7|8 AE2[X| 224 F SILIE 7242 dF Lt

CI2 Astra

HX 8l "Astra Control £t2[0f| 2HAEE F7HLICHE2{ AE{(Astra Control 2|)0l| ¥S MX|ot
2|5H= 2o Chot XtMSH LHE

Control2| ¥ H|O|X| 2 0| S5t A1t 2|AAE Z2|e £ JUELICEH AstraZ WS 22|5t=
2 BESHMA| L "HEErL| T},

A =H

M8 A3 e

1173
4
R
o

=
o

He

"0|™: OpenShift Container Platformdi| Astra Control Center & X|."

Of MMM = H 7] AFE At2|et &l &R M S CHA| AT FL
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https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/get-started/setup_overview.html
https://docs.netapp.com/us-en/astra-control-center/use/manage-apps.html
https://docs.netapp.com/us-en/astra-control-center/use/manage-apps.html
https://docs.netapp.com/us-en/astra-control-center/use/manage-apps.html

+ 217 B0 M S2IRE Md =9I L2 OpenShift 22{AE{Z Stateful O Z2|AH|0| M S S stL|Ct.
* OpenShift 22{AE{ Q] St 14| UAH|0| A0 stateful OHZE|H 0| M S SBHL|C

* ot FlexPod A|AEl(OpenShift Container Platform Bare Metal)0| A CFHE FlexPod A|A R (VMware2| OpenShift
Container Platform)2 2 SH|[5t0{ ol Z2|#H|0|M 0|54 =&

J50F oL 2t O] ERMUM HSE ALE A= 2 7HX| #ULICH O] AE 2 Astra Control Center2| M| 7|52
LIEfLH= A2 OFELCE.

"CHE: HH MY S AESt oS EA 0] d =

O -

23t 4 AL O WA
(®)

=
| Ct2 Kubernetes 2 AEZ

—

Astras AHEoH O S |#H[0]d HEdo| EEE TH M
A5t ALY CI[O]E] MIE] o= HSE SERE0|A &
CIOIH E 7HEl oS =|AH[0[ 8 S %9.;19.; T A LI,

k=]
=
=
S

2l oiEZ2A ol 57 E 7*"‘*PE1 IexPod AAHIOM At Sl o Z2[AH 0[] AtLl EHOHE Al=2|0[Mdst1
AS AHESI SEIRE0N A S0l K8s 22| AEE 0fZ2(7|0|M S SEL(Ch

D2 OARULICE B S XtSStot7| ?I8H 2

28 TZ W2 H|O|EH|0| A0 MySQLE AtEst= 71 52 28
X0l Kubernetes M2 £2lL|C}.

tEM&LICt "argo CD" =7 argo CD= MY A GitOps, Xl

1. 2-Z3|0|A OpenShift 22{AE 0| 21215104 0|50] argocd?! M| ZZHEE OHFLICE.

Create Project

MName = oD

argocd

Display name

hybrid cioud demo

Description

2. OperatorHubO|A] argocdE ZA45t11 Argo CD HAXHE MEHBHL|CE,
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https://argo-cd.readthedocs.io/en/stable/

2 Administrator

Dperat

OparatorHub

Builds

Pipeli

Monitorino

Integration & Delivery
Legging & Tracing

Ilodemi

tion & Migration

Bbornitoring

Community

Community

3. 'argocd' H|QAH[O| A0 HAKIE MX|HL|CE

4. 2IXIE 0|53H0 ArgoCD

142

* ‘Operator indtallathcs

Install Operator

Update channel *

® aloha

Installation mode *

o ArgoCD
| fod by
Provided APis
D Application
I AppProject
Qrouping or

5 ApplicationSet

AH
o

4 2 2=t




Project:argocd
Installed Operators ¥ Operater details

ArgoCD

Actions
0.30 provided by Argo CD Community

Details YAML Subscription Events All instances Application ApplicationSet AppProject Argo CDExpart Argo CD

ArgoCDs

MNo operands found

Operands are declaratve co

Project argocd =

Apeses O - . ey
Ao | » Create ArgoCl

Create ArgoCD

Configure viaz % Form view YAML view

ﬁl

ity

# AgoCD
@ Note: Some fields may not be represented in this form view. Please select *YAML view” for full control. ‘ prowided by A
ArgoCD 1 the Schema for the argocds AP
Name *
[ AQOLC-NEtAnD ]
Labels

6. Argo CDO| 2°2I52{H 7|2 ALEXt= adminO| 1 &S = "argocd-NetApp-cluster'2h= 0| 52| H|Y mAoj|
A0o{0f BFL|CE.
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Project argocd  +

* Secrel oereds

@ argocd-netapp-cluster
Managed by B8 argocd-netapp

Detalls YAML

Secret cetails

teame
#1goc-netappachiitar

Mamespace

Labain

s b orme e indmanaged-ty=argocd-natapg

Annotations
) #NNo1Etion

Created at
B2 rutes g

Data

ademan.passward

A Seciot to wonkiosd Astiorn -

Type
Opacue

@ Feveal

HHFAM RE > QIXIE

Mets

t2 "argocd" £EO| URLS 22IEILICE ALEXL O|EXt = E UHARILIC

Applications

« & A Notsecure | métpsy/srgocd-netapp-server-angocd. appa.ocp fiepod. netapp.com) applications [P S b | ° ( Wpdate

APPLICATIONS TILES

@ ' REFRESH APPS Q, Seaich applications / - EEE Log out

No applications yet

Create new application to start managing resources in your cluster

CREATE APPLICATION

8. CLIE &3l Argo CDOI| 2-Z2|0|A OpenShift 22{AHE FIHL|CE
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####Login to Argo CD####

abhinav3@abhinav-ansible$ argocd-linux-amdé64 login argocd-netapp-server-—

argocd.apps.ocp.flexpod.netapp.com --insecure

Username: admin

Password:

'admin:login' logged in successfully

Context'argocd-netapp-server—-argocd.apps.ocp.flexpod.netapp.com' updated

####List the On-Premises OpenShift cluster####

abhinav3@abhinav-ansible$ argocd-linux-amd64 cluster add

ERRO[0000] Choose a context name from:

CURRENT NAME

CLUSTER SERVER

w default/api-ocp-flexpod-netapp-com:6443/abhinav3

api-ocp-flexpod-netapp-com: 6443

https://api.ocp.flexpod.netapp.com: 6443
default/api-ocpl-flexpod-netapp-com:6443/abhinav3

api-ocpl-flexpod-netapp-com: 6443

https://api.ocpl.flexpod.netapp.com:6443

####Add On-Premises OpenShift cluster###

abhinav3@abhinav-ansible$ argocd-linux-amdé64 cluster add default/api-

ocpl-flexpod-netapp-com:6443/abhinav3

WARNING: This will create a service account “argocd-manager  on the

cluster referenced by context ‘default/api-ocpl-flexpod-netapp-

com:6443/abhinav3” with full cluster level admin privileges. Do you want

to continue [y/N]? y

INFO[0002] ServiceAccount "argocd-manager" already exists in namespace

"kube-system"

INFO[0002] ClusterRole "argocd-manager-role" updated

INFO[0002] ClusterRoleBinding "argocd-manager-role-binding" updated

Cluster 'https://api.ocpl.flexpod.netapp.com:6443' added

9. ArgoCD UIOIIM Al @ 2 22/5t10 4 0|F % R E 2|XX|E2|0l| S MR HES YetLCt.
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GENERAL

Applicanion Mame

pricelist

Projoct

default

SYNC POLECY

Manual

| SHIP SEHEMA VALIDATION

[ | PRUNE LAST
_| RESPECT IGNORE DIFFERENCES

PRUMNE F

PoOLICY: foreground

SOURCE

Repoamony URL

https://github.com/netapp-abhinav/demo/

pricelists/

AUTO-CREATE NAMESPACE

[] apeLy OUT oF SYNG oMLY

EDIT AS YAML

GiT=

Branches «

X

10. H|YAT O] AL BHH HS HIEE OpenShift 22{AEHE YA RLICE

DESTINATION
A

https.apiocpl flexpod netapp.com: 6443

Namopoce
pricedist

11. 2-Z2{|0|A OpensShift 22{AEOf| Y2 i ESI2{H S7|8t £ S2ISLCE
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¢ pricelist +r

12. OpenShift Container Platform 240X Project PricelistZ 0|53t £ Storage®|Al PVCe| 0|51t 37|
grolgfL|Ct.

Create PersstentVolumeClaim

Name | Status Persastent Volumes Capacity Used StorageClass

@ pricatst-de~p 0 Bownd @ ro-iaaSia3 g R0KE [SC)

PersstentVolmeClams.

13. System Manager0| 21215t0{ PVCE QIgtL|C}.

DASHBOARD Volumes
STORAGE + add [T trident_pvc_6defs1a3  X| #
. R Storage VM Statiis Capacity 1ors Latency

oo == 5 1116i8 : )

w ident_pve GtelS1a3_ifd fra_SVM Online
LUNS trident_pwe_6del51 1 Q 0 2

Consistency Groups

14. Pod7t HEl = £ K7 M HE/Z > Z2E MEHSI D 9IX] oA URLS S2letL|CH
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-

Project: pricelist

Routes ==
Y Fiter = Name - Search by name

Hame 1 Status Location Service

@D priceist-routs @ Acceptad htp O pricshst i

priceistapps ocpl flexpod netapp com o

15. 7} 22 o

Z H|O|XI7F FAIE/LICY.

C A Netwsure

pricelst-route-pricelat apps.ocp ) Nexpod netsppcom

PHP Pricelist
B [ = Fens oo | [ + ot Record |

Loem ipsurm color S5 amel. consectenur adipiscing el Fusce eu et vWerma, conseguat oul eget. Moncus fisl. Maecenas POSUSTE 3 enim a dIgniSSEm. ASGUA maximis metus
Impeddiel. Impesied eral QuIs, CUNSUS NUEA. MBLTE nisl Wrol Uitnees vel Condimentum tempor IACiSEs o nibh. Vestibiuliam omans &t diam Nl facilsl Laurns seg
Seelersgue ol Vivamius Cursus IaCus NneC ucion Ioreel Nam nisd Ipsum . Condimenium St amel 0k vEae, cMmans consectatur eral. Nunc ex mibh, 10DOMS GuiS 189S Gurs
bibenoum utfces sem

Fusce sodaies, #im 3§ CONSEQUAT (ACIUM, NSUS MASSA CONVAlks LACuS, B0 CICIAM MBUMTS &3l &0 MNle. In UANCES. AUQUE & SOV CUrsus, 1900 180 sceRnsque vell, i molks
[PLES AN vel et Eam oolor diam, Rendrenl Nec negue vel, molis maxdimus ipsum . Cras convailis mauns UlamCorpes nisl Sagitls omare Suspendsse SI amet suscipit
1SS Pellentesque farmentum lermanium egesias Aenean aliguet in luipis & tincidun!. Nunc vehicula, el el graviea MSGNA SUSCIPA MauNs. Séd blandl felis arcu
st amet oft. Aenean ac vehicula massa. Vestibulum Moncus lacus diam. guis Moncus nibh sagittis of. Mo non nioh condimentum, uRrcies nisi vitae, feugiat odio. Fusce
westibulom forpis velt, non pulanar dolor laoniE a. in in sodales nulta. Suspendisse ac toror eral. Curabdur a UM I juste scelensque vehicula molis eusmad sem

16. 2 mjo|x|of| M R 7He| 2| REE THELICE
& =+ O A Notsscure | pricelist-route-priceist.apps.ocp 1fiexpod netapp.com/read php
Read Record
ST n © Expont CSV
() Name Description Price Category
O] Sneaker shoe $150.00 Fashion m
O Menor Uttra HO 525000 Electronics m
17. 0| W2 Astra Control Center0i| Al HAEILICH HE 2t2|5t2{H S8 T2 > MO = 0|S5t0] 7H4 55
WS MEHSID =] oM S8 T=I 22| E SEIEL(C
@ Applications
Actions + Define @ Allclusters = = pricelist x % Managed Q Discovered €) @ Ignored
Manage applica C  +iloltentie
Ignore application/s
[+ Name State Cluster Group Discovered 4 Actions
B+ pricaiist 1 vagaithy £ onprem-ocp-vmware ™ jriceliat 2022/06/14 1231 UTC i
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18.

19.

20.

o ~ = = > L S o
tH =5 @S 2260 H0|E B £ MEPL|C). ofuf ARHAF fos MAO| GlO{oF fHLCE ARAF WY =2
S0 2R Al AHAS HYRL|CE

@ pricelist (=] Action ~
f- APPLICATION STATUS B APPLICATION FROTECTION STATUS
S Heaithy Unpretected
- ot A B s ep et
Overiewe Data protection Storage Fansources Execution hooks Activity
Actions = @ configure prolection pobicy KN Snapshots BB Backupa
Mamye sate On-Schedule / On-Demand Croated T Acticns

After vou have

reated & u

@

You den't have any snapshots

NetApp Astra Control Center= F&

®

AHAFO| MEE| D MEfTE L otH S AMAS ALSSH0] A S MM EtL|C} o] B2 S3 HZlo|
XEELIC
@ pricelist {54 Actions ~
= APPLICATION STATUS & APPLICATION PROTECTION STATUS
<) Healthy (i) partially protected
Hnages Protection s heoule Group Clursier

guaryiadiedhatworkshops/pricel ntilatet Dialsbed

registryaceerredhat.comihscl/mysgl- 55- rhelTlaten

Overview Data protection Storage Resources Execution hooks
Actlons ¥ @ Configure protection pakicy
Name State
pricelist-snapshot-20220614123756 i) vhealtfy

= pricelist

Activity

On-Schedule f On-Demand

@ On-Demand

o DOPrET-GCp- VITIWANE

ﬂ Enapshols E Backups

%=1 ol 1 entric

Created T Actions

2022/06/14 1238 UTC @
Backup
Restoie application

Dudete snapshot
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B3 Back up namespace application SR, R/ O e x
BACKUP DETAILS
. y B oveErRviEw
Application bad kg
pricetist- backup- 2022063412 3637 sy
Il'
BACKUP DESTINATION !
i3 I bar AN 1 bucket for ACC L .
pace appl
)
| q" - |

21. uHd ZrAO| M= AWS S3 HZl0l| 042 LERETL ZotEl ZHE M4sHof FLCt.

04330ccb-f13e-4eef-8f52-755f56aa3a3f/ b i

Object Properties

Objects (5]
sjects are the fundamentsl entities starsd im Amaren 55 You eon use Amazon 53 inventory [ to get 5 Ust of 3l objects m your butket Foe others 1o ateess your abjects you'll meed to eepliekly grant thesr
orm. Learn more [

| C |  Actions w || Create folder

Q L @
MName 'y Type v Last modified v Size Storage class v
n config - June 14, 2022, 05:39:19 (UTC-07.00) 15508 Standard
o data/ Folder
D index/ Folder
L3 keys/ Folder
[ snapshots/ Folder

22. YA Hiio| ARE[H PVe| WYl EES SA”SHE SVM(AEZ|X| 7HY HAhg FXIsto] 2I20|A Ml &EsS
AlZ2| 0] dghL|Cf.

I ONTAP System Manager Search actions, objects, and pages

Storage VMs

DASHBOARD

STORAGE + Add Infra b,
Overiowr
SrevEN Name State Subtype Configured Protocols IPspace
Volumes
Infra_svM stopped default

LUNs

L ency Groups
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< C A Notsecure | pricelist-route-pricelist.apps.ocp1.flexpod.netapp.com/read.php

504 Gateway Time-out

The server didn't respond in time.

g

Ol &CH= &l AO|EV} CIR2E|A}SLICE OfH| AstraE AFE3H0] AWSOl M MR E|= OpenShift S22 AEZE &
HHAOA HS WEAH SASSLIC

-
A

24. Astra Control Centerd| A Pricelist S £2!5t11 Data Protection > BackupsS MEHSL|CE 8-S MEHSE T
HA oM S8 T2 Y 2 SELLCL
5 Actions i

() pricelist

A APPLICATION STATUS % APPLICATION PROTECTION STATUS

=1 Healthy ) Partially protected

Prodecticn schedule

Srouy Nrter
Divabied ™ pricebint 5 ooprem-op-vmware

Mnage
quay io/redhatworkshaped pricedrtlstest
registry seceverndhat com/rhacl fmyugl-56: thel7 datest
Crvarviow Data protection Storage Resources Execution hooks Activity
Actions = @ Configurs protection policy ) snapshots B Backups
S ol 4 ah
Namae State On-Schedule / On- Demand Bucket Created + Actions
=1 Hapthy '@ Cin-Demand acc-aws-bucket 2020614 1236 UTT ‘{’j

pricelist-backup- 2022061412 383T
Rstoire application

Dedete backup
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':) Restore namespace application SIEF S DETLE

RESTO AILS
ESTORE DET RESTORING
APPLICATIONS

£3 ocpraws pricelist- s
RESTORE 5O0URCE
= t B2 snapshots B Backups
Wl Namespace application
Application backup State Qn-SchedulerOn- Demand Created T prcokst
[0 Namespace
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26. AWSO||A A3 E|= OpenShift 22{ AE{ 0| M 'pricelist-app’O|2H= 0|5 2] M 40| EA|EILICE.

@ Applications

Name State Protection Cluster Group Divcovered 4

pricelist-aws 4 Frovitioning i, Unprotected = pricelist-aws 2022/06/14 12:42 UTC

pricelrst ) Healthy (1) partially protected £ crprem-ogprvmware - picelist

Actions ¥ + Define @ Allclusters = pricelist I x % Managed () Discovered @) @ Ignored

Actions

27. OpenShift @l Z&0|M = SYSHA EelgtLct.

Projects
Mame «  pricelst m
Name  prceles X Clear all fiers
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tof & Ho|X|E
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28. Pricelist-AWS TZ2HME Ol2je| RE T 7| AMld =0l & 2ZE 2 0|53t [ URLS 22!
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< C A Notsecure | pricelist-route-pricelist-swsapps.ocpawaflexpodnetapp.com/read.php
Read Record

o] e e

Name Description Price Category Action

Sneaker Shoe $150.00 Fashion T s .
Gen
d N Dedete

Monifor Uitra HD 5250.00 Ekctronics

O] ZZEM|A= Pricelist OlE2|7|0|M0| M3XMO 2 ERIE[R/IQMH Astra Control Center?| =22 20} AWSO{|A]
Y| A= OpenShift 22{AE{0A H|O|E 22 40| FXIZR}=X] &QletL|Ct,

DevTestS /ot A4 ZAE Bl OHE2[AH[0|M 0|SHLZ HIO|H B

O] A Af2llE ChE M0l 2 2 & REC= gLt

oHE 1
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AIOIE)S HiZE St Y2 BHIXE FII5IH A2 AL 7Hs8h £[A HHMOZ 2 2{|0|=2HL|C}. Ghost S€
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Applications
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| FAVORITES ONLY

@ myblog o
Project defaull
SYMNC STATUS - Labals
Status W Healthy & Synced
| Unknowr a] = Ly
T Repositony hitps:/fgithub com/netapp-abhinav/demo
[ ] & Synced 2 Target Revisi main
—_— FPath ghost/
(| outOfSync 0 ;
s Destination default/apl-ocp-Mlexpod-netapp-com: 6343 /abhinav3
MNamespace blog
1EALTH STATUS -
D G &5
-

2. X 1 OpenShift 22 AE{0| 21215t = Project2 0|S3t0] 24 HA|Z0| BlogE HBLICE.
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5. Astra Control CenterZ O|S8L|Ct. HXA| ZAE] B0 HES Zt2|ot 0 AHAF 2AHES QHELICE
g antra o ? 1
B o & Applications
i Pt R T —— W Managed O} o @ »
- o .-
@ AMHAF HIA F= & DS E MOlE AHo| w2t MM A2 B &5 JESLICH KhAM[St
LHE2 S AXSIMA| L "AHAF Gl BIAO Z O Z2(H|0| M B,
6. TEH AHAO| MMEI S HS XM HFOZ H Y 0|=SHIAIL. #XH O|0|X| HH2 NAE: 3.6-
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=
HZASI T Argo CDO| S7|3H5HA| 2.

spec:
containers:
- name: myblo

imagePullPolicy: Always
ports:
- containerpPort: 2368

PNPS
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@ Mmyblog-5f899f7b76-zv7TrqQ © crastiesssackort

=| 3GmINFO~| 30m Creatin
[ 3GmINFO-[ 3%m Database b up written t fvar/lib/ghost/content/datalastra.gh

[ 3GmINFO«] 35m Running migrations.

R E 5m Rolling beck: Unable to run migrations.
=[ 3GmINF 39 llback was successTul.

[ 31mERROR~] 309m Unable to run migrations

to run migrationss[39m

m"You must be on the 1 C C ma jor wers rdates ™ [ 39m
update v3® - w th the latest.”

1999 [ 30m

[omInternal
at Jvar/lib/
at up (
at
at

s shutting down

ha=z zhut down

site iz now offline
running for a few

11-12

S4-85.5

C A Not secure myblog-route-blog.apps.ocp.flexpod.netapp.com

Application is not available

of have been starled or is still start

nl

The application is currel

o Possible reasons you are seeing this page

+ The host deesnt exist. Wake s & BolinamE WaS fyged oo
+ The host sxists, but doesn’t have 3 matching path. Crask if te L
+ Routs and path matches, But 3l pads are down. MEks Bers BT IHE MMESLIIEE SXPSEET By ura TEEND LIRS, ®ic) have 37 lsast
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WD blog (=] Actrons ~
Vo= AFPLICATION STATUS 0 AFFLICATION FROTECTION STATUS 1
=) whwadthy (0 Wrartially protscied
™ . [ nr————— e Chavies
ghostsd - alpine Eabtet - ey o
bt et
Dot v Data protecticn Storage Resources Execution hooks Activity
AftiGns - W Configuie patectaen by * BN saapahote B Geckups
11 0f 1 v
Paame raty on-schestule ; On- Demand Created * Actions
blog-anapehol- T0 20671125244 =) simakthy &) v Deman i
Diwiete wnapshol
OHO E=Ol3 ift 22{AE0|A EKEIL|CH
Hi oaJOpenShlft S AEM SRIELICE

¥ Restore namespace application FTERLA-SUMMARY x
REVIEW RESTORE INFORMATION
All existing resources assoctated with thiz namespace application will be delsted and replaced with the source snapshot “blog-snapshot-20220611125244" taken on
& 2022706/11 12252 UTC, Persstent volumes will be deleted and recreated. External resources with dependsncies on this namespace application might be impacted
We recommend 1aking a2 snapshot er a backup of your namespace application befare proceeding.
[T] SNAPSHOT D RESTORE
blog-anapshot- 2022061125244 blog
ORIGINAL GROUP G5 DESTINATION GROUP
-y - ey
[F1 ORIGINAL CLUSTER 71 DESTINATION CLUSTER
angrem-oqr-tim anprem-aop-hm
CED RESOURCE LABELS 000 RESOURCE LABELS
Chustar Rales Clustase Mole:
kubermetes.a/bootstrapping: rbac-defaulis =1 kubernetesio/bootstropping: rhac-defaults =1
Chastes Fele Bladimeas = Clisiter Rebe B =
Are you sure you want to restore the namespace application “blog™?
Type restore below to confirm
OH (=] A = pN S
H S ZZMATFFA| AZFELIC
Applications
Actions * + Define B Alldusters + = blog » w Managed ] Discoverad o @ Ignored
c
Hime State Protection Cluster Group Discovered & Actions
blog ) Restoning 5 onprem-ocp-bm = biog 202206111 1234 UTC H
oHHS 2 L35} ALHA OH MK 2Lzl
xT'_'—rAI'o 7|'o°|_|'—|=1Ar0‘”k| 0| oo%lgg —|‘_I'|'|=|L|E-|'-
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13. @l HO|X|E M8 & A=X| =lst{H URLE ME 1X|YAL.

Astra Control

DevTest &2 Astra Control CenterE Solf AHAFS ALESI0] S210 A0|E o 8l 2t C|0|HE M3XOo 2 531
2= JAELICH

A H .
2=

Astra Control Center2 AF238HH 22| AE| Q|0 2HA|S0] LI |0|A E= 222 o] MA| OHZ2|H|0| M T} S|
Kubernetes 22{AE Zt0]| H|0|E{E o|ST £ /USLILCY.

1. DevTest El2 H20f| #S X2 = HF('Ghost-4.6-Alpine )22 & 10| =8t £ X|Z KT ('Ghost-latest)2 2
A2jo|=st] Z2HMS FH|BL|CE O3 CHS CHE FlexPod A|AEIO|AM AalE[= T2EM OpenShift
SHAHN 22 SH|E u% Y azfo|=gfL|ct.
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> Pod details

@ Mmyblog-55ffdofeS8-tkbfq o running

Details Metrics YAML Environment Logs Events Terminal

o
o

A Notrecure | myblog-route-blog.apps.ocp.flexpod.netapp.com/astra-control-2

Astra Control

Abhinav Singh

Astra Control is an application-aware data protection and mobility selution that
manages, protects and moves data-rich Kubernetes workloads in both publie
clouds and on-premises. Astra Control enables data protection, disaster recovery,
and migration for vour Kubernetes workloads leveraging NetApp's industry-

leading technology for snapshots, backups, replication, and cloning.

Sign up for more like this.

4. Astra Control Center®i|A] VMware vSphere0Of|A| A3 =0l Ct2 2 OpenShift 22{AEE WS SH|LICH
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Clone namespace application

=1

I HAMESPACE APPLICATION

€0 omGINAL GROUP
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Y ORIG
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REWVIEW €

EP 273 SUMMARY

LONE INFORMATION

crone
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O|X| 2% OpenShift 22{AE{0| A A O Z2[#[0]

SE0| Z=H[XJELCt

© Applications
Actions v + Define @ Al custers v blog " % Managed Q) Discovered €) @ Ignored
Name State Protection Cluster Group Discovered 4 Actions
blog-prod J Pra £ coprem-ocpem W blogprod 202206 T
blog Ha G onpren-ogg ™ hiog 2
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Display name
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- 3 A Nobsscure  myblog-route-blog-prodappsocp flexpod.netappicom/astrs-control -2/ =% 0O &

ov 23

Astra Control

Abhinav Singh

Astra Control is an application-aware data protection and mobility 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 vour Kubernetes workloads leveraging NetApp's industry-
leading technolagy for snapshots, backups, replication, and cloning.

Sign up for more like this.
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FlexPod = H|O|X|
"https://www.flexpod.com"
FlexPod& Cisco Validated Design 3! #+% 7|0|=

"https://www.cisco.com/c/en/us/solutions/design-zone/data-center-design-guides/flexpod-design-
guides.html|"

AnsibleS AI23I0] VMware2 ZEZ Q1T 2tE X 8HsH= FlexPod 715

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_m6_esxi7u2.html#Ansi
bleAutomationWorkflowandSolutionDeployment"

Ansible2 AFE$H Red Hat OpenShift 1|0 K& 2] AEE M QIZ2tE Eoldt= FlexPod +3

"https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_iac_redhat_openshift.h
tml"

Cisco UCS St=90f B! AT EQ|0] 45 284 &
"http://www.cisco.com/web/techdoc/ucs/interoperability/matrix/matrix.html"
Cisco Intersight G|O|E{A|E

"https://intersight.com/help/saas/home"

NetApp Astra & A
"https://docs.netapp.com/us-en/astra-control-center/index.html|"
NetApp Astra Control CenterS & ZESHM A
"https://docs.netapp.com/us-en/astra-control-center/index.html"
NetApp Astra Trident
"https://docs.netapp.com/us-en/trident/index.html"

NetApp 22t E 22|Xt
"https://docs.netapp.com/us-en/occm/concept_overview.html"
NetApp Cloud Volumes ONTAPES & Z8HAAIQ
"https://docs.netapp.com/us-en/occm/task _getting_started_aws.html"
Red Hat OpenShift

"https://www.openshift.com/"
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https://docs.netapp.com/us-en/occm/task_getting_started_aws.html
https://www.openshift.com/

"http://support.netapp.com/matrix/"
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FlexPodZ NetApp Cloud Insights

TR-4868: FlexPod& NetApp Cloud Insights

NetApp, Alan Cowles
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O7|Ex Ctojo{ Y

CHE J20M = &84 017 [HIME 20 SLIG.

glo
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Cisco Unified
Cormputing System
Cizeo UCE 6454 Fatwic
Interconnects, UCS 2408
Fabric Exfenders, UGS B
Seresz Blade Serves with
UCE VIC 1440 and UCSC-
Seres Rach Senverz with
UCE VIC 1457

—25-'3!:;5 comverged——
— 100 or 20-Gbps Bthemnet—
— 32Gbps Fitre Channel —

Cizsco Nexus
9336C-FX2

NetApp storage
controllers
AF F-ABOD

Cisco MDS 9132T or
91487 switch

SERO 27 Alet

CtS Hofl= €2 M2 #oist=0d T 3._ SIEQO LMH QAT LR UESLICE O] EEME N X O E AESH= O
AMEE|= SIEYN FHeA= O QAL M2f CHE &~ JUESLICH

= [0 ENCLL

Cisco Nexus 9336C-FX2 2

Cisco UCS 6454 Fabric A5 & 2

—_—

Cisco UCS 5108 S2I|0|= AHA|
Cisco UCS 2408 IH=2| 2] AHIL
Cisco UCS B200 M5 £&8|0|=
NetApp AFF A800

N NN

LTEQ0f 27 A

CH2 o= £84S FHsts O 28 2T EL0 147} Lio AFLICE 0l ERME FHELZ IX5t= O
MEElE ATEQ 0 FHR4= 1 QP et CHE 4= ASLICH

ATEQ|0] HH
Cisco Nexus 9|04 9.3(5)
Cisco UCS HHA 4.1(2a)
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AITEQ|0] X

NetApp ONTAP H{ X 9.7

NetApp Cloud Insights HH™ 20204 9¥, 7|2
Red Hat Enterprise Linux 7.6

VMware vSphereE H XA 6.7U3

AFE AR MR EE

O £ M2 L3t 22 ALE Al[0| HEELICE,

1od

» AER|X| AIAH 9 B
AZEls HolelE S8t ¢

[==Jy =

AU AEEZ|X| [ HSHE lot HEAIES ?I6H NetApp Active 1Q C|X|E XHZ 2 H|of| Al
HHEM
o L
PayN

* AMAEI EAE HAIZICZE AALSHH FlexPod H|O|E HIE| M0 2=5E ONTAP AEZ|X| A|AHIS| 22X siZ2

—

* HEY HA|EEE MM FlexPod HIO|H ME Egt QIZ2t0f| 5% ONTAP AE2|X| A|AHIQ| EF A
[HS & 2LHEY £ ASLICH

r
)

MA 02 Abgt
FlexPod C|0|E{ MIE{ £ M2 Cisco?} NetAppO| AA|st E¢t olZatZ, AlE{Z2to| =
HIEE HMAHEZE ot SX0|1 718H0| 2Ol =& JHsot H|0|E ME &E 2 M3 Ct,
S2Mo| HEE| gl | EQIZ 2|AAE= Cisco UCS %! Nexus MZENHM HIBEH, AEZ|X]|

2| &A= ONTAP AEE[X| A|ARIOA MBS ELICEH HHO|EE SIES 2E E= AT ELQ 0]
N O HHO| EA=H E2M A7t Mo = SFAELICE of2{et MR ME= &M
M7 8l 2=0f st 2 A2t BHH CVD(Cisco Validated Design) == NVA(NetApp
Verified Architecture) 2A{0f| =& &[1 7| MO = AH[A|EL|CE

FlexPod HIO|E| HIEf &2 HAE XHM|5| 2F5t= 2|4 CVD ZME AEE £ ASLICH 07",

FlexPod for Cloud Insights 7=
SEMS 5t ™ CHS 22 t=slof gL

1. Cloud Insights A{H| A0 7} BILICE

215 FUOE LM VMware 7+t I3"|’\._|(VM)% dgghct
RHEL(Red Hat Enterprise Linux) =
Cloud Insights ZEH|A &5 Ztx
DLEEE = AEZ|X| A|ARZ FlexPod H|0|E{ MIE{0| A Cloud InsightsE Z=7&fLICY,

_

M0 AT EQE &X|gLCt

o &~ W BN

NetApp Cloud Insights A{H|A0| S2
NetApp Cloud Insights A{H|A0| SE512{™ C}3 HHAE 2t=5HA2.
1. 2 0| S ELIC} "https://cloud.netapp.com/cloud-insights"

2. ol ZU0l| A= HES 225t 142 B & WIHHES AZSIAL LEZ 210f A= 23S 2=2I510] 7|E NetApp
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https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_vmware_vs_7_design.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_vmware_vs_7_design.html
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/flexpod_vmware_vs_7_design.html
https://cloud.netapp.com/cloud-insights

©® N o g &~ »

=
Ol SHAHE 01RA QLEE HEQE 2261 H|'F0i|M Create a Virtual MachineS MEHe}

1] Add Hosts...

19 New Virtual Machine...

¥ New Resource Pool...

13 Deploy OVF Template...

EE New vApp...
Storage >
Host Profiles -
Edit Default WM Compatibility...

G+ Assign License._.

Settings
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Select a guest OS5

Choose the guest OS5 that will be installed on the virtual machine

Identifying the guest operating system here allows the wizard to provide the appropriate

defaults for the operating system installation.

Guest O5 Family: ILinle j

Guest OS Version: | Red Hat Enterprise Linux 7 (64-bit)

Compatibility: ESXi 6.7 and later (VM version 14)

CANCEL BACK NEXT

9. T3 HOIX|0 A= VMO| SHERI0] 2| AAS AFEXF XIZ S 4 AgLICE Cloud Insights 215 &l T
2|AA7H ERELICH 2lAAS MEis 3 1SS 22ELict

glo

a. CPU 274
b. 8GB RAM
C. 100GB9| 3t& C|A3 7t

d. ZE 4430{M SSL HZE Sl FlexPod H|O|E{ MIE| & Cloud Insights A2l 2[AA0 HEY =~ U=
HEHZ.

e. HEISIY| Qfslf MEHSH Linux HiZ(Red Hat Enterprise Linux)2| ISO 0|0|X].
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Customize hardware

Configure the virtual machine hardware

’ ADD NEW DEVICE I

Virtual Hardware VM Options
» CPUT 2
Memory * a8 j GB
» New Hard disk * 100 GB
New 5CS5/ controller * YWMware Paravirtual

New Network *

New CD/DVD Drive *

» Videocard ®

VMCI device

10. VME M 438t2{™ Ready to Complete H|O|X|0f| A MHES HESID FinishS

Red Hat Enterprise LinuxZ MxX|ghL|C}

Red Hat Enterprise LinuxZ &X|5t2{H Ct3 CHAIE

WM_Metwork

Datastore 150 File

[ Connect...

¥ connect. .

Specify custom settings

Device on the virtual machine PCI bus that

provides suppart for the virtual machine

communication interface

Compatibility: ESXi 6.7 and later (%YM version 14)

CANCEL BACK NEXT

F4£ 8 AZSH CH2 Red Hat Enterprise Linux 7.6 8% S8

s2sct,

=

MENSH

g

L|C},
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Red Hat Enterprise Linux 7.6

Install Red Hat Enterprise Linux 7.6
Test this media & install Red Hat Enterprise Linux 7.6

Troubleshoot ing

2. Yotz Q10|E MESI D A% g SIS
Ct2 HOX[= X QofLICt. o|z{et S92| iR 20 ol 7|= 2T S AFEE 4= UA0{OF LIt
3. Ct2 82 st AE2|X]| 2f|0|0t2E AFEXt X|HsHof BLICt.

a. MHo| ME[HS AEXL X|FotaH dX| S =L

E|Q=X] ZRISED IIIIIIDIT Configure

rx
12

b. VMware 7} CIA3 100GiB7 Z2M 20l A2
Partitioning 2C|2 HES MEfBFL|C}.
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Device Selection
Select the device(s) you'd like to install to. They will be left untouched until you click on the main menu's
"Begin Installation" button.
Local Standard Disks

100 GiB

@

VMware Virtual disk
sda / 100 GiB free

Disks left unselected here will not be touched.
Specialized & Network Disks

| @
Add a disk...
Disks left unselected here will not be touched.
Other Storage Options
Partitioning
(_) Automatically configure partitioning.  (®) | will configure partitioning.

| would like to make additional space available

Full disk summary and boot loader... 1 disk selected; 100 GiB capacity; 100 GiB free Refresh...

22 B 2L

OIE|M H|O|2 S AFEXL Holg £ = M w7t EA|ELICE 242 25GBE opt/netapp' &
'var/log/netapp’®| X[ efL|CE LIHX| AEE[X|E A A XIS = geted = JSL|CH
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MANUAL PARTITIONING

Done

-~ New Red Hat Enterprise Linux 7.6

Installation

RED HAT ENTERPRISE LINUX 7.6 INSTALLATION

rhel-opt_netapp

Mount Point:

/var/log/netapp
rhel-var_log_netapp

/boot
sdal

/

rhel-root

swa P
rhel-swap

+ - c

1024 MiB

8064 MiB

AVAILABLE SPACE TOTAL SPACE
1140.97 MiB | 100 GiB

1 storage device selected

a. M QOOR SopVlEH 22E S2gLct

4. HEYI3 YU SAE 0|22 22

172

a. AB{o| SAE 0|Z Y BILICY.
=3

b. £2t0| EHFE E2isto] U
Protocol)7t #+&E[0] A2 H

et

25 GiB

40 GiB

Desired Capacity:
25 GiB

Device Type:
LVM -

File System:

Encrypt

xfs - v Ref

Label:

LS o

Device(s):

VMware Virtual disk (sda)

Volume Group

rhel 4096 KiB free) -
Modify...
Name:
opt_netapp
Reset All

ZL|Ct. | E$I 30l DHCP(Dynamic Host Configuration

gLict. JHX| 22 PP THS 2Uskn FAE 2502



NETWORK & HOST NAME RED HAT ENTERPRISE LINUX 7.6 INSTALLATION

=

ﬂ Ethernet (ens192)

&= Connected

Hardware Address 00:50:56:AD:13:69
Speed 10000 Mb/s
IP Address 10.63.172.12
Subnet Mask 255.255.255.0
Default Route 10.63.172.1
DNS 10.61.184.251 10.61.184.252

Host name: | Netapp-AU| Apply Current host name:

Configure...

localhost

c. . 2t= £ 226l €% 2402 SotZLCt.
- BX| 2o HO|X|of| M ZX| A|ZtS S2IetL|C}

=

=

- X ZHE HO|X|fM RE S
S=I5t0] M E CEA| AIZFRILICE.

HESILE 22 MEX AIEE TS 5 UASLICH X7} AZE|H IHRE

| 2
o =
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CONFIGURATION RED HAT ENTERPRISE LINUX 7.6 INSTALLATION

B3 us Helpl!

- redhat

& &

Complete!

Red Hat Enterprise Linux is now successfully installed and ready for you to use!
Go ahead and reboot to start using it!

Reboot

7. N AHI0| HREEE = MHO| 2101510] Red Hat MEAIZM ZHE|X}0l| SESHIAIL.

[root@Netapp-AU ~]# subscription-manager register

Registering to: subscription.rhsm.redhat.com:443/subscription
Username: alan.cowles@netapp.com

Password:

The system has been registered with ID: ad47{2e7b-8

The registered system name is: Netapp-au

8. Red Hat Enterprise Linux0il A2 7t NEATIZME HESHUAL.

ager attach --poo
subscription for: Red Hat Enter | Dp ock , NFR, Partner On

Cloud Insights EZ0IM SIS TX| OIAHAS MAsiD ATEY0IS MK[SHLICH

Cloud Insights LEO|M 2|5 EK| QAEHAZS OIS T ATEQ NS MA|SI2{H LIS CHAHE SN,
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1. Cloud Insights2| & H|O|X|0il A £1% m[Ql H|'72| 22Xt &5 ?|= ORAS 7HM7} 00l M CIO|E £+E7| &

MEHSHL|C}.

{&} ADMIN Subscription

User Management
CLOUD SECURE

Data Collectors
© HELP Notifications

Audit

APl Access

F H o R LR

2. Data Collector H|O|X|2Q] ATt Z 20| A 2

dIn

x| Yag 22sc

Data Collectors (L) Acquisition Units

w
=
Jlot
dIn
0
>t
i
0)—
0x
ot
v
rg
0]
rn
[}
=2
g0
rr
T
rm
mjo
M

n
o
r
o

Filter...

HXE ARG O] ALY 2T MAE MEist & HOo|X|o|lM X ATEES A= HAE

0| ool M= Linux MHEZXM, SAEQS| CLIO| £0Ed2 TE =2t EZS MS L Ch & Ho[X|= &5
HAZE mintx| 7|t ct.

X7t
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Install Acquisition Unit
Cloud Insights collects device data via one or more Acquisition Units installed on local servers. Each Acquisition Unit can host multiple Data
Collectors, which send device metrics to Cloud Insights for analysis.

What Operating System or Platform Are You Using?

i) Linux v Linux Versions Supported @  Production Best Practices €@

Need Help?

Installation Instructions

o Copy Installer Snippet
This snippet has a unique key valid for 24 hours for this Acquisition Unit only.

[=] Reveal Installer Snippet

o Paste the snippet into a bash shell to run the installer.

e Please ensure you have copied and pasted the snippetinto the bash shell.

bash -c "TC
pudinsights-linux-au- 1n~.ta11

|ZFetL|Ct A X7} bR E|H 25 EK|7t NetApp Cloud

x| Z=OM0| =g H7|XIE CH2REs0t XIS A
InsightsOil SE=|ACH= HIAIX| 7} EAIEL|CE
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NetApp

Insta

/var/log/netapp/cloudinsights

To control
sudo
To un

sudo c

to Cloud
tifi

[root@hetapp-AU ~]

DLIE L= AEE|X| A|AHS FlexPod H|0|E{ ME{0|A Cloud Insights2 =7}t

FlexPod 72 2tZ0||A ONTAP AEZ|X| A|AEIS X7|6l2{H Ct2 chA
1. Cloud Insights ZE2| 2|5 X[ H|0|X|2 SO0t7tM ME SEE ZX|
Se/gLct.

—

)
mufn

NetApp-AU Restart ¥
Summary
Name IP Status Last Reported Note
NetApp-AU 10.1.156.115 OK 9 minutes ago
4
2. AEE|X| AARE FI15t= OPHALE AZIS 29f T|0|X|0l| A CIO|E 77| 488 It HES S2eL|Ct

A I HO|X|ofl GIOIE|S £7E 4 Sl BE AAH0| EAELICL H4 EAES ALS5I0] ONTAPS
74AH6FL|[f
[ R B = .
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NetApp PCS Sa... [/ Admin / Data Collectors / Add Data Collector
Choose a Data Collector to Monitor
V' Ontap ®
Il NetApp I NetApp I NetApp I NetApp
Cloud Volumes ONTAP Data ONTAP7-Mode ~ ONTAP Dsa‘a Management ONTAP Select
oftware
3. ONTAP Ci[O|E{ 22| AT EQ|E MEfBtL|C}
HiZZ O| 22 K|S A8 Y 25 EXIE MEiE & U= HO|X| 7} EAIEILICE. ONTAP A|ARI0]| CHSE HE HE
AU xHH ZTEE MBSt HEE HAESHH 2elg = JELICH

Select a Data Collector

I NetApp

ONTAP Data Management Software

Add credentials and required settings

Configuration: Successfully pinged 192.168.156.50.

Name €

FlexPod Datacenter

Configuration: Successfully executed test command on device.

Configure Data Collector

Configure Collector

Need Help?

Acquisition Unit

NetApp-AU v

NetApp Management IP Address User Name
192.168.156.50 admin
Password
Test Connection
Advanced Configuration
4. MY etz £ St
EH2 HI0[E £=F7| I0o|X|= S0t7t2 ClolE &= A ¢ 22 S AIZSH0 FlexPod HIO|E HIE{0] U=
ONTAP AE2|X| A|ARI0|M CIOIHE & ELICt.
FlexPod Datacenter All stand-by NetApp ONTAP Data NetApp-AU 192.168.156.50 (JPolling...
Management Software
AR AL
Cloud Insights HIO|E{ M| £2 M2 ZLIHAY & Y =X FlexPod7t 3 5! 4 E[0f
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AL = AL M e = QL= R IHX| 2 S BMSIH 2HE8 S Eotote 2L E e
U LICE. O] MH0j M= Cloud Insights2| 57tX| =2 AHE M€ SHHC = 4THEZSLIC

* Active IQ E&

* MAIZHHAEE B
- AFEX X|W CHAlRE BHS7)|
. —|:!. I:lx." oH?d

* AEE[X]| 2| X5}
Active 1Q 8
Cloud Insights= Active 1IQ AE2|X| ZL|E{Z SHE0| 2H 5| ETE|0] UESLICH FlexPod H|O|E MIE| &2 M0
UBZ J1ZE ONTAP A|AEI2 2 A|AEI0| LHEE] AutoSupport 7|52 Sl IEE NetAppl E CHA| MESHES
sz £HEL|Ct ol2{gt E.LH" ol 2FEl LFof| mhap ML A AR A Eof7F ZX|E ottt S ﬁQE

M- ELICH AutoSupportE Sdll ME &= HI0|E = TAI=|0] Cloud Insights2| Active 1Q | 7 OF2HOf| & AH| HM[AS
= 9;!.': CHA[EZ =0 EAIELICH

Cloud Insights CHA|EZ EE E3l| Active 1Q HE0|| HMASL|C
Cloud Insights CHA|2EE E8l Active 1Q ME0f| AN ASIEAH CHS THA S ARSI,

1. 21Z0] U= 22| Hl'F0llM Data Collector E48& S2IELICE

{&} ADMIN Subscription

User Management
CLOUD SECURE

Data Collectors
© HEL Notifications
Audit
APl Access
2. \EXt 2HH9l EH Data Collector0f| CHet ZE{RIL|CE. O] Of|A|0| A= FlexPodz} EJEC=
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180

NetApp PCS Sa... / Admin / Data Collectors
Data Collectors (1)
Status

0O Name

FlexPod Datacenter All successful

Data Collectors 22!t siE CollectortlA 2 L|E{Z5t=

NetApp PCS Sa... / Admin / Data Collectors / Installed

Summary

Name
FlexPod Datacenter

Type

NetApp ONTAP Data
Management Software
Acquisition Unit

NetApp-AU

Event Timeline (Last 3 Weeks)

Inventory
Performance

3 Weeks Ago

Inventory 10/15/2020 1:51:42 PM - 10/19/2020 11:42:15 AM

Devices Reported by This Collector (1)

Device T
@ Storage

o2l x| ZZof M DLIEIZE ONTAP AEa|X| A|ARS| 0|22
9| AR =7t BAIELICH

A
EE

HSHO] AJAROf CHH

o EII:;_I

° JtE

° ONTAP HZ
c 22X 8

° W& IOPS

o HWr X[ AIZH

- B3 MY

Data Collectors Acquisition Units m

Type Acquisition Unit

NetApp ONTAP Data
Management Software

NetApp-AU

st gl

[

/ FlexPod Datacenter

Types of Data Collected

Inventory, Performance Success

Inventory Recent Status
Success

2 Weeks Ago

Name

2al4-a800

HK|off Thet

Performance Recent Status

SalgLch ch3at

P Impact Last
Acquired

192.168.156.50 10 minutes ago

QS JtH Lt

2 Edit

Note

1 Week Ago

IP

(¥ 192.168.156.50

Z2 A

3y

il
il

v



NetApp PCS Sa... @ 2a14-2800 © Last3Hours + @ 2 kdit

Acquired 13 minutes ago, 12:51 PM

Storage Summary < sm User Data

Model: 1P: 10PS - Total: Performance Policies: Note
AFF-A800 192.168.156.50 4,972.7010/s Testing annotations
Risks: .
Vendor: Microcode Version: Throughput - Total: @ 35 risks detected ek
NetApp 9.7.0P1 clustered Data ONTAP 7.98 MB/s by (@ ActiveIQ [
Family: Raw Capacity: Management:
AFF 43,594.6 GB HTTPS://192.168.156.50:443
Serial Number: Latency - Total: FC Fabrics Connected:
1-80-000011 0.05ms o
Expert View Display Metrics » Hide Resources

Resource

[ ] ]E‘ aal4-ag00

Latency - Total (ms)

01
Monday 10/19/2020 10:36:38 AM
/—\ aa14-a800° 0.04 ms.
®:

Top Correlated
] |ES aa14-ag00-2 79%
a
10:30 AM 11:00 AM 11:30 AM 1200 PM 12:30 PM 1:00 PM [ [ aer4-as00-1 239

EESH o] Mo|X|2] Ms M MMM NetApp Active IQO]| CHEH I3 E RS o AUSLICH

2 5m
Performance Policies:
Risks:
@ 25 risks detected
by (@) Active1Q [
4, | HEtRX| EHS E1 HEF2 Hi= LT Q|8io| ZQ ot AIHE| 2R|E sHZStY| QI8 Z|sHoF & MESH K| 7}
HAE 9/ 23] H|o|X| 2 o|S38ta{H Active 1Q 235 ZEISIHMAL.
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Active 1Q Digital Advisor

Discovery Dashboard

“ Active IQ

Asset Insights

Q

L) Set a default view

(| Home > Cisco SystemsInc. > CISCO SYSTEMS - RTP- BUILDING © > aa14-a800
ea ecurity Vulnerabili roactive Remediation est Practices
Sl ih s ty Vulnerability ~ Proactive Remediat Best Pract
Q High Medium Low
> Ack Node % Serial No # ImpactLevel ¢ Public 4 Category %
-
aal4-a800-2 941834000459 High No ONTAP
—
=
-~ aal4-a800-2 941834000459 High Yes FAS Hardware
o aal4-a800-2 941834000459 High Yes ONTAP
[ aal4-a800-2 941834000459 High Yes ONTAP
2a14-a800-1 941834000183 High No ONTAP
1-17 of 17 results
Al EE S
AAZHHA|EEE BB CH

Cloud Insights= FlexPod H|O|E{ ME £2M0j| 3

CHAIRES 8 E 22 MSU

Cloud Insights CHA|2EE Esf A2t O

AEZ|X| A|AH! CHA|E E0| M Data Collector?t OFX|2HQ

ofzf azlof Lt QLS LICt.

Performance

2 Iof| A A

System Health

Risk ¢

Anetwork interface (LIF) using a port on a X111
BA, X1146A or X91146A NIC might not fail over t
o an alternate port

On AFF A800 systems an erroneous 'Critical Hig
h' sensor reading can result in a system shutdo
wn.

AFF systems running an unfixed version of ONT
AP with data compaction enabled and host ser

vices over FCP, iSCS! or NVMe can experience a

disruption in service due to BUG 1273955.

ONTAP 9.7 running on an All-Flash FAS (AFF) sy
stem having SAN workload might cause a contr
oller disruption.

Anetwork interface (LIF) using a port on a X111
6A. X1146A or X91146A NIC might net fail overt

1

Zl ONTAP AE2|X| A|AEIO] A
WMEEEEM%¢2MﬁWFGmmmwmt25*MEJHEQEHMH

g 4 gLt

Storage Virtual Machine Health

Health Trending

Details ¢

A previously operational port on a X11164, X1146A or X31146A NI

C that encounters a fatal error with no preceding "link down” eve
ntwill still report the link status as "up”, instead of reporting link s
tatus as "down”.

Potential Impact: Any network interface (LIF) using the port does
not fail over to an alternate port in the event of failure.

This AFF-AS00 system is running BMC firmware 10.3 which is susc
eptible to bug 1273964,

Potential Impact: System disruption caused by an erroneous 'Criti
cal High' sensor reading.

This system is running ONTAP 8.7P1 and is utilizing FCP, iSCSI or
NVMe protocols and has compaction enabled and therefore is exp
osed to BUG 1273955,

Potential Impact: The system may experience performance degra
dation and possible panic.

ONTAP 9.7 running on an All-Flash FAS (AFF) system having SAN w
orkload with inline comp combined with c
ne deduplication might cause a storage controller disruption.

lumeinli

Potential Impact: The system may experience a disruption.

A previously operational port on a X1116A, X1146A or X31146A NI

C that encounters a fatal error with no preceding "link down” eve
ntwill still report the link status as "up", instead of reporting link s
tatus as "down”.

Zas

The Risk Acknowledgment feature has been migrated to Active IQ Digital Advisor. Click here to view and acknowledge risks.

Corrective Action

Bug ID: 1322372

Bug ID: 1279964

Bug ID: 1273955

KB ID: SU426

BugID: 1322372

HEO| gzt

SN 7|2 AER|X| AAH
oF AlIZES el 4= ASLIC.

Acquired 3 minutes ago, 1:21 PM

Data Collector Status

All

FlexPod Datacenter
successful

J|EHOE AER|X| AlAH (AN E 28
TehT7} 0121 7) BAIEIn, K2} 7] S

7| 22 mof ofi= o2 a0l Liet ASLICE

182

o Xt AlZh, IOPS ! HM2|2

Last Acquired

3 minutes ago, 1:21

PM

=
[S)

of ofixl=

S0l AEZ|X| A|ARIQ| A|AR] HMA| HIEZ|O| HEA|E|= CHHS
Zt i L EHZ FA|EL|Ct o]2{%t



Expert View Display Metrics +

Latency - Total (ms}

02
o M
0
11.00 AM 11:30 AM 12:00 PM 12:30 PM 1.00 PM 1:30 PM
10PS - Total (10/s)
10k
5k /—M\
0
11:00 AM 11:30 AM 12:00 PM 12:30 PM 1:00 PM 1:30 PM
Throughput - Total (MB/s)
10
0
11:00 AM 11:30 AM 12:00 PM 12:30 PM 1:00 PM 1:30 PM

JlEEoR Tz &2 342t
SECte 2204 ofzf 12 7t =

I =
o
= A
[

NetApp PCS Sa...

/ [E aa14-ag00

Expert View Display Metrics +

Latency - Total (ms)
F]

)

13 Oct 14 Oct 15 Oct 16. Oct 17.Cct 18. Oct 19. Oct

10PS - Total {10/s)
500k

13 Oct 14 Oct 15 Oct 16. Oct 17_Oct 18.0ct 19. Oct

Throughput - Total (MB/s)
50k

25k A

13 Oct 14 Oct 15 Oct
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AEE El_' *H—H s E2iA| AIZ S 2 CHA| o] SEILICE.
Before || After
Primary Cluster I' Primary Cluster
HA PAIR |
¥ Provisioned storage |
Active data I
Bl Snapshot copies ”
B Inactive data ”
s AZst EM
Ct2 T2lof| LIt Y= FabricPool AHS 7| &3 Mie 2= ﬁ" ClO|E| EE8 S22 ER 0|5E 8ot ofL|z}
HE|E mtY AARIS ZEE EEE 25 0|SELICL K{7]0ll= VM é.na'f'—f Cllo|E M&A EEC| AMBE[X| b= VM
olo|E 7} ZetE £~ JELICE 0|SdhH= EE ZES =E0 Hﬁ._ A Eot-2A-HZEU AHOo 2 Ko EL|CH 22t
AEC| EE =E0| ofZ2[A[0|Moj|M RER 2 2l5l= B s 250 & uioﬁ SN CH d5 AESCE EMl
SOZLICH SHX[2t ZE SE 2 Hio[2{A uiAl *9HL‘|9f #2 =XH I2HA0M g= 3R 250| SE HEi=
FX =10 SERE QEHE HEANAM RX| = X|T Ms AS2SE CHA| O|SE|X| t&LICE
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S ASst YMS ALE0IH X3 HMASHK| gis S50| SHRE B S22 25t E AIZ0A ChAl ZEHSL
OHS2[AI0] 8] X[ AlZtof| ZIZst A2 VM &50 Feks 01E = AW, HIo[Ef MEA0|M XtE AlESH YMS
AH83st7| Fof| o] YHS nefdof gfLict MAES 45 918 10GbE =2 ZEO Intercluster LIFE BiX[5t= 20

ZELIch

@ QHEHE MEA T2OAU{E FabricPool 0§ 12| A0 E0f| HABL7| T QEHE ME A0 Cist 7|
AlZH g KE|2E2 HIAESH= O] AF2SHOF BtL|Ct.

Before I After

Primary Cluster ! Primary Cluster

| == HA PAIR
=S '

|
I
|
I

¥ Provisioned storage |

Active data I

Bl Snapshot copies
M Inactive data

o S
! N

DEASSHE

12

rin

s 3 AHAHE HMan HE| 2E ASe M2 TA| Clo|E 282 FAl 22RE AS2E 0|SELICE. 0f

A o O 1= =

HM2 HO|HE 7|5 = oM SH2Z 2E5HO0F SFX| 2 79| HM|ASHR| ¢i= 2 HI0|H £ &= 01702
B0 7tE MetetLict. diole M0 7158 2E 0|7} 22RE AE2E FA| 0|SE[EZ VMware H|0|E
N2 =280 Al ZH0| FEX| ELICH =5 17| Y2 S2HRE0M &M HIo[H HEL =&

HFote VM R oE2|AH[0] 9] d5 X7 Y THsd0l ASLIT.

Hot

Hote 22HRE 8l FabricPool2| S B AFRILICE ONTAPS| ZE 7|2 22t 7|52 85 AZ0M XEH,
CIOIE{7t 22tRE AZCE MEE mff otMSHA ESELICE FabricPool= & AMEELICH "AES-256-GCM" d&
AB0M 2= LdNE|ES AHBSIH 0| Y23t £+F22 S2IRE ASCE RXYLICE 22RE QENE NEARE
0|=3dt= H|0|E| 222 TLS(Transport Layer Security) v1.25 £l 25 2|0 AEZ|X| AZ 7| H|o|E 7|2M &l

FEdE RAILICH
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https://tools.ietf.org/html/rfc5288

E|X| 2 AES St 2etRE LEHE KNFaet S4ots A2 XA E|X|ZH NetAppOll A=

HiolH 2tz e}

CIOIE 2=at= XA Mo AHeff ME 8l 7Hel A" 02 MEE Hodt= o| i ZRLICE FabricPool=
NVE(NetApp Volume Encryption) S NetApp Storage Encryption(NSE)2 2t#H3HA| X|35t0] 7|Z HIO|H E
Mzkg SX|ELCH s AB0AM 2=otE ZE OB = 22RE ASCE o|8g M A=3tE MEi= RXIELICH
Z2I0|AHE X 253} 7= ONTAPS| AR0|H MHZE QEHNE XM&A 43} 7= iy 22IRE QENME
HELOM AFELICH NVER 2S3tE|X| 42 B E H|0|E = AES-256-GCM 2 12|EC = AT otEIL|CE CHE
AES-256 2= 3t &z = K|/ X| LTt

() NSE i NVES Mej AFgoI0] FabricPoolS ALS S B} giALICH

FabricPool 27 AlSt

FabricPoolE AIE35t2{H ONTAP 9.2 0|4 5! o] MIMof| LIFEl SHE & oF SSHE0|AM SSD
OH2E|AHO|EE ArE3HOF BL|Ct 7} FabricPool R FAIE2 HAEZ SEIRE A|Z0 w2t
CHELICtH AFF2 NetApp FabricPool C1901} 20| H|w A 22 9| N™E A ER| 2|
AFF 2aiE°| 22 H|2Hd HIO|HE 22t2E AEC = 0|Sdt= o 0l =X LIt

MK

BHE
FabricPool= CHS S E0{| A X[ ElL|CE.

* NetApp AFFE & ZSHMAIR

> A800

> A700S, A700

> A320, A300

> A220, A200

- C190

° AFF8080, AFF8060 3! AFF8040
* NetApp FASE & ZstHAIL

> FAS9000

> FAS8200

° FAS8080, FAS8060, FAS80402 X|&&fL|Ct

> FAS2750, FAS2720

> FAS2650, FAS2620

@ FAS Z21Z 0| SSD 0 12| 0| EBF FabricPoolE AF2EH & QI L|CH

* AB0M Eois EHAL
> Alibaba Cloud Object Storage Service(Standard, Infrequent Access)

193



° Amazon S3(Standard, Standard-IA, One Zone-IA, X| s #AE32l)
o Amazon Commercial Cloud Services(C2S)
° Google 22RE AEZ|X|(CHE XY, X|¥, L|0{2}Ql, Coldline)
> IBM Cloud Object Storage(Standard, Vault, Cold Vault, Flex)
° Microsoft Azure Blob 2 E2|X|(3t & &)
QIE{ZSHAHE LIF
FabricPoolE Al835t= 2 AE 1IIEH(HA) Woll= 22t E AZat S4517] 28] F 7H2| QIH 22 AE =2
QIE{H|O| A(LIF)7t BREtL|Ch ot =TF HA &0]| CHet QIE Z2{AE LIFE 435I S2RE AES T =9
Aggregatedi| #&5HAH HASH= 20| EELICE
ONTAPOlIA| AWS S3 QENE XMZA0 HZSt= O AHE38H= LIFE 10Gbps ZEO0]| 40{0F SfL|CE.
Ef% 2tRE S AM85t= 20N of2] 42| Intercluser LIFE f 5PE B2 CIE IPspace0] LIFE HiX|5t= 20|
2l LI

&LICE 714 F0|l FabricPool= 012] IPspace0il Al MElel 4 UX| Tt QIE| Z2{AH IPspace LM £ LIFE

HE—*.'%-*—’#—S*AQLIEL

() olEZeAE LIFS slgtgsteliLt Aeh 222 AZ el SMO| FEELIC

HEY

FabricPool 87| X[ A|Zt
X

2 22RL A|B0| HZot= 7SIt Ch2 2| L2t A= 10Gbps ZEE AHESH=
QIEEHAH LIFE MES 452 X

S MSYLICt. S UESRZ 2F9 XA AlZh 2 X2[ZFS 2H15t0 FabricPool
450 0Kl s =Aelst= 20| Z&LCt.
@ N4ds 2td0lM FabricPoolE AtE0t= 2% 220[AE OHZ 2040 CHet 2|4 45 2F MEE
ALNM &5t T0f waf 55 Al —.E% ot of gLt
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() =otec Azs oo™E Ny4 Z2nARiet S ASSHE{T K ONTAPO & 7}efoF BHLICk

Cte TS ALBSHO| ONTAPS| 113 At ZEU|N QERE M4 TRNURS AlXBHCt,

storage aggregate object-store profiler start -object-store-name <name>
-node <name>

SEPE AIE2 45 AS(RUNHC R F
SATAZ % %% 22 M3 & AX|T, SATAZ 50| HRsH| 2 A §§} £2440| K|S A|7HO[ 10% DJO“ Jpat
tanl x1a| kO C

o

store config
bb05-a30

mwmE o
[ ] 7
[ =

[T w1}

ct

at Throughput

[ -

[ =]

[ =]

[ =]

[ =]

AEE|X| W EIEH|XN'Y2 FlexPod 7t @12} gh2|Xte| HFE 2 IL|Ch. - NetApp VSC(Virtual Storage Console)=
NetApp Z2& Atzi|of [EfEf S EEN I2H|XNY) A Motz AEZ|X| 284 8H 80| VMware HO|E MEHAE
AEZ|X| 2ES T2H|NHIELICL VSCE A3t VMware HIO|E MEHAS MMSt= AL H0|E HEA 250
Zt HES SR 947| 2ol =7t 20| RSk gSLICE

@ FabricPool0i| 1E 2(0: 28) 0|29l 32t HFS AE35t0 2&0[ Xzl ol 22| A|0[E0f S22t
|

HA
AES AEY = lEL

l: =
Ct.

volume modify -space-guarantee none

'pace-2F 818' Oi7H -5 AEHotH S50l gt W Z2H[X'J0| HISELICE 0] 25 A2 =E0AM AHE5t=
SU2 X7 =2F 27|0f ofoh 2HEl= thdl 7tEl= H0IH 2 QI8 S7HetLCt. o] &4l FabricPooloi|Al OH<
SRLIC EOHH St HEE 2D d5 AR T S 5= S22HRE AlIE 0K E X|-A8H0F ot 7| 2 LTt
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FabricPoolOf| A= EfAl QEHE AEE|X| Z22XHO]: Amazon S3)E AFF % FAS 8t0|H2|E Z2f{A| A|AHI9|
SRE Aoz AZY mf 8 7|8 2to|MA T HRStL|C}

FabricPool 2t0| A= H3 L= 7|2F 7|8h(1E = 3H) YA O 2 K|S ElL|CH

ERE AS MEE= HolH FAMEE EF)0| 2fo|dA7t RO E S0 ZHoIH 22t2E A S0)| Chet
AZ2A7t SXELICH ZE A B2 HME A0 SnapMirror SAHE S EECE 6= 37t H|0|E= 2o HlA
0| S7te WK A=t &= HELICH ABS7t SXI=Cete 2R HS0AM H[O[E{of A% HAMAS 4
USLICH ALE 3171l 80| 7t Wintx| =7t 2= H|0|E| = SSDO| &0t A& LICE.

F7t X H|E0| HEE £ X2 2= 10TB 2, 7|7t 7|8t FabricPool 2t0| A = M ONTAP 9.5 O| 4
SHAHE AU | HSELICE FabricPool 20| A (7= 2o MIA0]| CHEE £7F 22F XEhHE= 1TB B2 A
A QIA||CH

T M- .

FabricPool 2t0|dlA = FabricPool 0§ 12| H|0|EJ} & E|X| 42 S2{AE M AKX 4 JAESLICE

FabricPool 2H0| AL S2{AE| Futol HEEILICH 20| AS 042 ©f UUIDE ALSE 2 2l0fo}
() #Lith(cluster identify show) SRIBLIC 27} 2olA HiEl S ATHIAIR NetApp
I W=
24

AT EQO] 7HH

Ct2 HO|M= A5 E SIE/IO & AT ER|0 HES 20f FLCL.

2{|0]0f PN o|Ojx| A
AEZ|X| NetApp AFF A300 ONTAP 9.6P2
AFE Cisco UCS VIC 13400| ZUZ|A 4.0(4b)
ZHAHEl Cisco UCS B200
M5 S2[0|= MH
HES = Cisco Nexus 6332-16UP  ZIZ|A 4.0(4b)
{2 QI HHE
NX-OS S2 Adliy dEo| Z2[A 7.0(3)i7(6)
Cisco Nexus 93180YC-EX
ALK
AEZ|X| HEYZ Cisco MDS 9148S ZE[= 8.3(2)
slo|mufo| X VMware vSphere ESXi ESXi 6.7.0,13006603
6.7U2
VMware vCenter ServerE VvCenter Server
KRSHAIA QR 6.7.0.30000 2=
13639309
22RE sS4 Amazon AWS S3 7|2 SMo| Q= EZE S3
S


https://kb.netapp.com/onprem/ontap/dm/FabricPool/ONTAP_FabricPool_(FP)_Licensing_Overview
https://kb.netapp.com/onprem/ontap/dm/FabricPool/ONTAP_FabricPool_(FP)_Licensing_Overview
https://kb.netapp.com/onprem/ontap/dm/FabricPool/ONTAP_FabricPool_(FP)_Licensing_Overview
https://kb.netapp.com/onprem/ontap/dm/FabricPool/ONTAP_FabricPool_(FP)_Licensing_Overview
https://kb.netapp.com/onprem/ontap/dm/FabricPool/ONTAP_FabricPool_(FP)_Licensing_Overview
https://kb.netapp.com/onprem/ontap/dm/FabricPool/ONTAP_FabricPool_(FP)_Licensing_Overview

£35S0 FabricPoolS

1. FabricPool 2t0|dIA

AWS S3 QEHE X

T4t

ONTAPO| 22tRE AEE F7HetLCt

_cn_-b_oo[\)

=5 /&3 YX

"C}2: FabricPool

Zelec Ase

Aggregate0i| HZ gt

RS MESH|C},

2to[ A S AX|gh "

FabricPool 20| MIAS MX|EhL|Ct

NetApp 2tO[MlA M S B2 = OnCom
2fo|MA mMAS MX[SHH CHE HAE
1. 34 g 2L

2 ZeAH 2 223}

3. BojMA 2 22/ghict

4. X7t E SEIgLICt

5. Ih M= 2 22}l THUS o} Mgt
6. F7 £ S=IFLIC
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Search all Objects

D olalolels

Licenses

Dashboard

Applications & Tiers »

¥ \ Entitiement Risk « T ‘ Description T
Storage 4 (DEPRECATED}-Cluster Base License <MA- Installed on a cluster =
Trusted Platform Module License <MA- No License Available
Network 4
FabricPoal License NA- Installed on a cluster
Protect .
TatEEtn d NFS License (1] Medium risk:
Events & |obs > CIFS License Add License Packages %
) - 7] | isC5l License
Configuration ) | |Enter comma separated license keys
FCP License ‘ %
Advanced Cluster
Setup SnapRestore License
. . Snaphrror License
Configuration
Updates FlexClone License
Cluster Update SnapVault License ‘ 0:00
Cluster Peers SR e License Files )
SVM Peers Browse 1o select & file... Choose Files
Cluster Expansion eL'lcense files-are required for features that use capacity based licenses. Know more
Service Processar =
| | i
High Availability ST A ST TR T T TUITY LT RO O VIR LT TORITT OIS
IS
Licenses
Authentication
Flash Cache
=
2ro| A Z2F
L 22 2 A O|lA ==X
ONTAP CLI E£= OnCommand System ManagerE AF&3%t0] 2l0|MA 822 & = JSLICL 2to[HlA S

£fQI5t2{H ONTAP CLIOIA CH2 FHES A LICt.

system license show-status

OnCommand A| A& 22| X0 M CHS THAIE b= 8L CH
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1 ONTAP System Manager ©@ ® T 0

#0: Preview the new experience Type: Al . Search all Objects
|
RS Events&Jobs » Licenses

Packages Details
E Configuration v
+ Add  §§ Delete C Refresh

Advanced Cluster . o . o o . . ) - N
Setup Package = | Cluster/Node Serial Number = | Type = | State = | Legacy = | Maximum Capaci... = | Current Capacity =
Cluster Base License cie-na300-g1325 1-80-000011 £ Master -NA- No -NA- -NA-
Cluster v
NFS License cie-na300-g1325 1-80-000011 [ Master -NA- No -NA- -NA-
Authentication CIFS License cie-na300-g1325 1-80-000011 [Eb Master NA- No NA- NA-
Configuration iSCSI License cie-na300-g1325 1-80-000011 [E% Master -NA- No -NA- -NA-
Updates FCP License cie-na300-g1325 1-80-000011 [E} Master NA- No NA- NA-
Expansion SnapRestore License  cie-na300-g1325 1-80-000011 [ Master -NA- No -NA- -NA-
FlexClone License cie-na300-g1325 1-80-000011 £ Master -NA- No -NA- -NA-
Service Processor
SnapManagerSuite L... cie-na300-g1325 1-80-000011 [ Master -NA- No -NA- -NA-
High Availability I FabricPool License cie-na300-g1325 P Capacity NA- No 10TB I 0 Byte

| Licenses I

Update

£|cf 823t $43 B2+2 FabricPool 20|42 #of LIZEIL|CH

"C}S: AWS S3 HZIS MMEHL|Ct."
AWS S3 HZIS M detL|Ct

HZI2 H0|E{E Ea5h= QLEME XMT 4 ZAE|O|HL|CL CIO|E S 2220 AZLE
OH 22| AH|O| E0i| =7t HA HZI2| O|F 1t {IXIE HMSdHOF LTt

2 OnCommand A|AE! 2t2|Xt, OnCommand Unified Manager E= ONTAPZS A25H0]
g 4 lELct

o= F
0x
m'l'
4>

ghLct, thd B3l 2 ©H Aggregate|
A FX|2F EH aggregateS 042 H3lof| HZE
1S LICH T HZI2 2 AE 2| {2 Aggregate0f] HEE 4 UX|2t, NetApp2 2] 22{AE 2| Aggregated|
HZIE HEst= WS HESHK| FSLICH

rm4>re
ne rir my ojo
ra

= E

b o, B H3I2 042 Aggregatedf| HEE 4 UELICE.
% =13
A

AEEZ|X| O |HIME A=let W= HA-022[A|0|E 2A[7t 450l O|X|= &S nefeL|t. B2 QENE
SEA7L I = ZH 0| =Z0|M X[ &= 2[ch IOPS +~& EHEefLICt 2|t §50| et 2 2
7Hel B2l AFE5I0 RERE K& A |OPS H|2Ho| 0421 FabricPool O 12| A|0|E TA|Q| ds0f S 0/E &= U=
Itsd2 £0{0F LTt thH M3l L= AUE|0|HE S2{AE2| 2 E FabricPool O 22[A|0|EZ HES= A2
SR AIE 952 227t H St &F0 =20| & £ AFLICH
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1. 2 HO|X|2| AWS 22| 2&0|M HAM HAIZ0l| S35 YASLCH.

2. 2ERE0|M S3 HHH AER|X| & MEABLICH

Resource Groups v *

History ' =

S3 3

1AM Scalable Storage in the Cloud
Billing S3 Glacier

Archive Storage in the Cloud
Console Home

3. S3 Z W|0|X|0f| M Create Bucket(tHZ! M4) & MEASILICE

o
4. DNS =2t 0|2 st K22 Y dY x| g Medst|ct.
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Create bucket

(1) Name and region (2) configurs options

Name and region

Bucket name

Copy settings from an existing bucket

nal}4 Buckets

= -

5.
"C}S: ONTAPO|| 22IRE AZ S FtetL|Ct
ONTAPO|| 2225 AES F7tetLCt

QEHE NMEHAE Aggregated] HESI2{H HX| ONTAPO| 3=7}5t0] AlHsloF BL|Ct. O
XA 2 OnCommand A|AE! 22| Xt EE= ONTAP CLIE A28 228 4= Q&L

FabricPool2 Amazon S3, IBM RLEHME Z2IR2E AEZ|X|, Microsoft Azure Blob Storage LEHME K& A
Z22RE ASC=E X[AHgLCE

1]

Chs Y27t 2Lt

* NH{ 0|5 (FQDN)(0l: '3.amazonaws.com')
* HNA 7| IDRILICE
* HIE 7|
* ZiE|o|LH O|E(HZ 0| §)
OnCommand A|AE! 2H2| Xt

OnCommand System ManagerE AtE5t0 2EIRE AES F71612{H CF2 HHAE SASHUAIL.
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1. OnCommand A|AE! Z2|XtE A|ZFEHL|C

- AE2[X[E St

. QEME MEL ZIAE MHBLCH

(o)} (€)1} SN w N
@)
o
C
o
=
D
-
w
i
T
m
o
-
o

A MEA SEX0| BTt HIAE HES AL}
ZE|0[ 0| 20| REME K& Aol K2l = 7IH|0|H 0|§2 LTt

7. Save and Attach Aggregate = 22/%tL|C}.

Add Cloud Tier o ]

Cloud tiers/ object stores are used to store infrequently-accessed data. Learn mare

Cloud Tier Provider Armmazon 53

Type |Amazon 53 e
Marme awa__i nfra_f_'_;:u_l;u k1
Server Name (FQDN) | s3.amazo Naws.com
Arcess Kay |D

Secret Key
(:) Container Mame | flexpod-fp-bkt-1

(@ Encryption Enabled

ONTAP CLIE #HZTIMAI2

ONTAP CLIE At83t0] S2tRE AES F715t2H LS FE S YL

object-store config create
-object-store-name <name>
-provider-type <AWS>

-port <443/8082> (AWS)
-server <name>
-container-name <bucket-name>
-access-key <string>
-secret-password <string>
-ssl-enabled true

-ipspace default
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"C}Z: ONTAP O 2| H|O|E0f| 22tRE HES HEYLICE"

SR E AES ONTAP 0 22[A|0| E0f| HZ LTt

ONTAPO[A REHE XMFAS F=7t5t 1 4Bt £ FabricPoolS d&ol2{H REHE
XMEAE Aggregate0f| HZASHOF tL|CH O] 2F¥2 OnCommand A|AE! Zt2[Xt EE= ONTAP
CLIE MBI 2t=e &~ QELILCE.

= 0|49 QEME XEA RYS SE{AH HEY £ UX|TH 2 Of I 2|A[O|E0f= StLte] RLEME K& A YO
HAE £ AELICE o|E £01, 3t Aggregate= Google CloudE At2% 4= Q111 CHE Aggregate= Amazon S35
A28 4= QUX|ZE SHLIO| Aggregates & 20| HAE & i&LICH
@ 22IRE ASE2 of22|A0|E0| HESH= A2 F7HQ HALICE 22RE AS2 HZEE
OHTEIHIOIEE':'H AE sliHE ~ glELIct

OnCommand A|AE! 22| X}
OnCommand System ManagergE ALE25t0{ 22t E AE2 Aggregatedil HZ5I2{H CHS THAHE £ESIHAUAL.
1. OnCommand A|AE! 22| XS A|ZFSL|CE,

2. ofZ2|70|¥ & AZ 2 S=ledLct.

r|-_|

Dashboard

Applications & Tiers »

Storage »

Network »

3. Storage TiersE 22!8tL|LCt.
4. AggregateE Z=gfL|Ct.

5. xtol g Z2lsln 22 A5 A 2 MeigiLich
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Status b

Add Capacity

Mirror

Volume Move

Attach Cloud Tier

6. 22t2C 75

%
7. Aggregate| 2E0| Ciot |53} Mg Holst
Snapshot M8 ©Z AHEILICT

8. X% & S=guct.
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|0
HU
it
o
X
ol
ot
0z

>+
ro

ONTAP CLIE #HZTIMAI2

ONTAP CLIE AtE3t0] 22tRE AES ofi22(A|0| =0 HEst{H LtE FHS HATLIC

storage aggregate object-store attach
—aggregate <name>
-object-store-name <name>

ol:

storage aggregate object-store attach -aggregate aggrl -object-store-name
- aws_infra fp bk 1

FlexPod®} &l7H| AtET B2 FabricPool= A&, AR4F HE U §IZ0|2t= Ml 7HX| 28 7St XS MSELICE

Q*II.%*
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= 2E £50| 22RE AB2Z 0| SELIC}. Aggregate?t 50% 0|2 &Lt 7HgsHH H|ghd
| -

o =20 L—
HENZL == O] 2F 310| ZELICE XS 2t 7[2h2 AlESh-2|2-d2-d Y S A8t

220X 632 AbO|OfI N ER 2 4 ALICH
© AES M| AutoR MHE BEO| B 220| 292 AHK|B 3 22| £0f Y5 ABo0l 7St
© AZS HM0| AutoZ MHE BEO| BC 220| AXHOR ¢OB 2= 20| 22LE B0 I
SAELICE 85 AB0 7|2 E|x| ekt
APSTVE -
© BN TP A|AHT ZREX| o BBO| B AN 220| 2242 ABOR 0|SELIC Aggregatet
50% 0|4 SHEEICH JHE6H B2 AAF S20| B Atef7t £l o O 2200| ZLICH ALK HE
W2t 7|7h2 A B} A A-Y2h U MHS ALBOH0] 2-63YUE THE 4 YBLIC
* A%t HA0| Snapshot HEOE MHE £50| BC S22 YL FP § 22OZ USOX T 45 A0
=
- glplEg -
© AFE Ot 8 O MAE 2ES 5%} M| WEt BE Cl0[ES SEHRC ABOR ABSHK ALICL
o AZS WS GSOR MFSHH M ABEIL YR ELIC
* O|H0| 224 SO 0|5 25 GO 3 MEf7} 5| D M5 AZOE S22 CHA OIS E Wt
Z8tec Alzol Jojz SRt

OnCommand A|AE! 22|}

OnCommand A|AE Z#2[XHE ALE3I0] E82| A& HMS HEGI2H LIS TS +ASHYAI2.

2 288 MLt

3. 71EL gl & 2YStD A B © 8 HeyELr
4. £B0l M8 ABS HHS MuLct

5 X% g St

Select the tiering policy that you want to zpply for the selected volume.

Volume Name Tiering Policy

affa3..._fo_1 auto

Tiering Policy m |"|
snapshot-only  and tiering policies.
none
auto

all

Save Cancel
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volume modify -vserver <svm name> -volume <volume name>

-tiering-policy <auto|snapshot-onlyl|all|none>
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volume modify -vserver <svm name> -volume <volume name> -tiering-minimum
-cooling-days <2-63>
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* FabricPool 2 Atz
"www.netapp.com/us/media/tr-4598.pdf"

* NetApp MZE AEHA
"https://docs.netapp.com”

* TR-4036: FlexPod H|O|Ef HIE] 7|& At

"https://www.netapp.com/us/media/tr-4036.pdf"

Cisco CloudCenter %! NetApp Z2}0|Hl AEZ|X|E AISI=
stojHe| = %Ef—‘?—E% FlexPod Gi|O|E{ HIE{ - MH

Haseeb Niazi, Cisco David Arnette, NetApp
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