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Create Storage Genaral
Capahiiity Profile

t General

3. BIEHFIEHIRLER | EE  REYES ©

Create Storage Platform
Capability Profile
Platform: Performance ad
1 General
Asymmetric: »
2 Platform
3 Protocol

CANCEL BACK NEXT

4. BB o



Create Storage Protocol
Capability Profile

Protocol: Any
1 General
2 Platform
3 Protocol
5. MNRFE » & QoS REK o
Create Storage Performance
Capability Profile
© None ©
1 General () QoS policy group @
2 Platform Min IOPS:
3 Protocol Max IOPS:
4 Performance Unlimited

CANCEL BACK NEXT
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Create Storage Storage attributes
Capability Profile

Deduplication:

1 General

Compression:
2 Platform P!
3 Protocol Space reserve:

4 Performance Encryption:

5 Storage attributes Tiering policy (FabricPool):

6 Summary

7. BEWHENSTRHFEIREERIL

Create Storage summary
Capability Profile
Name:
Description:
1 General
Platform:
2 Platform Asymmetric:
Protocol:
3 Protocol Performance:

Space reserve:

4 Performance Deduplication:

Compression:
5 Storage attributes Encryption:

Tierina policv (FabricPool):

6 Summary

B EvVols ERHFR#

Thin

Yes

None

ASA_ORA

CANCEL BACK NEXT

ASA for Oracle.

Performance

No
Any
None
Thin
Yes
Yes
Yes

None

CANCEL BACK FINISH
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NetApp ONTAP tools INSTANCE 172.21.166.149:8443 v

ONTAP tools for VMware vSphere v

Overview

ashboard vV

storage Systeriie Getting Started  Tradlitional

Storage capability profile | oAb tools for VMware vSphere is a vCenter Server plug-in that provides end-to-end lifecycle management for virtual machines in VMware environments using NetApp storage systems.

Storage Mapping Next Steps
-
Settings E =.|-
Reports a
Batstore Hepatt Add Storage System Provision Datastore View Dashboard
Virtual Machine Report View and monitor the datastores in ONTAP
VVols Datastore Report Add storage systems to ONTAP tools for VMware vSphere, Create traditional or vVols datastores. tools for VMware vSphere.

vVols Virtual Machine

Report
Log Integrity Report Q
=
Settings

Configure administrative settings such as
credentials, alarm thresholds

What's new? Resources
March 8
« Oualified and supported with ONTAP 9.14.1 = ONTAP tods for VMware vSphere Documentation Resources

= Supports and interoperates with VMware vSphere 8. releases(including 8.0 Update 2) = RBAC User Creator for Data ONTAP

v | RecentTasks  Alarms

= vSphereClient O

< <
B vcf-wkld-01-DC | i AcTions
[D] @ @ Summary Monitor Configure Permissions Hosts & Clusters VMs Datastores Networks Updates
v [@ vcf-mO1-vcOl.sddc.netapp.com
X PP
> B vcf-mO1-dco1 Datacenter Details i Capacity and Usage
v [@ vcf-wkld-vcOl.sddc.netapp.com Last updated at 9:57 AM
Nl B vcf-wki CPU
Hosts: 4
v (@) IT-INF-V ] Actions - vcf-wkid-01-DC osts [ |
= Virtual Machi : 17
B vefw [ Add Host.. iruaiMachines: 55 & Rused
Clusters: 1
vef-v  (f New Cluster... ters] Memory

Networks: n _:
ver:y New Folder >

vcf-v Datastores: n
Distributed Switch >

8
H
H

81.48 GB used

&

ora_| g Storage
5 New Virtual Machine...

ora_t .

&
& ora_ & Deploy OVF Template...

W 495.63 GB used
@ Orac Storage >
B Oraq VIEW STATS
& Orac Edit Default VM Compatibility...
@ Orac
5 8 Migrate VMs to Another Network..
& snap
@ SQLs Move To...
S <
B Sek Rename...
@ saLs
== Tags & Custom Attributes >
@ SQLs
= 3
@l vefy Add Permission...
@ Winz
& ;| Alarms >

£3 Delete

NetApp ONTAP tools
Provision Datastore
T ——

Update Host and Storage Data
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New Datastore General

Specify the details of the datastore to r:.rowséon.e
1 General

Provisioning destination:

Type: (JNFS () WMFS @ wWols
Name: VCF_ORA_BINS|
Description:
P
Protocol: UNFs @ iscsl (O FC/FCoE () NVMefFC

3. BE N —WEEUMNBIIREFNEREXH > storage

iZvVols ©

New Datastore Storage system

CANCEL NEXT

system * #l Storage vM > EffHHE

Specify the storage capability profiles and the storage system you want to use.

1 General

Storage capability profiles: EAH._Default

2 Storage system
g€ sy FAH_Max20

iISCSI_Thin_Dedup_Asymmetric_Compress_PERF_NO

Custom profiles

ASA_ORA v
Storage system: ntaphci-a300e9%u25 (172 16.9.25) v
Storage VM: WCF_ISCSI et

4. 342 Create new volumes ’ EEBHREESLBMAN

SR

70

%

g

wl

HE "ADD

IR

70N

CANCEL BACK NEXT
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New Datastore

1 General
2 Storage system

3 Storage attributes

New Datastore

1 General
2 Storage system

3 Storage attributes

Storage attributes

Specify the storage details for provisioning the datastore

Volumes:

Craate new volumes

@ Create new volumes () Select volumes

Name b Storage Capability Profile Aggregate
FlexVol volumes are not added
Name size(GB) @ Storage capability profile Aggregates Space reserve
vef_ora_bins 150 ASA_ORA EHCAgQgQrO2 - (17714.69 GE v Thin
CANCEL
Storage attributes
volumes: @ Create new volumes () Select volumes
Create new volumes
Name Size Storage Capability Profile Aggregate
vci_ora_bins 150 GB ASA_ORA EHCAggrd2

1-10of 1item

Name Size(GB) Storage capability profile Aggregates Space reserve
ASA_ORA EHCAQgrO2 - (17714.69 GE - Thin
Default storage capability profile: ASA_ORA

CANCEL

NEXT

5. BLIEE “Finish 4 Oracle Z#(EREIIvWolsBRHETE ©

New Datastore

1 General
2 Storage system
3 Storage attributes

4 summary

Summary
General

vCenter server:
Provisioning destination:
Datastore name:
Datastore type:
Protocol:

Storage capability profile:

Storage system details
Storage system:

SVM:

Storage attributes

New FlexVol Name

vef_ora_bins

vef-wkid-vcOl.sddec netapp.com
vcf-wkid-01-DC
VCF_ORA_BINS

vWols

ISCSI

ASA_ORA

niaphci-a300e9u25

VCF_ISCSI

Storage Capability Profile

FINISH

New FlexVol Size Aggregate

150 GB EHCAggri2 ASA ORA

CANCEL

11
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7. % Oracle BRI ERHETE o 1248
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New Datastore

1 General
2 Storage system

3 Storage attributes

Storage attributes

Specify the storage details for provisioning the datastore.

Volumes: ) Create new volumes () Select volumes

Create new volumes

Name L 4 Size Storage Capability Profile Aggregate
vef_ora_crsl 25 GB ASA_ORA EHCAggrO1
vef_ora_crs2 25GE ASA_ORA EHCAggr2
1-20f2ltems
Name size(GB) ® Storage capability profile Aggregates Space reserve

ASA_ORA v EHCAgor02 - (17651.8 GB

-
CANCEL | BACK NEXT

@ TR VWols ERHEAF B ITE ZEE » HivVolsBRHHATFEE D MHTEONTAPIERZRH
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New Datastore

1 General
2 Storage system

3 Storage attributes

Storage attributes

Specify the storage details for provisioning the datastore.

Volumes: @ Create new volumes () Select volumes

Create new volumes

Name b 4 Size Storage Capability Profile Aggregate
vcf_ora_dat1 200 GB ASA_ORA EHCAggro1
1-1of1ltem
Name Size(GB) @ Storage capability profile Aggregates Space reserve
ASA_ORA v EHCAggrO2 - (17467.05 G v Thin
Default storage capabilitv profile: ASA ORA v

CANCEL BACK NEXT



New Datastore Storage attributes

Specify the storage details for provisioning the datastore.

1 General

Volumes: © Create new volumes

2 Storage system
Create new volumes

3 Storage attributes

Select volumes

Name Y Size Storage Capability Profile Aggregate
vcf_ora_dat2 200 GB ASA_ORA EHCAggro2
1-1of1ltem
Name size(GB) @ Storage capability profile Aggregates Space reserve
ASA_ORA v EHCAggro2 - (17467.05 G v Thin
Default storace capabilitv profile: ASA ORA v

8. & Oracle H
o

AhE M HRH#TF o #&h% Oracle H

New Datastore Storage attributes

v
CANCEL BACK NEXT

i ARIERFY » RIFIEEBTEE—ONTAPIZERIZREARE

Specify the storage details for provisioning the datastore.

1 General

Volumes: @ Create new volumes

2 Storage system
Create new volumes

3 Storage attributes

Select volumes

Name Y Size Storage Capability Profile Aggregate
vcf_ora_logs 250 GB ASA_ORA EHCAggro2
T-10of1ltem
Name size(GB) @ Storage capability profile Aggregates Space reserve

ASA_ORA

EHCAgaro2 - (17467.05 G v Thin

Default storaae capabilitv profile:

9. BEEHE Oracle ERIEHTF -

vSphere Client

ASA ORA

CANCEL BACK NEXT

¢ @ vcf-wkid-01-DC

Summary

: AcTions

Monitor  Configure  Permissions

iR 8 e
5> [@ vef-mOl-vcOl.sddc netapp.com

v [@ vci-wkid-veOlsddc.netapp.com Datacenter Details

B (1 vcr-wkid-01-DC

B vcf-wkid-esxOl-esx-install-datastore

Hosts: 4
B vef-wkid-esx02-esx-install-datastore
Virtual Machines 7
B vch-wkid-esx03-esxinstall-datastore
Clust
B vef-wkid-esx0d-esx-install-datastore usters
S VCF_ORA_BINS Networks: 1
Datastores: 2

B VCF_ORA_CRS
£ VCF_ORA_DATI
E VCF_ORA_DAT2
B VCF_ORA_LOGS
B VCF_WKLD_of
B VCF_WKLD_03_iscs
B VCF_WKLD_04_NVMe

Custom Attributes

Hosts & Clusters

VMs  Datastores  Networ

Capacity and Usage
Last updated at 11:25 AM

cPU

rks

Updates

Tags

66.8 GHz free

6.64 GHz used

Mermory

73.44 GHz capacity

45301GB free.

) >

58,97 GB used

Storage

No tags assigned
5198 GB capacity et

14478 free

45104 G8 used

VIEW STATS

1188 T8 capacity

AsSIGN

13
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1t vSphere Client #£E4TF] Policies and Profiles WZEHEETR VM Storage Policies ©
2L “Create TR "VM Storage Policies” TERFZ ©

= vSphere Client O,

< :
VM Storage Policies
Policies and Profiles
E VM Storage Policies CREATE

Quick Filter  Enter value

O |
Ol v
Ol

O | vvoin

ve

@ ver

€]

@ ve

2. apfh R AR T IR o

Edit VM Storage Policy Name and description

X
1 Name and description

Mame: vWol_database

Description:

CANCEL NEXT

3. £ patastore specific rules® &FH Enable rules for

"NetAPP.clustered.Data.ONTAP.VP.vvol" storage

15
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Edit VM Storage Policy Policy structure X

Host based services

2 Policy structure Create rules for data services provided by hosts. Available data services could include encryption, /O control,

caching, etc. Host based services will be applied in addition to any datastore specific rules

| 1 Mame and description

[ Enable host based rules

Datastore specific rules

Create rules for a specific storage type to configure data services provided by the datastores. The rules will be
applied when VMs are placed on the specific storage type.
[T Enable rules for "vSAN" storage

[] Enable rules for "vSANDIrect"” storage
D Enable rules for "WMFS" storage
Enable rules for "NetApp.clustered Data. ONTAPVP.vvol" storage

[] Enabie tag based placement rules

Storage topology

Create rules for storage consumption domain topology. The storage topology will be applied to all datastore specific
rules.

[[] Enabie consumption domain

CANCEL BACK NEXT

4. #NetApp.clustered.Data. ONTAP.VP.vvol #R8 Placement » #iE F— BBV BIHEAER
TERE ©



Create VM Storage Policy NetApp.clustered.Data. ONTAP.VP.vvol rules %

5.
@

1 Name and description Placement Replication Tags

ProfileName @ ASA_ORA

2 Policy structure

a NetApp.clustered.Data.ONTAP.VP.
vvol rules

CANCEL ‘ BACK ‘ NEXT

¥ NetApp.clustered.Data. ONTAP.VP.vvol 38Bl] Replication > ##Z 'Disabled ¥R vVolsk i

17
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Create VM Storage Policy NetApp.clustered.Data. ONTAP.VP.vvol rules

1 Name and description Placement Replication Tags
© Disabled
2 Policy structure Custom

& NetApp.clustered.Data. ONTAP.VP.
vvol rules

6. fAFHEAMEERET VCF IRIEHPEEHIVWoIsERHER

CANCEL ‘ BACK | NEXT



Edit VM Storage Policy Storage compatibility

1 Name and description COMPATIBLE INCOMPATIBLE

] Expand datastore clusters
2 Policy structure

Quick Filter alue

NetApp.clustered.Data. ONTAP.VP.

wvol rules Name Datacenter Type

B vcr ora_BINS vet-wkid-01-DC val

A St compibity B VCF_CRA_DATY vef-wkid-01-DC wol

B vcr_ora_DAT2 vef-wkld-01-DC wWol

[-:j-i VCF_ORA_LOGS vei-wkid-01-DC wWol

B VCcF_ORA_CRS vet-wkid-01-DC wWol

Manage Columns

BEITTHE I ERI IS T SRER o

Compatible storage 850 GB (849.99 GB free)

Free Space
149.99 GB
200.00 GB
200.00 GB
250.00G

50.00 GB

Capacity Warnings
150.00 GB
200.00 GB
200.00 GB
250.00GE

50.00 GB

§ items

CANCEL

NEXT

19



Create VM Storage Policy Review and finish

General
1 Name and description

Name vVol_database

2 Policy structure Description

vCenter Server vef-wkld-vcOl.sddc.netapp.com

NetApp.clustered.Data.ONTAP.VP. NetApp.clustered.Data.ONTAP.VP.vvol rules

vvol rules Placement

L ProfileName ASA_ORA
4 Storage compatibility

5 Review and finish

CANCEL ‘ BACK ‘m

8. BcE MR L Y E AR SR AT IR o

= vSphere Client

VM Storage Policies

CREATE CHECK REAPPLY EDIT  CLONE DELETE

Guick Filter =

VM Template

General
Name Wol_database
Description
Rule-set 1: NetApp.clustered.Data ONTAP.VP.vvol
Placement
Storage Tyoe. NetApp clustered Data ONTAP.VPvol
ProfileName ASA_ORA

#vVolsBRMEIZEEM RAC VM 15 RIEEIET AR E DB 17{#
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it vSphere i » EBARE VM RERVVolsEFHEFHEIFMRMIRIIEEEE VM - 4% > EA VM
FEIVEMiAS EQIRERREN S B HN RS /u01 o TEMREE 7 BERRAYP BRFERS o

1. EB R E R HE OB ER EERIELIS 2 A1 » 555 A VMware ESXi E#ETER B W HEIRTE ESXi
B4RERR T 2 E A2 (GBLAllowMW BERES 1) ©

[root@vcf-wkld-esx01l:~] which esxcli
/bin/esxcli
[root@vcf-wkld-esx01l:~] esxcli system settings advanced list -o
/VMFS3/GBLALllowMW

Path: /VMFS3/GBLAllowMW

Type: integer

Int Value: 1

Default Int Value: 1

Min Value: O

Max Value: 1

String Value:

Default String Value:

Valid Characters:

Description: Allow multi-writer GBLs.

Host Specific: false

Impact: none
[root@vcf-wkld-esx01:~]

2. I —EETAVE R SCSI #2423 LU Oracle RAC FRE(HH o (S SCSI 4845 o
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Edit Settings | ora_o1

Virtual Hardware

s CPU

5 Memory

> Hard disk 1

> SCSl controller O

VM Options

Advanced Parameters

ADD MEW DEVICE ~

Whware Paravirtual

w New SCSI controller * VMware Paravirtual

Change Typs

SCS| Bus Sharing

> Network adapter 1

» Metwork adapter 2

» CD/DVD drive 1

> Video card

5 Other

WMware Paravirtual

vef-wkid-01-T-INF-WKLD-01-vds-01-pg-mgmt

vian-180 Connected

Client Device Connect At Power On

Specify custom settings

Additional Ha

3. 7%t RAC #1241 - ora01 > [@ VM i —{EmRE Y Oracle Z#uf#EE (RHLA) o



Edit Settings | ora_or %

Virtual Hardware VM Options Advanced Parameters
ADD NEW DEVICE ~
5 CPU 4~ @
> Memory 16 v GB
> Hard disk 1 50 GB
v New Hard disk * 50 GB v
Maximum Size 150 GB
VM storage policy vVol_database v
Location VCF_ORA_BINS
Disk Provisioning Thin Provision
Sharing No sharing
Disk Mode Independent - Persistent
Virtual Device Node SCSl controller 1 SCSI(1:0) New Hard disk
> SCSl controller O VMware Paravirtual
» SCSl controller 1 VMware Paravirtual :
> Network adapter 1 vef-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt Connected
> Network adapter 2 vlan-180 Connected
> CD/DVD drive 1 Client Device Connect At Power On
> Video card Specify custom settings
» Other Additional Hardware

4. 1 RAC £125 1 BA%A > @ VM Frie ={ErEIE AR Oracle RAC CRS #F I EEZ B AZRHLA -
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Edit Settings | ora_o1 x

Virtual Hardware VM Options Advanced Parameters
ADD NEW DEVICE v

> CPU 4 ®
> Memory 16 v GB
> Hard disk 1 50 GB
> Hard disk 2 50 GB
v New Hard disk * 10 GB -

Maximum Size 50 GB

VM storage policy vVol_database v

Location VCF_ORA_CRS

Disk Provisioning Thin Provision

Sharing Multi-writer

Disk Mode Independent - Persistent

Virtual Device Node SCSI controller 1 SCSI(1:1) New Hard disk
> SCSI controller O VMware Paravirtual
> SCSI controller 1 VMware Paravirtual
> Network adapter 1 vcf-wkid-01-T-INF-WKLD-01-vds-01-pg-mgmt Connected
> Network adapter 2 vlan-180 Connected
> CD/DVD drive 1 Client Device Connect At Power On
» Video card Specify custom settings
> Other Additional Hardware



Edit Settings | ora_o

Virtual Hardware VM Options

> CPU

> Memory

» Hard disk 1

> Hard disk 2

> Hard disk 3

v New Hard disk *

Maximum Size

VM storage policy

Location

Disk Provisioning

Sharing

Disk Mode

Virtual Device Node

1 X

Advanced Parameters

ADD NEW DEVICE v

4 @
16 v GB
50 GB
50 GB
10 GB
10 GB ~
4998 GB

vVol_database v

VCF_ORA_CRS

Thin Provision

Multi-writer

Independent - Persistent

SCSI controller 1 SCSI(1:2) New Hard disk

» SCSI controller O
> SCSI controller 1
> Network adapter 1
> Network adapter 2

» CD/DVD drive 1

N Vidan rard

VMware Paravirtual

VMware Paravirtual

vef-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt Connected
vlan-180 Connected
Client Device Connect At Power On

Crarifu Fiictam cattinace
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Edit Settings | ora_o1 X

Virtual Hardware VM Options Advanced Parameters
ADD NEW DEVICE v

> CPU 4v @
> Memory 16 v GB
> Hard disk 1 50 GB :
> Hard disk 2 50 GB
> Hard disk 3 10 GB
> Hard disk 4 10 GB
v New Hard disk * 10 GB v

Maximum Size 49.99 GB

VM storage policy vVol_database v

Location VCF_ORA_CRS

Disk Provisioning Thin Provision

Sharing Multi-writer

Disk Mode Independent - Persistent

Virtual Device Node SCSI controller 1 SCSI(1:3) New Hard disk
> SCSI controller 0 VMware Paravirtual
> SCSI controller 1 VMware Paravirtual
> Network adapter 1 vef-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt Connected
> Network adapter 2 vlan-180 Connected :
N DDA Arivea 1 Mlimemt M~ S + A+ Dmvarar M

(cvce | (R

S. it RAC #1248 1 B%A » WEEBERMEEE D BIFIY mERL - BB EREEE VM UBIRAH
Oracle BERH#TE ©



Edit Settings | ora_o1 x

Virtual Hardware VM Options Advanced Parameters
ADD NEW DEVICE ~
» CPU 4~ )]
» Memory 16 v GB
> Hard disk 1 _50 _ GB
> Hard disk 2 50 GB
> Hard disk 3 10 GB
> Hard disk 4 10 _ GB
» Hard disk 5 10 _ GB
v New Hard disk * .40 _ GB v
Maximum Size 200 GB
VM storage policy vVol_database v ]
Location VCF_ORA_DAT1
Disk Provisioning Thin Provision
Sharing Multi-writer
Disk Mode Independent - Persistent
Virtual Device Node SCSI controller O SCSI(0:1) New Hard disk
» SCSI controller O VMware Paravirtual
> SCSI controller 1 VMware Paravirtual :

e | IR
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Edit Settings | ora_o1

> Hard disk 1

> Hard disk 2

> Hard disk 3

> Hard disk 4

> Hard disk 5

> Hard disk 6

v New Hard disk *

Maximum Size

VM storage policy

Location

Disk Provisioning

Sharing

Disk Mode

Virtual Device Node

> SCSI controller O
» SCSI controller 1
> Network adapter 1
> Network adapter 2

> CD/DVD drive 1

> Video card

50 GB
50 GB
10 GB
10 GB
10 GB
40 GB
40 ~ GB v
199.98 GB

vVol_database ¥

VCF_ORA_DATI

Thin Provision

Multi-writer

Independent - Persistent

SCSI controller 1 SCSI(1:5) New Hard disk

VMware Paravirtual

VMware Paravirtual

vef-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt

vlan-180 Connected

Client Device

Specify custom settings

Connect At Power On

Connected



Edit Settings | ora_o1

> LPU

> Memory

16 v GB

v Hard disks * 8 total | 250 GB

> Hard disk 1

> Hard disk 2

> Hard disk 3

> Hard disk 4

> Hard disk 5

> Hard disk 6

> Hard disk 7

v New Hard disk *

Maximum Size

VM storage policy

Location

Disk Provisioning

Sharing

Disk Mode

Virtual Device Node

» SCSI controller O

> SCSI controller 1

50 GB
50 GB
10 GB
_10 ) GB
_'IO ) GB
40 GB
40 GB
40 GB ~
200 GB

vVol_database v

VCF_ORA_DAT2

Thin Provision

Multi-writer

Independent - Persistent

SCSI controller 1 SCSI(1:6) New Hard disk

VMware Paravirtual

VMware Paravirtual

gl
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Edit Settings | ora_o1

> Hard disk 1

> Hard disk 2

> Hard disk 3

> Hard disk 4

> Hard disk 5

> Hard disk 6

> Hard disk 7

> Hard disk 8

v New Hard disk *

Maximum Size

VM storage policy

Location

Disk Provisioning

Sharing

Disk Mode

Virtual Device Node

> SCSI controller O
> SCSI controller 1
> Network adapter 1

S Netwaork adanter 2

50 GB
50 GB
10 GB
10 GB
10 GB
40 GB
40 GB
40 GB
40 GB v
199.98 GB

vVol_database v

VCF_ORA_DAT2

Thin Provision

Multi-writer

Independent - Persistent

SCSI controller 1 SCSI(1:8) New Hard disk

VMware Paravirtual

VMware Paravirtual

vcf-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt

vian-1R0N Cnnnarter

Connected

e | D

6. 1 RAC Hi%h 1 > It A ERMETFRER VM G ERLR - AR Oracle HESIER#TE o



Edit Settings | ora_or

> Hard disk 2
> Hard disk 3
» Hard disk 4
> Hard disk 5
> Hard disk 6
> Hard disk 7
> Hard disk 8
> Hard disk 9

v New Hard disk *

Maximum Size
VM storage policy
Location

Disk Provisioning
Sharing

Disk Mode

Virtual Device Node

% SCSI controller O
> SCSI controller 1

> Network adapter 1

B R . |

50 GB
10 GB
10 GB
10 GB
40 GB
40 GB
40 GB
40 GB
80 GB v

250 GB

vVol_database v

VCF_ORA_LOGS

Thin Provision

Multi-writer

Independent - Persistent

SCSl controller 1 SCSI(1:9) New Hard disk

VMware Paravirtual

VMware Paravirtual

vcf-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt Connected

e Al S |

‘ CANCEL
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Edit Settings | ora_on
> Hard disk 3
> Hard disk 4
> Hard disk 5
> Hard disk 6
> Hard disk 7
> Hard disk 8
> Hard disk 9
> Hard disk 10

v New Hard disk *

Maximum Size
VM storage policy
Location

Disk Provisioning
Sharing

Disk Mode

Virtual Device Node

» SCSI controller O
> SCSI controller 1
» Network adapter 1

> Network adapter 2

10 GB
10 GB
10 GB
40 GB
40 GB
40 GB
40 GB
80 GB
80 GB v
249.98 GB

vVol_database v

VCF_ORA_LOGS

Thin Provision

Muilti-writer

Independent - Persistent

SCSI controller 1 SCSI(1:10) New Hard disk

VVMware Paravirtual

VMware Paravirtual

vef-wkld-01-1T-INF-WKLD-01-vds-01-pg-mgmt

vlan-180 Connected

Connected

7. #¢ RAC BiRh 2 F%5 > @ VM #E—EMERAR Oracle —EIf#RE (RHMA) -



Edit Settings | ora_o2 %

Virtual Hardware VM Options Advanced Parameters
ADD NEW DEVICE v

> CPU 4 @
> Memory 16 v GB
> Hard disk 1 50 GB :
v New Hard disk * 50 GB v

Maximum Size 149.99 GB

VM storage policy vVol_database v

Location VCF_ORA_BINS

Disk Provisioning Thin Provision

Sharing No sharing

Disk Mode Independent - Persistent

Virtual Device Node SCSI controller 1 SCSI(1:0) New Hard disk
> SCSI controller O VMware Paravirtual :
> SCSI controller 1 VMware Paravirtual .
> Network adapter 1 vef-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt Connected :
> Network adapter 2 vlan-180 Connected .
> CD/DVD drive 1 Client Device Connect At Power On
> Video card Specify custom settings
> Other Additional Hardware

8. fif RAC Ei% 2 » FEIBEHIBRTHE E AL H FIRERE *Existing Hard Disks JEIB 2 S A AHRRAS BA
933 o
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Select File

{ GO BACK TO DATASTORES

v B VCF_ORA_CRS

- CECE—

B3 .sdd.sf

Folders per page 1000

Manage Columns

File Type: Compatible Virtual Disks(*.vmdk, *.dsk, *.raw)

Name T Size \ & Modified h
g, ora_0l.vmdk 10,485,760 K 07/30/2024, 1.:55:.17 P
=]
, £ ora_01_1vmdk 10,485,760 K 07/30/2024, 2:03:05 P
B M
s g ora_01_2.vmdk 10,485,760 K 07/30/2024, 2:06:13 PA
B

3items

ovee | IR



Edit Settings | ora_o2

Virtual Hardware VM Options Advanced Parameters
» CPU 4~ @
> Memory 16
> Hard disk 1 50
> Hard disk 2 50

v New Hard disk *

ADD NEW DEVICE v

Maximum Size 4.83TB
VM storage policy vVol_database v
Sharing Multi-writer
Disk File [VCF_ORA_CRS] naa.600a0980383043595a2b506b67777a70/ora_01.vmdk
Disk Mode Independent - Persistent
Virtual Device Node SCSI controller 1 SCSI(1:1) New Hard disk
% SCSI controller O VMware Paravirtual
> SCSI controller 1 VMware Paravirtual
> Network adapter 1 vef-wkld-01-IT-INF-WKLD-01-vds-01-pg-mgmt Connected
> Network adapter 2 vian-180
» CD/DVD drive 1 Client Device Connect At Power On
» Video card Specify custom settings
S Other Additional Hardware

e I

9. U/EHH Edit Settings ® Advanced Parameters * HmIIEBM disk.enableuuid BHEE
' TRUE © BEZRARERKESE T SeiIB &R 2 H - REILEIAR ESnapCenterZE R 33 5! {TIR I AY

vVol o EFEZTEFRE RAC Ei25 E5ERE ©
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Edit Settings | ora_o1 5

il
Virtual Hardware VM Options Advanced Parameters

Advanced Configuration Parameters
Modify or add configuration parameters as needed for experimental features or as instructed by technical support.

Empty values will be removed (supported on ESXi 6.0 and later).

Attribute Value
Attribute T Value T
sched.cpu.latencySensitivity normal
tools.guest.desktop.autoiock TRUE
svga.present TRUE
pciBridge.present TRUE
peiBridged present TRUE
pciBridged virtualDey pcieRootPort
pciBridged functions a
pciBridges. present TRUE
pciBridges virtualDew poieRootPort
pciBridgeS.functions g
pciBridges. present TRUE

10. 337 » EMEEERES o BB ssh UEERERESHEA VM UBEMIIE MR o



[admin@orall ~]$ sudo lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

sda 8:0 0 506G 0 disk

F—sdal 8:1 0 600M 0 part /boot/efi

F—sda2 8:2 0 16 0 part /boot

lL—sda3 8:3 0 48.4G 0 part
F—rhel-root 253:0 0 43.4G 0 lvm /
lL—rhel-swap 253:1 0 56 0 lvm [SWAP]

sdb 8:16 0 506G 0 disk

sdc 8:32 0 106G 0 disk

sdd 8:48 0 106G 0 disk

sde 8:64 0 106G 0 disk

sdf 8:80 0 40G 0 disk

sdg 8:96 0 40G 0 disk

sdh 8:112 O 40G 0 disk

sdi 8:128 0 40G 0 disk

sdj 8:144 O 80G 0 disk

sdk 8:160 0 80G 0 disk

sr0 11:0 1 1024M 0 rom

[admin@orall ~]1$

[admin@oral02 ~]$ sudo lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

sda 8:0 0 50G 0 disk

F—sdal 8:1 0 600M 0 part /boot/efi

F—sda2 8:2 0 1G 0 part /boot

L—sda3 8:3 0 48.4G 0 part
F—rhel—root 253:0 0 43.4G 0 lvm /
lL—rhel-swap 253:1 0 56 0 lvm [SWAP]

sdb 8:16 0 50G 0 disk

sdc 8:32 0 10G 0 disk

sdd 8:48 0 106G 0 disk

sde 8:64 0 106G 0 disk

sdf 8:80 0 40G 0 disk

sdg 8:96 0 40G 0 disk

sdh 8:112 O 40G 0 disk

sdi 8:128 0 40G 0 disk

sdj 8:144 O 80G 0 disk

sdk 8:160 0 80G 0 disk

sr0 11:0 1 1024M 0 rom

[admin@oral2 ~]1$

1. #4518 RAC &k > BBIEZTAREIER Oracle TH#EIEER (/dev/isdb) REIEBAEHEIEME—

[=]
oo ©

E|
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sudo fdisk /dev/sdb

12. /D B @RS TUE R IE R RAR ©

sudo mkfs.xfs /dev/sdbl

13. WS HERRENE B HMEEL /u01 ©

[admin@oral0l ~]$ df -h

Filesystem Size Used Avail Use% Mounted on
devtmpfs 7.7G 36K 7.7G % /dev

tmpfs 7.8G6 1.4G 6.4G 18% /dev/shm

tmpfs 7.8G 34M  7.7G 1% /run

tmpfs 7.8G 0 7.8G % /sys/fs/cgroup
/dev/mapper/rhel-root 44G 29G 16G 66% /

/dev/sda?2 1014M 249M 766M 25% /boot
/dev/sdal 599M 5.9M 593M 1% /boot/efi
/dev/sdbl 50G  24G  27G 47% /u01

tmpfs 1.6G 12K 1.6G % /run/user/42
tmpfs 1.6G 0 1.6G 0% /run/user/54331
tmpfs 1.6G 4.0K 1.6G % /run/user/1000

14. B EEEITIEE Jetc/fstab » LUETE VM EHTRIENFF M SRARRI ©

sudo vi /etc/fstab



[oraclefora 01 ~]$ cat /etc/fstab

/etc/fstab
Created by anaconda on Wed Oct 18 19:43:31 2023

Accessible filesystems, by reference, are maintained under
/dev/disk/"'.

# See man pages fstab(5), findfs(8), mount (8) and/or blkid(8) for
more info.

#

# After editing this file, run 'systemctl daemon-reload' to update

- H= H= H H= H

systemd

# units generated from this file.

#

/dev/mapper/rhel-root / xfs defaults
00

UUID=aff942c4-b224-4b62-807d-6a5c22f7b623 /boot

xfs defaults 00

/dev/mapper/rhel-swap none swap defaults
00

/root/swapfile swap swap defaults 0 O

/dev/sdbl /ull xfs defaults
00

VCFH HOracle RACEE
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2N FANetApp BEEME T EBEAE B VWolIsHY VCF #EEE Oracle RAC ° {F4MRI:EREMIEYEREE (READme

)

» R T AEHREREBEE B2 - HINERE BIRXXH - hosts ~ BIHEH L - vars/vars.yml
F7ith DB VM B {222 - host_vars/host_name.yml o LU F2ZF L HIZFE ©

1. 8 ssh UIEEEFHAEZF D EA Ansible 1Z#128 VM » Mi{FERvVolstER A E VCF EEZE Oracle
RAC WEEMETAGEIZ ©

git clone https://bitbucket.ngage.netapp.com/scm/ns-

bb/na oracle deploy rac.git

LINUX.X64 193000 grid home.zip
pP34762026 190000 Linux-x86-64.zip
LINUX.X64 193000 db home.zip
p34765931 190000 Linux-x86-64.zip
p6880880 190000 Linux-x86-64.zip

- 1E Ansible EEHIZSFE K E E #4232 BIERE ssh BRIBE 1T » &
I BN EEREIITEIEESRPIEB L .ssh BRI authorized_keys t&ZFH o

ssh-keygen

#Oracle hosts

[oracle]

ora0l ansible host=10.61.180.21
ansible ssh private key file=oraOl.pem
ora02 ansible host=10.61.180.22
ansible ssh private key file=ora02.pem

5. REMAETEZNAEITESBUE  UTEZAH host_name.yml 1%

# Binary lun
ora bin: /dev/sdb

# Host DB configuration
ins sid: "{{ oracle sid }}1"
asm sid: +ASM1

2. 7% Oracle ZEHEAERE T RAC ik 1 BEEE VM ERY /tmp/archive BRIFA o sZE R IKFE 2 2F
FREERELL 777 HEMRTZEY o

REEL ssh BB LR AWE

- REEAEERNEREHRSEUE - LT EBEREMIES hosts FIHERIRFEFH -

- ora01.yml HYBRBYEE TE &7 o



6. EEEAEEZNEHSYUIE - UTEEHBHIE vars.yml FYHRAECEES)

FHEHHEHHEF AR A AR A AR A AR AR AR R A
###

### ONTAP env specific config variables

#H#

FHASHHHH AR
#H4

# ONTAP storage platform: on-prem, vmware-vvols

ontap platform: vmware-vvols

Prerequisite to create five vVolss in VMware vCenter
VCF _ORA BINS - Oracle binary

VCF ORA CRS - Oracle cluster registry and vote

VCF _ORA DAT1 - Oracle data on nodel

VCF _ORA DAT2 - Oracle data on nodeZ2

VCEF ORA LOGS - Oracle logs on nodel or nodeZ2

+H H= H= H H= H

# Oracle disks are added to VM from vVols: 1 binary disk, 3 CRS
disks, 4 data disks, and 2 log disks.

S i
##

### Linux env specific config variables

#H#

HHEHHEHH A AR AR AR AR R R R A
##

redhat sub username: XXXXXXXX
redhat sub password: "XXXXXXXX"

# Networking configuration
cluster pub ip:
- {ip: 10.61.180.21, hostname: ora0Ol}
- {ip: 10.61.180.22, hostname: ora02}

cluster pri ip:
- {ip: 172.21.166.22, hostname: oraOl-pri}
- {ip: 172.21.166.24, hostname: oralO2-pri}

cluster vip ip:
- {ip: 10.61.180.93, hostname: ora0Ol-vip}
- {ip: 10.61.180.94, hostname: ora0O2-vip}

41



cluster scan name: ntap-scan

cluster scan ip:
- {ip: 10.61.180.90, hostname: ntap-scan}
- {ip: 10.61.180.91, hostname: ntap-scan}
- {ip: 10.61.180.92, hostname: ntap-scan}

FHASH A S R A
#

### DB env specific install and config variables

#H4

FHAFH S H AR A S A
#

# Shared Oracle RAC storage

ora crs:
- { device: /dev/sdc, name: ora crs 01 }
- { device: /dev/sdd, name: ora crs 02 }
- { device: /dev/sde, name: ora crs 03 }

ora data:
- { device: /dev/sdf, name: ora data 01

device: /dev/sdg, name: ora data 02

o o e

{
- { device: /dev/sdh, name: ora data 03
{

device: /dev/sdi, name: ora data 04

ora logs:
- { device: /dev/sdj, name: ora logs 01 }
- { device: /dev/sdk, name: ora logs 02 }

# Oracle RAC configuration

oracle sid: NTAP

cluster name: ntap-rac

cluster nodes: ora0Ol,oral2

cluster domain: solutions.netapp.com

grid cluster nodes: ora0l:ora0Ol-vip:HUB,ora02:ora02-vip:HUB
network interface list: ens33:10.61.180.0:1,ens34:172.21.166.0:5
memory limit: 10240

# Set initial password for all required Oracle passwords. Change
them after installation.
initial pwd all: "XXXXXXXX"

7. 1t Ansible #5128 > R EEMET A S 3E B /home/admin/na_oracle_deploy_rac > #7547 E 4B
G TE ansible FoRIEH o



ansible-playbook -i hosts l-ansible requirements.yml

8. 1T Linux BLBEIZS o

ansible-playbook -i hosts 2-linux config.yml -u admin -e
@vars/vars.yml

9. #1717 Oracle ZPEREIZA o

ansible-playbook -i hosts 4-oracle config.yml -u admin -e
@vars/vars.yml

10. =& » LB RIAt A LUSIBE —RIZASEITIRIAT ©

ansible-playbook -i hosts 0-all playbook.yml -u admin -e
@vars/vars.yml

VCF 7y Oracle RAC ZZEER:E
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ZEFIR AR VCF @ Oracle RAC ZPEEGEMIFAAIES R - LUFEIRFRA Oracle RAC BiREIE 2 EFE -

BB MR TAHAETT o

1. MEEEFERESDE A RAC VM LUEEEE Oracle A9MSEREEE o

[admin@oral0l ~]$ sudo su
[root@orall admin]# su - grid
[grid@ora0l ~]$ crsctl stat res -t

Name Target State

Server

State

ora.LISTENER.1lsnr
ONLINE ONLINE
ONLINE ONLINE
ora.chad
ONLINE ONLINE
ONLINE ONLINE
ora.netl.network
ONLINE ONLINE
ONLINE ONLINE
ora.ons
ONLINE ONLINE
ONLINE ONLINE
ora.proxy advm
OFFLINE OFFLINE
OFFLINE OFFLINE

orall
oral2

orall
oral2

orall
oral2

orall
oral2

STABLE
STABLE

STABLE
STABLE

STABLE
STABLE

STABLE
STABLE

STABLE
STABLE

ora.ASMNET1LSNR ASM.lsnr (ora.asmgroup)

1 ONLINE ONLINE

2 ONLINE ONLINE
ora.DATA.dg (ora.asmgroup)

1 ONLINE ONLINE

2 ONLINE ONLINE
ora.LISTENER SCANl.lsnr

1 ONLINE ONLINE

orall
oral2

orall
oral2

orall

STABLE
STABLE

STABLE
STABLE

STABLE



ora.LISTENER SCANZ.lsnr

1 ONLINE ONLINE oral2 STABLE
ora.LISTENER SCAN3.lsnr

1 ONLINE ONLINE oral02 STABLE
ora.RECO.dg (ora.asmgroup)

1 ONLINE ONLINE orall STABLE

2 ONLINE ONLINE oral02 STABLE
ora.VOTE.dg (ora.asmgroup)

1 ONLINE ONLINE orall STABLE

2 ONLINE ONLINE oral02 STABLE
ora.asm(ora.asmgroup)

1 ONLINE ONLINE orall
Started, STABLE

2 ONLINE ONLINE oral2

Started, STABLE
ora.asmnetl.asmnetwork (ora.asmgroup)

1 ONLINE ONLINE orall STABLE

2 ONLINE ONLINE oral2 STABLE
ora.cvu

1 ONLINE ONLINE oral2 STABLE
ora.ntap.db

1 ONLINE ONLINE orall

Open, HOME=/u01/app/o
racle2/product/19.0.
0/NTAP, STABLE
2 ONLINE ONLINE ora02
Open, HOME=/u01/app/o

racle2/product/19.0.

0/NTAP, STABLE

ora.orall.vip

1 ONLINE ONLINE orall STABLE
ora.oral2.vip

1 ONLINE ONLINE oral02 STABLE
ora.gosmserver

1 ONLINE ONLINE oral2 STABLE
ora.scanl.vip

1 ONLINE ONLINE orall STABLE
ora.scan2.vip

1 ONLINE ONLINE oral2 STABLE

ora.scan3.vip
1 ONLINE ONLINE ora02 STABLE
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[gridQ@oral0l ~]$

2. E55 Oracle ASM o

[grid@ora0l ~]$ asmcmd
ASMCMD> lsdg

State Type Rebal
Total MB

Voting files Name
MOUNTED EXTERN N
163840 163723

N DATA/

MOUNTED EXTERN N
163840 163729

N RECO/

MOUNTED NORMAL N
30720 29732

Y VOTE/

ASMCMD> lsdsk

Path

AFD:ORA CRS 01

AFD:ORA CRS_02
AFD:ORA CRS 03

AFD:ORA DATA 01

AFD
AFD
AFD

:ORA_DATA 02
:ORA DATA 03
:ORA_DATA 04
AFD:ORA LOGS 01
AFD:0ORA LOGS 02
ASMCMD> afd state
ASMCMD-9526:
host 'oraOl'
ASMCMD>

3. DIHEREEENRS

[grid@oral0l ~]$ olsnodes
orall
oral2

4. E&#% OCR/VOTE ©

Sector

The AFD state 1is

Logical Sector Block AU

Free MB Reqg mir free MB Usable file MB Offline disks

512 512 4096 1048576
0 163723 0
512 512 4096 1048576
0 163729 0
512 512 4096 4194304
10240 9746 0

'"LOADED' and filtering is 'ENABLED'

on



[grid@oral0l ~]$ ocrcheck

Status of Oracle Cluster Registry is as follows

Version
Total space (kbytes)
Used space (kbytes)

Available space
ID
Device/File Name

(kbytes)

succeeded

4

901284

84536

816748

118267044

+VOTE
Device/File integrity check

Device/File not configured

Device/File not configured

Device/File not configured

Device/File not configured

Cluster registry integrity check succeeded

Logical corruption check bypassed due to non-privileged

user

[grid@oral0l ~]1$ crsctl query css votedisk

## STATE File Universal Id File Name Disk group
1. ONLINE lca3fcb0bd354£8ebf00ac97d70e0824 (AFD:ORA CRS 01)
[VOTE]

2. ONLINE 708£84d505a54£58bf41124e09%9a5115a (AFD:ORA CRS 02)
[VOTE]

3. ONLINE 133ecfcedb684febbfdcl899b90£91c7 (AFD:ORA CRS 03)
[VOTE]

Located 3 voting disk(s).
[grid@orall ~]15$

5. E&#3% Oracle E5E228 o

[grid@oral0l ~]$ lsnrctl status listener

LSNRCTL for Linux: Version 19.0.0.0.0 - Production on 16-AUG-2024

10:21:38

Copyright (c) 1991, 2022, Oracle.

All rights reserved.
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Connecting to (DESCRIPTION=(ADDRESS=(PROTOCOL=IPC) (KEY=LISTENER)))
STATUS of the LISTENER

Alias LISTENER

Version TNSLSNR for Linux: Version 19.0.0.0.0 -
Production

Start Date 14-AUG-2024 16:24:48

Uptime 1 days 17 hr. 56 min. 49 sec

Trace Level off

Security ON: Local OS Authentication

SNMP OFF

Listener Parameter File
/u0l/app/grid/19.0.0/network/admin/listener.ora
Listener Log File
/ull/app/oracle/diag/tnslsnr/orall/listener/alert/log.xml
Listening Endpoints Summary...

(DESCRIPTION= (ADDRESS= (PROTOCOL=ipc) (KEY=LISTENER)))

(DESCRIPTION= (ADDRESS=(PROTOCOL=tcp) (HOST=10.61.180.21) (PORT=1521)))
(DESCRIPTION= (ADDRESS= (PROTOCOL=tcp) (HOST=10.61.180.93) (PORT=1521)))

(DESCRIPTION= (ADDRESS=(PROTOCOL=tcps) (HOST=orall.solutions.netapp.co
m) (PORT=5500) ) (Security=(my wallet directory=/ull/app/oracle2/produc
t/19.0.0/NTAP/admin/NTAP/xdb wallet)) (Presentation=HTTP) (Session=RAW
))
Services Summary...
Service "+ASM" has 1 instance(s).

Instance "+ASM1", status READY, has 1 handler(s) for this
service...
Service "+ASM DATA" has 1 instance(s).

Instance "+ASM1", status READY, has 1 handler(s) for this
service...
Service "+ASM RECO" has 1 instance(s).

Instance "+ASM1", status READY, has 1 handler(s) for this
service...
Service "+ASM VOTE" has 1 instance(s).

Instance "+ASM1", status READY, has 1 handler(s) for this
service...
Service "1fbfOaaaldl3cb5ae06315b43d0ab734.solutions.netapp.com" has
1 instance(s) .

Instance "NTAPl1", status READY, has 1 handler(s) for this
service...
Service "1fbfl142e7db2d090e06315b43d0a6894.solutions.netapp.com" has
1 instance (s) .

Instance "NTAP1", status READY, has 1 handler(s) for this



service...

Service "1fbf203c3a46d7bae06315b43d0ae055.s0lutions.netapp.com" has

1 instance(s) .
Instance "NTAPl1l", status READY, has 1 handler(s) for this

service...

Service "NTAP.solutions.netapp.com" has 1 instance(s).
Instance "NTAP1", status READY, has 1 handler(s) for this

service...

Service "NTAPXDB.solutions.netapp.com" has 1 instance(s).
Instance "NTAPl1", status READY, has 1 handler(s) for this

service...

Service "ntap pdbl.solutions.netapp.com”" has 1 instance(s).
Instance "NTAPl1", status READY, has 1 handler(s) for this

service...

Service "ntap pdb2.solutions.netapp.com”" has 1 instance(s).
Instance "NTAPl1", status READY, has 1 handler(s) for this

service...

Service "ntap pdb3.solutions.netapp.com”" has 1 instance(s).
Instance "NTAP1", status READY, has 1 handler(s) for this

service...

The command completed successfully

[grid@orall ~]$

[grid@ora0l ~]$ tnsping ntap-scan

TNS Ping Utility for Linux: Version 19.0.0.0.0 - Production on 16-
AUG-2024 12:07:58

Copyright (c) 1997, 2022, Oracle. All rights reserved.

Used parameter files:
/ul0l/app/grid/19.0.0/network/admin/sglnet.ora

Used EZCONNECT adapter to resolve the alias

Attempting to contact

(DESCRIPTION= (CONNECT DATA=(SERVICE NAME=)) (ADDRESS=(PROTOCOL=tcp) (H
0ST=10.61.180.90) (PORT=1521)) (ADDRESS= (PROTOCOL=tcp) (HOST=10.61.180.
91) (PORT=1521)) (ADDRESS= (PROTOCOL=tcp) (HOST=10.61.180.92) (PORT=1521)
))

OK (10 msec)

6. Br4% oracle EAEREREEERE o

[oracle@oral2 ~]1$ sglplus / as sysdba
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SQL*Plus: Release 19.0.0.0.0 - Production on Fri Aug 16 11:32:23
2024
Version 19.18.0.0.0

Copyright (c) 1982, 2022, Oracle. All rights reserved.

Connected to:

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 -
Production

Version 19.18.0.0.0

SQL> select name, open mode, log mode from v$database;
NAME OPEN_MODE LOG_MODE

NTAP READ WRITE ARCHIVELOG

SQL> show pdbs

CON_ID CON_ NAME OPEN MODE RESTRICTED
2 PDBSSEED READ ONLY NO
3 NTAP PDBI READ WRITE NO
4 NTAP PDB2 READ WRITE NO
5 NTAP PDB3 READ WRITE NO

SQL> select name from v$Sdatafile
2 union
3 select name from vS$controlfile
4 union
5 select member from v$logfile;

+DATA/NTAP/1FBFOAAAIDI3CB5AE06315B43D0AB734/DATAFILE/sysaux.275.1177
083797
+DATA/NTAP/1FBFOAAAIDI3CB5AE06315B43D0AB734/DATAFILE/system.274.1177
083797
+DATA/NTAP/1FBFOAAA1D13CB5AE06315B43D0AB734/DATAFILE/undo 2.277.1177
083853
+DATA/NTAP/1FBFOAAA1D13CB5AE06315B43D0AB734/DATAFILE /undotbsl.273.11
77083797
+DATA/NTAP/1FBFOAAAID13CB5AE06315B43D0AB734/DATAFILE /users.278.11770
83901

+DATA/NTAP/1FBF142E7DB2D090E06315B43D0A6894 /DATAFILE/sysaux.281.1177



083903
+DATA/NTAP/1FBF142E7DB2D090E06315B43D0A6894/DATAFILE/system.280.1177
083903
+DATA/NTAP/1FBF142E7DB2D090E06315B43D0A6894/DATAFILE/undo 2.283.1177
084061
+DATA/NTAP/1FBF142E7DB2D090E06315B43D0A6894/DATAFILE /undotbs1.279.11
77083903
+DATA/NTAP/1FBF142E7DB2D090E06315B43D0A6894 /DATAFILE /users.284.11770
84103
+DATA/NTAP/1FBF203C3A46D7BAE06315B43D0AE055/DATAFILE/sysaux.287.1177
084105

+DATA/NTAP/1FBF203C3A46D7BAEO06315B43D0AE055/DATAFILE/system.286.1177
084105
+DATA/NTAP/1FBF203C3A46D7BAE06315B43D0AEO55/DATAFILE/undo 2.289.1177
084123
+DATA/NTAP/1FBF203C3A46D7BAEO06315B43D0AE055/DATAFILE /undotbsl.285.11
77084105
+DATA/NTAP/1FBF203C3A46D7BAEO06315B43D0AE055/DATAFILE /users.290.11770
84125
+DATA/NTAP/86B637B62FE07A65E053F706E80A27CA/DATAFILE/sysaux.266.1177
081837
+DATA/NTAP/86B637B62FE07AG5E053F706E80A27CA/DATAFILE/system.265.1177
081837
+DATA/NTAP/86B637B62FE07A65E053F706E80A27CA/DATAFILE /undotbsl.267.11
77081837

+DATA/NTAP/CONTROLFILE/current.261.1177080403
+DATA/NTAP/DATAFILE/sysaux.258.1177080245
+DATA/NTAP/DATAFILE/system.257.1177080129
+DATA/NTAP/DATAFILE/undotbsl1.259.1177080311

+DATA/NTAP/DATAFILE /undotbs2.269.1177082203
+DATA/NTAP/DATAFILE/users.260.1177080311
+DATA/NTAP/ONLINELOG/group 1.262.1177080427
+DATA/NTAP/ONLINELOG/group 2.263.1177080427
+DATA/NTAP/ONLINELOG/group 3.270.1177083297
+DATA/NTAP/ONLINELOG/group 4.271.1177083313
+RECO/NTAP/CONTROLFILE/current.256.1177080403
+RECO/NTAP/ONLINELOG/group 1.257.1177080427
+RECO/NTAP/ONLINELOG/group 2.258.1177080427



+RECO/NTAP/ONLINELOG/group 3.259.1177083313
+RECO/NTAP/ONLINELOG/group 4.260.1177083315

33 rows selected.

7. STERIIBITRIZEE A EM express 2REE:E RAC B} o

< G @

© Notsecure | hitpsi//10.61.180.21:5500/em/login

"B

Anigln = @8 % - O

Copyright 2013, 2020, Oracle and/or is affiiates. All ights reserved.

< C @

© Notsecure | hitps;//10.61.180.21:5500/em/shell

ORACLE"

AN Bl = @ ® -~ M4

ORACLE enterprise Manager Database Express GEEED -
ENTAP (19.180.0.0) Performance v Storage v
Database Home
Time Zone
Browser (GMT-04:00) v 1 min Auto-Refresh v Refresh
Status Performance
Up Time 1 hours, 4 minutes; 16 seconds Activity  Services  Containers  Instances
Type RAC - 2lInstancels) up _—
CDB (3 PDB(S)) . B Other
Version 19.18.0.0.0 Enterprise Edition Cluster
° W Network
Platform Name  Linux x86 64-bit 4
Administrative
Archiver Started 2
Last Backup Time N/A 0 o B 1
Incident(s) 0 113520 AM  T14T00AM  T14640AM  115220AM  T1S800AM  120340PM  120820PM  121500PM  122040PM 122620 PM  123200PM
Aug 16, 2024 GMT-04:00
Resources
1% 73ce a7ce
T rses W total sga 3768
1% total_pga
ES o Wit . target pga 2868 NTAP_PDE3
% W instancels W User /0 shared pool 1068 W TP PDB2
% e mcr B large pool NTAP_PDB1
9:ce 9537 MB
2 W bufiercache
- E— oe W Shared 107, oe
Host C2U Active Sessions Memory Data Storage
SQL Monitor - Last Hour (20 max)
Top 20 by  Last Active Time v Filter by Status, SQL ID or User Name
Status v Duration saLiD SQL Plan Hash User Name Parallel Database Time 1/0 Requests SQL Text
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SnapCenterhRZs 6 tbhkZ 5 BEF 2L INAEIL M » B35 VMware vWols B RH#FIIX1E © SnapCenterfkf8 &
ieHEE R AR 2% AV EHIRIR A SR TIE AR N AN B RMRE B IE/ES) - ARAERR Oracle BINetApp
SnapCenterfifFHIHMAE R » AR RLLHAE E e LA Oracle ERLEIREFHTE" - FTEIEH T VCF
AR ESnapCenterhikZs 6 LUETT Oracle RAC B EFQMERAVERS T ER o

1. #%NetAppZiE48uL T & SnapCenter softwarehZs 6 : "NetAppsziE F&" o
2. YEEESHEASLE Windows VM BJSnapCenter © Z#SnapCenter 6.0 B FRIE M o

H m MetApp SnapCenter® Server >
Prerequisites Validation [ g |
Validation of the following prerequisites failed. Rectify the failures and restart the installation.
Microsoft .NET 8.0 - Windows Server Hosting
Netfpp SnapCenter® Server requires Microsoft MET 8.0.5 - Windows Server Hosting or
later.
PowerShell 7
MNetApp SnapCenter® Server requires PowerShell 7.4.2 or later.
’ System Restart.
Restart is pending. It is recommended to restart the host before setting up NetApp
SnapCenter® Server,
hutsllef kT Upgrade Cancel

3. UEEE S REKRHMI Java JDK'EVS AN SEEAEIH Java" o

@ R Windows RARZIZPBEEARIRIEF » s/ 4915 B E FL ESnapCenterfAl lR2 4
WEIRS A » WERAEEREHITSnapCenter&gE o

4. YREFERESDER HTTPS EiZIE 8846 E ASnapCenter Ul LR ESnapCenter for Oracle ©
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5. BE "Get Started WMIRIEEHAE > AJLUEBEEEE PR T #ESnapCenter ©

M NetApp SnapCenter® ® @ Ladministrator SnapCenterAdmin [ Sign Out

Get Started > X

L)
-0 Add storage connections and licnsing
Dashboard - >
Configure user credentials .
Add a host & install plug-ins 9
Create policies =

Protect resources

B El L 0aq P

v
Back up now v
Unable to connect to YouTube. You can use the playlist
Restore a backup ol
(https://vww.youtube.com/playlist?

list=PLdXI3bZJEw7nofM6IN44eOed4a0Sorycke) to view the videos. Clone 3 backup “
CA Certificate Settings o

@ B:ckup to Object Store =

Learn more

6. F#7 "Hypervisor Settings 2B E ©

M NetApp SnapCenter® = @- Ladministrator SnapCenterAdmin W Sign Out
GlobalSettings ~ Polides  UsersandAccess  Roles  Credential  Software

Resources Global Settings

Reports Hypervisor Settings @ N

Hosts VMs have iSCS! direct attached disks or NFS for all the hosts
Notification Server Settings @ ~
Configuration Settings @ ~
Purge jobs Settings @ v
Domain Settings @ ~
CA Certificate Settings @ v
Disaster Recovery €@ ~
Audit log Settings @ ~
Multi Factor Authentication (MFA) Settings @ v

N
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I NetApp SnapCenter®
ONTAP Storage

ONTAP Storage Connections
[]  Name

There s no match for your search or data
is not available.

LY

-
Set up your policies, global settings,

= credential and configure roles, permissions,
and load balanang

M NetApp SnapCenter®

A = ©-  fadministrator  SnapCenterAdmin @l Sign Out

X

Add Storage System

Add Storage System @

Storage system [ 172.169.25

] \

B

password |

Event (EMS) &

send AutoSupport notification to storage system
Log SnapCenter Server events to syslog

£ More Options : Platform, Protocol, Preferred P etc.

©-  Ladministrator  SnapCenterAdmin [ Sign Out

ONTAP Storage  Azure NetApp Files

BTl OonTAP Clusters -

@ Resources ONTAP Storage Connections
£ monitor ] Name » User Name Platform Controller License
2 i} 172.16.9.25 s admin AFF v

8. ¥

=]

vSphere &4 VM o

Oracle RAC B} [EE #1423 vSphere 1 E#% "Credential’ FtSnapCenter?zEX DB VM #

Z/BFEMETE Linux VM _ERA sudo #[R o RIUAERESEN AR EEMEAE ID

B REIHYERET o vShpere JMIMETUEHILESEIEFHZE ID 27F vCenter PEEIGHF ERI4 T ER

fy o

M NetApp SnapCenter®

Global settings ~ Policies

[ ] ©-  Ladministrator  SnapCenterAdmin

UsersandAccess  Roles  Credential  Software

+

™

©  Resources Credential Name
S monitor i

&1 Repors

& Hosts

51 Storage Systems

Settings

Authentication Mode Details

Linux Userld:admin

9. £ VCF H#i1¥ Oracle RAC BEH}EE#H % "Hosts AL —EFBEHEIM DB VM &:% ©

M NetApp SnapCenter®

sddc.netapp.com

2 administrator  SnapCenterAdmin

Add Host

HostName | ora01.solutions.netapp.com

Credentials ‘ admin | & @
Select Plug-ins to Install SnapCenter Plug-ins Package 6.0 for Linux
[ 18mpB2 [ mongops
[ mysqL [ oracle Applications @
Oracle Database [ sapase
[ postgresaL [ sap maxoe
] sapHANA [ storage @
[ unix File Systems

£ More Options ; Port, Install Path, Custom Plug-ins...

- [
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Confirm Fingerprint X

Authenticity of the host cannot be determined €9

Host name = Fingerprint Valid
oralt.zolutions.netzpp.com ssh-
ed25519 256 FAED:C8:FC:C3:A3:95:6B:C8:BF:0A:C4:69:E6:FF:64
Confirm and Submit
Confirm Fingerprint X

Authenticity of the host cannot be determined @B
Host name 1= Fingerprint Valid

arali.solutions.netapp.com zzh-
ed25519 256 FAED:CB:FC:C3:A3:95:6B:C8:BR.0A:CL:69:EE:FFBA

oral2.solutions.netapp.com zsh-
ed25519 256 FAED:CEIFC:C3:A3:95:6B:C8:BF.0A:C4:69:E6:FF6A

Confirm Cthers and Submit ‘

10. $3{L1h > #ENetApp VMware JMIMET VM i E "Hosts A L —EPEEHEILAY vSphere JMIMET
VM /&5E °

FINetApp SnapCenter®

. &% > £ DB VM L2537 Oracle E#}/E#% » [A% settings-"Policies #1I Oracle Bl E#H{7 SREE o
BAEERT  BUBEBNFEERSEDRE  UAKFEEENER R » (TR AREMIR L HERY
BikbEX -
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I NetApp SnapCenter® @ = @ Aadministrator SnapCenterAdmin [ Sign Out
Global Settings  Polices  UsersandAccess  Roles  Credential  Software

Oracle D:

+ ’ ] (1]

New Modiy
Name |t BackupType Schedule Type Replication Verification
Oracl Archive Logs Backup LOG, ONLINE Hourly
Oracle Online Full Backup FULL, ONLINE Hourly

CD FE{RSnapCenterfal iR 252 8 0] LU 24 DB VM # vSphere & VM B IP {ifdit o [E4% > DB
VM % #8F0 vSphere SMIFET VM 258 0] LU#HT 2 SnapCenterfal iRESAY IP ik o

BrERN
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BUESRIET RMAN B9757548LE > SnapCenterfl| HONTAPH R & (RIR B IR B IR E R EH? « ERIE
R o ANERIEEIREBZ AR Oracle HBIAER, » FLLIRBEERER — -

1. #t Resources EIEE > i VM i€ ZESnapCenter® > FEHMBIR vM LHNERBERE -4 B
EHEARAEEERA "Not protectedeo

M NetApp SnapCenter® - Ladministrator  SnapCenterAdmin (@ Sign Out]

Oracle Database H
-

-~ Name Oracle Database Type Host/Cluster Resource Group Policies LastBackup | Overall Status

NTAP RAC (Multitenant) ntap-rac Not protected

M NetApp SnapCenter® - fadministrator  SnapCenterAdmin [ Sign Out
Oracle Database [l Database - Protect
Fm Name
AP
o 2 3 4 5
Resource Folicies Verification Notification summary

Provide format for custom snapshot name

Use custom name format for Snapshot copy
$CustomText
NTAP

Backup settings

Exclude archive log e
destinations from <
backup

3 MRFE > FERABMRIBIREE o

A administrator ~ SnapCenterAdmin @ Sign Out

Oracle Database [ Database - Protect

(i)

I Name

0—©0 : : :

Resource Verification Notification Summary

Select one or more policies and configure schedules

Oracle Online Backup -r@ + |0

Configure schedules for selected policies

Policy |z Applied Schedules Configure Schedules
Oracle None To schedule operations select a policy that has the appropriate schedule associated, or
Online modify the selected policy to allow schedules,

Backup

Total 1

4 MRFTE > KREBHIEEEA

3
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I NetApp SnapCenter®

Oracle Database [

Database - Protect

Search datal

2 administrator  SnapCenterAdmin

Name

0—© 0—0

Resaurce Policies

Provide email settings @

Selact the service accounts or people to notify regarding protection issues,

Email preference | Never

From From email
To Emailto
Subjact Notification

Attach job report

5. BEMEUWTEMUMFAERERE -

I NetApp SnapCenter®

Oracle Database [

Database - Protect

Search databases

Name
o © 0—©O
Resaurce Policies Verification Notification

Database name NTAP
Polic

Set up your policies, Zlabal settings 2

edentia and configure roes, parmisions, Verification enabled for policy None

and load balancing

Send email No

6. REEEA MR IEEEMIEE Back up Now °

M NetApp SnapCenter®

Oracle Database [

“NTAP" Topology

Manage Copies

0 Backups

= | 0Clones

Local copies

Primary Backup(s)
(search

Backup Name

There is no match for your search.

2 administrator  SnapCenteradmin @ Sign Out

©®-  Ladministrator  SnapCenterAdmin [ Sign Out

7Y Py

BacuptoObjectSore  Remore Protection

’ X (i)

BackupNow Moty Maintzrance:

Summary Card
0 8ackups
0 Data Backups.
0 Log Backups
0 Clones

0 Snapshots Locked

Snapshot Lock Expiration Count | Typel?  EndDate  Verified Mounted | RMAN Cataloged seN
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Backup

Create a backup for the selected resource

Resource Name

NTAP

Policy

Oracle Online Backup - 9

(] verify after backup

Cancel

7. B {EERILTE "Monitor' ##— T IETEHITAVERRFIRGER F ©




Job Details

Backup of Resource Group 'ntap-rac_NTAP' with policy 'Oracle Online Backup'

+" w Backup of Resource Group ‘ntap-rac_NTAP' with policy 'Oracle Online Backup'

v

L

b |dentifying preferred host

orafl.solutions.netapp.com

| 2

>

>

Prescripts

Preparing for Oracle Database Backup
Preparing for File-System Backup
Backup datafiles and control files
Backup archive logs

Finalizing Oracle Database Backup
Finalizing File-Systam Backup
Postscripis

Data Collection

Send EMS Messages

O Task Name: ora01.solutions.netapp.com Start Time: 08/16/2024 6:10:10 PM End Time: 08/16/2024 6:14:32 PM

8. H—TERENEE RAC ERIEMESTHERE

View Logs

Close

-
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NTAP1 Topology

Manage Copies

=

—pwr

Local copies

Primary Backup(s)

( search v)

Backup Name

ora_01.07-18-2024.11.17.20.8165_1
ora_01_07-18-2024.11.17.20.8165.0
ora_01.07-18-2024_11.09.08.6002_1

ora_01_07-18:2024_11.09.08,6002_0

62

g

ot Obectsiore

Summary Card
4 Backups

2 Data Backups

2 Log Backups
1 Clone

0 snapshots Locked

Snapshot Lock Expiration Count EndDate  Verfied
1 Leg 0771872024 11:17:55 AM 8 Not
Applcable
1 Data Unverified
1 Leg 0771872024 11:09:44 A B Not
Applcable
1 Dam 0771872024 11:09:30 AW 8 Unverifled

’

oty

Mounted

False
False
False

False

RMAN Cataloged

Not
Cataloged

Cataloged
Not

Cataloged
Not

Cataloged

SN

2874360

2874313

2873909

2873861



SnapCenter# Oracle RAC Bl ERH 7 SN IRIRE N PERBVEEIR o EULEHITF > FHFIREBIM AR
ERRBEMETINGE > ARRENERRIIER—ERTAAES

1. BT UTREER - AR > BUUAEKRTRARPEA—T » UESERIDAFRKRZ A RBIRMEGER
MENEESEMIFAESE

[oracle@ora0l ~]$ sglplus / as sysdba

SQL*Plus: Release 19.0.0.0.0 - Production on Mon Aug 19 10:31:12
2024
Version 19.18.0.0.0

Copyright (c) 1982, 2022, Oracle. All rights reserved.
Connected to:

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 -
Production

Version 19.18.0.0.0

SQL> show pdbs

CON_ID CON_ NAME OPEN MODE RESTRICTED
2 PDBSSEED READ ONLY NO
3 NTAP PDBI READ WRITE NO
4 NTAP PDB2 READ WRITE NO
5 NTAP PDB3 READ WRITE NO

SQL> alter session set container=ntap pdbl;

Session altered.

SQL> create table test (id integer, dt timestamp, event
varchar (100)) ;

Table created.

SQL> insert into test values (1, sysdate, 'validate SnapCenter rac
database restore on VMware vVols storage');

1 row created.
SQL> commit;

Commit complete.
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3.

SQL> select * from test;

19-AUG-24 10.36.04.000000 AM
validate SnapCenter rac database restore on VMware vVols storage

SQL>

. 2XBSnapCenter "Resources #IEF > FERENTAP1HEDIREER - K AERIKAEIINIREE

EHEIDEE o Bhi%E "Restore EXENER TIERAZ ©

I NetApp SnapCenter® ® @- Ladminstrator  SnapCenterAdmin [ Sign Out

NTAP Topology

QR

Manage Copies

o
v NTAP
P P o sacups Summary Card
&l —
== | oclones 2 Backups
o Local copies 1 Data Backup
b 1 Log Bickup
0 Clones
= 0 Snapshots Locked
Primary Backup(s)
search [v -
st
Backup Name Snapshot Lock Expiration Count TypelF End Date Verified Mounted RMAN Cataloged SCN
NTAP_08-16-2024_18.10.100274_1 1 Log 08/16/2024 6:14:25 PM 8 Not False Not 3165738
Applicable Cataloged
NTAP_08-16-2024_18,10.10.0274_0 1 Data 08/16/2024 6:13:39 PM 8 Unverified False Not 3164834
Cataloged

EIEIMEHE -



Restore NTAP X

1 Restore Scope

Select RAC Node | ora01.solutions.netapp.com v
2 Recavery Scope Restore Scope @
3 PreOps @ All Datafiles

(0 Pluggable databases (PDBs)
4 PostOps
(0 Pluggable database (PDB) tablespaces

5 ' Notification
O contraol files
6 Summary
Database State

Change database state if needed for restore and recovery

Restore Mode @

Force in place restors

In place restore will skip the foreign files{files which are not part of the database) validation check. The Oracle database and
the ASM disk group will be restored to the point when the backup was created.

4. BZEMIEEE 211 Logs ©
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Restore NTAP

o fRESE SLopE Choose Recovery Scope

@) 4 Logs o

) Unitil SCN (System Change Number)

3 PreOps ) Date and Time
O No recovery
4 PostOps
Specify external archive log files locations [+ [i]
5 Notification

6 Summary

O FEEEMITH AT ETAR A o

Previous




Restore NTAP

o ERTLE Segpe Specify optional scripts to run before performing a restore job @

o Recovery Scope Prescript full path | Mvarfopt/snapcenter/spl/scripts/  [Enter Prescript path

3 PreOps Arguments
4 PostOps Script timeout 60 LY

5 MNotification

6 Summary

6. fEEEHI TR A ERRER A o

Pravious ‘

Next
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Restore NTAP

o s UEE SLOpe Specify optional scripts to run after performing a restore job @
o Recovery Scope Postscript full path Mvarfopt/snapcenter/spl/scripts/ |Enter Postscript path
o PraOps Arguments

" : | .
4 PostOps B open the database or container database in READ-WRITE mode after recovery

5 Motification

6 Summary

7. MRFBEAVEE - FETIERS -

Pravious ‘

Next



Restore NTAP

o ffe=core SLape Provide email settings @
o Recovery Scope Email preference Mever
o-PreOps From From email
o PostOps To Email to
Subject MNaotification
5 Notification : e
Attach job report
6 Summary

8. EEMELIE Finish BENRIEMEEE o
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Restore NTAP

o Restora Scope Summary

o Recavery Scope Restore node

e PreOps
o PostOps
o Notification

Backup name
Backup date
Restore scope
Recovery scope

Options

Prescript full path None
Prescript arguments
Postscript full path MNone
Postscript arguments

Send email No

Sl
e after recovery , Force in place restore mode

ora01.solutions.netapp.com

NTAP_08-16-2024_18.10.10.0274_0

9 PM

tainer database in

sary , Open the database or con

o

9. % RAC DB VM ora01 Bgs8 BRI EMNER/ERE D MIATRE ERMARETIER 3 XEFEIZAYAR

xo

[root@orall ~]# su - oracle

[oracle@oral0l ~]1$ sglplus / as sysdba

SQL*Plus: Release 19.0.0.0.0 - Production on Mon Aug 19 11:51:15

2024
Version 19.18.0.0.0

Copyright (c) 1982, 2022, Oracle.

Connected to:

All rights reserved.

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 -

Production
Version 19.18.0.0.0

SQL> select name, open mode from v$database;



NAME OPEN MODE

SQL> sho pdbs

CON_ID CON_ NAME OPEN MODE RESTRICTED
2 PDBSSEED READ ONLY NO
3 NTAP PDBI READ WRITE NO
4 NTAP PDB2 READ WRITE NO
5 NTAP PDB3 READ WRITE NO

SQL> alter session set container=ntap pdbl;
Session altered.

SQL> select * from test;

19-AUG-24 10.36.04.000000 AM
validate SnapCenter rac database restore on VMware vVols storage

SQL> select current timestamp from dual;

CURRENT TIMESTAMP

19-AUG-24 11.55.20.079686 AM -04:00

SQL> exit

Disconnected from Oracle Database 19c Enterprise Edition Release
19.0.0.0.0 - Production

Version 19.18.0.0.0

E5eh T A vVols?E VCF H¥t Oracle RAC Bl E#1TSnapCenter&{n ~ ERMERATRE o
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* "VMware EiREHE"
* "SnapCenter software X #&"

* "ONTAP tools for VMware vSphereX#1&"
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https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
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