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TR-4997: Implantacao e protecao do Oracle RAC
em VCF com vVols

Allen Cao, Niyaz Mohamed, NetApp

A solucao fornece uma visao geral e detalhes para implantacao e prote¢do do Oracle no
VMware Cloud Foundation (VCF) com vSphere Virtual Volumes (vVols) como
armazenamento de banco de dados primario e banco de dados Oracle na configuracéo
Real Application Clusters (RAC).

Propésito

O VMware vSphere Virtual Volumes (vVols) € uma estrutura de gerenciamento e integracdo SAN/NAS que
expOe discos virtuais como objetos de armazenamento nativos e permite operagdes baseadas em matriz no
nivel do disco virtual. Em outras palavras, os vVols tornam os dispositivos SAN/NAS compativeis com VM e
desbloqueiam a capacidade de aproveitar servicos de dados baseados em array com uma abordagem
centrada em VM na granularidade de um unico disco virtual. Os vVols permitem que os clientes aproveitem os
recursos exclusivos de seus investimentos atuais em armazenamento e fagam a transicdo sem interrupgdes
para um modelo operacional mais simples e eficiente, otimizado para ambientes virtuais que funcionam em
todos os tipos de armazenamento.

Em"TR-4996" , demonstramos a implantagéo e protecédo de banco de dados Oracle de instancia Unica em
VCF com vVols. Esta documentagdo demonstra a implantagéo e a prote¢gao de um banco de dados Oracle
RAC em um ambiente VMware Cloud Foundation com vVols como armazenamento de banco de dados
primario em um cluster de armazenamento NetApp ONTAP . O banco de dados Oracle RAC é configurado
como se estivesse implantado em sistemas de arquivos locais em um sistema de armazenamento local. Este
relatorio técnico se concentra nas etapas de criagcao de vVols no VCF para implantagéo do Oracle RAC.
Também demonstramos a implantagao do banco de dados Oracle RAC em VCF em vVols com o kit de
ferramentas de automacao NetApp e a protecédo do banco de dados RAC com a ferramenta NetApp
SnapCenter Ul.

Esta solugéo aborda os seguintes casos de uso:
* Implantagao de banco de dados Oracle RAC em VCF com armazenamento de dados vVols no NetApp

ONTAP AFF como armazenamento de banco de dados primario

» Backup e restauracao de banco de dados Oracle em VCF com armazenamento de dados vVols usando a
ferramenta NetApp SnapCenter Ul

Publico
Esta solugéo é destinada as seguintes pessoas:
« Um DBA que gostaria de implantar o Oracle RAC no VCF com armazenamento de dados vVols no NetApp

ONTAP AFF como armazenamento de banco de dados primario

» Um arquiteto de solugbes de banco de dados que gostaria de testar cargas de trabalho do Oracle RAC em
VCF com armazenamento de dados vVols no armazenamento NetApp ONTAP AFF

* Um administrador de armazenamento que gostaria de implantar e gerenciar um banco de dados Oracle
RAC implantado no VCF com armazenamento de dados vVols no armazenamento NetApp ONTAP AFF

* Um proprietario de aplicativo que gostaria de configurar um banco de dados Oracle RAC em VCF com


vcf-ora-si-vvol.html

armazenamento de dados vVol

Ambiente de teste e validacao de solucoes

O teste e a validagao desta solugdo foram realizados em um ambiente de laboratério no VCF com
armazenamento de dados vVols no armazenamento NetApp ONTAP AFF que pode nao corresponder ao
ambiente de implantagao final. Para mais informagées, consulte a segao Fatores-chave para consideragao de
implantagéo .

Arquitetura
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Componentes de hardware e software

Hardware

NetApp ONTAP AFF A300 Verséo 9.14.1P4 Prateleira DS224 com 24 discos
NVMe, capacidade total de 35,2
TiB

Cluster VMware VSphere Versao 8.02 12 CPU(s) x Intel® Xeon® Gold
5218 CPU @ 2,30 GHz, 8 no6s (4
dominios de gerenciamento e 4
dominios de carga de trabalho)

Software



RedHat Linux

Servidor Windows

Centos Linux

Infraestrutura de grade Oracle

Banco de Dados Oracle

Oracle OPatch

Servidor SnapCenter

SnapCenter Plug-in for VMware
vSphere

Ferramenta ONTAP para VMware
vSphere

Abra o JDK

Kernel RHEL-8.6, 4.18.0-
372.9.1.el8.x86_64

Padréo 2022, 10.0.20348 Build
20348

CentOS Linux versao 8.5.2111

Versao 19.18

Versao 19.18

Versao 12.2.0.1.36

Verséo 6.0
Verséo 6.0

Verséo 9.13

Versao java-11-openjdk-
11.0.23.0.9-3.e18.x86_64

Configuragao do banco de dados Oracle RAC em VCF

N6 RAC

ora01

ora02

Banco de dados

NTAP(NTAP_pdb1,NTAP_pdb2,NT
AP_pdb3)

NTAP(NTAP_pdb1,NTAP_pdb2,NT
AP_pdb3)

Hospedagem de servidores Oracle
DB, implantagéo de assinatura
RedHat para testes

Hospedagem do servidor
SnapCenter

Hospedagem do controlador
Ansible

Patch RU aplicado
p34762026_190000_Linux-x86-
64.zip

Patch RU aplicado
p34765931_190000_Linux-x86-
64.zip

Ultimo patch
p6880880_190000_Linux-x86-
64.zip

Implantacdo de grupo de trabalho

Implantado como uma VM ova no
cluster vSphere

Implantado como uma VM ova no
cluster vSphere

Requisito do plugin SnapCenter em
VMs de banco de dados

Armazenamento de banco de
dados

Armazenamentos de dados vVols
(VCF_ORA_BINS,

VCF_ORA _CRS,

VCF_ORA _DAT1,

VCF_ORA DAT2,
VCF_ORA_LOGS) no NetApp
ONTAP AFF A300

Armazenamentos de dados vVols
(VCF_ORA_BINS,

VCF_ORA _CRS,

VCF_ORA _DAT1,

VCF_ORA _DAT2,

VCF_ORA _LOGS) no NetApp
ONTAP AFF A300



Fatores-chave para consideracao de implantagao

* Protocolo para conectividade de cluster vVols com ONTAP . NFS ou iSCSI s&o boas escolhas. Os
niveis de desempenho sao equivalentes. Nesta demonstracdo de solugédo, usamos iSCSI como um
protocolo de armazenamento para conectividade vVols com o cluster de armazenamento ONTAP
sublinhado. Se a infraestrutura VCF for compativel, os protocolos FC/FCoE e NVMe/FC também seréo
suportados para armazenamentos de dados vVols no NetApp ONTAP.

* Layout de armazenamento Oracle em datastores vVols . Em nossos testes e validagdes, implantamos
cinco armazenamentos de dados vVols para binarios Oracle, registro/votacao de cluster Oracle, dados
Oracle e arquivos de log Oracle. E uma boa préatica separar diferentes tipos de arquivos Oracle em seus
préprios armazenamentos de dados para que o backup, a recuperagéo ou a clonagem do banco de dados
possam ser facilmente gerenciados e executados. Crie vVols dedicados para bancos de dados grandes e
compartilhe vVols para bancos de dados menores ou bancos de dados com perfil de QoS semelhante.

* Redundéancia de armazenamento Oracle. Usar Normal Redundancy para arquivos criticos de
registro/votagao do cluster Oracle RAC, de modo que trés arquivos de votagédo em trés grupos de falhas
de disco ASM fornegam protecéo ideal do cluster e o registro do cluster seja espelhado entre os grupos de
falhas de disco ASM. Usar External Redundancy para arquivos binarios, de dados e de log do Oracle
para otimizar a utilizagcdo do armazenamento. O ONTAP RAID-DP sublinhado fornece protegédo de dados
quando External Redundancy estd empregado.

* Credencial para autenticagcao de armazenamento ONTAP . Use somente credenciais de nivel de cluster
ONTAP para autenticagdo do cluster de armazenamento ONTAP , incluindo conectividade do SnapCenter
com o cluster de armazenamento ONTAP ou conectividade da ferramenta ONTAP com o cluster de
armazenamento ONTAP .

* Provisionar armazenamento do repositério de dados vVols para a VM do banco de dados. Adicione
apenas um disco por vez a VM do banco de dados a partir do armazenamento de dados vVols . Adicionar
varios discos de armazenamentos de dados vVols ao mesmo tempo nao é suportado no momento.

Protecao de banco de dados. A NetApp fornece um pacote de SnapCenter software para backup e
restauragéo de banco de dados com uma interface de usuario amigavel. A NetApp recomenda
implementar essa ferramenta de gerenciamento para obter backup rapido do SnapShot, restauragéo
rapida do banco de dados e recuperacao.

Implantacao da solucao

As segdes a seguir fornecem procedimentos passo a passo para implantagéo do banco de dados Oracle 19¢
no VCF com datastores vVols no armazenamento NetApp ONTAP em uma configuragdo Oracle RAC.

Pré-requisitos para implantagao



A implantacao requer os seguintes pré-requisitos.

1. Um VMware VCF foi configurado. Para obter informagdes ou instrugdes sobre como criar um VCF,
consulte a documentacao do VMware"Documentacao do VMware Cloud Foundation™ .

2. Provisione trés VMs Linux, duas VMs para o cluster de banco de dados Oracle RAC e uma VM para
o controlador Ansible dentro do dominio de carga de trabalho VCF. Provisione uma VM de servidor
Windows para executar o servidor NetApp SnapCenter . Para obter informagdes sobre como
configurar o controlador Ansible para implantagéo automatizada do banco de dados Oracle, consulte
os seguintes recursos"Introdugdo a automacéo de solugdes da NetApp .

3. As VMs do banco de dados Oracle RAC devem ter provisionadas pelo menos duas interfaces de
rede: uma para interconexao privada do Oracle RAC e outra para aplicativos ou trafego de dados
publicos.

4. O plugin SnapCenter versao 6.0 para VMware vSphere foi implantado no VCF. Consulte os seguintes
recursos para a implantagao do plugin:"Documentacéo do SnapCenter Plug-in for VMware vSphere" .

5. Aferramenta ONTAP para VMware vSphere foi implantada no VCF. Consulte os seguintes recursos
para a ferramenta ONTAP para implantagdo do VMware vSphere:"Documentacao das ONTAP tools
for VMware vSphere"

@ Certifique-se de ter alocado pelo menos 50 GB no volume raiz da VM Oracle para ter
espaco suficiente para preparar os arquivos de instalagdo do Oracle.

Criar perfil de capacidade de armazenamento


https://docs.vmware.com/en/VMware-Cloud-Foundation/index.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/automation/getting-started.html
https://docs.netapp.com/us-en/sc-plugin-vmware-vsphere/
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html

Primeiro, crie um perfil de capacidade de armazenamento personalizado para o armazenamento ONTAP
sublinhado que hospeda o armazenamento de dados vVols .

1. Nos atalhos do cliente vSphere, abra a ferramenta NetApp ONTAP . Certifique-se de que o cluster de
armazenamento ONTAP foi adicionado a Storage Systems como parte da implantagao da
ferramenta ONTAP .

— vSphere Client O\

Shortcuts
Inventories
[H] E @ e %
Hosts and Clusters VMs and Templates Storage Networking Content Libraries Global Inventory Lists Workload Management

Monitoring

e = =2 E O3

= (! g S RS

Task Console Event Console VM Customization VM Storage Policies Host Profiles Lifecycle Manager
Specifications

Plugins

SnapCenter Plug-in for -

VMware vSphere

Administration

Q

Licensing

2. Cligue em Storage capability profile para adicionar um perfil personalizado para o Oracle.
Dé um nome ao perfil e adicione uma breve descrigcao.



Create Storage Genaral
Capahiiity Profile

t General

3. Escolha a categoria do controlador de armazenamento: desempenho, capacidade ou hibrido.

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

CANCEL BACK NEXT

4. Selecione o protocolo.



Create Storage Protocol
Capability Profile

Protocol: Any v

1 General
2 Platform

3 Protocol

CANCEL BACK NEXT

5. Defina uma politica de QoS, se desejar.

Create Storage Performance
Capability Profile
O Nore @©
je () QoS policy group @
2 Platform Min IOPS:
3 Protocol Max IOPS:

4 Performance Unlimited

CANCEL BACK NEXT

6. Atributos de armazenamento adicionais para o perfil. Certifique-se de que a criptografia esteja

habilitada no controlador NetApp se quiser ter o recurso de criptografia, ou isso podera causar
problemas ao aplicar o perfil.



Create Storage Storage attributes
Capability Profile

1 General Deduplication: Yes o
2 Platform Compression: Yes o

3 Protocol Space reserve: Thin ~

4 Performance Encryption: Yes v

5 Storage attributes Tiering policy (FabricPool): None v

6 Summary

7. Revise o resumo e conclua a criagao do perfil de capacidade de armazenamento.

Create Storage Summary
Capability Profile
Name: ASA_ORA
Description: ASA for Oracle.
1 General
Platform: Performance
2 Platform Asymmetric: No
Protocol: Any
3 Protocol Performance: None
Space reserve: Thin
A PEfermEREs Deduplication: Yes
Compression: Yes
5 Storage attributes Encryption: Yes
Tierina policv (FabricPool): None
6 Summary
CANCEL BACK FINISH

Criar e configurar o armazenamento de dados vVols



Com os pré-requisitos concluidos, efetue login no VCF como usuario administrador por meio do cliente
vSphere, navegando até o dominio da carga de trabalho. N&o use a opgao de armazenamento integrada
do VMware para criar vVols. Em vez disso, use a ferramenta NetApp ONTAP para criar vVols. A seguir
sdo demonstrados os procedimentos para criar e configurar vVols.

1. O fluxo de trabalho de criacdo de vVols pode ser acionado pela interface da ferramenta ONTAP ou
pelo cluster de dominio de carga de trabalho do VCF.

— vSphereClient O,

NetApp ONTAP tools INSTANCE 172.21.166.149:8443 v

Overview
Storage Systems
Storage capability profile
Storage Mapping
settings
Reports
Datastore Report

Virtual Machine Report
vVols Datastore Report

v ual Machine

Report

Log Integrity Report

v | RecentTasks  Alarms

ONTAP tools for VMware vSphere

Getting Started  Traditional Dashboard  vVols Dashboard

=

Add Storage System

L

Provision Datastore

Add storage systems to ONTAP tools for VMware vSphere.

Create traditional or vVols datastores.

PROVISION

®v

ONTAP 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.

Next Steps

View Dashboard
View and monitor the datastores in ONTAP.
tools for VMware vSphere.

&

Settings

Configure administrative settings such as
credentials, alarm thresholds

« Oualified and supported with ONTAP 9.14.1

What's new?

March 8, 2024

= Supports and interoperates with VMware vSphere 8.x releases(including 8.0 Update 2)

— vSphere Client

Q

(8] B @
v [@ vcf-mO1-vcOl.sddc.netapp.com
> [ vcf-mO1-dcol

v [@ vcf-wkld-vcOl.sddc.netapp.com

~ [ IT-INF-V [} Actions - vef-wkid-01-DC

vef-v
vcf-w
vef-w
vcf-v
ora_{
ora_{
ora_{
Orac
Orac
Orac
Orac
snap
SQLs
SQLs
SQLS
SQLs

vef-v

L2 I = R = R - o o oo o

Winz

£ Add Host...
[ New Cluster...
New Folder
Distributed Switch
&% New Virtual Machine...
& Deploy OVF Template..

Storage
Edit Default VM Compatibility...
g Migrate VMs to Another Network..

Move To...
Rename..

Tags & Custom Attributes

Add Permission...

Alarms

$3 Delete

<

Summary Monitor Configure
Datacenter Details

Hosts:
Virtual Machines:

Clusters:

Networks:

Datastores:

NetApp ONTAP tools
Provision Datastore
s a————4

Update Host and Storage Data

Resources

= ONTAP tools for VMware vSphere Documentation Resources

= RBAC User Creator for Data ONTAP

B vcf-wkld-01-DC i acTions

Permissions

Hosts & Clusters

VMs Datastores Networks Updates

Capacity and Usage
Last updated at 9:57 AM
CPU

8.2 GHz used

Memory
81.48 GB used
Storage

495.63 GB used

VIEW STATS

2. Preenchendo informagdes gerais do armazenamento de dados, incluindo destino de
provisionamento, tipo, nome e protocolo.

10



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

CANCEL NEXT

3. Selecione o perfil de capacidade de armazenamento personalizado criado na etapa anterior, o
Storage system, e Storage VM, onde os vVols devem ser criados.

New Datastore Storage system
Specify the storage capability profiles and the storage system you want fo use
1 General
Storage capability profiles: EAH Default -
2 Storage system -
FAH_Max20

ISCSI_Thin_Dedup_Asymmetric_Compress_PERF_NC
Custom profiles

ASA_ORA -
Sterage system: ntaphci-a30029u25 (172.16.9.25) i
Storage VM: WCF_IiSCS| L

CANCEL BACK NEXT

4. Escolher Create new volumes , preencha o nome e o tamanho do volume e clique em ADD entdo
NEXT para ir para a pagina de resumo.

11



New Datastore Storage attributes

Specify the storage details for provisioning the datastore

1 General
Volumes: @) Create new volumes () Select volumes

2 Storage system
Create new volumes

3 Storage attributes
Name b Size Storage Capability Profile Aggregate

FlexVol volumes are not added

Name size(GB) @ Storage capability profile Aggregates Space reserve

vet_ora_bins 150 ASA_ORA EHCAgQgro2 - (17714.69 GE Thi

CANCEL
New Datastore Storage attributes
1 General Volumes: ° Create new volumes -::- Select volumes
2 Storage system Create new volumes
3 Storage attributes Mame T Size Storage Capability Profile Aggregate
vcl_ora_bins 150 GB ASA_ORA EHCAggrd2
1-1of 1item
Name size(GB) Storage capability profile Aggregates Space reserve
ASA_ORA hd EHCAQgrO2 - (17714.69 GE - Thin
Default storage capability profile: ASA_ORA
CANCEL

5. Clique Finish para criar um armazenamento de dados vVols para o binario Oracle.

New Datastore Summary
General
vCenter server: vef-wkld-vc0l.sddc.netapp.com
1 General
Provisioning destination: vef-wkid-01-DC
2 Storage system Datastore name: VCF_ORA_BINS
Datastore type: vVals
3 Storage attributes Protocal: iSCsl
Storage capability profile: ASA_ORA
4 Summary

Storage system details

Storage system: niaphci-a300e9u25
SVM: VCF_isCsl
Storage attributes
New FlexVol Name New FlexVol Size Aggregate Storage Capability Profile
vef_ora_bins 150 GB EHCAggrg2 ASA ORA

CANCEL

FINISH



6. Crie um armazenamento de dados para o registro de cluster Oracle ou CRS.

New Datastore Storage attributes

Specify the storage details for provisioning the datastore.

1 General
Volumes: @ Create new volumes () Select volumes

2 Storage system
Create new volumes

3 Storage attributes

Name oy Size Storage Capability Profile Aggregate
vef_ora_crsl 25 GB ASA_ORA EHCAggrO1
vcf_ora_crs2 25GB ASA_ORA EHCAggro2
1-20of 2 tems
Name size(GB) (@) Storage capability profile Aggregates Space reserve
ASA_CRA EHCAggr02 - (17651.8 GB

CANCEL ‘ BACK NEXT

Vocé pode adicionar mais de um volume a um armazenamento de dados vVols ou
@ abranger volumes de um armazenamento de dados vVols em nés do controlador
ONTAP para desempenho ou redundéncia.

7. Crie um armazenamento de dados para dados Oracle. O ideal é criar armazenamentos de dados
separados em cada né do controlador ONTAP e empregar o Oracle ASM para distribuir dados entre
0s nds do controlador para maximizar a utilizagao da capacidade do cluster de armazenamento

ONTAP .

New Datastore Storage attributes

Specify the storage details for provisioning the datastore.

1 General
Volumes: @ Create new volumes () Select volumes

2 Storage system
Create new volumes

3 Storage attributes

Name v Size Storage Capability Profile Aggregate
vcf_ora_dat1 200 GB ASA_ORA EHCAggro1
1-10f1ltem
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

13



New Datastore Storage attributes
Specify the storage details for provisioning the datastore. |

1 General

Volumes: © Create new volumes Select volumes
2 Storage system

Create new volumes
3 Storage attributes

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 v

CANCEL BACK NEXT

8. Crie um armazenamento de dados para o log do Oracle. Dada a natureza sequencial da gravagao de
log do Oracle, é melhor coloca-lo em um unico n6 controlador ONTAP .

New Datastore Storage attributes
Specify the storage details for provisioning the datastore. 2
1 General
Volumes: @ Create new volumes Select volumes

2 Storage system
Create new volumes
3 Storage attributes

Name Y Size Storage Capability Profile Aggregate
vef_ora_logs 250 GB ASA_ORA EHCAggro2
T-10f1ltem
Name size(GB) @ Storage capability profile Aggregates Space reserve
ASA_ORA v EHCAggro2 - (17467.05 G v Thin
Default storaae capabilitv profile: ASA ORA v -]

CANCEL BACK NEXT

9. Valide os datastores Oracle apos a implantagao.

vSphere Client

< o
B vef-wkld-01-DC | i acTions
18] 8B @ Summary  Monitor  Configure  Permissions  Hosts&Clusters  VMs  Datastores  Networks  Updates
5> [@ vecf-mol-veOl.sdde.netapp.com @
« [@ vch-wkid-veOl sddc.netapp.com Datacenter Details B Capacity and Usage B Tags B
B i ct-wkid-01-DC Last updsted at 1125 AM
B vcf-wkid-esx0l-esx-install-datastore cpu
Hosts: 4
B vef-wkid-esx02-esx-install-datastore [ | )
Virtual Machines 7
B vef-wkid-esx03-esx-install-datastore 6.64 Gz used 7344 Griz capacity
Clusters: 1
B vef-wkid-esxOd-esx-install-datastore usters: Memory 4530168 free
S VCF_ORA_BINS Networks: " [ ] ) [
VCF_ORA_CRS patastores: = 5897 GB used 5198 68 capaciy Notags assianed
VCF_ORA_DATI storage 44 TEfree
5] VCF_ORA_DAT2 [ | |
L VCE OpaLocs 45104 G5 used 1185 T8 capacily

B VCF_WKLD_01
£ VCF_WKLD_03_isCSI VIEW STATS
[E VCF_WKLD_04_NVMe

AssIGN

Custom Attributes



Crie uma politica de armazenamento de VM com base no perfil de capacidade de
armazenamento
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Antes de provisionar o armazenamento do repositério de dados vVols para a VM do banco de dados,
adicione uma politica de armazenamento da VM com base no perfil de capacidade de armazenamento
criado na etapa anterior. A seguir estdo os procedimentos.

1. Nos menus do cliente vSphere, abra Policies and Profiles e destacar VM Storage
Policies . Clique Create abrir VM Storage Policies fluxo de trabalho.

< .
VM Storage Policies
CREATE

Quick Filter  Ent:

O | Name

2. Nomeie a politica de armazenamento da VM.

Edit VM Storage Policy Name and description

1 Name and description
MName: vVol_database

Description:

CANCEL NEXT

3. Em Datastore specific rules, verificar Enable rules for

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

storage



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. Para regras NetApp.clustered.Data.ONTAP ONTAP Placement , selecione o perfil de capacidade de
armazenamento personalizado criado na etapa anterior.
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Create VM Storage Policy NetApp.clustered.Data. ONTAP.VP.vvol rules %

1 Name and description Placement Replication Tags

ProfileName @ ASA_ORA

2 Policy structure

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

CANCEL ‘ BACK ‘ NEXT

5. Para regras NetApp.clustered.Data. ONTAP ONTAP Replication , escolher Disabled se vVols
nao forem replicados.



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

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

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

CANCEL ‘ BACK | NEXT

6. A pagina de compatibilidade de armazenamento exibe os armazenamentos de dados vVols
compativeis no ambiente VCF.
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Edit VM Storage Policy Storage compatibility

COMPATIBLE INCOMPATIBLE

[[] Expand datastore clusters

1 MName and description

2 Policy structure

Quick Filter e
NetApp.clustered.Data. ONTAP.VP.
wvol rules MName Datacenter
B vcF ora BINS vet-wkid-01-DC
A St compibity B VCF_ORrRA DATY vet-wkid-01-DC
= vCrF_ORA_DAT2 vei-wkid-01-DC
B VCF_ORA_LOGS vci-wkid-01-DC

E VCF_ORA_CRS vicf-wkid-01-DC

Manage Columns

Type
vWol
Wl
wWol
Vol

vol

7. Revise e conclua a criacao da Politica de Armazenamento da VM.

Compatible storage 850 GB (849.99 GB free)

Free Space Capacity Warnings
149.99 GB 150.00 GB

200.00 GB 200.00 GB

200.00 GB 200.00 GB

250.00G 250.00GE

50.00 GB 50.00 GB

§ items

CANCEL CK NEXT



Create VM Storage Policy

1 Name and description

2 Policy structure

NetApp.clustered.Data.ONTAP.VP.

vvol rules

4 Storage compatibility

5 Review and finish

Review and finish

General
Name vVol_database

Description

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

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

Placement

ProfileName ASA_ORA

8. Valide a politica de armazenamento de VM recém-criada.

Alocar discos para VMs RAC de datastores vVols e configurar armazenamento de

BD

= vsphereClient Q

Policies and Profiles

Quick Filter =

Rues VM Compiance

General
Name
Description

¢ VM storage Policies

CREATE CHECK REAPPLY EDIT  CLONE DELETE

VM Template  Storage Compatibiity

Wol_database

Rule-set T: Netapp.clustered Data ONTAP.VP.vvol

Placement
Storage Tyoe
ProfiicNams

Netop clustered Data ONTAR.VPvol
ASA_ORA

CANCEL ‘ BACK ‘m
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No cliente vSphere, adicione os discos desejados dos armazenamentos de dados vVols a VM do banco
de dados editando as configuragdes da VM. Em seguida, faga login na VM para formatar e montar o
disco binario nos pontos de montagem /u01. A seguir sdo demonstradas as etapas e tarefas exatas.

1. Antes de alocar discos do armazenamento de dados para a VM do banco de dados, faga login nos
hosts VMware ESXi para validar e garantir que a multigravagao esteja habilitada (valor GBLAllowMW
definido como 1) no nivel do ESXi.

[root@vcf-wkld-esx01l:~] which esxcli

/bin/esxcli

[root@vcf-wkld-esx01l:~] esxcli system settings advanced list -o
/VMFS3/GBLA11owMW

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. Adicione um novo controlador SCSI dedicado para uso com discos Oracle RAC. Desabilite o
compartilhamento de barramento SCSI.



Edit Settings | ora_o1

Virtual Hardware

s CPU

5 Memory

> Hard disk 1

> SCSl controller O

VM Options

Advanced Parameters

ADD MEW DEVICE ~

1]

4]

(=]
(0]
m

rare 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

None
vef-wkid-01-T-INF-WKLD-01-vds-01-pg-mgmt Caonnected
vian-180 Connected
Client Device Connect At Power On
Specify custom settings
Additional H
CANCEL

3. Do n6 RAC 1 - ora01, adicione um disco a VM para armazenamento binario Oracle sem

compartilhamento.
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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. No n6 RAC 1, adicione trés discos a VM para armazenamento Oracle RAC CRS e habilite o
compartilhamento de varios gravadores.
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Edit Settings | ora_o1

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

Location

vVol_database v

VCF_ORA_CRS

Disk Provisioning

Sharing

Disk Mode

Thin Provision

Multi-writer

Independent - Persistent

Virtual Device Node

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

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

> CD/DVD drive 1

» Video card

> Other

VMware Paravirtual

VMware Paravirtual

vcf-wkld-O1-IT-INF-WKLD-01-vds-01-pg-mgmt Connected
vian-180 Connected
Client Device Connect At Power On

Specify custom settings

Additional Hardware
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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

26

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



Edit Settings | ora_0

Virtual Hardware VM Options

> CPU

> Memory

> Hard disk 1

> Hard disk 2

> Hard disk 3

> Hard disk 4

v New Hard disk *

Maximum Size

VM storage policy

Location

Disk Provisioning

Sharing

Disk Mode

Virtual Device Node

1

Advanced Parameters

4 @
16 v GB
50 GB
50 GB
10 GB
10 GB
10 GB

49.99 GB

vVol_database v

VCF_ORA_CRS

Thin Provision

Multi-writer

Independent - Persistent

SCSl controller 1 SCSI(1:3) New Hard disk

> SCSI controller 0
> SCSI controller 1
> Network adapter 1

> Network adapter 2

N DDA Arivea 1

VMware Paravirtual

VMware Paravirtual

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

vlan-180 Connected

Climmt Mimssimm e + A+ Nmas

ADD NEW DEVICE v

Connected

(cvce | (R

5. No n6 RAC 1, adicione dois discos de cada armazenamento de dados para a VM para
armazenamento de dados Oracle compartilhado.
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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



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 Connected
vlan-180 Connected
Client Device Connect At Power On

Specify custom settings

‘ CANCEL
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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



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. No n6 RAC 1, adicione dois discos a VM do repositério de dados de logs para armazenamento

compartilhado de arquivos de

log do Oracle.
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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



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

X

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
VVMware Paravirtual .

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

vlan-180 Connected .

7. Do n6 RAC 2, adicione um disco a VM para armazenamento binario do Oracle sem

compartilhamento.
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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. No n6 RAC 2, adicione outros discos compartilhados selecionando Existing Hard Disks opgdo e
habilitar o compartilhamento de varios gravadores para cada disco compartilhado.



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
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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
> Hard disk 2 50 GB
v New Hard disk * ( GB 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 Connected
» CD/DVD drive 1 Client Device Connect At Power On
» Video card Specify custom settings
S Other Additional Hardware

e I

9. DaVM Edit Settings, Advanced Parameters , adicione Atributo disk.enableuuid com
valor TRUE . A VM precisa estar inativa para adicionar o parametro avancado. Definir esta opgéo
permite que o SnapCenter identifique com precisao o vVol no seu ambiente. Isso deve ser feito em
todos os nos RAC.



Edit Settings | ora_o1

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

sched.cpulatencySensitivity

tools.quest.desktop.autolock

svgapresent

pciBridge.present

peiBridged present

pciBridged virtualDey

pciBridged functions

pciBridges. present

pciBridges virtualDew

pciBridgeS.functions

pciBridges. present

Value T

norrmal

TRUE

TRUE

TRUE

TRUE

pcieRootPort

2

TRUE

peieRootPort

8

TRUE

10. Agora, reinicie a VM. Efetue login na VM como usuario administrador via ssh para revisar as

unidades de disco recém-adicionadas.
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[admin@orall ~]$ sudo lsblk

NAME MAJ:MIN RM SIZE RO
sda 8:0 0 506 O
F—sda1 8:1 0 600M O
F—sda2 8:2 0 16 0
l—sda3 8:3 0 48.4G O
—rhel-root 253:0 0 43.4G 0
L—rhel-swap 253:1 0 56 0
sdb 8:16 0 50G O
sdc 8:32 0 10G O
sdd 8:48 0 10G O
sde 8:64 0 10G O
sdf 8:80 0 40G O
sdg 8:96 0 40G O
sdh 8:112 0  40G O
sdi 8:128 0  40G O
sdj 8:144 0 80G O
sdk 8:160 0 80G O
sr0 11:0 1 1024M O
[admin@orall ~]1$
[admin@oral02 ~]$ sudo lsblk
NAME MAJ:MIN RM SIZE RO
sda 8:0 0 506 O
F—sda1 8:1 0 600M O
F—sda2 8:2 0 16 0
L—sda3 8:3 0 48.4G O
—rhel-root 253:0 0 43.4G 0
lL—rhel-swap 253:1 0 56 0
sdb 8:16 0 50G O
sdc 8:32 0 106 0
sdd 8:48 0 10G O
sde 8:64 0 106 O
sdf 8:80 0 40G O
sdg 8:96 0 406 O
sdh 8:112 0  40G O
sdi 8:128 0  40G O
sdj 8:144 0 80G O
sdk 8:160 0 80G O
sr0 11:0 1 1024M O
[admin@oral2 ~]1$

11. De cada n6 RAC, particione o disco binario do Oracle (/dev/sdb) como uma particao primaria e Unica

simplesmente aceitando as opg¢des padrdes.

TYPE
disk
part
part
part
1lvm
1lvm
disk
disk
disk
disk
disk
disk
disk
disk
disk
disk

rom

TYPE
disk
part
part
part
1lvm
1vm
disk
disk
disk
disk
disk
disk
disk
disk
disk
disk

rom

MOUNTPOINT

/boot/efi
/boot

[SWAP]

MOUNTPOINT

/boot/efi
/boot

[SWAP]



sudo fdisk /dev/sdb

12. Formate os discos particionados como sistemas de arquivos xfs.

sudo mkfs.xfs /dev/sdbl

13. Monte o disco no ponto de montagem /u01.

[admin@oral0l ~]$ df -h

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

tmpfs 7.86 1.4G 6.4G 18% /dev/shm

tmpfs 7.8G 34M  7.7G 1% /run

tmpfs 7.8G 0 7.8G 0% /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% /u01l

tmpfs 1.6G 12K 1.6G % /run/user/42
tmpfs 1.6G 0 1.6G % /run/user/54331
tmpfs 1.6G6 4.0K 1.6G % /run/user/1000

14. Adicione pontos de montagem em /etc/fstab para que as unidades de disco sejam montadas quando
a VM for reinicializada.

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

Implantagcao do Oracle RAC em VCF
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E recomendavel aproveitar o kit de ferramentas de automacéo da NetApp para implantar o Oracle RAC
no VCF com vVols. Leia atentamente as instru¢des incluidas (READme) e configure os arquivos de
parametros de implantagéo, como o arquivo de destino de implantagao - hosts, o arquivo de variaveis
globais - vars/vars.yml e o arquivo de variaveis da VM do banco de dados local -
host_vars/host_name.yml, seguindo as instru¢des no kit de ferramentas. A seguir estéo os
procedimentos passo a passo.

1. Efetue login na VM do controlador Ansible como usuario administrador via ssh e clone uma cépia do
kit de ferramentas de automacéao para implantagdo do Oracle RAC no VCF com vVols.

git clone https://bitbucket.ngage.netapp.com/scm/ns-
bb/na oracle deploy rac.git

2. Coloque os seguintes arquivos de instalacdo do Oracle na pasta /tmp/archive na VM do banco de
dados do n6 1 do RAC. A pasta deve permitir acesso a todos os usuarios com permissao 777.

LINUX.X64 193000 grid home.zip
p34762026_ 190000 Linux-x86-64.zip
LINUX.X64 193000 db home.zip
p34765931 190000 Linux-x86-64.zip
p6880880_ 190000 Linux-x86-64.zip

3. Configure a autenticagdo sem chave SSH entre o controlador Ansible e as VMs do banco de dados,
0 que requer a geragao de um par de chaves SSH e a cépia da chave publica para o diretério raiz do
usuario administrador das VMs do banco de dados, pasta .ssh, arquivo authorized_keys.

ssh-keygen

4. Configure os arquivos de parametros do host de destino definidos pelo usuario. A seguir esta um
exemplo de configuragao tipica para o arquivo de hosts de destino - hosts.

#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=ora0OZ2Z.pem

5. Configure os arquivos de parametros especificos do host local definidos pelo usuario. A seguir esta
um exemplo de configuracgéo tipica para o arquivo host_name.yml local - ora01.yml.
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# Binary lun
ora bin: /dev/sdb

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

6. Configure o arquivo de parametros globais definidos pelo usuario. A seguir esta um exemplo de
configuracgéo tipica para arquivo de parametros globais - vars.yml

BHAHHESHE AR AR A AR AR A
#H#

### ONTAP env specific config variables

###
S
###

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

ontap platform: vmware-vvols

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

VCEF ORA CRS - Oracle cluster registry and vote

VCEF _ORA DAT1 - Oracle data on nodel

VCEF ORA DATZ - Oracle data on nodeZ2

VCEF ORA LOGS - Oracle logs on nodel or node2

H H= H H H= FH

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

FHASH AR S R A
#4

### Linux env specific config variables

#H4#

FHAFH A F AR E A R R A
#4

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

# Networking configuration
cluster pub ip:
- {ip: 10.61.180.21, hostname: ora0l}
- {ip: 10.61.180.22, hostname: ora02}



cluster pri ip:
- {ip: 172.21.166.22, hostname: oraOl-pri}
- {ip: 172.21.166.24, hostname: oraO2-pri}

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

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}

FHAFH AR H AR R A
#

### DB env specific install and config variables

#H4

FHAHH A R R R S R 4
#

# 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 o o

{
- { 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:ora0l-vip:HUB,ora02:oral02-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. No controlador Ansible, no diretério inicial do kit de ferramentas de automagéao clonado
/home/admin/na_oracle_deploy_rac, execute o playbook de pré-requisitos para configurar os pré-
requisitos do Ansible.

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

8. Execute o manual de configuracao do Linux.

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

@vars/vars.yml

9. Execute o manual de implantacédo do Oracle.

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

@vars/vars.yml

10. Opcionalmente, todos os playbooks acima também podem ser executados a partir de uma Unica
execugao de playbook.

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

@vars/vars.yml

Validagao de implantagao do Oracle RAC em VCF
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Esta secao fornece detalhes sobre a validagao da implantagéo do Oracle RAC no VCF para garantir que
todos os recursos do Oracle RAC sejam totalmente implantados, configurados e funcionando conforme o
esperado.

1. Efetue login no RAC VM como usuario administrador para validar a infraestrutura de grade do Oracle.

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

Name Target State Server State

ora.LISTENER.lsnr

ONLINE ONLINE orall STABLE

ONLINE ONLINE oral2 STABLE
ora.chad

ONLINE ONLINE orall STABLE

ONLINE ONLINE oral2 STABLE
ora.netl.network

ONLINE ONLINE orall STABLE

ONLINE ONLINE oral2 STABLE
ora.ons

ONLINE ONLINE orall STABLE

ONLINE ONLINE oral2 STABLE
ora.proxy advm

OFFLINE OFFLINE orall STABLE

OFFLINE OFFLINE oral2 STABLE

ora.ASMNET1ILSNR ASM.lsnr (ora.asmgroup)

1 ONLINE ONLINE orall STABLE

2 ONLINE ONLINE oral2 STABLE
ora.DATA.dg (ora.asmgroup)

1 ONLINE ONLINE orall STABLE

2 ONLINE ONLINE oral2 STABLE

ora.LISTENER SCANl.lsnr
1 ONLINE ONLINE orall 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



[gridQ@oral0l ~]$

2. Validar o Oracle ASM.

[grid@oral0l ~]1$ asmcmd
ASMCMD> 1sdg
State Type Rebal Sector Logical Sector Block AU

Total MB Free MB Req mir free MB Usable file MB Offline disks
Voting files Name

MOUNTED EXTERN N 512 512 4096 1048576

163840 163723 0 163723 0
N DATA/

MOUNTED EXTERN N 512 512 4096 1048576

163840 163729 0 163729 0
N RECO/

MOUNTED NORMAL N 512 512 4096 4194304

30720 29732 10240 9746 0

Y VOTE/

ASMCMD> 1lsdsk

Path

AFD:ORA CRS 01
AFD:ORA CRS_02
AFD:ORA CRS 03
AFD:ORA DATA 01
AFD:ORA DATA 02
AFD:ORA_DATA_O3
AFD:ORA DATA 04
AFD:ORA LOGS 01
AFD:ORA LOGS 02
ASMCMD> afd state
ASMCMD-9526: The AFD state is 'LOADED' and filtering is 'ENABLED' on
host 'oraOl'
ASMCMD>

3. Listar n6s do cluster.

[grid@ora0l ~]$ olsnodes
orall
oral2

4. Validar OCR/VOTE.



[grid@oral0l ~]$ ocrcheck

Status of Oracle Cluster Registry is as follows

Version 4
Total space (kbytes) 901284
Used space (kbytes) 84536
Available space (kbytes) 816748
ID 118267044
Device/File Name +VOTE
Device/File
succeeded
Device/File
Device/File
Device/File
Device/File

integrity check

not configured

not configured
not configured

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

1. ONLINE 1lca3fcb0bd354£f8ebf00ac97d70e0824
[VOTE]

2. ONLINE 708f84d505a54f58bf41124e09%9a5115a
[VOTE]

3. ONLINE 133ecfcedb684febbfdcl1899b90£91c7
[VOTE]

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

b

5. Validar ouvinte Oracle.

[grid@ora0l ~]$ lsnrctl status listener

LSNRCTL for Linux:
10:21:38
Copyright (c)

1991, 2022,
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Version 19.0.0.0.0

Oracle.

Name Disk group

(AFD:ORA CRS_01)
(AFD:ORA_CRS_02)

(AFD:ORA_CRS_03)

- Production on 16-AUG-2024

All rights reserved.



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:
/ull/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. Mude para o usuario Oracle para validar o banco de dados clusterizado.

[oracle@oral2 ~]1$ sglplus / as sysdba

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$datafile
2 union
3 select name from v$controlfile
4 union
5 select member from v$logfile;

+DATA/NTAP/1FBFOAAAID13CB5AEO06315B43D0AB734/DATAFILE/sysaux.275.1177
083797
+DATA/NTAP/1FBFOAAAID13CB5AE06315B43D0AB734/DATAFILE/system.274.1177
083797
+DATA/NTAP/1FBFOAAA1D13CB5AE06315B43D0AB734/DATAFILE/undo 2.277.1177
083853
+DATA/NTAP/1FBFOAAAID13CB5AEO06315B43D0AB734/DATAFILE /undotbsl.273.11
77083797
+DATA/NTAP/1FBFOAAAID13CB5AE06315B43D0AB734/DATAFILE /users.278.11770
83901

+DATA/NTAP/1FBF142E7DB2D090E06315B43D0A6894 /DATAFILE/sysaux.281.1177
083903
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+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/1FBF203C3A46D7BAE06315B43D0AE055/DATAFILE/system.286.1177
084105
+DATA/NTAP/1FBF203C3A46D7BAE06315B43D0AE055/DATAFILE/undo 2.289.1177
084123
+DATA/NTAP/1FBF203C3A46D7BAE06315B43D0AE055/DATAFILE /undotbsl.285.11
77084105
+DATA/NTAP/1FBF203C3A46D7BAE06315B43D0AE055/DATAFILE /users.290.11770
84125
+DATA/NTAP/86B637B62FEQ07A65E053F706E80A27CA/DATAFILE/sysaux.266.1177
081837
+DATA/NTAP/86B637B62FE07TA65E053F706E80A27CA/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/undotbs1.259.1177080311

+DATA/NTAP/DATAFILE/undotbs2.269.1177082203
+DATA/NTAP/DATAFILE/users.260.1177080311
+DATA/NTAP/ONLINELOG/grOup_l.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_Z.258.1177080427
+RECO/NTAP/ONLINELOG/group 3.259.1177083313



+RECO/NTAP/ONLINELOG/group 4.260.1177083315

33 rows selected.

7. Ou facga login no EM Express para validar o banco de dados RAC apds a execugdo bem-sucedida do

playbook.

< C o © Notsecure | Beps//10.61.180.21:5500/em/login

A v E

= e = - O

Copyright 2013, 2020, Oracle and/or is affiiates. Al rights reserved
<« C @a © Notsecure | hitps://10.61.180.21:5500/em/shell A G m = B - M
ORACLE enterprise Manager Database Express system
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- 2 Instance(s) up
CDB (3 PDB(S) . W Other
Version 19.18.0.0.0 Enterprise Edition Cluster
° W Network
Platform Name  Linux x86 64-bit 4
Administrative
Archiver Started 2 B Concunensy
Last Backup Time N/A 0 B 1 wssemio
Incident(s) 0 113520 AM  1T4T00AM  T14640AM  115220AM  TUSBODAM  120340PM  120920PM  121500PM  122040PM 122620 PM  123200PM
Aug 16, 2024 GMT-04:00
Resources
1% 73ce a7ce
12% W total sga 37GB
0% 279ce
total_pga
&% o Wit . target pgz 286E NTAR_PDB3
6% - W User /0 shared pocl 1968 W NTAP_PDB2
B Instancel)
rs mcru W lzrge pool NTAP_PDBT
o3c8 9537 M8
2% W buffer cache
0 — oe W Shered 0P, 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 sQLiD SQL Plan Hash User Name Parallel Database Time 1/O Requests SQL Text

Backup e recuperacao de banco de dados Oracle RAC em VCF com SnapCenter

Configuracado do SnapCenter



A versao 6 do SnapCenter tem muitos aprimoramentos de recursos em relacéo a versao 5, incluindo
suporte ao armazenamento de dados VMware vVols . O SnapCenter depende de um plug-in do lado do
host em uma VM de banco de dados para executar atividades de gerenciamento de prote¢ao de dados
com reconhecimento de aplicativo. Para obter informagdes detalhadas sobre o plug-in NetApp
SnapCenter para Oracle, consulte esta documentagédo"O que vocé pode fazer com o Plug-in para Oracle
Database" . A seguir, sao fornecidas etapas de alto nivel para configurar o SnapCenter versao 6 para
backup e recuperagao de banco de dados Oracle RAC no VCF.

1. Baixe a versao 6 do SnapCenter software no site de suporte da NetApp :"Downloads de suporte da
NetApp" .

2. Efetue login na VM Windows que hospeda o SnapCenter como administrador. Instale os pré-
requisitos para o SnapCenter 6.0.

H m MetApp SnapCenter® Server >
Prerequisites Validation [ g |
Validation of the following prerequisites failed. Rectify the failures and restart the installation.

o 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,
RuksllEftli Upgrade Cancel

3. Como administrador, instale o Java JDK mais recente de"Obtenha Java para aplicativos de desktop” .

Se o servidor Windows estiver implantado em um ambiente de dominio, adicione um
usuario de dominio ao grupo de administradores locais do servidor SnapCenter e
execute a instalagdo do SnapCenter com o usuario de dominio.

4. Efetue login na interface do usuario do SnapCenter via porta HTTPS 8846 como usuario de
instalagao para configurar o SnapCenter para Oracle.
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https://docs.netapp.com/us-en/snapcenter/protect-sco/concept_what_you_can_do_with_the_snapcenter_plug_in_for_oracle_database.html
https://docs.netapp.com/us-en/snapcenter/protect-sco/concept_what_you_can_do_with_the_snapcenter_plug_in_for_oracle_database.html
https://mysupport.netapp.com/site/downloads
https://mysupport.netapp.com/site/downloads
https://www.java.com/en/

. Anadlise Get Started menu para se atualizar no SnapCenter se vocé for um novo usuario.

M NetApp SnapCentel

Status  Get Started

£55  Dashboard

Unable to connect to YouTube. You can use the playlist
(https://www.youtube.com/playlist?
list=PLdXI3bZJEw7nofM6IN44eOeda0Soryckg) to view the videos.

. Atualizar Hypervisor Settings em cenarios globais.

P NetApp SnapCenter®
GlobalSettings ~ Polides  UsersandAccess  Roles  Credential  Software

O resources Global Settings

D Monitor

& Reports Hypervisor Settings @

& Hoss it hve 551 et attched s or e et e s [ Y
"

Notification Server Settings @
Configuration Settings @
Purge Jobs Settings @
Domain Settings @

CA Certificate Settings @
Disaster Recovery @
Audit log Settings @

Multi Factor Authentication (MFA) Settings @

. Adicionar cluster de armazenamento ONTAP a Storage Systems com IP de gerenciamento de

cluster e autenticado via ID de usuario administrador de cluster.

©- 2 administrator  SnapCenterAdmi

Get Started > X
§1 Addstorags connections and licensing o
8 configure user credentials i
i Addahost & install plug-ins v
& Creste pocies o
@ rFrotect resources U
@ sackupnow v
4 Restoreabackup "
T cloneabackup U
B cAcenificats Setings <
@ packup to Object Store =

Learn more

2 administrator  SnapCenterAdmin

Sign out
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I NetApp SnapCenter® # = ©- fadministrator SnapCenterAdmin [ Sign Out

X

ONTAP Storage

Add Storage System

v

Add Storage System @

L ONTAP Storage Connections Storage system [ 172.169.25 |
E [ | Nome B Username [ admin |
PRI 7here s no match for your search or data
N - rotsvaisble. passnord [ e ® |
_y Event (EMS) &,
b

et up your policies, global settings, Send AutoSupport notification to storage system
= credential and configure roles, permissions,
A andigad tlandng Log SnapCenter Server events to syslog

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

M NetApp SnapCenter® ©-  2administrator  SnapCenterAdmin  [Sign Out

ONTAP Storage  Azure NetApp Files

@ Resources ONTAP Storage Connections
B Monitor ] Name Eoow User Name Platform Controller License
2 i} RTP- pR.CcOM 172169.25 ... admin AFF v

. Adicionar VMs de banco de dados Oracle RAC e VM de plug-in vSphere Credential para acesso

do SnapCenter a VM do DB e a VM do plugin vSphere. A credencial deve ter privilégio sudo nas VMs
Linux. Vocé pode criar credenciais diferentes para diferentes |IDs de usuario de gerenciamento para
as VMs. O ID de usuario de gerenciamento da VM do plugin vShpere é definido quando a VM do
plugin é implantada no vCenter.

M NetApp SnapCenter® = ~ L administrator  SnapCenterAdmin [ Sign Out

Global Settings ~ Policies  UsersandAccess  Roles  Credential  Software

+

H -
e Resources Credential Name Authentication Mode Details
Py admin Linux Userld:admin
& Monitor
Wl Reports
Hosts

. Adicionar VM do banco de dados Oracle RAC no VCF para Hosts com a credencial DB VM criada
na etapa anterior.

#sign o

M NetApp SnapCenter® ~ L administrator  SnapCenterAdmin

Add Host

Name
— HostName | ora01.solutions.netapp.com
[0 | vefwoi-scvssddenetspp.com

Cradentials ‘ admin - ‘ +0

Select Plugiins to Install SnapCenter Plugiins Package 6.0 for Linux

[ emps2 [ mongops

O mysqL [ oracle Applications @
Oracle Database [ sapase

[ PostgresQL [ sar maxos

[ sapHanA [ storage @

[ nix File Systems

£ More Options: Port, Instal Path, Custom Plugdns..




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 ‘

. Da mesma forma, adicione a VM do plugin NetApp VMware a Hosts com a credencial de VM do
plugin vSphere criada na etapa anterior.

HostType | vsphere

HostName | 17221.166.143 o

. Finalmente, depois que o banco de dados Oracle for descoberto na VM do DB, volte para Settings-
Policies para criar politicas de backup do banco de dados Oracle. O ideal é criar uma politica de
backup de log de arquivamento separada para permitir intervalos de backup mais frequentes para
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minimizar a perda de dados em caso de falha.

I NetApp SnapCenter®
al

Name Backup Type Schedule Type Replication Verification

I
z
H
g

Oracle Archive Logs Backup LOG, ONLINE Hourly

Oracle Online Full Backup FULL, ONLINE Hourly

75
i

i

Certifique-se de que o nome do servidor SnapCenter possa ser resolvido para o enderego

@ IP da VM do DB e da VM do plugin vSphere. Da mesma forma, o nome da VM do DB e o

nome da VM do plugin vSphere podem ser resolvidos para o enderego IP do servidor
SnapCenter .

Backup de banco de dados
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O SnapCenter utiliza o instantadneo de volume ONTAP para backup, restauragdo ou clonagem de banco
de dados muito mais rapido em comparagdo com a metodologia tradicional baseada em RMAN. Os
shapshots sdo consistentes com o aplicativo, pois o0 banco de dados € colocado no modo de backup do
Oracle antes de um snapshot.

1. Do Resources guia, todos os bancos de dados na VM s&o descobertos automaticamente depois
que a VM ¢é adicionada ao SnapCenter. Inicialmente, o status do banco de dados € mostrado como
Not protected.

M NetApp SnapCenter® - Ladministrator  SnapCenterAdmin [ Sign Out]

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

NTAP RAC (Multitenant) ntap-rac Not protected

2. Clique no banco de dados para iniciar um fluxo de trabalho para habilitar a prote¢do do banco de
dados.

M NetApp SnapCenter® ~ R administrator  SnapCenterAdmin [ Sign Out

X

HH
X
Fm Name
om
d NTAP c
2 3 4 5
o
Resource Policies Verfication Notification summary
e ]
o Provide format for custom snapshot name
= Use custom name format for Snapshot copy
A o
Backup settings
Exclude archive log e
destinations from & & °
backup

B @- Aadministrator SnapCenterAdmin @ Sign Out

(i)

Desais

Resource Policies

Verification Notification Summary

Select one or more policies and configure schedules
Oracle Online Backup - re + 6

Configure schedules for selected policies

Policy 1= 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. Configure a notificacdo da tarefa de backup, se necessario.

59



60

I NetApp SnapCenter® A administrator ~ SnapCenterAdmin

Oracle Database [ Database - Protect

Search datal

Name

0—0—0—0 i

Resource Policies Verffication

Summary

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. Revise o resumo e conclua para habilitar a protecdo do banco de dados.

M NetApp SnapCenter® @-  %administrator  SnapCenterAdmin [ Sign Out

Oracle Database [ Database - Protect

0—© 0—O0 0

Resource Policies Verification Notification Summary.
Database name NTAP
Policy. Oracle Online Backup: On dem

Setup your policies, global settings,

credential and configure roles, permissions, Verification enabled for policy Nene
and load balancing
Send email No

6. O trabalho de backup sob demanda pode ser acionado clicando em Back up Now .

M NetApp SnapCenter® 2 administrator  SnapCenteradmin [ Sign Out

Oracle Database - “NTAP" Topology

Search 7Y

BachptoObiectSore  Remore Protection

Name
Manage Copies
NTAP

0 Backups Summary Card

= | 0Clones

0 Backups
Local copies. 0 Data Backups.
0 Log Backups
0 Clones

0 snapshots Locked

Primary Backup(s)
(search > : . .

Backup Name Snapshot Lock Expiration Count Typelf  EndDate  Verified Mounted RMAN Cataloged SN

There is no match for your search.



Backup X

Create a backup for the selected resource

Resource Name MTAP

Policy Oracle Online Backup - @

(] verify after backup

7. O trabalho de backup pode ser monitorado no Monitor guia clicando no trabalho em execugéo.




Job Details

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

v w Backup of Resource Group 'ntap-rac_NTAP' with policy "Oracle Online Backup’

v k |dentifying preferred host

v orafl.solutions.netapp.com

v P Prescripts

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

v b Finalizing Oracle Database Backup
v b Finalizing File-System Backup

v P Postscripis

v ¥ Data Collection

v b 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

View Logs 3NCE Close

8. Clique no banco de dados para revisar os conjuntos de backup concluidos para o banco de dados
RAC.



NTAP1 Topology

g

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

Restauracgao/recuperagao de banco de dados

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
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O SnapCenter fornece diversas opcdes de restauracao e recuperacao para o banco de dados Oracle
RAC a partir de backup de instantaneo. Neste exemplo, demonstramos como restaurar a partir de um
backup de instantaneo mais antigo e, em seguida, avangar o banco de dados para o ultimo log
disponivel.

1. Primeiro, execute um backup instantaneo. Em seguida, crie uma tabela de teste e insira uma linha na
tabela para validar o banco de dados recuperado da imagem de instantaneo antes que a criagéo da
tabela de teste recupere a tabela de teste.

[oracle@oralOl ~]$ 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.

SQL> select * from test;

19-AUG-24 10.36.04.000000 AM

validate SnapCenter rac database restore on VMware vVols storage

SQL>

iniciar o fluxo de trabalho de restauragéo-recuperagéao.

I NetApp SnapCenter®

Oracle Database [

NTAP Topology

Manage Copies
NTAP

Primary Backup(s)

search v

Backup Name

NTAP_08-16-2024_18.10.10.0274_1

NTAP.08-16-2024_1810.10.0274.0

3. Escolha o escopo de restauragao.

- 2 administrator

Summary Card
2 8ackups
1 Data Backup
1 Log Backup
0 Clones

0 Snapshots Locked

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

08/16/2024 6:14:25 PM 14 Not False Not
Applicable Cataloged

1 Log

Unverified False Not
Cataloged

1 Data 08/16/2024 6:13:39 PM 81

SnapCenteradmin

Do SnapCenter Resources guia, abra a pagina de topologia de backup NTAP1 do banco de dados.
Realce o conjunto de backup de dados de instanténeo criado ha 3 dias. Cligue em Restore para

W sign out

SN

3165738

3164834
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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. Escolha o escopo de recuperagdo para A1l Logs .



Restore NTAP

o Restore Scope

Choose Recovery Scope

@) 4 Logs o

3

Ln

5. Especifique quaisquer pré-scripts opcionais a serem executados.

) Unitil SCN (System Change Number)
Pre0ps O Date and Time

O No recovery
PostOps

Specify external archive |og filas locations
Motification

(3]

Li]

Summary

Previous
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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 HEC

5 MNotification

6 Summary

6. Especifique qualquer script posterior opcional a ser executado.

Pravious ‘

Next



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. Envie um relatorio de trabalho, se desejar.

Pravious ‘

Next
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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 Naotification
5 MNotification : e

Attach job report
6 Summary

8. Revise o resumo e clique em Finish para iniciar a restauragéo e recuperagao.



Restore NTAP X

o Restore Scope Summary
0 Recavery Scope Restore node ora01.solutions.netapp.com
Backup name NTAP_08-16-2024_18.10.10.0274_0
e PreOps
Backup date 08/16/2024 6:13:39 PM
o PostOps Restore scope All DataFiles

Recovery scope All Logs

o Motification
Options ry , Open the database or container database in

R ery , Force in place restore mode
6 Summary
Prescript full path None

Prescript arguments

Postscript full path MNone
Postscript arguments

Send email No

9. No RAC DB VM ora01, valide se uma restauragéo/recuperacao bem-sucedida do banco de dados foi
revertida para seu estado mais recente e recuperou a tabela de teste criada 3 dias depois.

[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. 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 from v$database;



NAME OPEN MODE

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

Isso conclui a demonstracao de backup, restauracao e recuperacédo do SnapCenter do banco de dados
Oracle RAC em VCF com vVols.



Onde encontrar informacgoes adicionais
Para saber mais sobre as informagdes descritas neste documento, revise os seguintes documentos e/ou sites:

* "Fundacado VMware Cloud"
* "Documentacao do SnapCenter software"

* "Documentacgdo das ONTAP tools for VMware vSphere"
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https://www.vmware.com/products/cloud-infrastructure/vmware-cloud-foundation
https://docs.netapp.com/us-en/snapcenter/
https://docs.netapp.com/us-en/ontap-tools-vmware-vsphere/index.html
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