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About FlashGrid for Oracle RAC on Azure

Ensuring high availability of backend relational databases is a critical part of the cloud strategy - whether it is a lift-and-shift migration or a green-field deployment of mission critical applications. FlashGrid is an
engineered cloud system designed for database high availability. FlashGrid is delivered as a fully integrated Infrastructure-as-Code template that can be customized and deployed to Azure account with a few
mouse clicks. Key components of FlashGrid for Oracle RAC on Azure include:

e Azure Virtual Machines

e Azure Managed Premium SSD block storage
e FlashGrid Storage Fabric software

e FlashGrid Cloud Area Network software

e Oracle Grid Infrastructure software

e Oracle RAC database engine

By leveraging the proven Oracle RAC database engine FlashGrid enables the following use-cases:

o Lift-and-shift migration of existing Oracle RAC databases to Azure.
e Migration of existing Oracle databases from high-end on-premises servers to Azure without reducing availability SLAs.
e Design of new mission critical applications for the cloud based on the industry proven and widely supported database engine.

About This Demo

This brief demo the main steps of deploying FlashGrid for Oracle RAC on Azure. The target audience is Azure cloud architects and engineers and database architects and administrators.
More detailed information is available in the following documents:

e White paper: Oracle RAC on Microsoft Azure enabled by FlashGrid engineered cloud system.
e Deployment Guide
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https://www.flashgrid.io/docs/FlashGrid_Oracle_RAC_in_Azure.pdf
https://kb.flashgrid.io/deployment-guides

Step 0: Select one of standard configuration templates

Since majority of deployments have 2 or 3 RAC nodes, these two standard configuration are readily available when you click Launch at https://www.flashgrid.io/products/flashgrid-for-oracle-rac-on-azure/

Click on a button that corresponds to either 2, or 3 RAC nodes. It will open FlashGrid Launcher tool. (For configurations other than 2 or 3 RAC nodes contact FlashGrid support.)

© 2021 FlashGrid Inc.

Launch FlashGrid in your Azure account now

Launch 2 RAC nodes Launch 3 RAC nodes

MNeed a cluster with 4+ nodes or with local S5Ds? Send us a
support request. We will create a configuration optimized for
your environment.

FlashGrid Cloud Cluster Launcher X +

C & 2102-<luster.cloudprov.flashgrid.io,

FlashGrid Cloud Cluster Launcher FlashGrid Home ~ Documentation ~ Support | Edit

Oracle RAC on Azure: 2 database nodes

This wizard will help you specify parameters fer your FlashGrid Cloud Cluster with Oracle RAC and will generate Azure Resource Manager (ARM] template for deployment in your Azure account

1. Cluster Info Cluster Info

For access ta the 1 month free trial submit request at hitps:/ww flashgrid io/skycluster-in-azure-free-trial and include your Azure substiption Id

Cluster Name:
myrac
‘The cluster name may have up to 15 alphanumeric characters.
Cloud Type
Commercial v
Select which Azure cloud type you are planning to use
Operating System
Oracle Linux 7 v
The O selection determines the Markelplace SKU used for the deployment
Production or Trial
Production v

Free frial is strictly limited o 1 month and cannot be extended. Do not select the free frial for production deployments,

SSH key

Enter your pubic SSH key that will be used for accessing the VMs. For information about the format of the key see hifps:/kb fashgrid ioipublic-ssh-key-format.for-azure:
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https://www.flashgrid.io/products/flashgrid-for-oracle-rac-on-azure/

Step 1: Enter basic information about the cluster

At this step you need to enter information such as Azure Cloud type, operating system, and the SSH key that you will use for accessing the VMs.

[ x]

. Cluster Info

. DB Version

[it]

T
i

Cluster Info

For access to the 1 month free trial submit request at hitps:/fwww flashgrid.io/skycluster-in-azure-free-trial and include your Azure subsription Id.

Cluster Name

miyrac

The cluster name may have up to 15 alphanumenc characters.

Cloud Type

Commercial ~

Select which Azure cloud type you are planning to use.

Operating System

Oracle Linux 7 w

The OS seleclion determines the Markeiplace SKU used for the deployment.

Production or Trial

Production w

Free trial is strictly limited o 1 month and cannot be extended. Do not select the free frial for production deploymenis.

S5H key

| ssh-rsa AAAAB3NzaC1lyc2ZEAAAADAQABAAABAQC]Ne 1/dmrNxbEdfShmuvri+5kb38nvY 3VoblBglquL PUHLx 1Q20IFO5pX0m1Ind DLxha/i2i/b3JBbhE0AlucUHoXUQrténk

Enter your public S5H key that will be used for accessing the WMs. For information about the format of the key see hitps2kb_flashgnid io/public-ssh-key-formal-for-azure

Mext

© 2021 FlashGrid Inc.

www.flashgrid.io



Step 2: Select database version

Select which version of the database you are planning to use, along with Patch Set Update / Release Update version for it.

1. Cluster Info

2. DB Version

Database Version

Select options for database software installation.

Database install mode

RAC (not supported with 19¢ SE2)

Select database home installation mode.

Database Version
19c EE

Select which Database software version will be installed.

Database PSU/RU
2021-01-19

Database PSIVRU version to apply.

Gl Release Update
2021-01-19

Grid Infrastruciure Release Update version fo apply.

Prev MNext
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Step 3: Provide location of Oracle installation files

You need to upload the listed Oracle installation files to a Blob Storage Container and provide URL of the container. Cluster initialization script will download and install the files.

1. Cluster Info

2. DB Version

3. Oracle Files

Oracle Files

We ask you to use your own copy of Oracle installation files. Place the files listed below in a blob container with Slob access enabled and provide name of the storage account
and the container.
We recommend downloading the files using the hyper-links. If you prafer to download from eDelivery then need to rename the files to the names listed below.

o LINUX X664 193000 db _home zip - Oracle Database 19¢ (19.3) for Linux x86-64

o LINUX XE64 193000 grid_home.zip - Oracle Database 19¢ Grid Infrastructure (19.3) for Linux x86-64

» oracle-instantclient19.3-basic-19.3.0.0.0-1.x85_64.rpm - Oracle Instant Client Basic 19.3.0.0.0 for Linux x86-64

» p32067171_190000_Linux-x86-64 zip - Patch 32067171: OJVM RELEASE UPDATE 19.10.0.0.0. Requires Oracle support subscription.

o p32226239 190000 Linux-x86-64 zip - Patch 32226239: G| RELEASE UPDATE 19.10.0.0.0. Requires Oracle support subscription.

» pGaS0&30_ 190000 Linux-x86-64 zip - OPatch 12.2.0.1.24 for DB 19.x releases (Feb 2021) (Patch), Platform: Linux x86-64. Requires Oracle support subscription.

If you do not have the required files then keeping https://demo.url will allow you to procead.

URL of Blob Storage Container with Oracle installation files

https.//demo.url

Copy the URL from the container properties page. Example: https:/imystorageaccount blob_core windows. net/mycontainer

Prev MNext
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Step 4: Configure cluster nodes

Provide hostnames, Availability Zone placement (for regions where AZs are supported), and sizes of the cluster nodes.

1. Cluster Info

2. DB Version

3. Oracle Files

Nodes

Configure names and sizes for the cluster nodes.
« [f the target region supports Availability Zones then spread the nodas across three AZs.
» |fAZs are not supported then confirm how many Fault Domains the target region has.

Awailability Zones or Fault Domains

Region supports availability zones

Select whether the target region supporis AZs. If not, then specify number of fault domains available in the target region: 2 or 3.

Cluster Nodes

Hostname*

raci

Hostname™
rac?

Hostname™

racy

Role*

database

Role*

database

Role*

guorum v

NN

o B

b

VM type®
E32s v3: 16 cores, 256 GiB, storage: 32 disks max, 768 MB/s, 51200 IOPS

VM type*®
E32s v3: 16 cores, 256 GiB, storage: 32 disks max, 768 MB/s, 51200 IOPS

VM type*®

D52_v2Z: 2 cores, as quorum node only

Do not change node Roles unless instructed by FlashGrid support. If the target region supports Availability Zones then configure the AZ parameter for each node.

Prev MNext
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Step 5: Configure storage

Specify ASM disk groups that will be created. The corresponding disks will be automatically attached to the nodes.

1. Cluster Info

2. DB Version

3. Oracle Files

Storage

Configure ASM disk groups that will be automatically created.
» The number of disks is specified per node.

s Usable Capacity = Number_of Disks per Mode x Disk_Size (because of mirroring between the nodes)

« Performance information for Premium 35D is available here.

4 Modes » For production deployments or performance tests, do not use disks smaller than 512 GiB.
« GRID disk group is configured automatically for Vote+0OCR.
5. Storage
6. Memory ASM Disk Groups
7. Listener Ports
Storage profile
8. Network database
S Disk Group Name* # Disks per Node®  Disk Size, GiB*
1. Alerts Disk Group Name* # Disks per Node*  Disk Size, GiB*
13. Registratio _
14. Validate
Prev [
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Step 6: Specify memory allocation

If needed, customize database memory allocation percentages. These percentages area used for automatic configuration of HugePages when database node boots up based on the total memory.

1. Cluster Info Meml::ry
2 DB Version Select whether HugePages will be automatically configured for SGA.
» Enabling HugePages is recommended for reducing CPU utilization.
3. Oracle Files = The number of HugePages will be updated automatically when WM size changes.
4. Nodes
5. Storage Automatically configure HugePages
3 Memﬂr'_.r Recommended except when Oracle AMM must be used.
r A N . W % of System Memory allocated for Databases (SGA+PGA)
. al
Percentage of systern memory that will be allecated for use by all databases. 0% recommended. Ignored if automatic configuration of HugePages is disabled.
% of the Database Memory allocated for SGA
o 60
1. Alerts This parameter iz uzed for aulomatically calculating the number of required HugePages. Ignored if automatic configuration of HugePages is dizabled.
12 Tags

Prev Mext
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Step 7: Specify listener ports

If needed, customize SCAN and Local listener port numbers.

1. Cluster Info

2. DB Version

3. Oracle Files

4. Modes

(]

. Storage
6. Memaory

7. Listener Ports

Listener Ports

Select listener port numbers. The SCAN listener and Local listener port numbers must be different.

SCAN Listener Port
1521

Default: 1521. Must be different from Local Listener pori.

Local Listener Port

1522

Default: 1522, Must be different from SCAMN Listener pori.

Prev Mext
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Step 8: Provide information about target VNet

In most cases the cluster must be deployed in an existing VNet. Provide information about the VNet and other network resources. Alternatively, you can choose to create a new VNet.

1.

2.

Cluster Info

DB Version

. Oracle Files

Nodes

Storage

. Memory

. Listener Ports

Network

DNS

Network

Select to create a new virtual network (VNet) or specify parameters of an existing VMet. For an existing VNet, FlashGrid recommends configuring NSG rules by using an
Application Security Group (ASG) for the cluster node VMs. You can configure one ASG per cluster or a separate ASG for each cluster. Regardless of how security groups

are configured, the following ports must be open:
« UDP 4801, 4802, 4803 and TCP 3260 between the cluster node VMs

« TCP ports 1521 (or customized SCAN Listener port) and 1522 (or customized Local Listener port) for client and app server access

» TCP port 22 for SSH access

] Create new VNet

Uncheck if uzing an existing VNat

VNet Resource Group (if using existing VNet)
myRG

Resource Group of the exisling WHet where VIMs will be created. Keep blank if creating a new VNet.

VNet Name (if using existing VNet)
myVNET

MName of the exisfing Vet where VMs will be created. Keep blank if creating a new VNet.

Subnet Name (if using existing VNet)

mySubnet

Name of a subnet in the exizfing VMet. Keep blank if creating a new VNet.

Network Security Group (only for existing VNet, optional)

Keep blank to use the NSG attached to the subnet. If using an existing WMet you can specify an NSG that will be assigned to VM NICs. The NSG must be in the same Resource Group as the ViNet.

Application Security Groups (if using existing VNet)

Provide list of ASGs that will be assigned to VM NICs. Keep empty if creating a new WNet.

] Assign Public IP to VM(s)

ATTENTION! Enabling Public IP i NOT recommended on production systems for security reasons. Enable if S5H access via Intemnet without VPN is required.

Prev Next
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Step 9: Configure DNS

Specify domain name that will be assigned to cluster nodes. You can also replace the default Azure DNS server with your own list of DNS servers.

1. Cluster Info DNS

2 DB Version Within the cluster host name resolution is performed by DNSMAS( service configured locally.
For resolving cluster node names on clients or app servers need to add corresponding records to your DNS servers.

168.63.129.16
10. Time Zone, NTP

Kesp the 168.63.129.16 address to use Azure-provided name resolution for external host names. To use your own DS servers, provide their IP addresses.
13. Registration
Prev Mext

14. Validate

15. Launch

3. Oracle Files For resolving host names that are outside of the cluster (e g. storage service endpoint) on the cluster nodes, you can use Azure-provided DNS server (default) or custom DNS
SErVers.
4. Modes
5. Storage Domain Name
6. Memory example.com
i The domain name will be configured in the OS. The domain must be in a zone hosted on your DMNS servers.
7. Listener Ports
DNS Servers
8. Network
9. DNS

© 2021 FlashGrid Inc. 12
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Step 10: Select time zone and time servers

You can provide your own list of time servers or keep the default list of Google time servers.

a.

. Cluster Info

. DB Version

. Oracle Files

. Nodes

. Storage

. Memory

. Listener Ports

. Network

DNS

10. Time Zone, NTP
11. Alerts

12. Tags

13. Registration

14 Validate

15. Launch

Time Zone, NTP

Time fone

UTC

UTC is recommended.

NTP Servers

time1.google.com

time2.google.com

time3.google.com

time4.google.com

The servers must be accessible from the VPCAMet.

Prev Next

© 2021 FlashGrid Inc.

13

www.flashgrid.io



Step 11: Configure email alerts

Specify list of emails where alerts will be sent for errors that may happen during operation of the cluster.

1. Cluster Info
2. DB Version

3. Cracle Files
4. Modes

5. Storage

6. Memaory

7. Listener Ports
8. Metwork

9. DNS

10. Time Zone, NTP
1. Alerts

12. Tags

13. Regisiration
14. Validate

18. Launch

Alerts

Specify email addresses where alerts will be sent in case of a failure during cluster operation. Optionally, enable sending alerts directly to FlashGrid support.

Email Addresses

root@localhost

Send operation error alerts to FlashGrid Cloud Cluster technical support

Must have outbound HTTPS fraffic to hitps-lalers support flashgrid.io allowed. The alert information consists of system name, host name, source IP, license status, error details.

Prev Next
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Step 12: Specify tags

Optionally, specify the list of tags that will be assigned to VMs and disks.

9.

. Cluster Info

. DB Version

. Cracle Filas

. Nodes

. Storage

- Memory

. Listener Ports

. Network

DNS

10. Time fone, NTP
1. Alerts

12. Tags

13. Registration

14. Validate

15. Launch

VM and Disk Tags
Optionally, specify tags that will be attached to the WMs and disks. Do not add name or cluster tags, these tags are configured automatically.
Tags ! Labels (optional)

Key [ Name Value

o o ]

Do not add Mame or Cluster tags.

© 2021 FlashGrid Inc.
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Step 13: Provide registration information

1. Cluster Info Registl’a fion

2 DB Version Please enter your contact information. This will allow us to provide you with better support for this system.

3. Cracle Files

First Name
4 Modes
Bob
5. Storage
Last Name
6. Memory
Smith
7. Listener Ports
8. Network Company
ACME Corp.

9. DNS
The company name will be used to generate a FlashiGnd product license file.

10. Time Zone, NTP

Email
1. Alerts
| bob@acme.corp
12. Tags
13. Registration Prev BT
14. Validate
© 2021 FlashGrid Inc. 16
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Step 14: Validate configuration

Click Validate to confirm that the provided configuration is consistent.

8.

a.

. Cluster Info
. DB Version
. Oracle Files
. Nodes

. Storage

. Memory

. Listener Ports

MNatwork

DNS

10. Time Zone, NTP
1. Alerts

12. Tags

13. Registration

14. Validate

Validate

We are ready to do final validation of the entire configuration.

MV Validate Configuration

© 2021 FlashGrid Inc.
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Step 15: Generate Azure Resource Manager (ARM) template

When you click Launch FlashGrid Cloud Cluster, ARM template will be generated and Azure Portal will open.

15. Launch

Launch

Click Launch FlashGnd Cloud Cluster to generate an Azure Resource Manager (ARM) template and open it in ARM for deploying.

» Creating a new rasource group for the cluster is highly recommended. This will make it easier to delete the entire cluster if needed.
» After the ARM template is succassfully deployed, cluster initialization process starts and takes about 90 minutes.

» Connect to the first database node via S5H as user az-admin(@.

» See FlashGrid knowledge base for troubleshooting ARM emrors or errors during cluster initialization.

To generate and download the ARM template without opening ARM click here.

By clicking Launch FlashGrid Cloud Cluster or downloading ARM template you explicitly indicate your acceptance of the FlashGrid End User License Agreement.

Launch FlashGrid Cloud Cluster Download Configuration Edit Configuration

© 2021 FlashGrid Inc.
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Step 16: Deploy the ARM template

On Azure Portal select target subscription, create new resource group for the cluster, select the target region, and click Purchase.

FlashGrid SkyCluster Launcher ; Custom deployment - Microsoft X +
c & portalazure.com/? . A
= Microsoft Azure S Search resources, services, and docs (G+/) 7 artem@flashgrid.io 4@
: FLASHGRID INC. &

Custom deployment

Custom deployment

m template

TEMPLATE

Customized template

W= 37 resources Edit template Learn more

BASICS

Subscription Visual Studio Enterprise: BizSpark (518e60df-1fc1-4352-9ee5-5abd20903c...
Resource group (New) MyRAC-ResourceGroup

Location {US) Central US

TERMS AND CONDITIONS

By clicking “Purchase,” | (a) agree to the applicable legal terms associated with the offering; (b) authorize Microsoft to
charge or bill my current payment method for the fees associated the offering(s), including applicable taxes, with the
same billing frequency as my Azure subscription, until | discontinue use of the offering(s); and (c) agree that, if the
deployment involves 3rd party offerings, Microsoft may share my contact information and other details of such
deployment with the publisher of that offening.

to the terms and conditions stated above
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Step 17: SSH in to the first node

After the deployment of the ARM template is complete, use SSH to connect to the first node of the cluster as user az-admin. If the cluster init already finished (takes 60-90 minutes) then you will see the
following message.

© 2021 FlashGrid Inc. 20 www.flashgrid.io



Step 18: Check status of the cluster

# sudo flashgrid-cluster

The cluster is ready. You can now create your database using DBCA.
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Additional Information

For more information see https://www.flashgrid.io/products/flashgrid-for-oracle-rac-on-azure/ or email info@flashgrid.io

Copyright © 2021 FlashGrid Inc. All rights reserved.

This document is provided for information purposes only, and the contents hereof are subject to change without notice. This document is not warranted to be error-free, nor subject to any other warranties or conditions, whether
expressed orally or implied in law, including implied warranties and conditions of merchantability or fitness for a particular purpose. We specifically disclaim any liability with respect to this document, and no contractual obligations
are formed either directly or indirectly by this document.

FlashGrid is a registered trademark of FlashGrid Inc. Oracle and Java are registered trademarks of Oracle and/or its affiliates. Red Hat is a registered trademark of Red Hat Inc. Microsoft and Azure are registered trademarks of
Microsoft Corporation. Other names may be trademarks of their respective owners.
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