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Best Practices Guide

Oracle database migration has become an essential part of most IT organizations. Migration
to different platforms and higher versions provides better computing power, fast performance,
and new functions and features.

This document provides an overview of migration solutions adopted by Hitachi and native
database features to migrate existing Oracle databases to the latest Hitachi platforms.

Note: While this guide shows specific Hitachi Advanced Server and Hitachi
Virtual Storage Platform models used in the lab environment, all server and
storage models supported by respective Hitachi solutions can be used.

Hitachi migration solutions

The migration process is very complex because it requires downtime, assessment of
licensing, and the cost of high-end migration tools. To mitigate these challenges, Hitachi
provides cost-effective migration solutions to migrate Oracle databases to the latest
hardware.

The following sections describe some of the use cases and tools used by Hitachi for
migration.

Use Case 1: Migrate Oracle Databases between Hitachi platforms

using Hitachi Ops Center Protector, TrueCopy, and Thin Image
snapshots

Best Practices Guide
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Use Case 1: Migrate Oracle Databases between Hitachi platforms using Hitachi Ops Center Protector,
TrueCopy, and Thin Image snapshots

The following illustration shows the topology of Use Case 1.

Production Server DR Server
Hitachi Advanced Servers DS220 G2 Hitachi Advanced Servers DS220 G2
Source Oracle RAC Database Target Oracle RAC Database

Hitachi Ops Center Protector

CENTER PROTECTOR

SVOoLs

B TrueCopy Replication
e Snapshots

Hitachi VSP 5600

The following illustration shows Use Case 1 in a production environment with local and
remote storage.

Production Local
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Hitachi Ops Center Protector is a data protection and recovery solution tool offered by
Hitachi. By using this tool IT organizations can enhance their data protection strategies and
effectively manage their snapshot and replication features for migrating data.
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Use Case 1: Migrate Oracle Databases between Hitachi platforms using Hitachi Ops Center Protector,
TrueCopy, and Thin Image snapshots

Hitachi Ops Center Protector features the following:

= A full RESTful API for easy integration

* Automate and orchestrate data copy technologies instantly

* No downtime for backup

* Instantly protect data with storage snapshots and TrueCopy replication
= Ransomware recovery

* Policy-based workflows

* Application-consistent recovery

* The option of integrating with AWS S3 cloud storage

Hitachi Ops Center Protector integrates with Oracle RMAN, which allows data to be stored in
datastores managed by Protector. This integration leverages Unified Backup Infrastructure to
enable RMAN backup to both on-site and cloud targets.

Hitachi TrueCopy" is a replication software that provides a continuous, nondisruptive remote
data replication solution for disaster recovery (DR). You can create and maintain mirror
images of production values at a remote location.

Universal Replicator maintains a copy of production volume at the DR site. But it is
asynchronous, and secondary storage can be located at much greater distances. Creating
both TrueCopy and Universal Replicator backups ensures a copy in a third site that can
provide zero data loss solutions.

In case of an outage Universal Replicator uses the FIFO mechanism to process and commit
replication data so backups are consistent.

Thin Image creates a copy of a primary volume in a storage system by storing only the
differential data for the primary volume. When updating the primary volume, Thin Image
stores the differential data in a Thin Image pool as snapshot data. If a failure occurs in the
data in the storage system, the data can be restored by using the snapshot data.

In this topology, the primary data node replicates data to both nodes simultaneously. This
solution ensures that there is no data loss if the primary or local node is lost. Either node can
communicate data to remote recovery to ensure zero data loss. We can also create remote
snapshots or clones on the backup site.

Prerequsites:
* Protector master software has been installed and licensed on a dedicated node.

* Protector client software has been installed on all servers in the Oracle setup and the
clients have been authorized on the master. This node will be used in the dataflow to
represent the Oracle database setup to be protected.

Best Practices Guide

Zero Data Loss Oracle Database Migration Best Practices Guide 7



Use Case 1: Migrate Oracle Databases between Hitachi platforms using Hitachi Ops Center Protector,

TrueCopy, and Thin Image snapshots

High-Level steps:

Locate the source and target OS host nodes in the nodes inventory.

Create a new Oracle Database node using the Oracle Application Node Wizard (for details
see https://knowledge.hitachivantara.com/Documents/Management_Software/
Ops_Center/Protector/7.5.x/Applications/Oracle/

04 Reference#GUID-403C016D-938D-49DA-B133-0063C6E901FA.

Repeat the previous step to ensure there is an Oracle database running that will be used
for restores.

Create a new destination node for the repository using the Repository Storage Node
Wizard.

If a new repository node is being created, select the default Generation 2 type. Define
these policies using the Policy Wizard and Access Operation Wizard.

Create a dataflow to show source and target nodes used for restore operations using the
Data Flow Wizard.

Assign the Oracle-RMAN-full-access policy to the Oracle Database source node and to
the repository node on the data flow.

Assign the Oracle-RMAN-read only policy to the Oracle Database source node and to the
repository node on the data flow.

Compile and activate the data flow, checking carefully that there are no errors.

On the source Oracle database, create a channel using the definition provided by
schedulershow and use it to back up Oracle data. For details see https://
knowledge.hitachivantara.com/Documents/Management_Software/Ops_Center/Protector/
7.5.x/Applications/Oracle/05 Troubleshooting#GUID-8929C428-4F6B-4433-847 3-
BEECFA1BES1E.

On the target Oracle database, create a channel using the definition provided by
schedulershow and use it to restore Oracle data.

For complete steps see https://knowledge.hitachivantara.com/Documents/
Management_Software/Ops _Center/Protector/7.5.x/Applications/Oracle/

02 Oracle Backup_workflows
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Use Case 2: Migrate Oracle Databases between Hitachi platforms using Hitachi Ops Center Protector
and global-active device

Use Case 2: Migrate Oracle Databases between Hitachi platforms
using Hitachi Ops Center Protector and global-active device

The following illustration shows the topology of Use Case 2.

Primary Site Secondary Site
Hitachi Advanced Servers DS220 G2 Hitachi Advanced Servers DS220 G2
RAC1 RAC2 RAC3 RAC4
PVOLS SVOLS

GAD Pair

Hitachi VSP E990 Hitachi VSP 5600

L=

Quorum device

Hitachi VSP E330

This solution uses global storage virtualization, which provides global active volumes. These
storage volumes provide the ability to have read and write copies of the same data in two
sites at the same time.

A quorum disk is part of external storage, which monitors the global-active device pair
volumes. It acts as a heartbeat for the global-active device pair.

Best Practices Guide
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Use Case 2: Migrate Oracle Databases between Hitachi platforms using Hitachi Ops Center Protector

and global-active device

Pros:

Continuous server I/O if an unplanned outage occurs, such as a disaster or hardware
failure, preventing access to a data volume of the database.

Database server failover and failback without storage impact for continuous database
operations.

Zero recovery time and point objectives.

Cons:

Complex to implement and needs more infrastructure.

Prerequsites:

The global-active device has been licensed (which includes Hitachi Replication Manager).
Replication Manager (HRpM) is installed and linked to Hitachi Command Suite (HCS).

A pair management server is installed with Device Manager Agent and Command Control
Interface (CCI) at the primary and secondary storage sites.

The quorum storage system is connected to the primary and secondary storage systems
by Fibre Channel or Fibre Channel over Ethernet (FCoE).

If quorum disks are configured using virtualized volumes as external volumes, registering
the quorum storage system is not necessary.

All the database LUNSs (data files, control, and redo files) are placed in single consistency
group.

High-level steps:

Create a dataflow OracleDB-GAD to global-active device to replicate Oracle Database
Volumes.

Create a dataflow Oracle-OCR to global-active device to replicate OCR volumes.
Select the Oracle database nodes and assign the OracleDB-GAD policy.

Select the source storage and assign the Oracle-OCR policy.

Set the Replication Mover Type to Continuous.

For Destination Storage, configure Select Creation Mode as Configure New Replication
and Replication Type as Active-Active Remote Clone.

Select the target pool where global-active device replicated volumes will be created.
Select the quorum disks.

Select the resource groups and click Next.

Select secondary host groups where volumes will be mapped and click Next.

Select the Dataflow’s OracleDB-GAD and Oracle-OCR policies and click Activate to run
the Dataflow.

For complete steps see https://www.scribd.com/document/486370986/solution-for-databases-
reference-architecture-for-oracle-rac-database-12c-with-gad-using-hdid.
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Use Case 3: Migrate Oracle Databases from Dell EMC PowerMax to Hitachi Virtual Storage Platform
using Hitachi Ops Center Protector Universal Volume Manager

Use Case 3: Migrate Oracle Databases from Dell EMC PowerMax to
Hitachi Virtual Storage Platform using Hitachi Ops Center Protector
Universal Volume Manager

The following illustration shows the topology of Use Case 3.

Primary Site Secondary Site
Hitachi Advanced Servers DS220 G2 Hitachi Advanced Servers DS220 G2
RAC1 RAC2 RAC3 RAC4
PVOLS SVOLS

GAD Pair

Hitachi VSP G600

Hitachi VSP E330

Quorum device

Hitachi VSP E390

Hitachi provides migration solutions from third-party vendors to Hitachi Virtual Storage
Platform (VSP). This section provides information about Hitachi Ops Center Protector

Universal Volume Manager (UVM), which is a storage virtualization technology used to
virtualize external volumes and consolidate storage resources with VSP.

This solution enables customers to connect Hitachi Virtual Storage Platform to other vendors'
storage. Fibre Channel connections must be configured from the host to the external storage
system, and then external volumes are used in the local storage system.

Best Practices Guide
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Use Case 3: Migrate Oracle Databases from Dell EMC PowerMax to Hitachi Virtual Storage Platform

using Hitachi Ops Center Protector Universal Volume Manager

Prerequisites:

A license key is required to use UVM.
Check the Support Matrix for a list of supported external storage.
Plan the data paths from local storage to external storage.

In local storage, configure external volume groups to which the external volumes will be
assigned during the mapping operation.

High-level steps:

The external volumes must be discovered on the target storage system in Hitachi Ops
Center Protector.

The source volumes must be virtualized and selectable as external volumes.

The target storage system must have at least one eligible pool (Thin or Tiered) with
enough space to migrate volumes

After all the external volumes are migrated to the target storage system, these volumes
can be presented to the target Oracle database server and mounted as ASM disks.

After the migration is complete, unvirtualize the external volumes and detach volumes
from storage.

Best Practices Guide
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Native migration options

Limitations:

This is purely storage migration, and it does not guarantee 100% data consistency.
Perform migration of volumes in offline mode for data consistency, which requires
downtime depending on business needs. Downtime also depends on the number of
volumes and data size.

Native migration options

There are different ways to migrate Oracle databases. Some of the commonly used native
database features are the following:

Oracle DataPump — A process of moving data and metadata between Oracle databases.

This involves exporting the source database into export dump files and presenting the files
to the target database. After that, the dump files are imported to the target database. This

method can be slow for huge data and can increase database downtime.

Oracle Transportable Tablespace (TTS) — This process copies a set of tablespaces from
one database to another. It involves exporting the metadata and the datafiles from the
source database to the target database, and then importing them to the target database.
This process is typically faster than the traditional DataPump method, but significant
downtime of the database might still be needed.

Transportable Tablespaces (XTTS) — An enhanced version of TTS that performs cross-
platform migration between systems with different endian formats using V4 scripts
provided by Oracle. This process can significantly reduce the downtime of Oracle
database migration.

Oracle GoldenGate — Provides real-time data replication between Oracle databases with
lower latency. It can migrate the Oracle database with zero database downtime.
GoldenGate software must be licensed separately from Oracle databases. GoldenGate
can help customers to perform cross-database migrations.

Oracle Data Guard — A database feature used for DR solutions where standby databases
are created and maintained. It is useful for data protection, disaster recovery, and high
availability. Active Data Guard is an option available from 11g with advanced capabilities
such as real-time queries.

Oracle RMAN — RMAN backup can be used to migrate the Oracle database between
platforms depending on the database size and downtime. This approach can be used for
database migrations on-premises and from on-premises to the cloud.

The following sections describe the use cases where customers already have a license to
use native database tools to migrate Oracle databases between platforms.

Best Practices Guide
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Use Case 4: Migrate Oracle databases from Exadata Infrastructure to Hitachi Unified Compute Platform
using GoldenGate

Use Case 4: Migrate Oracle databases from Exadata Infrastructure to
Hitachi Unified Compute Platform using GoldenGate

The following illustration shows the topology for Use Case 4.
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The Maximum Availability Architecture (MAA) using the GoldenGate solution for migrating
databases has the following characteristics.

Pros:

* Minimal to zero downtime (less than 1 min)
= Cross database replication support

* Cross platform support

* Supports migration to Cloud (OCI/AWS)

Best Practices Guide
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Use Case 5: Migrate Oracle databases from on-premises to the cloud using Data Guard

Cons:

Licensing Cost of GoldenGate (potentially)

High-level steps:

Configure source and target databases ready for replication.
Configure the GoldenGate hub.

Configure GoldenGate Extract on the source.

Start GoldenGate Extract on the source and monitor.
Instantiate the target database using RMAN or DataPump.
Configure and start GoldenGate Replicat on target.

Test and switch over to the migrated database.

Use Case 5: Migrate Oracle databases from on-premises to the cloud
using Data Guard

The following illustration shows the topology of Use Case 5.
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This use case describes a hybrid Data Guard solution where customers can migrate their
data from on-premises to the cloud with minimal downtime. A standby database is created in
the cloud, so this solution becomes a hybrid DR. After the migration is complete, switchover
is done to standby, and all the applications point to the cloud.

Pros:

Far Sync enables zero data loss failover to a remote standby database even if it is located
thousands of miles away.

Minimal downtime (downtime is limited to the time required to switch all the applications to
standby databases).

Best Practices Guide
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Use Case 6: Migrate Oracle databases from on-premises to the cloud using RMAN duplication

High-level steps:

Create a physical standby database in the cloud.

Copy the data file and control file from the Primary (on-premises) to Standby (cloud) using
Fastconnect or Data Transfer Service, and for Application use rsync.

Make sure to archive logs that have been shipped and applied to the standby database to
the cloud.

Perform the switchover.

Re-configure the applications to point to the database on Oracle Cloud.

Use Case 6: Migrate Oracle databases from on-premises to the cloud
using RMAN duplication

The following illustration shows the topology for Use Case 6.
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This solution describes how RMAN can be used to migrate Oracle databases to a duplicate
database on a remote server or in the cloud from a backup or active database.

Pros:

No license required.

Cons:

More downtime is needed.
Not appropriate for huge amounts of data.
Data loss.

Supports same endian format and database version on both source and target.

High-level steps:

Create an auxiliary instance in the cloud.

On the DBCS compute node, invoke RMAN with the DUPLICATE command.
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