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Replatform options for Oracle Database on AWS

Song Hu, Mohit Montu, and Rajeev Pardipuram, Amazon Web Services

Migrating Oracle Database from on premises to Amazon Web Services (AWS) requires an optimal
strategy. There are seven common strategies, which are often referred to as the 7 Rs:

» Retire

« Retain

» Rehost

» Relocate

» Repurchase
o Replatform

» Refactor/re-architect

Choosing the optimal migration strategy depends on business need, resource requirements, time,
and financial constraints. For more information, see Overview of the 7 Rs of Database Migration

and Determining the R Type for Migration.

Replatform is a good candidate to move workloads quickly to AWS. It offers the following benefits:

« Introduces some level of optimization to take advantage of cloud capabilities
o Reduces the amount of time spent on managing the database

» Avoids the need to redesign or rewrite applications

After you select replatform as your migration strategy, the next steps are to evaluate different
options that are available and to select the most appropriate one.

This guide walks through different options available for replatforming Oracle databases by
using Amazon Relational Database Service (Amazon RDS). The guide discusses advantages and
limitations that you can compare against your specific workload to identify the most appropriate
approach for your business. The comparison is divided into three phases based on the AWS
migration process best practices:

o Phase 1: Assess



https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-database-migration/planning-phase.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/prioritization-and-migration-strategy.html#migration-r-type
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« Phase 2: Mobilize

» Phase 3: Migrate and modernize

This guide is intended for database administrators, solutions architects, and operations or
infrastructure managers who are planning to migrate on-premises Oracle databases to AWS.
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Objectives

Replatforming Oracle Database to AWS provides the following benefits.

Balance of risk and improvement

Replatforming is more cost-effective, faster, and carries less risk than refactoring. It also enhances
automation and improves application performance, security, and scalability more than rehosting.

Lower cost

Replatforming provides flexibility in payment options offered by AWS, which are pay-as-you-go,
On-Demand Instances, and Reserved Instances. AWS provides various levels of discount based on
use cases, and you pay only for what you use, which can reduce both fixed and variable costs.

For Oracle Database Standard Edition 2 (SE2), AWS also provides the License Included model with
Amazon RDS. The price includes Oracle licenses as part of a pay-as-you-go subscription model, and
you don't need to purchase the licenses separately.

When running Oracle workloads on AWS, the Amazon RDS instance size can be scaled up and down
dynamically according to load fluctuation. This can further reduce cost because you can provision
compute power as needed.

For more information about pricing, see Amazon RDS for Oracle pricing.

Enhanced automation

Replatforming provides a higher level of automation on maintenance tasks, such as backup,
storage scaling, logging, and monitoring, which minimizes human errors. Staff productivity can
also be improved by focusing on more valuable tasks, such as business development, performance
tuning, and schema optimization.

Increased agility

Provisioning Oracle databases in an on-premises environment is time-consuming and can take
weeks to months. By replatforming to AWS, you can complete the same task within minutes to a

Balance of risk and improvement 3
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couple of hours. Replatforming also gives you the flexibility to delete a full stack of database when
it's no longer needed, and to stop paying for it. That isn't an option in an on-premises environment.

Better cloud maturity

Replatforming helps align with a cloud-first approach and grows cloud maturity over time. It builds
the foundation for future database and application modernization by doing the following:

» Offloading unstructured data to Amazon Simple Storage Service (Amazon S3)

« Migrating data warehouse functions to Amazon Redshift

« Migrating transactional functions to open source database engines such as Amazon Aurora
PostgreSQL-Compatible Edition or Amazon Aurora MySQL-Compatible Edition to save licensing
cost and reduce operational overhead

Better cloud maturity 4


https://aws.amazon.com/s3/
https://aws.amazon.com/redshift/
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Replatforming options

When you replatform Oracle Database from on premises to managed database services on AWS,
you have the following options:

« Amazon RDS for Oracle

« Amazon RDS Custom for Oracle

The following sections list important features of these options.

Amazon RDS for Oracle

Amazon RDS for Oracle is a managed database service that simplifies the provisioning and
management of Oracle databases on AWS. It has the following key advantages:

» Provides a console for setting up, operating, managing and scaling Oracle database
deployments.

» Automates time-consuming database administration tasks, including provisioning, software
patching, monitoring, hardware scaling, and failure detection.

« Automates the backup and recovery process reliably and efficiently.

« Provides high availability with a Multi-AZ deployment. The primary instance and a synchronous
secondary instance can be used to switch over during planned events, and automatically fail over
during unplanned events.

» Provides provisioning of read replica databases to enhance availability, performance, and
reliability.

Amazon RDS for Oracle supports both Enterprise Edition (EE) and Standard Edition 2 (SE2). Oracle
Database EE offers enterprise-level features but is significantly more expensive than SE2 in license
cost. It also requires the Bring Your Own License (BYOL) licensing model. Applications with no or
minimum usage of EE features are good candidates for downgrading to Oracle Database SE2 to
reduce total cost of ownership (TCO). For more information, see Evaluate downgrading Oracle
databases to Standard Edition 2 on AWS.

Amazon RDS for Oracle 5
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Amazon RDS Custom for Oracle

Amazon RDS Custom for Oracle is a managed database service for legacy, custom, and packaged
applications that require access to the database administrator privilege and underlying operating
system. It has the following key features:

» Automates setup, operation, and scaling of databases in the AWS Cloud.

» Provides root access to the operating system of the underlying Amazon Elastic Compute Cloud
(Amazon EC2) instance, and database access as built-in SYS and SYSTEM user

» Provides the capability to configure settings, install patches, and enable native features manually
to meet the dependent application and database requirements

» Provides support on legacy Oracle Database versions (12.1, 12.2, and 18c)

Amazon RDS Custom for Oracle 6
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Phase 1: Assess

The assess phase focuses on collecting and analyzing information about the source Oracle
database. It's the fundamental part of migration because all subsequent phases are based on
the data points that are collected in this phase. The analysis result of this phase is the input of
the remaining phases. It determines the most appropriate choice for the replatforming option,
migration tool, and approach.

You can use the following tools to assess the source Oracle database when preparing for migration
to AWS.

Oracle diagnostic support scripts

Oracle diagnostic support scripts analyze an on-premises Oracle database. These scripts have the

following characteristics:

» Oracle diagnostic scripts are all written to run using the SQL*Plus command-Lline utility. A user
account with permissions to query Oracle dictionary views is necessary to prepare the report.

» The scripts collect information related to the Oracle database configuration and database
objects.

o The scripts produce an HTML report of multiple sections that include database size, schema size,
Large Object (LOB) information, redo log, and archive log statistics.

» The report can assist with deciding the migration strategy.

Oracle Automatic Workload Repository

Oracle Automatic Workload Repository (AWR) is a native Oracle tool with the following
characteristics:

» Oracle AWR collects, processes, and maintains database performance statistics.

« This information is gathered at regular intervals or on-demand. It can be displayed in both
reports and views.

« AWR produces reports of CPU, memory, I/0, and other critical information. The reports help you
to understand the nature of the workload running in the database and the resources required in
the AWS Cloud.

Oracle diagnostic support scripts 7
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Collecting statistics

By using these tools, you can collect statistics about Oracle Database configuration, usage, and
performance. To achieve a successful migration, you also need to understand the complexity,
compatibility, and dependency of the database. This includes information about the operating
system, network, application, and business requirements.

The following list contains the most common preparation tasks:

« Identify the recovery time objective (RTO), recovery point objective (RPO), and service-level
agreement (SLA) requirements for the Oracle database.

» Check the network connectivity between the on-premises environment and AWS. Make sure that
it provides enough bandwidth for fast transfers of data between on premises and AWS.

« Determine the amount of downtime available for migration. This helps you to choose an online
or an offline migration approach.

o Check the chipset endian platform of the database workload. AWS supports x86-x64 little-
endian platforms. Other platforms, such as Sun SPARC, HP Tru64, or IBM Z series-based big-
endian platforms, require cross-platform migration.

o AWS supports Linux (32-bit and 64-bit) and Windows operating systems. It doesn't support
Solaris, HP-UX, or IBM AIX operating systems, which are commonly used for Oracle databases.
Migrating Oracle databases from these operating systems requires platform conversion.

» Review current architecture and auditing or compliance needs to make sure that all requirements
can be met after migrating to AWS.

» Understand the limitations of different replatforming options:

o Check the edition and version of the Oracle database software to make sure it's supported.

» Determine the input/output operations per second (IOPS) and throughput of the database.
» Check the current database size and storage growth pattern.

« If you are migrating Oracle Database Enterprise Edition, identify which Enterprise Edition
features are actually used by the application. This is important when evaluating the option of
downgrading Enterprise Edition to Standard Edition 2 (SE2).

 Collect details of the current license agreement for Oracle databases.

o Check for application dependencies. If the Oracle database supports legacy, custom, or packaged
applications, the application will need access to the database administrator privilege and
underlying operating system.

Collecting statistics 8
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Phase 2: Mobilize

In the mobilize phase, you determine the most appropriate replatform option for your specific
Oracle database. You evaluate all replatforming options against the data that you collected during
the assess phase. The evaluation process compares all options from many different aspects.

The topics in this section detail each item, and the data is consolidated in a comparison table at
the end. The comparison table lists key differences in a multidimensional view to assist you with
making the final decision.

Oracle license

On AWS, there are two licensing models for running Oracle databases:

« Bring Your Own License (BYOL)

« License Included

Under the BYOL model, you can use your existing on-premises Oracle Database licenses on AWS.
To run a DB instance under the BYOL model, you must have the appropriate licenses for software
and support. Under this model, you continue to use your active Oracle Support account, and

you contact Oracle Support directly for Oracle database-specific service requests. If you have an
active AWS Support account, you can contact AWS Support for issues with infrastructure, such as
operating system, storage, network, and hardware.

In the License Included model, you don't need to purchase Oracle licenses separately. The Oracle
database software has been licensed by AWS. In this model, AWS Support, if purchased and active,
can be contacted for both Amazon RDS service requests and Oracle Database—specific service
requests.

Another advantage of the License Included model is that cost is incurred only for the hours that
the database is running. This is especially cost-effective for non-production environments where
databases don't need to run all day, every day.

The License Included model is supported only on Amazon RDS for Oracle Database SE2. It isn't
available on Amazon RDS Custom for Oracle.

Oracle license 9
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License model Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Bring Your Own License Yes Yes

License Included (SE2 only) Yes No

Editions and versions

In addition to choosing your licensing model, you need to choose the edition that supports your
database requirements. Amazon RDS for Oracle supports the following options:

» Oracle Database Enterprise Edition (EE) is the most common choice for production workloads
in many large organizations and enterprises. EE provides key features for mission-critical
applications, including Active Data Guard and Oracle Partitioning.

» Oracle Database Standard Edition 2 (SE2) is an affordable database and supports a variety
of use cases, from small business single-server environments to highly distributed branch
environments. SE2 can be licensed on servers with a maximum of two sockets. However, the core
counts per two-socket server can increase over time without impacting your license obligation.
With Oracle Database SE2, your license costs remain the same regardless of the number of cores
in the socket. Currently AWS supports up to 16 virtual CPUs (vCPUs).

From the aspect of license cost, Oracle Database SE2 is much less expensive than EE. If your
application uses very few or none of the EE features, consider downgrading from EE to SE2. For
more information, see the Evaluate downgrading Oracle databases to Standard Edition 2 on AWS

guide.

For more details about the availability of features, options, and management packs in different
editions, see the Oracle documentation.

Each replatform option supports different Oracle editions. The following table lists the latest
support information.

Editions and versions Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Editions and versions 10
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Enterprise Edition Yes Yes

Standard Edition 2 Yes Yes
Versions 19c 12.1.0.2
21c 12.2.0.1

18c

19¢

Oracle multi-tenant architecture

Oracle multi-tenant architecture enables an Oracle database to function as a container database
(CDB), and includes multiple pluggable databases (PDBs). By consolidating multiple Oracle
databases into a single instance, the multi-tenant architecture reduces both cost and management
efforts:

« Both Amazon RDS for Oracle and Amazon RDS Custom for Oracle support multi-tenant
architecture in Oracle Database Enterprise Edition (EE) and Standard Edition 2 (SE2).

« Amazon RDS for Oracle supports Oracle multi-tenant architecture in versions 19c and 21c.
Amazon RDS Custom for Oracle supports the architecture in version 19c only.

« Amazon RDS for Oracle also supports Oracle single-tenant architecture in versions 19c and 21c.
Amazon RDS Custom for Oracle currently does not support single-tenant architecture.

« With EE, an Amazon RDS for Oracle CDB instance supports up to 30 PDBs, depending on the
licenses. Amazon RDS Custom for Oracle doesn't restrict the number of PDBs that you can create.

« In SE2, both Amazon RDS for Oracle and Amazon RDS Custom for Oracle support up to 3 PDBs
per CDB.

For more information, see the AWS documentation for Amazon RDS for Oracle and Amazon RDS
Custom for Oracle.

Tenancy configuration Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Oracle multi-tenant architecture 11
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Multi-tenant-supported EE & SE2 EE & SE2
edition

Multi-tenant-supported 19¢, 21c 19c

version

Single-tenant architecture Yes No
Multi-tenant architecture Yes Yes

Number of PDBs per CDB in Up to 30 No restriction
EE

Number of PDBs per CDB in Upto3 Upto3

SE2

Resource availability

Your replatforming choice might depend on the AWS Region you are using and the resources
required by your business. Both Amazon RDS for Oracle and Amazon RDS Custom for Oracle use
AWS services, but not all of the services are available in all AWS Regions. AWS services also vary in
supported engine versions and instance classes. Amazon RDS for Oracle provides more choices in
AWS Regions and instance classes than Amazon RDS Custom for Oracle. This is because Amazon
RDS Custom for Oracle is still in the process of expanding.

It's also important to consider scaling needs. The AWS BYOL model is based on CPU cores. After
you create an Amazon RDS for Oracle instance, you cannot change the DB instance class to a
different number of cores unless the change is agreed to by the Oracle license policy. However, the
AWS License Included model gives you the flexibility to dynamically change the number of cores by
scaling the instance class up and down.

Resource availability Amazon RDS for Oracle Amazon RDS Custom for
Oracle

AWS Region Most Limited

DB instance class Most Limited

Resource availability 12
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CPU scalability License Included model Not available

Storage capacity

Amazon RDS for Oracle supports the following AWS storage types:

» General Purpose solid-state drive (SSD): gp2, gp3
» Provisioned IOPS SSD: io1, io2

« Magnetic

The storage types differ in performance characteristics and price. You can tailor storage
performance and cost to the needs of your database workload.

Amazon RDS Custom for Oracle supports SSD storage type gp2, gp3 and io1. Magnetic storage
isn't supported.

The maximum IOPS and throughput per RDS instance depends on the selected storage type and
instance class. For more information, see Amazon RDS DB instance storage.

Amazon RDS for Oracle provides storage autoscaling that can automatically scale storage capacity
in response to growing database workloads, with zero downtime. Amazon RDS storage autoscaling
continuously monitors storage consumption. Capacity scales up automatically when actual
utilization approaches provisioned storage capacity. There is no additional cost for enabling the
storage autoscaling feature. You pay only for the storage that is provisioned.

Amazon RDS Custom for Oracle doesn't support storage autoscaling. You must manually provision
storage.

Storage features Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Storage type All gp2, gp3, iol

Maximum storage size 64 TiB 64 TiB

Maximum IOPS per instance 256,000 256,000

Storage capacity 13
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Maximum throughput per 16,000 MiB/s 4,000 MiB/s
instance
Storage autoscaling Yes No

Privileged access

Amazon RDS for Oracle is fully managed. To deliver a managed service experience, it does not
allow access to the underlying host, and it restricts access to some procedures and objects that
require high-level privileges.

Amazon RDS Custom for Oracle grants access to the database administrator privilege and
underlying operating system. You can perform operations as root user at the operating system
level, and as SYS or SYSTEM user at the database level. For legacy, custom, and packaged
applications, you can customize the operating system and Amazon RDS Custom for Oracle
database environment by doing the following:

« Install a custom database, and operating system patches, and packages.
» Configure specific database settings.

» Configure file systems to share files directly with their applications.

Access Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Access to operating system No Yes

Access to built-in Oracle users No Yes

(for example, SYS, SYSTEM)

Patching and upgrading

One benefit of Amazon RDS for Oracle is the ease of maintenance. AWS does all the
undifferentiated heavy lifting work behind the scenes so that your attention can be on applications
and users. You can enable maintenance options during setup. Amazon RDS for Oracle will then

Privileged access 14
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automatically apply operating system (OS) patching, Oracle database patching, and minor
database version upgrades in a predefined maintenance window.

With Amazon RDS Custom for Oracle, because you have database administrator privileges and
operating system root access, you're responsible for patching and upgrade activities instead of
AWS.

Responsibility Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Automatic OS patching Yes No

Automatic Oracle patching Yes No

Automatic minor Oracle Yes No

version upgrades

High availability

Amazon RDS for Oracle supports Multi-AZ deployment, which automatically creates a standby
instance in a different Availability Zone. A Multi-AZ deployment provides automatic failover during
planned maintenance and unplanned disruptions.

Amazon RDS Custom for Oracle doesn't support Multi-AZ deployment. As an alternative, you can
use a replica to manually build a high availability (HA) solution. Depending on the design, you can
implement both synchronous and asynchronous data replication. For more information, see the
Build high availability for Amazon RDS Custom for Oracle using read replicas blog post.

Both Amazon RDS for Oracle and Amazon RDS Custom for Oracle support up to five managed read
replicas. You can automatically create the read replicas from the AWS Management Console or by
using AWS Command Line Interface (AWS CLI).

With Amazon RDS Custom for Oracle, you can also create your own manually configured external
Oracle replicas. This offers you the flexibility to host replicas on Amazon EC2 instances in the same
or another AWS Region, and also in an on-premises environment. External replicas don't count
toward the instance limit within the AWS account. They also lie outside the RDS Custom support
perimeter. For more information about the support perimeter, see RDS Custom support perimeter.
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HA support Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Multi-AZ deployment Yes No

Standby replication Synchronous Asynchronous or synchronous

AWS managed automatic Yes No

failover

Automatic creation of read Yes Yes

replica

Maximum managed read 5 5

replicas

AWS managed cross-Region Yes No

read replica

Modification of AWS No Yes
managed read replica

Creation of self-managed No Yes
read replica

Backup and recovery

Amazon RDS for Oracle and Amazon RDS Custom for Oracle both provide automatic backup and
point-in-time recovery (PITR), which are benefits of managed services. When Multi-AZ deployment
is enabled in Amazon RDS for Oracle, backup is automatically taken from the standby instance, and
there is no I/0 impact to the primary instance.

Amazon RDS Custom for Oracle does not support Multi-AZ deployment, and automatic backup

takes place on the primary instance.

Backup and recovery options Amazon RDS for Oracle Amazon RDS Custom for
Oracle

Backup and recovery 16
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Automatic backup Yes Yes
Automatic PITR Yes Yes
Automatic backup from Yes No

standby instance

Performance monitoring

AWS provides a number of features and services to monitor the performance of Oracle database
instances. They cover a variety of aspects from the hypervisor level, to the operating system, to
inside the database.

Automatic monitoring

Amazon RDS for Oracle and Amazon RDS Custom for Oracle both provide automatic monitoring
at the hypervisor level. By default, Amazon RDS automatically sends metrics data to Amazon
CloudWatch in 60-second periods. Data points are available for 15 days.

Enhanced Monitoring

Enhanced Monitoring for Amazon RDS provides deeper visibility into operating system metrics and
process information. You can configure it to collect at an interval of 1, 5, 10, 15, 30, or 60 seconds.
The information can be visualized on the AWS Management Console, and you can customize the
metrics and dashboard specifically to your business needs. For more information, see OS metrics in
Enhanced Monitoring and Amazon RDS FAQs for Enhanced Monitoring.

Enhanced Monitoring is currently not supported on Amazon RDS Custom for Oracle.

Performance Insights

Performance Insights expands Amazon RDS monitoring features even further inside the database
instance to help you analyze your database performance. With the Performance Insights
dashboard, you can visualize the Oracle database load and filter by waits, SQL statements, hosts, or
users. For more information, see Monitoring DB load with Performance Insights on Amazon RDS.

Amazon RDS Custom for Oracle does not support Performance Insights.
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Oracle Enterprise Manager

Oracle Enterprise Manager (OEM) is the Oracle native monitoring solution. It uses Management
Agent running on the database host to push database monitoring and performance metrics data to
a centralized Oracle Manager Server (OMS). It's your responsibility to install, configure, and manage
the entire OEM system.

Both Amazon RDS for Oracle and Amazon RDS Custom for Oracle support installing OEM
Management Agent.

Performance monitoring options

The following table compares performance monitoring options for Amazon RDS for Oracle and
Amazon RDS Custom for Oracle.

Performance monitoring Amazon RDS for Oracle Amazon RDS Custom for
option Oracle

Automatic monitoring Yes Yes

Enhanced Monitoring Yes No

Performance Insights Yes No

OEM Management Agent Yes Yes

Mobilize phase comparison table

Based on the thorough analysis, Amazon RDS for Oracle and Amazon RDS Custom for Oracle are
similar in many ways but different in some areas.

The following table lists the key differences between Amazon RDS for Oracle and Amazon RDS
Custom for Oracle. The table provides you with a comprehensive summary for the entire evaluation
process to help you make a final decision.

Feature Amazon RDS for Oracle Amazon RDS Custom for
Oracle
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License Included (SE2 only)

Version

Multi-tenant supported
version

Single-tenant configuration

Number of PDBs per CDB in
EE

AWS Region

DB instance class
CPU scalability
Storage type

Maximum throughput per
instance

Automatic storage scaling
Access to operating system

Access to built-in Oracle users
(for example, SYS, SYSTEM)

Automatic operating system
patching

Automatic Oracle Database
patching

Yes
19c¢

21c

19¢c, 21c

Yes

Up to 30

Most

Most

License Included model
All

16,000 MiB/s

Yes
No

No

Yes

Yes

No
12.1.0.2
12.2.0.1
18c

19c

19c¢

No

No restriction

Limited

Limited

Not available

gp2, gp3, io

4,000 MiB/s

No
Yes

Yes

No

No

Mobilize phase comparison table
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Automatic Oracle Database Yes No
minor-version upgrade

Automatic backup from Yes No

standby database

Multi-AZ deployment Yes No

Standby replication Synchronous Asynchronous or synchronous
AWS managed automatic Yes No

failover

AWS managed cross-Region Yes No

read replica

Modification of AWS No Yes
managed read replica

Creation of self-managed No Yes
read replica

Enhanced Monitoring Yes No

Performance Insights Yes No

Mobilize phase comparison table 20
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Phase 3: Migrate and modernize

In the migrate and modernize phase, you perform the actual database migration by using suitable
tools and the appropriate approach. Your selection of tools and approach is based on business
requirements such as the following:

Timeline

Database size

Consistency

Available network bandwidth between the on-premises environment and AWS

Afforded downtime

The following topics evaluate different migration tools and approaches that are available to help
you decide which ones to use.

After you successfully migrate your Oracle database to AWS, you can continue to modernize your
database by migrating to open source database engines, such as Amazon Aurora PostgreSQL-
Compatible Edition or Amazon Aurora MySQL-Compatible Edition. For more information about
database modernization, see AWS Prescriptive Guidance for re-architecting Oracle Database.

Migration tools

The following tools are listed in order of logical migration to physical migration.

Oracle Data Pump

Oracle Data Pump is a native tool that comes with Oracle Database. It provides the ability to export

and import data and metadata from or to Oracle databases. You can use Oracle Data Pump at the
database, tablespace, schema, and object level. Oracle Data Pump supports flexible data extraction
options, parallelism, compression, and encryption.

Oracle Data Pump is commonly used to migrate Oracle databases because it provides a high level
of compatibility. Oracle Data Pump is an especially suitable option for migrations to different
database editions, versions, and endian platforms. Oracle Data Pump is also often used along with
other tools, such as AWS Database Migration Service (AWS DMS) and Oracle Recovery Manager
(Oracle RMAN), to build comprehensive solutions for complex use cases.
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AWS DMS

AWS Database Migration Service (AWS DMS) is a managed service that helps move data to AWS
securely. AWS DMS provides both one-time full database copy and change data capture (CDC)
technology. The CDC feature can keep the source and target database in sync and minimize
downtime during the migration. To migrate large databases, you can use AWS DMS together with
other AWS services, such as Amazon S3, AWS Direct Connect, or AWS Snow Family devices.

Oracle GoldenGate

Oracle GoldenGate is a tool that Oracle offers to collect, replicate, and manage transactional data

between databases. It provides CDC by interpreting Oracle database transaction logs. Similar
to AWS DMS, Oracle GoldenGate is a common option for migrating Oracle Database. For more
information, see Using Oracle GoldenGate with Amazon RDS for Oracle.

Oracle GoldenGate is not part of Oracle Database and requires a separate license from Oracle.

Oracle Recovery Manager

Oracle Recovery Manager (RMAN) is a tool provided by Oracle to perform and manage Oracle
database backups and restorations. You can use RMAN to back up an Oracle database from on
premises and then restore it to an Oracle instance on AWS. RMAN is a physical-level tool that works
on data files and log files instead of schemas and objects.

You can use Oracle RMAN with Amazon RDS Custom for Oracle. RMAN is usually combined with
other AWS services, such as Direct Connect, AWS DataSync, and Amazon S3, to form an end-to-end
migration solution.

Oracle Data Guard

Oracle Data Guard is a built-in feature of Oracle Database that maintains a physical copy of the
database and keeps it in sync. It provides the capability to switch over the roles between primary

and standby databases, which can minimize downtime during the migration.

Oracle Data Guard can't be directly used with Amazon RDS for Oracle or Amazon RDS Custom for
Oracle for migration. Instead, Oracle Data Guard is usually used with AWS services such as Amazon
EC2, Direct Connect, or AWS DMS to build a complete migration solution. For example, you can
build a physical standby on an EC2 instance using Oracle Data Guard. Then you can use AWS DMS
or Oracle Data Pump to migrate data to the target RDS for Oracle instance.
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Migration approach

There are two approaches for migrating Oracle Database from on premises to AWS: offline
migration and online migration.

Offline migration

You can use the offline migration approach when your application can afford a planned downtime.
In this approach, the source database is taken offline at the beginning of the migration period, and
then it's migrated over to the target database on AWS. After the migration is complete, validation
and verification checks are performed in the target database to ensure data consistency. When all
checks are passed, you perform a cutover by connecting the application to the target database.

Offline migration usually consists of fewer steps, has simpler architecture, and is more cost
effective.

Online migration

Use the online migration approach when your application requires minimal or near zero downtime.
In this scenario, the source database is migrated in multiple steps to AWS. Initially, the data in

the source database is copied to the target database while the source database is still running. In
subsequent steps, all changes from the source database are propagated to the target database
online. When the source and target databases are in sync, they are ready for cutover. During

the cutover, the application switches its connections over to the target database, leaving no
connections to the source database.

Online migration achieves less downtime, but it requires more steps, resources, and effort, and it's
more expensive.

Migration phase comparison table

The following table provides a summary of suitable migration scenarios for each tool to help you
choose the option that best meets your business requirements.

Tool Online migration  Offline Amazon RDS for  Amazon RDS
migration Oracle Custom for
Oracle
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Oracle Data
Pump

AWS DMS

Oracle
GoldenGate

Oracle Recovery
Manager (RMAN)

Oracle Data
Guard

No

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Migration phase comparison table
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Next steps

Now that you have selected replatform as your migration strategy and determined the appropriate
migration tools and approach, you are ready for the final migration. AWS provides a collection

of prescriptive guidance developed by AWS technology experts and the global community of

AWS Partners. The guidance provides step-by-step instructions for database migration. For more
information, see AWS Prescriptive Guidance for Oracle Database. You can use the filters in the left
panel to further narrow the results based on your criteria.
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Resources

References

« Amazon RDS for Oracle

« Amazon RDS Custom

« AWS DMS documentation

» Using an Oracle database as a source for AWS DMS

Guides and patterns

« Migration strategy for relational databases (strategy)

» Migrating Oracle databases to the AWS Cloud (guide)

» Evaluate downgrading Oracle databases to Standard Edition 2 on AWS (guide)

» Replatform Oracle Database Enterprise Edition to Standard Edition 2 on Amazon RDS for Oracle
(pattern)

» Migrate an on-premises Oracle database to Amazon RDS for Oracle (pattern)

» Migrate an on-premises Oracle database to Amazon RDS for Oracle using Oracle Data Pump
(pattern)

» Migrate an on-premises Oracle database to Amazon RDS for Oracle by using direct Oracle Data

Pump Import over a database link (pattern)

« Migrate an Oracle database to Amazon RDS for Oracle by using Oracle GoldenGate flat file
adapters (pattern)

Whitepapers

 Strategies for Migrating Oracle Databases to AWS

» Best Practices for Running Oracle Database on AWS
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