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Introduction

In these tough economic times, organizations are trying to lower costs in all of their business operations. One key
method for cutting IT costs is migration: migration to hardware that is less expensive to purchase and operate;
migration to less costly operating systems; and migration away from older versions of Oracle that may require
expensive extended-support contracts.

This paper provides an overview of the types of migrations and their challenges, and describes the established best
practices for ensuring success. It also provides details on a proven process for upgrading to Oraclellg that
minimizes downtime and the risk of failure by using a data replication solution such as Quest SharePlex® for Oracle.
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About Migrations

Types of Migrations and Their Benefits

Organizations can choose from among several different kinds of migrations, depending on their needs:

Hardware Migrations

Many organizations with large Unix servers are looking to reduce operating costs, such as power, cooling, hardware
and space requirements. These organizations often choose to migrate to newer, lower-cost hardware, such as
servers or disk arrays, that are faster and more reliable than their old systems, or that can be configured as a RAC
environment for the same or lower cost. Another option is to migrate to a virtualized environment and run more VM
servers on fewer large machines.

Operating System Migrations

Organizations are also reducing operating costs by moving applications onto less expensive operating systems, such
as Linux. Operating system migrations can also be necessitated by a move to a virtualized environment. In addition to
saving money, operating system migrations can offer valuable flexibility, such as the ability to allocate more memory
to particular Oracle instances.

Oracle Migrations

A number of organizations are still running older versions of Oracle that either require extended support contracts or
are no longer supported. Migrating to a current version of Oracle can reduce support costs and ensure the benefits of
running a supported version. In addition, you can avoid spending capital on an extended support contract.

Organizations are also moving to Oracle Standard Edition in place of Enterprise Edition on less critical database
servers to lower operating costs. Standard Edition is not as feature rich as Enterprise Edition, but it offers the same
level of reliability and robustness at up to 40 percent less cost. It can run many departmental applications with small
to mid-size workloads. Standard Edition is also used for reporting databases, small data repositories, testing
applications and web-based 2.0 applications.

Challenges of Migrations

The key challenges of migrations relate to their potential to disrupt the business. Therefore, two important tasks are to
minimize user downtime and establish a sound recovery plan.

Minimizing Downtime

Before the era of 24x7 operations, upgrades were scheduled for the weekend. Users would log off early Friday
afternoon, IT staff would perform a complete backup, and then the upgrade would start. The main goal was to make
sure the systems were operational Monday morning—either because the upgrade was successful or because the
backup from Friday afternoon had been restored before users arrived on Monday morning.
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Today, being offline for an hour, much less a whole weekend is completely unacceptable, especially for environments
such as e-commerce, where a major portion of the week’s revenue is generated on weekends. Therefore, every step
of the upgrade process must be fine-tuned to minimize downtime for the end user. Is a cold backup necessary? Can
we just make a disk copy of the database? Do we have the additional space needed for the migration? Do we have
the best recovery technique?

Some risks can be anticipated and minimized. For instance, an upgrade requires more disk space and memory than
is used in day-to-day operations. If the system doesn’t have these extra resources available, the upgrade could easily
fail. Other failures can be the result of unexpected problems, such as media failure, a bad backup or a power outage.
Some of those risks can be reduced by checking the validity of a backup, which takes a few minutes but is well worth
the investment. Imagine needing to revert to the backup and finding that your fallback position is flawed!

Planning for Recovery

Another significant migration challenge is adequately testing applications after migration to avoid the need for rolling
back to the pre-migration environment. Ideally, you want to thoroughly test your applications after the migration
before making them available to your user community, but this is seldom possible due to the pressures to get the
system back online as fast as possible. What happens if the application does not perform as well on the new version
of Oracle or the new OS with a full production workload? Even worse, what if the migration works flawlessly and your
users work with the application for a couple of days, but then some part of the application does not work correctly?
You must find a way to recover back to the old version of Oracle or the old OS where everything was working, without
losing the transactions from the last few days.

Best Practices for Migrations

Following the best practices outlined below can help ensure the success of your hardware, operating system, or
Oracle migration by minimizing the risks of downtime and need for rollback.

Plan Carefully

There are risks inherent in any migration, including media failures, power outages or running out of time, memory or
disk space. Proper planning can help mitigate these risks.

Be sure to test as many steps of your migration process as you can—and to test multiple times. Document the
process carefully to minimize the risk of human error: instead of having to remember various details, you can simply
follow your written plan.

Consider Using Export/Import to Restructure Data

If you are migrating to a new operating system, the only way to move your data to the new OS is by executing an
export/import; you cannot simply back up the database and recover to the new server because of file format
incompatibilities. But even migrations that do not require export/import can often benefit from it. Export/import enables
you to restructure all of the data in your database and clean up any fragmentation. Laying out a database differently
can relieve /O hot spots or enable you to spread out the data into separate tablespaces. However, be aware that with
large databases, the export/import process can take a long time.
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Disable Triggers and Cascade Delete Constraints

In any migration, when using a replication technology such as Shareplex for Oracle, be sure to disable triggers and
cascade delete constraints on the new instance until it is time to go live in that environment. Otherwise, if the triggers
and constraints were to manipulate data in the old environment, those data changes will be replicated via Shareplex
to the new instance. If the triggers or cascade delete constraints are enabled on the target, they will execute again
and cause out-of-sync conditions.

Import into a New Database Shell

To take advantage of some of the features of recent Oracle versions, you need to import into a new database shell
rather than use the database upgrade script. For example, version 9i included the ability to change the block size of
tablespaces, which is achieved by recreating the tablespaces. If you did not take advantage of these new features
when you migrated to 9i, or your application did not support them, be sure to import into a new database shell so you
can build the tablespaces you need to use this functionality.

Plan Your Rollback Strategy

Be sure to plan a rollback strategy in case something does not work correctly in the migration. If you are performing
an OS upgrade or Oracle migration to a new server, you can usually recover your backup of the original database to
the new server. In the case of an OS upgrade, you don’t need to do anything else. In the case of an Oracle upgrade,
you also need to go through the Oracle upgrade process after the recovery is complete. A safe failback option is to
have a replication solution such as Quest SharePlex for Oracle. With SharePlex, you can replicate from the new
version of Oracle back to the older version. This safeguards your data if your application does not work correctly after
migration, regardless of how much work your users have done since the migration. You can failback to the older
version with no loss of user data.

Consider Investing in a Log-based Replication Solution

A log-based replication solution, such as SharePlex for Oracle, will help minimize downtime and therefore also
decrease the impact of the migration on your business. With such a solution, you can manage the migration process
behind the scenes, and you'll never have to take your users offline except for a short period when you switch them
over to the new database.
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Why Upgrade Oracle — What are the
Improvements with Oracle 119~

Oracle version 11g offers new features and enhancements that can make upgrading worthwhile.

Improvements in Oracle 11gR2

Some of the features in Oracle’s newest release include:

Column-level data storage for Exadata. This is a new data storage model with row storage replaced by column-
level data storage. These column-oriented databases can use compression algorithms to detect patterns in the
columns and achieve very high rates of data compression. This packs more data onto each data block, making
data warehouse queries run even faster.

Oracle flash cache is for systems not already running an SSD back end and resembles the assignment of high-
use objects to the KEEP pool. It is designed exclusively for flash, solid-state RAM memory, which is now up to
600 times faster than platter disks.

Oracle Omotion is a new online migration utility that is used to facilitate instance relocation in cases involving
server failure. This uses far less resources than Data Guard (which requires a standby server) and Streams.
With instance relocation, a single standby server could serve hundreds of instances.

RAC One Node is multiple instances of RAC running on a single node in a cluster. It has a fast “instance
relocation” feature for cases of catastrophic server failure.

Improvements in Oracle 11gR1

Oracle's 11gR1 release provides improvements in many areas, including the following:

Oracle Real Application Testing enables customers to stress test their applications before deployment into
production, thereby reducing risk and ensuring a smooth deployment

Server and client-side caching improves repeatable statements

A native compiler for SQL and Java greatly enhances the speed of processing of these objects
Optimizer statistics gathering is faster and more accurate

Automatic Performance Diagnostics and Monitoring liberates DBAs from manual tasks

Improvements in application tuning eliminate the need for manual tuning
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The Oracle Migration Process

Overview

You can help ensure a successful upgrade and minimal interruption to production by using the right process and
taking advantage of data replication technology.

T Export Import ~
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p . > > %] Post
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Queue Queue

Redo-Logs
Capture > Queue

Source Target

The procedure we recommend for migrating from older versions of Oracle to 11g involves the following steps. We will
use Oracle 9i in our example, but this can apply for any older Oracle version:

Create a target instance (v11g)

Set up replication from source (v9i) to target (v11g)

Upgrade the target instance

Resume replication from source to target

Test the target instance thoroughly

Set up replication from target to source

Switch users to the target (use the source instance as a fallback if necessary)
Upgrade the source instance in minutes

© NG kA~ wDNPR

Step 1. Create a Target Instance (v11g)

The first step is to make a copy of the production database on which to practice and test the upgrade. This can be
accomplished in many ways, but the easiest method is to use disk mirroring: split the mirrors and begin replication.
Mount the copy on the same mountpoint on another system, and open the instance. After the instance completes its
recovery, replication can be started on this system, allowing the transactions that have queued since replication was
initiated to post to the target instance.
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Step 2. Set up Replication from Source (v9i) to Target (v11g)

Once you have the target system established via Disk Mirroring, you will need to setup the data replication between
source and target so they can continuously replicate production data. Some of the tests to be performed after the
update require replication of production activity so you can have genuine production volumes and varieties of
transactions going through your target instance. Therefore, the next step is to initiate the data replication. Make sure
that you are replicating all of the production tables and sequences so your tests will be complete.

If you are using a log-based replication product, such as SharePlex for Oracle, be certain to disable triggers on the
target instance. Triggers should not modify the target data, since the results of their actions on the production system
were recorded in the redo logs and already replicated.

Step 3. Upgrade the Target Instance

Once you have replication running, you are ready to perform the upgrade on the target instance. To do so, suspend
updates to the target instance and allow the replication product to queue its records of the production activity.
Perform the upgrade per Oracle’s instructions.

Step 4. Resume Replication from Source to Target

When you are finished with the upgrade of the target instance, resume replication, allowing the queued transactions
to be applied to your new Oracle 119 instance.

Step 5. Thoroughly Test the Target Instance

Step 5a. Perform Preliminary Checks

Replicating production activity is a great start toward testing your newly upgraded instance, because it includes a
volume and variety of transactions that would take hours of development work to duplicate. Use replication for at least
two days as the only form of a test against the instance. Next, begin running read-only tests, checking your reports
and queries for Oracle 11g compatibility.

Step 5b. Implement Desired Oracle 11g Features

Implement the features that influenced your decision to upgrade to Oracle 11g.

Step 5c. Test Updating Applications on Oracle 11g

This is undoubtedly the largest part of the task—verifying that all applications, packaged and custom, are compatible
with the new database. It consists of multiple steps:

Plan the Tests

First, make a list of all the applications you will test. You may want to organize the list by importance or
complexity. (You also may need to organize some of the applications to respect their interdependencies.)
The order of your list is not as important as its completeness. Having a list that you can update with the date,
time and results is important, because you may forget which applications you actually tested. Be sure to
include special periodic applications, such as month-end, quarter-end and year-end processes.
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Run a Test

To test an application that updates the data in your target instance, first stop the replication update process.
Next, start a development diagnostic tool so you can determine which tables and sequences are affected by
the application. Then run the test and check its results.

Reset the Test Environment after Each Test

Your options for resetting your target instance depend on the technologies available to the project and the
extent of changes made by your tests. If the application you tested made a few changes to some large
tables, a quick method to re-sync them is to use DataEquator, a compare-and-repair utility provided with
SharePlex for Oracle. It compares the data within pairs of tables and builds a script to make the second
table in each pair match the first. You can run the script when you are ready to reset the target instance.
Another option is to simply store the target database to tape prior to the test, and restore it afterward (if the
changes were massive and the tables have extensive chaining). You also could use the flashback
mechanism in Oracle to roll back the tests.

Another option is to re-sync from the production system. To do this, you need a list of all the schema
changes you've made on the target instance, both from the upgrade itself and from the Oracle 11g features
you implemented. Toad® for Oracle from Quest Software can facilitate this process by comparing schemas
on the two systems and creating a script of deltas. (You won't run the script on the production system, but
you will run it on a copy of the production system.) With that script prepared, you can repeat the process you
performed to create the target instance: break the mirrors on the production system, move the copy to the
target system, mount it on the same mountpoint, and open the instance. Next, reconcile the image created
using the mirroring technique with the transactions contained in the replication queues, eliminating
transactions already reflected in the image created through mirroring. Finally, run the script to apply the
schema changes, and voila! You have built a fresh, consistent image of production data on your Oracle 11g
target instance.

When you have completed your test cycles, re-sync the target instance with the production instance once more.

Step 6. Set up Replication from Target to Source

Next, set up replication in the opposite direction—from Oracle 11g to Oracle 9i. Be careful to avoid setting up a never-
ending loop for any transaction. The default mode of SharePlex for Oracle disables such looping of replication. If you are
using another replication product, verify that it will not replicate from one system to the other and back again, endlessly.

Step 7. Switch Users to the Target Instance (v119)

When production is least active, quiesce the production system and flush all transactions to the Oracle 11g instance.
With all of those transactions posted, you can allow your users to begin working on the new Oracle 11g system.

Use the Source Instance as a Fallback

There’s nothing like having users on a new version of software and the database to help you identify things missed
during testing. All issues should be minor. However, if a major issue does arise at a critical time, you have a fallback
plan in place: since you are now replicating from Oracle 11g to Oracle 9i, you have the option of redirecting your
users to the source 9i system, which is now serving as a backup. The backup system has all of the users’ work on an
Oracle 9i instance, where your applications ran successfully in the past. If a critical application hits a significant snag
with Oracle 11g, you can switch the users back to Oracle 9i and continue business. Your IT staff can then determine
what needs to be modified to make the application fully compatible with Oracle 11g, fix it, and prepare to switch the
users to Oracle 11g again.
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Step 8. Upgrade the Source 9i System in Minutes

Once your production environment has run successfully with the Oracle 11g database and applications long enough
to give you confidence in the new version, you will want to upgrade your backup system to Oracle 11g. This process
is faster and easier than the original upgrade because you have the data and the applications ready. You simply need
to make a copy of them for the other system.

Basically, you'll repeat the process you performed when you created the test instance, but in reverse. Split the mirrors
on the Oracle 11g instance’s system, move the copy to the backup system, mount it at the same mountpoint, and
open the instance. Then tell the replication process to perform its reconciliation so that it eliminates transactions from
its queues represented in the instance created via the mirroring solution, and then resume active replication.

Before shifting the users to the original production system (which has been serving as the backup), set up replication
in the opposite direction (source to target). This will prepare you to resume normal operations. Then, when you're
ready, you simply quiesce the production system (the target instance), flush the transactions to the backup system
(the source), and redirect the users.

N |
N N
—a N
OLTP Report/Query /HA
System A System B

With replication in place, you can use that secondary instance for day-to-day reports, queries or high availability
needs maximizing your primary system’s OLTP performance and availability. And you can perform routine
maintenance on the production system without interrupting production activity, because that activity can continue on
the alternate system.

White Paper - How to Migrate to Oracle 11g with Minimal Downtime 13



Conclusion

By following established best practices for migrations and using the process outlined here for upgrading from older
versions of Oracle to 11g, you can minimize downtime and the risk of upgrade failure. In particular, investing in a data
replication solution such as Shareplex for Oracle can minimize the downtime required for the migration, helping you
meet SLAs for application downtime and reducing IT costs in the process. Shareplex enables you to manage the
movement of data to the new environment while your application is still up and running, so the migration will be
seamless to your end users.

In fact, customers using the approach outlined in this paper have reduced their downtime by an average of 94
percent: the interruption to production users is limited to the time required to switch them from one system to the
other and times of replication activation. This approach also minimizes risk, because the upgrade isn’t performed
directly on the production system and users are not switched until the upgrade has been thoroughly tested and
deemed successful.
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