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Introduction

To attain a smooth and trouble -free upgrade to SQL Server 2012, you must plan for the
upgrade and address the complexities of your application. Like all IT projects, planning
and then testing your plan gives you confidence that you will succeed. But if you ignore
the planning process, you increase the chances of running into difficulties that can
derail and delay your upgrade.

This document takes you through the essential technical details for planning and
testing an upgrade of existing SQL Server 2005, 2008, and 2008 R2 instances to SQL
Server 2012. You will be presented with best practices for preparation, planning, pre
upgrade tasks, and post-upgrade tasks. All the SQL Server components are covered,
each in its own chapter.

This document is a supplement to SQL Server 2012 Books Online. It is not intended to
supersede any information in SQL Server Books Online or in the Microsoft Knowledge
Base artides. The reader will notice many links to SQL Server Books Online topics and
Knowledge Base articles. In all such cases, the information in this document is included
to provide the context you need to decide whether to spend the time to read the

linked article. If there are any discrepancies between this document and a linked article,
the linked article is assumed to be more accurate.
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Chapter 1: Upgrade Planning and Deployment

Introduction

Thisfirst chapter lays out the general guidelines for planning a successful upgrade to
SQL Sever 2012. These guidelines include upgrade strategies, test and rollback
considerations, and upgrade tools. This chapter also introduces you to the SQL Server
2012 Upgrade Advisor, a tool that analyzes legacy instances of SQIServer 2005, 2008,
and 2008 R2, and flags potential problems that you must address before upgrading.

Note : The primary focus of this document is on upgrading only to SQL Server 2012.
See the OPreparing to Upgraded6 s ouhowton
upgrade from SQL Server 2008 to SQL Server 2008 R2.

The remaining chapters in this guide provide technical detail about how to upgrade
specific SQL Server components and scenarios.

Feature Changes in SQL Server 2012

SQL Server 20012 contains iprovements and additional features in almost every area
of the product. In fact, any one of these improved features can be a compelling case for
upgrading, depending on your need for high availability, performance, and additional
functionality. Additionall y, upgrading to the latest release of the product extends the
Microsoft support life cycle to the maximum degree possible, according to the software
support policy.

SQL Server 2012 new features and improvements fall into three categories

1 Mission Critical Confidence : Enable mission critical availability and
performance at a low TCO.

1 Breakthrough Insight : Gives you pervasive data discovery across the
organization.

1 Cloud on Your Terms : Enables you to create and scale business solutions fact.
To better understand the SQL Server 2012 features that make upgrading helpful, see

the SQL Server 2012 ldme page
(http:/lwww.microsoft.com/sqlserver/en/us/default.aspx ).
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SQL Server 212 introduces impotant new features in the mission critical area, most
notably with new AlwaysOn features, as well as the new PowerView application for
Analysis Services reporting. For more information about these and other new features,
see SQL Server 201ZEditions (http://www.microsoft.com/sqlserver/en/us/editions.aspx )
and download the SOL Server 2012 Roduct Guide (http://www.microsoft.com/en -
us/download/details.aspx?id=29418).

Upgrading SQL Server 2008 to SQL Server 2008 R2

SQL Server 2008 R2 is a minor revision for most SQL Server 2008 components, with the
exception of Reporting Services, failover custering, and shared components such as the
SQL Server Management Tools.

1 SQL Server 2008 R2 Reporting Services is an important exception in that it
contains significant changes from SQL Server 2008. For details, see Chapter 16,
OReporting Ssdocumentes, 6 i n thi

1 SQL Server 2008 failover clustering has some important considerations because
Windows Server 2008 R2 was released after SQL Server 2008, and SQL Server
2008 R2 takes advantage of new Windows Server 2008 R2 failover clustering
features. For information about these new features, see the failover clustering
sections of Chapter 4, OHigh Availabilit

1 Because SQL Server 2008 and SQL Server 2008 R2 instances share many of the
same components, running them together on the same server over a long
period of time has a number of implications:

0 You must update both the SQL Server 2008 and SQL Server 2008 R2
instances separately with service packs and cumulative updates.

o Installing SQL Server 2008 R2 on the same server as SQL Server 2008 will
automatically upgrade the Management Tools to the SQL Server 2008 R2
version, amounting to an automatic in -place upgrade of the Management
Tools.

0 Uninstalling the SQL Server 2008 R2 instance will prompt you about
removing shared components. If you remove shared components
required by the SQL Server 2008 instance, you will be warned that doing
so may make the SQL Server 2008 instance unusable.
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Most components of SQL Server do not differ significantly from SQL Server 2008 to

SQL Server 2008 R2 and can be upgraded using #ier the in-place or side-by-side
strategies, as described in the next section and in the remaining chapters of this
document. For more information about SQL Server 2008 and SQL Server 2008 R2, see
Considerations for Side-by-Side Instances of SQL Server 2008 R2 and SQL Server 2008
(http://msdn.microsoft.com/en -us/library/ee210714.aspX) in SQL Server 2008 R2 Books
Online.

Preparing to Upgrade

To prepare for an upgrade, begin by collecting information about the effect of the
upgrade and the risks it might involve. When you identify the risks up front, you can
determine how to lessen and manage them throughout the upgrade process.

Upgrade scenarios will be as complex as your underlying appli@ations and instances of
SQL Server. Some scenarios within your environment might be simple, other scenarios
complex. Start to plan by analyzing upgrade requirements, including reviewing upgrade
strategies, understanding SQL Server 2012 hardware and softwa requirements, and
discovering any blocking problems caused by backward-compatibility issues.

Upgrade Strategies

An upgrade is any kind of transition from SQL Server 2005, 2008, or 2008 R2 to SQL
Server 2012. There are two fundamental strategies for upgraling, with two main
variations in the second strategy:

1 In-place upgrade : Using the SQL Server 2012 Setup program to directly
upgrade an instance of SQL Server 2005, 2008, or 2008 R2. The older instance of
SQL Server is replaced.

1 Side-by-side upgrade: Using steps to move all or some data from an instance
of SQL Server 2005, 2008, or 2008 R a separate instance of SQL Server 2012
There are two main variations of the side-by-side upgrade strategy:

1 One server: The new instance exists on the same server ashe target instance.
1 Two servers: The new instance exists on a different server than the target
instance.
In-Place Upgrade

By using anin-place upgrade strategy, the SQL Server 2012 Setup program directly
replaces an instance of SQL Server 2005, 2008, or ZB R2 with a new instance of SQL
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Server 2012 on the same x86 or x64 platform. (An inplace upgrade requires that the
old and new instances of SQL Server be on the same x86 or x64 platform. See the note
in "Extended System Support (WOWG64)" later in this chater.) This kind of upgrade is
called "in-place” because the upgraded instance of SQL Server 2005/2008/2008 R2 is
actually replaced by the new instance of SQL Server 2012. You do not have to copy
database-related data from the older instance to SQL Server2012 because the old data
files are automatically converted to the new format. When the process is complete, the
old instance of SQL Server 2005/2008/2008 R2 is removed from the server, with only
the backups that you retained being able to restore it to it s previous state.

Note : If you want to upgrade just one database from a legacy instance of SQL
Server and not upgrade the other databases on the server, use the sideby-side
upgrade method instead of the in -place method.

Figure 1 shows the before and after states of an in-place upgrade.

SQL Server 2005/
2008/2008 R2 SQL Server 2012
i Instance
instance

-
J

Figure 1: In an in-place upgrade, SQL Server 2012 Setup replaces a legacy instance of
SQL Server 2005, SQL Seer 2008, or SQL Server 2008 R2

Note the following restrictions on an in -place upgrade:

1 SQL Server 2012 Setup rquires that all SQL Server components be upgraded
together. Setup will detect all the components of the instance to be upgraded
and will require that they all be upgraded immediately. In other words, you
cannot upgrade only an instance of the SQL Server 208 R2 Database Engine
without also upgrading the Analysis Services component.
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An in-place upgrade from a 32-bit instance of SQL Server 2005/2008/2008 R2
(x86) to a 64-bit instance of SQL Server 2008 R2 (x64), or vice versa, is not
supported. For more information, see the note in "Extended System Support
(WOW64)" later in this chapter.

Here are the major steps that the SQL Server 2012 Setup program takes when you
perform an in-place upgrade:

1.

The SQL Server 2012 Setup prerequisitegs Microsoft .NET Framework 35 Service
Pack 1 (SP1) or a later version, SQL Server Native Client, and so dbrare
installed. The legacy instance databases continue to be available.

Setup checks for upgrade blocking issues, a small set of issues that will
completely block an upgrade. If it finds any, Setup will list them. You must fix
them and restart the upgrade process.

If a pending restart exists, you will have to restart the computer.
Setup installs the required SQL Server 2012 executables and support files.

Setup stops the legacy SQLServer service. At this point, the legacy instance is no
longer available.

SQL Server 2012 updates the selected component data and objects.

Setup removes the legacy executables and support files in addition to the legacy
SQL Server 2000 R2 tools. Legacy@L Server 2005/2008/2008 R2 tools are not
removed. (See Chapter 2, "Management and Development Tools," for more
information).

The new instance of SQL Server 2012 is now fully available. The legacy instance of SQL
Server has been replaced and must be reinstlled from a backup if the need arises.

Side-by-Side Upgrade

In a side-by-side upgrade, instead of directly replacing the older instance of SQL Server,
required database and component data is transferred from a legacy instance of SQL
Server 2005/2008/2008 R2 to a separate instance of SQL Server 2013t is called a
"side-by-side" method because the new instance of SQL Server 2012 runs alongside the
legacy instance of SQL Server, either on the same server or on a different server.

There are two important opt ions when you use the side-by-side upgrade method:

22



1 You can transfer data and components to an instance of SQL Server 2012 that is
located on a different physical server or on a different virtual machine.

1 You can transfer data and components to an instance of SQL Server 2012 on the
same physical server.

Both options let you run the new instance of SQL Server 2008 R2 alongside the legacy
instance of SQL Server 2005/2008/2008 R2. Typically, after the upgraded instance is
accepted and moved into production, y ou can remove the older instance.

Figure 2 shows the before and after states of a side by-side upgrade on two servers.

SQL Server 2005/
2008/2008 R2 Old instance of
Instance SQL 2005/2008/

2008 R2 remains
unchanged

New SQL Server
2012 Instance

1

Figure 2: A side-by-side upgrade to another server leaves thelegacy instance of
SQL Server 2005SQL Server 2008, or SQL Server 20082 unchanged

You can also use the sideby-side method to upgrade to SQL Server 2012 on the same
server as the legacy instance of SQL Server 2005QL Server 2008, or SQL Server 2008
R2 Figure 3 shows a sideby-side upgrade on the same server.
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2008/2008 R2
2008/2008 R2 :
: instance
instance
(unchanged)

New SQL Server
2012 instance

[SQL Server 2005/} SQL Server 2005/

T 1

Figure 3: Performing a side-by-side upgrade on the same server,leaving both
instances running

Whether a side-by-side upgrade is to a separate instance on the same server or to a
new instance on another server, data must be transferred in what is mostly a manual
process. The result is two instances, legacy and new, that can run side by side.

As just noted, the key point in a side-by-side upgrade is that you must manually
transfer data files and other supporting objects from the older instance of SQL Server
to the instance of SQL Server 2012. The SQL Server 2012 Setup program will not
perform this task. The objects that you must transfer include the following:

Data files

Database objects

SQL Server Analysis Services (SSAS) cubes
Configuration settings

Security settings

SQL Server Agent jobs

= =4 A4 A A4 A -2

SQL Server Integration Services (SSIS) packages

Here are the main steps that you must perform when doing a side-by-side upgrade of
SQL Server 2005SQL Server 2008, or SQL Server 2008 R@ SQL Server 2012:

1. Install a separate instarce of SQL Server 2012 on the legacy server or on a
separate server. The legacy instance continues to be available.

2. Run the SQL Server 2012 Upgrade Advisor against the legacy instance, and
remove any upgrade blocker issues it finds.
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3. Stop all update activity to the legacy instance. This might involve disconnecting
all users or forcing applications to read-only activity.

4. Transfer data, packages, and other objects from the legacy instance to the
instance of SQL Server 2012.

5. Apply supporting objects such as SQLServer Agent jobs, security settings, and
configuration settings to the new instance of SQL Server 2012.

6. Upgrade SSIS (and potentially Data Transformation Service® DTS) packages to
SSIS (see Chapter 17, "Integration Services," for more information).

7. Verify that the new instance supports the required applications by using
validation scripts and user-acceptance tests.

8. If the new instance passes validation and acceptance tests, redirect applications
and users to the new instance. At this point, the new instance is available and
databases are online.

9. Keep your legacy instance for data recovery until you are absolutely confident
that no problems exist on your new production database instance.

A side-by-side upgrade to a new server offers the best of both worlds: You can take
advantage of a new and potentially more powerful server and platform, but the legacy
server remains as a fallback if you encounter a problem. This method could also
potentially reduce upgrade downtime by letting you have the new server and ins tances
tested, up, and running without affecting a current server and its workloads. You can
test and address hardware or software problems encountered in bringing the new
server online without any downtime of the legacy system. Although you would have to
find a way to export data out of the new system to go back to the old system, rolling
back to the legacy system would still be less time-consuming than a full SQL Server
reinstall and restoring the databases, which a failed in-place upgrade would require.

The downside of a side-by-side upgrade is that increased manual interventions are
required, so it might take more preparation time by an upgrade/operations team.
However, the benefits of this degree of control can often be worth the additional effort.

Upgrading SQL Server 2000 to SQL Server 2012

You cannot upgrade a SQL Server 2000 instance or database to SQL Server 2012.

1 For an in-place upgrade, upgrade the SQL Server 2000 instance to SQL Server
2005, SQL Server 2008, or SQL Server 2008 R2. Then apply S&drver 2012
Setup.
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1 For a side-by-side upgrade, first restore the SQL Server 2000 databases to SQL
Server 2005, 2008, or 2008 R2 and then restore the resulting database to SQL
Server 2012.

Comparing In -Place and Side-by-Side Methods

Table 1 summarizes the dfference between the two upgrade strategies. Be aware that
the main difference between an in-place upgrade and a side-by-side upgrade depends
on the resulting instances. An in-place upgrade replaces the old instance so that only
one instance remains.

Table 1: Characteristics of an InPlace Upgrade vs. a Sideby-Side Upgrade

Process In-Place Upgrade Side-by-Side Upgrade
Number of resulting instances One only Two

Number of physical servers involved One One or more

Data file transfer Automatic Manual

SQLServer instance configuration Automatic Manual

Supporting tool SQL Server Setup Several data transfer methods

Another way to view the differences between an in-place upgrade and a side-by-side
upgrade is to focus on how much of the legacy instance you want to upgrade. Table 2
shows how you can use the component level of the upgrade, combined with the
resulting number of instances, to determine what upgrade strategies are available for
your needs.

Table 2: Upgrade Strategies and Components

Single Resulting Instance

Component Level of SQL Server 2012 Two Resulting Instances
All components In-place Side-by-side
Single component In-place Side-by-side
Single database Not available Side-by-side

The overall advantages of an inplace upgrade include the following:

1 Anin-place upgrade can be easier and faster, especially for small systems,
because data and configuration options do not have to be manually transferred
to a new server.

9 Itis mostly an automated process.
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The resulting upgraded instance has the sasme name as the original.
Applications continue to connect to the same instance name.

No additional hardware is required because only the one instance is involved.
However additional disk is required by Setup (see "Setup Requirements for an
In-Place Upgrade" in the "SQL Server 2012 Setup" section later in this chapter).

Because it is mostly automated, it takes the least deployment team resources.

Some overall disadvantages of an inplace upgrade include the following:

T

You must upgrade the whole instance or a major SQL Server component. For
example, you cannot directly upgrade a single database.

You must inspect the whole instance for backward-compatibility issues and
address any blocking issues before SQL Server 2012 Setup can continue.

Upgrading in place is not recommended for all SQL Server components, such as
some DTS packages. See Chapter 17, "Integration Services," for more
information about how to upgrade DTS packages.

Because the new instance of SQL Server 2012 replaces the legacy instance, you
cannot run the two instances side by side to compare them. Instead, you should
use a test environment for comparisons.

Rollback of upgraded data and the upgraded instance in an in-place upgrade
can be complex and time-consuming. See "Rolling Back an Upgrade" lagr in this
section for more information.

The overall advantages of a sideby-side upgrade include the following:

T
il

It gives more granular control over which database objects are upgraded.

The legacy database server can run alongside the new server. You cangrform
test upgrades and research and resolve compatibility issues without disturbing
the production system.

The legacy database server remains available during the upgrade, although it
cannot be updated for at least the time that is required to transfer d ata.

Users can be moved from the legacy system in a staged manner instead of all at
the same time. Even though your system might have passed all validation and
acceptance tests, a problem could still occur. But if a problem does occur, you
will be able to roll back to the legacy system.
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The overall disadvantages of a sideby-side upgrade include the following:

1 A side-by-side upgrade might require new or additional hardware resources.

1 If the side-by-side upgrade occurs on the same server, there might be
insufficient resources to run both instances alongside one another.

1 Applications and users must be redirected to a new instance. This redirection
might require some recoding in the application.

1 You must manually transfer datafi as well as security, configuration settings, and
other supporting objects fi to the new instance.

1 Synchronization of data from the legacy server to a new server will be required
to capture data modifications that occurred to the legacy system while setting
up the new system and its original copy of the data.

Summary of Factors Affecting the Upgrade Strategy Decision

Sometimes it is expediency, disk space, new server hardware, or high availability

considerations that will help you decide which upgrade strategy to use. Use your best

judgment to decide which, because there are no simple rules to follow. Table 3 is

intended to give you some guidelines for your consideration as you make your

decisions. And be aware that you might decide to upgrade some of your instances in-

place and other instancesside-by-s i de, depending on your oOfr gaé
of these factors are discussed in more detail later in this chapter.

Table 3: Summary of Factors Affecting the Upgrade Strategy Decision

In-Place Upgrade

Consideration Advantages Side-by-Side Upgra de Advantages
Require the fewest Setup automatically upgrades It gives more granular control over which
hours for the upgrade data and settings in place, database objects are migrated.
deployment team to without the need for a manual
transfer of data or settings. The legacy database server can run
plan and prepare the alongside the new server. You can perform
upgrade effort The resulting upgraded test migrations and research and resolve
instance has the same name as compatibility issues without disturbing the
the original. production system.
Applications continue to The legacy database server remains available
connect to the same instance during the migration, although it cannot be
name. updated for at least the time that is required

to transfer data.
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In-Place Upgrade

Consideration Advantages Side-by-Side Upgra de Advantages
Applications can be moved from the legacy
system in a staged manner instead of all at
the same time. Even though your system
might have passed all validation and
acceptance tests, a problem could still occur
(see Murphydés Law). I
then you will be able to roll back to the
legacy system.

Require minimal DBA A junior DBA, system engineer, System recovery: If a junior DBA or anybody

skill set expertise (or no = or person with similar basic who is not familiar with the upgrade process
DBA available to knowledge and adherence to has any problems, the production
implement the good IT practices can environment remains untouched. Only when
upgrade) complete upgrades without the new system is approved by Test/QA will
special scripts or manual the users be migrated to the new server.

interventions. Setup
automates the upgrade

process.
Require minimal user For small data sets, the total By controlling the steps directly, you can do
downtime end-to-end time might be much of the preparation including much of
smaller because this is the the data transfer without user downtime;
most automated upgrade some user downtime is still required to
strategy. update the instance version.
Require fastest possible The legagy instance of SQL Server is still
revert/rollback in case present at the end of the upgrade and may
issue encountered be used as a rollback option.
Schedule different Can separately control when each user
downtime windows for database is upgraded; after the last user
different user database is upgraded, the legacy instance
databases within the can be removed.

same instance
Preserve the server and Preserves the same server and

instance name instance name.

Server consolidation The upgraded instance can be placed on the

project consolidation server, after which the old
server can be taken out of service.

Applications required Can maintain both systems with production

to run in parallel with transactions until ready to turn off the

the original and new original system.

instances of SQL Server

New server hardware or The upgraded instance can be put on the

operating system new server, after which the old server can be

taken out of service.
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Consideration
Shortage of disk space
in production

Legacy server cannot
meet the SQL Server
2012 Setup
requirements for
installation

Changing to a lower
edition of SQL Server
2012

Upgrade a 32-bit
version of SQL Server
2005/2008/2008 R2 to
a 64-bit version of SQL
Server 2012

Upgrade a 64-bit
version of SQL Server
2005/2008/2008 R2 to
a 32-bit version of SQL
Server 2012

Target instance is SQL
Server 2000 SP3a ad
only one downtime
window is available

Upgrading from a
nonclustered legacy
instance of SQL Server
to a clustered instance
of SQL Server 2012
Upgrading from SQL
Server 7.0

Upgrading multiple
instances

In-Place Upgrade

Advantages

Because there is only one
resulting instance, there is less
additional data space required
than is possible with two
complete resulting instances
running side by side.

Nonefi not supported.

Nonefi not supported.

Nonefi not supported.

Nonefi not supported.

Nonefi not supported.

Nonefi not supported. First
upgrade to SQL Server 2005
and then to SQL Server 2012.
Generally faster because data
transfer and configuration
steps are handled by Setup.

Side-by-Side Upgra de Advantages

Only possible with a side-by-side upgrade to
a new sewer that meets the Setup
requirements.

Only possible with a side-by-side upgrade.

Only possible with a side-by-side upgrade.

Only possible with a side-by-side upgrade.

Transferring data to a new instance may be
faster than the three steps required:
1 Apply the required SQL Server 2000
SP.
1 Upgrade to SQL Server
2005/2008/2008 R2.
1 Upgrade to SQL Server 2012.

Only possible with a side-by-side upgrade.

Can be done in one direct upgrade by using
manual data transfer.
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In-Place Upgrade

Consideration Advantages Side-by-Side Upgra de Advantages
Upgrading very large Setup converts existing data Can control the timing of several steps and
databases (VLDBS) files automatically; no data the rollback if it is necessary.

transfer steps are required.

Upgrade testing Retesting might be easier because the legacy
instance of SQL Server does not have to be
rebuilt.

Testing canbe done while the legacy system
still supports production applications. SQL
Server Profiler can be used to capture SQL
commands against the legacy system and to
play back against the new instance of SQL
Server to verify that everything is working

well.
Data must be Data transformation tools such as SSIS can
transformed during the be used to transform data as it is being
upgrade window transferred from the legacy instance of SQL
Server to SQL Server 2012.
Localization: change of Enabkes upgrade to SQL Server 2012 with a
SQL Server language different language from the legacy instance

of SQL Server. Note: This issue is not to be
confused with collation settings. This applies
to the localized language of the SQL Server

product.
Upgrading Noatification Nonefi not supported. Only possible with side-by-side upgrade.
Servies Requires Notification Services backward

compatibility add -in.

Application integration Simpler because the same Applications can be moved from legacy
server name, instance name, system in a staged manner instead of all at
and database security settings = the same time. Even though your system
are preserved by Setip, might have passed all validation and
without manual intervention. acceptance tests, a problem could still occur.

If a problem does occur, then you will be
able to roll back to the legacy system.

Server integration Might be simpler because
linked server, replication, and
log shipping settings can be
preserved, depending on the
SQL Server version being
upgraded.
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Rolling Back an Upg rade

When you evaluate which upgrade strategy to use, consider the risk that an in-place
upgrade or side-by-side upgrade might have to be rolled back. The complexity and
effort required to roll back is an important factor in selecting which method to use.

Rolling back an in-place upgrade can be complex and time-consuming. The new data
file structures for SQL Server 2012 are incompatible with legacy instances of SQL Server
2005/2008/2008 R2. Because the new instance of SQL Server 2012 replaces the legacy
instance of SQL Server in an iaplace upgrade, to roll back an upgraded instance, you
must uninstall the instance of SQL Server 2012, remove the data files and other
components, reinstall the legacy instance of SQL Server 2005/2008/2008 R2, and
restore the original data. Having a backup or image of the initial system might enable
you to shorten the time that is required to restore the original system on the server.

One option is copying the legacy data files from a backup location to the appropriate
disk volume, applying the ghost image to retrieve executables, and then applying any
scripts or components to complete the rebuild of the original system.

In a side-by-side upgrade, the new instance of SQL Server 2012 resides alongside the
legacy instance of SQL Serer, either on the same server or on a different server.
Therefore, the legacy instance continues to be available for a rollback scenario.

However, after the upgraded instance of SQL Server 2012 goes into production and
starts capturing new data, there will come a point in time when enough new data has
been captured that a rollback is no longer realistic. For an in-place upgrade, if you
encounter problems after the system is in production, making adjustments or updates
to the new application would be a bett er option than trying a rollback. For a side-by-
side upgrade, you could use SSIS to transfer new data from the instance of SQL Server
2012 to the legacy instance of SQL Server 2005/2008/2008 R2 to bring it upto-date.
However, this might be a difficult pro cess, depending on the complexity of the data.

The complexity and expense of a rollback reinforces the importance of testing an
upgrade process beforehand. Seethe "Test the Upgrade Plar' section later in this
chapter for information about how to test an u pgrade.

Considerations for Choosing an Upgrade Strategy

The upgrade method that is available for your specific needs depends on many factors,
including the components that you want to upgrade and the editions you want to use.
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Components . A certain upgrade strategy might not be possible because the

component does not support it. For example, there is no in-place upgrade for

SSIS from SQL Server 2000. For more information, see Chapter 17, "Integration
Services. 0 Al so, we r ecommcomdporteritsafthe y ou t
source is SQL Server 2000. For more information, see Chapter 16, "Analysis
Services. 0O

Editions . The in-place upgrade strategy does not support all paths between
editions. For example, to upgrade a SQL Server 2005 Enterprise instance t8QL
Server 2012 Standard Edition, you must perform a sideby-side upgrade because
Setup does not support an in-place upgrade path. See "Allowable Upgrade
Paths" later in this chapter for more information.

Partial upgrading . To transition only a few databases on a server to SQL Server
2012 and leave the rest on the legacy version, you must use a sideby-side
upgrade.

Upgrading over time . To transition databases gradually, several databases at a
time, from a legacy instance to SQL Server 2012, you can only us a side-by-side
upgrade.

Effect on applications. If your organization requires minimal disturbance to the
existing applications and users, choose an inplace upgrade if you can.

Avalilability . Both an in-place upgrade and a side-by-side upgrade require that
the databases be unavailable for some time. The downtime required depends
primarily on the size of the data sets. At first, it might seem that an in-place
upgrade would be faster than a side-by-side upgrade because the data is not
transferred from one server to another. However, an in-place upgrade also
requires time for the installation of SQL Server 2012. In a sideby-side upgrade,
SQL Server 2012 is already installed on another instance. If the data transfer
proceeds quickly and few changes are neededon the new instance, a side by-
side upgrade might be faster than an in-place upgrade.

Rollback . For many database systems in production, it is impossible to justify a
change without a rollback strategy, in case the results are unacceptable. The
side-by-side upgrade strategy supports rollback at the time of acceptance
testing because the legacy instance can still be made available. However, after
users update the databases in the new instance, rollback might no longer be
workable.
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Some factors alone might be enough for you to decisively choose one strategy over
another. Regardless of what strategy you select, do not forget testing and validation.
Even if you select an inplace upgrade strategy, test the upgrade process and results on
a separate server first For more testing information, see the "Test the Upgrade Plan"
section later in this chapter.

Backward Compatibility

When planning for an upgrade to SQL Server 2012, you have to understand what
features are deprecated, discontinued, or changed in the newversion. Being aware of
these changes beforehand can help you prevent both performance problems and
issues related to making the application available.

Generally, SQL Server 2012 is backward compatible with SQL Server 2005/2008/20008
R2. However, you shoutl examine some feature changes during the planning process.
The most serious backward compatibility issues that will affect planning are those that
will block an in-place upgrade and prevent an installation of SQL Server 2012. If the
SQL Server 2012 Setugprogram detects these issues during an in-place upgrade, it will
exit the installation, leaving the legacy instance unchanged. TheSQL Server 2012
Upgrade Advisor is the best tool for finding these kinds of blocking issues beforehand.
Chances are good thatyou will encounter only a few issues, if any.

In the component - and feature-specific chapters in this document, you can review the
relevant details for each of these categories. For more information, seeSOQL Server
Backward Compatibility (http://technet.microsoft.com/en -
us/library/cc707787(SQL.110).aspy in SQL Server 2012 Books Online.

Note: The most serious backward compatibility issues that will affect your planning
are those that will block an in-place upgrade and prevent the installation of SQL
Server 2012. If the SQL Server 2012 Setup program detects these issues during an
in-place upgrade, it will exit the installation, leaving the legacy instance unchanged.
You must resolve the blocking issues to continue.

Deprecated Features

Features that are deprecated in SQL Server 2012 still operate the same as in the legacy
versions. However, they will be removed in the next version of SQL Server. Access to
these features does not necessarily have to be removed to complete an upgrade.
However, you should eventually address them because they could cause problems with
upgrades after SQL Server 2012. For more information, se®eprecated SQL Server
Features in SQL ServeR012 (http://msdn.microsoft.com/en -
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us/library/cc707789(v=sql.110).aspx® in SQL Server 2012 Books Online. Also see
"System Monitori SQL Server: Deprecated Featlursés
section later in this chapter.

Note: An upgrade will not be blocked if you use deprecated features. However, it is
advised that you decide how or when you want to deal with any of these to give
yourself sufficient time to resolve the issues before they are discontinued in some
future SQL Server release.

Discontinued Features

In any component of SQL Server 2012, some features of earlier SQL Server versions
may have been discontinued. These features functioned in earlier versions of SQL
Server but were removed from SQL Server 2012. Although some references to these
features might not block an in -place upgrade, you should remove those references
anyway. If the reference is not removed, the application might not behave correctly.
Use Upgrade Advisor to detect whether your application is using discontinued features.
For more information about such features, see Discontinued SQL Server Features in
SOL Server2012 (http://msdn.micro soft.com/en-us/library/cc707782(v=sql.110).aspx in
SQL Server 2012Books Online.

Breaking Changes

Breaking changes to SQL Server 2012 are those that might require changes to the
applications because the features in question now have a different behavior. If you do
not use the feature, there is no effect on you. However, if you do use the feature, your
application might be affected. The best tool for discovering this kind of issue is

Upgrade Advisor, which analyzes a legacy system and reports on all potental breaking
changes and how to address them. For more information about this kind of change, see
Breaking Changes to SQL Server Features in SQL Sern/2012

(http://msdn.micros oft.com/en -us/library/cc707784(v=sql.110).asp® in SQL Server 2012
Books Online.

Behavior Changes

Behavior changes might not visibly affect your database code or applications. However,
you have to be aware of them because the interpretation might be differ ent. For
example, the behavior of the SQL Server Native Client changes from SQL Server 2005 to
SQL Server 2012. For more information, seé3ehavior Changes to SQL Server Featuse

in SQL Server012 (http://msdn.microsoft.com/en -us/library/cc707785(v=sql.110).asp®
in SQL Server 2012 Books Online.
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Upgrade Tools

We have talked about the value of the SQL Server 2012 Upgrade Advisor several times
already in this chapter. Some othertools are also available to help automate the
upgrade process to SQL Server 2012. Each tool has its own purpose and timing, so it is
best to become familiar with all the tools and then use those most appropriate to each
upgrade project.

SQL Server 2012 Upgrade Advisor

Perhaps the most important tool of the tools typically used for upgrade planning is
Upgrade Advisor. Upgrade Advisor smoothes the transition to SQL Server 2012 by
predicting issues in your legacy instances of SQL Server. It analyzes objects ahcode
within legacy instances and produces reports detailing upgrade issues, if there are any,
organized by SQL Server component. The resulting reports show detected issues and
provide guidance about how to fix the issues or work around them. The reports are
stored on disk, and you can review them by using Upgrade Advisor or export them to
Microsoft Excel for further analysis.

In addition to analyzing data and database objects, Upgrade Advisor can analyze
Transact SQL (FSQL) scripts and SQL Server ProfiléSQL Trace traces. Upgrade Advisor
examines SQL code for syntax that is no longer valid in SQL Server 2012. It generates a
report listing the code in question, together with links to where you can find more
information to help resolve the questionable cod e. For information about how to
upgrade T-SQL queries, stored procedures, scripts, and application code, see Chapter
10, "Transact SQL Queries."

Requirements for running Upgrade Advisor are as follows:

1 Windows Vista SP1, Windows 7, or Window Server 2008 R2

1 The Microsoft .NET Framework 4 (the same version of the .NET Framework
included with SQL Server 2012 and Visual Studio 2010)

1 Windows Installer 4.5

1 Pentium Illl-compatible processor or a later version, with a processor speed of at
least 500 MHz

1 15 MB of available hard disk space

Whether you choose an in-place upgrade or a side-by-side upgrade, run Upgrade
Advisor on your legacy systems.You can run Upgrade Advisor from a local or remote
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server, and you can execute it from the Command Prompt window by using a
configuration filename as an input parameter.

Note : You can run the SQL Server 2012 Upgrade Advisor only against instances of
SQL Server 2005, SQL Server 2008, and SQL Server 2008 R@u cannot run it
against instances of SQL Server 2000 or SQL Server(.

Upgrade Advisor is a separate download. The most recent downloadable version is
available as part of the Microsoft SQL Server 2012Feature Pack
(http://www.microsoft.com/en -us/download/details.aspx?id=29065). You can find more
information about this valuable tool in Use Upgrade Advisor to Prepare for Upgrades
(http://msdn.microsoft.com/en -us/library/ms144256(v=sql.110).asp}.

Best Practices Analyzer for SQL Server 2005, SQL Server 2008, and SQL Server
2008 R2

Before you install SQL Server 2012, you should also run the SQL Server Best Practices
Analyzer (BPA) against your current legacy instances o5QL Server. If bad or
guestionable practices exist, you could address them before the upgrade, moving the
fixes through test and into production. Using best practices on the legacy SQL Server
systems first will help ensure a smoother upgrade, but that is not always possible. You
might have to change some practices during the upgrade process instead.

You can download the SQL Server 2005 version of BPA at th&QL Server 2005 Best
Practices Analyzer(August 2008) (http://www.microsoft.com/en -
us/download/details.aspx?displaylang=en&id=23864 ) download page.

You can download the SQL Server 2008 R2 BPA at theQL Server 2008 R2 Best
Practices Analyzer(http://www.microsoft.com/en -us/download/details.aspx?id=15289)
download page. Use this for both SQL Server 2008 and SQL Server 2008 R2.

After you have upgraded, be sure to run the SQL Server 2012 Best Practices Analyzer
(http://lwww.microsoft.com/en -us/download/details.aspx?id=29302). See also "Post
Upgrade Tasks" in this chapter.

SQL Server 2012 Setup: System Configurat ion Checker

An in-place upgrade uses SQL Server 2012 Setup to directly upgrade SQL Server
2005/2008/2008 R2.The SQL Serverr012 Setup program installs prerequisites such as
the .NET Frameworkand PowerShell 2.0. It alsoscans the destination computer for
minimum hardware and software requirements, in addition to a compatible SQL Server
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edition upgrade path for an in -place upgrade. To do this, the SQL Server 2012 Setup
program contains a utility named the System Configuration Checker (SCC) that
performs a scan of the computer in preparation for an installation. For more
information, see Check Parameters for the System Configuration Checker
(http://technet.microsoft.com/en -us/library/ms143753(SQL.110).aspxin SQL Server
2012 Books Online.

The Setup SCC looks for conditions that will prevent a successful SQL Server installation
or upgrade. These checks occur before Setup starts the SQL Server 2012 Installation
Wizard and report any issues that would block an installation along with advice about
how to address the blocking issues. The Setup SCC uses rules from the following
categories; for more information about any of these categories, see the related link

from SQL Server 2012 Boks Online:

9 Installation Rules
(http://technet.microsoft.com/en -us/library/cc646015(SQL.110).aspx

9 Upgrade Rules Check
(http://technet.microsoft.com/en -us/library/cc281843(SQL.110).aspx

9 Edition Upgrade Rules
(http://technet.microsoft.com/en -us/library/cc645998(SQL.110).aspX

9 Uninstallation Rules
(http://technet.microsoft.com/en -us/library/cc645979(SQL.110).aspx

The common, relevant rulesi across all four categoriedi for an in-place upgrade and a
side-by-side upgrade, are as follows; failing any of these rules will result in a blocking
issue that could prevent an in-place upgrade:

1 The destination computer must be connected to the Internet while the .NET
Framework security check validates a certificate.

1 The destination computer cannot be a domain controller.
1 The SQL Server registry keys must be consistent.

1 The CPU architecture of the installation program must match the CPU
architecture of features intended for upgrading.

1 If the computer is clustered, the cluster service must be online.

1 Windows PowerShell 2.0 must be installed. (Setup will do this automatically
when it installs prerequisites.)

38


http://technet.microsoft.com/en-us/library/ms143753(SQL.110).aspx
http://technet.microsoft.com/en-us/library/cc646015(v=sql.110).aspx
http://technet.microsoft.com/en-us/library/cc281843(SQL.110).aspx
http://technet.microsoft.com/en-us/library/cc645998(SQL.110).aspx
http://technet.microsoft.com/en-us/library/cc645979(SQL.110).aspx

= =2 =2 =

SQL Server Setup must be supported on this operating system platform.
SCC checks whether a pendingcomputer restart is required.
The existing performance counter registry hive must be consistent.

SCC checks that neither SQL Server 7.0 nor SQL Server 7.0 OLAP Services is
installed on the server. SQL Server 2012 is not supported on the same server
with SQL Server 7.0.

Here are some additional checks that SCC performs to determine whether the SQL

Server editions in an in-place upgrade path are valid:

T

Checks the system databases for features that are not supported in the SQL
Server edition to which you are upgrading.

Checks all user databases for features that are not supported by the SQL Server
edition.

Checks whether the SQL Server service can be restarted.
Checks that the SQL Server service is not set to Disabled.

Checks whether the selected instance of &L Server meets the upgrade matrix
requirements (see "Allowable Upgrade Paths" in this section).

Checks whether SSAS is being upgraded to a valid edition.

Checks whether the edition of the selected instance of SQL Server is supported
in this scenario (see"Allowable Upgrade Paths" in this section as well as Chapter
4, "High Availability,” later in this guide).

For more information about SQL Server 2012 Setup, see "SQL Server 2012 Setup" later

in this chapter.

Upgrade Assistant for SQL Server 2012 (UAFS)

The Upgrade Assistant for SQL Server 2012 (UAFS) is an external tool that lets you
determine in a test environment how an application currently running on SQL Server
2005, 2008, or 2008 R2 will run on SQL Server 2012. This tool uses the SQL Server 2012
Management Tools Distributed Replay (DReplay) utility, together with baseline and

trace replays in a test environment, to help identify compatibility issues.

The requirements for using the Upgrade Assistant are as follows:

1 Four servers are needed while doing regdays.
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91 Production Server: Contains the databases that will be migrated and the activity
that will be replayed.

1 Baseline Server: Has the same version of SQL Server as the Production Server
with the databases to be migrated on it. It is isolated in order to retrieve baseline
information without the effect of other applications or server activity. The
Upgrade Assistant for SQL Server 2012 will run its replay against this server,
resulting in the baseline trace file.

9 Test Server: This server has the new SQL 8&r 2012 instance.

1 If testing an in-place upgrade, this will be the baseline server after the SQL
Server 2012 upgrade has been applied.

1 If testing a side-by-side upgrade, this should be a separate server.

1 Report Server: This server with SQL Server 2012 8iribute Replay is used to save
trace file comparison results.

1 The Upgrade Assistant for SQL Server 2012 contains stefby-step instructions on
how to configure the Distributed Replay utility.

1 Windows Server 2003 R2, Windows Vista, or Windows XP SP2 or lateversions
9 SQL Server 2000 SP4 or later versions or SQL Server 2005 SP2 or later versions
1 Microsoft .NET Framework 2.0 SP1 or later versions
Using the reports on the Report Server, compare the results of the baseline test
workload on SQL Server 2012 againsthe original baseline. If there are any material

differences between the two results, work to resolve them in advance of the production
upgrade.

For more information and download instructions, see Upgrade Assistant for SQL Server
2012 (UAES)http://www.scalabilityexperts.com/tools/downloads.html ) on the
Scalability Experts Tools Downloads page.

SQL Server Profiler

SQL Server Profiler can record a running workload and then replay thatsame activity
from a given SQL Server instance, making it a valuableool for preparing an upgrade.
Profiler is useful for simulating an upgrade to determine performance and correct
behavior. For example, you can use SQL Server 2012 Profiler to trace datase activity
on a SQL Server 2005/2008/2008 R2 instance under load and save the trace. You can
then restore the legacy SQL Server database to two instances on equivalent hardware:
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an instance of the legacy SQL Server and an instance of SQL Server 2012. Rtime
replay on each (but at different times if on the same server). While you are running the
replay, also run a Profiler trace on each run, capturing for errors and query durations.
By comparing the results, you can determine whether the upgrade behaves orrectly
(without error) and performs well.

Note: When using Profiler make sure that the trace file contains a truly
representative load against the server, one that containsthe full range of all queries
that the application will submit to the database. W ith a full range of queries and
sufficient load, testing can add confidence to the upgrade plan.

For more information about how to use Profiler for replay, see Replaying Treces
(http://technet.microsoft.com/en -us/library/ms190995(SQL.110).aspx)n SQL Server
2012 Books Online.

System Monitor i SQL Server: Deprecated Features Object

You can use theSQL Server2012 System Monitor (Perfmon) counter called
SQLServer:Deprecated Fdares to monitor whether your application is submitting
commands to the SQL Server 2012Database Enginethat are scheduled for removal
from SQL Server in future releases. You should remove such deprecad commands
from SQL Server 2012applications after they are detected. You can use this counter to
help plan modifications to your application code so that when you upgrade to the next
version of SQL Srver after SQL Server 2012the upgrade process will go more
smoothly. Selectwhich kind of feature to monit or by using the Instance selection box
for the counter. System Monitor records the total number of times the deprecated
feature was encountered since SQL Server 2012vas last started.For more information
about how to use this tool, see SQOL Server, Deprecated Features Object
(http://msdn.microsoft.com/en -us/library/bb510662(v=sql.110).aspx)in SQL Server
2012 Books Online.

Analysis Services Migration Wizard

The Analysis Service Migration Wizard can help with a side-by-side upgrade of SSAS
For information about this tool, see Chapter 16, "Analysis Services."

Notification Services

You cannot perform an in-place upgrade of SQL Servemotification Services because it
is not installed by SQL Server 2012. You must use the SQL Server 2008 R2 Notification
Services backward compatibility add-in; see Chapter 9 inSQL Server 2008 R2 Upgrade
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SQL Server 2012 Setup

When planning an upgrade to SQL Server 2012, you first have to make sure that the
target servers meet the necessary hardware and software requirements for SQL Server
2012 Setup to be completed.

Note : If your production instance of SQL Server 2005/2008/2008 R2 isnstalled on
Windows Server 2003, you must upgrade to a new server by using a sideby-side
upgrade. SQL Server 2012 is not supported on Windows Server 2003 and an in
place upgrade is not possible.

Setup Requirements for an In -Place Upgrade

SQL Server 2012 8tup has important version-level requirements for upgrading
instances of SQL Server 2005, 2008, and 2008 R24place. The basic requirements are
as follows:

1 SQL Server 2005: SP4 is required.
1 SQL Server 2008: SP2 is required.
1 SQL Server 2008 R2: SP1 is reqed.

For an in-place upgrade, the target SQL Server 2012 server and the legacy instance of
SQL Server 2005/2008/2008 R2 must satisfy some additional requirements for SQL
Server 2008 R2:

1 Crossversion instances of SQL Server 201Zre not supported. Version numbers
of the Database Engine, Analysis Services, and Reporting Services components
must be the same throughout an instance of SQL Server 2012 Therefore, you
must upgrade all these components together during an in -place upgrade.

1 Make sure that sufficient disk space is available for SQL Server 2012 Setup. Disk
space requirements vary based on the components selected to upgrade. For disk
space amounts, see the "Hard Disk Space Requirements (3Bit and 64-Bit)"
section in the Hardware and Software Requirements for Installing SQL Server
2012 topic (http://msdn.microsoft.com/en -us/library/ms143506(v=sql.110).aspx)
in SQL Server 2012 Books Online.
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Before upgrading SQL Server, enlle Windows Authentication for SQL Server
Agent and verify the default configuration (that the SQL Server Agent service
account is a member of the SQL Server sysadmin group.

Before upgrading from one edition of SQL Server 2012 to another, verify that the
functionality currently being used is supported in the edition to which you are
upgrading. For more information, see the section for specific components in
Planning a SQL Servelnstallation (http://msdn.microsoft.com/en -
us/library/bb500442(v=sql.110).aspx) in SQL Server 2012 Books Online.

Crossplatform in -place upgrades from 32-bit to 64 -bit (x86 to x64) versions and
vice versa are not supported.

Make sure that you are running a supported version of the Windows operating
system.

The in-place upgrade will be blocked if:
0 The server has a pending restart.
o The Windows Installer service is not running.
o Windows System Monitor Performance Counters are corrupted.

To upgrade an instance of SQL Server to a SQL Server failover cluster, the
instance being upgraded must be a failover cluster (or it must be upgraded to a
failover cluster first). In other words, to upgrade a standalone instance of SQL
Server to a SQL Server failover clusternstall a new SQL Server failover cluster
and then move user databases from the standalone instance by using the Copy
Database Wizard.(See Chapter 4, "High Availability," for more information.)

Note: When the in-place upgrade process is running, avoid making any changes
to the legacy SQL Server 2005/2008/2008 R2 system.

For more information, see the "Unsupported Scenarios" section in the Supported
Version and Edition Upgrades topic (http://msdn.microsoft.com/en -

us/library/ms143393(v=sql.110).aspx in SQL Server 2012 Books Online.

SQL Server Prerequisites Installed by Setup

The SQL Server 2012 Installation Wizard installs the following prerequisites (if they are
not already present on the computer):

f .NET Framework 3.5 SP1
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9 SQL Server Native Client
1 SQL Server support files

To reduce the time that is required for the upgrade process, install the .NET Framework
3.5 SP1 components (you must have SP1 or a later version) and SQL Seaw2012 Native
Client beforehand on the server that will be upgraded. Then, include the same
components on the baseline image of the test server. If the production system cannot
be disturbed in any way before the scheduled downtime for the upgrade process, the
SQL Server 2012 Setup program will automatically install the prerequisites as part of
the upgrade process. However, this increases the time that is required for the upgrade.

PowerShell 2.0 is required by SQL Server 2012. If the target SQL Server ismming

Windows Server 2008 SP2, install and enable PowerShell 2.0. If it is running Windows
Server 2008 R2 SP1, enable PowerShell 2.0. SQL Server 2012 Setup also installs the SQL
Server PowerShell snapins.

Note: The sqlps.exe command prompt utility for run ning SQL Server 2008 R2
PowerShell snapins has been deprecated.

Instance ID and Paths

Whether you are performing an in-place upgrade or a side-by-side upgrade, SQL
Server Setup will ask for an Instance ID. The Instance ID is a unique identifier specified
during the upgrade (or install) to identify that specific SQL Server 2012 installation. The
Instance ID behaves similarly to an instance name, but it has some additional features.
Default instances of SQL Server always have a default value of MSSQLSERVER.
addition, the Instance ID is recorded in SQL Server 2012 program files, which are
located by default at X:\Program Files Microsoft SQL ServekMSSQL11linstancelD
where X is your system drive, such as drive C.

For a named instance, choose an Instance IDhat makes sense; do not necessarily
accept default values. This is especially true for failover clustering implementations,
where instances are not "local" and will have a presence on each node. (For more
information about clustering, see Chapter 4, "High Availability.")

Minimum Hardware and Software Requirements for SQL Server 2012

In this section, we describethe minimum hardware and software requirements for
running SQL Server2012. For detailed information about the minimum hardware and
software requirements for all editions of SQL Server 2012, seedardware and Software
Requirements for Installing SQOL Server2012 (http://msdn.microsoft.com/en -
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us/library/ms143506(v=sql.110).aspx)in SQL Server 2012 Books Online. The following
Ssubsections are pasted for the readerds con
The link might contain more recent information than what is in this topic.

The following minimum hardware and software requirements apply to all SQL Server
2012 editions:

1 SQL Server 2012 Setup will install .NET 4.0, the SQL Server Native Client, and the
required SQL Server 2012 Setup support files.

1 .NET requirements:

o Ifyou are installing SQL Server 2012 on a WindowsVista SP2 or Windows
Server 2008 SP2 server, you must download and install .NET Framework
3.5.

o On Windows 7 and Windows Server 2008 R2 SP1, you must enableNET
Framework 3.5

o0 The .NET 4.0 is a requirement of SQL Server 2012, and SQL Server 2012
Setup will install it during the feature installation step.

o Ifyou are installing SQL Server 2012 Express on Windows 2008 R1 SP1
Core, you must first install .NET 4.0.

1 Windows PowerShell 2.0 is not installed by SQL Server 2012 but it is required.
You can download and install Windows PowerShell 2.0 from the Windows
Management Framework site (http://support.microsoft.com/kb/968929 ).

Processor, Memory, and Operating System Memory Requirements

The processor and memoty minimum requirements are the same for all the SQL Server 2012
editions. The page atHardware and Software Requirements for Installing SQL Server 2012

(http://msdn.microsoft. com/en-us/library/ms143506(v=sql.110).aspx)specifies those
requirements.

The operating system minimum requirements vary based on the SQL Server 2012 edition you
select. The following links will take you to the appropriate sections for the server-based
editions of SQL Server 2012:

Principal Editions of SQL Server 201Zhttp://msdn.microsoft.com/en -
us/library/ms143506.aspx#top_principal)

1 SQL Server Enterprise (64bit)
1 SQL Server Business Intelligence (6<bit)
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SQL Server Standard (64bit)
SQL Server Enterprise (32it)

SQL Server Business Intelligence (3Dit)

= =4 =/ =4

SQL Server Standard (32bit)

Speadalized Editions of SQL Server 201Zhttp://msdn.microsoft.com/en -
us/library/ms143506.aspx#top_sp)

1 SQL Server Web (64bit)
1 SQL Server Web (32bit)

Breadth Editions of SQL Server 2012(http://msdn.microsoft.com/en -
us/library/ms143506.aspx#top_breadth)

1 SQL Server Developer (64bit)
1 SQL Server Express editions (64it)
1 SQL Server Developer (32bit)
1 SOQL Server Express editions (3dit)

Note the following restrictions or cons traints:

1 SQL Server2012 is supported on Windows Server 2008 R2 SP1and later Server

Core installations.

1 The Stup SCCwill block Setup if the requirement s for processor type and
minimum operating system, in addition to other conditions, are not met. For
more information, see Check Parameters for the System Configuration Checker
(http://msdn.microsoft.com/en -us/library/ms143753(v=sql.110).aspx)in SQL
Server 2012 Books Online.

Hard Disk Space Requirements (32 -Bit and 64 -Bit)

A hard disk is required to store the user data within your user databases. Consider the
user data in your disk space calculations, and if you intend to keep the target and new
instances online in parallel for any length of time, remember that you will need double
the disk space to store the same data two times.

Additionally, there are disk space needs for the SQL Server system files and objects that
must be considered in your calculations. Installing SQL Serer 2012 requires that the

46


http://msdn.microsoft.com/en-us/library/ms143506.aspx#top_sp
http://msdn.microsoft.com/en-us/library/ms143506.aspx#top_breadth
http://msdn.microsoft.com/en-us/library/ms143753(v=sql.110).aspx

Windows Installer create temporary files on the system drive. Before you run Setup to
install or upgrade SQL Serveryerify that you have at least 4 GB of available disk space
on the system drive for these files. (This requiremert applies even if you install SQL
Server components to a hon-system drive.) Table 4, from SQL Server 2012 Books
Online, shows the minimum disk space requirements for the major SQL Server2012
components. For complete details, seeHard Disk Space Requirements (32Bit and 64-
Bit) (http://msdn.microsoft.com/en -
us/library/ms143506(v=sql.110).aspx#harddiskspac@.

Table 4: SQL Server 2012 Disk Space Minimum Requiraents

Disk Space Minimum
Feature Requirement
Database Engine and data files, Replication, FullText Search, and 811 MB
Data Quality Services

Analysis Services and data files 345 MB
Reporting Services and Report Manager 304 MB
Integration Services 591 MB
Master Data Services 243 MB
Client Components 1823 MB
SQL Server 2012 Books Online (downloaded) 200 MB

Extended System Support (WOW64)

SQL Server2012 on Windows x64 can useextended systems, also known as Windows
on Windows 64 (WOW64). WOW64 isa 64-bit Windows edition feature that enables
32-bit applications such as SQL Server 2012 Management Toolt execute natively in
32-bit mode. Such gplications function in 32 -bit mode even though the underlying
operating system is running on the 64-bit operating system. As a result, you can
upgrade to a 32-bit SQL Server 2012 edition on Windows x86, a 64bit SQL Server 2012
edition on Windows x64, or a 32-bit SQL Server 2012 edition on Windows x64 using
WOW64. For more information, see the "Extended SystemSupport" section in

Hardware and Software Requirements for Installing SQL Servef012
(http://msdn.microsoft.com/en -us/library/ms143506(v=sql.110).aspX.

Installing SQL Serve r 2012 on a Domain Controller

Although you can install SQL Server 2012 on a domain controller, it is not
recommended for the following reasons:
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9 SQL Server servicesannot run under a local service accounton a domain
controller.

1 After SQL Server2012 isinstalled on a domain member server, the server's
network role cannot be changed from a domain member to a domain controller.
SQL Servemust be uninstalled before the host computer is changedto a
domain controller.

91 Similarly, after SQL Server2012 is installed on a domain controller, it cannot be
changed to a domain member unless SQL Serveiis first uninstalled.

1 SQL Server2012 AlwaysOnfailover cluster instances are not supported where
the cluster nodes are domain controllers.

1 SOQL Serverr012 Setup cannd create security groups or provision services
accounts on aread-only domain controller ; Setup will fail.

For more inforlmagtiainl,i sgeSQheSe®rver on a Do
Hardware and Software Requirements for Installing SQL Servef012
(http://msdn.microsoft.com/en -us/library/ms143506(v=sql.110).aspX.

Product Updates ( Slipstreaming ) in SQL Server 2012 Setup

SQL Server 2012 enhances the slipstreaming gaability of SQL Server 2008 through a
new feature called Product Updates. Product Updates allows you to include the latest
product updates with the main product installation. For example, you can combine the
latest SQL Server 2012 Service Pack (SP) or Cuiative Update (CU) in the same file as
the RTM binaries. This can save you a lot of time and steps. Instead of having to install
(or upgrade) to SQL Server 2012 and install patches postinstallation, these steps can
be combined into one. SQL Server does nd ship slipstreamed, but you can create the
updated installation media on your own. For instruction s on using Product Updates,
see Product Updates in SQL Server 2012 Installatn (http://msdn.microsoft.com/en -
us/library/hh231670(v=SQL.110).aspx)For SQL Server 2012 restrictions on SQL Server
2008-style slipstreaming, see "Slipstream Functionality” inDeprecated SQL Server
Features in SQL Server 201 #http://msdn.microsoft.com/en -
us/library/cc707789(v=sql.110).aspx.

Allowable Upgrade Paths

We have mentioned that certain versions and components of SQL Server can be
upgraded to SQL Server 2012. Now ét's be more specific about what versions,
components, and upgrade paths are available.
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Minimum Versions of SQL Server 2005, 2008, and 2008 R2

For an in-place upgrade, SQL Server 2012's Setup program requires you to have certain
versions of the legacy SQLServer instance. (For more information, see "SQL Server 2012
Setup: System Configuration Checker" earlier in this chapter.) Specifically, the ifplace
method that is provided by SQL Server 2012 Setup can be used to perform an upgrade
for the following versions:

1 SQL Server 2005: SP4 is required.
1 SQL Server 2008: SP2 is required.
1 SQL Server 2008 R2: SP1 is required.

If you have to upgrade earlier versions of SQL Server 2005/2008/2008 R2 and cannot
apply the necessary patches, use the sideby-side method.

Upgrading from SQL Server 7.0 to SQL Server 2012

SQL Server 2012 cannot directly upgrade a SQL Server 7.0 instance-iplace. The
available options for upgrading from SQL Server 7.0 to SQL Server 2012 include the
following:

1 Upgrade the instance of SQL Server 7 in-place to SQL Server 2005 SP4, and
then upgrade the resulting instance in-place to SQL Server 2012. As you can see,
this in-place upgrade path requires two steps.

1 Upgrade the instance of SQL Server 7.0 to a new instance of SQL Server 2012 by
using a sde-by-side upgrade method.

Whether you use a two-step in-place upgrade or a side-by-side upgrade, you should
use the SQL Server 2005 Upgrade Advisor to inspect the instance of SQL Server 7.0. If
any blocking issues (discontinued features or breaking changes) are found, you should
remove them. For more information, see the SQL Server 2005 Upgrade Technical
Reference Guide(http://www.microsoft.com/en -
us/download/details.aspx?DisplayLang=en&id=19471).

Upgrading SQL Server Components

SQL Server is a complex product, featuring many components that are fairly
independent. Table 5 shows the SQL Server 2005 components that you can upgrade
and what paths are available.Table 6 and Table 7 show the same iiormation for SQL
Server 2008 and SQL Server 2008 R2, respectively.
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Table 5: Components and Upgrade Strategies: SQL Server 2005 SP4 to SQL Server 2012

SQL Server 2012
Component
Database Engine

Analysis Services

Integration
Services
Reporting Services

Notification
Services

In-Place Upgrade

(SQL Server 2005 SP4)
SQL Server Setup
(upgrades all databases
and preserves server
configurations)

SQL Server Setup

SQL Server Setup

SQL Server Setup (for a
default configuration

only)
Not Available

Side-by-Side Upgrade

(SQL Server 2005 SP4)

One or two servers

(use backup/restore, detach/attach, or Copy Database
Wizard)

Use the Analysis Services Migration Wiard
(see Chapter 16, "Analysis Services")

See Chapter 17, "Integration Services"

Use manual data transfer steps
(see Chapter 18, "Reporting Services")

Seethe SQL Server 2005 Upgrade Technical Reference
Guide (http://www.microsoft.com/en -
us/download/details.aspx?Displaylang=en&id=19471)

Table 6: Components and Upgrade Strategies: SQL Server 2008 SP2 to SQL Server 2012

SQL Server 2012
Component
Database Engine

SQL Server High
Availability Solutions

Analysis Services

Integration Services

Reporting Services

In-Place Upgrade

(SQL Server 2008 SP2)

SQL Server Setup

(upgrades all databases and
preserves server configurations

when possible)

SQL Server Setup, with special

considerations

Side-by-Side Upgrade
(SQL Server 2008 SP2)
One or two servers

(see Chapter 3, "Relational
Databases")

See Chapte 4, "High Availability"

(see Chapter 4, "High Availability")

SQL Server Setup

SQL Server Setup

SQL Server Saip

Manual data transfer
(see Chapter 1, "Analysis Services")

Manual data transfer

(see Chapter 17, "Integration
Services")

Manual transfer of reports

(see Chapter 18, "Reporting Services")
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Table 7: Components and Upgrade Strategies: SQL Server 2008 R2 SP1 to SQL Server
2012

SQL Server 2012 In-Place Upgrade Side-by-Side Upgrade
Component (SQL Server 2008 R2 SP1) (SQL Sewer 2008 R2 SP1)
Database Engine SQL Server Setup One or two servers
(upgrades all databases and (see Chapter 3, "Relational
preserves server configurations Databases")
when possible)
SQL Server High SQL Server Setup, with special See Chapter 4, "High Availability"
Availability Solutions considerations
(see Chapter 4, "High Availability")
Analysis Services SQL Server Setup Manual data transfer

(see Chapter 16, "Analysis Services")

Integration Services SQL Server Setup Manual data transfer
(see Chapterl7, "Integration
Services")

Reporting Services SQL Server Setup Manual transfer of reports

(see Chapter 18, "Reporting Services")

Allowable In -Place Upgrade Paths by Edition

In a side-by-side upgrade, if data transfer is handled manually, there are norestrictions
on the paths taken from one edition to another. In principle, any edition can be
upgraded to another edition, if the database data is compatible. However, there are
some restrictions based on Enterprise features. For example, table partitionirg is
supported only by the Enterprise Editions of SQL Server 2005/2008/2008 R2. So, a
legacy SQL Server Enterprise database that contains partitioned tables cannot be
restored to SQL Server 2012 Standard.

However, there are restrictions on the upgrade path when you upgrade directly. When
you use SQL Server 2012's Setup program for an inplace upgrade, the program will
verify that the upgrade path for SQL Server editions is enabled. For more information,
see Edition Upgrade Rules(http://technet.microsoft.com/en -
us/library/cc645998(SQL.110).aspxin SQL Server 2012 Books Online.

Note : The different components of SQL Server 2012 must be kept at the same
edition level when they are on the same instance. For example, if you are running
the SQL Server 2012 Enterprise Database Engine on a particular instance, you must
also install the Enterprise edition of Analysis Services as part of that instance.
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For a detailed view of what in-place upgrade paths are allowed, see Table 1 in
Appendix 1, "Version and Edition Upgrade Paths," in this guide and Supported Version
and Edition Upgrades (http://msdn.microsoft. com/en-
us/library/ms143393(v=sql.110).aspy in SQL Server 2012 Books Online.

Upgrading Database Collation

As databases continue to expand and support a growing global market, users must be
able to work with character data in meaningful ways. Collations are a powerful way for
users to sort and compare strings according to their own cultural conventions.
Therefore, collations are an important factor when you create a database and operate
on the data. In addition, when you use the character data types such aschar and
varchar, the collation dictates the code page and therefore determines which characters
can be represented for that data type.

SQL Server 2008 R2 introduced, and SQL Server 2012 continues with, collations that are
in full alignment with the collat ions provided by Windows Server 2008 R2. These new
collations are denoted by * 100 version and give users the most up-to-date and
linguistically accurate cultural sorting conventions.

The new collations include support for new East Asian government standads that are
linguistically correct for surrogates, support for Chinese minority scripts, the Unicode
5.0 case table, and weights to previously nonweighted characters that would have
compared equal.

Database collation upgrade considerations. Here are some considerations that might
affect an upgrade of a database collation:

1 Compatibility with existing instances of SQL Serveror application code that
depends on consistent SQL Server collations sorting behavior Changing
collations might require rebuilding ind exes, so consider the decision to change
collations carefully based on business and technical requirements.

o Thecurrent need or future requirement to store character data from
different languages: If you have both Unicode and non-Unicode data in
your database, considerusing the Windows-based collations because
they apply Unicode-based sorting rules to both Unicode and non -
Unicode data. This provides the following benefits:

A Enables consistency across data types irBQL Server because non
Unicode data is converted to Unicode to perform comparison
operations.
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A Enables developing applications that use sort semantics consistent
with SQL Server, Windows, and other Microsoft applications.

1 No one else is using the database during the change in collation.

1 You have noschemabound objects that depend on the database collation,
including the following:

0 User-defined functions and views created by using SCHEMABINDING.
o Computed columns.
0 CHECK constraints.

o Table-valued functions that return tables that have character columns
with collations inherited from the default database collation.

0 A collation change that can potentially cause duplicate system names,
such as switching from case sensitive to caseinsensitive or changing
from a collation with unique character weights, which will raise an error
and fail. Objects that can potentially cause duplications are as follows:

Object names (procedure, table, trigger, or view)

Schema names (group, role, or user)

> > >

Scalartype names (system and userdefined types)

>

Full-text catalog names

A Column or parameter names in an object

A Index names in a table

1 Changing the database collation does not alter the collations in pre -existing
tables. New tables that are created after you change to the new collation will use
the new collation.

1 Changing between collations with different code pages is not recommended.
This might result in data loss when you change the collation of a column to a
collation that is not recognized in the
if you change from a Japanese to anEnglish collation, be aware that most
Japanese characters are not recognized by the Latinl_General _Cl_AS 1252 code
page. If you have to change collations to different languages, try the following:

o Store only data that belongs to the code page for the char acter column.

o Change from a non-Unicode data type (char, varchar) to a Unicode data
type (nchar, nvarchar).
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For more information about how to change collations, you can download the following
white papers: The Impact of Changing Collations and of Changing Data Types from
Non-Unicode to Unicode (http://go.microsoft.com/fwlink/?LinkID=113891 ) and Best
Practices for Migrating Non -Unicode Data Types to Unicode.
(http://go.microsoft.com/fwlink/?LinkID=113890 ).

In-Place Upgrade and Localization

The English version of SQL Server is supported on all localized versions of supported
operating systems. In addition, localized versions of SQL Serverare supported on
localized operating systems that are the same language as the localized SQL Server
version.

However, there are some important in-place upgrade restrictions when you change
from one language to another:

1 You can upgrade localized versions o SQL Server 206/2008/2008 R2 to
localized versions of SQL ServeR012 of the same language.

1 You cannot upgrade non-English localized versions of SQL Server to the English
language version of SQL Server 2012.

1 You cannot upgrade the English version of SQLServer to any non-English-
language localized version of SQL Server 2012. Note: This is a change from SQL
Server 2005.

1 You cannot upgrade localized versions oflegacy SQL Serves to a localized SQL
Server2012 version if the upgrade is to a different localized language. The in-
place upgrade must be to the same localized language.

Localized versions of SQL Server are also supported on Englistanguage versions of
supported operating systems by using the Windows Multilingual User Interface Pack
(MUI) settings. However, you must verify certain operating system settings before you
install a localized version of SQL Server on a server that is running an Englishanguage
operating system with a non-English MUI setting. Verify that the following operating
system settings match the language of SQL Server to be installed:

1 Theoperating system user interface setting
1 The operating system user locale setting

1 The system locale setting

If these operating system settings do not match the language of the localized SQL
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Server,set them correctly before you install SQL Server 2012. For more information see
Local Language Versions in SQL Servdhttp://msdn.microsoft.com/en -
us/library/ee210665(v=sql.110).aspx)in SQL Server 2012 Books Online.

Application and Connection Requirements

All applications, whether purchased or developed in-house, have to be tested and
verified to work against the new SQL Server 2012 back end. Do not assume all
applications will "just work" after an upgrade. You might also have to perform specific
application-related tasks before, during, or after the SQL Server upgrade.

Note: If you have a packaged application, before even planning an upgrade, check
with the software vendor to make sure that the software version that you are using
is certified to work with SQL Server 2012 and supported on that platform. Itis a
good idea that you not upgrade until you receive assurance of continued vendor
support for the SQL Server 2012 verson.

SQL Server2012 is closely coordinated with the .NET Framework.To take full advantage
of many new features in SQL Server 2012, both the updated SQL Server Native Client
(Version 11.0) and .NET Framework 3.5 SP1 on the server, as well as .NET 4.02 ba t
client, are required. SQL Server2012 will automatically install the SQL Server Native
Client 11.0 on all SQL ServeR012 servers, butsoftware developers must upgrade their
applications to use .NET Framework 3.5and 4.0to take full advantage of the ne w driver
and many of SQL Server0126 s n e w Havaveryitrisengt required that all
applications use .NET Framework 3.5 or 4.0.

SQL Server Native Client 11.0

SQL Server2012 includes an updated version of the SQL Server Native Clientversion
11.0. The behavior changes that software developers should be aware of are
documented in Updating an Application from SQL Server 2005 Native Client
(http://msdn.microsoft.com/en -us/library/bb964722(v=sql.110).aspx)in SQL Server
2012 Books Online.

Applications developed by using OLE DB or ODBC will still work when they connect to
SQL Server 2012. Although the overall recommended method for connecting to SQL
Server 2012 for non-.NET Famework applications is through the new SQL Server Native
Client, you can usethe current OLE DB and ODBC drivers until you upgrade the clients.
However, new features in SQL Server 2005/2008/2008 R2 and SQL Server 2012, such as
the new spatial and XML datatypes, are not fully supported in the OLE DB or ODBC
drivers. For more information, see When to Use Native Client
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(http://msdn.microsoft.com/en -us/library/ms130828(v=sql.110).aspx)in SQL Server
2012 Books Online.

Although DB-Library client tools (such as isgl.exe) are no longer supported in SQL
Server 2012, you can still make connections to SQL Server 2008 R2 by usindpe DB-
Library API. However, this feature is deprecated ad will be removed in a future version
of SQL Server.You should not develop any new application using DB-Library, and you
should remove any dependencies on DB Library from your current applications. For
more information, see the note about DB-Library in Deprecated Database Engine
Features in SQL Server 201 #http://msdn.microsoft.com/en -
us/library/ms143729(v=sql.110).aspx)in SQL Server 2012 Books Online.

Upgrading Applications that Use the .NET Framework

Clients that use .NET Framework 1.x can still work unchanged when they connect to an
instance of SQL Server 2012. However, these applications cannot take advantage of
new SQL Server 2012 (or SQL Server 2005/2008/2008 R2) capdibes unless they are
upgraded to ADO.NET 3.5 and ADO.NET 4.02, and the SQL Server .NET Managed Data
Provider. For example, some new features such as Database Mirroring Automatic
Failover on LINQ or Multiple Active Result Sets (MARS) require the new drives.

There might also be issues related to upgrading client applications. If client applications
have to take full advantage of SQL Server 2008 R2 data types or features such as the
XML data type, the client applications must be upgraded to .NET Framework 35 SP1 or
a later version.

There are very few issueswhen you move .NET1.1 applications from SQL Server
2005/2008/2008 R2to SQL Server 2012. However, the clients cannot take full
advantage of the new SQL Server 2012 features. Some features such as snapsh
isolation are available only through T-SQL commands. Also, SQL Server 2005
Notification Services is not available for .NET 1.1 clients and has been removed from
SQL Server starting with SQL Server 2008 R2.

If you upgrade clients from .NET 1.1, 2.0, or 30 applications to .NET 35 SP1 and .NET
4.0 or later versions, the client applications will be able to take full advantage of new
SQL Server 2012 capabilities.

For information about SQL Server 2012 Native Client, see the following links in SQL
Server 2012Books Online:

M SOL Server Native Client Programming
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http://msdn.microsoft.com/en-us/library/ms143729(v=sql.110).aspx
http://msdn.microsoft.com/en-us/library/ms143729(v=sql.110).aspx
http://msdn.microsoft.com/en-us/library/ms130892(v=sql.110).aspx

(http://msdn.microsoft.com/en -us/library/ms130892(v=sql.110).aspx)
1 Updating an Application from SQL Server 2005 Native Client

(http://msdn.microsoft.com/en -us/library/bb964722(v=sql.110).aspX)
1 When to Use SQL ServeilNative Client

(http://msdn.microsoft.com/en -us/library/ms130828(v=sql.110).aspy
1 SQL Server Native Client Fetures

(http://msdn.microsoft.com/en -us/library/ms131456(v=sql.110).aspy
9 Building Applications with SQL Server Native Client

(http://msdn.microsoft.com/en -us/library/ms130904(v=sql.110).asp®
1 System Requirements for SQL Server Native Client

(http://msdn.microsoft.com/en -us/library/ms131002(v=sql.110).aspy
1 SOQL Server Native Client (OLE DB)

(http://msdn.microsoft.com/en -us/library/ms131687(v=sql.110).aspy
1 SQL Server Native Client (ODBC)

(http://msdn.microsoft.com/en -us/library/ms131415(v=sql.110).aspy
9 Finding More SQL Server Native Client Information

(http://msdn.microsoft.com/en -us/library/ms130969(v=sql.110).aspx

For developer information about SQL Server 2012 data access, see th&licrosoft Data
Developer Center (http://msdn.microsoft.com/en -us/data), which is the primary data
access site for Micrasoft developer technologies.

Installing .NET Framework on Windows Server 2008 R2

Installing .NET Framework 3.51 on Windows Server 2008 R2 is different than any
previous version. If you try to use the standalone installation package that ships with
the DVD or that you can download, you will see an error message that you must use
the Role Management Tool to install or configure .NET Framework 3.5 SP1. The only
way to install .NET Framework 3.51 in Windows Server 2008 is using one of the
mechanisms provided by the operating system: the GUlbased Server Manager, a
command prompt, or via PowerShell. The good thing about this is that installing .NET
Framework 3.51 will not require a reboot, maximizing your uptime.

Installing .NET Using Server Manager

If you are not comfortable using a command prompt or PowerShell, you can use Server
Manager to configure .NET 3.51.

1. From the Start menu, select Administrative Tools and then Server Manager.

2. Select Features.
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Plan for Backups

A backup of each database in an instance, intuding system databases, is the keystone
of an upgrade plan. Even when you upgrade to a new server by using a sideby-side
method, you should still take backups. Perform backups at the following points in the
upgrade process:

T

T

T

Make a backup of the user databases and data after all users are out of the
system and before the upgrade process has begun. Do nothing until this is
completed. Back up all system databases at this point. These backups form the
databases of record, marking the final versions of your old environment. If you
can, copy these backups to a different server and make sure that they can be
easily accessed even in a complete servedown situation. Make sure that the
media is intact so that you can restore the backups if necessary.

When the upgrade is complete, but before you do any configurations or
changes, perform backups under SQL Server 2012. This lets you easily roll back
to a point where the SQL Server 2005/2008/2008 R2 upgrade completed
successfully but where an error was introduced afterthat point.

After you make any changes to the SQL Server 2012 databases and
configuration, but before allowing acceptance testing on the new SQL Server
2012 instance, take full database backups again. If the testers consider the
upgrade a success, these bakups will be the initial backups for your new
environment. If testing finds errors but they are not serious enough to cause a
rollback, you can restore from these initial backups to revert the database to its
original state, ready for a second round of acceptance testing. Then apply
required changes and repeat the backup process. When testing is complete, still
back up all databases before rolling out to production. These backups then
capture the final state of the database before they are put into product ion.

Important : Make sure that either the Windows Server installation media with

the appropriate keys or good backups of the Windows Server installation image
are available for a potential reinstall. You can rebuild SQL Server only if Windows
is stable andin a state to have applications installed on it.

It might seem that these backups are too many and will consume lots of disk space, but
you can delete most of them after the upgrade to SQL Server 2012 is completed. Itis a
good practice to perform all of them, just in case an unexpected issue requires a

restore at any point in time.
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Upgrading Both Windows and SQL Server

Because SQL Server 2012 requires Windows Server 2008 R2 SP1, you might be tempted
to combine a SQL Server 2012 upgrade with an upgrade fran Windows Server

2003/2008 to Windows Server 2008 R2 SP1 to reduce the downtime of two major
upgrades into one downtime event. However, upgrading both at the same time can
introduce a significant new variable into the SQL Server 2012 upgrade plan, increase

the risk of failure, and increase the cost of rolling back. Therefore, a decision to

combine these two should be made carefully.

Note: If you decide to change the operating system at the same time as the SQL
Server upgrade, we recommend that you design and execute a test of the upgrade
and operating system changes in a test or staging environment before you try it in
production.

Some considerations when you upgrade both Windows and SQL Server:

T

If the legacy instances of SQL Server 2005/2008/2008 R2 are oWVindows Server
2003 or Windows Server 2008, an upgrade of Windows is required because SQL
Server 2012 is only supported on Windows Server 2008 R2 SP1 and later. In that
case, consider a sideby-side upgrade to a separate server, especially if the
legacy sever is older and does not meet the minimum requirements for SQL
Server 2012.

If the legacy instances of SQL Server 2000/2005/2008/2008 R2 are on Windows
Server 2003, be aware thatSQL Server 2000 is1ot supported under Windows
Server 2008 Therefore,if you are currently using SQL Server 2000 and plan to
upgrade the same server to Windows Server 2008, upgrade your SQL Server
2000 instance to SQL Server 2005/2008/2008 Rzvefore upgrading to Windows
Server 2008 R2 SP1. This process will translate inttwo outages, but if you

upgrade to Windows Server 2008 R2 SP1 first, SQL Server 2000 instances will not
be supported.

If a legacy instance of SQL Server 2000 is running on Windows Server 2000,
consider using a multistep process. For example, you might upgrade Wndows
Server 2000 to Windows Server 2003, then SQL Server 2000 to SQL Server
2005/2008/2008 R2, then Windows Server 2003 to Windows Server 2008 R2 SP1,
and then the legacy SQL Server to SQL Server 2012.

If you are upgrading to Windows Server 2008 R2 SP1and the server iscurrently
running SQL Server 2005make sure that you apply SQL Server 2005 B4 or later
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versions before the Windows operating system upgrade; otherwise, you might
encounter problems.

If you will reuse the existing server and upgrade Windows Server, depending on
which version of Windows that you start with and which is the final destination,
you could perform an in -place upgrade. This approach might also require
installing a fresh version of Windows Server. If you perform a fresh install of
Windows Server, make sure that all SQL Server databases are backed up, that all
settings are known, and that all users are scripted out.

Windows Server 2008 and 2008 R2 both have an installation option called Core.
Core is basically a lockeddown, minimal version of Windows Server that does
not have an interface other than a command line. SQL Server 2012 supports only
Windows Server 2008 R2 Core.

There are two kinds of virtualization with a Windows Server 2008/2008 R2
installation: with Hyper-V and without Hyper-V. SQL Server is supported on both
types. As a rule, a server that is used for production database data should be
dedicated to SQL Server to reduce the risk of another process bringing the SQL
Server down. Unless a server must run virtual machines tht will host SQL Server,
install Windows Server 2008/2008 R2 without HyperV. (Going without Hyper-V
also means that Windows administrators have one less feature to worry about
when patching for security.) If Windows Server 2008/2008 R2 is installed with
Hyper-V, apply the final Hyper-V Release to Manufacturing (RTM) patch. For
more information, see:

0 The articlesHyper-V Update for Windows Server 2008 x64 Edition
(KB950050)(http://www.microsoft. com/en-
us/download/details.aspx?displaylang=en&id=18567 ) or Hyper-V Update
for Windows Server 2008 (KB950050)http://www.microsoft.com/en -
us/download/details.aspx?DisplayLang=en&id=3273) in the Microsoft
Knowledge Base.

o For Hyper-V on Windows Server 2008 R2, see

A The Windows Server 2008 R2 HyperV web site
(http://lwww.microsoft.com/en -us/server-cloud/windows -
server/hyper-v.aspx

A The white papers Running SQL Server 2008 in a HypeiV
Environment
(http://download.microsoft.com/download/d/9/4/d948f98 1-926e-
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40fa-a026-5bfcf076d9b9/SQL2008inHyperV2008.docy and

Planning, Implementing, and Supporting SQL Server Virtualization
with Windows Server 2008 R2 HyperV and Live Migration
(http://download.microsoft.com/download/4/4/D/44DB08F7 -144B-
4DF6-860F
06D30C6CEGE4/SQL%20Server%202008%20R2%20Virtualization%
20Whitepaper.docx)

1 You cannot use an old Windows NT-style domain for a Windows Server 2008 or
later server. You must be using Active Directory. If your organization is using
older-style domains, you cannot deploy Windows Server 2008/2008 R2 until
your Active Directory infrastructure is upgraded.

1 By default, Windows Server 2008 and 2008 R2 are more secure than Windows
Server 2000 and Windows Server 2003. Many of its features are not configured,
so there will be additional work involved in the upgrade.

1 Windows Server 2008 and 2008 R2 support only SAS, fibechannel, and iSCSI. If
you are using older parallel SCSI, you have to upgrade your disk solutions to
support Windows Server 2008.

For more Windows-specific information about how to deploy and upgrade to Windows
Server 2008 and 2008 R2, se&pgrading to Windows Server 2008
(http:/technet.microsoft.com/en -us/library/cc754728(WS.10).aspxpnd Windows

Server 2008 R2 Upgade Paths(http://technet.microsoft.com/en -
us/library/dd979563(WS.10).aspy. For information about how to upgrade to Windows
Server 2008 or 2008 R2 failover clustering with SQL Server 2008 R2, see the "Upgrading
Failover Clusters" section in Chapter 4, "Hgh Availability."

Upgrading Multiple Instances

You might have multiple instances of SQL Server 2005/2008/2008 R2 on a standalone
or clustered server. Multiple instances can make the upgrade process more difficult, so
you must consider them before the upgr ade. The options are simple: Should all
instances be upgraded in one maintenance window, or should you upgrade them
individually?

Upgrading them all at the same time will minimize overall deployment resources
because you have to schedule only a single outage. But that also means that if anything
goes wrong for any reason, you might have more to fix and deal with, which could
increase downtime. It is a risk versus reward decision.
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Upgrading Very Large Databases

Many SQL Server databases are in the hundreds bgigabytes or terabytes range. This
presents special challenges in any upgrade process because you have to account for
constraints in time and hard disk space when you deal with large amounts of data in a
short window of maintenance time. Databases in the terabyte range can potentially
take days to copy over a networkii even the fastest networks. These VLDBs might be
mission-critical databases powering the largest systems in your business and might
tolerate very little downtime. When an upgrade has to occur over a weekend, you
might have to use several techniques and put in many preparation hours to meet the
required time frames for success. You might have to revise the upgrade window if the
upgrade will not fit within it.

When you work with VLDBs, more thanany other scenario except perhaps high
availability, careful planning is required to ensure a successful upgrade experience. The
cost of a failure if there is an unexpected issue is much larger because of the time
involved to resolve the issue. For example if a copy of a database backup file stops half
way through, or if a stored procedure uses discontinued T-SQL syntax, you will lose
time. With an in-place upgrade, you gain more time because you do not have to
physically move the database. However, this yppgrade method makes a restore costlier

if there is a serious failure causing you to roll back to the original database. Advance
testing in a full-size test or staging environment is very important in these cases.

For more information about VLDB upgrades involving failover clustering or database
mirroring, see Chapter 4, "High Availability."

Upgrading High Availability Servers

For issues related to high availability features such as clustering, database mirroring,
log shipping, and replication, see Chapter 4, "High Availability.” See Chapter 4 even if
you do not use these features for high availability. For example, if you have to upgrade
systems that use replication, even if the upgrade is not for high availability purposes,
you need to revformationChapter 46s 1in

Minimizing Upgrade Downtime

For small, simple instances where you can afford maintenance downtime during the
business day, it might not be important to take additional measures to speed up the
upgrade and minimize end-user downtime. But many times, you will want to take the
quickest route to minimize the inconvenience to your business when a business
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application is offline waiting for the upgrade to be complete. For high availability
applications, you might have to take additional measures to absolutely minimize the
downtime. For high availability and VLDB upgrades, see the detailed information in
Chapter 4, "High Availability,” which goes beyond the basic information in this section.

The following steps can help minimize the downtime involved in an in-place upgrade
or side-by-side upgrade:

1 Check the legacy SQL Server versions. Make sure that the legacy instances of
SQL Server 2005/2008/2008 R2 are at the correct servicgpack level for an in-
place upgrade. If they are not at the correct level, plan to update them before an
in-place upgrade (see "Setup Requirements for an InPlace Upgrade" earlier in
this chapter).

1 Make sure that installation requirements are met.  SQL Server 2012 Setup
also has Windows and other component requirements (see "Setup Reaiirements
for an In-Place Upgrade" earlier in this chapter).

1 Preinstall .NET and Windows components. If you can, install .NET Framework
3.5 SP1 or a later version and Windows Installer (MSI) 4.5 beforehand on the
target server. Both require a restart. Foran in-place upgrade, if a restart in
production cannot be enabled except for the upgrade, install them during the
upgrade and not earlier. For a side-by-side upgrade to a separate server,
installing these components before the upgrade will help reduce down time.

When you run the SQL Server 2012 Upgrade Advisor on a legacy server, a restart
will be required if MSI 4.5 must be installed.

1 Preinstall Visual Studio 2008 SP1 or a later version . If Visual Studio 2008 is
installed on the server, make sure that it isat the SP1 level (see SQL Server
Prerequisites Installed by Setup' earlier in this chapter).

1 Preinstall SQL Server 2012 common components. Install the SQL Server 2012
common components (such as the SQL Server 2012 SQL Native Client) before
the upgrade. Also consider pre-installing the Management Tools if SQL Server
2012 Management Studio (SSMS) is not required to manage SQL Server 2000
instances. (For more information, see Chapter 2, "Management and
Development Tools.")

1 Select the optimal side -by-side upgrade strategy. In a side-by-side upgrade,
SQL Server databases must be transferred during the upgrade, and several
strategies are available, such as backup and restore, detach and attach, and log
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shipping. (For more information, see Chapter 3, "RelationalDatabases," and
Chapter 4, "High Availability.") For Analysis Services, you can use backup and
restore (see Chapter 16, "Analysis Services").

1 Use new service accounts. Create and use new service accounts and groups, if
it is necessary, with your SQL ServeR012 implementations. This guarantees
account separation from the legacy instances of SQL Server 2005/2008/2008 R2.
Anin-pl ace wupgrade will not automatically
accounts. Create new domainbased service accounts that hawe the correct user
rights on each server, and after the upgrade, use SQL Server Configuration
Manager to update the SQL Server 2012 services to use these new accounts.

1 Check data consistency. When you upgrade relational databases, run a Full
DBCC CHECKDBrodatabases before upgrading while the database is online so
that you do not affect downtime. (See Chapter 3, "Relational Databases," for
more information.)

1 Back up data before and after the upgrade. = Check that your backup media
has no errors and is availdle for restores if necessary (see "Plan for Backups"
earlier in this chapter).

Developing an Upgrade Plan

Every upgrade of a production database system that contains valuable data should
occur in the context of a good plan. In addition to performing the u pgrade-plan tasks
we have already covered, you should also follow some other general best practices
when planning for an upgrade.

Treat the Upgrade as an IT Project

If you do not have the luxury of extensive planning or testing and you decide to just
upgrade, we recommend that you take some basic precautions so that you can recover
from any issues that might arise:

1 Schedule a longer maintenance downtime window than you think you must
have. If everything finishes without issue, you will be able to bring users back
online faster than they expected. But if unexpected issues arise, you will have
more time to deal with them without inconveniencing users.

1 Do a complete backup of all the files and installed software on the server in case
you have to restore the server to its previous state. Confirm that your backup
media is complete and available.
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1 Do a complete backup of all the user databases on the server in case you have
to selectively restore user databases. Confirm that your backup media is
complete and available.

After the upgrade, check before you leave to make sure that everything looks to be
working. Make sure that applications return to running correctly and that transaction
workloads are processed correctly.

It is best not to treat an upgrade informally, a s a one-off procedure. Instead, treat it as
a major database upgrade. This approach implies the following steps:

Applying database change control procedures to the upgrade project
Guaranteeing sufficient integration and quality assurance (QA) testing
Developing verification and acceptance tests

Scripting and automating the deployment process and tests as much as you can

1
1
1
1
1 Developing a rollback plan in addition to a priority patch strategy
1

Guaranteeing sufficient downtime for the upgrade

The actual steps thatyou use should comply with the rules and procedures already
existing in your organization, but most likely, they will include all the above. The
important point is that an upgrade to SQL Server 2012 is not a minor change to your
production database system;instead, it should fit into existing procedures for major
database changes.

Updating Skills

Before you try to upgrade to SQL Server 2012, make sure that those administering or
deploying SQL Server 2012 are ready. Just as you would with any other applicatin,
never assume that your staff can deploy and then manage the upgraded system
without being correctly prepared.

Before deployment, set up a SQL Server 2012 environment so that everyone who has to
update his or her skill set can become familiar with the new version. If the DBASs are
comfortable with SQL Server 2012 by the time of production deployment, the transition
from SQL Server 2005/2008/2008 R2 will go much more smoothly.

There are many resources that are available to update skills. To start, see th&€QL Server
2012 Learning Center(http://msdn.microsoft.com/en -us/sqlserver/ff898410). Also you
can get initial experience with SQL Server 2012 using theraining material on the SOQL
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ServerVirtual Labs (http://www.microsoft.com/sqlserver/en/us/learning -center/virtual -

labs.aspx technical training site.

Documenting the Upgrade Plan

Work as part of a team, document the planning process, and communicate the

upgrade effectively. Team members and stakeholders usually include not only DBA

staff, but Operations staff, QA staff, the Security officer, and application/business
owners. Explicitly document requirements and establish agreement from relevant
stakeholders, just as for any major database server change. Use the documentation as a
basis to execute the upgrade during the deployment phase. The plan should be as
detailed as possible, and you should store the resulting document or documents by
using some form of change control such as a source control system. In the rest of this

section, we will detail these steps.

When documenting the plan, include the upgrade requirements in addition to the
rationale for choosing an upgrade strategy for each instance or class of instances. Use
the rest of the plan to detail remaining issues. For example, the plan might include the

following steps:

T

Identify pre-upgrade tasks. This step includes installing Microsoft Windows
Installer (MSI) 4.5, .NET Framework 3.5 SP1, and the SQL Server Native Client on
the target instances. Because these steps do not affect the application, they can
occur before the actual upgrade deployment begins. Be aware that installing

MSI 4.5 requires a estart of the server.

Establish performance baselines. If performance is an important feature of the
current legacy system, collect data that indicates typical performance
measurements for important and common queries. Refer to these baselines after
the upgrade if reports show that performance has changed. Users might be
mistaken, and you might find through the baselines that the new system
performs equally well or better.

Estimate required downtime. The deployment of an upgrade will involve some
downtime for the targeted database servers. When you perform the actual
upgrade, allow for enough downtime so that the processes can be completed
successfully. Try to give yourself time to roll back in case an unexpected issue
arises that cannot be resolved in the downtime window. This might mean that
you reach a go/no-go deadline within your downtime window where you must
decide whether to finish the upgrade or roll back.
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Develop upgrade checklists . The server environment for targeted database
servers might havetheir own infrastructure complexities. Detail the steps that
you must follow for taking the systems offline for a while and bringing them
back online. Also detail the steps to take during the upgrade processes. The
upgrade steps, in particular, might be more complex. Regardless of which
method that you use, you might have to apply scripts at certain important points
to resolve issues that are identified by Upgrade Advisor. (For more information
about how to develop checklists, see the "Upgrade Checklists" fction later in
this chapter.)

Identify backup and restore operations. Although a part of the deployment
process, this task is worth calling out separately. One of the first steps in the
deployment plan should be to back up the targeted databases. Also verify the
backups, and have a strategy for restoring them if it is necessary.

Determine upgrade validation c riteria. Clearly state what criteria your
organization will use to validate that the upgrade was successfulfi in other

words, that it produced the result expected. This might consist of scripts run to
inspect the instances of SQL Server 2012 and verify that issues are resolved, that
configuration settings are as expected, and so on. It might include bringing
applications online selectively and processing some transactions to confirm
successful operation.

Design final a cceptance criteria . The upgrade might succeed at the instance of
SQL Server 2012 level, but some other unaccountedfor variable in the server
infrastructure might still prevent applications f rom running correctly. Whatever
the case, determine how the organization will accept the upgrade and how it will
make the "go/no -go" decision. This goes beyond validating the upgrade result:
It focuses on whether the applications that use the targeted database servers
run as expected and required. It might be appropriate to enlist the support of

the QA team to develop appropriate acceptance tests.

Design arollback plan. If the upgrade is unsuccessful or if the acceptance tests
are unsuccessful, be preparedto back out of the process and restore the original
conditions. This is much easier to do with a side-by-side strategy than with an
in-place upgrade. However, the importance is clear. For example, with an in
place upgrade, a rollback plan might require restoring a disk image (also known
as a "ghost" image) of the computer that is running SQL Server 2005/2008/2008
R2, and then restoring the SQL Server 2005/2008/2008 R2 databases from the
deployment backup.
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T

Identify post-deployment steps. Even after the upgrade is validated and
accepted, you might have some remaining tasks to perform, such as updating
statistics in the relational database or rebuilding cubes in Analysis Services. You
might also have to reconfigure log shipping, reconfigure database mirroring,
reestablish replication, test a failover cluster, or verify that certain SQL Server
Agent jobs run correctly.

Minimize Variables Involved in the Upgrade

As an experienced IT professional, you probably realize that the more changes in a
project, the more complex the testing becomes and the higher the risk of problems.
The same is true of upgrading. The simpler the upgrade process, the better its chance
of success without much intervention. On the other hand, the more complex, the more
likely you will want to make the additional effort to ensure a successful upgrade
outcome.

Here are some key variables to consciously decide to add to an upgrade process and
the new system. Some changes might occur at the SQL Serveinstance level:

1 Change of version. First, youmust deal with the consequences of changing SQL

Server versions. Upgrade Advisor details these issues and is the best source for
this kind of information. These changes cannot be avoided. For more
information, see the previous coverage of Upgrade Advisor and backward-
compatibility issues.

Change of edition. You have to consider the effects of upgrading and at the
same time changing the SQL Server edition you are running. This combination of
changes can have significant consequences. If you are using an ifplace

upgrade, the result will be at the same edition level or higher. Even this might
present issues. For example, if you are upgrading from SQL Server 2000 MSDE to
SQL Server 2012 Express, you can no longer rely on SQL Server Agent jobs. In
this case, yas might be better served by upgrading to SQL Server Standard
instead of SQL Server Express. If you choose a sidby-side upgrade, you can
change edition level in any direction. Generally, reduce the number of changes

to the system by staying at the same edition level unless your organization
needs a different editionds features.

Change of kind of i nstance: default or named . If you perform an in-place
upgrade, the kind of instance will remain the same. If you plan an upgrade of a
default instance of SQL Sener 2005/2008/2008 R2, the result will be a default
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instance of SQL Server 2012. However, if you choose a siddy-side upgrade on
two servers or even on a single server, you could upgrade a default instance to a
named instance, or vice versa. Changing froma default to a named instance is a
variable that could add complexity to the upgrade and require changes in
applications and users who are connecting to the resulting instance. Do not try
this change unless you are prepared for its effects.

Change of confi guration. Making changes to the SQL Server configuration at
the server level might make the upgrade more difficult. For example, suppose
that on the current system, there is no value set for the maximum degree of
parallelism. But in the new system, you deéde you want to set it to 4. Such a
change could adversely affect the behavior of some queries. To make sure that
the upgrade is under control, do not change configuration values unless you are
reasonably sure of the consequences.

Change of authentication . You might want to change the kind of

authentication that is used for a given database server, such as changing the
server to use only Windows authentication. However, that kind of change would
be better reserved for another time unless there is no possibility that the change
will harm the system. If the authentication change causes problems, users might
mistakenly blame the upgrade process.

In a complex upgrade scenario, you can reduce the risk of problems by keeping all
server-level configurations the same between instances and avoiding new introductions
to the system until after the upgrade is considered successful.

At the database level, possiblechangesduring a direct in-place upgrade or side-by-
side upgrade include the following:

9 Consolidation or dist ribution of databases. Minimizing changes at the

database level will make the upgrade process smoother. If you can do this, make
consolidation or distribution of databases a separate project.

Change of database compatibility level . Keep the new databases d the same
compatibility level, and move them to the new compatibility level after you have
vali dated the upgradeds success.

Change of database objects. Avoid making upgrades to the database schema,
structure, or code objects part of the upgrade project.

If you decide to make these kinds of changes at the database level, we recommend
that you design and execute a test of the upgrade and database changes in a test or
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staging environment before you try it in production. When you introduce other
variables into the upgrade process, it might be difficult to separate the success of the
upgrade from any problems associated with the other changes.

You might also be tempted to change the database server infrastructure while you are
upgrading. These changes might include the following:

T

Change of physical server. For an in-place upgrade, you must use the same
server. However, in a sideby-side upgrade, you can put the new instance on the
same server or a different server. If on a different server, such a change impliea
change of IP address and server name in the network, unless you perform a
rename and readdress of the servers in some manner. Users and applications
must now adapt to the new server name and IP address, which might be a
complexity that you cannot avoid.

Swapping servers. For a side-by-side upgrade, you might decide to keep the
same server and instance name by pulling the legacy server out of the domain,
adding in the new server, giving it the same IP address as the legacy server, and
renaming the new server to the legacy server name. However, with an inplace
upgrade, in which the new instance of SQL Server 2012 becomes a named
instance, be aware that you cannot rename an instance name or change a
named instance to a default instance.

Change of CPU type: 3 2-bit to 64 -bit. You might also view a side-by-side
upgrade as an opportunity to put the new instance on a 64 -bit server instead of
your current 32-bit server. In this case, be prepared to install the correct editions
and be aware of any restrictions, as described earlier in this chapter.

Changing hardware on the server. You might see an in-place upgrade as an
opportunity to change server hardware, such as memory, number of CPUs, or
disk configuration. Such changes could affect the resulting user acceptanceof
the upgrade if problems arise. Only make these changes if you can fully test
their effects beforehand.

Change of Windows version. Changing the Windows version in a side-by-side
upgrade might have unintended consequences if the new operating system is
configured incorrectly and in the same manner as the legacy computer. Again,
you must test this kind of change beforehand. For an in-place upgrade, upgrade
the operating system first and make sure that the legacy SQL Server is stable on
the newer version of Windows before upgrading to SQL Server 2012. (For more
information, see "Upgrading Both Windows and SQL Server"section.)
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Note : If your legacy instance of SQL Server 2005/2008/2008 R2 is installed
on Windows Server 2003 or 2008, you must upgrade to a newserver by
using a side-by-side upgrade because SQL Server 2012 is only supported on
Windows Server 2008 R2 SP1.

1 Moving to a failover cluster.  For information about failover clustering, see
Chapter 4, "High Availability."

1 Installing database mirroring, repl ication, or log shipping. For information,
see Chapter 4, "High Availability."

Just remember that the fewer changes introduced to the infrastructure during the
upgrade process, the less complex an upgrade will be. The more changes that you
introduce concurrently, the more testing you will want to do in your test or staging
environment. If you absolutely must combine multiple changes within the upgrade
process, plan for additional testing in your test or staging environment to reduce the
risk of encountering unexpected issues during the production upgrade.

Create Upgrade Checklists

A key component of a complex application upgrade in IT shops is a checklist of

activities. Because many of the steps that are required for an upgrade to SQL Server

2012 are the same as would be required for a major application upgrade, existing

application upgrade checklists can become the basis for SQL Server upgrade checklists.

For a sample checklist for sever alSQLdSertef er en
2012: Upgrade Phnning Checklist

When you develop an upgrade checklist, consider the following points:

1 Classify instances of SQL Server into classes, based on how important the data is.
Consider a possible scenario in which a given SQL Server instance could be
classified into one of three levels. Perhaps only the top-level systems use high
availability technologies, the mid-level systems might use log shipping for
creating warm standby servers, and the lowestlevel databases might require
only nightly backups. In this scenario, the checklist for upgrading the top -level
instances of SQL Server would be much more extensive and require full testing
and a complex rollback plan. In contrast, the checklist for upgrading the lowest-
level instances of SQL Server would be much sirpler.

1 Incorporate application steps and SQL Server integration into upgrade
checklists. For example, if a given instance of SQL Server is involved in
replication as a subscriber, make sure that you add steps into the upgrade
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checklist for removing the legacy instance SQL Server as a subscriber, putting
the new instance in its place, and testing the result to ensure that replication is
still running.

The other chapters in this guide and SQL Server 2012 Books Online contain many
topics that contain valuable information that can help in developing upgrade checklists:

T

Database Engine: SeéJpgrade Database Engine(http://msdn.microsoft.com/en -
us/library/bb933942(v=sql.110).aspx)and Chapter 3, "Relational Databases."

Management and Development Tools: See Chapter 2, "Management and
Development Tools."

Clustered environments: SeeUpgrade a SQL Server FailoveCluster
(http://msdn.microsoft.com/en -us/library/ms191009(v=sql.110).aspx¥ and the
section on failover clustering in Chapter 4, "High Availability."

Replication: SeeUpgrade Replicated Databases(http://msdn.microsoft.com/en -
us/library/ms143699(v=sql.110).asp® and the section on replication in Chapter
4, "High Availability."

Analysis Services: Seélpgrade Analysis Serviceqhttp://msdn.microsoft.com/en -
us/library/ms143686(v=sql.110).aspX and Chapter 16, "Analysis Services."

Integration Services and DTS: See Chapter 17, "Integration Services." For
instructions on upgrading DTS to SQL Server 2008ntegration Services, see
Considerations for Upgrading Data Transformation Services
(http://msdn.microsoft.com/en -us/library/ms143716.aspx).

Reporting Services: SeeJpgrade and Migrate Reporting Services
(http://msdn.microsoft.com/en -us/library/ms143747(v=sql.110).aspy and
Chapter 18, "Reporting Services."

Test the Upgrade Plan

Testing is easy to propose bu frequently difficult to perform in practice, usually
because of its complexity and other pressing work. If your data is valued, test the

upgrade plan fully in a test or staging environment before you try it in production.

Make sure that you test the plan with the people who will actually perform it. Testers
should be familiar with the upgrade plan. Trying to troubleshoot mistakes because of
unfamiliarity during the deployment process is stressful and costly.

Work with your QA team to make sure that the te sting occurs. QA departments
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frequently already have acceptance criteria, smoke tests, and so on that they apply
during application upgrades. Check with the QA team for help and support for a SQL
Server upgrade also.

Here are some general considerations fa testing either an in-place upgrade or side-by-
side upgrade:

T

Begin by building a test or staging environment. Consider putting the test server
or servers in a test environment that has its own domain so that you can use the
same server and SQL Server insince names.Make sure that the test servers
match production in disk volume assignments and free disk space. This is
especially important in an in-place upgrade or a side-by-side upgrade on the
same server. In a sideby-side upgrade to a different server, you might use the
additional server for testing as well.

Test the upgrade multiple times. To make repeated testing easier, you could
reset the test environment back to its original state quickly. Make a disk image

of the database server, in addition to copies of all data files. Then, restore the
ghost image and data file copies to the original servers. Or, you could use a
Virtual PC (VPC) image or images to build the test environment if the VPC image
really can support all the components and behavior of the production server.
Reverting the VPC image to its original state when closing it down makes a
second test run much easier.

Install the .NET Framework 3.5 SP1 and SQL Server 2012 drivers on the
production server by using SQL Server 2012 Setup before the ugrade process,
if that is possible and matches the upgrade plan for production. This saves time
during the actual upgrade.

Execute Upgrade Advisor remotely against the test server that runs the legacy
instance of SQL Server 2005/2008/2008 R2 and validatehat its output matches
what is received when it is executed against the production system. Then, apply
scripts to fix blocking issues that Upgrade Advisor reveals. In some cases, fixing
blocking issues might break the legacy application. If that is the case, apply
additional scripts or code as workarounds to update the database code or the
application so that it continues to operate. Again, it is important to verify that

the application operates correctly. For more information, see "SQL Server 2012
Upgrade Advisor" earlier in this chapter.

When the upgrade is complete, apply any later scripts that might be required to
resolve post-upgrade issues uncovered by Upgrade Advisor.
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T

Upgraded relational databases will have a compatibility level of 90 if you
upgraded from SQL Server 2005, or 100 if you upgraded from SQL Server
2008/2008 R2. At this point, make sure that databases have the compatibility
level that your company requires for continued production after the upgrade.

As soon as the test server reaches its fial state of the upgrade process, test all
relevant applications that are running against the upgraded instance of SQL
Server 2012.

Test the process of rolling back the in-place upgrade to the original SQL Server
version so that you are confident of the ro llback process in case you have to
revert the upgrade during the maintenance window.

Testing an In -Place Upgrade

Some additional considerations for testing an in-place upgrade include the following:

T

T

To test an in-place upgrade, put a copy of the production instance of SQL Server
2005/2008/2008 R2 on a test server so that your test includes "real" data and
objects. To the best of your ability, make the initial state of the test server
duplicate all necessary components of the production server.

After the test environment is built, verify that it behaves correctly with the same,
or copies of, application components that connect to the production system.

Testing a Side -by-Side Upgrade

There are some special considerations for testing a sideby-side upgrade. A sde-by-
side upgrade can be more complex because more SQL Server instances will be

involved, either on one server or on two distinct servers.

Whether you perform a side-by-side upgrade on the same server or separate servers,
consider the following points:

T

A side-by-side upgrade requires manually transferring data and components to
the instance of SQL Server 2012. After you install the parallel instance of SQL
Server 2012, test the process of manually transferring components to the new
instance.

To repeat the side-by-side upgrade tests, you might not have to restore the test
server from a ghost image. You could uninstall SQL Server 2012 and remove the
data files to set the server back to its original state and repeat the upgrade tests.
Make sure that you test uninstalling SQL Server 2012 and verify that the legacy
version of SQL Server 2005/2008/2008 R2 is working correctly.
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1 In aside-by-side upgrade, the rollback will most likely be to the original instance
of SQL Server 2005/2008/2008 R2. Make sure that youdst the rollback scenario.

In a side-by-side upgrade on a single server, consider the following additional items:

1 You could run the legacy SQL Server instance in parallel with the new instance of
SQL Server 2012. If that is part of the upgrade plan, make are in the test
environment that running in parallel will not require too much of the server's
resources.

1 When the cutover to the new instance of SQL Server 2012 occurs and the
instance is verified as ready for production, stop the legacy instance of SQL
Server, leaving it dormant for a while as a potential rollback instance.

1 After the upgrade has passed acceptance tests, uninstall the legacy instance
without disturbing the new production instance.

1 Decide whether the production system will be online during the installation of
SQL Server 2012. If this is the case, test the effect that SQL Server 2012 R2 Setup
has on application performance.

In a side-by-side upgrade to a different server, consider the following additional item:

1 If the upgrade plan includes removing the old server from the domain and
renaming the new server with the legacy name and legacy IP address, test this
step as well.

Now, perform final tests on the new SQL Server 2012 server. To rerun the tests and gain
confidence in the plan and deploym ent, repeat the process by restoring the baseline
target server.

Develop Acceptance Criteria and Rollback Steps

An upgrade plan must consider all possibilities. Some might be ignored as improbable,
but for all likely scenarios, the highest priorities must be to protect any production data
and to be able to restore the system to its original state if it is required. The following
tasks help provide that protection:

1 Back up production data. In the upgrade checklist, include steps for backing up
all the databases and other data that would be required to rebuild the system.

1 Develop acceptance criteria and a go/ no-go decision point . As part of the
upgrade checklist, at some point decide whether the upgrade is successful and
the system can be put back into production. The final go/no-go decision might
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involve a team of people, including the testers who determine whether the
application operates as expected.

1 Have a rollback plan in place. Specify in sufficient detail how to restore the
system if it is necessary. Themore detailed the plan, the better, because
rollbacks usually occur in high-stress situations. Clearly defined steps are easier
to follow in those contexts.

1 Test the rollback . Test the rollback plan to make sure that it will actually work.
The degree of testing might be a function of how important the data is and how
time-critical a rollback would be. There can be no confidence in an untested
rollback plan.

Post-Upgrade Tasks

As soon as you have completed the upgrade tasks, two more steps are required:

1 Integrate the new SQL Server instance into the application and database server
environment.

1 Determine whether the upgrade was successful.

These two steps are not necessarily sequential. For example, you might apply some
acceptance criteria immediately to obtain a go/no -go decision. This could then be
followed by integrating the new instance and applying the remaining set of acceptance
tests.

Integrate the New Instance into Its New Environment

First, make sure that the new instance of SQL Server 2012 will operta with the
applications that need the data. You might have to perform upgrades to the
application to get everything working correctly. But in most cases, the transition should
be seamless and not require any application changes.

There might be additional requirements affecting the upgrade that depend on the
environment of the resulting instance of SQL Server 2012. Some examples include the
following:

1 Linked servers. The current system might depend on linked server relationships
and definitions that must be applied for an upgrade. Failures in the application
might result if those linked servers are not defined and tested correctly.

1 Imports and exports. The legacy database system might receive data imports
and be the source of data exports. These imports andexports might use DTS, be
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converted to SSIS, or use other tools. You have to isolate these requirements
and make sure of the resulting upgraded

1 Components referring to older SQL Server versions. If selectively
transitioning legacy SQL Server instances, make sure that the resulting instance
of SQL Server 2012 has components that can still connect successfully to the
older SQL Server versions.

1 Drivers required for changing to a 64 -bit version of SQL Server. These
required drivers might include drivers for accessing other database systems and
mainframes from a 64-bit server.

1 Patches, hotfixes , and cumulative updates . After you upgrade to SQL Server
2012 from another edition of SQL Server, you mustreapply any hotfix or service
pack updates to the upgraded SQL Server instance

Determine Application Acceptance

Now you are ready to apply the criteria for final acceptance of the upgrade and decide
whether the new system can go live. For a complex application, this decision will likdy
require the input of a QA team to make sure that the applications are running correctly.
For simpler applications, you could use "smoke tests" that give brief but reliable results
as to the viability of the application. Consider involving your stakehold ers (such as
application owners) in this kind of final acceptance testing.

Run the SQL Server 2012 Best Practices Analyzer

To ensure that your newly upgraded SQL Server 2012 components satisfy known SQL
Server 2012 best practices, download and run theSQL Server 2012 Best Practices
Analyzer (http://www.microsoft.com/en -us/download/details.aspx?id=29302). This will
ensure that your databases and components comply with current SQL Srver best
practices.

Troubleshooting an Upgrade

The best time to discover problems with an upgrade is when validating the upgrade
plan in a test environment. Most upgrade issues related to the static code and objects
in the instance, as well as the technques recommended to resolve them, are fully
documented in Upgrade Advisor. Dynamic code requires a workload to verify and
troubleshoot.

General troubleshooting techniques include the following:
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1 Troubleshooting an in-place upgrade is basically the same as toubleshooting a
SQL Server 2012 installation. The SQL Server 2012 Setup program logs a
summary of its actions in the Summary.txt file in the Program Files Microsoft
SQL Server110\Setup Bootstrap\LOG folder. The Summary.txt file contains a
section for each SQL Server component's installation summary.

1 Detailed log files are located in the Files folder under the path just mentioned,
providing one file for each component and for many subcomponents. For
information about interpreting the log files, see How to: Read a SQL Server
Setup Log File(http://msdn.microsoft.com/en -us/library/ms144287.aspX).

1 You use the same log files for troubleshooting a side-by-side upgrade as an in
place upgrade, except that the actual data transfer will not be logged because it
is a manual process that is not under the control of SQL Server 2012 Setup.

1 The steps for troubleshooting a side-by-side upgrade are basically based on the
technique that you use for transferring data. If you use the backup/restore or
detach/attach side-by-side upgrade method, capturing the output of those
processes to text files is possible as long as you use the SQLCMD commandine
tool and redirect the output to a file. If you use the Cop y Database Wizard to
transfer data, the process is interactive, and you have to watch it live for
potential errors.

Decommission and Uninstall After a Side -by-Side or New Hardware
Upgrade

After you perform a side-by-side upgrade on a single server or sepaate server, the old
servers and SQL Server instances will still exist. Before uninstalling or decommissioning
the server, stop and disable the SQL Server services before going live with the new SQL
Server2012 environment. This ensures that no application or connection will

mistakenly connect to the old instance or server.

Warning : If you are not upgrading all databases or components from an instance at
the same time, do not disable and shut down any SQL Server instance still running
active databases for other applications.

After your new instance has passed acceptance tests and the newly upgraded server is
successfully in production, schedule a time to either uninstall the instance or fully
decommission the server. If you are uninstalling in a side-by-side upgrade on one
server, a restart might be required to fully remove the legacy instance of SQL Server
2005, SQL Server 2008, or SQL Server 2008 R2, and that outage must be scheduled.
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When uninstalling a legacy SQL Server instance, be very careful to seledhe correct
components. Upgrading to a separate server is generally the better option, because it is
easier to decommission a whole server than it is to uninstall on an actively used one.

Considerations for Upgrading without a DBA

Some groups are tasked wih deciding whether to upgrade to SQL Server 2012 without
a SQL Server DBA available for support. In other cases, no DBA may be available. In
either case, make sure that you determine at what point you should seek additional
help.

The key issue is the natue and value of the data that is stored in your current SQL
Server instance. If the data is business critical or irreplaceable, address how to back it
up before an upgrade and restore it if a rollback is needed in the upgrade process for
any reason. As som as either of these steps is unclear or uncertain, seek the help of a
professional DBA with SQL Server 2012 skills.

Assuming that your organization can handle a rollback, the following issues must be
dealt with related to testing and acceptance:

1 Do you have a clear sense of what criteria would qualify the upgrade as
successful?

1 Do you have a tester or team of testers who can verify that the applications that
depend on SQL Server work correctly after the upgrade?

1 Can you test the upgrade in a test environment first so that you can be
confident that the upgrade will succeed?

1 Above all, have you run Upgrade Advisor and detected and resolved any
blocking issues it found?

If you are confident that your organization can back up and restore data, successfully
test the results, and rebuild the SQL Server database if it is necessary, next consider
what upgrade strategy would best meet your needs.

By far the easiest upgrade strategy without a DBA available is the inplace upgrade, in
which the new instance of SQL Sever 2012 replaces your legacy SQL Server instance.
With this strategy, SQL Server automatically transfers your data from the old to the new
instance. In most cases, upgrading an instance without a DBA is best performed by
using in-place upgrade. However, you will want to consider all the relevant factors
before you make a final decision.
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The flowchart in Figure 4 describes the different stages in upgrading your instance of

SQL Server 2005/2008/2008 R2 to SQL Server 2012. The chart also describes basic tools

available to help you upgrade to SQL Server 2012.
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Figure 4: SQL Server2012 upgrade flowchart
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Conclusion

The key steps in planning for a successful SQL Server 2012 upgrade are as follows:

1 Research the upgrade requirements.

1 Establish pre upgrade tasks.

1 Establish upgrade implementation tasks.
1 Establish postupgrade tasks.

The result should include the following:

Choice of an appropriate upgrade strategy
Checklists for implementing each upgrade

1
1
1 Tested backup, restore, and rebuild steps

1 Clear acceptance crieria, go/no-go decision processes, and conditional rollback
steps

As with any significant database application upgrade, an upgrade to SQL Server 2012
will benefit from limiting the number of variables during the upgrade process and
applying standard IT production release procedures to the upgrade process.

Additional References

For an up-to-date collection of additional SQL Server 2012 upgrade planning and
deployment references, see the following links:

1 Upgrade to SQL Server 2012
(http://technet.microsoft.com/en -us/library/bb677622.aspx)

1 SQL Server 2012 Overview
(http://www.microsoft.com/sqls erver/en/us/product -info/overview -
capabilities.aspx

1 Books Online for SQL Server 2012

(http://msdn.microsoft.com/en -us/library/ms130214(v=sql.110).aspy
1 SQL Server MSDN Resources

(http://msd n.microsoft.com/en-us/sqlserver)
1 SQL Server TechCenter

(http://technet.microsoft.com/en -us/sqlserver)

For more information about how to upgrade each SQL Server component (e.g. Analysis
Servicesand Integration Servicesi see the remaining chapters in this document.
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Chapter 2. Management Tools

Introduction

This chapter covers the new and improved features of the managemert tools in SQL
Server 2012. It also details management tool issues you need to consider as you
prepare to upgrade your SQL Server 2005/2008/2008 Ranstallations to SQL Server
2012. References to valuable upgrade resources for the management tools are
provided.

Feature Changes in SQL Server 2012 Management Tools

Feature changes in the SQL Server 2012 management tools could affect your upgrade
process. This section will cover feature changes in the following management tools:

SQL Server Management Studio (SBIS)
SQL Server Configuration Manager

Database Engine Tuning Advisor

= =2 =4 =4

SQL Server Profiler

When upgrading from SQL Server 2005/2008/2008 R2o SQL Server 2012, the impact
of the upgrade on these management and development tools will be minimal. Note
that there are many other tools in SQL Server 2012, but describing them here in detall
is beyond the scope of this chapter:

1 For information about changes in the business intelligence tools, see Chapter 15,
OBusiness Toag &l i ingémécese Gui de.

1 Forinformation about the changes in the Reporting Services tools, see Chapter
18, OReporting Ser vipegradsand Midrate Reporiingg gui de
Services(http://msdn.microsoft.co m/en-us/library/ms143747(v=sql.110).aspX in
SQL Server 2012 Books Online.

Changes in SSMS

SSMSis an integrated environment for managing all SQL Server components including
the SQL ServerDatabase Engine,SQL ServerAnalysis ServicesSQL Servelintegration
Services, SQL Server Reporting Services, as well as Transeé8QL (FSQL) database
gueries and components. SSMS uses the Visual StudidDE to give administrators a
single, easyto-use graphical tool for managing the most sophisticated systems and to
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give developers a consistent experience for database and applicationdevelopment. The
Visual Studio 2010 Shell is being used for SSMS within SQL Server 2012.
Object Explorer

There are no changes in SSMS6s Object Explo
2008/2008 R2. If you are upgrading from SQL Server 2005you will find the following
enhancementsin Object Explorer:

1 Customizable columns. In the browser, you can display the information that is
relevant to your needs rather than having to accept what is provided by default.

1 Object property information.  Additional details of the selected object are
displayed in a property window.

1 Object sorting. By simply clicking an object column heading, you can sort
objects into the desired order based on the context of the click.

1 Enhanced manipulation of objects and object groups in a detail window.
You can

o Move backward and forward through related objects
o0 Move upward to parent objects

o0 Synchronize the object selected in the detail window with the objects in
the object window

o Filter to show subsets of objects

0 Select the scope of an object group based on the level of object selected
in Object Explorer

o Search for objects using wildcards

For more information about Object Explorer enhancements if you are upgrading from
SQL Sever 2005, seeManageability Enhancements (Database Engine)
(http://msdn.microsoft.com/en -us/library/cc645579(v=sql.100).asp® in SQL Server 2008
Books Online.

Query Editor

In the Query Editor, you will find the following enhancements:

1 Breakpoint validation . Validation ensures the user does not set a breakpoint in
an invalid location.
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1 T-SQLcode snippets . The snippets are templates that can be used as starting
points when writin g T-SQL statements in the Query Editor.

1 T-SQL breakpoint functionalities . Functionalities include specifying a
breakpoint condition, a breakpoint hit counter, a breakpoint filter, and a
breakpoint action.

1 Page Restore dialog box. This dialog box allows the user to check database
pages for corruption and restore one or more damaged pages from a database
backup and subsequent log backups without restoring the whole database.

For details about these Query Editor enhancements, seeManageability Enhancements
(Database Engine)(http://msdn.microsoft.com/en -us/library/cc645579(v=sql.110).aspx®
in SQL Server 2012 Books Online.

Keyboard Shortcuts

DBAs managing SQL Server environments oftn use keyboard shortcuts to increase
their productivity. The default scheme is the SQL Server 2012 schemavith keyboard
shortcuts based on Visual Studio 2010.

To change the keyboard scheme in SSMS, follow these steps:

1. From the Tools menu in SSMS click Options.
2. Expand the Environment node, and highlight the Keyboard page.

3. Change the keyboard scheme by using the Keyboard Schemedrop-down box.

If you change the keyboard scheme in SSMS, theLog Viewer keyboard shortcuts in SQL
Server 2008 R2 are not availal® in SQL Server 2012. The following Help and SQL Server
Books Online keyboard shortcuts are also not available:

CTRL+F1 (opens Help on "How Do 1)
CTRL+ALT+F1 (opens SQL Server Books Online contents)
CTRL+ALT+F2 (opens SQL Server Books Online index)

CTRL+A.T+F3 (opens Help Search)
CTRL+ALT+F4 (opens Dynamic Help)
CTRL+ALT+F (opens Help Favorites)

= =4 4 A -4 -2

For a list of keyboard shortcut changes, seeSQL Server Management Studio Keyboard
Shortcuts (http://msdn.microsoft.com/en -us/library/ms174205(v=sql.110).aspx in SQL
Server 2012Books Online.
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Customer-Requested Enhancements

The following enhancements were made in SSMS 2012 as a result of customer requests:

1 Improvements to the algorithm used to construct restore plans.

1 Improvements to the point -in-time restore operation. The addition of a visual
timeline allows you to identify a feasible point in time for a database restore
operation.

For the latest information about SSMSfeatures that you will find after an upgrade, see
Manageability Enhancements (Database Engine}http://msdn.microsoft.com/en -
us/library/cc645579(v=sql.110).aspx)in SQL Server 2012 Books Omhe.

Database Engine Tuning Advisor

In SQL Server 2012, the Database Engine Tuning Advisor camse the query plan cache
as a workload. This option allows the tuning of a database by selecting the top 1,000
events from the plan cache to use for analysis.

For details about the Database Engine Tuning Advisor enhancements, see the
Manageability Enhancements (Database Enginejhttp://msdn.microsoft.com/en -
us/library/cc645579(v=sql.110).aspx)in SQL Server 2012 Books Online.

Changes in SQL Server Configuration Manager

You can use SQL Server Configuration Manager to start, stop, pause, and resume SQL
Server services, change the service properties, and configure SQL Server network
protocols. Configuration Manager manages all SQL Server services, including those for
the Database Engine, Analysis Services, Integration Services, Reporting Services, SQL
Server Agent, and SQL Server Browser.

For information about the latest Configuration M anager features, seeSQL Server
Configuration Manager (http://technet.microsoft.com/en -
us/library/ms174212(v=sql.110).aspx)in SQL Server 2012 Books Online.

Changes in SQL Server Profiler

SQL Server Profiler is a rich, graphical user interface to create and manage traces for
monitoring an instance of the Database Engine or Analysis Services. Users can capture
and save data about each event to a file or table and then analyzeand/or replay trace
results later when trying to diagnose a problem.
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For information about the enhancements in Profiler, see SQOL Server Profiler
(http://msdn.microsoft.com/ en-us/library/ms181091(v=SQL.110).aspx)n SQL Server
2012 Books Online. For information about the depreciated features in SQL Profiler, see
the "Depreciated Features" section later in this chapter.

Preparing to Upgrade

To make sure your upgrade process gaes smoothly, consider the following changes in
the way certain management tools work in SQL Server 2012 so that you can make
appropriate modifications after your upgrade and maintain effective administration of
your SQL Server environment.

Deprecated Featu res

Some management tool sd features and some SC
SQL Server 2012, which meanshat they are supported for backward compatibility only
and will be removed from a future release of SQL Server.

Trace Capture and Trace Replay

The Trace Capture and Trace Replay features for Database Engine workloads are being
depreciated in SQL Server 2012. Thé&xtended Events graphical user interface inSSMS
is recommended as a replacement for Trace CaptureDistributed Replay is the
recommended replacement for Trace Replay. These features are not being depreciated
for Analysis Services workloads.

For a complete discussion of deprecated features, seethe following topics in SQL
Server 2012 Books Online

1 Deprecated SQL Server Features i®QL Server 2012
(http://msdn.microsoft.com/en -us/library/cc707789(v=sgl.110).aspx)

1 Deprecated Management Tools Features in SQL Server 2012
(http://msdn.microsoft.com/en -us/library/cc879341(v=sql.110).asp®

Discontinued Functionality

~

Some management toolsdé features have been d
following highlights some of the discontinued features. For a complete list, see

Discontinued Management Tools Features in SQL Server 2012

(http://msdn.microsoft.com/en -us/library/cc879339(v=sql.110).aspx)in SQL Server2012

Books Online.
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Active Directory Helper Service

The Active Directory Helper Service and its relevant components have been removed.
For more information, see Discontinued SQL Server Features in SOL Server 2012
(http://msdn.microsoft.com/en -us/library/cc707782(v=sql.110).aspy® in SQL Server 2012
Books Online.

SQL Server Compact Edition

Support for SQL Server Compact Edition has been removed from Object Explorer,
Solution Explorer, and Template Explorer. Its code editor has also been removed from
SSMS.

System Stored Procedures

The system stored procedures $_addtask, sp_deletetask, and sp_updatetask have been
removed.

ActiveX Subsystem

The ActiveX subsystem for SQL Server Agentas been removed.

Breaking Changes

Breaking changes are those that might block an upgrade. The SQL Server 2012
Upgrade Advisor, which wil!/ be discussed
major breaking changes by looking through the environment t o be upgraded and
checking to make sure that the relevant elements are present. For information about
these types of changes, seeBreaking Changes to SQL Server Features iSQL Server

2012 (http://msdn.microsoft.com/en -us/library/cc707784(v=sql.110).aspx in SQL Server
2012 Books Online.

Behavior Changes

Behavior changes are norrbreaking changes that might not cause your upgrade to fail
but might affect your applications after the upgrade. Two behavior changes have been
found for SQL Server 2012

1. Thefailure detection process in SQL Server failover clustes no longer uses the
"SELECT @ @SERVERNAME" quéliie failure detection process does, however,
improve logging, monitor majo r SQL Server componentsand provide
capabilities to set conditions for SQL Server failover or restart.
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2. Upgrading from SQL Server DeveloperEdition or SQL Server EvaluatiorEdition
to SQL Server Standardedition is not supported for multi -subnet failover cluster
installations. For more information, see SQL Server Multi Subnet Clustering
(http://msdn.microsoft.com/en -us/library/ff878716(v=sql.110).aspx)in SQL
Server 2012 Bools Online.

For full details regarding upgrading SQL Server 2005/2008/2008 R2 clustered instances
to SQL Server 2012, see Chapter 4, "High Availability,” in this guide. For more
information about behavior changes, see Behavior Changes to SQL Server Features in
SQL Server 2014http://msdn.microsoft.com/en -us/library/cc707785(v=sql.110).aspx in
SQL Server 2012 Books Online.

Upgrade Tools

Microsoft has released a Feature Pack foiISQL Server 2012 that includes, among other
useful extras, SQL Server 2012 Upgrade Advisor. You can either download th&licrosoft
SQL Server 2012 Feature Pack

(http://lwww.microsoft.c om/download/en/details.aspx?id=29065 ) or install it from the
SQL Server 2012 installation DVD.

Upgrade Advisor checks more than 100 rules for possible upgrade issues, separated
into the following categories:

SQL Server
Analysis Services

Reporting Services

= =2 =/ =4

Integration Services

After the checks are completed, a reporting interface lists the issues found and advises
you on how to resolve them. For more information about Upgrade Advisor, see Chapter
1, "Upgrade Planning and Deployment," in this guide and Use Upgrade Advisor to
Prepare for Upgrades (http://msdn.microsoft.com/en -
us/library/ms144256(v=sql.110).aspx in SQL Server 2012 Books Online.

64-Bit Considerations

The client tools are developed for the 32-bit machine environment. When running on a
64-bit machine, the software functions within Windows On Windows 64 (WOW64), an
emulation environment that hosts 32 -bit software within the 64 -bit machine. Therefore,
there should be no tool issues regarding upgrading to the 64 -bit environment. For
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more information, see Hardware and Software Requirements for Installing SOL Server
2012 (http://ltechnet.micro soft.com/en-us/library/ms143506(v=sql.110).asp® in SQL
Server 2012 Books Online.

Known Issues and Workarounds

When you perform a side-by-side upgrade, you can import some settings from legacy
management tools. As issues arise, Microsoft will document themand supply fixes or
workarounds. The best place to find such information is in Microsoft Knowledge Base
articles. For updated information regarding Knowledge Base articles, blogs, and other
resources related to SQL Server management tools, see the "Additonal References"
section at the end of this chapter.

SQL Server Agent

SQL Server Agent iscentral to multiple SQL Server components, including maintenance
plans. You need to review and understand the issues you might face when upgrading
SQL Server Agent.

Proxy Accounts

Job steps in non-T-SQL jobs owned by sysadmin execute under the context of the SQL
Server Agent service account. Job steps in norT-SQL jobs owned by a non-sysadmin
run under the context of a proxy account if it is enabled.

A proxy account defines the security context for a job step and gives SQL Server Agent
access to security credentials for a Windows user. SQL Server Agent impersonates the
credentials defined in the proxy account before it executes a job step. This lets SQL
Server Agent execute the job step by using the security context of the proxy account.

You canuse SSMS tomodify the proxy account by following these steps:

1. In Object Explorer, expand a servey expand SQL Server Agentand then expand
Proxies

2. Expand the subsystem node for the proxy, right -click the proxy you want to
modify, and click Properties.

Alternatively, you can use thesp_grant_proxy_to_subsystensystem stored procedure
to grant access to disk subsystems to a proxy account as this example shows:
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USE msdb
GO

EXEC dbo.sp_grant_proxy_to_subsystem
@proxy_name = 'UpgradedProxyAccount’,
@subsystem_name = N'SSIS'

GO

For more information about the SQL Server Agent proxy account, seeHow to: Create a
Proxy (SQL Server Management Studip (http://msdn.microsoft.com/en -
us/library/ms190698(v=sql.105).aspx

Upgrading Target Servers

DBAs upgrading multi-server environments need to upgrade all target servers (TSX)
before upgrading master servers (MSX).You can use SSMS to reenlist target servers by
following these steps:

1. In Object Explorer, connect to an instance of the Database Engine and expand
that instance.

2. Right-click SQL Server Agent, point to Multi Server Administration, and then click
Make this a Target. The Target Server Wizard guides you through the process of
making a target server.

Keep in mind that two features introduced in SQL Server 2008 R2 make working in a
distributed environment more cost -effective than using master and target servers.
Those features are:

1 A new method of managing servers called Policy-Based Management

1 Multi-server queries that use configuration servers and server groups

For information about these features, seethe following SQL Server 2012 Books Online
topics:

9 Administer Servers by Using PolicyBased Management
(http://msdn.microsoft.com/en -us/library/bb510667(v=sgl.110).aspx)

M Administer Multiple Servers Using Central Management Servers
(http://msdn.microsoft.com/en -us/library/bb895144(v=sql.110).aspX)

In-Place and Side-By-Side Upgrade

When upgrading SQL Server 2005/2008/2008 R2 to SQL Server 2012&ves the legacy
management tools on the server, the end result is the same for SSMS no matter
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whether you choose an in-place upgrade or a side-by-side upgrade of the SQL Server
database engine. SQL Server Configuration Manager and SQL Server Profiler witle
replaced when you use an in-place upgrade.

Upgrading from SQL Server 2005

When you are upgrading in-place from SQL Server 2005 to SQL Server 2012, Setup will
require that you upgrade all components (e.g., Database Engine, Analysis Services,
Integration Services).

Tools Replacement

SQL Server 2012 Setup wilhot replace the SQL Server 2005 tools with SQL Server 2012
tools:

1 The SQL Server 2005 tools on the upgraded instance must be removed
separately by using Add/Remove Programs. This applies whether thee are one
or many instances of SQL Server 2005 on the server.

1 SQL Server 2012 Setup will detect the registered servers and other settings of
the SQL Server 2005 tools and attempt to preserve them when upgrading to
SQL Server 2012.

1 Exporting and importing S SMS registered servers between SQL Server 2005 and
SQL Server 2012 is not supported because the underlying .regsrvr files do not
have the same structure.

Tools Connectivity

SQL Server 2005 tools cannot be used to manage SQL Server 2012 instances. After an
in-place upgrade, you can use only SQL Server 2012 tools and utilities to manage SQL
Server 2012 instances. However, the SQL Server 2012 tools can manage SQL Server
2005 instances. To manage SQL Server remotely, install the SQL Server 2012 tools on a
workstation to ensure that you can manage SQL Server 2012 after it is installed.

SQL Server 2005 Profiler allows you to run a trace on the SQL Server 2012 instance.
However, when running a new trace, there is no template so you have to manually
select your events before running the trace. SQL Server 2012 Profiler can also be used
to open SQL Server 2005 trace files.
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Upgrading from SQL Server 2008/2008 R2

When you are upgrading in-place from SQL Server 2008/2008 R2 to SQL Server 2012,
Setup will require that you upgrade all components (e.g., Integration Services).

Tools Replacement

SQL Server 2012 Setup wilhot replace the SQL Server 2008/2008 R2 tools with SQL
Server 2012 tools:

1 The SQL Server 2008/2008 R2 tools on the upgraded instance must be removed
separately by using Add/Remove Programs. This applies whether there are one
or many instances of SQL Server 2008/2008 R2 on the server.

1 SQL Server 2012 Setup will detect the registered servers and other settings of
the SQL Server 2008/2008 R2 tools and attempt topreserve them when
upgrading to SQL Server 2012.

Tools Connectivity

After an in-place upgrade, you can use SQL Server 2008/2008 R2 SSMS to connect and
manage SQL Server 2012 instances. However, you cannot use SQL Server 2008/2008 R2
Configuration Manager to manage any of the SQL Server 2012 services.

SQL Server 2008/2008 R2 Profiler allows you to run a trace on the SQL Server 2012
instance. However, when running a new trace, there is no template so you have to
manually select your events before running the trace. SQL Server 2012 Profiler can also
be used to open SQL Server 2008/2008 R2 trace files.

Project Files

SSMS 2012 can open and work with project files created in previous versions of SSMS
When the project is opened with SSMS 2012, it must be upgradedwith a Visual Studio
conversion process. This upgrade process is a function of the Visual Studio Shell upon
which the SSMS 2012 is built. After the project is upgraded, it cannot be opened by any
of the previous versions of SSMS. For more information, seeProjects (SQL Server
Management Studio) (http://msdn.microsoft.com/en -
us/library/hh231442(v=sql.110).aspx in SQL Server 2012 Books Online.

Post-Upgrade Tasks

After the upgrad e, you might need to perform some tasks to have your new
management tools behave the same as before the upgrade.
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Database Maintenance Plans

Maintenance plans create a workflow of the tasks that are required to ensure that your
databases are optimized, bacled up, and free of inconsistencies. These plans can be
created either manually or by using the Maintenance Plan Wizard. The wizard lets you
create plans for almost any SQL Servertrelated maintenance task while taking
advantage of the Integration Services designer to extend the functionality of the
maintenance plans. To gain the advantages of the new maintenance plan functionality ,
you need to transfer your maintenance plans to SQL Server 2012. This transfer can be
done automatically or manually.

For details about the Maintenance Plan Wizard, seeUse the Maintenance Plan Wizard
(http://msdn.microsoft.com/en -us/library/ms191002.aspX) in SQL Server 2012 Books
Online.

Database Diagrams

During an in-place upgrade to SQL Server 2012, database diagrams created in earlier
releases of SQL Server will automatically be upgraded. The following steps describe
how to set up database diagramming on SQL Server 2012 to complete the upgrade.
DBAs wanting to set up database diagramming on a SQL Server 2012 database must be
a member of the sysadmin fixed server role or the db_owner role for each database

they want to configure:

From Object Explorer in SSMS expand the database you want to configure.
Expand the Database Diagram node under the database connection.

Select Yes when prompted to create the support objects.

»p W dpPE

When you open the database diagrams, SQL Server 2012automatically
upgrades them.

For details about upgrading database diagrams, seeUpgrade Database Diagrams from
Previous Editions (Visual Database Tools{http://msdn.microsoft.com/en -
us/library/ms190628(v=sql.110).aspx® in SQL Server 2012 Books Online.

After an in-place upgrade, SQL Server 2012 will preserve your settings in SSMS.
However, in a side- by-side upgrade, you will need to customize the tools to have the
same functionality as before. This includes:

1 Reregistering your servers after the upgrade.
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1 Customizing the layout of SSMIS 2012.
1 Re-creating linked servers on the new instance.

1 Enabling or disabling services and features. For safety, only selected services and
features are enabled by default after an upgrade.

1 Updating statistics on all databases. To help optimize query performance, it is
recommended that you update statistics on all databases after the upgrade.

Conclusion

SQL Server 2012 provides many valuable new features and enhanced functionality in
the management tools area. You can minimize the risks involved with an upgrade to
SQL Server 2012 and gain confidence by following these practices, understanding the
changes made to the management tools, and preparing for an effective upgrade.

Additional References

For an up-to-date collection of additionalreferences f or wupgradi ng SQL
management tools, see the following links:

T SOL Server 2012 Web Site
(http://www.microsoft.com/sqlserver/en/us/default.aspx)

9 Books Online for SQL Server 2012
(http://msdn.microsoft.com/en -us/library/ms130214(v=SQL.110).aspx)

T SOL Server MSDN Resources
(http://msdn.microsoft.com/en -us/sglserver)

1 SQL Server TechCenter
(http://technet.microsoft.com/en -us/sqlserver)
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Chapter 3. Relational Databases

Introduction

Customers currently using SQL Serve2005/2008/2008 R2 have several options for
upgrading their relational databases to SQL Server 2012. The best approach depends
on how the legacy SQL Server instances and databases are deployed, the level of
database availability required during the upgrad e, and how much upgrade testing you
have to do.

Relational Database Configurations

SQL Server 2005/2008/2008 R2 can be deployed in a variety of configurations. For
example, a SQL Server might have a single default instance or multiple named
instances. In hgh availability (HA) environments, a given configuration might
participate in a cluster, a log shipping scenario, or perhaps a database mirroring
relationship. Other configuration options could include replication or full -text indexing.

This chapter disaisses upgrading relational databases in many of these configurations.
However, there are special considerations when you upgrade relational databases that
are part of a cluster, log shipped, mirrored, replicated, or enabled for full -text indexes.
For specific information about how to upgrade these configurations, see the following
resources:

1 Upgrade Database Engine(http://msdn.microsoft.com/en -
us/library/bb933942(v=sql.110).aspx) provides a valuable overview of the
upgrade process and covers many high-level details to consider before you start

the upgrade process.

91 For upgrading HA features such as clustering, log shipping, mirroring, and
replication, see Chapter 4, "High Availaility." You can find additional specific
information about each of these technologies in the following resources:

o For cluster upgrade information, see Upgrade a SQL Server Féver
Cluster Instance (Setup)(http://msdn.microsoft.com/en -
us/library/ms191295(v=sql.110).aspx.

o For log shipping upgrade information, see About Log Shipping (SQL
Server)(http://msdn.microsoft.com/en -
us/library/ms187103(v=sql.110).aspX.
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o For mirroring upgrade information, see Minimize Downtime for Mirrored
Databases When Upgrading Server Instaces
(http://msdn.microsoft.com/en -us/library/bb677181(v=sql.110).aspX).

o For replication upgrade information, see Upgrade Replicated Databases
(http://msdn.microsoft.com/en -us/library/ms143699(v=sql.110).aspX.

1 For full-text upgrade information from SQL Server 2008/2008 R2see Chapter 6,
"Full-Text Search” For information about upgrading from SQL Server 2005, see
Upgrade Full-Text Search from SQL Server 200thttp://msdn.microsoft.com/en -
us/library/ms142490(v=sql.110).aspx)in SQL Server 2012 Books Online.

1 For SQL Server Express upgrades, see Chapter 8, "SQL Server Express."

Upgrade Consideration s

Before upgrading from SQL Server 2005/2008/2008 R2 to SQL Server 2012, you need to
address the following considerations.

1 Make sure that you have a valid backup of all the databases participating in the
upgrade process. For backup details, see Chapter 1;Upgrade Planning and
Deployment.”

1 Only instances of SQL Server 2005 Service Pack 4 (SP4) or later versions,
instances of SQL Server 2008 SP2, and SQL Server 2008 R2 SP1 can be upgraded
to SQL Server 2012. For comprehensive information about which versionsand
editions can be upgraded, see Supported Version and Edition Upgrades
(http://msdn.microsoft.com/en -us/library/ms143393(v=sql.110).aspX.

1 To minimize potential problems wh en a database is upgraded to SQL Server
2012, the database keeps its existing compatibility level (except for system
databases, which have a 110 compatibility level). If you upgrade a database from
SQL Server 2005, it will have an initial compatibility level of 90. If you upgrade
from SQL Server 2008 or 2008 R2, the database will have an initial compatibility
level of 100. Before you change the compatibility level of an upgraded database
to 110, you must assess how the change might affect your applications. For
specific compatibility -level guidance, seeALTER DATABASE Compatibility Level
(Transact SQL)(http://msdn.microsoft.com/en -
us/library/bb510680(v=sql.110).aspx).

1 On a sener that contains multiple legacy instances of the SQL Server Database
Engine, you must upgrade each instance individually. Upgrading one instance
has no effect on other instances on the same server. From the SQL Server 2012
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point of view, you can upgrade multiple instances in any order and at any time.

1 You cannot perform a direct, in-place upgrade from a 32-bit edition of SQL
Server 2005/2008/2008 R2 to any 64bit edition of SQL Server 2012. However,
databases from a legacy 32bit edition can be restored on or attached to a 64-
bit edition of SQL Server 2012, and they will be automatically upgraded. For
more information about this process, see Chapter 1, "Upgrade Planning and
Deployment.”

Note: Be aware of significant tool upgrade issues in upgrading to SQL rver 2012.
For comprehensive information about how to upgrade SQL Server tools, see
Chapter 2, "Management and Development Tools."

SQL Server 2012 has multiple hardware and software requirements that you must
consider when you perform an in-place upgrade because you might have to update
your operating system service pack or install or upgrade other operating system
components. For a complete list of requirements, see Hardware and Software
Requirements for Installing SOL Serve 2012 (http://msdn.microsoft.com/en -
us/library/ms143506(v=sql.110).aspx.

Full-Text Search

SQL Server 2008 added numerous improvements to fulttext search, including the
following:

Stop lists
Thesaurus imgovements
New troubleshooting tools

New word breaker family

= =2 =4 =4 -

Performance improvements in indexing and in querying and query parallelism
SQL Server 2012 adds:

1 Significantly greater scalability
1 Improvements to CONTAINS and NEAR
1 Significant performance improvements on larger data sets

For Information on how to upgrade full -text search to SQL Server 2012, see Chapter 6,
"Full-Text Search."
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What Can Be Upgraded?
There are a series of paths for upgrading legacy SQL Server 2005/2008/2008 R2

relational databases to SQL Server 2012.
Versions

As mentioned previously, you can upgrade the following versions to SQL Server 2012:

1 SQL Server 2005 SP4r later

1 SQL Server 2008 SP2 or later

1 SQL Server 2008 R2 SP1 or later
You can also upgrade SQL Server 2012 RCO to SQL Serv2d12. For more information
about versions that you can upgrade, see the "Upgrade Considerations” section later in
this chapter.
Components

You can upgrade the Database Engine component, including SQL Server Agent, to SQL
Server 2012. You can also upgrade he management tools, full-text search, Analysis
Services, and Reporting Services components. For more information about each of
these topics, see the following chapters in this guide:

1 Chapter 2, "Management and Tools"

1 Chapter 6, "Full Text Search”

1 Chapter 16, "Analysis Services"

1 Chapter 18, "Reporting Services"
Editions

There are multiple in-place upgrade paths available to you, depending on the edition

of SQL Server that you are upgrading from. Generally, you can upgrade to an edition
equal to or later than your current edition. For example, you can upgrade from SQL
Server 2005 Standard to SQL Server 2012 Standard, Enterprise, or Business Intelligence
Edition.

When you upgrade editions in-place, you must maintain the same processor
architecture type. Thereis no support for upgrading from a 32 -bit edition to a 64 -bit
edition or from X64 to IA -64 or vice versa. If you have to upgrade to a different
processor architecture, you must perform a side-by-side upgrade. For a complete
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upgrade path list, see Supported Version and Edition Upgrades
(http://msdn.microsoft.com/en -us/library/ms143393(v=sql.110).aspy.

Note also that SQL Server 2012 is not supported on Windows 2003 and earlier
operating systems. For a complete list of supported operating systems, seeHardware
and Software Requirements for Installing SQL Serve2012
(http://msdn.microsoft.com/en -us/library/ms143506(v=sql.110).asp}.

Cross-Language Support

There is broad support for localization within SQL Server 2012. The US English version
of SQL Server 2012 is supported on all localized versions of supported operating
systems. If you are running a lccalized version of SQL Server 2005/2008/2008 R2, you
can perform an in-place upgrade to SQL Server 2012 as long as the target instance and
operating system are of the same language as your original SQL Server instance. You
can run a localized instance of QL Server 2012 on Englishlanguage versions of
supported operating systems by using the Multilingual User Interface Pack (MUI) and
verifying that the following operating system settings match the language of SQL

Server to be installed:

1 The operating system user interface setting
1 The operating system user locale setting

1 The system locale setting

For more information about cross-language support, see Supported Version and
Edition Upgrades (http://msdn.microsoft.com/en -us/library/ms143393(v=sql.110).aspX.

What Cannot Be Upgraded?

Certain paths for upgrading legacy SQL Server 2005/2008/2008 R2 relational databases
to SQL Server 2012 are not allowed.

Versions

Although SQL Server 20@ and earlier versions are not directly upgradeable to SQL
Server 2012, there are options available to upgrade these databases indirectly. For an
in-place upgrade, you can upgrade the SQL Server 2000 instance to SQL Server
2005/2008/2008 R2, and then to SQ Server 2012.

Instances of SQL Server 2005 with service pack levels less than SP4 cannot be upgraded
in-place. However, individual SQL Server 2005 databases can be upgraded by using the
side-by-side upgrade model, even if SQL Server 2005 is at the RTM leal.
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Components

Some components have either been deprecated or removed in SQL Server 2012. For
example, Notification Services was removed from SQL Server 2008 R2 and therefore is
not available in SQL Server 2012. In addition, Data Transformation Services (I5) was
replaced by SQL Server Integration Services (SSIS). For more information about DTS
and SSIS, see Chapter 17, "Integration Services."

Evaluation Editions

Although Microsoft has made a great effort to support as many in -place upgrade paths
as possiblke, you cannot upgrade SQL Server 2005/2008/2008 R2 Evaluation Editions to
SQL Server 2012. For more information, se€&upported Version and Edition Upgrades
(http://msdn.micros oft.com/en -us/library/ms143393(v=sql.110).aspy.

Platforms

When you perform an in-place upgrade, you must upgrade to the same processor
architecture. For example, you cannot upgrade from a 32-bit edition of SQL Server
2005 to a 64-bit edition by using the in-place upgrade method. However, you can
upgrade to a different processor architecture by using the side-by-side upgrade
method.

Cross-Language Support

Upgrading across localized versions of SQL Server is not supported. For more
information, see Supported Version and Edition Upgradesin SQL Server 2012 Books
Online (http://msdn.microsoft.com/en -us/library/ms143393(v=sql.110).aspx.

Additional Limitations on Upgrades

Be aware hat when you perform an in-place upgrade, you cannot add features or
make configuration changes. If you need to do either, you must do so after the
upgrade. In addition, when you perform an in -place upgrade, you must upgrade the
whole instance. You cannotupgrade one database in an instance and leave the rest of
the instance at the previous level. To upgrade a single database, for example, you
would have to perform a side-by-side upgrade. This would let you copy or restore a
database from your old instance to your new instance while leaving the old instance in
place.
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In-Place Upgrade vs. Side -by-Side Upgrade

When you upgrade a SQL Server 2005/2008/2008 R2 instance to SQL Server 2012, you
have two main options: You can perform an in-place upgrade or a side-by-side

upgrade. For information related to planning and deploying an in -place or side-by-side
upgrade, see Chapter 1, "Upgrade Planning and Deployment.”

In-Place Upgrade

An in-place upgrade is the fastest and easiest upgrade method because it upgrades all
system and user databases and settings for you. In addition, you do not have to update
client applications to connect them to a new instance of the relational Database Engine.
However, an in-place upgrade is an allor-nothing approach. In the unlikely event that
an in-place upgrade of the relational Database Engine fails, you cannot quickly roll back
to SQL Server 2005/2008/2008 R2.

If the upgrade fails, you have to take the following steps:

1. From the installation media, run the repair option in an attempt to fix the
instance. If this does not work, go to Step 2.

2. Uninstall the corrupted SQL Server 2012 instance that was created during the
failed upgrade attempt.

3. Restart the server.
4. Reinstall the earlier version of SQL Server (SQL Server 2005/2008/2008 R2).

5. Reinstall any required SQL Server service packs to your legacy SQL Server
instance.

6. Restore the system and user databases from database backups.
7. Review issues that prevented a successful upgrade in the previous attempt,

resolve them, and restart the upgrade process.

Be aware that downtime will be required if you must roll back an in -place upgrade.

Side-by-Side Upgrade

With a side-by-side upgrade, the SQL Server 2012 relational Database Engine is
installed as a second instance and the original SQL Server 2002008/2008 R2 relational
Database Engine remains in place. Then you move or copy one or more legacy user
databases to the SQL Server 2012 instance (each moved database is automatically
upgraded).
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During the side-by-side upgrade process, users can continueto access the legacy SQL
Server relational Database Engine and its databases (which are unaffected by the
upgrade process) while the new SQL Server 2012 instance is being built. When you are
ready to switch to the new instance, users must stop activity on the older instance while
you transfer databases to the new SQL Server 2012 instance, or you may lose data.
After the side-by-side upgrade is complete, the SQL Server 2012 relational Database
Engine and the legacy SQL Server relational Database Engine cexist. After you verify
the SQL Server 2012 relational Database Engine, you can let applications access the
new server. After the SQL Server 2012 relational Database Engine is in production, you
can uninstall SQL Server 2005/2008/2008 R2 from the old serveror else just
decommission the server (e.g., take it off the network and rebuild the operating
system).

A side-by-side upgrade can require much more effort than an in-place upgrade. In an
in-place upgrade, SQL Server 2012 Setup makes sure that the new SQ&erver 2012
instance has the same name as the old instance and automatically preserves server
configuration and server objects, such as logins, SQL Server Agent jobs, and so on. In a
side-by-side upgrade, you must perform all those tasks yourself, either manually or
through scripting techniques.

With a side-by-side upgrade, you either install the SQL Server 2012 relational Database
Engine as a new named instance on the same server or on a new server as either the
default instance or a named instance.

Warnin g: A relational database that was upgraded to SQL Server 2012 cannot be
restored or attached to an earlier version of SQL Server. You could extract the data
out of the SQL Server 2012 instance and import it to the legacy instance. Whatever
the case, if anin-place upgrade fails (perhaps because of a persistent issue such as
disk corruption), you must have a verified backup of your original databases to
retrieve data from.

A side-by-side upgrade lets you continue to use the existing relational database
environment until you are ready to switch to the new one. This approach can help
maximize your ability to quickly roll back to the prior instance should any difficulties
arise. A sideby-side upgrade might also result in simpler testing scenarios because
both versions are available at the same time.

However, a side by-side upgrade is not as fast or simple as an inplace upgrade
because of the additional effort required to transfer all server objects and redirect

clients to the new instance. The sideby-side upgrade method does not upgrade any
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system databases. Although you can use the Copy Database Wizard to help move some
system objects, most database objects in the system database& such as server logins,
jobs, alerts, maintenance plans, userdefined error messages, and DTS packageS must
generally be moved separately or recreated manually. For further information, seeUse
the Copy Database Wizard(http://msdn.microsoft.com/en -
us/library/ms188664(v=sql.110).asp}.

Important: If you update any data in the legacy instance of SQL Server
2005/2008/2008 R2 while you are testing an upgraded database in an instance of
SQL Server 2012, the databases will not remain synchronized. Data changehat are
made to the existing database will not be made to the upgraded database. To bring
the instance of SQL Server 2012 forward in time, you must bring the new data from
the legacy SQL Server instance forward by using some kind of data transfer, such as
data file detach and attach, transaction log backup and restore, or transactional
replication. Some of these topics are covered later in this chapter.

Note: When you install a new instance of the SQL Server 2012 relational Database
Engine and then move one or more user databases to this instance, be aware that
the following SQL Server 2005/2008/2008 R2 relational database features are
disabled by default in new installations:

Ad hoc distributed queries
SQL Mail

= =2 =

Named pipes

1 xp_cmdshell

To enable some or all of these features, configure the server properties in SQL Server
Management Studio (SSMS) or use the sp_configure stored procedure.

Important: After upgrading to SQL Server 2012, always run sp_updatestats in the
upgraded databases, to ensure optimal use ofimproved statistics features in SQL
Server 2012.
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If you opt to use the side -by-side method of upgrading to the SQL Server 2012
relational Database Engine, you have several methods to choose from, including the
following:

1 Backup/restore

1 Detach/attach

1 Manual schema rebuild and data export/import

1 Log shipping

1 Copy Database Wizard
Letds take a |l ook at each of these methods.
Backup/Restore

You can upgrade a SQL Server 2005/2008/2008 R2 relational database by performing a
database backup of that database and then restoring it to a SQL Server 2012 instance.
You can create a database backup by using SSMS or by executing a Transa@QL (F
SQL) or PowerShell script. You can then restore this database backup on the SQL Server
2012 instance by using SSMS or a ISQL <ript. The database metadata will

automatically be upgraded as it is restored. You may then change the compatibility

level to 110, the level for SQL Server 2012.

This side-by-side upgrade method lets you leave the legacy SQL Server relational
database online and available to users until you are ready to switch to the upgraded
database in the new instance of SQL Server. Before switching over, make sure that you
perform post-upgrade compatibility and functionality testing (described later in this
chapter) and any necessary application modifications such as connection string
changes, modifications required by the Database Engine upgrade, and FSQL changes.

The advantage of using the backup/restore method is that database backups are
usually smaller than the original database files because the database backup process
captures only actual data, not reserved but unused database space. In addition, only
the tail of the transaction log is backed up instead of the whole log file. This decrease
in file size usually makes any file transfer over the network faster than trying to transfer
the original data and log files. You can also use third-party utilities to compress the
backup before transferring it over the network.

One drawback to the backup/restore method is that i f the backup is made to the local
disk instead of offline to other storage, the destination SQL Server will need additional
disk space to accommodate the backup file in addition to the original database files.
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To minimize downtime, you might consider putti ng the database into Full recovery

mode before you make the second backup and restore. You can then restore the
database on your SQL Server 2012 instance, specifying the NORECOVERY option.
Because you are in the Full recovery mode, users can continue to cange the original
database while all the backing up and restoring is occurring. When you are ready for

the final cutover, stop all activity on the legacy databases, back up the transaction logs

on the legacy SQL Server 2005/2008/2008 R2 instance, and reste the transaction logs

on the SQL Server 2012 instance with RECOVERY. After testing and acceptance, you can
allow updating to the new instance.

Detach/Attach

You can upgrade a SQL Server 2005/2008/2008 R2 database by detaching the database
from its current instance, moving or copying the underlying data and log files, and then
reattaching those data and log files to a SQL Server 2012 relational database instance.
The database will automatically be upgraded as it is attached. If you copy the data and
log files, you can reattach the original data and log files to the existing instance of SQL
Server with only minimal disruption to the availability of the databases to be moved.
The detach/attach upgrade method has the safety advantage in that the current
databases remain available until you are ready to switch over after you perform post-
upgrade compatibility and functionality testing and any necessary application
modifications (e.g., connection string changes, modifications required by the Database
Engine upgrade, T-SQL changes).

Note: In many SQL Server databases, a significant amount of unused space may be
reserved in the data and transaction log files. This is by design to minimize how
often a data file must expand as data is added. However, if you plan to detach a
SQL Server database of any version and copy or move it to another location to be
reattached, you will be moving this empty space together with your data. This
increases the time that is required to complete the upgrade process.

Important: During a side-by-side upgrade, if you allow data updates to the SQL
Server 2005/2008/2008 R2 instance while you are testing an upgraded database in a
SQL Server 2012 instance, the databases will not remain synchronized. Data changes
that you make to the existing dat abase will not be made to the upgraded database.
(This is true not only for the detach/attach method but also any of the other

met hods di scussed in the 0%urtestpbriprmSi d e
another detach/attach upgrade of the database when you are ready to switch to

SQL Server 2012. As with all upgrade methods, make sure that you have reliable
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backup copies of the databases that you are upgrading. In the unlikely event that
the data files become corrupted during this process, you will be able to restore
them from these backups.

When you move a very large database (VLDB) from one instance to another on the
same server, the detach/attach method can have the advantage of requiring less disk
space than some other upgrade methods if you reuse underlying data and log files
instead of copying them. On systems that use a SAN disk configuration, you can detach
the SAN volume from the older instance of SQL Server and then present it to the
instance of SQL Server 2012. These options will save disk space armiight save
database administrators (DBAs) from having to move the database files over the
network. But they will also eliminate the ability to roll back if the relational database
upgrade should fail for any reason.

With a SAN disk configuration, you can also clone the disk volume while the original
SQL Server relational database is online and then recreate that clone on another disk
array, which you can then attach to the SQL Server 2012 relational database instance
for upgrade. DBAs with a SAN disk confguration should meet with their disk engineers
to discuss possible methods for moving the database files without having to perform a
copy over the network and without attaching the original files if possible.

Caution: For rollback purposes, you should creae a copy of the relational database
file (or perform a backup) before attaching it to a new relational database instance.

After you have attached a relational database file to SQL Server 2012, you cannot

reattach it to an earlier version of the SQL Serverrelational Database Engine.

Manual Schema Rebuild and Data Export/Import

Another way you can perform a side-by-side upgrade of a SQL Server 2005/2008/2008
R2 database is by using SSMS to generate a database creation script for the database
and executing the script in the desired SQL Server 2012 instance. You can then

manually copy the data from the original relational database to the new relational
database by using T-SQL scripts, DTS packages, SSIS packages, BCP commands, or any
number of other methods th at are available to SQL Server DBAs for copying data from
one database to another.

Most DBAs do not choose this method for upgrading their relational databases
because it is primarily a manual process and provides few advantages over the sideby-
side upgrade methods previously discussed. However, it does leave the current
relational database online and lets you schedule the upgrade at a convenient time,
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such as overnight or over a weekend. This upgrade method also enables you to modify
database schema, clea up database data, or filter data being moved to the upgraded
databases during the upgrade process.

Log Shipping

You can use log shipping to make a side-by-side relational database upgrade easier
with minimal downtime. You can log ship from a legacy database on one instance to a
target database on SQL Server 2012 and then fail over the log shipping as the final
upgrade step. For more information about this alternative, see the "Methods for New
Hardware and Side by-Side Upgrades"” section in Chapter 4, "Hich Availability."

Copy Database Wizard

You can upgrade a SQL Server 2005/2008/2008 R2 database by using the Copy
Database Wizard. This wizard supports two upgrade approaches: detach/attach and
SQL Server Management Objects (SMO).

1 Detach/attach. This approad is identical to the detach/attach upgrade method
previously discussed. It lets you move or copy the underlying relational database
files after they are detached, automatically reattaching the detached files after a
copy (and optionally after a failed mov e).

1 SMO. This approach is similar in concept to the manual schema rebuild and data
export/import upgrade method we looked at earlier. It uses SMO to read the
definition of each database object in the relational database being upgraded,
without taking it of fline, and then recreates each object in the destination
database. It then creates and executes an SSIS package to transfer the data from
the source table to the newly created destination table, recreating indexes and
metadata.

Each approach within the Copy Database Wizard method lets you automate and
schedule the upgrade process at a convenient time. Each approach also lets you select
one or more of the following additional object types to upgrade:

1 Logins

1 User stored procedures in the master database
1 SQL ®rver Agent jobs
1

User-defined error messages
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With the Copy Database Wizard method, you cannot copy extended stored procedures,
alerts, DTS packages, or linked server configurations. You must move these manually.

Evaluating Potential Upgrade Issues

Regardess of whether you choose an in-place upgrade or a side-by-side upgrade of a
relational database, there are a range of potential issues that you might face during the
upgrade. You can obtain a report that identifies many of these potential issues before
you start an upgrade by running the Microsoft SQL Server 2012 Upgrade Advisor,
which you can download at Microsoft SQL Server 2012 Feature Pack
(http://www.microsoft.com/en -us/download/details.aspx?id=29065). You should run
Upgrade Advisor to analyze all the SQL Server 2005/2008/2008 R2 databases that you
want to upgrade. For information about how to install and run this tool, see Chapter 1,
"Upgrade Planning and Deployment.” However, there is a category of issues that
Upgrade Advisor cannot detect or whose detection would result in too many false -
positive results.

You should look at the most important SQL Server 2012 upgrade issue$i including
deprecated and discontinued functionalit y, changes that might prevent an upgrade,
and changes in feature behavior that might require modifications i whether detected
by Upgrade Advisor or not. For a complete list of backward-compatibility issues, see
Backward Compatibility (http://msdn.microsoft.com/en -
us/library/cc280407(v=sql.110).asp®. For a complete list of the Database Engine
upgrade issues that Upgrade Advisor detects, see the "Database Engine Upgrade
Issues” topic in the SQL Server 2012 Upgrade Advisor Help file.

Deprecated Features

There are some features in SQL Server 2012 that are marked for removal in the next
version of SQL Server. After you upgrade, you should remove the usage of these
features from existing applications and avoid them in new development work. For a
complete discussion of deprecated features in the SQL Server 2012 relational engine,
see Deprecated SQL Server Fetares in SQL Server 2012
(http://msdn.microsoft.com/en -us/library/cc707789(v=sql.110).aspy.

Discontinued Functionality

Several features from earlier versions of the SQL Server Database Engine are not
supported in SQL Server 2012, so you must use replacerant features for these. The
following link lists the discontinued features that you will most likely encounter as well
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as the recommended replacement features: Discontinued Database Engine
Functionality in SQL Server 201Ahttp://msdn.microsoft.com/en -

us/library/ms144262(v=sql.110).aspx.

For a complete list of discontinued features in SQL Server 2005/2008/2008 R2, see the
following topics in SQL Server Books Online:

I Discontinued Database Engine Functionality in SQL Server 2005

(http://msdn.microsoft.com/en -us/library/ms144262(v=sql.90).aspX

I Discontinued Database Engine Functionality in SQL Server 2008

(http://msdn.microsoft.com/en -us/library/ms144262(v=sql.100).aspy

I Discontinued Database Emine Functionality in SOL Server 2008 R2

(http://msdn.microsoft.com/en -us/library/ms144262(v=sql.105).aspy

Breaking Changes

Some settings will prevent the SQL Server 2012 Setup program from starting the
upgrade process for the Database Engine. If one ofthese issues is encountered, the
upgrade process will stop, and the legacy system will remain in place. Upgrade Advisor

will discover each issue that Table 1 lists.

Table 1: Issues That Will Prevent an Upgrade

Issue
Username of sys in adatabase. SQL Server 2012
does not permit a username of sys in a database.

Duplicate login SIDs. SQL Server 2012loes not
permit duplicate login SIDs for SQL Server
authentication.

Login names matching fixed server role names.
SQL Server 2012 does not allow login hames to
match fixed server role names.

Database ID 32767. SQL Server 2012 does not
permit a database ID of 32767.

Duplicate index names. SQL Server 2012 does not
permit duplicate index names on a table.

Corrective Action

Create a new user who has a different name,
transfer ownership of all database objects to that
new user, and drop user sys from the database.
Drop and recreate the duplicate SQL Server logins
on the legacy system.

Rename the logins on the legacy system.

Detach and reattach the database and make sure
that it gets a new database ID.

Rename the indexes so that all indexes are unique
within each table.

If you are performing a side-by-side upgrade, you must correct only the "username
sys" and the "duplicate index names" issues on the legacy systemSQL Server 2012 will
prevent you from applying any of the other settings, such as using a database ID of
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32767, having duplicate login SIDs, and having login names that match fixed server role

names.

Some additional issues will prevent you from upgrading a SQL Server 2005/2008/2008
R2 database to SQL Server 2012. You must resolve these issues before you start an
upgrade, or the upgrade will fail. Table 2 lists the most likely issues of this kind
together with the recommended corrective action.

Table 2: Issues to Resolve Before You Start the Upgrade Process

Issue

Corrective Action

Compressed drives. SQL Server 2012 cannot create Verify that the relational databases to be upgraded

or upgrade relational databases residing on
compressed drives.

Readonly filegroups. SQL Server will not upgrade
filegroups in relational databases set to
READ_ONLY beause non-writeable files will not be
upgraded.

Disk space. Additional space is required for data
files during an upgrade because of additional
system metadata, 40 bytes per column required for
large object columns, and the storage of a full-text
mapping table for each full -text indexed table
within the data file instead of in the file system.
Named pipe naming. During the upgrade, the
Setup program starts the SQL Server 2012
relational Database Engine with shaed memory
support, a named pipe that accepts only local
connections. If the pipe name specified on the
server is not blank, it must begin with "\\ \pipe\" to
be valid.

Service Account. The SQL Seer service must not
be running under the Local Service or the Network
Service account if SQL Server is running on a
Windows Server 2003 domain controller.

do not reside or will not reside on compressed
drives. Readonly relational databases and files can
be placed back on compressed drives after the
upgrade is complete.

Make sure that all filegroups in relational
databases scheduled for upgrade are set to
READ_WRITE.

During setup, make sure that each user database is
set to autogrow and that the PRIMARY filegroup of
each user database has sufficient disk space.

Insufficient disk space will cause an upgrade to fail.

If the pipe name is not valid, change it to a valid
name.

Change the service account to Local System, a local
user account, or a domain user account.

For a complete list of breaking changes in SQL Server 2005/2008/2008 R2, see the

following:

i Breaking Changes to Database Engine Features in SQL Server 2005

(http://msdn.microsoft.com /en-us/library/ms143179(v=sql.90).asp®

110


http://msdn.microsoft.com/en-us/library/ms143179(v=sql.90).aspx

i Breaking Changes to Database Engine Features in SQL Server 2008
(http://msdn.microsoft.com/en -us/library/ms143179(v=sql.100).aspy

i Breaking Changes to Database Engine Features in SQL Server 2008 R2
(http://msdn.microsoft.com/en -us/library/ms143179(v=sql.105).aspy

Behavior Changes

SQL Server 2012 has some betvior changes that might require you to take corrective
action after the upgrade is complete. For more information, see Behavior Changes to
Database Engine Features in SQL Seev 2012 (http://msdn.microsoft.com/en -
us/library/ms143359(v=sql.110).aspx.

Important: Backward compatibility with earlier versions was a high priority in SQL
Server 2012, so in most cases, applications will behave as they did before the
upgrade.

For a camplete list of behavior changes in SQL Server 2005/2008/2008 R2, please
review the following topics:

1 Behavior Changes to Database Engine Features in SQL Server 2005
(http://msd n.microsoft.com/en-us/library/ms143359(v=sql.90).aspX

1 Behavior Changes to Database Engine Features in SQL Server 2008
(http://msdn.microsoft.com/en -us/library/ms143359(v=sql.100).asp®

1 Behavior Changes to Database Engine Features in SQL Server 2008 R2
(http://msdn.microsoft.com/en -us/library/ms143359(v=sql.105).aspy

Preparing for an Upgrade

Before you start a relational database upgrade, regardless of type, you must take
several steps to prepare for the upgrade and a possible rollback. This section covers the
preparation steps that you must follow for an in -place upgrade and then examines the
steps for a side-by-side upgrade.

Important: For any critical database, you should perform a test run of a side-by-
side upgrade to enable extensive application testing before you perform an actual
upgrade visible to the online application. This best practice lets you perform any
necessary modifications to the application environment in the test environment for
verification. Performing a test upgrade can help prevent an unnecessary rollback to
the earlier version.
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Preparing for an In -Place Upgrade

You should take the following steps to prepare for an in -place upgrade of an instance

of the relational Database Engine and its databases:

1. Verify that you have met the SQL Server 2012 hardware and software
requirements at Hardware and Software Requirements for Installing SQL Server

2012 (http://msdn.microsoft.com/en -us/library/ms143506.aspx). If you do not
meet these requirements, the System Configuration Checker (SCC) part of the
SQL Server Setup progam will detect it and not permit Setup to continue.

2. Run SQL Server 2012 Upgrade Advisor to analyze legacy SQL Server
2005/2008/2008 R2 relational engine components, as the following series of

figures shows.

a. First, specify the legacy server name to be anatzed and, for our purposes,
select the SQL Server component, as Figure 1 shows. If you want to verify the

compatibility of other components, you can select them also.

B Microsoft SQL Server 2012 Upgrade Advisor Analysis =10] x|
SQL Server Components il
‘which SQL Server components do you want to analyze? : = |

Server name: IDED'I

Components:

[¥ 5GL Server

[¥ Analysis Services
[ Notification Services

|7 Reporting Services

[ Data Transformation Services
[ Integration Services

Help | < Back | Mext = Einish == | Cancel |

Figure 1: Selecting components to analyze by using SQL Server 2012
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b. Next, select the instance name to analyze. In this example, the instance name
is MSSQLSERVER, as Figure 2 shows. In this step, you also specify your
authentication type and credentials for running the analysis.

F Microsoft SQL Server 2012 Upgrade Advisor Analysis -10| x|
Connediion Parameters A
How should Upgrade Advisor connect to yvour SAL Server Database .
Instance? ’.-H
o
Server name: DB
Instance name: MSSGLSERVER =
Authentication: I‘.".n'inu:h:uws Authentication j
User name: ID BO01%Fon Talmage
Password: I

Help | <Back || Newt> | st | Cancel |
A

Figure 2: Selecting the instance of SQL Serveto analyze

c. Figure 3 shows the next Upgrade Advisor window, which lets you select one
or more databases to analyze. You also have an option to analyze specified
trace files and SQL batch files to help identify any FSQL code that might not
port well to SQL Server 2012.
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"’ Microsoft SQL Server 2012 Upgrade Advisor Analysis

SQL Server Parameters
Enter parameters for SAL Server analysis

Database(s) to analyze:
[w] All Databases

[T Analyze trace file(s)
Path to trace file(s]): _l

[T Afnalyze SOL batch file(s)
Path to SQL batch file(s): | _|

SGL Batch Separator: IGO

Help | <Back || Next> | Einist ol Cancel |

4

Figure 3: Selecting a SQL Server 2005/2008/2008 R2 database to analyze

d. After Upgrade Advisor finishes its analysis, review the generated report.
Figure 4 shows an example of the upgrade issue report, which lists items to
address before you start an upgrade in addition to some items to address
after the upgrade. Verify that all pre-setup issues are resolved and that you
have a plan for all post-setup issues.
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L=
Microsoft SQL Server 2012 Upgrade Advisor 7> Sl serveraon2
o
View Report
Upgrade Advisor Report Location: C\sers\Ron Talmage'Documents'SGL Server Upgrade Advisor'110\Reports'\DBOT\DE_2012-4-29_22-2. ﬁ Open Report
Server: |DED 4| Report: |Latest 4|
Instance or component: ISOL Server j FEilter by: INI issues j
Database Server ki rezaldi
Importance = Whento fix Description
= @ Befare The Best Practice Group returned null result

DPVSWITHDATETIME

[™ This issuehas beenresolved.

Generated on: DB01. 4/29/2012 10:27:47 PM Page 10f 1

= Export Report

2 2012 Microsoft. All rights reserved.

Figure 4: Reviewing Upgrade Advisor analysis results

Back up all system and userdatabases to make sure that you can roll back the
upgrade if it is necessary.

Run DBCC CHECKDB on all databases to make sure that they are in a consistent
state.

. Configure the system databases for autogrow and make sure that they have
sufficient hard disk space. Additional disk space is required for the system
databases in SQL Server 2012 because of changes in system database schema.
You can turn off autogrow after the upgrade is complete.

Make sure that each user database is set to autogrow and that the FRIMARY
filegroup of each user database has sufficient disk space. Additional disk space is
required to allow for the additional space that is required for the PRIMARY
filegroup when you install SQL Server 2012. You can turn off autogrow after the
upgrade is complete.

Make sure that the log file for each user database is set to autogrow and has
sufficient additional disk space. Additional space is required by transaction log
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files of user databases. You can turn off autogrow after the upgrade is complete
if it is required by your application or database maintenance plan.

8. Setthe AUTO_UPDATE_STATISTICS option to ON for each database before
upgrading to SQL Server 2012 (or run UPDATE STATISTICS after the upgrade is
complete rather than wait until the first quer y hits old statistics). By setting the
AUTO_UPDATE_STATISTICS option to ON, all statistics are updated when they
are first referenced.

9. Disable all startup procedures because they might block the upgrade process.
You can re-enable the disabled startup procedures after the upgrade is
complete.

10.Disable all trace flags before upgrading to SQL Server 2012. Some SQL Server
2005/2008/2008 R2 trace flags may not exist in SQL Server 2012, and some trace
flags may have different functionality in SQL Server 2012. If pu use trace flags,
you should verify each one after the upgrade to make sure there have been no
changes before you enable any previously used trace flags.

11.1f your systems are using SQL Server replication, stop replication and make sure
that the replicatio n log is empty.

12.Prune backup history tables in the msdb database to save time during the
upgrade. (Very large backup history tables can slow down the upgrade process.)

13. Exit all applications, including all services that have SQL Server dependencies.
Upgrades might fail if local applications are connected to the instance being
upgraded.

Preparing for a Side -by-Side Upgrade

You should take the following steps to prepare for a side-by-side upgrade (the steps
will vary somewhat based on the side-by-side method that you select):

1. Run Upgrade Advisor to analyze the database(s) you want to upgrade, as shown
earlier in Figures 1 through 4. Then review the generated report to verify that
you have addressed all issues that must be resolved before the upgrade and to
ensure you understand the upgrade issues that you must resolve after the Setup
program is complete.

2. Run DBCC CHECKDB on the databases to be upgraded to make sure that they
are in a consistent state.
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3. Make sure that the user databases to be upgraded are set toautogrow and that
the PRIMARY filegroup of each user database has sufficient disk space.
Additional disk space is required to allow for the additional space that is
required for the PRIMARY filegroup when you install SQL Server 2012. You can
turn off this option after the upgrade is complete.

4. Make sure that the log file for each user database is set to autogrow and has
sufficient additional disk space. Additional space is required by transaction log
files of user databases. You can turn off this option after the upgrade is
complete if it is required by your application or database maintenance plan.

5. Setthe AUTO_UPDATE_STATISTICS option to ON before upgrading to SQL
Server 2012. Statistics are not upgraded as part of the upgrade process, and
relying on statistics from previous SQL Server releases might result in suboptimal
guery plans. By setting the AUTO_UPDATE_STATISTICS option to ON, all
statistics are updated when they are first referenced.

6. Make sure that you have current backups of the databases that youare
upgrading by using the BACKUP DATABASE command, and verify their validity
by using RESTORE VERIFY ONLY before you start the upgrade process. If you use
the detach/attach method, you should make sure that you copy instead of move
the data files so that in the unlikely event something should go wrong, you can
quickly and easily reattach your data files on the original SQL Server
2005/2008/2008 R2 instance.

Performing an Upgrade

After thoroughly preparing to move your SQL Server 2005/2008/2008 R2 relational
Database Engine to SQL Server 2012, you are ready to perform the upgrade. Here are
the steps for performing an in -place upgrade and a side-by-side upgrade.

Performing an In -Place Upgrade

You should take the following steps to perform an in -place upgrade of a relational
database:

1. Start the SQL Server 2012 Setup program.
2. Select required SQL Server 2012 components.

3. Select SQL Server Database Services and any other desired components, such as
Workstation Components, SQL Server Books Online, and Development dols.
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4. Select the default or named instance of SQL Server 2005/2008/2008 R2 to be
upgraded. (You can only upgrade one instance at a time in-place.)

5. Specify the appropriate service account.

6. Specify the logon account information if the instance being upgrad ed is
configured to use Mixed Mode authentication.

Note: The in-place upgrade process automatically upgrades all system and user
databases.

Performing a Side -By-Side Upgrade

Regardless of which side by-side upgrade method you use, the first step is installing

the SQL Server 2012 relational database instance to which you plan to upgrade the SQL
Server 2005/2008/2008 R2 relational database. If you decide to install SQL Server 2012
on the same server together with SQL Server 2005/2008/2008 R2, make sure thatqu
install SQL Server 2012 with a named instance to avoid overwriting the existing legacy
SQL Server instance on the server. (You might also verify installed instances during the
SQL Server 2012 Setup process to check which instances are already present dhe
server.)

Note: In some cases, you might want to copy the system databases, including the
master database, from the source SQL Server 2005/2008/2008 R2 instance to the
SQL Server 2012 instance before transferring user databases. For more information,
see Move System Databases(http://msdn.microsoft.com/en -
us/library/ms345408.aspx).

Next, you can upgrade the SQL Server 2005/2008/2008 R2 user databases by following
the steps associatedwith the side-by-side upgrade method that you chose.
Backup/Restore Upgrade Method

Take the following steps to upgrade a user database by using the backup/restore
upgrade method:

1. Back up the database to be moved from the SQL Server 2005/2008/2008 R2
instance by using either SSMS or the BACKUP DATABASESRQL statement.

2. Use SSMS to connect to the SQL Server 2012 relational database instance to
which you want to restore the legacy relational database.

3. Restore the relational database from the backup file, changing the database or
file names and locations as necessary.
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Important:  You must manually move or transfer the master and msdb database
objects (e.g., logins, jobs, alerts) to the SQL Server 2012 instance from the legacy
server.

Detach/Attach Upgrade Method

Take the following steps to upgrade a user database by using the detach/attach
upgrade method:

1. Detach the database to be moved from the SQL Server 2005/2008/2008 R2
instance by using SQL Server Enterprise Manager (SSMS) or the sp_detach_db
stored procedure.

2. Copy the detached data file(s) and log file(s) to the new server.

3. Attach the copied data and log files to the SQL Server 2012 instance by using
SSMS or the CREATE DATABASESQL statement with the FOR ATTACH or FOR
ATTACH_REBUILD option.

4. Optionally, if you copied the original data and log files, reattach the original data
and log files to the previous instance of SQL Server 2005/2008/2008 R2.

Important: You must manually move or transfer the master and msdb database
objects (e.qg., logins, jobs, alerts) tothe SQL Server 2012 instance from the legacy
server.

Copy Database Wizard Upgrade Method

Take the following steps to upgrade a user database by using the Copy Database

Wizard upgrade method:

1. Make sure that you have the required permissions on the appropriate servers.

a. For the detach/attach approach, you must be a member of the sysadmin
fixed server role on both the source and destination servers.

b. For the SMO approach, you must be a database owner for the source
database and must either have been granted the CREATE DATABASE
permission or be a member of the dbcreator fixed server role on the
destination server.

2. Specify the source and destination servers.

3. Specify the databases to be moved or copied.

119



a. For the detach/attach approach, active sessions must not exst when the copy
or move operation is tried, or the Copy Database Wizard will not execute the
move or copy operation.

b. For the SMO approach, active connections are allowed because the database
is never taken offline.

4. Specify the name of the target database if different from the source database.

5. Specify other objects to be moved, such as logins, shared objects from the
master database, jobs, maintenance plans, and usewdefined error messages.

6. Specify a schedule for the copy or move operation if you want it scheduled for a
later time.

7. If you are not a member of the sysadmin fixed server role, you must specify a
SQL Server Agent Proxy account that has access to the SSIS package execution
subsystem. For information about how to create a proxy account, see How to:
Create a Proxy (SQL Server Management Studjo(http://msdn.microsoft.com/en -
us/library/ms190698(v=sql.105).aspx.

Important: You must manually move or transfer the master and msdb database
objects (e.qg., logins, jobs, alerts) to the SQL Server 2012 instance from the legacy
server.

Post-Upgrade Tasks

You should take the following actions after you upgrade a relational database to SQL
Server 2012 to make sure that the upgrade ran successfully and to configure the
relational Database Engine in addition to the upgraded relational database.

In-Place Upgrade
For in-place upgrades, execute the following steps:

1. Apply available service packs or updates to the upgraded SQL Server 2012
instance.

2. Reregister your servers. For information about registering servers, seeCreate a
New Registered Server (SQL Server Management Studio)
(http://msdn.microsoft.com/en -us/library/ms188231(v=sql.110).aspx.

3. Configure the SQL Serverinstallation. To reduce the attackable surface area of a
system, SQL Server selectively installs and enables key services and features.
Therefore, you must configure the new instance to meet your specific needs.
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Side-by-Side Upgrade

For side-by-side upgrades, execute the following post-upgrade steps:

1.

a > W DN

Configure or update server logins on the new instance and database users in the
upgraded database.

Configure jobs and database maintenance plans on the new instance.
Configure alerts on the new instance.
Configure DTS and SSIS packages on the new instance.

Update connection strings at clients so that they can connect to the new
instance, unless you are replacing the old server with a new server that haghe
same identity.

General Post-Upgrade Tasks

Whether you are doing an in-place upgrade or a side-by-side upgrade, you must

execute the following post-upgrade steps:

1.

6.

Execute DBCC CHECKDB WITH DATA_PURITY to check the database for column
values that are not valid or are out of range. After you have successfully run

DBCC CHECKDB WITH DATA_PURITY against an upgraded database, you do not
have to specify the DATA_PURITY option again because SQL Server will
automatically maintain "data purity." This is the only DBCC CHECKDB check that
you must run as a post-upgrade task.

Execute DBCC UPDATEUSAGE on all attached databases to update usage
counters and make sure that correct values exist for table and index row counts.

Update statistics on all databases after you upgrade them. Execute UPDATE
STATISTICS in usedefined tables in SQL Server databases.

Repopulate full-text catalogs. For information about this task, see Chapter 6,
"Full-Text Search."

Make sure that the relational databases are working correctly by execuing a
sample set of queries.

Update any scripts affected by SQL Server 2012 behavior changes.

Full-Text Upgrade. Any databases that were marked fulltext enabled or disabled
before the upgrade will maintain that status after the upgrade. After the upgrade, the
full-text catalogs will be rebuilt and populated automatically for all full -text-enabled
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databases. This is a time and resource-consuming operation. For more information,
see Chapter 6, "Ful Text Search."

Database Maintenance Plans. Database maintenance plans in SQL Server
2005/2008/2008 R2 consist of T-SQL commands executed by SQL Server Agent.
Starting with SQL Server 2005, database maintenance plans are SSIS packages and will
be automatically upgraded. For more information see Maintenance Plans
(http://technet.microsoft.com/en -us/library/ms187658(v=sql.110).aspx)

Changes in Caching Behavior. There are changes in caching behavior among SQL
Server 2005/2008/2008 R2 and SQL Server 2012. For more information seecxecution
Plan Caching and Reusdhttp://msdn.microsoft.com/en -us/library/ms181055.aspXx).

Use Plan Hints

Another post-upgrade task that you need to perform is validating or removing USE
PLAN hints that were used by SQL Server 2005 and applied to queries on partitioned
tables and indexes. SQL Server 2008 R2 changed the way queries on partitioned tables
and indexes are processed. Queries on partioned objects that use the USE PLAN hint
for a plan generated by SQL Server 2005 might contain a plan that is not usable in SQL
Server 2012. We recommend the following procedures after you upgrade to SQL Server
2012.

When the USE PLAN hint is specified diectly in a query, take the following steps:

1. Remove the USE PLAN hint from the query.
2. Test the query.

3. If the optimizer does not select an appropriate plan, tune the query and then
consider specifying the USE PLAN hint with the desired query plan.

When the USE PLAN hint is specified in a plan guide, follow these steps:

1. Use the sys.fn_validate_plan_guide function to check the validity of the plan
guide. Or, you can check for invalid plans by using the Plan Guide Unsuccessful
event in SQL Server Profiler.

2. If the plan guide is not valid, drop the plan guide. If the optimizer does not
select an appropriate plan, tune the query and then consider specifying the USE
PLAN hint with the query plan that you want.
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An invalid plan will not cause the query to fail when the USE PLAN hint is specified in a
plan guide. Instead, the query is compiled without using the USE PLAN hint. For more
information about query processing on partitioned objects, see Query Processing
Enhancements on Partitioned Tables and Indexeghttp://msdn.microsoft.com/en -
us/library/ms345599.aspX).

Important Information About Query Plans

Be aware that how SQL Server determines query plans varies between versiofiis
sometimes significantly. When you upgrade to a new version of SQL Server, it is always
important to review changes to query plans to guarantee optimal performance. For
more information about query plan tuning, see the following SQL Server 2012 topics:

M Migrate Query Plans
(http://msdn.microsoft.com/en -us/library/bb895281(v=sql.110).aspX)

 TransactSQL Statements That Produce Showgns
(http://msdn.microsoft.com/en -us/library/ms187886.aspX)

1 FEinding and Tuning Similar Queries by Using Query and Query Plan Hashes
(http://msdn.microsoft.com/en -us/library/cc645887.aspx)

SQL Server 2012 also includes many improvements to query plans on partitioned tables
and indexes. They include an improved algorithm for identifying the best parallel
execution strategy, an improved seek mechanism for partitioned tables, and additional
information displayed in the query execution plans for queries that include partitioned
tables. For complete information about these improvements, see Query Processing
Enhancements on Rartitioned Tables and Indexes (http://msdn.microsoft.com/en -
us/library/ms345599.aspx). Also seeBehavior Changes to Database Engine Features in
SOL Server 2014http://tec hnet.microsoft.com/en -
us/library/ms143359(v=sql.110).aspx)for the latest information about plans over
partitioned tables.

Connecting Client Applications to SQL Server 2012

After you have upgraded your instance or moved to a new instance and validated that
your databases are functioning correctly, you must verify that client applications can
connect to your new instance. Table 3 highlights some potential issues that might
affect client connectivity.
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Table 3: Issues That Might Affect Client Connectivity

Issue Description

Network protocols = The only supported network protocols are now TCP/IP Sockets, named pipes, VIA,
and shared memory. If your application is using network protocols that are not in
this list, it will not work.

SQLDMO-based If your application uses DMO-based management APIs, you must upgrade to either

WMI providers the SMO-based management APIs or the WMI for Configuration management
APIs. SMO is written by using the managed code APIs. WMI for Configuration is
written by using unmanaged code APIs.

DB-Library Before SQL Server 7.0, the primary mechanism for client/server communication
between SQL Server and client applications was DBLibrary. Although DB-Library
was still included with SQL Server 2000, Microsoft announced that it was being
deprecated. With the release of SQL Server 2005, DR.ibrary support is limited to
SQL Server 7.0 features.

Network By default network communication might be disabled in new SQL Server 2012

communication installations and must be enabled through the Server Network Communication
tool.

Conclusion

The SQL Server 2012 relational Database Engine offers many improvements over SQL
Server 2005, 2008, and 2008 R2, as well as significant new features. The first step in
taking advantage of these improvements is upgrading your existing databases to SQL
Server 2012. As this chapter explains, you have two main choices for upgrading legacy
SQL Server 2005/2008/2008 R2 databases to SQL Server 2012-place or side-by-side.
If you select the side-by-side method, you have additional choices to make, including
whether to use the backup/restore, detach/attach, or Copy Database Wizard methodf
or another alternative. Each of these options has its pros and cons, so you need to
make sure that you under s htaanfduratienand needs.gani z a
Then you have to prepare thoroughly and test extensively to make sure that an
upgrade is successful and ready for production.

Additional References
For an up-to-date collection of additional references for upgrading SQL Server 2012,

see the following links:

1 Upgrade to SQL Server 2012
(http://msdn.microsoft.com/en -us/library/bb677622(v=sql.110).aspX)

1 SOL Server 2012 Web Site
(http://www.microsoft.com/sqlserver/en/us/default.aspx)
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i Books Online for SOL Server 2012
(http://msdn.microsoft.co m/en -us/library/ms130214(v=SQL.110).aspx)

I SOL Server MSDN Resources
(http://msdn.microsoft.com/en -us/sqlserver/aa336270)

1 SOLServer TechCenter
(http://technet.microsoft.com/en -us/sqlserver/bb265254)
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Chapter 4: High Availability

Introduction

An important goal of any upgrade should be to minimize the downtime and
subsequently the impact to applications and end users. This chapter discusses how to
minimize downtime when upgrading to SQL Server 2012 as well as how to upgrade
when the high availability features of failover clustering, log shipping, database
mirroring, and replication are part of the current configuration. This ¢ hapter does not
cover how each high availability feature works unless it is different in SQL Server 2012
and has a bearing on the upgrade process. Prior basic knowledge of the high
availability features is assumed.

Preparing to Upgrade

Before looking at how to have highly available upgrades to SQL Server 2012, this
section details the types of upgrades possible and how each should be thought about
from the perspective of availability. The three main upgrade options are an in-place
upgrade, a side-by-side upgrade, and going to a separate server or new cluster. For a
detailed discussion of upgrade types and their advantages and disadvantages for
different scenarios, see Chapter 1, "Upgrade Planning and Deployment."”

During an upgrade, the original instance of SQL Server and its databases remain
available until the Database Engine upgrade process begins. This means that during the
checks and file copy operations, you can use the instance and allow connections.
However, the upgrade process does not let you know when it starts processing the
database or that other objects might be in use. It is therefore always best to ensure that
all connections are terminated and transactions are complete before the setup or
upgrade process has started. You do not want to run the risk of someone issuing a
guery after a final backup has already been performed, thus invalidating it.

In-Place Upgrade

An in-place upgrade uses SQL Server 2012 Setup to directly upgrade an instance of

SQL Server 2005, SQL Server 2008, SQL Server 2008 &2pre-release SQL Server 2012
to SQL Server 2012 RTM on the same server or Windows Server Failover Clustering
(WSFC) cluster if you have already deployed the supported version of SQL Server for
upgrading on a supported operating system version (Windows Server 2008 Service

Pack 2 (SP2) or later or Windows Server 2008 R2 SP1 or later). The "Upgrade Strategies"
section in Chapter 1 describes the in-place upgrade process in detail.
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An in-place upgrade has the highest risk of extended downtime compared with the
other upgrade methods because the upgrade occurs where the source instance is
configured. There is no way to isolate or minimize downtime; the instance and user
databases will be unavailable during the entire time of the upgrade. For some
organizations, the downtime and the ability to reuse hardware may offset the cost and
resources necessary to use another upgrade method.

The more important consideration with an in -place upgrade is that the installation of
SQL Server may not be usable should the procesdail for whatever reason. This worst
case scenario would need to be remedied by a full reinstall of Windows and SQL Server
because the file versions might be in a mixed state. After the reinstallation, you would
have to restore the databases and objects flom backups and scripts. Any fallback plan
must include steps to potentially rebuild the server from scratch to the way it was

before the upgrade process started. Backup and restore is the only fallback plan, so if
pursuing an in-place upgrade, make sure that you have good backups and tested plans
for bare metal recovery.

Side-by-Side Upgrade on the Same Standalone Server or Cluster

This type of side-by-side upgrade is when data is moved from an existing instance of
SQL Server 2005, SQL Server 2008, SQL S&r2008 R2, or prerelease SQL Server 2012
to a new and separate instance of SQL Server 2012 that resides on the same standalone
server or WSFC cluster. The "Upgrade Strategies" section in Chapter 1 describes this
process in detalil.

A side-by-side upgrade on the same hardware or WSFC cluster offers slightly better
protection than an in -place upgrade because the old configuration is technically still
available if something fails. The real cost is the downtime to switch the databases to the
instance of SQL Sever 2012, as the moving of data and objects to the new instance
could be handled transparently. It also means that you will incur storage costs because
you will need to account for two copies of the data. The downtime to applications and
end users could translate into minutes of downtime depending on the process used,
which is significantly lower than an in-place upgrade.

With both Windows Server 2008 and Windows Server 2008 R2, depending on what is
already deployed, you could potentially have SQL Server 205, SQL Server 2008, SQL
Server 2008 R2and SQL Server 2012 instances cexisting on the same server or WSFC
cluster.
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Note: There are resource DLLs for both SQL Server and SQL Server Agent that are
shared by all versions of clustered instances of SQL &rver on the same WSFC
cluster. This is expected and fully supported.

Problems with a side-by-side upgrade on the same server or WSFC cluster include the
following:

1 Itis impossible to go back to the original configuration as it existed before the
upgrade process began. The reason is that installing SQL Server 2012 will
replace some shared components of the older SQL Server version(s) already
installed (such as connectivity) with their newer counterparts. This should not
pose any major problems, but you will no | onger have a oOpur
SQL Server 2008, or SQL Server 2008 R2 installation.

1 You may still encounter downtime because some SQL Server 2012 components
could require a reboot to install (for example, the resource DLL for a clustered
configuration).

1 SQL Server 2012 is still bound by the same rules as SQL Server 2005, SQL Server
2008, and SQL Server 2008 R2 when it comes to the individual instance names.
On a single server or WSFC, there can be only one default instance. Everything
else can be a named instance. If one of the existing instances (2005, 2008, or
2008 R2) is already using the default instance, the SQL Server 2012 installation
must be a named instance. Ensure that this will not pose a problem to the
application after the upgrade is complete, otherwise the application may not be
able to connect to the new instance.

1 In aside-by-side configuration, redirecting users and applications to the new
SQL Server 2012 instance or database may involve some manual steps and other
processes,suchas synchronizing |l ogins or modify
connection string. Ensure these processes are identified, tested, and fully
documented. Failure to do so may cause unnecessary outages or extended
downtime.

1 It will be very hard to go back to the pre vious configuration that existed pre -
upgrade. There are two main aspects to this:

0 The existing server or cluster configuration is altered by the new SQL
Server 2012 instance

o The databases now exist in a new instance of SQL Server 2012.

For the first problem, the only way to get back to where you were would be to
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restore system backups or reconfigure the hardware from scratch. That will most

|l i kely not be the issue; the issue woul d
database that now exists in SQL Serer 2012 starts to exhibit some sort of issue

that would require it to be moved back to the previous version of SQL Server.

Because you cannot take a backup of a SQL Server 2012 database and restore it

to an earlier version of SQL Server, you will need todevise some other way to

extract the data, such as using BCP oSQL Server Integration ServicegSSIS). Data
movement is the more trivial aspect of porting the database back. The difficult

aspect is trying to figure out what data changed. That would be a m anual

process.

Side-by-Side Upgrade to a Separate Standalone Server or Cluster

Another variant of a side-by-side upgrade is when the user databases and its objects
are migrated and upgraded to a new instance of SQL Server 2012 on brand new
hardware (standdone or clustered). This strategy potentially offers the best of both
worlds. Using separate servers or clusters leaves the old environment intact and
available for use in a fallback plan (although you would need a method to synchronize
the changed data, which is not a trivial task). In addition, you can minimize downtime
by using whatever method is best for moving the databases and objects to the new
instance. A major advantage to this option is that you can get the hardware configured
and tested long befo re the cutover date, allowing you to use the new environment to
test the process for moving the data.

Using a separate server has most of the same drawbacks as a sidéy-side upgrade on
the same server or WSFC cluster. Application and eneuser redirection and default
versus named instances are still issues. A new wrinkle in this scenario is that although
you are using new hardware and can create a new default instance, you cannot have
two objects with the same name in the same Active Directory domain, which would
affect a clustered deployment.

For example, assume that the old standalone server name is MYSERVER with a default
instance of SQL Server 2008 R2. If a new server is deployed, the new server (and default
instance) could not use MYSERVER since MYSERYI already used in Active Directory.
With clusters, even the instance name must be unique in the domain since it is not the
same as the name for the underlying WSFC cluster or any of the nodes. If the old
clustered instance was a default instance named MYSQLINS, you could not reuse that
name when configuring the new cluster. You can rename a clustered instance only after
the old server has been decommissioned; however, you can only rename the portion of
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