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Installing and upgrading
SOL Server 2008

In this chapter, we’ll cover

m Preparing for installation

m |nstalling SQL Server 2008

m Upgrading to SQL Server 2008

m Developing a service pack upgrade strategy

With SQL Server 2008’s new and enhanced features, you can install and configure
SQL Server instances that comply with best practices much easier than with earlier
versions. Starting with the installation wizard, there are several new options, such as
the ability to specify separate directories for backups, transaction logs, and the
tempdb database. On the configuration side, policy-based management (which
we’ll discuss in detail in chapter 8) lets you store instance configuration settings in
XML configuration files that can be applied to a server instance after installation.

The next chapter will focus on clustered installations of SQL Server. This chap-
ter covers the installation and upgrade of nonclustered SQL Server instances. We’ll
start with some important preinstallation tasks, run through the installation pro-
cess, and finish with upgrade techniques.
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Preparing for installation

Adequate preinstallation planning is a crucial element in ensuring a successful SQL
Server installation. A large percentage of problems with SQL Server environments can
be traced back to poor installation choices, often performed by those with minimal
SQL Server skills.

In this section, we’ll cover the importance of a preinstallation checklist before
looking at some additional preinstallation tasks, such as the creation of service
accounts and directories.

Preinstallation checklist

Creating a preinstallation checklist is a great way to make sure appropriate attention is
paid to the important elements of an installation. A checklist is particularly useful in
environments where DBAs aren’t involved in the installation of SQL Server. By creating
and providing thorough checklists, you ensure that the chances of a successful deploy-
ment are significantly improved.

Figure 4.1 shows an example of a preinstallation checklist. The important point
here isn’t necessarily the contents of the checklist, but the fact that you create one and
tailor it to the needs of your environment.

A lot of the items covered in the checklist shown in figure 4.1 are taken from the
previous two chapters, and others will be covered in subsequent chapters. Let’s move
on now to look at some of these, beginning with the creation of service accounts.

SQL Server Preinstallation Checklist

Storage RAID configuration Misc BIOS & firmware versions
Battery backed write optimized cache Physical security
Partition offset Antivirus configuration
64K allocation unit size WMI
Multipathing Pending reboots
SQLIO/SIM checks Windows service packs and hotfixes
LUN configuration & zoning No domain controller role
Backup, tempdb, T-log, DB : volumes & directories
CPU/Memory PAE/3GB settings Service Accounts Separate, non-privileged accounts for each service
NUMA configuration Password expiration policy
Page file configuration Lock pages in memory
Perform volume maintenance tasks
Clustering IP addresses Network Manual configuration
MSDTC in dedicated resource group Switched gigabit connections
Network priority & bindings ISCSI NIC teaming
Private LAN: connectivity & ping time Windows & perimeter firewall configuration
FCCP certification Disable NETBIOS & SMB

Figure 4.1 Along with other strategies such as policy-based management, a preinstallation checklist
enables a SQL Server installation to have the best chance of meeting best practice.

Service accounts

A SQL Server installation will create several new Windows services, each of which
requires an account under which it will run. As we’ll see shortly, these accounts are
specified during installation, so they need to be created in advance.
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Depending on which features are installed, SQL Server setup creates the following
services for each installed instance:

SQL Server

SQL Server Agent

SQL Server Analysis Services
SQL Server Reporting Services
SQL Server Integration Services

Prior to installation, you should create service accounts for each of these services with
the following attributes:

Domain accounts—While you can use local server accounts, domain accounts are
a better choice as they enable the SQL instance to access other SQL Server
instances and domain resources, as long as you grant the necessary privileges.
Nonprivileged accounts—The service accounts do not, and should not, be mem-
bers of the domain administrators or local administrator groups. The installa-
tion process will grant the service accounts the necessary permissions to the file
system and registry as part of the installation. Additional permissions beyond
those required to run SQL Server, such as access to a directory for data import/
export purposes, should be manually granted for maximum security.

Additional account permissions—Two recommended account permissions that SQL
Server doesn’t grant to the SQL Server service account are Perform Volume
Maintenance Tasks, required for Instant Initialization (covered in chapter 9),
and Lock Pages in Memory, required for 32-bit AWE-enabled systems and recom-
mended for 64-bit systems (this setting is covered in more detail in chapter 7).
Password expiration and complexity —Like any service account, the service
accounts for SQL Server shouldn’t have any password expiration policies in
place, and the passwords should be of adequate complexity and known only to
those responsible for service account administration.

Separate accounts for each service—FEach SQL Server service for each installed
instance should be configured with a separate service account. This allows for
the most granular security, a topic we’ll examine further in chapter 6.

4.1.3 Additional checks and considerations

Before we launch into an installation, let’s discuss a number of other important prein-

stallation checks and considerations:

Collation—Like Windows, SQL Server uses collations to determine how charac-
ters are sorted and compared. As we’ll see shortly, a collation is chosen during
installation, and by default, SQL Server setup will select a collation to match the
server’s Windows collation. An inconsistent collation selection is a common
cause of various administration problems, and a well-considered selection is
therefore a crucial installation step. In almost all cases, you should accept the
default collation during installation; if you choose a custom collation, take into
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account the potential collation conflicts when dealing with data from another
instance with a different collation. SQL Server Books Online (BOL) covers this
important topic in detail.

= Storage configuration—In previous chapters, we covered the importance of stor-
age configuration. Prior to installation, you must ensure partitions are offset!
and formatted with a 64K allocation unit size. Further, run SQLIO and SQLIO-
SIM to validate storage performance/validity and driver/firmware versions are
up to date. Additional checks include ensuring multipathing software is
installed and working, and consider NIC teaming for maximum performance
and redundancy for iSCSI installations.

= Directory creation—One of the installation steps is to specify locations for the
database data and log files, backup files, and the tempdb data and log files. For
maximum performance, create each of these directories on partitions that are
physically separate from each other—that is, they don’t share the same underly-
ing disks. Directories for these objects should be created before installation.
Chapter 9 discusses the importance of physical disk separation in more detail.

= Network security—SQL Server should be secured behind a firewall, and unneces-
sary network protocols such as NetBIOS and SMB should be disabled. Chapter 6
provides detailed coverage on this process.

= Windows version—SQL Server 2008 requires at least Windows Server 2003 Ser-
vice Pack 2 as a prerequisite for installation; Windows Server 2008 is recom-
mended for the best performance and security. Further, SQL Server shouldn’t
be installed on a primary or backup domain controller; the server should be
dedicated to SQL Server.

®  Server rebool—SQL Server won'’t install if there are any pending reboots;? there-
fore, reboot the server prior to installation if appropriate.

= WMI—The Windows Management Instrumentation (WMI) service must be
installed and working properly before SQL Server can be installed. This service
is installed and running by default on both Windows Server 2003 and 2008.

Windows Server 2008

The ideal underlying operating system for SQL Server is Windows Server 2008. Why?
For starters, the networking stack in Windows 2008 is substantially faster, so there’s
an immediate boost in network transfer times. Second, the Enterprise and Data Cen-
ter editions of Windows Server 2008 include Hyper-V, which provides virtualization op-
portunities for SQL Server instances. Other improvements over Windows Server 2003
include more clustering options, NUMA optimizations, and leaner installations that
translate to less maintenance and smaller attack surfaces for better security.

! Windows Server 2008 does this automatically.
2 Open the registry editor and navigate to HKLM\System\CurrentControlSet\ControN\Session Manager. The
existence of PendingFileRenameOperations is an indication of a pending reboot.
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Now that we’ve covered the important preinstallation checks and planning, let’s walk
through an actual installation of SQL Server 2008.

Installing SQL Server

In this section, we’ll walk through the installation of a SQL Server instance using a
number of different techniques. Before we do that, let’s cover an important installa-
tion selection: the choice between a default and a named instance.

Default and named instances

Since SQL Server 2000, multiple instances (copies) of SQL Server can be installed on
one server, thus providing various benefits, such as the ability to control the amount
of memory and CPU resources granted to each instance, and the option to maintain
different collation and service pack levels per instance. Such benefits are crucial for
server consolidation projects, and we’ll spend more time on some of these benefits
in chapter 7 when we cover the process of configuring memory usage on multi-
instance servers.

Aswe’ll see shortly, one of the choices during installation of SQL Server is the selec-
tion between a named instance and a default instance. While there can only be a sin-
gle default instance per server, the Enterprise edition of SQL Server 2008 supports the
installation of up to 50 named instances.®

When connecting to SQL Server, the instance name is specified in the connection
string; for example, BNE-SQL-PR-OI\SALES will connect to the SALES instance on the
BNE-SQL-PR-01 server. In contrast, connecting to the default instance requires the
server name only—that is, BNE-SQL-PR-01.

In addition to the instance name, SQL Server 2008 uses an instance ID, which by
default has the same value as the instance name. The instance ID is used to identify
registry keys and installation directories, particularly important on servers with multi-
ple installed instances.

With this background in mind, let’s install an instance of SQL Server using the GUI
installation wizard.

GUI installation

Rather than bore you with every installation step, most of which are self-explanatory,
I’ll summarize the installation and include screen shots for the most important steps.
Start the installation by running setup.exe from the SQL Server DVD. The setup pro-
cess begins with a check on the installed versions of the Windows Installer and the
NET Framework. If the required versions are missing, the setup process offers the
choice to install them. After these components are verified (or installed), setup begins
with the SQL Server Installation Center, as shown in figure 4.2.

3 Other editions support up to 16 instances.
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& SQL Server Installation Center _ Ol x|
Planning Mew SQL Server stand-alone installation or add features to an existing
_ installation
lia Launch a wizard to install SQL Server 2008 in a non-dustered environment or to
Monibenomice add features to an existing SQL Server 2008 instance.
Toals d = MNew SQL Server falover duster installation
Resources Launch a wizard to install a single-node SQL Server 2008 failover duster.
Advanced 51 Add node to a SQL Server failover duster
w
Options s Launch a wizard to add a node to an existing SQL Server 2008 failover duster.
ﬁ Upgrade from SQL Server 2000 or SQL Server 2005 Figure 4.2 The
Launch a wizard to upgrade SQL Server 2000 or SQL Server 2005 to SQL Server N
2008, Before you upgrade, you should run the Upgrade Advisor to detect InSta"atlon center
potential problems. allows you to
Jw, Search for product updates perform various
Search Microsoft Update for SQL Server 2008 product updates. installation-related

B’ &Eﬁlr: Server2008

tasks.

1 The Installation Center is the starting point for a wide variety of tasks. For our
example, let’s start by clicking the Installation tab and then selecting the “New
SQL Server stand-alone installation or add features to an existing installation”
option. Setup begins with a check for potential problems that may prevent an
installation from completing successfully. You can view details of the checks by
clicking Show Details. Address any problems preventing installation, or click OK
to continue.

2 C(lick Install to install the required setup support files.

3 In the Setup Support Rules screen, additional checks are processed before
installation continues; for example, the installer warns of the presence of Win-
dows Firewall with a warning to unblock appropriate ports. Review the warn-
ings/failures (if any) and click Next.

4 The Installation Type screen lets you choose between installing a new instance
or adding features to an existing instance. For our example, let’s choose the
default (Perform a New Installation) and click Next.

5 The Product Key screen asks you to select between a free edition (Enterprise
Evaluation or Express) or the option to enter a product key (supplied with the
purchase of SQL Server). Make the appropriate choice and click Next.

6 At the license terms screen, review the terms, check the “I accept the license
terms” box, and click Next.

7 On the Feature Selection screen shown in figure 4.3, select the appropriate fea-
tures and choose an installation directory (or accept the default). You can dis-
play additional information on each feature by clicking on the feature name.
Click Next.

8 In the Instance Configuration screen, shown in figure 4.4, choose between a
default or a named instance, enter the instance ID and root directory (or accept
the default settings), and click Next.

9 The Disk Space Requirements screen confirms the existence (or absence) of
the necessary disk space for installation to proceed. Review the summary of
required and available space and click Next to continue.
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L=
Feature Selection

Select the Enterprise Evaluation features to install. For clustered installations, only Database Engine Services and Analysis Services
can be clustered.

Setup Support Rules Features: Description:
CeF A ozs Instance Features Indlude the Database Engne, the core
Product Key service for storing, processing and

securing data. The Database Engine

QL Server Replication

License Terms i
- pravides controlled access and rapid
Feature Selection Full-Text Search transaction processing and also provides
X [[] Analysis Services rich support for sustaining high availability.
Instance Configuration [ Reporting Services
Disk Space Reguirements Shared Features
Server Configuration Business Intelligence Development Studio

Client Tools Connectivity

Databa: c i
B Integration Services

Error and Usage Reporting Client Tools Backwards Compatibility
Installation Rules [ Client Tools SDK
Ready to Instal SQL Server Books Online

Management Tools - Basic
Management Tools - Complete
Complete SQL Client Connectivity SDK
[ Microsoft Sync Framework
Redistributable Features

Select All Unselect All

Shared feature directory: IC: ‘\Program Files\Microsoft SQL Server\

Installation Progress

< Back | Next > | Cancel | Help |

A

Figure 4.3 The Features screen enables you to select various features for installation.

L=
Instance Configuration

Specify the name and instance ID for the SQL Server instance.

Setup Support Rules ¢ Default instance
TEEAITTEE & Named instance:  [GAL=S2
Product Key
License Terms
Feature Selection Instance ID: [saLes2
Instance Configuration
Instance root directory: IC:\ngram Files\Microsoft SQL Server),
Disk Space Requirements
Server Configuration
Database Engine Configuration SQL Server directory:  C:\Program Files\Microsoft SQL Server\MSSQL10.SALES?
Error and Usage Reporting
Installed instances:
Installation Rules
Ready to Install Instance | Features. Edition Version Instance ID
Installation Progress AS,RS Enterprise 10.0.1600.22 MSAS10.5ALES _AS...
Complete SALES SQLEngine,SQLENG. .. |Enterprise 10.0.1600.22 MSSQL10.SALES
MARKETING SQLEngine Enterprise 10.0.15600.22 MSSQL10.MARKETL....
CONFIG SQLEngine Enterprise 10.0.1600.22 M55QL10.CONFIG
MSSQLSERVER SQLEngine,SQLENg. .. |Developer 9,00.1399.06 MSSQL.1
5QL2005 SQLEngine,SQLENG. .. |Developer 9.00.1399.06 MSSQL.2
<Back | Wets | caned | el

Figure 4.4 This screen lets you select between a default and a named instance.

10 In the Server Configuration screen, shown in figure 4.5, enter the account
names and passwords for the SQL services, and optionally change the startup
type. As we discussed earlier in the chapter, these accounts should be created as
standard privilege accounts prior to installation. Before clicking Next to con-
tinue, click the Collation tab to review (and optionally modify) the default col-
lation. As we covered earlier, use caution when selecting a custom collation.
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A=
Server Configuration

Specify the configuration.

Setup Support Rules o T | Collation |
Installation Type
Product Key Microsoft recommends that you use a separate account for each SQL Server service.
License Terms Service | Account Name Password Startup Type
Feature Selection SQLAgent-Sales Manual d
Instance Configuration SQL Server Database Engine 5QL-Sales Automatic j
Disk Space Requirements |
Server Configuration
Database Engine Configuration Use the same account for all SQL Server services |
Error and Usage Reporting
Instaliation Rules These services will be canfigured automatically where possible to use alow privilege account. On some
Ready to Instal older Windows versions the userwill need to specify a low privilege account. For more information, click
Installation Progress Help.
Complete Service Account Mame Password Startup Type

5QL Full-text Filter Daemon Launcher | NT AUTHORITYYLOCAL 5... Manual

SQL Server Browser NT AUTHORITYY OCAL 5... Automatic j

< Back | Next = | Cancel | Help |

Figure 4.5 On this screen, you select a service account and startup type for each SQL service.

11 On the first tab of the Database Engine Configuration screen, shown in figure
4.6, you select the authentication mode for the instance: Windows or Mixed
Mode. As we’ll discuss in chapter 6, Windows authentication mode is the most
secure option, and is therefore the default (and recommended) option. If you
choose Mixed Mode, be sure to enter a strong system administration (SA)
account password. Regardless of the selected authentication mode, click either

T
Database Engine Configuration

Specify Database Engine authentication security mode, administrators and data directories.

Setup Support Rules Account Pravisioning | Data Directories | FILESTREAM |

Installation Type

ProductKey Specify the authentication mode and administrators for the Database Engine.
License Terms. Authentication Mod

Feature Selection

& Windows authentication mode
Instance Configuration

Disk Space Requirements:
Server Configuration Built-in SQL Server system administrator accourt
Database Engine Configuration Enter password: |
Error and Usage Reporting
Installation Rules.

Ready to Install Specify SQL Server administrator:

" Mixed Mode (SQL Server authentication and Windows authentication)

Confirm passwnrd:l

Installation Progress SNE-SOL-PR-0 lledge (RColledge)
Complete

S0L Server administrators
have unrestricted access to
the Database Engine.

AddCurrantUsarI Add...l Removal

< Back | MNext > | Cancel | Help |

Figure 4.6 The Account Provisioning tab allows you to select the authentication mode and
SQL Server administrators.
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i SQL Server 2008 Setup —|a] x|
Database Engine Configuration
Specify Database Engine authentication security mode, administrators and data directories.
Setup Suppart Rules Account Provisioning  Data Directories | F1LESTREAM |
Instalation Type
Product Key Data root directory: [ErsoL Data
License Terms System database directory: Er\SQL Data\MSSQL10.SALES2\MSSQLIData
Feature Selection
User databasedirectory:  [E-\5QL DataMS50L 10, SALES2MS5QLData
Instance Configuration
Disk Space Requirements User databaselog directory: [F+\5QL Log\MS5Q1 10.5ALES2MS5QU Data
Server Configuration Temp DB directory: [: 5L TempssQL 10.5ALES 255G Date
Database Engine Configuration
e T Temp DB log directory:  [Gr\SQL TempIMSSQLID SALES2IMSSQLIData
Instalation Rules Backup directory: [G: 5QL Bakups50L 10.5ALES 2SS Badkup
Ready to Install
Installation Progress .
Figure 4.7 On the
Complete
Data Directories
tab, specify custom
directories for
< Back | Next > | Cancel | Help | data, logs, backup,
and tempdb.

12

13

14

Add Current User or Add to select a user to add to the SQL Server administra-

tion group. Unlike earlier versions, SQL Server 2008 setup enforces this selec-

tion as a secure alternative to adding the BUILTINN\Administrators group to the

SQL Server administration role. We’ll explain this in more detail in chapter 6.

To continue, click the Data Directories tab.

The Data Directories tab, as shown in figure 4.7, lets you specify default directo-

ries for data, log, tempdb, and backup directories. As covered earlier, physical

disk separation of these directories is important, and we’ll address this topic in

greater detail in chapter 9. After entering the directory locations, click the

FILESTREAM tab to continue.

Use the FILESTREAM tab to configure the instance for FileStream access. As

you’ll see in chapter 9, FileStream is a new option for binary large object

(BLOB) management. Regardless of the selection at this point, FileStream can

be configured as a postinstallation task. After reviewing the options on this tab,

click Next.

In the remaining installation steps, you’ll accomplish the following:

* Specify whether to send error reports and feature usage data to Microsoft

* Review final installation rules checks

* View the summary of installation choices, and click Install to execute the
installation based on the previous selections

* View the installation progress

* On the Completion screen, view the installation log file

When installation is complete, SQL Server saves the choices you made during setup in
ConfigurationFile.ini, which you’ll find in the C:\Program Files\Microsoft SQL
Server\100\Setup Bootstrap\Log\yyyymmdd_hhmmss directory. You can use this file to
confirm the installation proceeded with the required options, as well as use it as a base
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for subsequent unattended installations via the command prompt. We’ll cover these
options shortly.

After installation, you must perform a number of important configuration activi-
ties, such as sizing the tempdb database, setting minimum and maximum memory val-
ues, and creating SQL Agent alerts. We’ll cover these tasks in subsequent chapters.

Command prompt installations

In addition to using the GUI installation wizard that we’ve just covered, you can install
SQL Server 2008 from the command prompt, as you can see in figure 4.8. You can find
the syntax and options in SQL Server BOL in the “How to: Install SQL Server 2008
from the Command Prompt” topic.

C:\Windows\system32\cmd.exe

[-]
D:\>Setup.exe /q /ACTION=Tnstall /FEATURES=S0L .AS, RS IS, Tools,BIDS,BOL /TNSTANCE]
NAME=SALES2 /SECURTTYMODE=SQL /SQLSYSADMINACCOUNTS=" E*S[]L PR- ﬂl\RColledJe /Sﬂ
k]JJJ;aE%SC /SOLSVCHCCUUEEL BNE- SUL PR-BINSQL-Sales™ /SULSV N

ASSHOR
da 01\S0LAgent-Sales” /AGTSYCPASSHORD=" 998HH i

hbYgF" /PSSYSADMINACCOUNT E- SUL PR-01\RColledge’ /ASSYCACCOUNT="BNE-SOL-PR-0 Figure 4.8 SQL Server
1\AS Sales” /ASSVCPASSHORD="Hagf$#6 aS" /RSSVCACCOUNT="BNE-SOL-PR-01\RS-Sales” 2008 i
RSSYCPASSHORD="BbV%4 *As™ /SULBRUUSERHCCUUNT "NT AUTHORITYALOCAL SYSTEM™ /ISSVCAC command-line
COUNT="NT Authority\Network Service”. installation

As mentioned earlier, the ConfigurationFile.ini is created at the end* of a GUI-based
installation. This file should be preserved in its original state for later analysis, but you
can make a copy and use it for subsequent installations at the command prompt via
the /Configurationfile parameter, as shown in figure 4.9.

5 C:\Windows\system32\cmd.exe

D:\>setup.exe /q /ACTION=Install /Configurationfile=c: \SlJLInstallTemplates\Sales

2\ConfigurationFile.ini

Figure 4.9 Use the /Configurationfile option at the command line to direct SQL
Server to install based on the contents of a ConfigurationFile.ini file.

Command prompt installations with configuration files are ideal in standardizing and
streamlining installation, particularly when installations are performed by those with-
out the appropriate SQL Server knowledge.

SQL Server 2008 can be installed alongside earlier versions of SQL Server. Doing so
is a common technique in migrating databases, an alternative to an in-place upgrade,
both of which we’ll cover next.

Upgrading to SQL Server 2008

Depending on the environment, the upgrade to SQL Server 2008 can be complex, par-
ticularly when technologies such as replication and clustering are involved. In this sec-
tion, rather than attempt to cover all of the possible upgrade issues, I've aimed for the
more modest task of providing you with an insight into the various upgrade techniques.

* The INI file can also be created by proceeding through the GUI installation, but cancel it at the very last step,
on the Ready to Install page.
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SQL Server 2008 Upgrade Technical Reference Guide

As with installation, upgrading to SQL Server 2008 requires considerable planning
and preparation. Microsoft recently released the SQL Server 2008 Upgrade Techni-
cal Reference Guide. Weighing in at 490 pages and available for free download from
the Microsoft website, this guide is essential reading as part of any upgrade project
and contains important information on best practices and specific advice for various
upgrade scenarios.

Depending on the availability of spare hardware and the allowed downtime, you can
choose one of two upgrade techniques. The first is known as an in-place upgrade, in
which an entire instance of SQL Server 2000 or 2005 along with all of its databases are
upgraded in one action. Alternatively, you can use the side-by-side technique, in which
individual databases can be migrated one at a time for more control. Both of these
techniques have their advantages and disadvantages, as you’ll see shortly.

Before we look at the details of in-place versus side-by-side, let’s discuss the impor-
tance of analyzing the target database/instance before upgrading by using SQL
Server’s Upgrade Advisor tool.

Upgrade Advisor

Each new version of SQL Server contains behavioral changes, some major, some
minor. In any case, even small, subtle changes can significantly impact application
behavior. Regardless of the upgrade technique, a crucial step in preparing for an
upgrade to SQL Server 2008 is to analyze the upgrade target and determine whether
any issues require attention. Together with the appropriate upgrade technique, such
analysis is essential in minimizing unexpected issues, making the upgrade process as
smooth as possible.

SQL Server 2008, like 2005, includes an Upgrade Advisor tool, which you can use
to examine existing 2000 and/or 2005 instances to determine whether any issues will
prevent an upgrade from completing (blocking issues) or backward-compatibility
issues that may lead to application failure after the upgrade. The Upgrade Advisor
tool (which you access from the Planning menu of the SQL Server Installation Center
as shown in figure 4.2) can be used to examine all SQL Server components, including
Analysis Services, Reporting Services, Integration Services, and the core database
engine itself.

The Upgrade Advisor has two main components: an analysis wizard and a report
viewer. Use the wizard to select an upgrade target (SQL Server components, instances,
and databases) and begin the analysis. Once complete, the report viewer can be used
to view the details of the analysis, as shown in figure 4.10.

Like the 2005 version, the Upgrade Advisor tool can analyze trace files and Trans-
act-SQL (T-SQL) scripts. You perform this analysis as a proactive measure to identify
possible issues with application-generated data access code or T-SQL scripts, such as
backup scripts used in scheduled maintenance plans.
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Eicrosoft SQL Server 2008 Upgrade Advisor 7 SQL Serverams
@
View Report
Ungrade Adviser Report Location: C:lUsers\RColledgelDocuments|SQL Server 2008 Upgrade Advisor Reports|BNE-SQL-PR-01ISQL2008L. )] Open Report
Server: [BNESGLPROT =l Fiterby:
Instance or component: [SaL Server: BNE-SQL-PR-OT\SQL2005 =1 [Avissues =l
Database Server L
Importence ~  When to fix Description
= a Before Invalid object name 'SYS.SYMMETRIC_KEYS'.
[E3] [5] Befare Full-Text Search has changed in SQL Server 2008
=] [5] Befare (Changes to the storage format for types xs:dateTime, xs:date, and xs:time

Upgrade Advisor detected XMLSchema Collections that reference xs:date, xs:time orxs:dateTime.
[5] show sffected obiects. (3 objects)
@ Tell me more about this issue and howto resolve it.

I~ This issue has been resolved.

= A Advisory Other Database Engine upgrade issues
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Figure 4.10 The Upgrade
Advisor wizard lets you
inspect a SQL Server 2000
or 2005 instance before
upgrading to detect issues
requiring attention.

Running the Upgrade Advisor produces a list of tasks that fall into two categories:
those that must be completed before an upgrade can be performed, and those for
attention once the upgrade is complete. Rather than list all of the possible post-
upgrade tasks, here are the recommended ones for the core database engine:

= Compatibility level check—Post-upgrade, the compatibility level of the database is left
at the pre-upgrade version. Although this is advantageous in minimizing the
possibility of applications breaking due to the use of older language syntax
that’s no longer compatible with SQL Server 2008, some new functionality and
performance optimizations won’t be available until the new compatibility level
is applied. Leaving an upgraded database at a previous compatibility level
should be seen as an interim migration aid, with application code updated as
soon as possible after installation. You can change the compatibility level of an
upgraded database using the sp_dbcmptlevel stored procedure, or via the data-
base properties in Management Studio, as shown in figure 4.11.

= Max Worker Threads—If you’re upgrading from SQL Server 2000, the Max Worker
Threads setting, covered in chapter 7, is kept at the default value of 255. After the
upgrade, change this value to 0, which allows SQL Server to determine the appro-
priate value based on the number and type of CPUs available to the instance.

= Statistics update—Although SQL Server 2008 can work with statistics generated
from earlier versions, I recommend you perform a full statistics update to take
advantage of the query optimizer improvements in SQL Server 2008. Chapter

13 will discuss statistics in more detail.

' Database Properties - AdventureWorks2008

5 Serpt ~ ) Help

Collation |SQL_Latin1_General_CP1_CI_AS |

Recovery model. IFuH j
[ Change Trackil
é: P acn Compatbitty level: SQL Server 2008 (100) |
- SQL Server 2000 (800
R o repes i Sl Sove 1 0
= Dz A
Qx Transaction Log Shipping ’; él ‘ =]

Figure 4.11 After you
upgrade, the compatibility
level of a database should
be set to SQL Server
2008, once testing has
confirmed the absence of
any unexpected problems.
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= Configuration check—Like 2005, SQL Server 2008 complies with the secure by
default installation mode, whereby certain features are disabled upon installa-
tion. We’ll cover these issues in chapter 6. Depending on the installation, cer-
tain required features may need to be manually enabled postinstallation.

® DBCC UPDATEUSAGE—Databases upgraded from SQL Server 2000 may report
incorrect results when using the sp spaceused procedure. Running the
UPDATEUSAGE command will update the catalog views used by this procedure,
thus fixing this inaccuracy.

Before looking at the upgrade methods, note that regardless of the method you
choose, performing a test upgrade is crucial in identifying possible issues. Test
upgrades provide an opportunity to

* Determine the length of the upgrade process, crucial in planning downtime for
the real upgrade.

* Determine application behavior after the upgrade. This will allow you to set the
database compatibility level to SQL Server 2008 and ensure applications work as
expected.

* Performance-test applications on the upgraded database. If performance is
poor, a test upgrade provides a chance of investigating the reasons prior to the
production upgrade.

= Last but not least, complex upgrades involving components such as replication
are certainly not something you want to be doing the first time in production!

So, with these points in mind, let’s take a look at the two upgrade methods, starting
with the in-place method.

In-place upgrade

The in-place upgrade method upgrades an instance, and all of its databases, in a single
irreversible action. For simple, small database instances, it provides the easiest and
quickest upgrade method and has the following additional benefits:

* Applications connecting to any of the databases don’t need modification. The
instance name remains the same (if upgrading from a named instance), so no
connection strings need to be changed.

* No additional hardware is required. The instance executables and data are
changed in place.

Despite these benefits, there are some significant downsides to this method, making it
unsuitable for a range of scenarios:

= All of the instance’s databases have to be upgraded at once. There’s no option
to upgrade only some. If one of the databases (or its applications) needs modi-
fication before upgrading, then all of the other instance databases will have to
wait before the upgrade can proceed.

* A failed upgrade, or one that produces unexpected results, can’t be rolled back,
short of running up new hardware and restoring old backup files, or using a vir-
tualization snapshot rollback process.
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Because the rollback options are limited with this method, it’s critical that you com-
plete a full backup and DBCC check on all databases before beginning the upgrade. If
database activity occurs after the full backup, make transaction log backups immedi-
ately prior to the upgrade.

To begin the in-place upgrade, select Upgrade from SQL Server 2000 or SQL
Server 2005 from the Installation menu of the SQL Server Installation Center.

For greater control of the upgrade process, you can choose one of several side-by-
side upgrade methods.

Side-by-side upgrade
In contrast to an in-place upgrade, which upgrades all databases for a given instance, a
side-by-side upgrade is a per database method:

1 A SQL Server 2008 instance is installed as a new installation (compared to an
upgrade). The new instance can be installed on either the same server as the
instance to be upgraded (legacy instance), or on a new server.

2 Each database to be upgraded is migrated from the legacy instance to the new
2008 instance, using one of several methods I’ll describe shortly. Databases are
migrated individually on their own schedule, and possibly to different destina-
tion servers.

3 Once the new 2008 instance is up and running, the legacy instance is decom-
missioned, or retained in an offline state for rollback purposes if required.

The side-by-side upgrade method offers several advantages over the in-place method.
The major advantage is that if something goes wrong with the upgrade, or unex-
pected results render the upgrade a failure, the legacy instance is still available and
unchanged for rollback purposes. Further, the upgrade is granular; individual data-
bases can be migrated with others remaining on the original server, migrated to a dif-
ferent server, or migrated at a later point.
Disadvantages and complexities of this method when compared to the in-place
method are as follows:
= Application connection strings will need to be modified to point to the new
instance name.
= Security settings, maintenance plans, and SQL Server Agent jobs will need to be
re-created on the new 2008 instance, either manually or from a script.
= If the new 2008 instance is on the same server as the legacy instance, the capac-
ity of the server to run both instances in parallel must be taken into account. A
possible workaround for this issue is to limit the resources of one of the
instances, such as the maximum memory and CPU affinity, for the period of
time that both are actively running.
= Downtime is typically longer than for an in-place method; there are several
techniques used to limit this, as you’ll learn in a moment.

Side-by-side upgrades are often scheduled for the same time as server replace-
ments—that is, the new server is purchased, installed, configured, and loaded with a



72

CHAPTER 4 Installing and upgrading SOL Server 2008

new instance of SQL Server 2008, and databases are migrated from the legacy
instance. At the completion of this process, the legacy server is decommissioned,
cycled back to lower environments, or used for other purposes.

The method used to migrate databases as part of a side-by-side upgrade is an
important consideration in determining the rollback and downtime implications for
the upgrade, particularly for larger databases. Let’s walk through the major methods
used, beginning with backup/restore.

BACKUP/RESTORE

The backup/restore method is straightforward and keeps the original database in
place for rollback purposes. A full database backup is made on the legacy database
and restored to the new SQL Server 2008 instance. As part of the restore process, SQL
Server will upgrade the internal structures of the database as necessary.

A variation on this approach involves filegroup backups and piecemeal restores.
These topics will be discussed in more detail in chapters 9 and 10, but essentially this
involves backup and restore of the legacy database’s primary filegroup to the new
2008 instance. After this, the database is online and available on the new 2008
instance, after which individual filegroups can be backed up and restored using a
piecemeal approach in priority order.

ATTACH/DETACH

The attach/detach method involves detaching the legacy database and attaching to
the new 2008 instance. Similar to a restore, SQL Server will upgrade the internal struc-
ture as part of the attach process. To keep the original database available for rollback,
you can copy the database files to the new server before attaching them to the new
2008 instance. After the copy is complete, the database can be reattached to the legacy
instance for rollback purposes if required.

TRANSACTION LOG BACKUP/RESTORE

Depending on the size of the database to be migrated, the time involved in copying
either the data files or backup files in the previous two methods may exceed the down-
time targets. For example, if the backup file was hundreds of gigabytes and had to be
copied over a slow network link, the copy could take many hours to complete. To reduce
downtime, a third method can be used involving transaction log backups. This method
is similar to setting up log shipping (covered in chapter 11) and involves these steps:

1 A full database backup of the legacy database is taken and copied to the new
SQL Server 2008 instance. The legacy database remains online and in use
throughout the copy process.

2 The legacy database is restored on the new 2008 instance WITH NORECOVERY
(full details provided in chapter 10).

3 Finally, at the moment of migration, users are disconnected from the legacy
database, and a transaction log backup is made and copied to the 2008 instance.

4 The transaction log backup is restored WITH RECOVERY.

5 At this point, application connection strings are redirected to the 2008 instance
and users are reconnected.
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There are several variations of this method. If the transaction rate is very high, the size
of the transaction log backup in step 3 may be very large; if so, regular transaction log
backups can be made leading up to this step, reducing the size (and therefore copy
time) of the final transaction log backup. If using this method, restore all but the last
of the transaction log backups WITH NORECOVERY.

TRANSACTIONAL REPLICATION

This method is similar to the transaction log backup/restore but involves replication:

1 Transactional replication is set up from the legacy instance to the new 2008
instance.

2 At the moment of migration, replication is stopped and applications are redi-
rected to the new 2008 instance.

3 Optionally, replication can then be set up in the reverse direction to support a
rollback scenario—that is, data entered on the new 2008 instance post-migra-
tion is copied to the legacy database instance to prevent data loss in the event of
a rollback.

OTHER TECHNIQUES

Other migration techniques include using the Copy Database wizard (in Management Stu-

dio, right-click a database and choose Tasks > Copy Database) and manually creating the

database on the new 2008 instance from script and performing bulk copy operations.
Table 4.1 compares the attributes of the various upgrade techniques.

Table 4.1 Upgrade options compared

Upgrade technique Complexity Rollback options App reconfig Downtime
In-place Lowest No No Lowest
Side-by-side
—Backup/restore Medium Yes Yes Highest
—Detach/copy/attach Medium Yes Yes Highest
—Filegroup restore Medium Yes Yes Moderate
—T-Log backup/restore Medium Yes Yes Lowest
—Transaction replication | Highest Yes Yes Lowest

The side-by-side upgrade method offers much more flexibility and granularity than
the all-or-nothing in-place approach. In all cases, regardless of the upgrade method,
planning is crucial for a successful upgrade. The same is true for the installation of
service packs, our next topic.

Developing a service pack upgrade strategy

If you were to develop a list of the top ten issues that a group of DBAs will argue about,
one that’s sure to appear is the approach to installing service packs. Let’s take a look
at the various considerations involved before looking at a recommended approach.
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Installation considerations

You must consider a number of important factors before making the decision to
install a service pack:

Third-party application vendor support—Most application vendors include sup-
ported SQL Server versions and service pack levels in their support agreements.
In such cases, a service pack upgrade is typically delayed until (at least) it
becomes a supported platform.

Test environments—The ability to measure the performance and functional
impacts of a service pack in a test environment is crucial, and doing so counters
a common argument against their installation—the fear that they’ll break more
things than they fix.

Support timeframes—Microsoft publishes their support lifecycle at http://support.
microsoft.com/lifecycle. While an application may continue to work perfectly
well on SQL Server 6.5, it’s no longer officially supported, and this risk needs to
be considered in the same manner as the risk of an upgrade. It’s not uncommon
to hear of situations in which an emergency upgrade is performed as a result of
a bug in a platform that’s no longer supported. Clearly, a better option is to per-
form an upgrade in a calm and prepared manner.

Complicating the decision to apply a service pack is the inevitable discussion of the
need for application outage.

Application outage

A common planning mistake is to fail to consider the need for scheduled mainte-

nance; therefore, a request to apply a service pack is often met with a negative
response in terms of the impact on users.

Very few organizations are prepared to invest in the infrastructure required for a
zero outage environment, which is fine as long as they realize the importance of plan-

ning for scheduled outages on a monthly or quarterly basis. Such planning allows for

the installation of service packs and other maintenance actions while enabling the
management of downtime and user expectations.

Incremental servicing model

Microsoft has recently moved to an incremental servicing model (http://support.
microsoft.com/default.aspx/kb/935897 /en-us) whereby cumulative updates, con-
sisting of all hotfixes since the last service pack, are released every 2 months. Inaddition
to the bi-monthly release, critical on-demand hotfixes will be delivered as soon as pos-
sible, as agreed between Microsoft and the customer experiencing the critical issue.

So with these issues in mind, let’s take a look at a recommended approach for install-
ing SQL Server service packs.
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Figure 4.12 A recommended approach for implementing service packs and hotfixes

Recommended approach

Although each environment will have its own special circumstances, the following
approach is generally accepted by most DBAs (see figure 4.12 for a summary):

= For a new deployment of SQL Server, use the latest service pack available, sub-

ject to application vendor support policies.

For existing production systems, aim to apply service packs as soon as possible
after their release—for example, at the next available/advertised maintenance
window. This will require preparation and budget to ensure the availability of
test environments for regression testing.

Only apply hotfixes or cumulative updates if there’s a particular need—that is,
you’re suffering from a bug or security vulnerability that’s fixed in the release. If
you’re not in this category, wait for the next general service pack.

If you're denied the chance to apply a service pack, for example, an objection
to the required downtime or fear of the unknown consequences, ensure man-
agement is kept informed of the Microsoft support lifecycle for previous ver-
sions of SQL Server.

Best practice considerations: installing and upgrading SQL Server

Despite the ease with which SQL Server can be installed and upgraded, adequate
preparation is essential in ensuring a stable and secure platform for later use:

= Review the best practices from the previous chapters to ensure hardware com-

ponents are designed and configured appropriately.

= Prior to installation, create nonadministrator domain accounts for each

instance/service combination, and ensure the accounts don’t have any pass-
word expiration policies in place.
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Grant the SQL Server service account the Perform Volume Maintenance Tasks
right; and for 32-bit AWE and 64-bit systems, also grant the Lock Pages in Mem-
ory right.

Prior to installation of each SQL Server instance, prepare directories on sepa-
rate physical disk volumes for the following database components:

* Data files

* Log files

= Backup files

* tempdb data and log

Prior to installation, use the resources available in the Planning tab of the instal-
lation wizard. Included here (among others) are hardware and software
requirements, security documentation, and online release notes.

Only install the minimum set of SQL Server features required. This will increase
security by reducing the attack surface area, and ensure unnecessary services
aren’t consuming system resources.

Don’t install SQL Server on a primary or secondary domain controller.

Ensure consistency in the selection of collations across SQL Server instances,
and unless compatibility is required with earlier SQL Server versions, select a
Windows collation.

Unless it’s being used for applications that can’t work with Windows authenti-
cation, don’t choose the Mixed Mode option. If you do, make sure you
choose a strong SA password and enforce strong password policies for all SQL
Server logins.

If you need to change any of the SQL Server service accounts after the installa-
tion, make changes using the SQL Server Configuration Manager tool. Chang-
ing in this manner ensures the appropriate permissions are granted to the
new account.

When installing SQL Server using the GUI wizard, take care to click and review
each of the tabs before clicking Next. For example, the Database Engine Con-
figuration screen lets you select the Authentication mode. Once you do this,
clicking Next will skip the Data Directories and FILESTREAM tabs, which will
enforce the default values. One of the ramifications of this is that data and log
files will be created in the same directory, unless you manually change them
after the installation.

For a smoother installation process, particularly when a non-DBA is responsible
for installation, use a tailored checklist. Alternatively (or as well as), copy and
modify a ConfigurationFile.ini created from a successful installation and use
the command-line method with the /Configurationfile option.

Before upgrading, download and read the SQL Server 2008 Upgrade Technical Ref-
erence Guide. It contains important information on best practices and specific
advice for various upgrade scenarios.
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= Always run through a trial upgrade in a test environment using a recent copy of
the production database (if possible). Doing so offers many benefits as well as cir-
cumvents potential problems. A trial upgrade will enable you to gather accurate
timings for the actual production upgrade, determine the effect of the new com-
patibility level on application behavior, allow performance testing against a
known baseline to determine the performance impact of the upgrade, and finally,
develop a checklist to ensure the real upgrade runs as smoothly as possible.

= Use the Upgrade Advisor to analyze upgrade targets for issues that will prevent an
upgrade or to gather a list of issues that will need to be addressed after the
upgrade. If possible, feed SQL Server Profiler trace files into the Upgrade Advisor
to examine any application code that may need to change before the upgrade.

= After the upgrade, attend to any issues identified by the Upgrade Advisor,
including the following: setting the database compatibility level, updating statis-
tics, checking configuration for features that need to be enabled, and if upgrad-
ing from SQL 2000, setting the Max Worker Threads option to 0 and running
DBCC UPDATEUSAGE.

= The in-place upgrade method may be simple, but it exposes the possibility of
having no rollback position if required. The various side-by-side upgrade meth-
ods offer more choices for rollbacks while also minimizing downtime.

= If using the in-place upgrade method, perform a full backup and DBCC check
of each database prior to the upgrade.

= Using the Microsoft Assessment and Planning Toolkit Solution Accelerator tool
is an effective means of discovering SQL Server instances and can be used as the
starting point for consolidation and/or upgrade projects.

= Prior to any installation, upgrade, or service pack/hotfix install, always read the
release notes for any late-breaking news and details on how certain components
and features may be affected.

= Prepare for service packs. They’re released for a good reason. Have both the
time and environments ready for regression testing before applying in produc-
tion, and consider any software vendor warranties before application.

= Only apply hotfixes and cumulative updates if there’s a specific reason for
doing so; otherwise, wait for the next service pack release.

= Alwaysread the release notes that accompany service packs, hotfixes, and cumu-
lative updates. Such notes often contain crucial information that may impact
certain configurations.

Additional information on the best practices covered in this chapter can be found
online at http://www.sqlCrunch.com/install.
In the next chapter, we’ll discuss installing SQL Server on a failover cluster.
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