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Introduction

This book provides a critical examination of all of the major new functionality in SQL Server 2005, 
covering such diverse topics as CLR integration, the new management tools, SQL Server Integration 
Services, Service Broker, Transact-SQL (T-SQL) programming, and database mirroring.

The book does not profess or even try to be a comprehensive reference on any one of these areas—
as you are probably aware, this would often require a sizable book in itself. Instead, it provides practical, 
in-depth coverage of the core topics in each area, illustrated with realistic examples. Hopefully, we’ve 
done this in such a way that you will immediately be able to translate what you learn here into your 
business environment and have a firm foundation for exploring a particular topic further, should it 
be necessary.

SQL Server 2005 is a vast new release. This book provides you with a starting point, a road map, 
and a strong foundation on which to build. Its practical nature and careful guidelines and advice 
will mean that the book continues to be useful long after your initial assessment of SQL Server 2005 
is complete.

Who This Book Is For
This book is for anyone who wants to learn about SQL Server 2005. The topics are diverse and deep, 
and there is something in here for everyone, whether you are a DBA, developer, or business intelli-
gence (BI) practitioner. As long as you have a sound base knowledge of SQL and relational database 
in general, then this book will teach you about the extensive new feature set of SQL Server 2005 and 
about how best to put these features to work in your environment.

How This Book Is Structured
This book is written is such a way that you can read through the book cover to cover or dip in and out 
for specific topics. It is structured as follows.

Chapter 1: SQL Server Overview and Installation
This chapter details a brief history on the evolution of SQL Server from a “desktop database” to a full-
fledged enterprise-class relational database management system (RDBMS). It provides a quick refer-
ence guide to the new SQL Server 2005 feature set for each of the SQL Server editions, and then steps 
through the whole installation process. Many readers will already have SQL Server installed, but if 
you’re downloading it for the first time from MSDN (we recommend using SQL Server Developer 
Edition), then this chapter will get you set up and ready to work through all of the examples in the book.
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Chapter 2: SQL Server Management Technologies
SQL Server Management Studio (SSMS) is the major new management tool for SQL Server 2005. It 
combines most of the tools that you previously used separately (Enterprise Manager, Query Analyzer, 
and so on), and adds additional capabilities. This chapter details the functional and interface 
enhancements that have been made and how they might affect you. It also takes a look at the new 
Server Management Objects (SMO) technology, the successor to SQL-DMO.

Chapter 3: T-SQL Enhancements for Developers
Reports of the imminent demise of T-SQL have been greatly exaggerated. This chapter explores the 
feature and performance enhancements from a developer’s perspective, covering such topics as 
common table expressions (CTEs), new join types, improved error handling, and more.

Chapter 4: T-SQL Enhancements for DBAs
This chapter switches focus to the numerous administration enhancements such as DDL triggers, 
table and index partitioning, snapshots, and the new SNAPSHOT isolation level.

Chapter 5: .NET Integration
Although T-SQL is alive and well, there are some things that it just isn’t meant to do. Previously, 
when T-SQL ran out of steam, developers were plunged into the complex world of extended stored 
procedures. No longer. In many people’s eyes, the biggest advancement in 2005 is the inclusion of 
the common language runtime, or CLR, within the database. As a result, developers can now create 
objects (stored procedures, user-defined functions, and so on) using any of the .NET languages (VB .NET, 
C#, C++, etc.) and compile them into .NET assemblies. These assemblies are deployed inside the 
database and run by the CLR, which is hosted inside the SQL Server memory space. This chapter 
introduces programming with CLR objects via a step-by-step tour through development of a CLR 
stored procedure. It describes the .NET object model provided for SQL Server CLR development, along 
with best practices for developing CLR objects and various deployment issues.

Chapter 6: Programming Assemblies
This chapter continues the exploration of CLR integration with some in-depth examples on the use 
of CLR user-defined types, functions, aggregates, and triggers.

Chapter 7: SQL Server and XML
This chapter provides an overview of the XML technology as it relates to SQL Server. It takes a broad 
look at XPath and XML Schema support in SQL Server 2005, and then drills down into how to get 
XML into and out of the database. It covers how to get XML into your relational data columns using 
OPENXML, updategrams, and SQLXML’s XML Bulkload provider. It then shows how to query the rela-
tional columns and return the results as XML, using FOR XML.

Chapter 8: SQL Server 2005 XML and XQuery Support
This chapter investigates native XML support in SQL Server 2005, via the new XML datatype. It shows 
how to create XML columns, insert data into those columns, and then retrieve that XML data using 
XQuery.



■I N T R O D U C T I O N xxv

Chapter 9: SQL Server 2005 Reporting Services
SSRS 2005 is the latest and most powerful reporting technology from Microsoft. An integral part of 
the SQL Server 2005 database, it allows you to design, author, render, and deploy reports via the Web 
or a company intranet. This chapter starts out by showing you how to create a report using SQL 
Server 2000 Reporting Services and then how to migrate that report to SSRS 2005. Next, it describes, 
and shows how to take advantage of, the numerous SSRS 2005 feature enhancements, such as multi-
valued parameters, interactive sorting, and the use of the new ad-hoc Report Builder.

Chapter 10: Analysis Services
Databases store data, but they become truly profitable when that data can used and interpreted to 
provide business intelligence (BI). Powered by the new Business Intelligence Development Studio 
(BIDS), SQL Server Analysis Services (SSAS) is the major new suite of technologies designed to support 
the development and administration of BI applications. Described in this chapter are the SSAS 
mechanisms for exploiting Online Analytical Processing (OLAP) and data mining.

Chapter 11: Security
As with most areas of SQL Server, the security features built into SQL Server 2005 have undergone a 
fairly radical overhaul. This chapter takes a look at the new features for granting and denying permis-
sions to access resources in the database, and the new system of schemas, which now resemble ANSI 
SQL schemas far more closely. It addresses new security functionality, such as the Surface Area 
Configurator (SAC) feature and the new encryption functions.

Chapter 12: Service Broker
One of the most important new features of SQL Server 2005 is Service Broker. Service Broker is a 
message queuing technology that is native to SQL Server and allows developers to integrate SQL 
Server fully into distributed applications. Service Broker provides an asynchronous system for data-
base-to-database communication; it allows a database to send a message to another without waiting 
for the response, so the application will continue to function if the remote database is temporarily 
unavailable. All of this is demonstrated in this chapter with in-depth working examples.

Chapter 13: Automation and Monitoring
SQL Server 2005 brings with it advancements in many areas that will make the daily administration 
and maintenance of SQL Server much easier. The first half of this chapter takes an in-depth look at 
SQL Server Agent 2005, the task scheduling service used by SQL Server to execute a variety of jobs, 
including T-SQL, replication, and maintenance tasks. The chapter then moves on to examine tools 
such as Maintenance Plans, SQLCMD, and database mail, and demonstrates how they can make a 
SQL Server DBA’s life easier.

Chapter 14: Integration Services
SQL Server Integration Services (SSIS), formerly known as Data Transformation Services (DTS), is 
Microsoft’s extraction, transformation, and loading tool that comes bundled with SQL Server 2005. 
It has been massively overhauled and expanded, and this chapter will lead you through all of the 
significant changes. It guides you through all of the data flow, control flow, and transformation tasks, 
using plenty of hands-on examples along the way to really demonstrate the power of this new tool.
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Chapter 15: Database Mirroring
Although disabled in the first SQL Server 2005 release, database mirroring is a very significant new 
feature. Microsoft is committed to re-enabling it after a period of extra testing, so many DBAs will 
want to find out what it can do and prepare for its adoption. This chapter investigates the new data-
base mirroring capability and gives detailed instructions on how to set up and use it. It relates database 
mirroring to existing technologies, such as failover clustering, replication, and log shipping, and provides 
advice on which technology is best to solve a particular problem.

Chapter 16: Notification Services
SQL Server 2005 now comes with a built-in dynamic subscription and publication mechanism—
namely, Notification Services (NS). This chapter fully describes the NS architecture, walks you 
through how to create a NS application, and then covers how to program with NS: creating and 
modifying your subscribers, devices, and subscriptions; submitting events to NS; working with 
custom components; and so on.

Prerequisites
Ideally, you will be running the examples in this book on the final release version of SQL Server 2005 
and Visual Studio 2005. However, at a minimum, you need at least the September CTP of SQL 
Server 2005 and the release candidate of Visual Studio 2005.

While some chapters do not require Visual Studio, having Visual Studio will give you the best 
overall experience with this book. Of course, you should follow the software prerequisites and system 
requirements suggested by both the SQL Server 2005 and Visual Studio 2005 documentation.

Source Code and Updates
As you work through the examples in this book, you may decide that you want to type in all the code 
by hand. Many readers prefer this because it is a good way to get familiar with the coding techniques 
that are being used.

Whether you want to type the code in or not, all the source code for this book is available in the 
Source Code area of the Apress website (http://www.apress.com). If you like to type in the code, you 
can use the source code files to check the results you should be getting—they should be your first 
stop if you think you might have typed in an error. If you don’t like typing, then downloading the 
source code from Apress website is a must! Either way, the code files will help you with updates and 
debugging.

Errata
Apress makes every effort to make sure that there are no errors in the text or the code. However, to 
err is human, and as such we recognize the need to keep you informed of any mistakes as they’re 
discovered and corrected. An errata sheet will be made available on this book’s main page at 
http://www.apress.com. If you find an error that hasn’t already been reported, please let us know.

The Apress website acts as a focus for other information and support, including the code from 
all Apress books, sample chapters, previews of forthcoming titles, and articles on related topics.
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Contacting the Authors
You can contact this book’s lead author, Tom Rizzo, either via his e-mail address at 
thomriz@microsoft.com or via his blog at http://www.sqljunkies.com/WebLog/tom_rizzo/
default.aspx.
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SQL Server Overview and Installation

SQL Server 2005 is a major advancement over SQL Server 2000. Right from the very beginning of 
your SQL Server 2005 experience, you will notice great changes in the installation process. You’ll see 
as you progress through this book that these changes continue throughout the product.

In this chapter, we’ll briefly overview how SQL Server has evolved in recent years, and then we’ll 
look at the current editions of SQL Server 2005 and the features offered with each.

We’ll then examine the compatibility of different editions (32-bit and 64-bit) of SQL Server with 
the various available operating systems flavors and take a look at the minimum system requirements 
for SQL Server 2005 installation.

Having done that, we’ll walk through the installation process itself step by step, discussing the 
major considerations you’ll need to take into account along the way. If you’ve performed or seen an 
installation of Visual Studio .NET, then the SQL Server 2005 installation process will be familiar to 
you—it’s very similar in its methodology. No longer do you have to run several installations to 
ensure all the components you want are there. A treeview structure now lists all the possible compo-
nents and combinations, thereby allowing you to install everything you need in one pass. There are 
also two new example databases you can install and use for testing new functionality provided with 
SQL Server 2005. 

Evolution of SQL Server
Table 1-1 briefly charts the evolution of SQL Server, up to SQL Server 2000.

The very first version of SQL Server emerged in 1989/1990. It was available for OS/2, and its 
code base was essentially the same as Sybase SQL Server 4.0. The first edition of SQL Server for 
Windows NT emerged in 1993 and was a basic port of Sybase SQL Server 4.0 from OS/2 to NT.

The emergence of SQL Server 6.5 marked the split from Sybase; the database engine was 
completely rewritten specifically for NT. From that point on, SQL Server has evolved rapidly into a 
powerful enterprise-level database. SQL Server started life as a small, inexpensive desktop database, 
with some GUI management tools, and has been progressively expanding its enterprise feature set, 



2 C H A P T E R  1  ■  S Q L  S E R V E R  O V E R V I E W  A N D  I N S T A L L A T I O N

scalability, and performance to the point where it is a serious competitor—most significantly to 
Oracle—in the medium-sized enterprise market (although, of course, SQL Server competes only on 
the Windows platform).

It is interesting to contrast SQL Server’s journey from small business to enterprise with that of 
Oracle’s, which in some ways has been pushing in the opposite direction. From the very start, Oracle 
was designed to handle large databases, and high numbers of transactions and users. In terms of 
“out-of-the-box” performance and scalability (i.e., the numbers of transactions and users per single 
instance), many consider Oracle to still be the superior database. However, some perceive that this 
superiority comes at the expense of high costs and complexity—but that the performance numbers 
are getting closer.

Whatever the truth might be, it is certain that the competition between Oracle and SQL Server 
is set to intensify with the release of SQL Server 2005. Certainly part of the drive behind the release of 
Oracle 10g appears to be to reduce the total cost of ownership (TCO) of the database and to make it 
easier to mange, introducing, as it does, a whole swath of “automated” management tools.1

In the meantime, SQL Server 2005 marks a significant advance in Microsoft’s march into the 
enterprise database arena.

Table 1-1. History of SQL Server

Year Version Description

1993 SQL Server 4.2
(a desktop database)

A low-functionality desktop database, capable of meeting the data 
storage and handling needs of a small department. However, the 
concept of a database that was integrated with Windows and had an 
easy-to-use interface proved popular.

1995 SQL Server 6.5
(a small business 
database)

A major rewrite of the core database engine. This was SQL Server’s first 
“significant” release, and it included improved performance and impor-
tant feature enhancements. It still had a long way to go in terms of its 
performance and feature set, but it was now capable of handling small e-
commerce and intranet applications, at a fraction of the cost of competitors’ 
offerings.

1998 SQL Server 7.0
(a web database)

Another significant rewrite to the core database engine. Version 7.0 was a 
defining release, providing a reasonably powerful and feature-rich data-
base that was a truly viable (and still cheap) alternative for small-to-
medium businesses, between a true desktop database such as Microsoft 
Access and the high-end enterprise capabilities (and price) of Oracle and 
DB2. It gained a good reputation for ease of use and for providing crucial 
business tools (e.g., analysis services and data transformation services) 
out of the box, which were expensive add-ons with competing databases.

2000 SQL Server 2000
(an enterprise 
database)

Vastly improved performance scalability and reliability sees SQL Server 
become a major player in the enterprise database market (now supporting 
the online operations of businesses such as NASDAQ, Dell, and Barnes & 
Noble). A stiff price increase slowed initial uptake, but 2000’s excellent 
range of management, development, and analysis tools won new customers. 

1. Of course, this is not the whole story. Oracle has also invested heavily in technologies such as Real Application 
Clusters (RAC), which ultimately is designed to reduce the cost of implementing highly scaleable enterprise 
systems—although at the moment it is still a very expensive technology!
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SQL Server 2005 Overview
SQL Server 2005 brings with it a vast array of new features, graphical user interfaces (GUIs), and 
management tools, many of which are covered in this book. The following list should give you a brief 
taste of these:

• The ability to host the .NET Framework common language runtime (CLR) in the database so 
that you can now program assemblies in Visual Basic 2005 and C# in the database. This may 
have interesting consequences for the SQL Server database programmer, who previously was 
limited to SQL and T-SQL, and it will have dramatic implications for the way applications may 
be architected.

• Deep support for XML, via a full-fledged XML datatype that carries all the capabilities of rela-
tional datatypes. You can enter an XML document into your database, have it validated, and 
extract just part of the document. This means that you can marry semistructured data with 
relational data, storing them in the same place and treating them in the same way. Additionally, 
server-side support is provided for XML Query (XQuery) and XML Schema Definition language 
(XSD) standards.

• A completely revamped GUI management tool called SQL Server Management Studio (SSMS), 
which provides a single, integrated environment for most management/administration 
requirements.

• A reporting framework (SQL Server Reporting Services, or SSRS) as an integral part of the 
database.

• A new application framework, the Service Broker, for asynchronous message delivery.

• Vastly improved and expanded SQL Server Integration Services (SSIS; formerly Data Trans-
formation Services), a tool for extracting, transforming, and loading data (again, a feature that 
is a costly add-on with other relational database management systems).

The latter three are excellent examples of features that SQL Server provides as an integral part 
of the product, rather than as (extra-cost) add-ons.

Editions
SQL Server 2005 is available in the following distinct editions:

• Enterprise: This is the most powerful, scalable, and expensive SQL Server 2005 edition. It is 
targeted, as its name suggests, at enterprise businesses where performance availability and 
scalability are of paramount importance. It supports all available features.

• Developer: This is the same as the Enterprise Edition, but with restrictions on CPUs and licenses.

• Standard: This edition is a cheaper option than Enterprise and Developer, and it is targeted at 
small- and medium-sized businesses. It removes support for such features as partitioning 
and online indexing, but it does support many of the “high-end” features, such as Analysis 
Services, Integration Services, database mirroring, and so on.

• Workgroup: This edition is designed for small- and medium-sized businesses and depart-
mental solutions. It supports many of the core SQL Server features, but it doesn’t include 
high-availability features, and it also has limited analysis functionality.

• Express: This edition replaces Microsoft SQL Server Desktop Engine (MSDE). However, it 
inherits many (nonenterprise) features from SQL Server 2005 and comes complete with its 
own dedicated (albeit limited) development and administration tools. It is freely available 
and is an ideal database for departmental solutions, prototype or evaluation projects, and 
hobbyists.
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Table 1-2 outlines the CPU, memory, and size limitations for each edition.

Features
Table 1-3 provides an overview of the “core” new features of SQL Server 2005, with a brief descrip-
tion of each and an indication of the edition(s) in which it is supported.

Table 1-2. Hardware Limitations for Each SQL Server Edition

Feature Enterprise/Developer Standard Workgroup Express

Maximum number 
of CPUs

No limit 4 2 1

Maximum amount 
of RAM

No limit No limit 3GB 2GB

64-bit processor 
supported

Yes Yes Windows 
on Windows

Windows 
on Windows

Maximum size 
for a database

No limit No limit No limit 4GB

Table 1-3. Core SQL Server 2005 Features

Feature Description Supported In

Advanced performance tuning Mining models can receive advanced 
performing tuning.

Enterprise

Advanced transforms such as data 
mining, text mining, and data 
cleansing

The Enterprise Edition allows the inclusion of 
Analysis Services–based transforms and mining 
capabilities within the SSIS packages.

Enterprise

Database available for use while 
transaction undo operations in 
progress

Databases can be available for use during the 
undo phase while a restore is in progress.

Enterprise

Data flow integration SSIS can be used to improve the mining model 
for creating prediction queries.

Enterprise

Indexes on a view SQL Server allows creation of indexes 
on a view.

Enterprise

Parallel indexing operations Indexing can run in parallel on 
multiprocessor computers.

Enterprise

Online database restore A database can be restored without taking 
it offline.

Enterprise

Online indexing of tables 
and views

Tables and views can be indexed while users 
are still working with the system.

Enterprise

Oracle replication SQL Server databases can now replicate to 
an Oracle database. 

Enterprise
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Partitioning Tables can be split up (physically or logically) 
into smaller units to speed processing of data 
and indexing.

Enterprise

Text mining Structured text can be created for SQL 
Server Analysis Services (SSAS) from 
unstructured text.

Enterprise

Database mirroring Changes completed in one database are 
mirrored in another.

Enterprise
Standard

Database Tuning Advisor (DTA) The DTA tool provides tuning advice for 
the whole database and replaces the Index 
Tuning Wizard.

Enterprise
Standard

Failover clustering A database can failover to another database 
on a point of failure.

Enterprise
Standard

Integration Services, including 
graphical Extract, Transform, 
and Load (ETL)

Integration Services is a tool for extracting, 
transforming, and loading data. This used to 
be known as DTS.

Enterprise
Standard

Notification Services, for 
sending out notifications to 
subscribers

Notification Services is used for applications 
that generate and send notifications of events 
that happen within SQL Server to any subscriber, 
whether it is a PDA, mobile phone, etc.

Enterprise
Standard

Web services Support for native web services allows you to 
expose specific SQL Server objects such as 
stored procedures, user-defined functions, and 
queries via HTTP(S).

Enterprise
Standard

Full-text searching Words or phrases can be searched in any 
column defined for full-text searching.

Enterprise
Standard
Workgroup

Log shipping Transaction logs can be moved from one data-
base to another to allow the transactions.

Enterprise
Standard
Workgroup

SQL Server job scheduling Jobs can be created and processed using 
specific scheduling requirements. Failures can 
also trigger notification by e-mail, pager, etc.

Enterprise
Standard
Workgroup 

.NET integration The .NET Framework CLR is hosted in 
the database, so assemblies can now be 
programmed in Visual Basic 2005 and C#, 
in the database.

All

Advanced auditing, authentica-
tion, and authorization

Windows authentication and authorization 
can be used for user logins.

All

Auto database tune Databases can be tuned automatically. All

Data import and export Data can be imported and exported from 
external data sources, such as Excel.

All

Error handling, datatypes, and 
recursive queries

TRY...CATCH error handling, recursive queries, 
and new data types such as XML can be used.

All

Table 1-3. Core SQL Server 2005 Features (Continued)

Feature Description Supported In


