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Introduction

Database solutions are integral to every organization that needs to store, analyze, and report
on data. Microsoft SQL Server 2005 provides a robust platform for implementing your data-
base solutions. SQL Server 2005 is packed with easy-to-use features that make it an ideal envi-
ronment. In particular, this latest version of SQL Server is more secure, more scalable, and
easier to use and manage than previous versions.

Microsoft SQL Server 2005: Database Essentials Step by Step is the first book in a series of two
designed to help you build skills in a number of essential SQL Server areas. You can use this
book if you are new to programming databases or if you are switching from another informa-
tion storage system, such as Microsoft Office Access, or from a file-based storage system, such
as .dbf or .txt files.

Inside, you'll find information on which installation options to use in both a development and
a production environment; which tools to use during your database design, database creation,
and database objects definition; and what steps to take to retrieve and update data. The
hands-on presentation of database skills will prepare you to move to the next level of SQL
Server database management and to start applying the tools you've practiced in these chapters
to your own work.

The second book in the series, Microsoft SQL Server 2005: Applied Techniques Step by Step,
builds on the material presented in this book, with more extensive coverage of retrieving and
analyzing data and of many features that make SQL Server 2005 such a comprehensive solu-
tion to your database needs.

Who This Book Is For

Microsoft SQL Server 2005: Database Essentials Step by Step is intended for developers and data-
base administrators who want to begin using SQL Server 2005 as their main data repository
and to use it not only as another file storage method, but also to enhance and speed their appli-
cations. By following the step-by-step procedures in each chapter, you will obtain a comprehen-
sive, hands-on introduction to the most important options needed to program your database
solutions using SQL Server 2005. Your skill level, job function, and familiarity with SQL Server
will determine how this book will best serve you. See the chart in “Finding Your Best Starting
Point in This Book” to determine how you can get what you need from this book.

How This Book Is Organized

Part 1 of this book describes why you need a database system, what tools you need to easily
create database solutions, and how to utilize the different applications and tools that accom-

xi



xii Introduction

pany SQL Server 2005. Part II provides the step-by-step procedures needed to both design
and create a database and its objects. Part III explains how to retrieve information. Part IV
details the steps and various methods used to update information in a database.

Finding Your Best Starting Point in This Book

If you are:

Follow these steps:

New to Relational Databases

Install the sample files as described in the “Sample Files”
section of this Introduction.

Start at the beginning and work through the entire book for a
quick introduction to the many capabilities of SQL Server 2005.

Planning to Set Up a Database in
Your Shop

Install the sample files as described in the “Sample Files"
section of this Introduction.

Pay particular attention to Chapter 4, which will guide you
through some of the analysis you'll need before beginning to
design your system.

Familiar with Relational Databases
or Migrating from an Earlier Version
of SQL Server

Install the sample files as described in the “Sample Files"
section of this Introduction.

Skim Chapter 2 as necessary and then work through
Chapter 3. Skim the remainder of the book to find the areas
that might be new to you.

Migrating to SQL Server from
Another Database Platform

Install the sample files as described in the “Sample Files”
section of this Introduction.

Work carefully through Chapters 2 and 3, skip (or skim)
Chapters 4 and 5, and then work through the remainder of the
book.

Familiar with SQL Server and Want
to Enhance Your Understanding of
the Capabilities in SQL Server 2005

Install the sample files as described in the “Sample Files”
section of this Introduction.

Focus on Chapters 3, 4, and 5 and work through the rest of the
book depending on your areas of interest.

Wanting to Deepen Your Level of
Expertise in Coding Database
Applications

Install the sample files as described in the “Sample Files"
section of this Introduction.

Skim Chapters 3, 4, and 5, then work carefully through the
remaining chapters.

Referencing the Book after Working
Through the Exercises

Use the index or the table of contents to find information
about particular subjects.

Read the Quick Reference sections at the end of each chapter
to find a brief review of the syntax and techniques presented in
the chapter.

Interested in Learning More about

See Microsoft SQL Server 2005: Applied Techniques Step by Step,

Applying the Techniques Covered in Microsoft Press, 2006 (ISBN 0-7356-2316-3).

This Book
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Conventions and Features in This Book

This book presents information using conventions designed to make the information read-
able and easy to follow. Before you start the book, read the following list, which explains
conventions you will see throughout the book and points out helpful features in the book that
you might want to use.

Conventions

®  FEach chapter gives you a background explanation as well as a set of procedures for learn-
ing by doing. Each procedure is presented as a series of numbered steps (1, 2, and so on).

®  Notes labeled “Tip” provide additional information or alternative methods for complet-
ing a step successfully.

Notes labeled “Important” alert you to information youneed to check before continuing,
Text that you type appears in bold.

SQL keywords appear in uppercase.

Visual Basic programming elements appear in italics.

A series of menu commands are shown separated by the pipe character (|).

A plus sign (+) between two key names means that you must press those keys at the
same time. For example, “Press Alt+Tab” means that you hold down the Alt key while
you press the Tab key.

Other Features

®  Sidebars throughout the book provide more in-depth information about the topic. The
sidebars might contain background information, design tips, or features related to the
information being discussed.

®  Each chapter ends with a Quick Reference section. The Quick Reference section con-
tains quick reminders of how to perform the tasks you learned in the chapter.

System Requirements

You will need the following hardware and software to complete the practice exercises in this
book.

Note  Microsoft SQL Server 2005 and Microsoft Visual Studio 2005 software are not
included with this book! The CD-ROM packaged in the back of this book contains the code
samples needed to complete the exercises. SQL Server 2005 and Visual Studio 2005 software
must both be purchased separately.
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Microsoft Windows XP with Service Pack 2, Microsoft Windows Server 2003 with
Service Pack 1, or Microsoft Windows 2000 with Service Pack 4

Microsoft Visual Studio 2005 Standard Edition or Microsoft Visual Studio 2005
Professional Edition. For Chapter 5, you will need Microsoft Visio 2003, which is
included with Visual Studio 2005 Professional with MSDN Premium. Alternatively, you
can execute most of the code in this book using Microsoft Visual Basic 2005 Express
Edition, which is available as a free download from www.microsoft.com.

Microsoft SQL Server 2005 Express (included with Visual Studio 2005) or Microsoft
SQL Server 2005 Developer Edition

600 MHz Pentium or compatible processor (1 GHz Pentium recommended)
256 MB RAM (512 MB or more recommended)

Video monitor (800 x 600 or higher resolution) with at least 256 colors (1024 x 768
high-color 16-bit recommended)

CD-ROM or DVD-ROM drive

Microsoft mouse or compatible pointing device
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Sample Files

The companion CD inside this book contains the sample files that you will use as you perform
the exercises in the book. The files and step-by-step instructions in the chapters allow you to
learn by doing, which is an easy and effective way to acquire and remember new skills.

Installing the Sample Files

Follow these steps to install the sample files on your computer so that you can use them with
the exercises in this book.

L. Remove the companion CD from the package inside this book and insert it into your
CD-ROM drive.

Note An end user license agreement should open automatically. If this agreement
does not appear, open My Computer on the desktop or Start menu, double-click the
icon for your CD-ROM drive, and then double-click StartCD.exe.

2. Review the end user license agreement. If you accept the terms, select the accept option
and then click Next.

A menu will appear with options related to the book.

Click Install Sample Files.

Follow the instructions that appear.

The sample files are installed to the following location on your computer:

My Documents\Microsoft Press\SQL DB Essentials SBS\\

Using the Sample Files

Each chapter in this book explains when and how to use any sample files for that chapter.
When it’s time to use a sample file, the book will point you to the appropriate file or folder.
The chapters are built around scenarios that simulate real programming projects so that you
can easily apply the skills you learn to your own work. For SQL Script samples, you will typi-
cally open the file in SQL Server Management Studio, highlight the relevant portion of the
script, and execute only that portion before proceeding. For Visual Studio projects, you will
double-click the .sln file to open the project and navigate within Visual Studio to the relevant
code.
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Project Description

Chapter 3 Scripts to learn how to create traces, to study how different
actions against the database alter its performance, and to create
some deadlock troubleshooting.

Chapter 6 Samples allow you to test each of the different ways to access
database information using the different technologies that can be
used.

Chapter 7 Samples show you how to perform select operations against the
database to obtain different results.

Chapter 8 Samples demonstrate how to create and work with views.

Chapter 9 Samples demonstrate how to use programmable objects to
retrieve information.

Chapter 10 AdoNet Samples folder: Shows you how to insert information
: using ADO.NET objects.

Sample Codes folder: Includes different T-SQL scripts to insert
information.

SSIS folder: Contains samples about how to insert data using
Integration Services.

Chapter 11 Samples to learn how to perform delete operations.

Chapter 11-Completed Contains the final version after performance of all step-by-step
operations in the chapter.

Chapter 12 Shows how to perform update operations against the database.

Chapter 12-Completed Contains the final version after performance of all step-by-step

operations in the chapter.

Uninstalling the Sample Files

Folowthese 1. In the Control Panel, open Add Or Remove Programs.

steps to

;ﬂ‘;‘l’:g‘; From the list of Currently Installed Programs, select Microsoft SQL Server 2005
from your Database Essentials Step by Step.

computer.

Click Remove.

4. Follow the instructions that appear to remove the sample files.

Note Sample files for this book are on the companion CD.
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Support for This Book

Every effort has been made to ensure the accuracy of this book and the contents of the com-
panion CD. As corrections or changes are collected, they will be added to a Microsoft Knowl-
edge Base article. To view the list of known corrections for this book, visit the following site:

http://support.microsoft.com/kb/
Microsoft Learning provides support for books and companion CDs at the following address:

http.//www.microsoft.com/learning/support/search.asp

Questions and Comments

If you have comments, questions, or ideas regarding the book or the companion CD or have
questions that are not answered by visiting the sites listed above, please send them to
Microsoft Press via e-mail to

mspinput@microsoft.com
Or via postal mail to

Microsoft Press

Attn: Microsoft SQL Server 2005: Database Essentials Step by Step Editor
One Microsoft Way

Redmond, WA 98052-6399

Please note that Microsoft software product support is not offered through the above
addresses.



Acknowledgments

Authors

Miguel Egea
Fernando Guerrero
Javier Loria

Eladio Rincon
Mauro Sant’Anna
Daniel Seara

Antonio Soto

Technical Editor

Kurt Meyer

Xix



Table of Contents

Part | Introduction to Database Development with
Microsoft SQL Server 2005

1 Introducing Database Development with

Microsoft SQL Server 2005 ..............c.viueiineanaan . 3
The Process of Storing and Managing Data ................. ... .. 3
Introducing Database Systems ....................c...oo i 4

Understanding the Requirements of a Database System ................. 5
Defining the Architecture of a Database Application .......................... 7

Using a Monolithic Application with Data Embedded in the

Application Code . .........ooiiiii 7

Using a Monolithic Application with Data Stored in an External File ... .. .. 8

Using a Database Application with Data Managed by a Database

SOV &« sttt s 4t ameemae s e e e e s e e e e e et e e e 9

Using an Appliéation with a Generic Data Access Layer ................ .. 9

Using an Application with Separated Presentation, Business, and Data

ACCess Layers ... 10

Using a Complex Application with Multiple Options for Each Layer ...... 12
Conclusion ... 13

2 Installing and Setting Up Your Microsoft SQL Server 2005

Development Environment ........................ .. ... .. ... .. 15

Using a Virtual PC ... 15
Operating System Requirements for Development of SQL Server Database
Applications ... .. 15

Recommended Productivity Tools ................................. . ... 16
Using Performance Monitor ............................. ... . ... . 16
Using Network Monitor ............................. ... ... ... 16
Using Upgrade Advisor ............................. ... ... 17

Wm ro m Microsoft is interested in hearing your feedback about this

publication so we can continually improve our books and learning
resources for you. To participate in a brief online survey, please visit:

We want to hear Wva" www.rmicrosoft.com/learning/booksurvey,,




iv Table of Contents

Recommended Development TOOIS . .. ...ttt 17
Microsoft SQL Server 2005 Editions ...........cciiiiiiiiii 18
Microsoft SQL Server Express Edition ........... ..o, 18
Microsoft SQL Server Workgroup Edition ......... .. ... .. i 18
Microsoft SQL Server Standard Edition ...............cooiiiiiniiannn. 18
Microsoft SQL Server Enterprise Edition ........... .. ... .. ... 18

Installing SQL Server 2005 . . . ...t 305 e 19
Using the Surface Area Configuration Tool ................. ... ..u. 27

CONCIUSION . .ot e e e e e e e e e e 29

Chapter 2 QUK Referaige s, i . ot ivs s mpfe s mim badiemsiab s Sambu i sl vamh o5 29

3 Reviewing Microsoft SQL Server 2005 Management Tools .......... 31

JETOAUCIION 5, w5 55501 m 565 5508 5510 508 51 8 50 8o b 6 5 g s § o o ot im0t o 31

Using SQL Server Books Online ...... ...t i 31

Using SQL Server Configuration Manager .................c.iiiiiiinn.. 32
Using the SQL Server 2005 ServicesNode ...............coovviiinn.. .. 33
Using the SQL Server 2005 Network Configuration Node ............... 34
Using the SQL Native Client ConfigurationNode ....................... 37

Using SQL Server Surface Area Configuration ................................ 39
Using Surface Area Configuration For Services And Connections ......... 40
Using Surface Area Configuration For Features . ........................ 41
SAC UMY =5 6050500 6mtanmmnansnmncarmomennnensoesesssunsesnsnesats 41

Using SQL Server Management Studio ................ooiiiiiiiiineannn. .. 42
Administering Servers with SQL Server Management Studio ............. 42
Using Object Explorer in SQL Server Management Studio ............... 47
Writing Scripts in SQL Server Management Studio ..................... 53
Writing Solutions and Projects in SQL Server Management Studio ... ... .. 56
Using SQL Server Management Studio Templates ...................... 57

Using SQL Server Profiler . ........ ... o 59
Using the SQL Server Profiler Tool and Creatinga Trace ................. 59
When Should You Use SQL Server Profiler? ............................ 62
Accessing Event Types .. .......oouiiniii 62
Running SQL Server Profiler and Performance Monitor Together .. ....... 63

Viewing Deadlocks in SQL Server Profiler . . ..................oooo .. .. 64




Table of Contents v

Using Database Engine Tuning AdVisOr .. .............ccouiiiuenannnennann.. 65
Analyzing Database Engine Tuning Advisor ........................... 65
Working with Database Engine Tuning Advisor . ....................... 65
Managing Database Engine Tuning Advisor Sessions ................... 68

L Th b | RRR-PRRPIN 't~ I S R ) T 68
Working with the SQLCmd Utility . ............... ..o ... 69
Exerulting SCHPLRIBS «.ovouissiminss Sttt o obhm an i solb v P s 5 w8 69

ConcClusioN .. ... 70

Chapter 3 Quick Reference ........... ... ... ... oo, 70

Part I How to Create a Microsoft SQL Server 2005 Database

4 Gathering and Understanding Business Requirements

before Creating Database Objects ........................ ... ... 73
Understanding Business Processes and User Interaction Requirements .......... 73
Defining the Business Problem ...................... ... .. .. ... .. ... 74
Capturing Requirements . .............. ... ... . 74
Writing Requirements . ............. ... . ouuiii 76
Understanding Business Data and Its Lifetime ........................... . 76
Architecture and Operational Requirements ....................... . 77
Availability ... ... 77

Predicting the Volume of Information to Store and Manage and Predicting
Database Utilization ... ... D T P 83
Using Transaction Cost Analysis ........................... ... . 83
- T R 90
Chapter 4 Quick Reference ............................ ... .. ... ... 90
5 Designing a Database to Solve Business Needs .................. 91
Designing a Database Conceptually ............................ ... 91
Validating Business Requirements through Conceptual Models .. ........ 92
Approvingthe Model ...................... ... ... .. ... ... 98
Designing a Database Logically to Leverage the Relational Engine ............. 98
Creating Columns to Capture Object Attributes ............ ... ... ... . 99

Validatingthe Data ........................... ... ... ... ... 108




vi Table of Contents

Physically Creating a Database . ............c..oiiiiiiiiiiiii i, 111
Selecting an Appropriate Storage Design for a Database ............... 111
CreatingaDatabase . ...........uiiiiiniini i 112
Designing Database Schemas to Logically Group Database Objects ... ... 114
Creating Tables to Implement a Design . ...t .. 115

CONCIUSION 4555 51555 5.5 @vvisew s o w8 s o8 80w 8908 6 50K 9 5 3150955 55 W3 3 58 505 05 158 38 3 117

Chapter 5 Quick Reference . ... 117

part Il How to Query Data from Microsoft SQL Server 2005
6 Reading Microsoft SQL Server 2005 Data from

Client Applications ...........cuiiiiiiiiiiiiiiiiiiinnen 121
Introducing Microsoft Data Access Components ............................ 121
Avoiding Deprecated MDAC Components . ..............ouuueennnn... 121
Outlining the MDAC Architecture ..................coiiiieininn... 122
Understanding Open Database Connectivity (ODBC) .................. 123
Understanding OLEDB and ADO . ...........couiiniiininnnnn.. 126
Understanding ADONET ... ..ottt 129
Introducing the .NET SQL Server Data Provider .................c.cuuuuunii.. 131
Using the SqlConnection Class . .............coiuiiiiiini ... 131

Using the SqlCommand Class .. ...........oooiiuiiiniii .. 132

Using the SqlDataReader Class ...................cooviiiuninono.... 133

Using the SqlDataAdapter Class . ..............couiiiiuieannennno... 133

Using the TableAdapter Class ....................ccoiiiiiioiin... 136
Introducing SQL Native Client . ... 138
Using the XML Datatype ........... ...t 139

Using Multiple Active Result Sets (MARS) .. ..........coovuiiieonn ... 139

Using Query Notification ............ ... ... ... .. oo iiiiiiinii.. 140
KODTUCRESHGI - .o v ki1 3 59080610 50897850 H05 8 5 5 5 0 o 1 w5 0 60 142
Chapter 6 Quick Reference . ........... ... ... i 142
d Selecting the DataYouNeed ...................ccvuiuoon.... 143
Selecting Data from a Single Table ....................... ... .. .. ... . ... .. 143
Using AND and OR Operators ....................c.oeuuuenenenonii.. 145
Comparing NULL Values .............. ... 146

Using the CASE Statement .................coooiinneon i, 147



Table of Contents

Selecting Data from Multiple Tables . . ............. .. ... . ...,
ISING AlGSES & ovvmsvh st sia i b aiunrain oo netiemememasmsanss
Using the INNER JOIN Syntax ............oouiriiininnnninnnnn...
Using Morethan Two Tables ............ ... ... ... .c.iiiiniin..
USiNG LEFT JOIN . iiivsiasmuminmisssess sdss st s amemnnnnnemasn.
Using RIGHT JOIN ... e
USING FULL JOIN . .. o i buimmesions siimiminsiasms s ormnnnms neeesmiy
Reading Single Values ......... ... .. ... . i
Using System-Supplied Scalar Functions . .................... ... ... ..
Designing and Using Scalar UDFs .. ..............ooovenenone .
Designing and Using Stored Procedures to Retrieve Scalar Values . . . .. ..
Reading Relational and XML Data ................coooonoeome
Viewing XML Results in SQL Server Management Studio . . .............
Converting Relational Data to XML Format ..........................
Converting XML Data to Relational Format ..................... ... ..
Querying XML and Relational Data Using XQuery ...................... ...
Sorting Data . ..... ...
Conclusion ...
Chapter 7 Quick Reference ................... ... .. ... ... .. ...
Creating Views to Encapsulate Queries . ............... ... .. ...
Selecting Data from a Single View ...................... . ... .. ... ..
Creatinga View. ...... ... oo
Modifying a View Definition ..................... ... ... ... ..
Updating Data througha View ..................... ... . ... ...
Partitioned Views .......... ... ... ... .. . ... ...
Mixing Data from Views and Tables .............................. ... .
Working with Views within Client Applications ....................... ...
CONCIUISION ... e wenieswrs a5 5w mm e e a e e g 80 e 589516 5 1 s e o
Chapter 8 Quick Reference ............................. .. ... .. ...
Retrieving Data Using Programmable Objects ..................
Introduction ...
Working through a Simple Problem ................................
Understanding Scalar UDFs ........................... ... ..
Retrieving Result Sets ................................... ...




viii Table of Contents

Common Language Runtime UDFs and Procedures . ...................cco ... 207
Working with Statistical Calculations . ............ ...t 208
Working with CLR Stored Procedures ..............c.oiiiiiiiiiianinn. 216

COMEIUSION e v reimmn o 2 5508 65 S0 0 08 505056 5 B HA A g @ S 1w i s 5 217

Chapter 9 Quick Reference ......... ..ot 218

part v How to Modify Data in Microsoft SQL Server 2005

10 Inserting Data in Microsoft SQL Server 2005 .................... 221
Using the INSERT Statement . ...t ns 221
Creating an INSERT Sentence with SQL Server Management Studio .. .. .. 221

Using Special Values for Row Insertion ............... ... ..o o oo 223

Using Other Forms of the INSERT Statement .......................... 224
Inserting IData through VIEWS < «c ccnsss cusmsmsmosssmsmppasmanssosmemasssmen 225
Using the WITH Clause . ... ...t 226

Using INSTEAD OF INSERT Triggerson Views ............coveiuuunn..n 227
Importing Data into SQL Server 2005 . . ... ...ttt 228
Using the: BCP ULIlItY : cussiwsaninivsasisnimisinimimsinimsmanonsssss 228

Using the BULK INSERT Command . ..........coiiiiiiinineinniiinnn.. 230

Using Integration Services to InsertData ............ ... ccciiiiiinnenn..... 231
Creating Your Own Package ...........ccoviiiiiiiiinneennnnnnnn. s 236
Encapsulating Insert Operations in Stored Procedures ........................ 241
Triggering Actions Automatically when InsertingData ....................... 243
Dealing with Errors when Inserting Data ........ Y T 245
ManagIng the EITOF s« s swswisw s ws s sinssisisoms omsioonnnmnnrmeensonn 247
Inserting Data from ADO.NET .. .. ...t 249
CoNCIUSION ..o 250
Chapter 10 Quick Reference ........coueivviuiimeivinisionivimeenearnnnnns 250
11 Deleting Data from Microsoft SQL Server 2005 ................. 253
Using the DELETE Statement . ........oounnti e 253
Creating a DELETE Sentence with SQL Server Management Studio ... ... 253
Defining the WHERE Condition ................ ... ... ..cccvuii.... 254

Using Relationships to Perform Deletions ............................ 255
Deleting Data through Views ........ ... ... ... . . . . .. 256

Using INSTEAD OF DELETE Triggers on Views ......................... 257



