


Microsoft SQL Server 2008 R2 Unleashed
Copyright © 2011 by Pearson Education, Inc.

All rights reserved. No part of this book shall be reproduced, stored in a retrieval
system, or transmitted by any means, electronic, mechanical, photocopying, recording,
or otherwise, without written permission from the publisher. No patent liability is
assumed with respect to the use of the information contained herein. Although every
precaution has been taken in the preparation of this book, the publisher and author
assume no responsibility for errors or omissions. Nor is any liability assumed for
damages resulting from the use of the information contained herein.

ISBN-13: 978-0-672-33056-8
ISBN-10: 0-672-33056-3

Library of Congress Cataloging-in-Publication Data is on file.

Printed in the United States of America

First Printing September 2010

Trademarks
All terms mentioned in this book that are known to be trademarks or service marks
have been appropriately capitalized. Sams Publishing cannot attest to the accuracy of
this information. Use of a term in this book should not be regarded as affecting the
validity of any trademark or service mark.

Warning and Disclaimer
Every effort has been made to make this book as complete and as accurate as possi-
ble, but no warranty or fitness is implied. The information provided is on an “as is”
basis. The author(s) and the publisher shall have neither liability nor responsibility to
any person or entity with respect to any loss or damages arising from the information
contained in this book or from the use of the CD or programs accompanying it.

Bulk Sales
Pearson offers excellent discounts on this book when ordered in quantity for bulk
purchases or special sales. For more information, please contact: 

U.S. Corporate and Government Sales
1-800-382-3419
corpsales@pearsontechgroup.com

For sales outside of the U.S., please contact:

International Sales
+1-317-581-3793
international@pearsontechgroup.com

Publisher
Paul Boger

Editor In Chief
Karen Gettman

Acquisitions Editor
Neil Rowe

Development Editor
Mark Renfrow

Managing Editor
Sandra Schroeder

Project Editor
Seth Kerney

Copy Editor
Chuck Hutchinson

Indexer
Erika MIllen

Proofreader
Leslie Joseph
Debbie Williams

Technical Editor
Rebecca M. Riordan
J. Boyd Nolan

Publishing
Coordinator
Romney French

Multimedia Developer
Dan Scherf

Designer
Gary Adair

Compositor
Mark Shirar



Contents at a Glance
Introduction....................................................................................................1

Part I Welcome to Microsoft SQL Server

1 SQL Server 2008 Overview..............................................................................9

2 What’s New in SQL Server 2008...................................................................35

3 Examples of SQL Server Implementations ...................................................51

Part II SQL Server Tools and Utilities

4 SQL Server Management Studio ...................................................................63

5 SQL Server Command-Line Utilities ..........................................................103

6 SQL Server Profiler ......................................................................................121

Part III SQL Server Administration

7 SQL Server System and Database Administration......................................165

8 Installing SQL Server 2008..........................................................................185

9 Upgrading to SQL Server 2008 ...................................................................227

10 Client Installation and Configuration .......................................................263

11 Security and User Administration ..............................................................291

12 Data Encryption..........................................................................................335

13 Security and Compliance............................................................................359

14 Database Backup and Restore .....................................................................377

15 Database Mail..............................................................................................427

16 SQL Server Scheduling and Notification ....................................................449

17 Administering SQL Server 2008 with PowerShell ......................................481

18 SQL Server High Availability ......................................................................523

19 Replication ..................................................................................................545

20 Database Mirroring .....................................................................................617

21 SQL Server Clustering .................................................................................655

22 Administering Policy-Based Management..................................................687

Part IV Database Administration

23 Creating and Managing Databases .............................................................709

24 Creating and Managing Tables ...................................................................741

25 Creating and Managing Indexes ................................................................791

26 Implementing Data Integrity......................................................................811

27 Creating and Managing Views in SQL Server ............................................837

28 Creating and Managing Stored Procedures ................................................869



29 Creating and Managing User-Defined Functions.......................................917

30 Creating and Managing Triggers ................................................................949

31 Transaction Management and the Transaction Log ..................................995

32 Database Snapshots...................................................................................1043

33 Database Maintenance..............................................................................1069

Part V SQL Server Performance and Optimization

34 Data Structures, Indexes, and Performance .............................................1091

35 Understanding Query Optimization ........................................................1209

36 Query Analysis ..........................................................................................1301

37 Locking and Performance.........................................................................1341

38 Database Design and Performance ...........................................................1403

39 Monitoring SQL Server Performance........................................................1427

40 Managing Workloads with the Resource Governor .................................1493

41 A Performance and Tuning Methodology................................................1519

Chapters on the CD

Part VI SQL Server Application Development

42 What’s New for Transact-SQL in SQL Server 2008...................................1551

43 Transact-SQL Programming Guidelines, Tips, and Tricks ........................1637

44 Advanced Stored Procedure Programming and Optimization.................1733

45 SQL Server and the .NET Framework .......................................................1787

46 SQLCLR: Developing SQL Server Objects in .NET ...................................1825

47 Using XML in SQL Server 2008 ................................................................1865

48 SQL Server Web Services ...........................................................................1927

49 SQL Server Service Broker .........................................................................1959

50 SQL Server Full-Text Search ......................................................................1997

Part VII SQL Server Business Intelligence Features

51 SQL Server 2008 Analysis Services............................................................2029

52 SQL Server Integration Services ................................................................2099

53 SQL Server 2008 Reporting Services .........................................................2169

Part VIII Bonus Chapters

54 Managing Linked and Remote Servers .....................................................2243

55 Configuring, Tuning, and Optimizing SQL Server Options ....................2273

56 SQL Server Disaster Recovery Planning....................................................2329

Index 2353

iv



Table of Contents

Introduction 1

Part I Welcome to Microsoft SQL Server

1 SQL Server 2008 Overview 9

SQL Server Components and Features ...........................................................9
The SQL Server Database Engine.........................................................10
SQL Server 2008 Administration and Management Tools .................12
Replication ...........................................................................................15
Database Mirroring ..............................................................................17
Full-Text Search....................................................................................17
SQL Server Integration Services (SSIS).................................................18
SQL Server Analysis Services (SSAS) ....................................................19
SQL Server Reporting Services (SSRS) ..................................................20
SQL Server Service Broker....................................................................22

SQL Server 2008 R2 Editions ........................................................................23
SQL Server 2008 Standard Edition ......................................................23
SQL Server 2008 Enterprise Edition ....................................................24
Differences Between the Enterprise and 

Standard Editions of SQL Server .......................................................25
Other SQL Server 2008 Editions..........................................................26

SQL Server Licensing Models........................................................................30
Web Edition ........................................................................................32
Developer Edition Licensing ...............................................................32
Express Edition Licensing....................................................................32
Compact Edition 3.5 Licensing...........................................................32
Choosing a Licensing Model...............................................................32
Mixing Licensing Models ....................................................................33
Passive Server/Failover Licensing ........................................................33
Virtual Server Licensing.......................................................................33
Multiple Instances of SQL Server ........................................................34

Summary .......................................................................................................34

2 What’s New in SQL Server 2008 35

New SQL Server 2008 Features .....................................................................35
New Storage Features ...........................................................................36
New Data Types ...................................................................................37
New Transact-SQL Constructs .............................................................37
New Performance Features ..................................................................38
New Security Features..........................................................................39

Contents v



New Database Administration Features ..............................................40
New SQL Server Management Studio Features ...................................41
PowerShell Integration ........................................................................42
New Premium SQL Server Editions .....................................................42
SQL Server Utility for Multiserver Management ................................43
PowerPivot for Excel and SharePoint..................................................43
New Reporting Services Features .........................................................44

SQL Server 2008 Enhancements...................................................................45
SQL Server Management Studio..........................................................45
Dynamic Management Views..............................................................45
Database Mirroring ..............................................................................46
SQLCLR Enhancements.......................................................................46
Replication Enhancements..................................................................46
SQL Server Integration Services Enhancements .................................47
Service Broker Enhancements .............................................................47
Analysis Services Enhancements .........................................................48
Installation Enhancements..................................................................49
Deprecated Features.............................................................................49

Summary .......................................................................................................50

3 Examples of SQL Server Implementations 51

Application Terms .........................................................................................52
OLTP Application Examples .........................................................................53

OLTP ERP Example ..............................................................................53
OLTP Shopping Cart Example.............................................................56

DSS Application Examples............................................................................57
DSS Example One ................................................................................57
DSS Example Two ................................................................................58
DSS Example Three..............................................................................59

Summary .......................................................................................................61

Part II SQL Server Tools and Utilities

4 SQL Server Management Studio 63

What’s New in SSMS.....................................................................................63
The Integrated Environment ........................................................................64

Window Management .........................................................................65
Integrated Help ....................................................................................68

Administration Tools ....................................................................................71
Registered Servers.................................................................................71
Object Explorer ....................................................................................73
Activity Monitor ..................................................................................75

vi



Log File Viewer ....................................................................................77
SQL Server Utility ................................................................................79

Development Tools .......................................................................................85
The Query Editor .................................................................................85
Managing Projects in SSMS .................................................................93
Integrating SSMS with Source Control................................................95
Using SSMS Templates .........................................................................97
T-SQL Debugging ...............................................................................100
Multiserver Queries............................................................................101

Summary .....................................................................................................102

5 SQL Server Command-Line Utilities 103

What’s New in SQL Server Command-Line Utilities .................................104
The sqlcmd Command-Line Utility ...........................................................105

Executing the sqlcmd Utility.............................................................106
Using Scripting Variables with sqlcmd .............................................108

The dta Command-Line Utility ..................................................................109
The tablediff Command-Line Utility..........................................................112
The bcp Command-Line Utility .................................................................115
The sqldiag Command-Line Utility............................................................116
The sqlservr Command-Line Utility...........................................................118
Summary .....................................................................................................119

6 SQL Server Profiler 121

What’s New with SQL Server Profiler .........................................................121
SQL Server Profiler Architecture .................................................................122
Creating Traces............................................................................................123

Events.................................................................................................125
Data Columns....................................................................................127
Filters..................................................................................................130

Executing Traces and Working with Trace Output ....................................132
Saving and Exporting Traces.......................................................................132

Saving Trace Output to a File ............................................................133
Saving Trace Output to a Table .........................................................134
Saving the Profiler GUI Output.........................................................134
Importing Trace Files .........................................................................135
Importing a Trace File into a Trace Table..........................................135
Analyzing Trace Output with the Database Engine Tuning Advisor138

Replaying Trace Data ..................................................................................138
Defining Server-Side Traces.........................................................................140

Monitoring Running Traces ..............................................................153
Stopping Server-Side Traces ...............................................................155

Contents vii



Profiler Usage Scenarios ..............................................................................157
Analyzing Slow Stored Procedures or Queries ..................................157
Deadlocks...........................................................................................158
Identifying Ad Hoc Queries...............................................................159
Identifying Performance Bottlenecks ................................................160
Monitoring Auto-Update Statistics....................................................162
Monitoring Application Progress ......................................................162

Summary .....................................................................................................164

Part III SQL Server Administration

7 SQL Server System and Database Administration 165

What’s New in SQL Server System and Database Administration.............165
System Administrator Responsibilities .......................................................166
System Databases ........................................................................................166

The master Database..........................................................................167
The resource Database .......................................................................168
The model Database ..........................................................................168
The msdb Database............................................................................168
The distribution Database .................................................................168
The tempdb Database ........................................................................169
Maintaining System Databases..........................................................169

System Tables ..............................................................................................170
System Views...............................................................................................171

Compatibility Views ..........................................................................172
Catalog Views ....................................................................................175
Information Schema Views ...............................................................177
Dynamic Management Views............................................................179

System Stored Procedures ...........................................................................181
Useful System Stored Procedures.......................................................182

Summary .....................................................................................................183

8 Installing SQL Server 2008 185

What’s New in Installing SQL Server 2008 ................................................185
Installation Requirements...........................................................................186

Hardware Requirements ....................................................................186
Software Requirements ......................................................................188

Installation Walkthrough ...........................................................................192
Install Screens, Step by Step ..............................................................192
Other Options Available in the SQL Server Installation Center ......211

Installing SQL Server Using a Configuration File ......................................212
Running an Automated or Manual Install........................................217

viii



Installing Service Packs and Cumulative Updates .....................................218
Installing SP1 from the Command Line ...........................................220

Slipstream Installations...............................................................................222
Summary .....................................................................................................225

9 Upgrading to SQL Server 2008 227

What’s New in Upgrading SQL Server........................................................227
Using the SQL Server Upgrade Advisor (UA) .............................................228

Getting Started with the UA..............................................................229
The Analysis Wizard ..........................................................................230
The Report Viewer .............................................................................235

Destination: SQL Server 2008 or SQL Server 2008 R2 ...............................236
Side-by-Side Migration.......................................................................236
Upgrading In-Place ............................................................................242

Upgrading Using a Configuration File .......................................................250
Slipstreaming Upgrades ..............................................................................251

Upgrading from SQL Server 7 or SQL Server 6.5 ..............................252
Upgrading Other SQL Server Components ................................................253

Upgrading Analysis Services ..............................................................253
Upgrading Reporting Services ...........................................................255

Summary .....................................................................................................261

10 Client Installation and Configuration 263

What’s New in Client Installation and Configuration ..............................263
Client/Server Networking Considerations..................................................264

Server Network Protocols ..................................................................264
The Server Endpoint Layer ................................................................267
The Role of SQL Browser ...................................................................270

Client Installation.......................................................................................271
Installation Requirements .................................................................271
Installing the Client Tools.................................................................271
Installing SNAC .................................................................................272

Client Configuration ..................................................................................274
Client Configuration Using SSCM ....................................................275
Connection Encryption.....................................................................278

Client Data Access Technologies ................................................................279
Provider Choices................................................................................280
Driver Choices ...................................................................................281
Connecting Using the Various Providers and Drivers ......................281
General Networking Considerations and Troubleshooting..............287

Summary .....................................................................................................289

Contents ix



11 Security and User Administration 291

What’s New in Security and User Administration .....................................291
An Overview of SQL Server Security ..........................................................292
Authentication Methods.............................................................................294

Windows Authentication Mode........................................................294
Mixed Authentication Mode .............................................................294
Setting the Authentication Mode......................................................295

Managing Principals ...................................................................................295
Logins.................................................................................................296
SQL Server Security: Users .................................................................298
User/Schema Separation ....................................................................301
Roles ...................................................................................................302

Managing Securables...................................................................................309
Managing Permissions ................................................................................311
Managing SQL Server Logins......................................................................313

Using SSMS to Manage Logins ..........................................................313
Using T-SQL to Manage Logins .........................................................317

Managing SQL Server Users ........................................................................318
Using SSMS to Manage Users ............................................................318
Using T-SQL to Manage Users ...........................................................320

Managing Database Roles ...........................................................................321
Using SSMS to Manage Database Roles.............................................321
Using T-SQL to Manage Database Roles............................................322

Managing SQL Server Permissions .............................................................322
Using SSMS to Manage Permissions..................................................323
Using T-SQL to Manage Permissions.................................................330

The Execution Context...............................................................................331
Explicit Context Switching ...............................................................332
Implicit Context Switching ...............................................................333

Summary .....................................................................................................334

12 Data Encryption 335

What’s New in Data Encryption.................................................................336
An Overview of Data Security ....................................................................336
An Overview of Data Encryption ...............................................................338
SQL Server Key Management......................................................................339

Extensible Key Management .............................................................341
Column-Level Encryption ..........................................................................343

Encrypting Columns Using a Passphrase..........................................344
Encrypting Columns Using a Certificate ..........................................346

x



Transparent Data Encryption .....................................................................350
Implementing Transparent Data Encryption....................................351
Managing TDE in SSMS.....................................................................352
Backing Up TDE Certificates and Keys..............................................353
Limitations of TDE ............................................................................355

Column-Level Encryption Versus Transparent Data Encryption...............356
Summary .....................................................................................................357

13 Security and Compliance 359

Exposure and Risk.......................................................................................360
Across the Life Cycle...................................................................................361
The Security Big Picture ..............................................................................362
Identity Access Management Components................................................364
Compliance and SQL Server .......................................................................366
SQL Server Auditing....................................................................................368
Setting Up Auditing via T-SQL ...................................................................372
SQL Injection Is Easy to Do........................................................................374
Summary .....................................................................................................376

14 Database Backup and Restore 377

What’s New in Database Backup and Restore ............................................377
Developing a Backup and Restore Plan......................................................378
Types of Backups.........................................................................................379

Full Database Backups .......................................................................380
Differential Database Backups...........................................................380
Partial Backups...................................................................................381
Differential Partial Backups ...............................................................381
File and Filegroup Backups................................................................381
Copy-Only Backups ...........................................................................382
Transaction Log Backups ...................................................................382

Recovery Models .........................................................................................382
Full Recovery......................................................................................383
Bulk-Logged Recovery........................................................................384
Simple Recovery.................................................................................385

Backup Devices ...........................................................................................385
Disk Devices.......................................................................................386
Tape Devices ......................................................................................386
Network Shares ..................................................................................386
Media Sets and Families ....................................................................387
Creating Backup Devices ...................................................................387

Contents xi



Backing Up a Database ...............................................................................388
Creating Database Backups with SSMS .............................................388
Creating Database Backups with T-SQL ............................................390

Backing Up the Transaction Log ................................................................393
Creating Transaction Log Backups with SSMS..................................394
Creating Transaction Log Backups with T-SQL.................................394

Backup Scenarios.........................................................................................396
Full Database Backups Only ..............................................................396
Full Database Backups with Transaction Log Backups .....................396
Differential Backups...........................................................................397
Partial Backups...................................................................................398
File/Filegroup Backups.......................................................................400
Mirrored Backups...............................................................................401
Copy-Only Backups ...........................................................................402
Compressed Backups .........................................................................402
System Database Backups ..................................................................403

Restoring Databases and Transaction Logs.................................................403
Restores with T-SQL...........................................................................404
Restoring by Using SSMS...................................................................409
Restore Information...........................................................................411

Restore Scenarios.........................................................................................414
Restoring to a Different Database .....................................................414
Restoring a Snapshot .........................................................................416
Restoring a Transaction Log ..............................................................416
Restoring to the Point of Failure .......................................................417
Restoring to a Point in Time .............................................................419
Online Restores..................................................................................421
Restoring the System Databases ........................................................421

Additional Backup Considerations .............................................................423
Frequency of Backups ........................................................................423
Using a Standby Server......................................................................424
Snapshot Backups ..............................................................................425
Considerations for Very Large Databases..........................................425
Maintenance Plans ............................................................................426

Summary .....................................................................................................426

15 Database Mail 427

What’s New in Database Mail.....................................................................427
Setting Up Database Mail ...........................................................................428

Creating Mail Profiles and Accounts.................................................429
Using T-SQL to Update and Delete Mail Objects..............................432

xii



Setting System-wide Mail Settings.....................................................433
Testing Your Setup .............................................................................433

Sending and Receiving with Database Mail ...............................................434
The Service Broker Architecture ........................................................434
Sending Email ....................................................................................435
Receiving Email .................................................................................441

Using SQL Server Agent Mail......................................................................441
Job Mail Notifications .......................................................................442
Alert Mail Notifications .....................................................................443

Related Views and Procedures ....................................................................445
Viewing the Mail Configuration Objects ..........................................445
Viewing Mail Message Data...............................................................446

Summary .....................................................................................................448

16 SQL Server Scheduling and Notification 449

What’s New in Scheduling and Notification .............................................450
Configuring the SQL Server Agent .............................................................450

Configuring SQL Server Agent Properties .........................................450
Configuring the SQL Server Agent Startup Account ........................452
Configuring Email Notification ........................................................454
SQL Server Agent Proxy Account ......................................................455

Viewing the SQL Server Agent Error Log ...................................................456
SQL Server Agent Security ..........................................................................458
Managing Operators ...................................................................................458
Managing Jobs.............................................................................................461

Defining Job Properties .....................................................................461
Defining Job Steps .............................................................................462
Defining Multiple Jobs Steps.............................................................464
Defining Job Schedules......................................................................465
Defining Job Notifications ................................................................467
Viewing Job History...........................................................................468

Managing Alerts ..........................................................................................469
Defining Alert Properties ...................................................................469
Defining Alert Responses...................................................................472

Scripting Jobs and Alerts.............................................................................474
Multiserver Job Management .....................................................................476

Creating a Master Server....................................................................476
Enlisting Target Servers......................................................................477
Creating Multiserver Jobs ..................................................................477

Event Forwarding........................................................................................477
Summary .....................................................................................................479

Contents xiii



17 Administering SQL Server 2008 with PowerShell 481

What’s New with PowerShell......................................................................481
Overview of PowerShell ..............................................................................482

Start Using PowerShell Now..............................................................483
Common Terminology ......................................................................483
Object-Based Functionality ...............................................................484
SQL Server Management Objects ......................................................484
WMI ...................................................................................................484
Installing PowerShell .........................................................................485
PowerShell Console ...........................................................................485
Scriptable and Interactive..................................................................486
Default Security .................................................................................486
Execution Policy ................................................................................487
Profiles ...............................................................................................487
Built-in Help Features ........................................................................487

PowerShell Scripting Basics.........................................................................490
A Few Basic Cmdlets..........................................................................490
Creating a PowerShell Script .............................................................491
Adding Comments ............................................................................491
Variables.............................................................................................491
Escaping Characters...........................................................................492
Special Variable $_ .............................................................................493
Joining Variables and Strings ............................................................493
Passing Arguments.............................................................................494
Using Param.......................................................................................494
Arrays .................................................................................................495
Operators ...........................................................................................496
Conditional Statements.....................................................................496
Functions ...........................................................................................497
Looping Statements ...........................................................................498
Filtering Cmdlets ...............................................................................499
Formatting Cmdlets...........................................................................500
Dealing with CSV Files ......................................................................501
Dealing with Dates and Times ..........................................................502
-WhatIf/-Confirm Parameters............................................................503

PowerShell in SQL Server 2008...................................................................503
Adding PowerShell Support...............................................................503
Accessing PowerShell .........................................................................505
SQL Server PowerShell .......................................................................506
SQL Provider ......................................................................................507
SQL Cmdlets ......................................................................................508
SQL Server Agent Support .................................................................509

xiv



Step-By-Step Examples ................................................................................509
General Tasks .....................................................................................509
Scheduling Scripts..............................................................................510
Common OS-Related Tasks................................................................512
SQL Server–Specific Tasks ..................................................................514
Using the Provider .............................................................................515
Creating a Database Table .................................................................515
Performing a Database Backup..........................................................516
Checking Server Settings ...................................................................518
Checking the Database Usage ...........................................................519
Getting Table Properties ....................................................................520
Cmdlet Example: Invoke-SqlCmd.....................................................520
Cmdlet Example: Invoke-PolicyEvaluation ......................................521
Joining Columns................................................................................521
Retrieving an Entry............................................................................522

Summary .....................................................................................................522

18 SQL Server High Availability 523

What’s New in High Availability ................................................................524
What Is High Availability?..........................................................................525
The Fundamentals of HA............................................................................526

Hardware Factors ...............................................................................527
Backup Considerations ......................................................................527
Operating System Upgrades ..............................................................527
Vendor Agreements Followed............................................................528
Training Kept Up to Date ..................................................................528
Quality Assurance Done Well............................................................528
Standards/Procedures Followed.........................................................528
Server Instance Isolation ...................................................................528

Building Solutions with One or More HA Options....................................530
Microsoft Cluster Services (MSCS) ....................................................530
SQL Clustering...................................................................................531
Data Replication ................................................................................534
Log Shipping......................................................................................535
Database Mirroring ............................................................................537
Combining Failover with Scale-Out Options....................................538

Other HA Techniques That Yield Great Results .........................................538
High Availability from the Windows Server Family Side ..........................540

Microsoft Virtual Server 2005............................................................541
Virtual Server 2005 and Disaster Recovery .......................................542

Summary .....................................................................................................542

Contents xv



19 Replication 545

What’s New in Data Replication ................................................................546
What Is Replication?...................................................................................547
The Publisher, Distributor, and Subscriber Magazine Metaphor ...............549

Publications and Articles ...................................................................550
Filtering Articles.................................................................................550

Replication Scenarios ..................................................................................555
The Central Publisher Replication Model .........................................555
The Central Publisher with Remote Distributor Replication Model......557
The Publishing Subscriber Replication Model ..................................558
The Central Subscriber Replication Model .......................................559
The Multiple Publishers with Multiple 

Subscribers Replication Model ........................................................559
The Updating Subscribers Replication Model ...................................560
The Peer-to-Peer Replication Model ..................................................561

Subscriptions ...............................................................................................562
Anonymous Subscriptions (Pull Subscriptions) ................................563
The Distribution Database.................................................................564

Replication Agents ......................................................................................565
The Snapshot Agent ..........................................................................566
The Log Reader Agent........................................................................569
The Distribution Agent......................................................................569
The Merge Agent ...............................................................................570
Other Specialized Agents ...................................................................571

Planning for SQL Server Data Replication .................................................572
Autonomy, Timing, and Latency of Data .........................................572
Methods of Data Distribution ...........................................................573

SQL Server Replication Types .....................................................................574
Snapshot Replication.........................................................................574
Transactional Replication ..................................................................574
Merge Replication..............................................................................575

Basing the Replication Design on User Requirements...............................577
Data Characteristics ...........................................................................578

Setting Up Replication ................................................................................579
Creating a Distributor and Enabling Publishing ..............................580
Creating a Publication.......................................................................584
Horizontal and Vertical Filtering.......................................................592
Creating Subscriptions.......................................................................594

Scripting Replication...................................................................................600
Monitoring Replication ..............................................................................603

Replication Monitoring SQL Statements...........................................603
Monitoring Replication within SQL Server Management Studio.....606

xvi



Troubleshooting Replication Failures................................................608
New and Improved Peer-to-Peer Replication ....................................609
The Performance Monitor .................................................................610
Replication in Heterogeneous Environments ...................................611
Backup and Recovery in a Replication Configuration......................612
Some Thoughts on Performance .......................................................613
Log Shipping......................................................................................614
Data Replication and Database Mirroring for 

Fault Tolerance and High Availability ............................................614
Summary .....................................................................................................615

20 Database Mirroring 617

What’s New in Database Mirroring ............................................................617
What Is Database Mirroring?......................................................................618

Copy-on-Write Technology ...............................................................620
When to Use Database Mirroring .....................................................621

Roles of the Database Mirroring Configuration.........................................621
Playing Roles and Switching Roles....................................................622
Database Mirroring Operating Modes...............................................622

Setting Up and Configuring Database Mirroring.......................................623
Getting Ready to Mirror a Database..................................................624
Creating the Endpoints .....................................................................627
Granting Permissions ........................................................................629
Creating the Database on the Mirror Server .....................................630
Identifying the Other Endpoints for Database Mirroring ................632
Configuring Database Mirroring by Using the Wizard ....................633
Monitoring a Mirrored Database Environment ................................639
Removing Mirroring ..........................................................................643

Testing Failover from the Principal to the Mirror......................................645
Client Setup and Configuration for Database Mirroring...........................647
Migrate to Database Mirroring 2008 as Fast as You Can ...........................649
Using Replication and Database Mirroring Together.................................651
Using Database Snapshots from a Mirror for Reporting............................652
Summary .....................................................................................................654

21 SQL Server Clustering 655

What’s New in SQL Server Clustering ........................................................656
How Microsoft SQL Server Clustering Works.............................................656

Understanding MSCS.........................................................................658
Extending MSCS with NLB................................................................662
How MSCS Sets the Stage for SQL Server Clustering........................663

Contents xvii



Installing SQL Server Clustering.................................................................665
Configuring SQL Server Database Disks............................................666
Installing Network Interfaces ............................................................668
Installing MSCS .................................................................................668
Installing SQL Server .........................................................................668
Failure of a Node ...............................................................................679
The Connection Test Program for a SQL Server Cluster...................681
Potential Problems to Watch Out for with SQL Server Clustering .....684

Summary .....................................................................................................685

22 Administering Policy-Based Management 687

Introduction to Policy-Based Management................................................687
Policy-Based Management Concepts..........................................................689

Facets..................................................................................................689
Conditions .........................................................................................693
Policies ...............................................................................................693
Categories...........................................................................................693
Targets ................................................................................................693
Execution Modes ...............................................................................694
Central Management Servers ............................................................695

Implementing Policy-Based Management..................................................697
Creating a Condition Based on a Facet.............................................697
Creating a Policy................................................................................699
Creating a Category...........................................................................701
Evaluating Policies .............................................................................702
Importing and Exporting Policies .....................................................703

Sample Templates and Real-World Examples.............................................704
Sample Policy Templates ...................................................................704
Evaluating Recovery Models..............................................................705
Implementing Surface Area Configuration Checks ..........................705
SQL Server Health Checks .................................................................705
Ensuring Object Naming Conventions.............................................706
Checking Best Practices Compliance ................................................706

Policy-Based Management Best Practices ...................................................706
Summary .....................................................................................................707

Part IV Database Administration

23 Creating and Managing Databases 709

What’s New in Creating and Managing Databases....................................710
Data Storage in SQL Server .........................................................................710

xviii



Database Files ..............................................................................................711
Primary Files ......................................................................................712
Secondary Files ..................................................................................712
Using Filegroups ................................................................................713
Using Partitions .................................................................................716
Transaction Log Files .........................................................................716

Creating Databases......................................................................................717
Using SSMS to Create a Database......................................................718
Using T-SQL to Create Databases ......................................................721

Setting Database Options............................................................................722
The Database Options .......................................................................723
Using T-SQL to Set Database Options ...............................................725
Retrieving Option Information .........................................................726

Managing Databases ...................................................................................729
Managing File Growth.......................................................................729
Expanding Databases.........................................................................730
Shrinking Databases ..........................................................................731
Moving Databases..............................................................................736
Restoring a Database Backup to a New Location..............................736
Using ALTER DATABASE....................................................................736
Detaching and Attaching Databases .................................................737

Summary .....................................................................................................740

24 Creating and Managing Tables 741

What’s New in SQL Server 2008.................................................................741
Creating Tables............................................................................................742

Using Object Explorer to Create Tables ............................................742
Using Database Diagrams to Create Tables .......................................743
Using T-SQL to Create Tables ............................................................744

Defining Columns ......................................................................................747
Data Types..........................................................................................747
Column Properties.............................................................................755

Defining Table Location .............................................................................761
Defining Table Constraints.........................................................................763
Modifying Tables.........................................................................................765

Using T-SQL to Modify Tables ...........................................................766
Using Object Explorer and the Table Designer to Modify Tables.....769
Using Database Diagrams to Modify Tables......................................772

Dropping Tables ..........................................................................................773
Using Partitioned Tables .............................................................................774

Creating a Partition Function ...........................................................776
Creating a Partition Scheme..............................................................778
Creating a Partitioned Table..............................................................779

Contents xix



Adding and Dropping Table Partitions .............................................782
Switching Table Partitions .................................................................785

Creating Temporary Tables .........................................................................789
Summary .....................................................................................................790

25 Creating and Managing Indexes 791

What’s New in Creating and Managing Indexes .......................................791
Types of Indexes..........................................................................................792

Clustered Indexes ..............................................................................792
Nonclustered Indexes ........................................................................793

Creating Indexes .........................................................................................795
Creating Indexes with T-SQL.............................................................795
Creating Indexes with SSMS..............................................................800

Managing Indexes.......................................................................................803
Managing Indexes with T-SQL ..........................................................803
Managing Indexes with SSMS ...........................................................806

Dropping Indexes .......................................................................................807
Online Indexing Operations.......................................................................807
Indexes on Views ........................................................................................809
Summary .....................................................................................................810

26 Implementing Data Integrity 811

What’s New in Data Integrity.....................................................................811
Types of Data Integrity ...............................................................................812

Domain Integrity ...............................................................................812
Entity Integrity ..................................................................................812
Referential Integrity...........................................................................812

Enforcing Data Integrity .............................................................................812
Implementing Declarative Data Integrity .........................................812
Implementing Procedural Data Integrity ..........................................813

Using Constraints .......................................................................................813
The PRIMARY KEY Constraint ..........................................................813
The UNIQUE Constraint ...................................................................815
The FOREIGN KEY Referential Integrity Constraint.........................816
The CHECK Constraint .....................................................................820
Creating Constraints .........................................................................821
Managing Constraints .......................................................................827

Rules ............................................................................................................830
Defaults .......................................................................................................831

Declarative Defaults...........................................................................831
Bound Defaults ..................................................................................833
When a Default Is Applied ................................................................833
Restrictions on Defaults.....................................................................835

Summary .....................................................................................................836

xx



27 Creating and Managing Views in SQL Server 837

What’s New in Creating and Managing Views ..........................................837
Definition of Views.....................................................................................837
Using Views.................................................................................................839

Simplifying Data Manipulation ........................................................839
Focusing on Specific Data .................................................................840
Abstracting Data ................................................................................841
Controlling Access to Data................................................................842

Creating Views ............................................................................................844
Creating Views Using T-SQL..............................................................845
Creating Views Using the View Designer..........................................849

Managing Views..........................................................................................852
Altering Views ...................................................................................852
Dropping Views with T-SQL..............................................................853
Managing Views with SSMS ..............................................................853

Data Modifications and Views....................................................................853
Partitioned Views ........................................................................................854

Modifying Data Through a Partitioned View ...................................858
Distributed Partitioned Views ...........................................................859

Indexed Views .............................................................................................860
Creating Indexed Views.....................................................................861
Indexed Views and Performance.......................................................863
To Expand or Not to Expand ............................................................866

Summary .....................................................................................................867

28 Creating and Managing Stored Procedures 869

What’s New in Creating and Managing Stored Procedures.......................869
Advantages of Stored Procedures................................................................870
Creating Stored Procedures.........................................................................871

Creating Procedures in SSMS.............................................................872
Temporary Stored Procedures............................................................879

Executing Stored Procedures.......................................................................880
Executing Procedures in SSMS ..........................................................881
Execution Context and the EXECUTE AS Clause.............................882

Deferred Name Resolution..........................................................................885
Identifying Objects Referenced in Stored Procedures.......................887

Viewing Stored Procedures .........................................................................888
Modifying Stored Procedures......................................................................891

Viewing and Modifying Stored Procedures with SSMS.....................892
Using Input Parameters ..............................................................................893

Setting Default Values for Parameters ...............................................895
Passing Object Names as Parameters.................................................898

Contents xxi



Using Wildcards in Parameters .........................................................899
Using Table-Valued Parameters .........................................................901

Using Output Parameters............................................................................902
Returning Procedure Status ........................................................................904
Debugging Stored Procedures Using SQL Server Management Studio......905
Using System Stored Procedures.................................................................908
Startup Procedures ......................................................................................911
Summary .....................................................................................................915

29 Creating and Managing User-Defined Functions 917

What’s New in SQL Server 2008.................................................................917
Why Use User-Defined Functions?.............................................................918
Types of User-Defined Functions................................................................921

Scalar Functions.................................................................................921
Table-Valued Functions .....................................................................923

Creating and Managing User-Defined Functions.......................................925
Creating User-Defined Functions ......................................................925
Viewing and Modifying User-Defined Functions .............................936
Managing User-Defined Function Permissions.................................941

Rewriting Stored Procedures as Functions..................................................942
Creating and Using CLR Functions ............................................................944

Adding CLR Functions to a Database................................................944
Deciding Between Using T-SQL or CLR Functions ...........................946

Summary .....................................................................................................947

30 Creating and Managing Triggers 949

What’s New in Creating and Managing Triggers .......................................950
Using DML Triggers ....................................................................................950

Creating DML Triggers.......................................................................951
Using AFTER Triggers.........................................................................953
Using inserted and deleted Tables.....................................................957
Enforcing Referential Integrity by Using DML Triggers ...................961
Cascading Deletes ..............................................................................963
Cascading Updates.............................................................................965
INSTEAD OF Triggers .........................................................................967

Using DDL Triggers .....................................................................................976
Creating DDL Triggers .......................................................................983
Managing DDL Triggers.....................................................................986

Using CLR Triggers......................................................................................988
Using Nested Triggers .................................................................................991
Using Recursive Triggers .............................................................................992
Summary .....................................................................................................993

xxii



31 Transaction Management and the Transaction Log 995

What’s New in Transaction Management ..................................................995
What Is a Transaction? ...............................................................................995
How SQL Server Manages Transactions......................................................996
Defining Transactions .................................................................................997

AutoCommit Transactions ................................................................997
Explicit User-Defined Transactions ...................................................998
Implicit Transactions .......................................................................1003
Implicit Transactions Versus Explicit Transactions.........................1006

Transactions and Batches..........................................................................1007
Transactions and Stored Procedures .........................................................1009
Transactions and Triggers .........................................................................1014

Triggers and Transaction Nesting ....................................................1015
Triggers and Multistatement Transactions ......................................1017
Using Savepoints in Triggers ...........................................................1019

Transactions and Locking .........................................................................1021
READ_COMMITTED_SNAPSHOT Isolation ....................................1022

Coding Effective Transactions ..................................................................1022
Transaction Logging and the Recovery Process .......................................1023

The Checkpoint Process ..................................................................1024
The Recovery Process.......................................................................1028
Managing the Transaction Log........................................................1032

Long-Running Transactions......................................................................1037
Bound Connections ..................................................................................1039
Distributed Transactions ...........................................................................1040
Summary ...................................................................................................1041

32 Database Snapshots 1043

What’s New with Database Snapshots .....................................................1044
What Are Database Snapshots? ................................................................1044
Limitations and Restrictions of Database Snapshots ...............................1048
Copy-on-Write Technology ......................................................................1050
When to Use Database Snapshots ............................................................1051

Reverting to a Snapshot for Recovery Purposes..............................1052
Safeguarding a Database Prior to Making Mass Changes ...............1053
Providing a Testing (or Quality Assurance) 

Starting Point (Baseline)................................................................1054
Providing a Point-in-Time Reporting Database ..............................1054
Providing a Highly Available and Offloaded 

Reporting Database from a Database Mirror ................................1055
Setup and Breakdown of a Database Snapshot ........................................1056

Creating a Database Snapshot.........................................................1057
Breaking Down a Database Snapshot..............................................1062

Contents xxiii



Reverting to a Database Snapshot for Recovery.......................................1062
Reverting a Source Database from a Database Snapshot ................1063
Using Database Snapshots with Testing and QA ............................1064

Setting Up Snapshots Against a Database Mirror.....................................1064
Reciprocal Principal/Mirror Reporting Configuration....................1065

Database Snapshots Maintenance and Security Considerations .............1067
Security for Database Snapshots......................................................1067
Snapshot Sparse File Size Management...........................................1067
Number of Database Snapshots per Source Database.....................1067

Summary ...................................................................................................1068

33 Database Maintenance 1069

What’s New in Database Maintenance.....................................................1070
The Maintenance Plan Wizard .................................................................1070

Backing Up Databases......................................................................1072
Checking Database Integrity ...........................................................1075
Shrinking Databases ........................................................................1076
Maintaining Indexes and Statistics .................................................1077
Scheduling a Maintenance Plan......................................................1080

Managing Maintenance Plans Without the Wizard ................................1084
Executing a Maintenance Plan .................................................................1088
Maintenance Without a Maintenance Plan .............................................1089
Database Maintenance Policies ................................................................1090
Summary ...................................................................................................1090

Part V SQL Server Performance and Optimization

34 Data Structures, Indexes, and Performance 1091

What’s New for Data Structures, Indexes, and Performance ...................1092
Understanding Data Structures ................................................................1093
Database Files and Filegroups...................................................................1093

Primary Data File .............................................................................1095
Secondary Data Files........................................................................1095
The Log File .....................................................................................1096
File Management .............................................................................1096
Using Filegroups ..............................................................................1097
FILESTREAM Filegroups...................................................................1100

Database Pages ..........................................................................................1101
Page Types........................................................................................1102
Data Pages ........................................................................................1103
Row-Overflow Pages ........................................................................1109
LOB Data Pages................................................................................1110
Index Pages ......................................................................................1112

xxiv



Space Allocation Structures.......................................................................1113
Extents .............................................................................................1113
Global and Shared Global Allocation Map Pages ...........................1114
Page Free Space Pages ......................................................................1115
Index Allocation Map Pages ............................................................1115
Differential Changed Map Pages.....................................................1116
Bulk Changed Map Pages ................................................................1116

Data Compression.....................................................................................1117
Row-Level Compression ..................................................................1117
Page-Level Compression..................................................................1119
The CI Record ..................................................................................1122
Implementing Page Compression ...................................................1122
Evaluating Page Compression .........................................................1123
Managing Data Compression with SSMS........................................1126

Understanding Table Structures................................................................1127
Heap Tables ......................................................................................1129
Clustered Tables ...............................................................................1130

Understanding Index Structures...............................................................1132
Clustered Indexes ............................................................................1133
Nonclustered Indexes ......................................................................1136

Data Modification and Performance ........................................................1141
Inserting Data ..................................................................................1141
Deleting Rows ..................................................................................1144
Updating Rows.................................................................................1145

Index Utilization.......................................................................................1146
Index Selection..........................................................................................1149
Evaluating Index Usefulness.....................................................................1150
Index Statistics ..........................................................................................1153

The Statistics Histogram ..................................................................1155
How the Statistics Histogram Is Used .............................................1157
Index Densities ................................................................................1158
Estimating Rows Using Index Statistics ..........................................1159
Generating and Maintaining Index and Column Statistics ...........1161

SQL Server Index Maintenance ................................................................1169
Setting the Fill Factor ......................................................................1179
Reapplying the Fill Factor................................................................1181
Disabling Indexes ............................................................................1182
Managing Indexes with SSMS .........................................................1183

Index Design Guidelines...........................................................................1184
Clustered Index Indications ............................................................1185
Nonclustered Index Indications......................................................1186
Index Covering ................................................................................1188

Contents xxv



Included Columns ...........................................................................1190
Wide Indexes Versus Multiple Indexes ...........................................1191

Indexed Views ...........................................................................................1192
Indexes on Computed Columns ..............................................................1193
Filtered Indexes and Statistics ..................................................................1195

Creating and Using Filtered Indexes...............................................1196
Creating and Using Filtered Statistics .............................................1198

Choosing Indexes: Query Versus Update Performance ...........................1199
Identifying Missing Indexes .....................................................................1201

The Database Engine Tuning Advisor .............................................1201
Missing Index Dynamic Management Objects...............................1202
Missing Index Feature Versus Database Engine Tuning Advisor ....1203

Identifying Unused Indexes .....................................................................1205
Summary ...................................................................................................1208

35 Understanding Query Optimization 1209

What’s New in Query Optimization.........................................................1210
What Is the Query Optimizer? .................................................................1211
Query Compilation and Optimization.....................................................1212

Compiling DML Statements............................................................1212
Optimization Steps ..........................................................................1213

Query Analysis ..........................................................................................1213
Identifying Search Arguments.........................................................1214
Identifying OR Clauses ....................................................................1214
Identifying Join Clauses ..................................................................1215

Row Estimation and Index Selection .......................................................1216
Evaluating SARG and Join Selectivity .............................................1216
Estimating Access Path Cost............................................................1221
Using Multiple Indexes ...................................................................1228
Optimizing with Indexed Views .....................................................1236
Optimizing with Filtered Indexes ...................................................1239

Join Selection ............................................................................................1241
Join Processing Strategies ................................................................1241
Determining the Optimal Join Order .............................................1246
Subquery Processing ........................................................................1248

Execution Plan Selection ..........................................................................1251
Query Plan Caching..................................................................................1254

Query Plan Reuse.............................................................................1254
Query Plan Aging.............................................................................1256
Recompiling Query Plans ................................................................1257
Monitoring the Plan Cache.............................................................1258

Other Query Processing Strategies............................................................1266
Predicate Transitivity .......................................................................1266

xxvi



Group by Optimization...................................................................1267
Queries with DISTINCT...................................................................1268
Queries with UNION .......................................................................1268

Parallel Query Processing..........................................................................1268
Parallel Query Configuration Options ............................................1271
Identifying Parallel Queries .............................................................1272
Parallel Queries on Partitioned Objects ..........................................1273

Common Query Optimization Problems.................................................1274
Out-of-Date or Insufficient Statistics...............................................1274
Poor Index Design ...........................................................................1275
Search Argument Problems .............................................................1276
Large Complex Queries ...................................................................1277
Triggers.............................................................................................1278

Managing the Optimizer ..........................................................................1278
Optimizer Hints ...............................................................................1280
Forced Parameterization ..................................................................1285
Using the USE PLAN Query Hint ....................................................1287
Using Plan Guides ...........................................................................1290
Limiting Query Plan Execution with the Query Governor ............1298

Summary ...................................................................................................1300

36 Query Analysis 1301

What’s New in Query Analysis .................................................................1302
Query Analysis in SSMS ............................................................................1302

Execution Plan ToolTips ..................................................................1304
Logical and Physical Operator Icons...............................................1308
Analyzing Stored Procedures ...........................................................1315
Saving and Viewing Graphical Execution Plans .............................1316
Displaying Execution Plan XML .....................................................1317
Missing Index Hints ........................................................................1317

SSMS Client Statistics................................................................................1322
Using the SET SHOWPLAN Options ........................................................1324

SHOWPLAN_TEXT...........................................................................1324
SHOWPLAN_ALL .............................................................................1326
SHOWPLAN_XML ...........................................................................1327

Using sys.dm_exec_query_plan ................................................................1328
Query Statistics .........................................................................................1330

STATISTICS IO..................................................................................1330
STATISTICS TIME.............................................................................1333
Using datediff() to Measure Runtime..............................................1336
STATISTICS PROFILE........................................................................1337
STATISTICS XML..............................................................................1337

Contents xxvii



Query Analysis with SQL Server Profiler ..................................................1338
Summary ...................................................................................................1340

37 Locking and Performance 1341

What’s New in Locking and Performance................................................1341
The Need for Locking ...............................................................................1342
Transaction Isolation Levels in SQL Server ..............................................1342

Read Uncommitted Isolation ..........................................................1344
Read Committed Isolation ..............................................................1344
Read Committed Snapshot Isolation ..............................................1345
Repeatable Read Isolation................................................................1346
Serializable Read Isolation ...............................................................1346
Snapshot Isolation ...........................................................................1347

The Lock Manager.....................................................................................1349
Monitoring Lock Activity in SQL Server ..................................................1350

Querying the sys.dm_tran_locks View............................................1350
Viewing Locking Activity with SQL Server Profiler ........................1355
Monitoring Locks with Performance Monitor................................1357

SQL Server Lock Types ..............................................................................1359
Shared Locks ....................................................................................1360
Update Locks ...................................................................................1360
Exclusive Locks ................................................................................1361
Intent Locks .....................................................................................1362
Schema Locks...................................................................................1363
Bulk Update Locks ...........................................................................1363

SQL Server Lock Granularity ....................................................................1364
Serialization and Key-Range Locking ..............................................1365
Using Application Locks..................................................................1369
Index Locking ..................................................................................1372
Row-Level Versus Page-Level Locking .............................................1373
Lock Escalation ................................................................................1374

Lock Compatibility ...................................................................................1376
Locking Contention and Deadlocks.........................................................1377

Identifying Locking Contention .....................................................1378
Setting the Lock Timeout Interval ..................................................1380
Minimizing Locking Contention ....................................................1381
Deadlocks.........................................................................................1382

Table Hints for Locking ............................................................................1393
Transaction Isolation–Level Hints ...................................................1393
Lock Granularity Hints....................................................................1395
Lock Type Hints...............................................................................1395

xxviii



Optimistic Locking ...................................................................................1396
Optimistic Locking Using the rowversion Data Type.....................1396
Optimistic Locking with Snapshot Isolation ..................................1399

Summary ...................................................................................................1401

38 Database Design and Performance 1403

What’s New in Database Design and Performance..................................1403
Basic Tenets of Designing for Performance ..............................................1404
Logical Database Design Issues.................................................................1405

Normalization Conditions ..............................................................1405
Normalization Forms.......................................................................1406
Benefits of Normalization ...............................................................1407
Drawbacks of Normalization...........................................................1407

Denormalizing a Database........................................................................1408
Denormalization Guidelines ...........................................................1408
Essential Denormalization Techniques ...........................................1409

Database Filegroups and Performance......................................................1415
RAID Technology ......................................................................................1417

RAID Level 0 ....................................................................................1418
RAID Level 1 ....................................................................................1419
RAID Level 10 ..................................................................................1420
RAID Level 5 ....................................................................................1421

SQL Server and SAN Technology..............................................................1422
What Is a SAN? ................................................................................1423
SAN Considerations for SQL Server ................................................1423

Summary ...................................................................................................1425

39 Monitoring SQL Server Performance 1427

What’s New in Monitoring SQL Server Performance...............................1428
Performance Monitoring Tools.................................................................1429

The Data Collector and the MDW..................................................1429
SQL Server Utility ............................................................................1451
SQL Server Extended Events............................................................1455
Windows Performance Monitor ......................................................1465

A Performance Monitoring Approach ......................................................1477
Monitoring the Network Interface..................................................1478
Monitoring the Processors...............................................................1480
Monitoring Memory........................................................................1485
Monitoring the Disk System ...........................................................1488
Monitoring SQL Server’s Disk Activity............................................1490
Monitoring Other SQL Server Performance Items..........................1492

Summary ...................................................................................................1492

Contents xxix



40 Managing Workloads with the Resource Governor 1493

Overview of Resource Governor ...............................................................1494
Resource Governor Components..............................................................1495

Classification....................................................................................1495
Workload Groups.............................................................................1496
Resource Pools .................................................................................1496

Configuring Resource Governor...............................................................1498
Enabling Resource Governor ...........................................................1499
Defining Resource Pools ..................................................................1500
Defining Workload Groups .............................................................1502
Creating a Classification Function..................................................1506

Monitoring Resource Usage ......................................................................1509
Modifying Your Resource Governor Configuration .................................1513

Deleting Workload Groups..............................................................1514
Deleting Resource Pools...................................................................1515
Modifying a Classification Function...............................................1516

Summary ...................................................................................................1517

41 A Performance and Tuning Methodology 1519

The Full Architectural Landscape .............................................................1520
Primary Performance and Tuning Handles ..............................................1521
A Performance and Tuning Methodology................................................1522

Designing In Performance and Tuning from the Start ...................1523
Performance and Tuning for an Existing Implementation ............1528

Performance and Tuning Design Guidelines............................................1534
Hardware and Operating System Guidelines ..................................1534
SQL Server Instance Guidelines.......................................................1536
Database-Level Guidelines...............................................................1537
Table Design Guidelines ..................................................................1537
Indexing Guidelines ........................................................................1539
View Design Guidelines...................................................................1541
Transact-SQL Guidelines..................................................................1541
Application Design Guidelines........................................................1545
Distributed Data Guidelines ............................................................1546
High-Availability Guidelines ...........................................................1546

Tools of the Performance and Tuning Trade............................................1547
Microsoft Out-of-the-Box ................................................................1547
Third-Party Performance and Tuning Tools....................................1548

Summary ...................................................................................................1550

xxx



Chapters on the CD

Part VI SQL Server Application Development

42 What’s New for Transact-SQL in SQL Server 2008 1551

MERGE Statement.....................................................................................1552
MERGE Statement Best Practices and Guidelines ...........................1558

Insert over DML ........................................................................................1559
GROUP BY Clause Enhancements............................................................1561

ROLLUP and CUBE Operator Syntax Changes ...............................1561
GROUPING SETS .............................................................................1562
The grouping_id() Function ............................................................1565

Variable Assignment in DECLARE Statement ..........................................1568
Compound Assignment Operators...........................................................1568
Row Constructors......................................................................................1569
New date and time Data Types and Functions ........................................1572

Date and Time Conversions ............................................................1575
Table-Valued Parameters ...........................................................................1576

Table-Valued Parameters Versus Temporary Tables.........................1580
Hierarchyid Data Type ..............................................................................1580

Creating a Hierarchy........................................................................1580
Populating the Hierarchy ................................................................1581
Querying the Hierarchy...................................................................1583
Modifying the Hierarchy .................................................................1587

Using FILESTREAM Storage ......................................................................1592
Enabling FILESTREAM Storage ........................................................1593
Setting Up a Database for FILESTREAM Storage .............................1596
Using FILESTREAM Storage for Data Columns...............................1597

Sparse Columns.........................................................................................1600
Column Sets.....................................................................................1600
Working with Sparse Columns........................................................1601
Sparse Columns: Good or Bad? .......................................................1604

Spatial Data Types.....................................................................................1605
Representing Spatial Data................................................................1606
Working with Geometry Data.........................................................1607
Working with Geography Data .......................................................1609
Spatial Data Support in SSMS..........................................................1611
Spatial Data Types: Where to Go from Here? .................................1614

Change Data Capture ...............................................................................1614
The Change Data Capture Tables....................................................1615
Enabling CDC for a Database..........................................................1617
Enabling CDC for a Table................................................................1617

Contents xxxi



Querying the CDC Tables................................................................1619
CDC and DDL Changes to Source Tables .......................................1626

Change Tracking .......................................................................................1627
Implementing Change Tracking .....................................................1628
Identifying Tracked Changes...........................................................1630
Identifying Changed Columns........................................................1633
Change Tracking Overhead .............................................................1634

Summary ...................................................................................................1635

43 Transact-SQL Programming Guidelines, Tips, and Tricks 1637

General T-SQL Coding Recommendations...............................................1638
Provide Explicit Column Lists.........................................................1638
Qualify Object Names with a Schema Name..................................1640
Avoid SQL Injection Attacks When Using Dynamic SQL ..............1643
Comment Your T-SQL Code ............................................................1652

General T-SQL Performance Recommendations ......................................1653
UNION Versus UNION ALL Performance .......................................1654
Use IF EXISTS Instead of SELECT COUNT(*)..................................1654
Avoid Unnecessary ORDER BY or DISTINCT Clauses ....................1654
Temp Tables Versus Table Variables Versus 

Common Table Expressions..........................................................1654
Avoid Unnecessary Function Executions........................................1656
Cursors and Performance ................................................................1656
Variable Assignment in UPDATE Statements..................................1659

T-SQL Tips and Tricks................................................................................1663
Date Calculations ............................................................................1663
Sorting Results with the GROUPING Function ..............................1669
Using CONTEXT_INFO ...................................................................1671
Working with Outer Joins ...............................................................1673
Generating T-SQL Statements with T-SQL ......................................1682
Working with @@ERROR and @@ROWCOUNT..............................1683
De-Duping Data with Ranking Functions.......................................1684

In Case You Missed It: New Transact-SQL Features in SQL Server 2005 .....1687
The xml Data Type ...................................................................................1687
The max Specifier......................................................................................1688
TOP Enhancements ..................................................................................1689
The OUTPUT Clause .................................................................................1693
Common Table Expressions .....................................................................1698

Recursive Queries with CTEs ...........................................................1700
Ranking Functions ....................................................................................1708

The ROW_NUMBER Function.........................................................1708
The RANK and DENSE_RANK Functions ........................................1711

xxxii



The NTILE Function ........................................................................1712
Using Row Numbers for Paging Results ..........................................1714

PIVOT and UNPIVOT ...............................................................................1718
The APPLY Operator .................................................................................1722

CROSS APPLY...................................................................................1722
OUTER APPLY ..................................................................................1723

TRY...CATCH Logic for Error Handling ....................................................1724
The TABLESAMPLE Clause........................................................................1727
Summary ...................................................................................................1731

44 Advanced Stored Procedure Programming and Optimization 1733

T-SQL Stored Procedure Coding Guidelines.............................................1733
Calling Stored Procedures from Transactions .................................1735
Handling Errors in Stored Procedures .............................................1738
Using Source Code Control with Stored Procedures ......................1741

Using Cursors in Stored Procedures .........................................................1743
Using CURSOR Variables in Stored Procedures ..............................1748

Nested Stored Procedures..........................................................................1753
Recursive Stored Procedures ............................................................1755

Using Temporary Tables in Stored Procedures .........................................1759
Temporary Table Performance Tips .................................................1760
Using the table Data Type ...............................................................1762

Using Remote Stored Procedures..............................................................1764
Stored Procedure Performance..................................................................1764

Query Plan Caching ........................................................................1765
The SQL Server Plan Cache .............................................................1766
Shared Query Plans..........................................................................1766
Automatic Query Plan Recompilation ............................................1767
Forcing Recompilation of Query Plans ...........................................1770

Using Dynamic SQL in Stored Procedures ...............................................1774
Using sp_executesql.........................................................................1776

Installing and Using .NET CLR Stored Procedures...................................1779
Adding CLR Stored Procedures to a Database.................................1780
T-SQL or CLR Stored Procedures?....................................................1781

Using Extended Stored Procedures ...........................................................1782
Adding Extended Stored Procedures to SQL Server ........................1782
Obtaining Information on Extended Stored Procedures ................1783
Extended Stored Procedures Provided with SQL Server .................1783
Using xp_cmdshell ..........................................................................1784

Summary ...................................................................................................1786

Contents xxxiii



45 SQL Server and the .NET Framework 1787

What’s New in SQL Server 2008 and the .NET Framework .....................1787
Getting Comfortable with ADO.NET 3.5 and SQL Server 2008 ..............1788

ADO.NET: Advanced Basics .............................................................1788
Developing with LINQ to SQL .................................................................1793

Getting Started.................................................................................1793
Going Deeper...................................................................................1796
Uncovering LINQ to SQL with Linqpad .........................................1798

Using ADO.NET Data Services..................................................................1803
Getting Set Up .................................................................................1803
Essentials ..........................................................................................1803
Building Your Data Service ..............................................................1806
CRUD Operations ............................................................................1811

Leveraging the Microsoft Sync Framework ..............................................1816
Getting Started with MSF and Sync Services for ADO.NET............1817
Building Our Example OCA ............................................................1818

Summary ...................................................................................................1823

46 SQLCLR: Developing SQL Server Objects in .NET 1825

What’s New for SQLCLR in SQL Server 2008...........................................1825
Developing Custom Managed Database Objects .....................................1825

An Introduction to Custom Managed Database Objects................1826
Managed Object Permissions ..........................................................1827
Developing Managed Objects with Visual Studio 2008 .................1829
Developing Managed Stored Procedures.........................................1830
Developing Managed User-Defined Functions (UDFs) ...................1835
Developing Managed User-Defined Types (UDTs)..........................1844
Developing Managed User-Defined Aggregates (UDAs) .................1853
Developing Managed Triggers .........................................................1856
Using Transactions...........................................................................1861
Using the Related System Catalogs .................................................1863

Summary ...................................................................................................1864

47 Using XML in SQL Server 2008 1865

What’s New in Using XML in SQL Server 2008.......................................1865
Understanding XML .................................................................................1866
Relational Data As XML: The FOR XML Modes.......................................1866

RAW Mode .......................................................................................1867
AUTO Mode .....................................................................................1873
EXPLICIT Mode ...............................................................................1877
PATH Mode ......................................................................................1881

xxxiv



FOR XML and the xml Data Type...................................................1884
XML As Relational Data: Using OPENXML .............................................1887
Using the xml Data Type..........................................................................1890

Defining and Using xml Columns..................................................1892
Using XML Schema Collections......................................................1894
The Built-in xml Data Type Methods .............................................1899

Indexing and Full-Text Indexing of xml Columns ..................................1918
Indexing xml Columns ...................................................................1918
Full-Text Indexing............................................................................1924

Summary ...................................................................................................1925

48 SQL Server Web Services 1927

What’s New in SQL Server Web Services..................................................1927
Web Services Migration Path ....................................................................1928
Web Services History and Overview.........................................................1928

The Web Services Pattern ................................................................1929
Building Web Services...............................................................................1930

The AS HTTP Keyword Group .........................................................1934
The FOR SOAP Keyword Group ......................................................1938

Examples: A C# Client Application..........................................................1942
Example 1: Running a Web Method Bound to a 

Stored Procedure from C#.............................................................1942
Example 2: Running Ad Hoc T-SQL Batches 

from a SQL Server Web Service .....................................................1947
Example 3: Calling a Web Method–Bound Stored 

Procedure That Returns XML........................................................1951
Using Catalog Views and System Stored Procedures ...............................1954
Controlling Access Permissions ................................................................1955
Summary ...................................................................................................1957

49 SQL Server Service Broker 1959

What’s New in Service Broker...................................................................1959
Understanding Distributed Messaging .....................................................1960

The Basics of Service Broker ............................................................1960
Designing a Sample System ......................................................................1964
Understanding Service Broker Constructs................................................1965

Defining Messages and Choosing a Message Type .........................1965
Setting Up Contracts for Communication......................................1970
Creating Queues for Message Storage .............................................1970
Defining Services to Send and Receive Messages............................1973
Planning Conversations Between Services......................................1974

Service Broker Routing and Security ........................................................1985

Contents xxxv



Using Certificates for Conversation Encryption.............................1985
A Final Note on the Sample System................................................1992

Troubleshooting SSB Applications with ssbdiagnose.exe ........................1993
Related System Catalogs ...........................................................................1994
Summary ...................................................................................................1996

50 SQL Server Full-Text Search 1997

What’s New in SQL Server 2008 Full-Text Search ....................................1998
Upgrade Options in SQL Server 2008.......................................................1998
How SQL Server FTS Works ......................................................................1999

Indexing...........................................................................................1999
Searching..........................................................................................2001

Implementing SQL Server 2008 Full-Text Catalogs .................................2002
Setting Up a Full-Text Index.....................................................................2003

Using T-SQL Commands to Build Full-Text Indexes and Catalogs .....2003
Using the Full-Text Indexing Wizard to Build 

Full-Text Indexes and Catalogs .....................................................2017
Full-Text Searches......................................................................................2020

CONTAINS and CONTAINSTABLE ..................................................2020
FREETEXT and FREETEXTTABLE.....................................................2023

Full-Text Search Maintenance...................................................................2024
Full-Text Search Performance ...................................................................2025
Full-Text Search Troubleshooting .............................................................2026
Summary ...................................................................................................2028

Part VII SQL Server Business Intelligence Features

51 SQL Server 2008 Analysis Services 2029

What’s New in SSAS..................................................................................2029
Understanding SSAS and OLAP ................................................................2030
Understanding the SSAS Environment Wizards ......................................2032

OLAP Versus OLTP...........................................................................2036
An Analytics Design Methodology...........................................................2038

An Analytics Mini-Methodology.....................................................2038
An OLAP Requirements Example: CompSales International...................2040

CompSales International Requirements..........................................2040
OLAP Cube Creation .......................................................................2042
Using SQL Server BIDS ....................................................................2042
Creating an OLAP Database ............................................................2044
Generating a Relational Database ...................................................2081
Cube Perspectives ............................................................................2082
KPIs ..................................................................................................2082

xxxvi



Data Mining.....................................................................................2083
Security and Roles............................................................................2095

Summary ...................................................................................................2097

52 SQL Server Integration Services 2099

What’s New with SSIS ...............................................................................2100
SSIS Basics..................................................................................................2100
SSIS Architecture and Concepts................................................................2105
SSIS Tools and Utilities .............................................................................2110
A Data Transformation Requirement .......................................................2113
Running the SSIS Wizard ..........................................................................2115
The SSIS Designer......................................................................................2126
The Package Execution Utility..................................................................2135

The dtexec Utility ............................................................................2135
Running Packages ............................................................................2137
Running Package Examples.............................................................2140
The dtutil Utility..............................................................................2141
dtutil Examples ................................................................................2144

Connection Projects in Visual Studio.......................................................2145
Change Data Capture Addition with R2 ..................................................2147
Using bcp ..................................................................................................2147

Fundamentals of Exporting and Importing Data ...........................2151
File Data Types.................................................................................2153
Format Files......................................................................................2153
Using Views .....................................................................................2163

Logged and Nonlogged Operations..........................................................2163
Batches .............................................................................................2164
Parallel Loading ...............................................................................2164
Supplying Hints to bcp....................................................................2165

Summary ...................................................................................................2167

53 SQL Server 2008 Reporting Services 2169

What’s New in SSRS 2008 .........................................................................2169
Discontinued Functionality and Breaking Changes .......................2170
Enhancements .................................................................................2172
Tool and Service Enhancements .....................................................2176
SharePoint Integration Improvements............................................2177
Service Changes and Improvements ...............................................2178
Programming Enhancements ..........................................................2178

Reporting Services Architecture................................................................2179
Installing and Configuring SSRS...............................................................2182

The Installation Sequence ...............................................................2182

Contents xxxvii



SSRS Configuration Using RSCM ....................................................2186
Developing Reports...................................................................................2190

Tools of the Trade ............................................................................2190
Report Basics ....................................................................................2191
Overview of the Report Development Process ...............................2192
Data Planning and Preparation.......................................................2193
Using Shared Data Sources ..............................................................2193
Using Datasets .................................................................................2193
Using Shared Datasets .....................................................................2194
Developing Reports Using BIDS ......................................................2196
Working with the Tablix .................................................................2199
Understanding Expressions .............................................................2200
Report Design Fundamentals ..........................................................2202
Using the Data Visualization Controls: Sparkline, 

Indicator, and Data Bar .................................................................2204
Designing Reports Using Report Builder.........................................2213
Report Builder and Report Model Security .....................................2233
Enabling Report Builder ..................................................................2233

Management and Security ........................................................................2234
Securing Reports ..............................................................................2234
Subscriptions....................................................................................2235
Report Execution Options ...............................................................2237

Performance and Monitoring ...................................................................2239
SSRS Trace Log .................................................................................2239
Execution Log ..................................................................................2240
Windows Event Log.........................................................................2240
Performance Counters .....................................................................2240

Summary ...................................................................................................2241

Part VIII Bonus Chapters

54 Managing Linked and Remote Servers 2243

What’s New in Managing Linked and Remote Servers ............................2244
Managing Remote Servers.........................................................................2244

Remote Server Setup ........................................................................2246
Linked Servers ...........................................................................................2251

Distributed Queries..........................................................................2252
Distributed Transactions..................................................................2252

Adding, Dropping, and Configuring Linked Servers ...............................2253
sp_addlinkedserver ..........................................................................2253
sp_linkedservers ...............................................................................2260
sp_dropserver ...................................................................................2261
sp_serveroption................................................................................2261

xxxviii



Mapping Local Logins to Logins on Linked Servers ................................2263
sp_addlinkedsrvlogin.......................................................................2263
sp_droplinkedsrvlogin .....................................................................2265
sp_helplinkedsrvlogin......................................................................2266

Obtaining General Information About Linked Servers............................2267
Executing a Stored Procedure via a Linked Server ...................................2268
Setting Up Linked Servers Using SQL Server Management Studio..........2269
Summary ...................................................................................................2272

55 Configuring, Tuning, and Optimizing SQL Server Options 2273

What’s New in Configuring, Tuning, and 
Optimizing SQL Server Options .............................................................2274

SQL Server Instance Architecture .............................................................2274
Configuration Options .............................................................................2275
Fixing an Incorrect Option Setting ..........................................................2283
Setting Configuration Options with SSMS...............................................2283
Obsolete Configuration Options ..............................................................2283
Configuration Options and Performance.................................................2284

access check cache bucket count ....................................................2284
access check cache quota ................................................................2285
ad hoc distributed queries ...............................................................2285
affinity I/O mask .............................................................................2286
affinity mask ....................................................................................2287
Agent XP ..........................................................................................2289
awe enabled .....................................................................................2289
backup compression default............................................................2291
blocked process threshold ...............................................................2291
c2 audit mode..................................................................................2291
clr enabled .......................................................................................2292
common criteria compliance enabled ............................................2292
cost threshold for parallelism..........................................................2293
cross db ownership chaining...........................................................2293
cursor threshold...............................................................................2294
default full-text language ................................................................2294
default language ..............................................................................2296
EKM provider enabled .....................................................................2298
filestream_access_level.....................................................................2299
fill factor ..........................................................................................2299
index create memory.......................................................................2300
in-doubt xact resolution..................................................................2300
lightweight pooling .........................................................................2301
locks .................................................................................................2301

Contents xxxix



max degree of parallelism ...............................................................2302
max server memory and min server memory ................................2302
max text repl size.............................................................................2304
max worker threads .........................................................................2305
min memory per query ...................................................................2306
nested triggers..................................................................................2306
network packet size .........................................................................2306
optimize for ad hoc workloads........................................................2307
PH_timeout ......................................................................................2308
priority boost ...................................................................................2308
query governor cost limit................................................................2309
query wait ........................................................................................2310
recovery interval ..............................................................................2310
remote admin connections .............................................................2311
remote login timeout ......................................................................2311
remote proc trans ............................................................................2312
remote query timeout......................................................................2312
scan for startup procs ......................................................................2313
show advanced options...................................................................2313
user connections..............................................................................2313
user options .....................................................................................2315
XP-Related Configuration Options .................................................2316

Database Engine Tuning Advisor..............................................................2317
The Database Engine Tuning Advisor GUI .....................................2317
The Database Engine Tuning Advisor Command Line ..................2321

Data Collection Sets..................................................................................2326
Summary ...................................................................................................2328

56 SQL Server Disaster Recovery Planning 2329

What’s New in SQL Server Disaster Recovery Planning...........................2330
How to Approach Disaster Recovery ........................................................2330

Disaster Recovery Patterns...............................................................2332
Recovery Objectives.........................................................................2336
A Data-Centric Approach to Disaster Recovery ..............................2337

Microsoft SQL Server Options for Disaster Recovery ...............................2338
Data Replication ..............................................................................2338
Log Shipping....................................................................................2339
Database Mirroring and Snapshots .................................................2341

The Overall Disaster Recovery Process .....................................................2342
The Focus of Disaster Recovery .......................................................2342
sqldiag.exe .......................................................................................2347
Planning and Executing a Disaster Recovery..................................2349

xl



Have You Detached a Database Recently?................................................2350
Third-Party Disaster Recovery Alternatives ..............................................2350
Summary ...................................................................................................2351

Index 2353

Contents xli



Introduction

Over the past decade, SQL Server has established itself as a robust and reliable database
platform whose performance, scalability, and reliability meet the implementation needs
of businesses and corporations from small desktop applications on up to multiterabyte
enterprise-wide systems. The updates and enhancements in SQL Server 2008 and SQL
Server 2008 R2 further solidify its position in the marketplace as a robust enterprise-wide
database system that can compete on the same level as the other major enterprise-wide
database products, providing a database engine foundation that can be highly available
7 days a week, 365 days a year.

NOTE

The position of SQL Server 2008 as a leader in the market of enterprise-wide data-
base management systems (DBMS) was confirmed in a report released by Forrester
Research on June 30, 2009 (The Forrester Wave: Enterprise Database Management
Systems, Q2 2009). In this report, Forrester analyst Noel Yuhanna indicated that
Microsoft along with Oracle and IBM DB2 were the leaders in the DBMS market. The
report from Forrester Research indicated that Microsoft’s strong commitment to its
data platform starting with SQL Server 2005 and continuing with the latest iteration of
the product, SQL Server 2008, had boosted Microsoft to the top of the DBMS market.
Key findings in the report concluded that Microsoft received high scores in database
programmability, security, availability, and application/data integration, and for deliver-
ing the best price performance for most business applications. The report also
acknowledged that Microsoft “has shown increasing focus and commitment to going
after the enterprise market,” and that SQL Server 2008 has “enabled Microsoft to
take market share in moderately sized to large enterprises, delivering good perfor-
mance, scalability, security, and availability functionality.” The report also indicated that
“five years ago, hardly any enterprises ran multi-terabyte databases with SQL Server to
support critical applications. Today, hundreds of enterprises are running 10-terabyte
and larger transactional SQL Server databases.”

One of the biggest challenges we face writing the SQL Server Unleashed series of books is
how to provide comprehensive, in-depth, all-inclusive coverage of all the features of SQL
Server within a single book. Over the past few releases, the number of SQL Server features
and components has increased, and many of these features and components (for
example, SQL Server Integration Services, Reporting Services, and .NET Framework inte-
gration) provide material enough to warrant their own separate titles. To cover each topic
sufficiently would require more information than could reasonably fit in print in a single
volume. Thus, we had to make some hard decisions as to what to include in print.

We decided that the printed portion of the book would provide detailed coverage of the
core database server features and the day-to-day administrative and management aspects
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and tools of SQL Server 2008 and 2008 R2. We want to ensure that we provide enough of
the necessary information, tips, and guidelines to get you started making effective use of
these features. At the same time, there is a wealth of useful information we want to
provide on additional SQL Server 2008 features and major components of SQL Server,
such as SQL Server Integration Services, Reporting Services, Analysis Services, T-SQL
programming, and SQL Server integration with the .NET Framework. Rather than leave
this valuable information out entirely, we decided to include the chapters with this mater-
ial on the CD provided with this book. Also, as in the past, the CD contains all our
sample scripts, databases, and other code samples and material that support the book
content.

Our other main goal when writing this book was for it to be more than just a syntax
reference. SQL Server Books Online is a fine resource as a syntax reference. This book
attempts to pick up where Books Online leaves off, by providing, in addition to syntax
where necessary, valuable insight, tips, guidelines, and useful examples derived from our
many years of experience working with SQL Server. Although we do provide the core, and
sometimes advanced, syntax elements for the SQL commands discussed, SQL Server Books
Online provides a much more extensive syntax reference than would make sense to try to
duplicate here. As a matter of fact, at times, we may even direct you to Books Online for
more detail on some of the more esoteric syntax options available for certain commands.

We hope that we have succeeded in meeting the goals we set out for this book and that it
becomes an essential reference and source of expert information for you as you work with
the either version of SQL Server 2008.

NOTE

Although this book includes coverage of SQL Server 2008 R2, most of the material
presented applies to SQL Server 2008 as well. Actually, there are few significant differ-
ences in the core product between SQL Server 2008 and SQL Server 2008 R2. Most
of the new features are related to enhancements to Reporting Services. You can be
comfortable using this book as a reference for either version of SQL Server 2008.
When the book discusses features available only in the R2 release, this fact is specifi-
cally spelled out in the chapter.

Who This Book Is For
This Unleashed book is intended for intermediate- to advanced-level users: for SQL Server
administrators who want to understand SQL Server more completely to be able to effec-
tively manage and administer their SQL Server environments, and for developers who
want a more thorough understanding of SQL Server to help them write better Transact-
SQL (T-SQL) code and develop more robust SQL Server applications. If you are responsible
for analysis, design, implementation, support, administration, or troubleshooting of SQL
Server 2008, this book provides an excellent source of experiential information for you.
You can think of this as a book of applied technology. The emphasis is on the more
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complex aspects of the product, including using the new tools and features, administering
SQL Server, analyzing and optimizing queries, implementing data warehouses, ensuring
high availability, and tuning SQL Server performance.

This book is for both developers and SQL Server administrators who are new to SQL
Server 2008 or SQL Server 2008 R2 as well as those who are already familiar with prior
versions of SQL Server. At the beginning of each chapter is a brief summary of the major
changes or new features or capabilities of SQL Server related to that topic. If you are
already familiar with SQL Server, you can use this information to focus on the informa-
tion in the chapters that covers the new features and capabilities in more detail.

This book is intended to provide a behind-the-scenes look into SQL Server, showing you
what goes on behind the various wizards and GUI-based tools so you can learn what the
underlying SQL commands are. Although the GUI tools can make your average day-to-
day operations much simpler, every database administrator should learn the underlying
commands to the tools and wizards to fully unlock the power and capabilities of SQL
Server.

What This Book Covers
The book is divided into the following sections:

. Part I, “Welcome to Microsoft SQL Server”—This part introduces you to the
Microsoft SQL Server 2008 environment, the various editions of SQL Server that are
available, and the capabilities of each edition in the various Windows environ-
ments. In addition, it provides an overview of and introduction to the new features
found in SQL Server 2008 and SQL Server 2008 R2, which are covered in more detail
throughout the rest of the book.

. Part II, “SQL Server Tools and Utilities”—This part covers the tools and utility
programs that SQL Server 2008 provides for you to administer and manage your
SQL Server environments. You’ll find information on the various management tools
you use on a daily basis, such as SQL Server Management Studio and the new
SQLCMD command-line query tool, along with information on SQL Server Profiler.
If you are not familiar with these tools, you should read this part of the book early
on because these tools are often used and referenced throughout many of the other
chapters in the book.

. Part III, “SQL Server Administration”—This part discusses topics related to the
administration of SQL Server at the database server level. It begins with an overview
of what is involved in administering a SQL Server environment and then goes on to
cover the tasks related to setting up and managing the overall SQL Server environ-
ment, including installing and upgrading to SQL Server 2008 and SQL Server 2008
R2 as well as installing SQL Server clients. This part also includes coverage of secu-
rity and user administration, database backup and restore, replication, and using the
Database Mail facility. Chapters on SQL Server clustering, database mirroring, and
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SQL Server high availability provide some expert advice in these areas. Task schedul-
ing and notification using SQL Server Agent and using the new Policy Based
Management feature are also discussed in this part.

. Part IV, “SQL Server Database Administration”—This part delves into the admin-
istrative tasks associated with creating and managing a SQL Server 2008 database,
including the creation and management of database objects, such as tables, indexes,
views, stored procedures, functions, and triggers. It also provides coverage of the
Database Snapshots and an overview of database maintenance tasks and responsibil-
ities.

. Part V, “SQL Server Performance and Optimization”—This part provides informa-
tion to help you get the best performance out of SQL Server. It begins with a discus-
sion of data structures, indexes, and performance, key items to understand to help
ensure good database performance. It then builds on that information with chapters
on query optimization and analysis, locking, database design and performance, and
ways to manage workloads using the new Resource Governor; then it finishes with a
methodology for monitoring and optimizing SQL Server performance.

. Part VI, “SQL Server Application Development”—This part includes a comprehen-
sive overview of what’s new in T-SQL in SQL Server 2008 and SQL Server 2008 R, T-
SQL programming guidelines, tips, and tricks, and advanced stored procedure
programming and optimization. In addition, chapters in this Part provide an
overview of .NET integration with SQL Server and creating .NET CLR objects infor-
mation, working with XML in SQL Server, and working with additional SQL Server
components that are not part of the core database engine such as Web Services,
Service Broker, and Full-Text Search.

. Part VII, “SQL Server Business Intelligence Features”—This Part includes a
comprehensive overview of SQL Server 2008 R2’s built-in business intelligence
features: Analysis Services, Integration Services, and Reporting Services, with a
specific focus on the enhancements to Reporting Services introduced with the R2
release.

. Bonus Chapters on the CD—This Part provides a few chapters for which there just
wasn’t room enough to include elsewhere in the book. These chapters provide
expert advice and information on managing remote and linked servers, configuring,
tuning and optimizing SQL Server, and planning for SQL Server Disaster Recoverys.

. Book Materials on the CD—Also included on the CD are many of the code sam-
ples, scripts, databases, and other materials that supplement various chapters. This
has always been one of the most valuable reasons to buy books in the Unleashed
series. It is our goal not just to discuss a SQL technique or solution, but to also pro-
vide working samples and examples that actually do it. Learning by seeing is essen-
tial for understanding.



Introduction 5

Syntax Element Definition

command These are command names, options, and other keywords.

placeholder Monospaced italic indicates values you provide.

{} You must choose at least one of the enclosed options.

[] The enclosed value/keyword is optional.

() Parentheses are part of the command.

| You can select only one of the options listed.

, You can select any of the options listed.

[...] The previous option can be repeated.

In addition to the included CD content, please visit the web page for this book at
www.samspublishing.com periodically for any updated or additional bonus material
as it becomes available.

Conventions Used in This Book
Names of commands and stored procedures are presented in a special monospaced
computer typeface. We have tried to be consistent in our use of uppercase and lowercase
for keywords and object names. However, because the default installation of SQL Server
doesn’t make a distinction between upper- and lowercase for SQL keywords or object
names and data, you might find some of the examples presented in either upper- or
lowercase.

Code and output examples are presented separately from regular paragraphs and are also
in a monospaced computer typeface. The following is an example:

select object_id, name, type_desc

from sys.objects

where type = ‘SQ’

object_id   name                            type_desc

----------- ------------------------------- -------------

1977058079  QueryNotificationErrorsQueue    SERVICE_QUEUE

2009058193  EventNotificationErrorsQueue    SERVICE_QUEUE

2041058307  ServiceBrokerQueue              SERVICE_QUEUE

When syntax is provided for a command, we have followed these conventions:

www.samspublishing.com
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Consider the following syntax example:

grant {all | permission_list} on object [(column_list)]

to {public | user_or_group_name [, [...]]}

In this case, object is required, but column_list is optional. Note also that items shown
in plain computer type, such as grant, public, and all, should be entered literally, as
shown. Placeholders are presented in italic, such as permission_list and
user_or_group_name. A placeholder is a generic term for which you must supply a specific
value or values. The ellipsis ([...]) in the square brackets following user_or_group_name
indicates that multiple user or group names can be specified, separated by commas. You
can specify either the keyword public or one or more user or group names, but not both.

Some of the examples presented in this book make use of the AdventureWorks2008 and
AdventureWorks2008R2 databases, which are not automatically installed with SQL Server
2008 or SQL Server 2008 R2. To install the AdventureWorks sample databases, you must
first download the installer from the Microsoft SQL Server Samples and Community
Projects website at http://www.codeplex.com/sqlserversamples.

NOTE

Most of the examples presented in this book that use the AdventureWorks database
can be run in either AdventureWorks2008 or AdventureWorks2008R2. Structurally,
these databases are identical. However, the following tables in
AdventureWorks2008R2 have different data values for some of the columns:

. Person

. SalesPerson

. SalesOrderHeader

. SalesTerritory

. Shift

. TransactionHistory

If any of the examples use any of these tables, you may see different results depend-
ing on whether you run them in AdventureWorks2008 or AdventureWorks2008R2.
When necessary, it will be stated in the chapter which version of the AdventureWorks
database was used to generate the results displayed.

Although it is not necessary to install both versions of the AdventureWorks database,
it is possible to install both versions in the same SQL Server instance if you wish.

For many of the examples presented in Part V, larger tables than what are available in the
AdventureWorks database were needed to demonstrate many of the concepts with more
meaningful examples. For many of the chapters in this part, as well as some other chap-
ters throughout the book, the examples come from the bigpubs2008 database. A copy of
the database, along with an Entity-Relationship (ER) diagram and table descriptions, is
also on the CD.

http://www.codeplex.com/sqlserversamples
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To install the bigpubs2008 database on your system so you can try the various examples,
do the following:

1. Copy the bigpubs2008.mdf file into the SQL Server data folder where you want it to
reside.

2. After copying the file to the destination folder, ensure that the Read-Only property
of the bigpubs2008.mdf file is not enabled (this can happen when the file is copied
from the CD). Right-click the file in Windows Explorer and select Properties to bring
up the Properties dialog. Click the Read-Only check box to remove the check mark.
Click OK to save the changes to the file attributes.

3. Attach the bigpubs2008 database by using a command similar to the following:

sp_attach_single_file_db ‘bigpubs2008’,

N’D:\MSSQL\DATA\MSSQL.1\MSSQL\Data\bigpubs2008.mdf

Note that you might need to edit the path to match the location where you copied
the bigpubs2008.mdf file.

Alternatively, you can attach the database by using SQL Server Management Studio. To do
this, right-click the Databases node in the Object Explorer and select Attach. When the
Attach Databases dialog appears, click the Add button, locate the bigpubs2008.mdf file,
and click OK. In the bottom window pane, click the transaction log file entry (it should
say Not Found in the message column) and click the Remove button. Next, click the OK
button to attach the database. A new transaction log file is automatically created in the
same folder as the bigpubs2008.mdf file. For more information on attaching database
files, see Chapters14, “Database Backup and Restore,” and 23, “Creating and Managing
Databases.”

NOTE

In addition to the bigpubs2008 database, the .mdf file for the database used for
examples in Chapter 51, “SQL Server Analysis Services,” is also provided. To install
the CompSales database, do the following:

1. Copy the CompSales.mdf file into the SQL Server data folder where you want it
to reside.

2. Ensure that the Read-Only property of the CompSales.mdf file is not enabled.

3. Attach the CompSales database by using a command similar to the following
(edit the path to match the location of the CompSales.mdf file on your system):

sp_attach_single_file_db ‘CompSales’,

N’D:\MSSQL\DATA\MSSQL.1\MSSQL\Data\CompSales.mdf
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Good Luck!
If you have purchased this book, you are on your way to getting the most from SQL
Server 2008 or SQL Server 2008 R2. You have already chosen a fine platform for building
database applications, one that can provide outstanding performance and rock-solid relia-
bility and availability at a reasonable cost. With this book, you now have the information
you need to make the best of it.

Many of us who worked on this book have been using SQL Server since it was first
released. Writing about each new version challenges us to reassess our understanding of
SQL Server and the way it works. It’s an interesting and enjoyable process, and we learn a
lot writing each of these books. We hope you get as much enjoyment and knowledge
from reading this book as we have from writing it.



CHAPTER 3

Examples of SQL Server
Implementations

IN THIS CHAPTER

. Application Terms

. OLTP Application Examples

. DSS Application Examples

As you will see in this chapter, companies use SQL Server
for many types of applications and on most tiers now. Gone
are the days when you would second guess yourself choos-
ing to use SQL Server over a competing database engine
(such as Oracle or DB2 on a UNIX platform) to ensure you
got optimal transactional throughput, high availability, and
the highest performance. In fact, SQL Server outnumbers
both of these database vendors in installed sites globally.
Microsoft SQL Server has arrived!

The SQL Server Unleashed team has gathered a few showcase
SQL Server–based applications to give you an example of
what is possible with SQL Server in both the online transac-
tion processing (OLTP) world and in the decision support
systems (DSS)/business intelligence (BI) realms. Each
example in this chapter comes from real-life database appli-
cations running in production environments at major orga-
nizations around the world. In general, all the examples in
this book come from our direct customer experiences. We
often translate those real-life customer implementations
into AdventureWorks2008 or bigpubs2008 database terms so
that you can easily re-create them for your own use.

This chapter describes two OLTP applications: one is a tradi-
tional ERP system using SQL Server as the database layer,
and the other is an online shopping system with shopping
carts and both high-availability and high-performance
requirements.
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On the DSS/BI side, this chapter presents a traditional conformed-dimension star schema
data warehouse implementation for a high-tech company and then shows you what this
looks like implemented as an online analytical processing (OLAP) cube created by Analysis
Services.

Under the DSS/BI examples, this chapter describes a hybrid distributed reporting example
that uses multiple SQL Server technologies to get the most out of a complex application
environment in the healthcare industry.

Application Terms
Online transaction processing, or OLTP, is a class of applications that facilitate and
manage transaction-oriented processing, typically for data entry, complex business
processes (such as order entry), and retrieval transactions. The term transaction in the
context of computer or database transactions is a finite set of changes that are grouped
together and can be undone together if any one piece does not complete (or fails). Often,
however, we speak of transactions as a business “unit of work” that can span multiple
database transactions as one logical business transaction. The term OLTP has also been
used to refer to processing in which the system responds immediately to user requests. An
automated teller machine (ATM) application for a bank is a classic example of this type of
OLTP transaction.

In many applications, efficient OLTP applications may depend on sophisticated transac-
tion management software and/or database optimization tactics to facilitate the processing
of large numbers of concurrent users and updates to an OLTP-oriented database. In a
geographic-distributed database system, OLTP brokering programs are used to distribute
transaction processing among multiple computers on a network. These days, central OLTP
is often underneath the covers and integrated into most service-oriented architectures
(SOAs) and exposed as web services that can be easily orchestrated for different application
functionality.

Decision support systems (DSS) have been around since the late 1960s, beginning with
model-driven DSS and running the gamut of financial planning systems, spreadsheets,
and massive multidimensional databases more recently. We speak of data warehouses, data
marts, executive information systems, OLAP cubes, and business intelligence when refer-
ring to DSS. All enable complex decision support capabilities, multidimensional data
analysis, online analytical processing, business intelligence, spatial DSS, and complex
querying and reporting capabilities.

DSS system categories are

. Data analysis systems that support the manipulation, aggregation, and transforma-
tion of data for a specific task or purpose
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. Pure analysis information systems that enable a series of decision-oriented databases
and small models

. Complex accounting and financial models that calculate and forecast behavior based
on business events and financial results

. Predictive models that estimate the consequences of actions on the basis of simula-
tion models

. Optimization models that provide insight and possible actions a business can take
by generating an optimal solution consistent with a series of constraints

Microsoft has the capability to fully address the first three types and is only now ventur-
ing into predictive and optimization modeling. The examples in this chapter illustrate a
classic data warehouse (star schema/snowflake, multidimensional, measures/facts), a small
distributed data mart, and an OLAP cube.

For each example in this chapter, we try to describe the overall purpose of the application,
the major use cases, and the technology and architecture on which they were deployed.
Where appropriate, we might showcase a data model diagram, a relational schema, or a
distributed topology that gives you some insight into why the implementation was done a
specific way. You are likely to recognize some use cases that may be the same in your envi-
ronment and therefore possibly apply the same techniques or solutions to serve you as
well.

OLTP Application Examples
The following sections describe what the major Enterprise Resource Planning (ERP) vendor
SAP AG has implemented using SQL Server for its database layer.

OLTP ERP Example

SAP business solutions are composed of a comprehensive range of products that empower
an enterprise with a flexible, end-to-end solution. A critical challenge in implementing an
SAP solution is the selection of a data platform to deliver the advanced features and capa-
bilities needed to support the most demanding workloads. The Microsoft SQL Server data-
base software (either SQL Server 2008 or SQL Server 2005) is the relational database
management system (RDBMS) of choice for deploying secure, reliable, highly available,
high-performing, and scalable SAP installations. Plus, SQL Server high-availability features
can minimize downtime for any SAP implementation.

The company’s flagship applications are the NetWeaver-based SAP ERP/Business Suites and
SAP R/3 industry solutions. Since 1993, SAP and Microsoft have been working together to
provide a deeply integrated Microsoft platform with SAP solutions. Microsoft is currently

3
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FIGURE 3.1 SAP multitier architecture with SQL Server as the database layer.

the most selected platform for R/3 and SAP application deployments: more than 56,000
SAP application installations run on Windows, which is more than all other platforms
combined. Of these, more than 23,000 SAP application installations worldwide are
running with SQL Server as the RDBMS. In fact, this $11.5 billion company uses its own
software for its internal ERP purposes completely deployed on the Microsoft SQL Server
platform.

As you can see in Figure 3.1, SAP’s ERP footprint is a three-tier architecture consisting of a
variety of client types, a horizontally scalable application server tier, and a highly avail-
able, high-performance database tier.

The SAP multitiered client/server architecture is composed of three levels:

. Client/Presentation Tier—This tier supports SAP graphic user interfaces (GUIs)
such as SAP GUI, SAP WebGUI, and other products that connect to the SAP
NetWeaver Application Server using one of the supported interfaces. The client tier
also includes applications to access SAP using Web Services. For example, applica-
tions including smart clients and Microsoft Office applications can integrate SAP
data, such as when the Microsoft Excel spreadsheet software is used with Web
Services. Applications that use the SAP RFC interface are also part of the presentation
tier. Especially in the Microsoft world, connecting to the application tier via RFC
became common with the SAP .NET connector, which offers a bandwidth of .NET
classes and methods that are mapped to SAP Business Application Programming
Interfaces (BAPIs) that are accessible via RFC.
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. Application Tier—This tier can contain multiple SAP NetWeaver Application Server
instances. However, it needs to contain at least one application instance. If multiple
instances are used in one system, each application instance is typically run on sepa-
rate server hardware or virtual machines. The application tier and database tier can
run on the same server hardware on small-scale systems and in some very large
hardware configurations. The complete processing of the business transactions and
workflow is handled on the application side. No business logic is pushed down for
execution into the database layer. The database tier is used for data storage only.
Technically, an SAP application instance is a collection of processes called work
processes in SAP terminology. Based on a configuration profile for each individual
instance, these work processes fulfill different tasks and requests. To share user
contexts and user data, the work processes of one instance share larger areas of
memory. The business logic itself was originally programmed in a 4GL language
called ABAP; it has now been supplemented by the possibility to code business logic
in Java as well.

. Database Tier—This tier supports the SAP database, including the SAP Business
Suite or R/3 and other SAP applications hosted on SQL Server. The database tier typi-
cally runs one database schema for each SAP product using separate server hardware.
The database servers can be connected to a storage area network (SAN), Network
Attached Storage (NAS), or locally attached storage.

Each SAP application process establishes two connections to SQL Server (as shown in
Figure 3.2). There is no sharing of connections between the different SAP processes of an
instance. SAP does not use connection pooling. Every one of the processes establishes

3
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FIGURE 3.2 SAP multiple connections to SQL Server.
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 eCommerce – with SQL Clustering
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FIGURE 3.3 An e-commerce Internet application with a SQL Server database tier.

connections at startup and keeps them until the process is shut down or restarted. SAP
uses Multiple Active Result Sets (MARS) and multiple open client-side cursors that can use
the same connection. Each connection is used for different purposes. One performs
uncommitted reads of the data or creates stored procedures as needed. The other connec-
tion is for data modifications such as updates, inserts, deletes, and server-side cursors. The
application tier has been optimized around using these connections.

We featured this ERP application because SAP has proven to the world how rock solid SQL
Server is and that the smallest company to companies as large as SAP itself can safely and
confidently deploy on SQL Server without hesitation.

OLTP Shopping Cart Example

This shopping cart example features an Internet-based e-commerce implementation for a
leading health and vitamin retailer. At the center of this high-availability application is
the shopping cart and a global ordering and fulfillment capability. Approximately 5,000 to
10,000 users are online concurrently at any one time, and this application supports up to
50 million hits per day. A key to this application is that it is “stateless,” and all database
calls are extremely simple and shallow. This web-facing application is built on JRUN but
features SQL Server at the database layer, as shown in Figure 3.3.

CHAPTER 3 Examples of SQL Server Implementations
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This e-commerce application is just a part of a much larger Application Service Provider
(ASP) platform. This ASP company houses hundreds of other companies’ applications in
multiple data centers around the globe. To ensure high availability, this ecommerce appli-
cation was built on a two-node Active/Passive SQL Clustering configuration. In the four
years that this application has been running, the database tier has achieved a 99.99%
uptime with rolling updates at both the operating system and SQL Server levels. The OLTP
database on SQL Server is approximately 10TB and utilizes log shipping to create a reason-
ably current disaster recovery (DR) copy (that has never been utilized!). Ninety percent of
the reporting is done off the DR copy (approximately one-hour old data on average). This
is fully within the service-level requirements needed by the health and vitamin company.

It’s important to note here is that if availability falls below 99.99 (four 9s), the ASP
company must pay fairly large financial penalties as a part of its agreement with its
customers. Each physical server in the cluster is a Dell 8 CPU server with 256GB RAM on
SQL Server 2008 Enterprise editions on Windows 2003 Advanced Servers. This has been a
rock-solid implementation from the very start.

DSS Application Examples
The DSS/BI examples start with a traditional star schema data warehouse deployment for a
Silicon Valley high-tech company. The same data has also been deployed as an OLAP cube
created by Analysis Services.

The last example, describes a hybrid distributed reporting system that, uses multiple SQL
Server technologies such as data replication, database mirroring, and database snapshots
to get the most out of a complex healthcare industry application environment.

DSS Example One

A Silicon Valley computer company implemented a traditional data warehouse using a star
schema approach. A star schema provides multiple paths (dimensions) to the central data
facts. As you can see in Figure 3.4, a decision support user can get to the Sales Units, Sales
Price, and Sales Returns through Geographic, Time, and Product dimensions. This allows
the user to ask questions such as “What were net sales for North America for a particular
month for a specific computer product?” SQL Server Integration Services (SSIS) packages
populate this data warehouse and conformed dimensions on a daily basis with deltas (new
data changes only). The data warehouse is unavailable for about one hour each night as
daily updates are rolled into this deployment.
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FIGURE 3.4 Star schema data warehouse for global computer sales.

This SQL Server instance is isolated from the OLTP application where the data is sourced.
There are about 500–600 data warehouse users of this data globally. This data warehouse is
approaching 5TB in size.

DSS Example Two

The same Silicon Valley computer company also implemented some of the same data in a
more complex Analysis Services OLAP cube for data mining purposes. The company had
many things it did not know about its sales data and wanted to do complex trending and
forecasting to better understand the demand for products worldwide. Figure 3.5 shows the
OLAP cube built in Analysis Services for this complex business intelligence purpose.
Several demand forecasting and product sales trending models were developed to allow
this company to predict sales by each of its products for each geographic region.
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FIGURE 3.5 Multidimensional OLAP cube in Analysis Services.

DSS Example Three

This last example features a multitechnology hybrid data reporting solution that provides
real-time reporting along with point-in-time reporting for a major healthcare organization
in the Pacific Northwest. This solution starts with real-time data replication from its
online transactional systems where all hospital transactions are taking place. This includes
patient events, medications administered, surgeries done, hospital charges, and so on. By
distributing this data to a highly available two-node SQL Cluster, the hospital is able to
realize all its real-time reporting requirements that center around providing all known
information for a particular patient in the hospital at any time. Figure 3.6 shows this
OLTP-to-SQL cluster real-time, continuous data replication and the real-time reporting
enabled by this data distribution.
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Another major reporting requirement for this health organization is not a real-time require-
ment, but rather a leisurely hourly snapshot, point-in-time reporting requirement. A much
larger group of users must be served by this noncritical reporting need and cannot impact
the real-time reporting environment in any way. To satisfy this point-in-time, noncritical
reporting need, the health organization leveraged SQL Server database mirroring from the
replicated SQL Server Health Provider DB. From the mirror, hourly database snapshots are
created to satisfy all the point-in-time reporting needs of the organization. This configura-
tion has been extremely stable since the SQL Server 2005 deployment.

Summary
This chapter described some truly interesting SQL Server–based implementations. These
examples reflect how major software vendors such as SAP have utilized SQL Server as the
core of their ERP data tier, how Internet-based companies rely on SQL Server to host their
e-commerce applications, and how SQL Server can be used to fulfill various decision
support and business intelligence needs of major corporations. We selected these examples
because they are rock solid and reflect potentially similar scenarios that you may be faced
with. It is this flexibility and reliability that will allow you to be successful as well.

The next chapter delves into the functionality of the SQL Server Management Studio
environment.

Summary
3
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SSIS (SQL Server Integration Services),
CD:2147-CD:2153

file, CD:2153

format, CD:2153-CD:2163

views, CD:2163

syntax, 115-116

BEGIN CONVERSATION DIALOG, CD:1974-
CD:1976

BEGIN DISTRIBUTED TRANSACTION, CD:1764

BEGIN TRANSACTION, 998, 1001, 1006, 1016,
1019, CD:1764

best practices

checking best practices compliance, 706

MERGE statement, CD:1558-CD:1559

Policy-Based Management, 706-707

T-SQL. See T-SQL, coding recommendations

bidirectional traffic, 288

BIDS

developing reports with, CD:2196-CD:2199

overview, CD:2190

bigint data type, 748

binary columns, RAW XML mode, CD:1871

binary data type, 748

bipubs2005 database, installing, 7

bit data type, 748

BLOBs, full-text indexing of, CD:2006-CD:2007.
See also unstructured data in FILESTREAM
storage

blocked process threshold configuration option,
CD:2291

BLOCKSIZE (BACKUP DATABASE), 392

bottlenecks, identifying with SQL Server Profiler,
160-162

bound connections (transactions), 1039-1040

bound defaults, 833

brackets ([ ]), 495

breadth-first indexing, CD:1581

Browser role, CD:2234

browsing data within cubes in OLAP database
creation, CD:2071-CD:2075

built-in methods, CD:1899-CD:1918

backups2358



built-in roles, securing reports,
CD:2234-CD:2235

BUILTIN\Administrators, 297

bulk changed map (BCM) pages, 1116

Bulk Copy Program. See bcp (Bulk Copy
Program) utility

BULK INSERT statement, 115

bulk update locks, 1363

bulk-copy operations (SSIS), CD:2163-CD2166

bulkadmin, 303

C
C# client application examples

calling web methods–bound stored proce-
dures that return XML, CD:1951-CD:1953

running a web method bound to a stored
procedure, CD:1942-CD:1947

running ad hoc T-SQL batches from SQL
Server web services, CD:1947-CD1951

C2 audit mode, CD:2291-CD:2292

cache refresh plans (CRPs), CD:2239

cached reports

CRPs (cache refresh plans), CD:2239

report execution options, CD:2237-CD:2238

caching

procedure caches, stored procedures,
CD:1766

query plan caching. See query plan, caching

SANs (storage area networks), 1424

calculated members (calculations), OLAP 
database creation, CD:2078-CD:2079

calculating dates. See date calculations

CALLED ON NULL INPUT (CREATE FUNCTION),
928-929

CALLER (EXECUTE AS), 883

calling stored procedures from transactions,
CD:1735-CD:1738
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capture instances, CD:1620

CAS (Code Access Security) permission sets,
CD:1827

CASCADE, 819

cascading deletes, 963-965, 1404

cascading FOREIGN KEY constraints, 967

cascading referential integrity, 818-820

cascading updates, 965-966

catalog views, 175-177

system stored procedures and,
CD:1954-CD:1955

viewing DDL triggers, 987

catalogs, full-text, CD:2002

CATCH block, CD:1738-CD:1739

categories (policies)

creating, 701

explained, 693

CDC (Change Data Capture), CD:1614-CD:1626

Change Tracking versus, CD:1627

DDL changes to source tables, CD:1626

enabling for databases, CD:1617

enabling for tables, CD:1617-CD:1619

explained, 41

tables for, CD:1615-CD:1617

querying, CD:1619-CD:1626

cdc.captured_columns metadata table,
CD:1616

cdc.change_tables metadata table, CD:1616

cdc.ddl_history metadata table, CD:1616

cdc.index_columns metadata table, CD:1616

cdc.lsn_time_mapping metadata table,
CD:1616

Central Management Servers

creating, 695-696

explained, 695

importing and evaluating policies to,
696-697

registering SQL Server instances in, 696

Central Management Servers 2359



central publisher replication model, 555-556

central publisher with remote distributor repli-
cation model, 557

central subscriber replication model, 559

certificates, 338

backing up TDE certificates, 353-355

conversation encryption, CD:1985-CD:1992

encrypting columns with, 346-349

root-level certificates, 278

Change Data Capture (CDC), CD:1614-CD:1626

Change Tracking versus, CD:1627

DDL changes to source tables, CD:1626

enabling for databases, CD:1617

enabling for tables, CD:1617-CD:1619

explained, 41

tables for, CD:1615-CD:1617

querying, CD:1619-CD:1626

Change Tracking, CD:1627-CD:1635

explained, 41

identifying changed columns,
CD:1633-CD:1634

identifying tracked changes,
CD:1630-CD:1633

implementing, CD:1628-CD:1630

performance overhead of,
CD:1634-CD:1635

changed columns, identifying,
CD:1633-CD:1634

char data type, 748

CHARACTER SET, CD:1941

CHARACTER_SET (WEBMETHOD) 1941

Chart control, CD:2175, CD:2203

CHECK constraint, 764, 820-821

tuning guidelines, 1538

checkpoints, 717

logs, 1024-1028

CHECKSUM (BACKUP DATABASE), 392

CHECKSUM (RESTORE DATABASE), 405

CHECK_CONSTRAINTS hint, CD:2166

Children’s Online Privacy Protection Act, 367

Choose a Chart Type window (Report Builder)
2219

CI record, 1122

classification functions

creating, 1506-1509

defined, 1495-1496

modifying, 1516

CLEAR PORT, CD:1935

client access provisioning, 268-270

client applications, redistributing SNAC, 274

client data access technologies, 279

drivers, 281

JDBC, 287

MDAC, 285-286

.NET Framework, 283-284

providers, 280

SNAC, 281

SNAC (ADO), 283

SNAC (ODBC), 282-283

SNAC (OLE DB), 282

SQLCLR context connections, 284-285

client tools (client installation), 271-272

clients

configuring, 274

connection encryption, 278-279

for database mirroring, 647-648

new features, 263-264

SSCM, 275-277

defined, 265

installing

client tools, 271-272

installation requirements, 271

new features, 263-264

SNAC, 272-274

CLOSE SYMMETRIC KEY, 348

central publisher replication model2360



CLR (common language runtime), 754,
CD:1825

functions, 944-947

stored procedures, CD:1779

adding to databases, CD:1780-CD:1781

versus CLR stored procedures, CD:1781

triggers, 988-991

user-defined data types, 754

clr enabled configuration option, CD:2292

Cluster Administrator, viewing properties, 679

CLUSTERED (CREATE INDEX), 796

Clustered Index Delete icon (Query Analyzer),
1309

clustered index fill factors, tuning guidelines,
1540

Clustered Index Scan icon (Query Analyzer),
1309

clustered indexes, 792-793, 1112, 1133-1134

costs, 1222-1223

designing, 1185-1186

indexed views, 1192-1193

nonunique, 1135-1136

row structure, 1134-1135

tuning guidelines, 1540

clustered tables, 1130-1131

clusters, 658

building solutions with HA (high availability)
options, 531-534

data mining algorithms, CD:2084

server clusters, 658

cmdlets

Add-Content, 491

Convert-UrnToPath, 509

Decode-SqlName, 509

defined, 483

Encode-SqlName, 509

Export-Csv, 501

filtering cmdlets, 499-500
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ForEach-Object, 499

Format-List, 500

Format-Table, 500

formatting cmdlets, 500-501

Get-Alias, 490

Get-ChildItem, 490

Get-Command, 488

Get-Content, 490, 514

Get-Help, 488-489

Get-Item, 520

Get-Member, 489-490

Get-Process, 513

Get-Service, 513

Group-Object, 490

Import-Csv, 501

Invoke-PolicyEvaluation, 508, 521

Invoke-SqlCmd, 508, 520-521

Measure-Command, 490

New-Object, 490

Read-Host, 490

Select-Object, 490

Select-String, 515

Set-Content, 491

Set-ExecutionPolicy, 487

Sort-Object, 490

Start-Service, 513

Start-Transcript, 491

Where-Object, 499

Write-Host, 490

Codd, E. F., 1537

Code Access Security (CAS) permission sets,
CD:1827

Codezone Community, 68

coding and testing stage (tuning methodology),
1526-1527, 1532

coding recommendations for T-SQL. See T-SQL,
coding recommendations

coding transactions, 1022-1023

coding transactions 2361



Collapse icon (Query Analyzer), 1310

collation, 720

Collation property, 726

column lists (T-SQL), CD:1638-CD:1640

COLUMN NAME (CREATE FULLTEXT INDEX),
CD:2005-CD:2006

column operator values (sp trace setfilter), 151

column sets, 36, CD:1600-CD:1601

column-level encryption

with certificates, 346-349

explained, 343

with passphrases, 344-346

TDE (transparent data encryption)

backing up TDE certificates and keys,
353-355

compared to column-level encryption,
356-357

explained, 350-351

implementing, 351-352

limitations, 355-356

managing in SSMS, 352-353

ColumnCount parameter (SqlTriggerContext),
CD:1856

COLUMNPROPERTY function, CD:2015

columns

adding in T-SQL, 767-768

checking for updates, 959-961

column sets, 36, 759-761

computed columns

denormalization, 1410-1411

indexes, 1193-1195

data types. See data types

FILESTREAM storage, 759

indexes

included columns, 1190-1191

joins, 1184

joining, 521-522

naming, 747

new xml data type, CD:1892-CD:1894

overview, 747

properties, 755

changing with T-SQL, 766-767

computed columns, 758

IDENTITY, 755-757

NULL and NOT NULL, 755

ROWGUIDCOL, 757

renumbering, CD:2162-CD:2163

sparse columns, 36, 759-761, 1107-1108,
CD:1600-CD:1605

statistics, generating, 1161-1167, 1169

xml columns

full-text indexing, CD:1924-CD:1925

indexing, CD:1918-CD:1924

command lines, DTA (Database Engine Tuning
Advisor), CD:2321-CD:2326

command sourcing phase (dtexec) 2136

command-line utilities

bcp. See bcp (Bulk Copy Program) utility

dta, 109-112

installation locations, 104

isql, 105

new features, 104-105

osql, 105

sac, 105

sqlcmd

executing, 106-108

scripting variables with, 108-109

syntax, 105-106

sqldiag, 116-117

sqlps, 105

sqlservr, 118

ssbdiagnose, 47

SSIS (SQL Server Integration Services),
CD:2112

tablediff, 112-115

Collapse icon2362



comments

adding to scripts, 491

in T-SQL code, CD:1652-CD:1653

COMMIT, 999

COMMIT TRAN, 999

common criteria compliance enabled 
configuration option, CD:2292

Common Language Runtime (CLR), 754,
CD:1825

common table expressions. See CTE (common
table expressions)

Compact 3.5 Edition (SQL Server)

features, 29

licensing, 32

comparing

contents of two tables, 112-115

dates, CD:1666-CD:1669

comparison operators, 496

ComparisonStyle property, 726

compatibility levels, 242

compatibility locks, 1376-1377

compatibility views, 172-175

compiling

DML statements, 1212-1213

queries. See queries

query plans, 1257-1258

Complete page (SQL Server Installation Center),
210-211

complex expressions, CD:2200-CD:2202

complex queries, tuning guidelines, 1543

compliance

checking best practices compliance, 706

SQL Server and, 366-367

composite indexes

designing, 1184

tuning guidelines, 1540

compound operators, 37, CD:1568-CD:1569

compressed backups, 402-403
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compression

CI record, 1122

explained, 1117

managing with SSMS, 1126-1127

page-level compression, 1119-1121

evaluating, 1123-1126

implementing, 1122-1123

row-level compression, 1117-1119

COMPRESSION, 392, CD:1937

CompSales database, installing, 7

CompSales International (OLAP requirements
example), CD:2040-CD:2041,
CD:2081-CD:2082, CD:2095-CD:2096

cube, CD:2042, CD:2082

data, CD:2084-CD:2091

KPIs, CD:2082

OLAP, CD:2044

SQL, CD:2042-CD:2043

Compute Scalar icon (Query Analyzer), 1311

computed columns, 758

denormalization, 1410-1411

indexes, 1193-1195

SARG on, 1220-1221

CONCAT UNION, 1283

Concatenation icon (Query Analyzer), 1311

condition expressions, 830

conditional statements, 496-497

conditions

creating based on facets, 697-698

defined, 693

configuration data, CD:2337

configuration files, upgrading with, 250-251

configuration options (SQL Server 2008),
CD:2275

access check cache bucket count, CD:2284

access check cache quota, CD:2285

ad hoc distributed queries, CD:2285

affinity I/O mask, CD:2286-CD:2287

configuration options 2363



affinity mask, CD:2287-CD:2288

Agent XP, CD:2289

awe enabled, CD:2289-CD:2291

backup compression default, CD:2291

blocked process threshold, CD:2291

c2 audit mode, CD:2291-CD:2292

clr enabled, CD:2292

common criteria compliance enabled,
CD:2292

cost threshold for parallelism, CD:2293

cross db ownership chaining, CD:2293

cursor threshold, CD:2294

default full-text language, CD:2294-
CD:2296

default language, CD:2296-CD:2298

EKM provider enabled, CD:2298

filestream_access_level, CD:2299

fill factor, CD:2299-CD:2300

fixing incorrect option settings, CD:2283

in-doubt xact resolution, CD:2300

index create memory, CD:2300

lightweight pooling, CD:2301

locks, CD:2301-CD:2302

max degree of parallelism, CD:2302

max server memory, CD:2302-CD:2303

max text repl size, CD:2304

max worker threads, CD:2305

min memory per query, CD:2306

min server memory, CD:2302-CD:2303

miscellaneous options, CD:2316

nested triggers, CD:2306

network packet size, CD:2306-CD:2307

new features, CD:2274

obsolete configuration options,
CD:2283-CD:2284

optimize for ad hoc workloads,
CD:2307-CD:2308

overview, CD:2275-CD:2283

parallelism, CD:2293

PH_timeout, CD:2308

priority boost, CD:2308-CD:2309

query governor cost limit, CD:2309-
CD:2310

query wait, CD:2310

recovery interval, CD:2310-CD:2311

remote admin connections, CD:2311

remote login timeout, CD:2311

remote proc trans, CD:2312

remote query timeout, CD:2312-CD:2313

scan for startup procs, CD:2313

self-configuring options, CD:2276

setting with SSMS, CD:2283

show advanced options, CD:2313

user connections, CD:2313-CD:2314

user options, CD:2315-CD:2316

XP-related configuration options, CD:2316

configuration phase (dtexec) 2137

ConfigurationFile.ini file, 212-216

configuring. See also configuration options 
(SQL Server 2008)

clients, 274

connection encryption, 278-279

new features, 263-264

SSCM, 275-277

Data Collector, 1433-1437

Database Mail

mail profiles and accounts, 429-432

overview, 428-429

systemwide mail settings, 433

testing setup, 433-434

database mirroring

client setup and configuration, 647-648

with Database Mirroring Wizard, 633-639

event forwarding, 477-478

linked servers, CD:2261-CD:2263

configuration options2364



parallel queries, 1271-1272

query governors, 1299

remote servers, CD:2246-CD:2251

Resource Governor

creating resource pools, 1500-1502

enabling Resource Governor, 1499-1500

modifying configuration, 1513-1516

SQL Server Agent, 450

email notification, 454

properties, 450-452

proxy accounts, 455-456

startup account, 452-453

SQL Server database disks, 666-667

SSIS (SQL Server Integration Services),
CD:2108

SSRS (SQL Server Reporting Services)

databases, CD:2187-CD:2188

email and, CD:2189

encryption, CD:2189-CD:2190

overview, CD:2186

Report, CD:2189

scale-out, CD:2190

Web, CD:2186-CD:2187

Windows, CD:2186

-confirm parameters, 503

connection encryption, configuring clients,
278-279

Connection page (SQL Server Agent), 451

Connection Test Program for SQL Server
Cluster, 681-684

CONNECTIONPROPERTY( ) function, 1506

connections, bound, 1039-1040

connectivity

firewalls, 288

testing, 288-289

troubleshooting, 287

consistency (transactions), 572

Constant Scan icon (Query Analyzer), 1311
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constraints, 813

CHECK, 820-821

creating, 821

with ALTER TABLE, 764

with CREATE TABLE, 764

with SSMS, 823-826

with T-SQL, 822-823

defining table constraints, 763-765

disabling, 829-830

dropping, 829

FOREIGN KEY, 816-818

cascading referential integrity, 818-820

gathering constraint information, 827-829

PRIMARY KEY, 813-814

UNIQUE, 815-816

construction phase (OLAP design methodolo-
gies), CD:2039

constructors, row, CD:1569-CD:1572

constructs (SQL Server Service Broker),
CD:1965

creating queues for, CD:1970-CD:1972

defining messages and, CD:1965-CD:1969

defining services to, CD:1973

planning conversations, CD:1974-CD:1976

prioritizing, CD:1984

setting up contracts, CD:1970

containers (SSIS), CD:2106

CONTAINS, CD:2020

generation, CD:2021-CD:2022

LANGUAGE, CD:2022

proximity, CD:2022

search phrase, CD:2020-CD:2021

weighted, CD:2022

CONTAINSTABLE, CD:2020, CD:2023

generation, CD:2021-CD:2022

LANGUAGE, CD:2022

proximity, CD:2022

search phrase, CD:2020-CD:2021

weighted, CD:2022

CONTAINSTABLE 2365



Content Manager role, CD:2234

contention, locking, 1377-1380

identifying, 1378, 1380

minimizing, 1381-1382

context connection string (managed stored 
procedures), CD:1832

context connections, 284-285

CONTEXT INFO, CD:1671-CD:1673

context switching, 331-333

CONTINUE AFTER ERROR option

BACKUP DATABASE, 392

RESTORE DATABASE, 405

contracts, setting up for communication 
(SQL Server Service), CD:1970

CONTROL, 312, CD:1956

control of flow, 464, CD:2106

conversation encryption (SQL Server Service),
CD:1985-CD:1992

conversation initiators, creating,
CD:1976-CD:1979

conversation targets, creating,
CD:1980-CD:1984

conversations, CD:1974

building routes to map conversations
between, CD:1992

conversation initiator, creating,
CD:1976-CD:1979

conversation targets, creating,
CD:1980-CD:1984

remote service bindings, creating, CD:1992

planning between services (SQL Server
Service), CD:1974-CD:1976

prioritizing (SQL Server Service Broker),
CD:1984

conversion deadlocks, 1383

Convert-UrnToPath cmdlet, 509

converting dates,
CD:1575-CD:1576, CD:1666-CD:1669

Copy Database Wizard, 238-241

COPY ONLY (BACKUP DATABASE), 393

copy-on-write technology, 620-621, 1048, 1050

copy-only backups, 382, 402

copying packages (dtutil utility),
CD:2141-CD:2144

correlated subqueries, 1250-1251

cost (parallelism), CD:2293

cost threshold for parallelism configuration
option, CD:2293

costs of SQL Server 2008, 31

counters

adding, 1469

performance counters, accessing via T-SQL,
1477

removing, 1468

user-defined counters, 1476-1477

covering indexes, 795, 1188-1190

CPU Utilization page, 1483

CPUs, tuning guidelines for, 1534

CREATE, creating stored procedures, 871-872

CREATE ASSEMBLY,
944-945, CD:1780, CD:1828

CREATE CERTIFICATE, 278, 346, CD:1985

CREATE DATABASE, 14, 713, 721-722, 1099

CREATE DEFAULT, 833

CREATE ENDPOINT, 627-629, CD:1931-CD:1933

CREATE FULLTEXT CATALOG, CD:2003-CD:2005

CREATE FULLTEXT INDEX, CD:2005

BLOBs and XML, CD:2006-CD:2007

COLUMN NAME, CD:2005-CD:2006

KEY INDEX, CD:2008

LANGUAGE, CD:2007-CD:2008

ON FULLTEXT CATALOG, CD:2008

POPULATION TYPE, CD:2008-CD:2010

TYPE COLUMN, CD:2006

CREATE FUNCTION, 925-926, 935, 945

CREATE INDEX, 796

arguments, 796-797

relational index options, 798-799

Content Manager role2366



CREATE INDEX WITH DROP EXISTING, 805

CREATE LOGIN, CD:2250

CREATE MASTER KEY ENCRYPTION, 355

Create New Data Collector Set Wizard, 1470

CREATE PARTITION FUNCTION, 776-777, 782

CREATE PARTITION SCHEME, 782

CREATE PROCEDURE, 877-879, CD:1780

CREATE RESOURCE POOL, 1502

CREATE STATISTICS, 1167, 1169, 1216

CREATE TABLE, 745-747, 764, 822

CREATE TYPE, 753, 901

CREATE USER, 320

Create Utility Control Point Wizard, 82

CREATE WORKLOAD GROUP, 1505

credentials, 455

CROSS APPLY operator, CD:1722-CD:1723

cross db ownership chaining configuration
option, CD:2293

crosstabs, CD:1718

CRPs (cache refresh plans), CD:2239

CRUD operations (ADO.NET Data Services),
CD:1811-CD:1816

Cryptography in the Database (Kenan), 367

CSV files

handling in PowerShell, 501-502

sending as attachments with Database
Mail, 440-441

CTE (common table expressions),
CD:1698-CD:1700

recursive, CD:1707-CD:1708

recursive queries, CD:1700

expanding, CD:1701-CD:1707

CUBE operator, CD:1561-CD:1562

cube perspectives, CD:2082

cubes

OLAP cube creation, CD:2042

OLAP database creation

aggregating with data,
CD:2066-CD:2071
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browsing data, CD:2071-CD:2075

building and deploying, CD:2064-
CD:2065

creating, CD:2060-CD:2064

populating with data, CD:2065-CD:2066

SSAS, CD:2032-CD:2036

cumulative updates, installing, 218, 220, 222

CURSOR variables, CD:1748-CD:1753

cursor operations, tuning guidelines, 1542

CURSOR STATUS, CD:1750

cursor threshold configuration option, CD:2294

cursors

in multitier environments, CD:1659

performance, CD:1656-CD:1659

stored procedures, CD:1743-CD:1753

custom function templates, creating, 933-936

custom managed database objects

developing, CD:1825-CD:1864

managed triggers, CD:1856-CD:1861

permissions, CD:1827-CD:1829

related system catalogs, CD:1863-CD:1864

stored procedures, CD:1829-CD:1835

assembly creation, CD:1833-CD:1834

attributes, CD:1830-CD:1832

debugging, CD:1834-CD:1835

implementation contract, CD:1830-
CD:1832

Microsoft.SqlServer.Server objects,
CD:1832-CD:1833

transactions, CD:1861-CD:1863

UDAs (user-defined aggregates),
CD:1853-CD:1856

UDFs (user-defined functions)

scalar UDFs, CD:1835-CD:1839

TVFs (table-valued UDFs),
CD:1839-CD:1844

UDTs (user-defined types),
CD:1844-CD:1852

Visual Studio, CD:2008 1829

custom managed database objects 2367



custom stored procedure templates, creating,
875-879

customized data collection sets, 1446-1450

customizing format files (bcp utility),
CD:2153-CD:2154

cycle deadlocks, 1382

D
DAC (data-tier application), 82-83

data

application data values, CD:2337

configuration data, CD:2337

controlling access with views, 842-844

delivering to users in OLAP database 
creation, CD:2076

metadata, CD:2337

data abstraction (views), 841-842

data access

client technologies, 279

drivers, 281

JDBC, 287

MDAC, 285-286

.NET Framework data provider for SQL
Server, 283-284

providers, 280

SNAC, 281

SNAC (ADO), 283

SNAC (ODBC), 282-283

SNAC (OLE DB), 282

SQLCLR context connections, 284-285

Database Engine, 11-12

data bars, CD:2174, CD:2203

data characteristics (data replication), 578-579

Data Collection services, CD:2326-CD:2327

Data Collector, 1429-1430

customized data collection sets,

1446-1450

data collection sets, 1431

installing and configuring, 1433-1437

limitations and recommendations,
1450-1451

managing, 1443-1446

MDW, 1432-1433

reports, 1439-1442

runtime component, 1431

SSIS packages, 1432

system data collectors, 1437-1439

Data Collector Set (Windows Performance
Monitor), 1469-1473

data columns

FILESTREAM storage for, CD:1597-CD:1599

SQL Profiler, 1356

traces (SQL Server Profiler), 127-128, 130

data compression

CI record, 1122

defined, 37

explained, 1117

managing with SSMS, 1126-1127

page-level compression, 1119-1121

evaluating, 1123-1126

implementing, 1122-1123

row-level compression, 1117-1119

Data Compression Wizard, 1127

Data Definition Language (DDL), CD:1892

Data Directories page (SQL Server Installation
Center), 206-207

data distribution, 573-574

data encryption. See encryption

data files, 710

data flow (SSIS), CD:2107

data flow task (SSIS), CD:2107

data insertion with row constructors,
CD:1569-CD:1572

custom stored procedure templates, creating2368



data integrity

checking with Maintenance Plan Wizard,
1075-1076

constraints, 813

CHECK, 820-821

creating, 821

creating with SSMS, 823-826

creating with T-SQL, 822-823

disabling, 829-830

dropping, 829

FOREIGN KEY, 816-820

gathering constraint information,
827-829

PRIMARY KEY, 813-814

UNIQUE, 815-816

Database Engine, 12

declarative data integrity, 812

domain integrity, 812

enforcing, 812-813

entity integrity, 812

new features, 811

procedural data integrity, 813

referential integrity, 812

rules, 830-831

Data Junction, CD:2099

data manipulation

deleting rows, 1144

simplifying with views, 839-840

updating rows, 1145-1146

Data Manipulation Language. See DML

data mining, CD:2084-CD:2091

OLAP performance, CD:2093-CD:2094

SSIS, CD:2093

Data Mining Wizard, CD:2085-CD:2087

data modification

inserting data, 1141-1143

views and, 853-854
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data pages

data rows

overview, 1104-1105

sparse columns, 1107-1108

sql_variant data type, 1107

structure of, 1105-1107

defined, 1103

page header, 1103-1104

row offset table, 1108-1109

data partitioning

HA (high availability), 539

horizontal data partitioning, 1412-1413

vertical data partitioning, 1413-1414

data region templates, CD:2173, CD:2199

data replication, 547-549, CD:2338-CD:2340

articles, filtering, 550-551, 553-554

building solutions with HA (high availability)
options, 534-535

central publisher replication model,
555-556

central publisher with remote distributor
replication model, 557

central subscriber replication model, 559

database mirroring and, 614

distribution server, 550

log shipping, 614

merge replication, 575-576

methods of data distribution, 573-574

monitoring, 603

backup and recovery, 612-613

in heterogeneous environments,
611-612

peer-to-peer replication, 609-610

Performance Monitor, 610-611

within SQL Server Management Studio,
606-607

SQL statements, 603-606

troubleshooting replication failures, 608
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multiple publishers or multiple subscribers
replication model, 559-560

new features, 546-547

peer-to-peer replication model, 561-562,
609-610

performance, 613-614

planning for, 572-573

publication server, 549-550

publications, 550

publisher subscriber replication model, 558

replication agents. See replication agents

scripting replication, 600, 602

setting up, 579-580

creating distributors and enabling 
publishing, 581-584

creating publications, 584-592

creating subscriptions, 594-600

horizontal and vertical filtering, 592, 594

snapshot replication, 574

subscription server, 550

subscriptions. See subscriptions

transactional replication, 574-575

updating subscribers replication model,
560-561

user requirements, 577-579

data rows (database pages)

overview, 1104-1105

sparse columns, 1107-1108

sql_variant data type, 1107

structure of, 1105-1107

Data Source View Wizard, CD:2048

data source views, creating, CD:2046-CD:2050

data sources

adding to OLAP databases,
CD:2044-CD:2046

report data source, CD:2175

shared data sources, CD:2193

data storage, 710-711

FILESTREAM storage, CD:1592-CD:1593

for data columns, CD:1597-CD:1599

database setup, CD:1596

enabling, CD:1593-CD:1596

data structures, 1092-1093. See also specific
data structures (i.e. indexes, tables)

data transformation requirement (SSIS),
CD:2113-CD:2116

Data Transformation Services. See DTS
(Data Transformation Services)

data types

CLR user-defined data types, 754

date and time, 751, CD:1572-CD:1575

file data types, CD:2153

hierarchyid, 751, CD:1580-CD:1590,
CD:1592

creating hierarchies, CD:1580-CD:1581

modifying hierarchies,
CD:1587-CD:1590, CD:1592

populating hierarchies,
CD:1581-CD:1583

querying hierarchies, CD:1583-CD:1587

large row support, 753

large-value data types, 752

new features, 37

new xml data type, CD:1890-CD:1891

built-in methods, CD:1899-CD:1918

columns, CD:1892-CD:1894

schema collections, CD:1894-CD:1899

overview, 750

search argument problems, 1277

spatial data types,
751-752, CD:1605-CD:1614

table of, 748-750

tuning guidelines, 1538

user-defined data types, 753-754

xml, 751
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data-centric approach to disaster recovery,
CD:2337-CD:2338

data-driven subscriptions, CD:2236-CD:2237

data-tier application (DAC), 82-83

DataAccess parameter 

scalar UDFs, CD:1836

SqlMethod, CD:1849

database administration, new features, 40-41

database allocations, tuning guidelines, 1537

Database Audit Specification, 369

database backups. See backups

database compatibility levels, 242

database design

denormalization

computed columns, 1410-1411

defined, 1408

guidelines, 1408-1409

horizontal data partitioning, 1412-1413

redundant data, 1409-1410

summary data, 1411

vertical data partitioning, 1413-1414

zero-to-one relationships, 1415

designing for performance, 1404-1405

filegroups and performance, 1415-1417

new features, 1403-1404

normalization

benefits of, 1407

first normal form, 1406

limitations of, 1407-1408

normalization conditions, 1405

second normal form, 1406-1407

third normal form, 1407

RAID (redundant array of inexpensive disks),
1417

RAID Level 0, 1418-1419

RAID Level 1, 1419-1420

RAID Level 5, 1421-1422

RAID Level 10, 1420
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SANs (storage area networks)

cache, 1424

disk drive contention, 1424

explained, 1422-1423

performance, 1424-1425

Database Diagram Editor

creating constraints, 825

creating tables, 743-744

database diagrams, modifying tables, 772-773

database encryption key (DEK), 350

Database Engine

access to data, 11-12

data integrity, 12

explained, 10

storage, 10

upgrading, 243, 245-246

Database Engine Configuration page (SQL
Server Installation Center), 205, 207-208

Database Engine Tuning Advisor. See DTA

database files, 711

file management, 1096-1097

filegroups, 713-715

log files, 1096

master database files, 719

primary data files, 712, 1095

properties, 1093

secondary data files, 712, 1095

transaction log files, 716-717

Database locking level (SQL Server), 1364

Database Mail, 427, 454

configuration

mail profiles and accounts, 429-432

overview, 428-429

systemwide mail settings, 433

testing, 433-434

deleting mail objects with T-SQL, 432-433

email attachments, 439-441
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mail configuration objects, viewing, 445-446

mail message data, viewing, 446-447

new features, 427

receiving email, 441

security profiles, 431

sending email, 435-441

Service Broker (SSB), 434-435

updating with T-SQL, 432-433

Database Mail Configuration Wizard, 428-432

database maintenance

executing maintenance plans, 1088

Maintenance Plan Wizard

backing up databases,
1072, 1074-1075

checking database integrity, 1075-1076

maintaining indexes and statistics,
1077-1080

overview, 1070-1072

scheduling maintenance plans,
1080-1083

shrinking databases, 1076-1077

manual maintenance, 1084-1088

new features, 1070

policies, 1090

without a plan, 1089

database management system (DBMS). 
See DBMS

database master keys, 340-341

database mirroring, 46, CD:2341-CD:2342

asynchronous operations, 622

automatic failover, 623

building solutions with HA (high availability)
options, 537-538

client setup and configuration, 647-648

combining with replication, 651-652

configuring with Database Mirroring Wizard,
633-639

copy-on-write technology, 620-621

creating databases on mirror server,
630-631

data replication and, 614

endpoints

creating, 627-628

dropping, 632

identifying, 632-633

explained, 17, 618-620

forced service, 623

manual failover, 623

mirror database server, 619, 622

monitoring, 639-642

new features, 617-618

operating modes, 622-623

permissions, 629-630

preparing for, 624-627

principal database server, 619, 622

removing mirroring, 643-645

reporting via database snapshots from 
mirror, 652-653

requirements, 624

role switching, 623

roles, 622

SQL Server 2005 versus SQL Server 2008,
649-650

synchronous operations, 622

testing failover from principal to mirror,
645-646

when to use, 621

witness database server, 620, 622

Database Mirroring Monitor, 639-642

Database Mirroring Wizard, 633-639

database mirrors

providing reporting databases from,
1055-1056

reciprocal principal/mirror reporting 
configuration, 1065-1066

setting up database snapshots against,
1064-1065

DATABASE option (WEBMETHOD) 1941

Database Properties dialog, 723
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Database Read-Only, 724

database roles, managing, 321-322

database snapshots, 1043

copy-on-write technology, 1048, 1050

creating, 1057-1061

database snapsphot sparse files, 1048

dropping, 1062

explained, 1044-1048

limitations and restrictions, 1048, 1050

new features, 1044

number of database snapshots per source
database, 1067

reciprocal principal/mirror reporting 
configuration, 1065-1066

reverting to, 1048, 1052-1053, 1062

source databases, 1063-1064

security, 1067

setting up against database mirrors,
1064-1065

snapshot databases, 1048

source databases, 1048

sparse file size management, 1067

testing with QA, 1064

when to use, 1051

providing baseline, 1054

providing point-in-time reporting 
databases, 1054-1055

providing reporting databases from 
a database mirror, 1055-1056

reverting to snapshots for recovery 
purposes, 1052-1053

safeguarding databases prior to making
mass changes, 1053

database snapsphot sparse files, 1048

DATABASEPROPERTYEX, 726-729

databases

ALTER DATABASE, 736

attaching, 737-739

backing up. See backups
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baselines, providing with database 
snapshots, 1054

bigpubs2005. See bigpubs2005 database

checking database usage, 519

checking integrity, 1075-1076

CLR functions, adding to, 944-945

CLR stored procedures, adding to,
CD:1780-CD:1781

columns, joining, 521-522

CompSales database, installing, 7

configuring for SSRS (SQL Server Reporting
Services), CD:2187-CD:2188

creating, 717-718

with SSMS, 718-721

with T-SQL, 721-722

data structure, 710-711

database mirroring. See database mirroring

database options

Auto Close, 723

Auto Create Statistics, 723

Auto Shrink, 723

Database Read-Only, 724

explained, 722-725

Page Verify, 724

Restrict Access, 724

retrieving option information, 726-729

setting with T-SQL, 725

defined, 709

detaching, 737-739, CD:2350

enabling CDC for, CD:1617

expanding, 730-731

filegroups. See filegroups

maintenance. See database maintenance

managing file growth, 729-730

migrating

compatibility levels, 242

Copy Database Wizard, 238-241

explained, 238
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moving, 736

new features, 710

OLAP database creation, CD:2044

adding data sources, CD:2044-CD:2046

ADO MD, CD:2077

aggregating data within,
CD:2066-CD:2071

browsing data in the cube,
CD:2071-CD:2075

building and deploying the cube,
CD:2064-CD:2065

calculated members, CD:2078-CD:2079

creating data source views,
CD:2046-CD:2050

creating the cube, CD:2060-CD:2064

defining dimensions and hierarchies,
CD:2050-CD:2060

delivering data to users, CD:2076

multidimensional expressions,
CD:2076-CD:2077

populating cubes with data,
CD:2065-CD:2066

query analysis and, CD:2079-CD:2081

pages. See pages (databases)

relational databases

generating, CD:2081

limitations of, CD:2082

ReportServer, CD:2180

ReportServerTempDB, CD:2180

restoring. See restores

rows. See rows

safeguarding prior to making mass
changes, 1053

setting up for FILESTREAM storage,
CD:1596

shrinking, 731

DBCC SHRINKDATABASE, 731-732

DBCC SHRINKFILE, 732-733

log files, 734

in Maintenance Plan Wizard, 1076-1077

with SSMS, 734-735

snapshots. See database snapshots

system databases, 709

associated database files, 167

distribution database, 168

explained, 166-167

maintaining, 169-170

master database, 167

model database, 168

msdb database, 168

resource database, 168

tempdb database, 169

tables. See tables

tuning guidelines, 1537

user databases, 709

Datacenter Edition (SQL Server 2008), 42-43

DATAllegro v3, CD:2094

datasets, CD:2193-CD:2194

shared datasets,
CD:2175, CD:2194-CD:2195

DATA_COMPRESSION argument 
(CREATE INDEX), 799

date calculations

PowerShell, 502-503

T-SQL, CD:1663-CD:1666

converting dates for comparison,
CD:1666-CD:1669

first day of month, CD:1664

first day of quarter, CD:1665

first day of year, CD:1664

midnight for the current day, CD:1665

Monday of the current week, CD:1665

DATE data type, 37, 748, 751, CD:1572

date data types, 751, CD:1572-CD:1576

DATEADD function, CD:1663

DATEDIFF function, CD:1663

datediff( ) function, 1336-1337
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datetime data type, 748, 751, CD:1572

DATETIME2 data type, 37, 748, 751, CD:1573

DATETIMEOFFSET data type, 37, 748, 751,
CD:1573

db backupoperator, 305

db datareader, 305, 307

db datawriter, 305, 307

db ddladmin, 305

db denydatareader, 305

db denydatawriter, 305

db owner, 305

db securityadmin, 305

DBCC, 1548

DBCC DROPCLEANBUFFERS, 1335

DBCC FREEPROCCACHE, 1266

DBCC OPENTRAN, 1038

DBCC SHOW_STATISTICS, 1153-1157, 1219

DBCC SHRINKDATABASE, 731-732

DBCC SHRINKFILE, 732-733

dbcreator, 303

DBMS (database management system), 1342

dbo users, 299

DB_accessadmin, 305

DCM (differential changed map) pages, 1116

DDL (Data Definition Language), CD:1892

changes to CDC source tables, CD:1626

statements, 983

triggers, 976

creating, 983-986

managing, 986-987

table of, 983

de-duping data with ranking functions,
CD:1684-CD:1687

Deadlock Graph event (SQL Profiler), 1355

deadlocks, 1382-1384

1204 trace flags, setting, 1386-1388

1222 trace flags, setting, 1388-1390
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avoiding, 1384-1385

conversion deadlocks, 1383

cycle deadlocks, 1382

examining, 1385-1386

handling, 1385-1387

monitoring, 1390-1392

SQL Server Profiler, 158-159

tuning guidelines, 1545

DEADLOCK_PRIORITY, 1384

debugger (T-SQL), 41

debugging

managed code, CD:1834-CD:1835

stored procedures, 905-908

T-SQL, 100-101

decimal data type, 748

Decision Support Systems (DSS), 666

decision trees (data mining algorithms),
CD:2085

declarative data integrity, implementing, 812

declarative defaults, 831-833

declarative referential integrity (DRI), 951

DECLARE (variable assignment), CD:1568

Decode-SqlName cmdlet, 509

DecryptByAsymKey( ) function, 343

DecryptByCert( ) function, 343

DecryptByKey( ) function, 343, 348

DecryptByPassphrase( ) function, 343

dedicated administrator connections, HA (high
availability), 540

DEFAULT, 764, 832-835

default full-text language configuration option,
CD:2294-CD:2296

default language configuration option,
CD:2296-CD:2298

default values, setting for stored procedure
input parameters, 895-898

defaults, 831

application of, 833-835
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bound defaults, 833

declarative defaults, 831-833

restrictions on, 835

tuning guidelines, 1538

deferred name resolution (stored procedures),
885-888

defining user-defined table types, CD:1577

DEK (database encryption key), 350

Deleted Scan icon (Query Analyzer), 1311

deleted tables (DML triggers), 957-959

deleting

database snapshots, 1062

logins (SSMS), 317

mail objects from Database Mail with T-SQL,
432-433

packages (dtutil utility), CD:2141-CD:2144

resource pools, 1515-1516

rows, 1144

LINQ to SQL, CD:1801

delivery architecture (subscriptions), CD:2237

denormalization

computed columns, 1410-1411

defined, 1408

guidelines, 1408-1409

horizontal data partitioning, 1412-1413

redundant data, 1409-1410

summary data, 1411

tuning guidelines, 1537-1538

vertical data partitioning, 1413-1414

zero-to-one relationships, 1415

DENSE RANK function, CD:1711-CD:1712

densities of indexes, 1158-1159

DENY, 311, 330

deploying

cubes in OLAP database creation,
CD:2064-CD:2065

reports, CD:2207-CD:2209

deprecated features, 49

DESC (CREATE INDEX), 796

DESCRIPTION (BACKUP DATABASE), 392

design. See also guidelines

databases. See database design

example systems (SQL Server Service
Broker), CD:1964-CD:1965

indexes, 1184, 1403

clustered indexes, 1185-1186

composite indexes, 1184

covering, 1188-1190

included columns, 1190-1191

multiple indexes, 1191-1192

nonclustered indexes, 1186-1188

wide indexes, 1191-1192

for performance, 1523-1528

assessment stage, 1524

coding and testing stage, 1526-1527

identification and design stage, 1525

implementation stage, 1527-1528

prototyping stage, 1525-1526

system testing and acceptance stage,
1527

report design, CD:2202

enhancements in, CD:2172-CD:2175

tables, tuning guidelines, 1537-1538

Design a Query window (Report Builder),
CD:2218-CD:2219

design methodologies for OLAP, CD:2038

construction phase, CD:2039

design phase, CD:2039

implementation phase, CD:2040

maintenance phase, CD:2040

requirements phase, CD:2039

design phase (OLAP design methodologies),
CD:2039

Designer IDE (SSIS), CD:2110-CD:2112,
CD:2126-CD:2135

detaching databases, 737-739, CD:2350
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deterministic function, 1194

Developer Edition (SQL Server 2008)

features, 27

licensing, 32

developing

custom managed database objects,
CD:1825-CD:1864

managed triggers, CD:1856-CD:1861

permissions, CD:1827-CD:1829

related system catalogs,
CD:1863-CD:1864

stored procedures, CD:1829-CD:1835

transactions, CD:1861-CD:1863

UDAs (user-defined aggregates),
CD:1853-CD:1856

UDFs (user-defined functions),
CD:1835-CD:1844

UDTs (user-defined types),
CD:1844-CD:1852

Visual Studio 2008, CD:1829

reports

with BIDS, CD:2196-CD:2199

Chart control, CD:2203

controls summary, CD:2202-CD:2204

data bars, CD:2203

data planning and preparation, CD:2193

datasets, CD:2193-CD:2194

deployment, CD:2207-CD:2209

design, CD:2202

expressions, CD:2200-CD:2202

gauges, CD:2203

Image control, CD:2203

indicators, CD:2203-CD:2207

interactivity, CD:2211-CD:2213

Line control, CD:2203

List control, CD:2203

Map control, CD:2203

Matrix control, CD:2202
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overview of development process,
CD:2192

Rectangle control, CD:2203

Report Builder. See Report Builder

Report Manager, CD:2209-CD:2210

shared data sources, CD:2193

shared datasets, CD:2194-CD:2195

Sparklines, CD:2203-CD:2207

Subreport control, CD:2204

Table control, CD:2202

tables and hierarchies in,
CD:2210-CD:2211

Tablix, CD:2199-CD:2202

Text Box control, CD:2204

development life cycle (security), 361-362

development tools (SSMS), Query Editor

disconnected editing, 88

editing sqlmd scripts, 88-89

IntelliSense, 87

overview, 85-87

performance, 91-92

Query Designer, 92-93

query types, 87-88

regular expressions and wildcards, 89-91

device allocations, tuning guidelines, 1536

device CALs, 31

diagnostics

full-text indexes, CD:2014

COLUMNPROPERTY function, CD:2015

example, CD:2016-CD:2017

FULLTEXTCATALOGPROPERTY,
CD:2015-CD:2016

OBJECTPROPERTY function,
CD:2014-CD:2015

sqldiag, 116-117

ssbdiagnose, 47

dialog handles, CD:1974

DialogTimer, CD:1969
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differential backups, 380, 397-398

differential changed map (DCM) pages, 1116

DIFFERENTIAL option (BACKUP DATABASE), 392

differential partial backups, 381

DIGEST authentication, CD:1934

digital certificates, 338

compared to TDE (transparent data 
encryption), 356-357

encrypting columns with, 346-349

Dimension Wizard, CD:2051-CD:2052

dimensions, defining in OLAP database 
creation, CD:2050, CD:2054-CD:2060

direct recursion, 993

dirty pages, 717

dirty reads (transaction isolation levels), 1343

Dirty Writer process (logs), 1024-1028

DISABLE (ALTER FULLTEXT INDEX),
CD:2010-CD:2011

DISABLE BROKER, CD:1961

disabling

constraints, 829-830

indexes, 1182

disaster recovery

data-centric approach, CD:2337-CD:2338

focus of, CD:2342-CD:2347

Level 0, CD:2331

Level 1, CD:2331

Level 2, CD:2331

Level 3, CD:2331

Level 4, CD:2331

new features, CD:2330

options for, CD:2338

data replication, CD:2338-CD:2340

database mirroring and snapshots,
CD:2341-CD:2342

log shipping, CD:2339-CD:2341

overview, CD:2329-CD:2331

patterns, CD:2332

active multisite DR pattern, CD:2334

active/active DR sites pattern,
CD:2333-CD:2334

active/passive DR sites pattern,
CD:2332-CD:2333

choosing, CD:2334-CD:2335

planning and executing, CD:2349-CD:2350

process, CD:2342

sqldiag.exe, CD:2347-CD:2349

recovery objectives, CD:2336-CD:2337

reverting to database snapshots, 1052-
1053, 1062-1064

third-party alternatives, CD:2350-CD:2351

tuning guidelines, 1546

disconnected editing, 88

discovery, CD:1929

disk activity, monitoring, 1490

disk devices, 386

disk drive contention, 1424

disk performance, monitoring in SSMS, 1490

Disk Queue Length counter, 713

disk space requirements for SQL Server 2008,
187

Disk Space Requirements page (SQL Server
Installation Center), 203

disk subsystem, tuning guidelines for, 1534

disk systems, monitoring, 1488-1490

diskadmin, 303

displaying execution plan XML, 1317

DISTINCT, CD:1654

query processing, 1268

tuning guidelines, 1542

distribute streams, 1272

Query Analyzer, 1314

distributed data, tuning guidelines, 1546

distributed messaging, CD:1960

distributed partitioned views, 859-860, 975

distributed queries (linked servers), CD:2252

differential backups2378



Distributed Transaction Coordinator (DTC),
572, 657

distributed transactions, 573

linked servers, CD:2252-CD:2253

managing, 1040

distribution agent, 569-570

distribution clean up: distribution, 571

distribution database, 168, 564-565

distribution server (data replication), 550

distributors, creating for data replication,
581-584

dm exe sql text, CD:1766

dm exec cached plans, CD:1766

dm exec plan attributes, CD:1766

DML (Data Manipulation Language)

Insert over DML, CD:1559-CD:1561

statements, compiling, 1212-1213

triggers

AFTER triggers. See AFTER triggers

cascading deletes, 963-965

cascading updates, 965-966

creating, 951-953

explained, 950-951

inserted and deleted tables, 957-961

INSTEAD OF triggers. See INSTEAD OF
triggers

referential integrity, 961-963

DMVs (dynamic management views), 45-46,
179-181, CD:1994

disk system items, monitoring, 1491

memory items, monitoring, 1487

processor items, monitoring, 1483

SEE (SQL Server Extended Events),
1460-1462

sys.dm exec query plan, 1328-1329

sys.dm_exec_cached_plans, 1511

sys.dm_exec_query_memory_grants, 1511

sys.dm_exec_query_resource_semaphores,
1511
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sys.dm_exec_requests, 1511

sys.dm_exec_session, 1511

sys.dm_os_memory_brokers, 1511

sys.dm_resource_governor_configuration,
1510

sys.dm_resource_governor_resource_pools,
1510

sys.dm_resource_governor_workload_groups,
1509

dm_db_index_physical_stats, 1171-1174

Document Type Definition (DTD), CD:1866

documents, XML, CD:1866

dollar sign ($), 492

domain integrity, 812. See also data integrity

DPVs (distributed partitioned views),
859-860, 975

DR. See disaster recovery

DRI (declarative referential integrity), 951

drivers, 281

DROP (ALTER FULLTEXT INDEX) 2012

DROP COLUMN, 768

DROP DATABASE, 1062

DROP ENDPOINT, 632, 644

DROP INDEX, 807

DROP RESOURCE POOL, 1516

DROP ROLE, 322

DROP TABLE, 773

DROP USER, 320

DROP VIEW, 853

DROP WORKLOAD GROUP, 1515

dropping

constraints, 829

database snapshots, 1062

endpoints, 632

indexes, 807

tables, 773-774

views with T-SQL, 853

dropping 2379



DROP_EXISTING argument (CREATE INDEX),
798

DSS (Decision Support Systems), 57, 666

hybrid SQL Server reporting configuration,
59, 61

multidimensional OLAP cube, 58-59

star schema data warehouse for global
computer sales, 57-58

DTA (Database Engine Tuning Advisor),
109-112, 138, 1149, 1201-1204, CD:2274

command line, CD:2321-CD:2326

GUI, CD:2317-CD:2320

overview, CD:2317

DTC (Distributed Transaction Coordinator),
572, 657

DTD (Document Type Definition), CD:1866

dtexec utility, CD:2135-CD:2137

packages, running, CD:2137, CD:2141

phases, CD:2136

DTS (Data Transformation Services),
228, 259-261

DTS Package Migration Wizard, 259-261

DTS Parameters, 233-234

dtsrun utility, CD:2135

dtutil utility, CD:2141-CD:2145

duplicate data, de-duping with ranking func-
tions, CD:1684-CD:1687

dynamic management objects, Missing Index
Hints, 1320-1321

dynamic management views. See DMVs

dynamic SQL

SQL injection attacks, avoiding,
CD:1643-CD:1652

stored procedures, CD:1774-CD:1779

E
Eager Spool (Query Analyzer), 1312

editing sqlmd scripts, 88-89

editions of SQL Server

Compact 3.5 Edition, 29, 32

comparison of, 25

Developer Edition, 27, 32

Enterprise Edition, 24-26

Express Edition, 28-29, 32

R2 Datacenter Edition, 29, 42-43

R2 Parallel Data Warehouse Edition, 30, 43

Standard Edition, 23-26

Web Edition, 27-28, 32

Workgroup Edition, 27

EKM (Extensible Key Management),
40, 341-342

EKM provider enabled configuration option,
CD:2298

element-centric XML shape, CD:1868

email

configuring in SSRS (SQL Server Reporting
Services) 2189

notification, configuring in SQL Server
Agent, 454

receiving with Database Mail, 441

sending with Database Mail, 435-441

SQL Server Agent Mail. See SQL Server
Agent Mail

EMC Corporation, CD:2351

ENABLE (ALTER FULLTEXT INDEX),
CD:2010-CD:2011

ENABLE BROKER, 405, CD:1961

enabling

CDC

for databases, CD:1617

for tables, CD:1617-CD:1619

Change Tracking, CD:1628-CD:1630

FILESTREAM storage, CD:1593-CD:1596

Report Builder, CD:2233-CD:2234

Resource Governor, 1499-1500

SQL Server Agent Mail, 442

Encode-SqlName cmdlet, 509

DROP_EXISTING argument2380



EncryptByAsymKey( ) function, 343

EncryptByCert( ) function, 343

EncryptByKey( ) function, 343, 347

EncryptByPassphrase( ) function, 343

ENCRYPTION, 847-848

encryption

algorithms, 338

asymmetric key encryption, 338

column-level encryption

with certificates, 346-349

compared to TDE (transparent data
encryption), 356-357

explained, 343

with passphrases, 344-346

configuring in SSRS, CD:2189-CD:2190

connection encryption, configuring clients,
278-279

key management, 339, 341

database master keys, 340-341

EKM (Extensible Key Management),
341-342

service master keys, 340

new features, 336

overview, 335, 338-339

private keys, 338

public keys, 338

symmetric key encryption, 338

TDE (transparent data encryption)

backing up TDE certificates and keys,
353-355

compared to column-level encryption,
356-357

explained, 350-351

implementing, 351-352

limitations, 355-356

managing in SSMS, 352-353

when to use, 339

END CONVERSATION, CD:1979
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EndDialog, CD:1969

__$end_lsn column (CDC table), CD:1615

endpoints, CD:1931

catalog views and system stored 
procedures, CD:1954-CD:1955

controlling access permissions,
CD:1955-CD:1956

creating, 627-628

creating for web services,
CD:1931-CD:1933

defined, 267

dropping, 632

FOR SOAP, CD:1955

identifying, 632-633

server endpoint layers, 267-268

TDS endpoints, 267

enforcement layers (security), 362-364

enforcing

data integrity, 812-813

referential integrity with DML triggers,
961-963

enhancements in SQL Server 2008, 45

enterprise computing, 655

Enterprise Edition (SQL Server 2008), 24-26

entitization, CD:1941

entity integrity, 812

envelopes (SOAP) 1930

EOIO (exactly-once-in-order) messaging,
CD:1974

@@ERROR, CD:1683-CD:1684, CD:1738

ERROR BROKER CONVERSATIONS, CD:1961

Error, CD:1969

error handling

with @@ERROR and @@ROWCOUNT,
CD:1683-CD:1684

TRY…CATCH construct, CD:1724-CD:1727

ERROR LINE, CD:1725, CD:1739

error list window (SSMS), 42

error logs, SQL Server Agent, 456-457

error logs, SQL Server Agent 2381



ERROR MESSAGE, CD:1725, CD:1739

ERROR NUMBER, CD:1725, CD:1739

ERROR PROCEDURE, CD:1725, CD:1739

ERROR SEVERITY, CD:1725, CD:1739

ERROR STATE, CD:1725, CD:1739

errors, stored procedures from, CD:1738-
CD:1741

ERROR_BROKER_CONVERSATIONS (RESTORE
DATABASE), 406

escalation locks, 1374-1376

escape characters, 492

Estimated Subtree Cost, 1305

ETL (extraction, transformation, and loading),
CD:2099

ETW (Event Tracing for Windows), 1429

evaluating

indexes, 1150-1153

page compression, 1123-1126

policies, 702-703

recovery models, 705

event forwarding, 477-478

event handlers (SSIS), CD:2107

Event parameter (SqlTrigger), CD:1856

Event Tracing for Windows (ETW), 1429

EventClass data column (SQL Profiler), 1356

EVENTDATA, 985

EventData parameter (SqlTriggerContext),
CD:1857

events

SSEE (SQL Server Extended Events), 1458

trace events and categories, 141-147

traces (SQL Server Profiler), 125-127

exactly-once-in-order (EOIO) messaging,
CD:1974

EXCEPT IP, CD:1936

exclusive locks, 1361

EXEC, 880-881, 923

exec sp spaceused, CD:2344

exec sp_configure, CD:2344

exec sp_helpdb dbnamexyz, CD:2344

exec sp_helplinkedsrvlogin, CD:2344

exec sp_helplogins, CD:2343

exec sp_helpserver, CD:2343

exec sp_linkedservers, CD:2344

exec sp_server_info, CD:2344

EXECUTE AS, 332-333, 883-885, 929

Execute Report Definitions, CD:2233

executing

AFTER triggers, 955

disaster recovery, CD:2349-CD:2350

INSTEAD OF triggers, 968-970

maintenance plans, 1088

sqlcmd, 106-108

stored procedures

execution context and EXECUTE AS,
883-885

via linked servers, CD:2268

in SSMS, 881-882

syntax, 880-881

traces (SQL Server Profiler), 132

execution accounts, configuring in SSRS (SQL
Server, CD:2189

execution context, 331-333, CD:1766

execution log (SSRS), CD:2240

execution modes, 694-695

execution options (reports), CD:2237

cached reports, CD:2237-CD:2238

CRPs (cache refresh plans) 2239

execution snapshots, CD:2238

history snapshots, CD:2238

live reports and sessions, CD:2237

user-specific data limitations, CD:2239

execution plan selection (Query Optimizer),
1251-1253

execution plans

graphical execution plans, saving and 
viewing, 1317

XML, displaying, 1317

ERROR MESSAGE2382



execution policy (PowerShell), 487

execution snapshots, CD:2238

existing implementations, tuning methodology
for, 1528-1533

assessment stage, 1529-1530

coding and testing stage, 1532

implementation stage, 1533

isolation and monitoring stage, 1530-1531

prototyping stage, 1531-1532

system test and acceptance stage, 1533

EXISTS, 1248

exists( ) new xml data type method, CD:1900,
CD:1908-CD:1909

EXPAND VIEWS, 1284

expanding

databases, 730-731

hierarchies with recursive CTEs,
CD:1701-CD:1707

expansion, CD:2021

indexed views, 866-867

expired subscription clean up, 571

EXPIREDATE (BACKUP DATABASE), 392

explicit context switching, 332

EXPLICIT mode (XML), CD:1877-CD:1881

explicit transactions, 997

explicit user-defined transactions

compared to implicit transactions, 1006

processing, 998-1000

nested transactions, 1001-1003

savepoints, 1000-1001

Export-Csv cmdlet, 501

exporting

with bcp utility, CD:2151-CD:2153

current state as policy, 700-701

policies, 703-704

traces (SQL Server Profiler), 132
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exposure endpoints, 360

Express Edition (SQL Server 2008)

features, 28-29

licensing, 32

Expression Builder (SSIS), CD:2112, CD:2115

expressions

complex expressions, CD:2200-CD:2202

enhancements to, CD:2179

multidimensional expressions in OLAP 
database, CD:2076-CD:2077

simple expressions, CD:2178

Extended Events, 40

extended events catalog views (SSEE), 1460-
1462

extended events sessions (SSEE), 1462-1465

Extended MAPI (Extended Messaging
Application Programming Interface), 427

extended stored procedures, CD:1782

adding to SQL Server, CD:1782-CD:1783

obtaining information on, CD:1783

provided with SQL Server,
CD:1783-CD:1784

xp cmdshell, CD:1784-CD:1786

Extensible Key Management (EKM),
40, 341-342

extensions, 712

Extent locking level (SQL Server), 1364

extents, 710

allocating space, 1113-1114

defined, 10

EXTERNAL ACCESS permission, 945, CD:1780

external activation, CD:1964

external fragmentation (indexes), 1169

ExternalMailQueue, 434

extraction, transformation, and loading (ETL),
CD:2099

extraction, transformation, and loading (ETL) 2383



F
facets

creating conditions based on, 697-698

explained, 689, 692

table of, 690-692

failover, 623

combining with scale-out options, 538

testing from principal to mirror, 645-646

FAST n hints, 1284

Feature Selection page (SQL Server Installation
Center), 200-201

fields, format files

lengths, CD:2157-CD:2158

terminators, CD:2158-CD:2162

file backups, 381, 400-401

file data types (bcp utility), CD:2153

file growth, managing for databases, 729-730

File locking level (SQL Server), 1364

FILE option (RESTORE DATABASE), 406

filegroup backups, 381, 400-401

filegroups, 713-715

controlling table placement with, 1098

FILESTREAM filegroups, 1100-1101

overview, 1097-1100

performance and, 1415-1417

FILEGROWTH, 722

files, 1095

.BAT files, 104

configuration files, upgrading with, 250-251

ConfigurationFile.ini, 212-216

CSV files

handling in PowerShell, 501-502

sending as attachments with Database
Mail, 440-441

data files, 710

database files, 711-712

file management, 1096-1097

format files, bcp utility, CD:2153-CD:2163

log files, 1096

mssqlsystemresource.mdf, 169

primary data files, 712, 1095

properties, 1093

saving trace output to, 133

secondary data files, 712, 1095

transaction log files, 710, 716-717

FILESTREAM filegroups, 1100-1101

FILESTREAM storage,
207-208, 759, CD:1592-CD:1593

for data columns, CD:1597-CD:1599

database setup, CD:1596

defined, 36

enabling, CD:1593-CD:1596

filestream_access_level configuration option,
CD:2299

fill factor configuration option,
CD:2299-CD:2300

fill factors

indexes, setting, 1179-1181

tuning guidelines, 1540

FILLFACTOR argument (CREATE INDEX), 798

FillRowMethodName parameter (TVFs),
CD:1839

Filter icon, 1311

filtered indexes, 38

advantages, 1195-1196

creating, 1196-1198

optimizing with, 1239-1241

statistics, 1198-1199

filtered statistics, 38

filtering

articles, 550-551, 553-554

horizontal filtering, 592, 594

MDS-based filtering, CD:2095-CD:2096

vertical filtering, 592, 594

filtering cmdlets, 499-500

facets2384



filters, traces (SQL Server Profiler), 130-132

finding foreign key references, 774

FIRE TRIGGERS, 956

firewalls, connectivity, 288

FIRE_TRIGGER hint, CD:2166

firing order (AFTER triggers), 956

first day of month, calculating, CD:1664

first day of quarter, calculating, CD:1665

first day of year, calculating, CD:1664

first normal form, 1406

fixed-database roles, 304-306

fixed-server roles, 303-304

flat-earth data, CD:1605

float data type, 748

flow control, 465

fn trace geteventinfo, 153

fn trace getfilterinfo, 153

fn trace getinfo, 153

focus of disaster recovery, CD:2342-CD:2347

focusing on specific data with views, 840-841

FOR ATTACH option (CREATE DATABASE),
737-738

for clause (query( ) new xml data type method),
CD:1902-CD:1903

FOR SOAP, CD:1938-CD:1942, CD:1955

FOR XML modes, CD:1866, CD:1687

AUTO mode, CD:1873-CD:1877

EXPLICIT mode, CD:1877-CD:1881

new xml data type, CD:1884-CD:1887

PATH mode, CD:1881-CD:1884

RAW mode, CD:1867-CD:1871

FORCE ORDER hints, 1283

forced parameterization, managing Query
Optimizer, 1285-1287

forced service, 623

FORCESEEK, 38, 1281-1282

forcing query plan recompiles,
1258, CD:1770-CD:1773
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ForEach-Object cmdlet, 499

FOREIGN KEY constraint, 764, 816-818, 963

cascading referential integrity, 818-820,
967

foreign key references, finding, 774

foreign keys, tuning guidelines, 1539

format files

bcp utility, CD:2153-CD:2163

creating, CD:2154-CD:2155

customizing, CD:2153-CD:2154

fields

lengths, CD:2157-CD:2158

terminators, CD:2158-CD:2162

prefixes, lengths, CD:2157

storage types, CD:2155-CD:2156

FORMAT option

BACKUP DATABASE, 392

WEBMETHOD, 1939

Format parameter

SqlUserDefinedAggregate, CD:1853

SqlUserDefinedType, CD:1845

Format-List cmdlet, 500

Format-Table cmdlet, 500

formatting cmdlets, 500-501

forward pointers, 1146

fragmentation of indexes, 1169-1170

fragments (XML), CD:1866

FREETEXT, CD:2020-CD:2024

FREETEXTTABLE, CD:2020-CD:2024

frequency of backups, 423-424

FT Daemon Host, CD:1999

FTS (Full-Text Search) 1997

CONTAINS, CD:2020

generation, CD:2021-CD:2022

LANGUAGE, CD:2022

proximity, CD:2022

search phrase, CD:2020-CD:2021

weighted, CD:2022

FTS (Full-Text Search) 2385



CONTAINSTABLE, CD:2020, CD:2023

generation, CD:2021-CD:2022

LANGUAGE, CD:2022

proximity, CD:2022

search phrase, CD:2020-CD:2021

weighted, CD:2022

explained, 17-18

FREETEXT, CD:2020-CD:2024

FREETEXTTABLE, CD:2020-CD:2024

full-text catalogs, CD:2002

full-text indexes. See full-text indexes

indexing, CD:1999-CDL2001

maintenance, CD:2024-CD:2025

new features, CD:1998

overview, CD:1997

performance, CD:2025-CD:2026

searching, CD:2001-CD:2002

stop lists, CD:2024

troubleshooting, CD:2026-CD:2028

full database backups, 380, 396-397

full outer joins, CD:1680-CD:1682

full recovery model, 383

full-text catalogs, CD:2002

full-text indexes, CD:2003

creating with T-SQL, CD:2003

ALTER FULLTEXT INDEX,
CD:2010-CD:2013

CREATE FULLTEXT, CD:2003-CD:2005

CREATE FULLTEXT INDEX, CD:2005-
CD:2010

managing MSFTESQL, CD:2013-CD:2014

diagnostics, CD:2014

COLUMNPROPERTY, CD:2015

example, CD:2016-CDL2017

FULLTEXTCATALOGPROPERTY,
CD:2015-CD:2016

OBJECTPROPERTY, CD:2014-CD:2015

Full-Text Indexing Wizard, CD:2017-CD:2019

xml columns, CD:1924-CD:1925

Full-Text Indexing Wizard, CD:2017-CD:2019

Full-Text Search. See FTS

FULLTEXTCATALOGPROPERTY,
CD:2015-CD:2016

Function Properties dialog (SSMS), 941

functions, 497-498. See also UDFs
(user-defined functions); names of 
specific functions

avoiding unnecessary executions, CD:1656

classification functions

creating, 1506-1509

defined, 1495-1496

modifying, 1516

CLR functions, 944-945

deciding between T-SQL and CLR functions,
946-947

object definition, 891

partition functions, creating, 776-778

rewriting stored procedures as, 942-943

tuning guidelines, 1542

G
GAM (global allocation map), 711, 1114-1115

gather streams, 1272

Query Analyzer, 1314

gauge panels, CD:2173

gauges, CD:2173, CD:2203

generating

column statistics, 1161-1167, 1169

index statistics, 1161-1167, 1169

page numbers with NTILE, CD:1717

relational databases, CD:2081-CD:2082

T-SQL statements, CD:1682-CD:1683

generation, CD:2021-CD:2022

generics, CD:1796

geography data type, 37, 748, 751, CD:1605,
CD:1609-CD:1611

FTS (Full-Text Search)2386



Geography Markup Language (GML), CD:1606

geometry data type, 37, 748, CD:1605,
CD:1607-CD:1609. See also spatial data types

GEOMETRYCOLLECTION, CD:1606

GET CONVERSATION DIALOG, CD:1980,
CD:1983

Get-Alias cmdlet, 490

Get-ChildItem cmdlet, 490

Get-Command cmdlet, 488

Get-Content cmdlet, 490, 514

Get-Help cmdlet, 488-489

Get-Item cmdlet, 520

Get-Member cmdlet, 489-490

Get-Process cmdlet, 513

Get-Service cmdlet, 513

getdate( ) function, 918

getonlydate( ) function, 919, 930

ghost records, 1144

GLBA (Gramm-Leach-Bliley Act), 367

global allocation map (GAM), 711, 1114-1115

global variables, simulating with CONTEXT INFO
setting, CD:1671-CD:1673

GML (Geography Markup Language), CD:1606

Gramm-Leach-Bliley Act (GLBA), 367

GRANT, 311, 330, 629

granting permissions, 629-630

granularity locks, 1364-1376

application locks, 1369-1372

index locks, 1372-1373

key-range locking, 1365-1369

serialization locking, 1365-1369

graphic charts, 1467

graphical execution plans, saving and viewing,
1317

GROUP BY, 1283, CD:1561

CUBE operator, CD:1561-CD:1562

GROUPING SETS operator, CD:1562-
CD:1565
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grouping_id( ) function, CD:1565-CD:1568

query processing, 1267

ROLLUP operator, CD:1561-CD:1562

Group-Object cmdlet, 490

GROUPING, sorting results, CD:1669-CD:1671

GROUPING SETS, 38, CD:1562-CD:1565

grouping_id( ) function, CD:1565-CD:1568

groups, workload

creating, 1503-1505

deleting, 1514-1515

explained, 1496

viewing, 1505-1506

guest users, 299-300

GUI for DTA (Database Engine Tuning Advisor),
CD:2317-CD:2320

guidelines

MERGE statement, CD:1558-CD:1559

for tuning, 1534

applications, 1545

database-level guidelines, 1537

distributed data, 1546

hardware and operating system,
1534-1535

high availability, 1546-1547

indexing, 1539-1540

SQL Server instance, 1536-1537

table-level guidelines, 1537-1539

Transact-SQL, 1541-1545

views, 1541

H
HA (high-availability), 523

backups, 527

building solutions, 530

combining failover with scale-out
options, 538

HA (high-availability) 2387



data replication, 534-535

database mirroring, 537-538

log shipping, 535-537

MSCS, 530-531

SQL Clustering, 531-534

data partitioning, 539

data replication and database mirroring,
614

database snapshots, 539

dedicated administrator connections, 540

defined, 525-526

fast recovery, 538

hardware, 527

Microsoft Virtual Server 2005, 541-542

new features, 524-525

online indexing, 538

online restore, 538

operating systems, 527

overview, 523

quality assurance, 528

server instance isolation, 528, 530

snapshot isolation levels, 540

standards/procedures, 528

training, 528

tuning guidelines, 1546-1547

vendor agreements, 528

handles for tuning, 1521-1522

hardware

HA (high availability), 527

requirements for SQL Server 2008,
186-187

tuning guidelines, 1534-1535

HASH GROUP, 1283

hash joins, 1244-1246

Hash Match icon (Query Analyzer), 1311

HASH UNION, 1283

headers, page, 1103-1104

Health Insurance Portability and Accountability
Act (HIPAA), 366

heap, deleting rows, 1144

Heap or B-Tree (HOBT) locking level 
(SQL Server), 1365

heap tables, 1129-1130

heartbeat, 659

help features

PowerShell, 487-490

SSMS, 68-70

heterogeneous environments, replication 
monitoring, 611-612

hierarchies

creating, CD:1580-CD:1581

defining in OLAP database creation,
CD:2050, CD:2054-CD:2060

expanding with recursive CTEs, CD:1701-
CD:1707

modifying, CD:1587-CD:1590, CD:1592

populating, CD:1581-CD:1583

querying, CD:1583-CD:1587

in reports, CD:2210-CD:2211

Hierarchyid data type,
37, 748, 751, CD:1580-CD:1590, CD:1592

creating hierarchies, CD:1580-CD:1581

modifying hierarchies,
CD:1587-CD:1590, CD:1592

populating hierarchies, CD:1581-CD:1583

querying hierarchies, CD:1583-CD:1587

high-availability. See HA (high availability)

hints

bulk-copy operations, CD:2165-CD:2166

Query Optimizer, 1280

EXPAND VIEWS, 1284

FAST n, 1284

FORCE ORDER, 1283

GROUP BY, 1283

join, 1282-1283

KEEP PLAN, 1284

HA (high-availability)2388



KEEPFIXED PLAN, 1284

MAXDOP number, 1284

MAXRECURSION number, 1284

OPTIMIZE FOR UNKNOWN, 1285

OPTIMIZER FOR, 1285

processing hints, 1282, 1285

RECOMPILE, 1285

ROBUST PLAN, 1284

TABLE HINT, 1285

table hints, 1280-1282

UNION, 1283

USE PLAN, 1287-1290

USE PLAN N, 1285

table hints for locking

lock granularity hints, 1395

lock type hints, 1395-1396

transaction isolation–level hints,
1393-1395

HIPAA (Health Insurance Portability 
and Accountability Act), 366

histogram charts, 1155-1158, 1467

History page (SQL Server Agent), 452

history snapshots, CD:2238

HOLAP (hybrid OLAP), CD:2037

HOLDLOCK, 1021, 1393, CD:1661

HOME\Administrator, 297

horizontal data partitioning, 1412-1413

horizontal filtering, data replication, 592, 594

Hosting API, CD:1825

HOST_NAME( ) function, 1507

hot-add CPU, 39

hybrid joins, 1246

hybrid OLAP (HOLAP), CD:2037

hybrid SQL Server reporting configuration,
59, 61
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I
IAM (index allocation map), 710, 1115-1116

IDDL statements, 976-982

IDDL triggers, table of, 976-982

identification and design stage 
(tuning methodology), 1525

identifying

ad hoc queries (SQL Server Profiler),
159-160

endpoints, 632-633

JOIN clauses, 1215-1216

missing indexes, 1201

with Database Engine Tuning Advisor,
1201-1204

missing index dynamic management
objects, 1202-1204

objects referenced in stored procedures,
887-888

OR clauses, 1214-1215

parallel queries, 1272-1273

performance bottlenecks, 160-162

search arguments, 1214

unused indexes, 1205-1207

IDENTITY, 755-757

identity access management, 364, 366

identity columns, 755-757

Idera SQL Diagnostic Monitor SQL, 1549

IDEs (integrated development environments),
CD:1928

IF EXISTS, 1541, CD:1654

IFilters, CD:1999

IGNORE_DUP_KEY (CREATE INDEX), 798

Image control, CD:2203

image data type, 748

immediate transactional consistency, 572

immediate updating, 17

IMPERSONATE, 312, 332

IMPERSONATE 2389



implementation contract (managed stored 
procedures), CD:1830-CD:1832

implementation phase

OLAP design methodologies, CD:2040

tuning methodology, 1527-1528, 1533

implementations of SQL Server, 51-53

DSS (decision support systems) application
examples, 57

hybrid SQL Server reporting 
configuration, 59, 61

multidimensional OLAP cube, 58-59

OLTP (online transaction processing) appli-
cation examples, 53

OLTP ERP, 53-56

OLTP shopping cart, 56-57

implementing

declarative data integrity, 812

procedural data integrity, 813

implicit context switching, 333

implicit transactions, 997

compared to explicit transactions, 1006

processing, 1003-1006

Import and Export Wizard (SSIS),
CD:2110-CD:2111

Import-Csv cmdlet, 501

importing

with bcp utility, CD:2151-CD:2153

policies, 696-697, 703-704

traces (SQL Server Profiler), 135-136

IN, 1248

in-doubt xact resolution configuration option,
CD:2300

in-place updates, 1145

INCLUDE (CREATE INDEX), 796

included columns (indexes), 1190-1191

index allocation map (IAM), 710, 1115-1116

index create memory configuration option,
CD:2300

INDEX CREATE, 986

index locks, granularity, 1372-1373

index pages, 1112-1113

extents, 1113-1114

nonleaf indexes, 1112

space allocation structures, 1113

index selection, evaluating SARG and join 
selectivity, 1218

indexed views, 844, 860, 1192-1193

creating, 861-863

expansion, 866-867

optimizing with, 1236-1237, 1239

performance and, 863-866

indexes

B-tree indexes, 1132-1133

choosing, 1199-1201

clustered indexes, 792-793, 1133-1134

costs, 1222-1223

designing, 1185-1186

indexed views, 1192-1193

nonunique, 1135-1136

row structure, 1134-1135

columns

computed columns, 1193-1195

included columns, 1190-1191

joins, 1184

composite indexes, design, 1184

covering, 795, 1188-1190

creating

with SSMS, 800-801, 803

with T-SQL, 795-800

deleting rows, 1144

densities, 1158-1159

design, 1184, 1275, 1403

disabling, 1182

dropping, 807

evaluating, 1150-1153

fill factor

implementation contract (managed stored procedures)2390



reapplying, 1181

setting, 1179-1181

filtered indexes, 38

advantages, 1195-1196

creating, 1196-1198

optimizing with, 1239-1241

statistics, 1198-1199

fragmentation, 1169-1170

in FTS (Full-Text Search), CD:1999-CD:2001

full-text indexes. See full-text indexes

index intersection, 1229-1231

index union strategy, 1232-1234

intermediate nodes, 792

joins, 1234, 1236

maintenance, 1169-1179

ALTER INDEX, 1175-1176, 1178

disabling indexes, 1182

dm_db_index_physical_stats, 1171-1175

fill factor, 1179-1181

with Maintenance Plan Wizard,
1077-1080

SSMS, 1183

managing, 803

with SSMS, 806-807

with T-SQL, 803-806

missing indexes, identifying, 1201

with Database Engine Tuning Advisor,
1201-1204

missing index dynamic management
objects, 1202-1204

multiple indexes, 1191-1192, 1228

index intersection, 1229-1231

index joins, 1234, 1236

index union strategy, 1232-1234

new features, 791-792, 1092

nonclustered, 793-795, 1136-1138

costs, 1223-1227

designing, 1186-1188
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leaf rows, 1138-1139

nonleaf rows, 1139-1140

rebuilding, 1179

online indexing operations, 538, 807-808

overview, 1132

poor selectivity, 1159, 1184

query indexes, 1199-1201

querying, 1146-1149

selecting, 1149-1150, 1216

estimating access path costs,
1221-1228

evaluating SARG and join selectivity,
1216-1221

multiple indexes, 1228-1234, 1236

statistics, 1153, 1155

generating, 1161-1167, 1169

histograms, 1155-1158

rows, estimating, 1159-1160

string summary statistics, 1169

tables, over-definition, 1148

tuning guidelines, 1539-1540

unused indexes, identifying, 1205-1207

update performance indexes, 1199-1201

on views, 809-810

wide indexes, 1191-1192

xml columns, CD:1918-CD:1925

indicators, CD:2173, CD:2203-CD:2207

indirect recursion, 993

inequality operators, SARG and, 1218

Informatica, CD:2099

Information Practices Act of 2005, 367

INFORMATION SCHEMA, 936-937

information schema views, 177-178

INFORMATION_SCHEMA users, 300

Infoset (XML), CD:1920-CD:1921

INIT (BACKUP DATABASE), 392

INITIATOR, CD:1970

INITIATOR 2391



inline table-valued functions, 923-926

input parameters for stored procedures

explained, 893-894

passing object names as, 898-899

setting default values for, 895-898

table-valued parameters, 901-902

wildcards in, 899-900

INSERT, 311

Insert over DML, CD:1559-CD:1561

Insert Scan icon (Query Analyzer), 1311

inserted tables (DML triggers), 957-959

inserting

data, 1141-1142

trace data, 136-137

Installation Configuration page (SQL Server
Installation Center), 201, 203

Installation Configuration Rules page (SQL
Server Installation Center), 209

installation paths, 202

Installation Rules page (SQL Server 
Installation Center), 201-202

installing

bigpubs2005 database, 7

clients

client tools, 271-272

installation requirements, 271

new features, 263-264

SNAC, 272-274

CompSales database, 7

Data Collector, 1433-1437

installation enhancements, 49

PowerShell, 485

Report Builder, CD:2213-CD:2214

SQL Server 2008, 236. See also side-by-
side migration; SQL Server Installation
Center

automated installs, 217

with ConfigurationFile.ini file, 212-216

cumulative updates, 218, 220, 222

disk space requirements, 187

hardware requirements, 186-187

installation paths, 202

manual installs, 217

network protocols, 191

new features, 185-186

running multiple simultaneous editions,
191

Service Packs, 218, 220, 222

Slipstream installations, 222-224

software requirements, 188-191

SQL Server Clustering, 665-666

configuring SQL Server database disks,
666-667

Connection Test Program, 681-684

failure of nodes, 679, 681

MSCS, installing, 668

network interfaces, installing, 668

SQL Server, installing, 668-679

SSRS (SQL Server Reporting Services),
CD:2182-CD:2185

UA (SQL Server Upgrade Advisor), 229

instances

SQL Browser, 270-271

XML, CD:1866

INSTEAD OF triggers

combining with AFTER triggers, 971-972

example, 968

executing, 968-970

explained, 967

restrictions, 975

versus AFTER triggers, 970

views, 972-975

int data type, 748

INTEGRATED, CD:1934

integrated development environments (IDEs)
1928

inline table-valued functions2392



Integration Services (IS_. See SSIS
(SQL Server Integration Services)

IntelliSense, 87

intent locks, 1362-1363

interactivity

of PowerShell, 486

in reports, CD:2211-CD:2213

interdependencies in tuning, 1521-1522

intergrating SSMS with source control, 95-97

intermediate nodes, 792

intermediate processing products, CD:2180

internal activation, CD:1964

internal fragmentation, 1169-1170

InternalMailQueue, 434

interoperability in enterprise computing, 655

Invoke-PolicyEvaluation cmdlet, 508, 521

Invoke-SqlCmd cmdlet, 508, 520-521

InvokeIfReceiverIsNull parameter (SqlMethod),
CD:1850

IS (Integration Services). See SSIS (SQL Server
Integration Services)

IsAnsiNullDefault property, 727

IsAnsiNullsEnabled property, 727

IsAnsiPaddingEnabled property, 727

IsAnsiWarningsEnabled property, 727

IsArithmeticAbortEnabled property, 727

IsAutoClose property, 727

IsAutoCreateStatistics property, 727

IsAutoShrink property, 727

IsAutoUpdateStatistics property, 727

IsByteOrdered parameter (SqlUserDefinedType),
CD:1845

IsCloseCursorsOnCommitEnabled property, 727

IsDeterministic parameter, 938

IsDeterministic parameter (scalar UDFs),
CD:1836

IsDeterministic parameter (SqlMethod),
CD:1849
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IsFixedLength parameter (SqlUserDefinedType),
CD:1845

IsFulltextEnabled property, 727

IsInlineFunction parameter, 938

IsInStandBy property, 727

IsInvariantToDuplicates parameter
(SqlUserDefinedAggregate), CD:1853

IsInvariantToNulls parameter
(SqlUserDefinedAggregate), CD:1853

IsInvariantToOrder parameter
(SqlUserDefinedAggregate), CD:1853

IsLocalCursorsDefault property, 727

IsMergePublished property, 727

IsMutator parameter (SqlMethod), CD:1849

IsNullConcat property, 727

IsNullIfEmpty parameter
(SqlUserDefinedAggregate), CD:1854

IsNumericRoundAbortEnabled property, 727

isolation and monitoring stage 
(tuning methodology), 1530-1531

isolation levels (transactions), 1342-1344

dirty reads, 1343

lost updates, 1343

nonrepeatable reads, 1343

phantom reads, 1343

read committed isolation, 1344-1345

read committed snapshot isolation, 1345-
1346

read uncommitted isolation, 1344

repeatable read isolation, 1346

serializable read isolation, 1346-1347

snapshot isolation, 1347-1349

IsParameterizationForced property, 727

IsPrecise parameter (scalar UDFs), CD:1837

IsPublished property, 728

isql, 105

IsQuotedIdentifiersEnabled property, 728

IsRecursiveTriggersEnabled property, 728

IsScalarFunction parameter, 938

IsScalarFunction parameter 2393



IsSchemaBound parameter, 938

IsSubscribed property, 728

IsSyncWithBackup property, 728

IsTableFunction parameter, 938

IsTornPageDetectionEnabled property, 728

IsUpdatedColumn parameter
(SqlTriggerContext), CD:1856

ITransactionLocal::StartTransaction function,
1345

J
JavaScript Object Notation (JSON), CD:1803,

CD:1811

JDBC (Java Database Connectivity), 281, 287

job history, viewing, 468-469

job mail notifications (SQL Server Agent Mail),
442-443

job notifications, 467-468

job schedules, 465-467

job steps, 462-465

Job System page (SQL Server Agent), 451

jobs

creating with SQL Server Agent Mail, 443

defined, 449

managing in SQL Server Agent, 461

job history, 468-469

job notifications, 467-468

job properties, 461-462

job schedules, 465-467

job steps, 462-465

multiserver job management, 476-477

scripting, 474-475

JOIN clauses, identifying for query analysis,
1215-1216

join hints, 1282-1283

join selectivity, evaluating, 1216-1221

joining

columns, 521-522, 1184

strings, 493

variables, 493

joins, 1241

determining optimal join order, 1246-1247

hash joins, 1244-1246

hybrid joins, 1246

index joins, 1234, 1236

merge joins, 1243-1244

nested loops joins, 1242-1243

outer joins, CD:1673-CD:1674

full outer joins, CD:1680-CD:1682

nested outer joins, CD:1679-CD:1680

WHERE clause versus,
CD:1675-CD:1679

processing strategies, 1241-1242

hash joins, 1244-1246

merge joins, 1243-1244

nested loops joins, 1242-1243

semi joins, 1250

subquery processing, 1248

correlated subqueries, 1250-1251

IN, ANY, and EXISTS subqueries, 1248

materialized subqueries, 1248-1250

tuning guidelines, 1540

for WHEN clauses (MERGE statement),
CD:1554

JSON (JavaScript Object Notation), CD:1803,
CD:1811

K
KEEP PLAN, 1284

KEEP REPLICATION, 406, 410

KEEPFIXED PLAN, 1284

KERBEROS, CD:1934

IsSchemaBound parameter2394



KEY INDEX (CREATE FULLTEXT INDEX) 2008

Key locking level (SQL Server), 1365

key management, 339, 341

database master keys, 340-341

EKM (Extensible Key Management),
341-342

service master keys, 340

key performance indicators (KPIs), CD:2082,
CD:2173

key-range locking

granularity, 1365-1369

nonexistent row searches, 1368-1369

range searches, 1366-1367

keywords. See names of specific keywords

KEY_GUID( ) function, 347

KILOBYTES_PER_BATCH, CD:2166

KPIs (key performance indicators),
CD:2082, CD:2173

L
LANGUAGE (CREATE FULLTEXT INDEX),

CD:2007-CD:2008

large object (LOB), 713

data pages, 1110-1112

reads, 1332

large row support data types, 753

large-value data types, 752

latent transactional consistency, 572

Lazy Spool (Query Analyzer), 1312

LCID property, 728

leaf rows, nonclustered indexes, 1138-1139

left semi joins, 1250

legislation, 366-367

Level 0 disaster recovery, CD:2331

Level 1 disaster recovery, CD:2331

Level 2 disaster recovery, CD:2331
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Level 3 disaster recovery, CD:2331

Level 4 disaster recovery, CD:2331

License Terms page (SQL Server Installation
Center), 197, 199

licensing models

choosing, 32

Compact Edition 3.5 Edition, 32

Developer Edition, 32

estimated retail pricing, 31

explained, 30-31

Express Edition, 32

mixing, 33

multi-instancing, 34

passive server/failover licensing, 33

virtual server licensing, 33-34

Web Edition, 32

life cycle, security, 361-362

lightweight pooling configuration option,
CD:2301

LIKE, SARG and, 1219-1220

limitations

of relational databases, CD:2082

of web services, CD:1956-CD:1957

Line control, CD:2203

linear regression, data mining algorithms,
CD:2085

LINESTRING instance type, CD:1606

linked servers

adding, CD:2253-CD:2260

configuring with sp serveroption,
CD:2261-CD:2263

distributed queries, CD:2252

distributed transactions, CD:2252-CD:2253

executing stored procedures, CD:2268

mapping local logins to logins,
CD:2263-CD:2267

obtaining general information about,
CD:2267-CD:2268

overview, CD:2251-CD:2252

linked servers 2395



setting up through SQL Server
Management, CD:2269-CD:2271

tuning guidelines, 1545

unregistering, CD:2261

viewing, CD:2260-CD:2261

LINQ to SQL, CD:1793-CD:1798

deleting rows, CD:1801

generics, CD:1796

Linqpad, CD:1798-CD:1801

updating rows, CD:1802

Linqpad, CD:1798-CD:1801

List control (SSMS) 2203

LISTENER IP, CD:1934

LISTENER PORT, CD:1934

live reports, report execution options, CD:2237

load testing in tuning methodology, 1526, 1532

LOB (large object), 713

data pages, 1110-1112

reads, 1332

local mode (Report Viewer) 2181

Local Security Policy editor, 453

Lock:Acquired event (SQL Profiler), 1355

Lock:Cancel event (SQL Profiler), 1355

Lock:Deadlock Chain event (SQL Profiler), 1355

Lock:Deadlock event (SQL Profiler), 1355

Lock:Escalation event (SQL Profiler), 1355

Lock:Released event (SQL Profiler), 1355

Lock:Timeout event (SQL Profiler), 1355

lock activity, monitoring, 1350

lock request modes, 1352-1353

Performance Monitor, 1357-1359

SQL Server Profiler, 1355-1357

sys.dm_tran_locks view, 1350, 1352-1354

LOCK ESCALATION, 39

lock events (SQL Profiler), 1355

lock granularity hints, 1395

Lock Manager, 1349-1350, 1359

bulk update locks, 1363

exclusive locks, 1361

granularity of locks, 1364-1376

intent locks, 1362-1363

schema locks, 1363

shared locks, 1360

update locks, 1360-1361

Lock Requests/sec counter 
(SQLServer:Locks object), 1358

Lock Timeouts/sec counter 
(SQLServer:Locks object), 1358-1359

lock type hints, 1395-1396

Lock Wait Time counter 
(SQLServer:Locks object), 1359

Lock Waits/sec counter 
(SQLServer:Locks object), 1359

locks, 1359

bulk update locks, 1363

compatibility, 1376-1377

contention, 1377-1380

identifying, 1378, 1380

minimizing, 1381-1382

tuning guidelines, 1544-1545

deadlocks, 1382-1384

1204 trace flags, 1386-1388

1222 trace flags, 1388-1390

avoiding, 1384-1385

conversion deadlocks, 1383

cycle deadlocks, 1382

examining, 1385-1386

handling, 1385-1387

monitoring, 1390-1392

escalation, 1374-1376

exclusive locks, 1361

granularity, 1364-1376

application locks, 1369-1372

index locks, 1372-1373

key-range locking, 1365-1369

serialization locking, 1365-1369

linked servers2396



importance of, 1342

intent locks, 1362-1363

Lock Manager, 1349-1350

monitoring lock activity, 1350, 1358

lock request modes, 1352-1353

with Performance Monitor, 1357-1359

with SQL Server Profiler, 1355-1357

sys.dm_tran_locks view, 1350, 1352-
1354

new features, 1341

optimistic locking, 1396

with rowversion data type, 1396-1399

with snapshot isolation, 1399-1401

page-level locking, 1373-1374

row-level locking, 1373-1374

schema locks, 1363

shared locks, 1360

SQL Server levels, 1364

SQL Server performance counters, 1492

table hints, 1393-1395

lock granularity hints, 1395

lock type hints, 1395-1396

transaction isolation–level hints, 1393-
1395

timeout intervals, setting, 1380-1381

transaction isolation levels, 1342-1344

dirty reads, 1343

lost updates, 1343

nonrepeatable reads, 1343

phantom reads, 1343

read committed isolation, 1344-1345

read committed snapshot isolation,
1345-1346

read uncommitted isolation, 1344

repeatable read isolation, 1346

serializable read isolation, 1346-1347

snapshot isolation, 1347-1349
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on transactions, 1021-1022

tuning guidelines, 1545

update locks, 1360-1361

locks configuration option, CD:2301-CD:2302

lock_owner_address column, 1352

Log File Viewer, 77, 79, 372-373, 468

log files, 1096

shrinking, 734, 1035-1037

viewing, 77, 79, 372-373, 468

log reader agent, 569

Log Row Scan (Query Analyzer), 1312

log sequence numbers (LSNs), 996

log shipping, CD:2339-CD:2341

building solutions with HA (high availability)
options, 535-537

data replication, 614

logged bulk-copy operations, CD:2163-CD:2166

logging

SSIS, CD:2109

transaction logging, 1023-1037

logical and physical operator icons (Query
Analyzer), 1308

Assert, 1308-1309

Clustered Index Delete, 1309

Clustered Index Scan, 1309

Collapse, 1310

Compuate Scalar, 1311

Concatenation, 1311

Constant Scan, 1311

Deleted Scan, 1311

Distribute Streams, 1314

Eager Spool, 1312

Gather Streams, 1314

Hash Match, 1311

Insert Scan, 1311

Lazy Spool, 1312

Log Row Scan, 1312

logical and physical operator icons (Query Analyzer) 2397



Merge Join, 1312

Nested Loops, 1313

Nonclustered Index Delete, 1309

Nonclustered Index Scan, 1310

Nonclustered Index Spool, 1312

Parallelism, 1314

Parameter Table Scan, 1313

Remote Delete, 1313

Remote Insert, 1313

Remote Query, 1313

Remote Scan, 1313

Remote Update, 1313

RID Lookup, 1313

Row Count Spool, 1312

Sequence, 1313

Sort, 1313

Stream Aggregate, 1314

Table Delete, 1314

Table Insert, 1314

Table Scan, 1314

Table Spool, 1312

Table Update, 1314

Table-valued Function, 1314

Top, 1314

logical database design. See database design

logical reads, 1331

LoginName data column (SQL Profiler), 1356

LOGINPROPERTY( ) function, 1506

logins, 296-297

managing, 313

with SSMS, 313-317

with T-SQL, 317-318

users, 298

LOGIN_TYPE (WEBMETHOD) 1940

logistic regression, data mining algorithms,
CD:2085

logmarkhistory, 412

logs

checkpoints, 1024-1028

SQL Server Agent error log, 456-457

SSMS logs

execution log, CD:2240

server trace log, CD:2239-CD:2240

windows event log, CD:2240

transaction log files. See transaction logs

write-ahead logs, 717

long-running transactions, managing,
1037-1039

Lookup function, CD:2179

LookupSet function, CD:2179

looping statements, 498-499

nested loops joins, 1242-1243

loosely coupled, CD:1960

lost updates, transaction isolation levels, 1343

LSNs (log sequence numbers), 996

M
mail configuration objects, viewing, 445-446

mail message data, viewing, 446-447

mail profiles

creating in Database Mail, 429-432

defined, 429

maintenance

database. See database maintenance

FTS (Full-Text Search), CD:2024-CD:2025

indexes, 1169-1179

ALTER INDEX, 1175-1178

disabling, 1182

dm_db_index_physical_stats, 1171-1175

fill factor, 1179-1181

Maintenance Plan Wizard, 1077-1080

SSMS, 1183

system databases, 169-170

logical and physical operator icons (Query Analyzer)2398



Maintenance menu (SQL Server Installation
Center), 211

maintenance phase (OLAP design methodolo-
gies), CD:2040

Maintenance Plan Wizard

backing up databases, 1072, 1074-1075

checking database integrity, 1075-1076

maintaining indexes and statistics,
1077-1080

overview, 1070-1072

scheduling maintenance plans, 1080-1083

shrinking databases, 1076-1077

maintenance plans, 426

executing, 1088

managing manually, 1084-1088

scheduling with Maintenance Plan Wizard,
1080-1083

majority node sets, 660

managed database objects. See custom
managed database objects

managed stored procedures, CD:1829-CD:1835

managed triggers, developing,
CD:1856-CD:1861

management data warehouse. See MDW

Management Studio, 504

managing

alerts (SQL Server Agent), 469

properties, 469-472

responses, 472, 474

constraints

disabling, 829-830

dropping, 829

gathering constraint information,
827-829

Data Collector, 1443-1446

database roles, 321-322

databases

ALTER DATABASE, 736

expanding, 730-731
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file growth, 729-730

shrinking, 731-735

DDL triggers, 986-987

indexes, 803

with SSMS, 806-807

with T-SQL, 803-806

jobs (SQL Server Agent), 461

job history, 468-469

job notifications, 467-468

job properties, 461-462

job schedules, 465-467

job steps, 462-465

logins, 313

with SSMS, 313-317

with T-SQL, 317-318

maintenance plans manually, 1084-1088

MSFTESQL, CD:2013-CD:2014

operators (SQL Server Agent), 458-460

permissions, 322

with SSMS, 323-329

with T-SQL, 330-331

for user-defined functions, 941-942

plan guides, 1293-1294

projects in SSMS, 93-95

Query Optimizer, 1278-1280

forced parameterization, 1285-1287

join hints, 1282

plan guides, 1290-1298

processing hints, 1282, 1285

query governor, 1298-1299

table hints, 1280-1282

USE PLAN, 1287-1290

remote servers, CD:2244-CD:2246

users, 318

with SSMS, 318, 320

with T-SQL, 320-321

views, 852-853

managing 2399



manual checkpoints (logs), 1028

manual failover, 623

manual installs, 217

manual synchronization, 567

manually updating index statistics, 1164

Map control, CD:2174, CD:2203

map reports, CD:2222-CD:2226

mapping local logins to logins on linked
servers, CD:2263-CD:2267

maps, 1460

markups (XML documents), CD:1866

Martin, John, 650

masks

affinity I/O masks, CD:2286-CD:2287

affinity masks, CD:2287-CD:2288

Master Data Services, CD:2095

master database, 167, 421, 1536

master database files, 719

master merges, CD:2001

Master Server Wizard, 476

master servers, 476-477

materialized subqueries, 1248-1250

Matrix control (SSMS) 2202

MAX data, storing, 1112

max degree of parallelism configuration option,
CD:2302

max server memory configuration option,
CD:2302-CD:2303

max specifier, CD:1688-CD:1689

max text repl size configuration option,
CD:2304

MAX values (resource pools), 1496-1498

max worker threads configuration option,
CD:2305

MaxByteSize parameter

SqlUserDefinedAggregate, CD:1854

SqlUserDefinedType, CD:1845

MAXDOP, 799, 1284

MAXRECURSION, 1284, CD:1707-CD:1708

MAX_SOAP_HEADERS_SIZE (WEBMETHOD)
1942

MDAC (Microsoft Data Access Components),
285-286, CD:1929

.mdf extension, 712

MDW (management data warehouse), 1428

custom data collection values, querying,
1450

Data Collector, 1432-1433

MDX-based filtering, CD:2095-CD:2096

Measure-Command cmdlet, 490

measuring runtime, 1336-1337

media families, 387

media sets, 387

MEDIADESCRIPTION (BACKUP DATABASE), 392

MEDIANAME option

BACKUP DATABASE, 393

RESTORE DATABASE, 406

MEDIAPASSWORD option

BACKUP DATABASE, 393

RESTORE DATABASE, 406

member tables, 854-858

memory

monitoring, 1485-1487

tuning guidelines, 1534-1536

MERGE, 38, CD:1552-CD:1559, CD:1656

tuning guidelines, 1543

VALUES clause, CD:1571

merge agent, 570-571

Merge Join (Query Analyzer), 1312

merge joins, 1243-1244

merge replication, 16-17, 574-576

MERGE UNION, 1283

message storage (SQL Server Service Broker),
CD:1970-CD:1972

message types, choosing for SQL Server Service
Broker, CD:1965-CD:1969

manual checkpoints (logs)2400



messages, defining in SQL Server Service
Broker, CD:1965-CD:1969

metadata, CD:2337

Metadata locking level (SQL Server), 1365

metadata tables (CDC), CD:1616

methodology for tuning, 1522-1523

for existing implementations, 1528-1533

for new implementations, 1523-1528

Microsoft Cluster Services. See MSCS

Microsoft Data Access Components (MDAC)
1929

Microsoft Full-Text Engine for SQL Server
(MSFTESQL), 17

managing, CD:2013-CD:2014

Microsoft Message Queuing (MSMQ), CD:1960

Microsoft ODBC driver for SQL Server, 281

Microsoft OLE DB provider for ODBC, 280

Microsoft OLE DB provider for SQL Server, 280

Microsoft SQL Server High Availability, 526

Microsoft Sync Framework (MSF),
CD:1816-CD:1817

building OCA, CD:1818-CD:1823

sync services for ADO.NET,
CD:1817-CD:1818

Microsoft Tape Format (MTF), 386

Microsoft Virtual Server 2005, 541-542

Microsoft.SqlServer.Server objects, CD:1832-
CD:1833

midnight for the current day, calculating,
CD:1665

migration

Analysis Services, 253-254

Reporting Services, 255

in-place upgrades, 255-257

migrating to Reporting Services 2008,
257-258

side-by-side migration. See side-by-side
migration

web services, CD:1928

min memory per query configuration option,
CD:2306
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min server memory configuration option,
CD:2302-CD:2303

MIN values (resource pools), 1496-1498

mirror database server, 619, 622

mirrored backups, 401-402

mirroring. See database mirroring

missing index dynamic management objects,
1202-1204

Missing Index Hints, 1317-1318, 1320

dynamic management objects, 1320-1321

limitations of, 1321-1322

missing indexes, identifying, 1201

with Database Engine Tuning Advisor,
1201-1204

missing index dynamic management
objects, 1202-1204

mixed authentication mode, 294

mixed extent, 710

Mode data column (SQL Profiler), 1356

model database, 168, 1536

models, setting permissions, CD:2233

modify( ) new xml data type method, CD:1900,
CD:1913-CD:1918

modifying

classification functions, 1516

data through partitioned views, 858-859

hierarchies, CD:1587-CD:1590, CD:1592

logins (SSMS), 316

Resource Governor configuration,
1513-1516

stored procedures

with ALTER PROCEDURE, 891-892

with SSMS, 892-893

tables, 765-766

with database diagrams, 772-773

with Object Explorer and Table Designer,
769-772

with T-SQL, 766-768

user-defined functions, 939-940

modifying 2401



MOLAP (Multidimensional OLAP),
58-59, CD:2037

Monday of the current week, calculating,
CD:1665

money data type, 749

monitoring

application progress with SQL Server
Profiler, 162-164

auto-update statistics with SQL Server
Profiler, 162

data replication, 603

backup and recovery, 612-613

in heterogeneous environments,
611-612

peer-to-peer replication, 609-610

Performance Monitor, 610-611

SQL statements, 603-606

troubleshooting replication failures, 608

within SQL Server Management Studio,
606-607

database mirroring, 639-642

deadlocks, 1390-1392

disk performance (SSMS), 1490

disk systems, 1488-1490

lock activity, 1350

lock request modes, 1352-1353

Performance Monitor, 1357-1359

SQL Server Profiler, 1355-1357

sys.dm_tran_locks view,
1350, 1352-1354

memory, 1485-1487

network interfaces, 1478-1480

plan cache, 1258

sys.dm exec sql text, 1260

sys.dm_exec_cached_plans, 1258-1260

sys.dm_exec_plan_attributes,
1265-1266

sys.dm_exec_query_stats, 1261-1265

sys.dm_exec_sql_text, 1260

processors, 1480-1485

resource usage, 1509-1512

running traces, 153-154

SQL Server disk activity, 1490

SQL Server performance, 1427

store procedure recompilation,
CD:1767-CD:1773

monitoring and isolation stage 
(tuning methodology), 1530-1531

MOVE (RESTORE DATABASE), 406

moving

databases, 736

hierarchy nodes, CD:1589

packages (dtutil utility), CD:2141-CD:2144

MSCS (Microsoft Cluster Services)

building solutions with HA (high availability)
options, 530-531

extending with NLB, 662

installing, 668

SQL Server Clustering, 657-665

MSDASQL, 280

msdb database, 168

MSDN Online, 68

MSF (Microsoft Sync Framework),
CD:1816-CD:1817

building OCA, CD:1818-CD:1823

sync services for ADO.NET,
CD:1817-CD:1818

MSFTESQL (Microsoft Full-Text Engine 
for SQL Server), 17

managing, CD:2013-CD:2014

MSMQ (Microsoft Message Queuing) 1960

mssqlsystemresource.mdf file, 169

MTF (Microsoft Tape Format), 386

multi-instancing, 34

multidimensional expressions in OLAP database
creation, CD:2076-CD:2077

Multidimensional OLAP (MOLAP), 58-59,
CD:2037

MOLAP (Multidimensional OLAP)2402



MULTILINESTRING, CD:1606

MultiLookup function, CD:2179

multiple indexes, 1228

index intersection, 1229-1231

index joins, 1234, 1236

index union strategy, 1232-1234

wide indexes, compared, 1191-1192

multiple job steps, defining, 464

multiple publishers or multiple subscribers
replication model, 559-560

multiple simultaneous editions, running, 191

MULTIPOINT, CD:1606

MULTIPOLYGON, CD:1606

multiserver job management, 476-477

multiserver jobs, creating, 477

multiserver queries, 42, 101-102

multistatement table-valued functions, 924-926

multistatement transactions, triggers, 1017-
1019

multitier environments, cursors in, CD:1659

My Reports role, CD:2235

N
NAME option

BACKUP DATABASE, 393

WEBMETHOD, 1939

Name parameter

scalar UDFs, CD:1837

SqlMethod, CD:1849

SqlTrigger, CD:1856

SqlUserDefinedAggregate, CD:1854

SqlUserDefinedType, CD:1845

name resolution, 885-888

names

columns, 747

naming conventions, ensuring, 706
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object names

passing as parameters, 898-899

qualifying with schema names,
CD:1640-CD:1643

qualifying names, CD:1941

NAMESPACE, CD:1937

namespaces, CD:1788

navigational property, CD:1810

nchar data type, 749

.ndf extension, 712

nested loops

joins, 1242-1243

Query Analyzer, 1313

nested outer joins, CD:1679-CD:1680

nested stored procedures, CD:1753-CD:1755

recursion, CD:1755-CD:1758

tuning guidelines, 1544

nested transactions, 1001-1003, 1015-1017

nested triggers, 991-992, CD:2306

.NET classes, CD:1812

.NET Framework

ADO.NET, CD:1788-CD:1793,
CD:1804, CD:1810

custom managed database objects

developing, CD:1825-CD:1864

managed triggers, CD:1856-CD:1861

permissions, CD:1827-CD:1829

related system catalogs, CD:1863-
CD:1864

stored procedures, CD:1829-CD:1835

transactions, CD:1861-CD:1863

UDAs (user-defined aggregates),
CD:1853-CD:1856

UDFs (user-defined functions), CD:1835-
CD:1844

UDTs (user-defined types), CD:1844-
CD:1852

Visual Studio 2008, CD: 1829

.NET Framework 2403



Code Access Security (CAS) permission
sets, CD:1827

data provider for SQL Server,
280, 283-284

namespaces, CD:1788

NET SEND, 459

NET START, 118

NET STOP, 118

net-libraries, 280

network interfaces

installing, 668

monitoring, 1478-1480

Network Load Balancing (NLB), extending MSCS
with, 662

network packet size configuration option,
CD:2306-CD:2307

network protocols. See protocols

network shares, 386-387

network tuning, 1535

neural networks, CD:2085

New Alert dialog, 470

NEW BROKER, 406, CD:1961

new implementations, tuning methodology for,
1523-1528

assessment stage, 1524

coding and testing stage, 1526-1527

identification and design stage, 1525

implementation stage, 1527-1528

prototyping stage, 1525-1526

system testing and acceptance stage, 1527

New Job Step dialog, 462

new xml data type, CD:1890-CD:1891

built-in methods, CD:1899-CD:1918

exists() method,
CD:1900, CD:1908-CD:1909

modify() method,
CD:1900, CD:1913-CD:1918

nodes() method,
CD:1900, CD:1911-CD:1912

query() method, CD:1900-CD:1908

value() method, CD:1900, CD:1910

columns, CD:1892-CD:1894

FOR XML modes, CD:1884-CD:1887

schema collections, CD:1894-CD:1899

New-Object cmdlet, 490

NEXT USED, 783

NLB (Network Load Balancing), extending MSCS
with, 662

NO ACTION, 818

NO CHECKSUM option

BACKUP DATABASE, 392

RESTORE DATABASE, 405

NO COMPRESSION option (BACKUP DATABASE),
392

NO RECOVERY option (RESTORE), 630

NO TRUNCATE option (BACKUP LOG), 395

nodes, 1303

failure of, 679-681

in hierarchies, CD:1589

XML documents, CD:1866

nodes(), CD:1900, CD:1911-CD:1912

NOEXPAND, 1236

NOLOCK, 1394

NON-CLUSTERED argument (CREATE INDEX),
796

non-logged bulk-copy operations (SSIS),
CD:2163-CD:2166

non-Transact-SQL (non-T-SQL), 455

Nonclustered Index Delete icon (Query
Analyzer), 1309

Nonclustered Index Scan icon (Query Analyzer),
1310

Nonclustered Index Spool (Query Analyzer),
1312

nonclustered indexes,
793-795, 1112, 1136-1138

costs, 1223-1227

designing, 1186-1188

.NET Framework2404



leaf rows, 1138-1139

nonleaf rows, 1139-1140

rebuilding, 1179

tuning guidelines, 1540

nonexistent rows, searching, 1368-1369

nonleaf pages, 1112

nonleaf rows, 1139-1140

nonrepeatable reads, 1343

nonunique clustered indexes, 1135-1136

NORECOVERY option, 393-395, 406-408

normalization. See also denormalization

benefits of, 1407

conditions, 1405

first normal form, 1406

limitations of, 1407-1408

second normal form, 1406-1407

third normal form, 1407

tuning guidelines, 1537-1538

NOSKIP option (BACKUP DATABASE), 392

not-in-place updates, 1145-1146

NOT NULL, 755

notifications

job notifications, 467-468

managing operators, 460

NOTRUNCATE option (DBCC SHRINKDATABASE),
732

NOUNLOAD option

BACKUP DATABASE, 393

RESTORE DATABASE, 407

ntext data type, 749

NTILE function, CD:1717-CD:1714

NULL, 755, CD:1600-CD:1605

Number of Deadlocks/sec counter, 1359

numeric data type, 749

nvarchar data type, 749, 752
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O
object definition function, 891

Object Explorer, 68, 73-75

creating databases, 718-721

creating tables, 742-743

data types, 750

dropping tables, 773-774

modifying tables, 769-772

object-based functionality (PowerShell), 484

ObjectID data column (SQL Profiler), 1356

objectives of disaster recovery,
CD:2336-CD:2337

OBJECTPROPERTY function,
938, CD:2014-CD:2015

object_definition() function, 891

object_id() function, 891

obsolete configuration options,
CD:2283-CD:2284

OCA (Occasionally Connected Application),
CD:1816-CD:1823

ODBC (Open Database Connectivity),
281, CD:1929

OGC (Open Geospatial Consortium, Inc.),
CD:1606

OLAP (online analytical processing),
228, CD:2029

design methodologies

construction phase, CD:2039

design phase, CD:2039

implementation phase, CD:2040

maintenance phase, CD:2040

requirements phase, CD:2039

design methodologies, CD:2038

HOLAP, CD:2037

MOLAP, CD:2037

performance, CD:2093-CD:2094

preparing for database creation, CD:2038

requirements example (CompSales),

OLAP (online analytical processing) 2405



CD:2040-CD:2041, CD:2081-CD:2082

cube, CD:2042, CD:2082

data, CD:2084-CD:2091

KPIs, CD:2082

OLAP, CD:2044

security, CD:2095-CD:2096

SQL, CD:2042-CD:2043

ROLAP, CD:2037

SSAS and, CD:2030-CD:2032

versus OLTP, CD:2036-CD:2037

OLE DB, CD:2251

OLTP (online transaction processing),
53, 666, CD:2030

OLTP ERP, 53-56

OLTP shopping cart, 56-57

versus OLAP, CD:2036-CD:2037

On Change Log Only execution mode, 695

On Change Prevent execution mode, 694

ON clause (MERGE statement), CD:1552

ON DELETE CASCADE, 963, 1404

On Demand execution mode, 694

on failure workflows, CD:2106

ON FULLTEXT CATALOG parameter 
(CREATE FULLTEXT INDEX) 2008

On Schedule execution mode, 694

on success workflows, CD:2106

ON UPDATE CASCADE, 963

online analytical processing. See OLAP
(online analytical processing)

ONLINE argument (CREATE INDEX), 798

online indexing

HA (high availability), 538

operations, 807-808

online restores, 421, 538

online transaction processing. See OLTP 
(online transaction processing)

OnNullCall parameter (SqlMethod), CD:1849

Open Database Connectivity (ODBC),
281, CD:1929

Open Geospatial Consortium, Inc. (OGC),
CD:1606

OPENXML, CD:1887-CD:1890

operating modes for database mirroring,
622-623

operating systems

HA (high availability), 527

tuning guidelines, 1534-1535

__$operation column (CDC table), CD:1616

operations (SSIS), CD:2163-CD:2164

batches, CD:2164

hints, CD:2165-CD:2166

parallel, CD:2164-CD:2165

operators, 496

compound operators, 37, CD:1568-
CD:1569

creating with SQL Server Agent Mail, 442

defined, 449

inequality operators, SARG and, 1218

managing in SQL Server Agent, 458-460

optimal join order, determining, 1246-1247

optimistic locking

with rowversion data type, 1396-1399

with snapshot isolation, 1399-1401

optimizing performance. See performance

optimize for ad hoc workloads configuration
option, CD:2307-CD:2308

OPTIMIZE FOR UNKNOWN hints, 1285

OPTIMIZER FOR hints, 1285

@@options function, 1006

OR clauses, identifying for query analysis,
1214-1215

ORDER BY, CD:1654

query() method, CD:1905-CD:1906

tuning guidelines, 1542

ORDER GROUP, 1283

ORDER hint, CD:2166

order of joins, determining, 1246-1247

OLAP (online analytical processing)2406



OS-related tasks (PowerShell), 512-514

osql, 105

OUTER APPLY operator, CD:1723-CD:1724

outer joins, CD:1673-CD:1674

full outer joins, CD:1680-CD:1682

nested outer joins, CD:1679-CD:1680

WHERE clause versus, CD:1675-CD:1679

OUTPUT clause, 902-903, CD:1693-CD:1697

Insert over DML, CD:1559-CD:1561

MERGE statement, CD:1553

tuning guidelines, 1543

output parameters for stored procedures,
902-903, CD:1777-CD:1779

OverallPageNumber variable, CD:2179

OverallTotalPages variable, CD:2179

OWNER option (EXECUTE AS), 884

P
Package Execution Utility, CD:2135-CD:2136

dtexec utility, CD:2135-CD:2137

dtsrun utility, CD:2135

dtutil utility, CD:2141-CD:2145

packages, running, CD:2137-CD:2141

package loading phase (dtexec), CD:2137

Package Migration Wizard, 260

packages

running, CD:2137-CD:2141

SSEE (SQL Server Extended Events), 1457

SSIS, CD:2106, CD:2109

packet sizes, tuning guidelines for, 1535

PAD_INDEX option, 798, 1181

page compression

evaluating, 1123-1126

implementing, 1122-1123

page files, tuning guidelines, 1535
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page free space (PFS), 711, 1115

page headers, 1103-1104

page-level compression, 1119-1121

page-level locking, 1373-1374

Page locking level (SQL Server), 1365

page splits, 1141-1143

Page Verify, 724

PageName variable, CD:2179

pages (database)

BCM (bulk changed map) pages, 1116

data pages

data rows, 1104-1108

defined, 1103

page header, 1103-1104

row offset table, 1108-1109

DCM (differential changed map) pages,
1116

defined, 10

dirty pages, 717

GAM (global allocation map) pages,
1114-1115

IAM (index allocation map), 1115-1116

index pages, 1112-1113

extents, 1113-1114

space allocation structures, 1113

LOB data pages, 1110-1112

overview, 1101

PFS (page free space), 1115

row-overflow pages, 1109-1110

SGAM (shared global allocation map)
pages, 1114

space allocation, 1113-1114

table of page types, 1102

paging results, CD:1714-CD:1717

PAGLOCK optimizer hint, 1395

Parallel Data Warehouse (SQL Server 2008), 43

parallel loading, CD:2164-CD:2165

parallel loading 2407



parallel query processing, 1268-1271

configuration options, 1271-1272

identifying, 1272-1273

parallel queries on partitioned objects,
1273

parallelism, 1314, CD:2293

param construct, 494

Parameter Table Scan, 1313

PARAMETERIZATION FORCED, 1286-1287

parameterization of queries, 1256

PARAMETERIZATION SIMPLE, 1287

partial backups, 381, 398-400

PARTIAL option (RESTORE DATABASE), 406

partitions, 774

horizontal data partitioning, 1412-1413

partition functions, 776-778

partitioned objects, parallel queries on,
1273

partitioned tables, 774-775

adding partitions, 782-783

creating, 779-781

creating partition functions, 776-778

creating partition schemes, 778-779

dropping partitions, 784-785

switching partitions, 785-789

viewing information, 781

partitioned views, 844

base tables, 854-858

distributed partitioned views, 859-860

modifying data through, 858-859

by ROW NUMBER function,
CD:1710-CD:1711

schemes, 778-779

tuning guidelines, 1539, 1546

vertical data partitioning, 1413-1414

passing

arguments, 494

object names as parameters, 898-899

passive server/failover licensing, 33

passphrases, encrypting columns with, 344-346

PASSWORD option

BACKUP DATABASE, 392

RESTORE DATABASE, 406

PATH, CD:1881-CD:1884, CD:1922, CD:1935

patterns of disaster recovery

active multisite DR patterns, CD:2334

active/active DR site patterns,
CD:2333-CD:2334

active/passive DR site patterns,
CD:2332-CD:2333

choosing, CD:2334-CD:2335

PCI (Payment Card Industry) data security 
standard, 367

peer-to-peer replication, 561-562, 609-610

Perfmon, 1548

performance. See also performance-monitoring
tools

Change Tracking, CD:1634-CD:1635

configuration options

access check cache bucket count,
CD:2284

access check cache quota, CD:2285

ad hoc distributed queries, CD:2285

affinity I/O mask, CD:2286-CD:2287

affinity mask, CD:2287-CD:2288

Agent XP, CD:2289

awe enabled, CD:2289-CD:2291

backup compression default, CD:2291

blocked process threshold, CD:2291

c2 audit mode, CD:2291-CD:2292

clr enabled, CD:2292

common criteria compliance enabled,
CD:2292

cost threshold for parallelism, CD:2293

cross db ownership chaining, CD:2293

cursor threshold, CD:2294

default full-text language,
CD:2294-CD:2296

parallel query processing2408



default language, CD:2296-CD:2298

EKM provider enabled, CD:2298

filestream_access_level, CD:2299

fill factor, CD:2299-CD:2300

in-doubt xact resolution, CD:2300

index create memory, CD:2300

lightweight pooling, CD:2301

locks, CD:2301-CD:2302

max degree of parallelism, CD:2302

max server memory, CD:2302-CD:2303

max text repl size, CD:2304

max worker threads, CD:2305

min memory per query, CD:2306

min server memory, CD:2302-CD:2303

miscellaneous options, CD:2316

nested triggers, CD:2306

network packet size, CD:2306-CD:2307

optimize for ad hoc workloads,
CD:2307-CD:2308

parallelism, CD:2293

PH_timeout, CD:2308

priority boost, CD:2308-CD:2309

query governor cost limit,
CD:2309-CD:2310

query wait, CD:2310

recovery interval, CD:2310-CD:2311

remote admin connections, CD:2311

remote login timeout, CD:2311

remote proc trans, CD:2312

remote query timeout,
CD:2312-CD:2313

scan for startup procs, CD:2313

show advanced options, CD:2313

user connections, CD:2313-CD:2314

user options, CD:2315-CD:2316

XP-related configuration options,
CD:2316
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counters

SSRS (SQL Server Reporting Services)
2240

Windows Performance Monitor,
1474-1476

data replication, 613-614

designing for database performance,
1404-1405

filegroups and, 1415-1417

FTS (Full-Text Search), CD:2025-CD:2026

indexed views and, 863-866

monitoring SQL Server performance, 1427

new features, 38-39

OLAP database creation, CD:2079-CD:2081

performance monitoring approach, 1477

processors, monitoring in SSMS, 1483

Query Editor, 91-92

SANs (storage area networks), 1424-1425

SQL Server performance, 1428-1429,
1490-1492

stored procedures, CD:1764-CD:1765

automatic query plan recompilation,
CD:1767

query plan caching, CD:1765

shared query plans, CD:1766

SQL Server procedure cache, CD:1766

T-SQL

avoiding unnecessary function 
executions, CD:1656

cursors, CD:1656-CD:1659

DISTINCT, CD:1654

IF EXISTS, CD:1654

ORDER BY, CD:1654

temporary tables versus table variables,
CD:1654-CD:1656

UNION versus UNION ALL, CD:1654

UPDATE, CD:1659-CD:1663

tuning

architectural layers, 1520-1521

performance 2409



guidelines, 1534-1545

methodology, 1522-1533

primary handles for, 1521-1522

system interdependencies in,
1521-1522

tools for, 1547-1549

third-party tools, 1548-1549

Windows performance, 1478-1487,
1489-1490

performance-monitoring tools

Data Collector, 1429-1432

customized data, 1446-1450

installing and, 1433-1437

limitations and, 1450-1451

managing, 1443

managing in T, 1443-1446

MDW, 1432-1433

MDW reports, 1433

reports, 1439-1442

system data, 1437-1439

SQL Server Extended Events, 1455-1465

SQL Server Utility, 1451-1455

Windows Performance, 1466-1477

Windows Performance Monitor, 1465-1466

Data Collector Sets, 1467

lock activity monitoring, 1357-1359

memory monitoring, 1485-1486

replication monitoring, 610-611

permissions, 292, 311-312

access permissions, CD:1955-CD:1956

Execute Report Definitions, CD:2233

granting, 629-630

managed database objects,
CD:1827-CD:1829

managing with SSMS, 322-323

at database level, 326-328

at object level, 328-329

at server level, 323-325

managing with T-SQL, 330-331

roles, 302

securing reports, CD:2234-CD:2235

setting on models, CD:2233

system permissions, CD:2235

for user-defined functions, 941-942

Personal Identifiable Information (PII), 366-367

perspectives. See cube perspectives

PFS (page free space), 711, 1115

PH_timeout configuration option, CD:2308

phantom reads, 1343

physical reads, 1332

PhysicalDisk object, 713

PII (Personal Identifiable Information), 366-367

pipe character (|), 483

pipelines, 483

pipes, 270-271

PIVOT clause, CD:1718-CD:1721

plan cache, 1254, 1260

plan guides, 39

best practices, 1295-1296

creating, 1292-1293, 1297-1298

managing, 1293-1294

overview, 1290-1292

sys.plan_guides catalog view, 1294-1295

validating, 1294

verifying application of, 1296-1297

planning

disaster recovery, CD:2349-CD:2350

for backups and restoration, 378-379

for data replication, 572-573

maintenance plans, 426

plus sign (+), 493

point in time, restoring to, 419-420

POINT instance type, CD:1605

point-in-time reporting databases, providing
with database snapshots, 1054-1055

point of failure, restoring to, 417-419

performance2410



pointers, 1146

policies

categories, 693, 701

creating, 699-700

database maintenance policies, 1090

defined, 693

evaluating, 702-703

exporting, 703-704

exporting current state as, 700-701

importing, 696-697, 703-704

Policy-Based Management, 450

advantages of, 687-688

best practices, 706-707

categories, 693, 701

Central Management Servers

creating, 695-696

explained, 695

importing and evaluating policies to,
696-697

registering SQL Server instances in, 696

conditions

creating based on facets, 697-698

defined, 693

execution modes

On Change Log Only, 695

On Change Prevent, 694

On Demand, 694

On Schedule, 694

explained, 40

facets

creating conditions based on, 697-698

explained, 689, 692

table of, 690-692

goals of, 688-689

online resources, 689

policies

categories, 693, 701

creating, 699-700
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database maintenance policies, 1090

defined, 693

evaluating, 702-703

exporting, 703-704

exporting current state as, 700-701

importing, 696-697, 703-704

real-world examples

checking best practices compliance, 706

ensuring object naming conventions,
706

evaluating recovery models, 705

implementing Surface Area Configuration
checks, 705

performing server health checks, 705

sample templates, 704-705

targets, 693

POLYGON instance type, CD:1606

pools

creating

in SSMS, 1500-1502

in T-SQL, 1502

deleting, 1515-1516

explained, 1496

MIN/MAX values, 1496-1498

populating

cubes with data in OLAP database creation,
CD:2065-CD:2066

hierarchies, CD:1581-CD:1583

population, CD:2008

POPULATION TYPE parameter (CREATE 
FULLTEXT INDEX), CD:2008-CD:2010

ports, 270-271, CD:1935

pound sign (#), 491, 879

PowerPivot, 43-44

PowerShell

adding PowerShell support, 504

aliases, 484

arguments, passing, 494

PowerShell 2411



arrays, 495-496

cmdlets

Add-Content, 491

Convert-UrnToPath, 509

Decode-SqlName, 509

defined, 483

Encode-SqlName, 509

Export-Csv, 501

filtering cmdlets, 499-500

ForEach-Object, 499

Format-List, 500

Format-Table, 500

formatting cmdlets, 500-501

Get-Alias, 490

Get-ChildItem, 490

Get-Command, 488

Get-Content, 490, 514

Get-Help, 488-489

Get-Item, 520

Get-Member, 489-490

Get-Process, 513

Get-Service, 513

Group-Object, 490

Import-Csv, 501

Invoke-PolicyEvaluation, 508, 521

Invoke-SqlCmd, 508, 520-521

Measure-Command, 490

New-Object, 490

Read-Host, 490

Select-Object, 490

Select-String, 515

Set-Content, 491

Set-ExecutionPolicy, 487

Sort-Object, 490

Start-Service, 513

Start-Transcript, 491

Where-Object, 499

Write-Host, 490

conditional statements, 496-497

console, 485-486

CSV files, handling, 501-502

databases

backing up, 516-518

checking database usage, 519

creating database tables, 515-516

getting table properties, 520

joining columns, 521-522

date/time calculations, 502-503

escape characters, 492

execution policy, 487

functions, 497-498

general tasks, 509-510

help features

Get-Command cmdlet, 488

Get-Help cmdlet, 488-489

Get-Member cmdlet, 489-490

overview, 487

installing, 485

integrated support for, 42

interactivity, 486

looping statements, 498-499

new features, 481-482

object-based functionality, 484

online resources, 483

operators, 496

overview, 482-483

param construct, 494

pipeline, 483

profiles, 487

providers, 484

retrieving entries, 522

scripts

comments, 491

creating, 491

defined, 483

OS-related tasks, 512-514
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scheduling, 510-512

SQL Server–specific tasks, 514-515

security, 486

server settings, checking, 518

SMO (SQL Server Management Objects),
484

snap-ins, 484

SQL Server PowerShell

accessing, 505

cmdlets, 508-509

defined, 505

overview, 506-507

SQL providers, 507, 515

SQL Server Agent support, 509

strings, joining, 493

support for, 450

variables

$_ special variable, 493

explained, 491-492

joining, 493

versions, 483

-whatif/-confirm parameters, 503

WMI (Windows Management
Instrumentation), 484-485

Precise 8.5, 1548

predicates, 1306

SSEE (SQL Server Extended Events), 1459

transitivity, 1266-1267

primary data files, 712, 1095

primary filegroups, 713

primary handles for tuning, 1521-1522

PRIMARY KEY constraint, 764, 813-814

primary keys, 1539

principals, 292, 295, 619, 622

logins, 296-297

roles, 302

application roles, 309

fixed-database roles, 304-306
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fixed-server roles, 303-304

public roles, 306-307

user-defined roles, 307-309

user/schema separation, 301-302

users

dbo users, 299

explained, 298-299

guest users, 299-300

INFORMATION_SCHEMA users, 300

sys users, 300

PRINT, CD:1983

priorities

prioritizing conversations, CD:1984

tuning guidelines, 1535

priority boost configuration option,
CD:2308-CD:2309

private keys, 338

Proactive DBA SQL Capture, 1549

procedural data integrity, 813

procedure caches, CD:1766

procedures. See specific procedures

Proceedings of the, 31st International
Conference on Very Large Data Bases,
CD:1920

processadmin, 303

processes

deadlocks, 1382-1384

1204 trace flags, 1386-1388

1222 trace flags, 1388-1390

avoiding, 1384-1385

conversion deadlocks, 1383

cycle deadlocks, 1382

examining, 1385-1386

handling, 1385-1387

monitoring, 1390-1392

locking contention, 1377-1380

identifying, 1378-1380

minimizing, 1381-1382

priority, 1535

processes 2413



processing

processing hints, 1282, 1285

processing instructions (XML), CD:1866

reports, CD:2176

snapshot agents, 567-568

transactions, 997

processor affinity, 1481, CD:2286

processors, monitoring, 1480-1485

Product Key entry page 
(SQL Server Installation Center), 197-198

Profiler, 132-135, 1338-1340, 1547

analyzing slow stored procedures or
queries, 157-158

application progress, monitoring, 162-164

architecture, 122-123

auto-update statistics, monitoring, 162

deadlocks, 158-159, 1390-1392

explained, 15

indexes, selecting, 1149

lock activity, monitoring, 1355-1357

new features, 121

performance bottlenecks, identifying, 160-
162

queries, identifying ad hoc queries, 159-160

replaying trace data, 138-140

traces

analyzing trace output with Database
Engine Tuning Advisor, 138

creating, 123-125

data columns, 127-128, 130

defining server-side traces, 140-141,
148-152

events, 125-127

executing, 132

exporting, 132

filters, 130-132

importing, 135

importing into tables, 135-136

saving, 132

saving Profiler GUI output, 134-135

saving to files, 133

saving to tables, 134

stopping server-side traces, 155-156

trace events and categories, 141-147

traces, monitoring, 153-154

user configurable events, 163

profiles

creating in Database Mail, 429-432

PowerShell, 487

projects, managing in SSMS, 93-95

properties. See specific properties

PROPERTY secondary index (XML) 1923

protocols

ensuring appropriate network protocols are
configured on server, 264-267

support for, 191

prototyping stage (tuning methodology),
1525-1526, 1531-1532

providers, 280

defined, 484

SQL providers, 507, 515

provisioning, 268-270

proximity, CD:2022

proxy accounts, 455-456

public keys, 338

public roles, 306-307

publication server, 549-550

publications, 550

creating, 584-592

data replication, 550

Publisher role, CD:2234

publisher subscriber replication model, 558

publishing, 581-584

pull subscriptions, 563

processing2414



Q
QA (quality assurance)

HA (high availability), 528

testing database snapshots, 1064

QNames, CD:1941

qualifying names, CD:1941

quality assurance (QA)

HA (high availability), 528

testing database snapshots, 1064

queries

ad hoc queries, 159-160, CD:2285

analyzing, 157-158, 1213

identifying JOIN clauses, 1215-1216

identifying OR clauses, 1214-1215

identifying search arguments, 1214

OLAP database creation, CD:2079-
CD:2081

Query Analyzer. See Query Analyzer

SQL Server Profiler, 1338-1340

compiling. See query compilation

DISTINCT, 1268

distributed queries, CD:2252

execution plan, 1211

GROUP BY, 1267

multiserver queries, 42, 101-102

optimizing. See Query Optimizer

parallel query processing, 1268-1271

configuration options, 1271-1272

identifying, 1272-1273

parallel queries on partitioned objects,
1273

parameterization, 1256

partitioned tables, 775

predicate transitivity, 1266-1267

query governor, 1298-1299

query plan caching. See query plan caching

recursive queries, CD:1700-CD:1708
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statistics, 1330

datediff(), 1336-1337

STATISTICS IO, 1330-1333

STATISTICS PROFILE, 1337

STATISTICS TIME, 1333-1336

STATISTICS XML, 1337-1338

subquery processing, 1248

correlated subqueries, 1250-1251

IN, ANY, and EXISTS subqueries, 1248

materialized subqueries, 1248-1250

troubleshooting

index design, 1275

large complex queries, 1277-1278

search arguments, 1276-1277

statistics, 1274-1275

triggers, 1278

tuning guidelines, 1543

types, 87-88

UNION, 1268

Query Analyzer, 1302-1303

execution plan ToolTips, 1304-1307

graphical execution plans, saving and 
viewing, 1317

logical and physical operator icons

Assert, 1308-1309

Clustered Index Delete, 1309

Clustered Index Scan, 1309

Collapse, 1310

Compute Scalar, 1311

Concatenation, 1311

Constant Scan, 1311

Deleted Scan, 1311

Distribute Streams, 1314

Eager Spool, 1312

Gather Streams, 1314

Hash Match, 1311

Insert Scan, 1311

Query Analyzer 2415



Lazy Spool, 1312

Log Row Scan, 1312

Merge Join, 1312

Nested Loops, 1313

Nonclustered Index Delete, 1309

Nonclustered Index Scan, 1310

Nonclustered Index Spool, 1312

Parallelism, 1314

Parameter Table Scan, 1313

Remote Delete, 1313

Remote Insert, 1313

Remote Query, 1313

Remote Scan, 1313

Remote Update, 1313

RID Lookup, 1313

Row Count Spool, 1312

Sequence, 1313

Sort, 1313

Stream Aggregate, 1314

Table Delete, 1314

Table Insert, 1314

Table Scan, 1314

Table Spool, 1312

Table Update, 1314

Table-valued Function, 1314

Top, 1314

SSMS, 1302

stored procedures, analyzing, 1315-1316

Query Builder, CD:2112-CD:2114

query compilation

DML statements, 1212-1213

execution plan selection, 1251-1253

join selection

determining optimal join order,
1246-1247

join processing strategies, 1241-1246

subquery processing, 1248-1251

optimization steps, 1218

overview, 1213

query analysis, 1213

identifying JOIN clauses, 1215-1216

identifying OR clauses, 1214-1215

identifying search arguments, 1214

row estimation and index selection

estimating access path costs,
1221-1228

evaluating SARG and join selectivity,
1216-1221

multiple indexes, 1228-1236

optimizing with filtered indexes,
1239-1241

optimizing with indexed views,
1236-1239

Query Designer, 92-93

Query Editor

disconnected editing, 88

editing sqlmd scripts, 88-89

IntelliSense, 87

overview, 85-87

performance, 91-92

Query Designer, 92-93

query types, 87-88

regular expressions and wildcards, 89-91

QUERY_GOVERNOR_COST_LIMIT, 1298-1299,
CD:2309-CD:2310

Query Optimizer, 1301

execution plan selection, 1251-1253

indexes, evaluating, 1150-1153

join selection

determining optimal join order,
1246-1247

join processing strategies, 1241-1246

subquery processing, 1248-1251

managing, 1278-1280

forced parameterization, 1285-1287

join hints, 1282
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processing hints, 1282, 1285

query governor, 1298-1299

table hints, 1280-1282

USE PLAN, 1287-1290

multiple indexes, 1228

index intersection, 1229-1231

index joins, 1234-1236

index union strategy, 1232-1234

new features, 1210-1211

optimization steps, 1218

overview, 1209-1213

plan guides

best practices, 1295-1296

creating, 1292-1293, 1297-1298

managing, 1293-1294

overview, 1290-1292

sys.plan_guides catalog view,
1294-1295

validating, 1294

verifying application of, 1296-1297

query analysis, 1213

identifying JOIN clauses, 1215-1216

identifying OR clauses, 1214-1215

identifying search arguments, 1214

row estimation and index selection

estimating access path costs,
1221-1228

evaluating SARG and join selectivity,
1216-1221

multiple indexes, 1228-1236

optimizing with filtered indexes,
1239-1241

optimizing with indexed views,
1236-1239

table scans, 1132

query plan caching

monitoring plan cache

sys.dm_exec_cached_plans, 1258-1260
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sys.dm_exec_plan_attributes,
1265-1266

sys.dm_exec_query_stats, 1261-1265

sys.dm_exec_sql_text, 1260

query plan aging, 1256-1257

query plan reuse, 1254-1256

recompiling query plans, 1257-1258

stored procedures, CD:1765

query plans

automatic query plan recompilation,
CD:1767

caching

monitoring plan cache, 1258-1266

query plan aging, 1256-1257

query plan reuse, 1254-1256

recompiling query plans, 1257-1258

stored procedures, CD:1765

forcing recompilation, CD:1770-CD:1773

hash values, 39

query trees, 1212

query wait configuration option, CD:2310

query() method, CD:1900-CD:1908

for clause, CD:1902-CD:1903

order by clause, CD:1905-CD:1906

return clause, CD:1907-CD:1908

where clause, CD:1905

Questions option (SSMS), 68

queues

creating for message storage,
CD:1970-CD:1972

queue monitor, CD:1995

transmission queues, CD:1974

quorum drives, 660

quorums, 660

quorums 2417



R
R2 Datacenter Edition (SQL Server 2008), 29

R2 Parallel Data Warehouse Edition (SQL
Server 2008), 30

RAID (redundant array of inexpensive disks),
1417-1418

RAID Level 0, 1418-1419

RAID Level 1, 1419-1420

RAID Level 5, 1421-1422

RAID Level 10, 1420

tuning guidelines for, 1535

RANGE LEFT partitions, 778

RANGE RIGHT partitions, 777-778

range searching, 1366-1367

RANK function, CD:1711-CD:1712

ranking functions

de-duping data with, CD:1684-CD:1687

DENSE RANK, CD:1711-CD:1712

NTILE, CD:1712-CD:1714, CD:1717

RANK, CD:1711-CD:1712

ROW NUMBER

paging results, CD:1714-CD:1717

partitioning by, CD:1710-CD:1711

ROW NUMBER, CD:1708-CD:1710

RAW mode, CD:1867-CD:1871

RCE (Report Customization Extension) 2179

RDL (Report Definition Language), 257,
CD:2175

read-ahead reads, 1332

read committed isolation, 1344-1345

READ COMMITTED option (SET TRANSACTION
ISOLATION LEVEL statement), 1021

READ_COMMITTED_SNAPSHOT,
1022, 1345-1346

Read-Host cmdlet, 490

read uncommitted isolation, 1344

READ UNCOMMITTED option (SET TRANSAC-
TION ISOLATION LEVEL statement), 1021

READCOMMITTED transaction isolation level,
1394

READCOMMITTEDLOCK transaction isolation
level, 1395

READPAST transaction isolation level, 1395

READUNCOMMITTED transaction isolation level,
1394

Ready to Install page 
(SQL Server Installation Center), 210

real data type, 749

REBUILD, 804

Rebuild Index task, 1078

rebuilding nonclustered indexes, 1179

RECEIVE, CD:1980, CD:1984

receiving email with Database Mail, 441

reciprocal database device location, 1537

reciprocal database pairing, 1537

reciprocal principal/mirror reporting 
configuration, 1065-1066

reclaiming space, 1144

RECOMPILE hints, 1285

recompiling query plans, 1257-1258

RECONFIGURE option 
(ALTER RESOURCE GOVERNOR), 1499

records, CI, 1122

recovery. See also disaster recovery

full database recovery, 418

HA (high availability), 538

recovery models, 382-383

bulk-logged recovery, 384-385

evaluating, 705

full recovery, 383

simple recovery, 385

recovery point objective (RPO) 2336

recovery time objective (RTO) 2337

replication monitoring, 612-613

transactions, 1023-1024, 1028-1030

analysis phase, 1029

checkpoint process, 1024-1028
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redo (roll-forward) phase, 1029

undo (rollback) phase, 1029

recovery interval configuration option,
CD:2310-CD:2311

Recovery Model setting, 720

RECOVERY option (RESTORE DATABASE), 406

recovery point objective (RPO) 2336

Recovery property, 728

recovery time objective (RTO) 2337

Rectangle control, CD:2203

recursion, 993

stored procedures, CD:1755-CD:1758

queries, CD:1700

expanding hierarchies,
CD:1701-CD:1707

MAXRECURSION option,
CD:1707-CD:1708

triggers, 992-993

redo (roll-forward) phase (transaction recovery
process), 1029

redundant array of inexpensive disks. See RAID

redundant data, denormalization, 1409-1410

referential integrity, 812

cascading, 818-820

DML triggers, 961-963

registered servers (SSMS), 71-72

registering SQL Server instances in Central
Management Servers, 696

regression testing, 1527, 1532

regular expressions, 89-91

reinitialize subscriptions having data validation
failures, 571

RELATED CONVERSATION keyword, CD:1976

related system catalogs, CD:1863-CD:1864

relational data (XML)

FOR XML modes, CD:1866-CD:1887

OPENXML, CD:1887-CD:1890

relational databases, generating,
CD:2081-CD:2082
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relational index options, 798-799

Relational OLAP (ROLAP), CD:2037

relationships, zero-to-one, 1415

reliability of enterprise computing, 655

remote admin connections configuration option,
CD:2311

Remote Delete (Query Analyzer), 1313

Remote Insert (Query Analyzer), 1313

remote login timeout configuration option,
CD:2311

remote mode (Report Viewer) 2181

remote proc trans configuration option,
CD:2312

remote procedure calls (RPC), 1545, CD:2243

Remote Query (Query Analyzer), 1313

remote query timeout, CD:2312-CD:2313

Remote Scan (Query Analyzer), 1313

remote servers, CD:2243

configuring, CD:2246-CD:2251

managing, CD:2244-CD:2246

new features, CD:2244

remote service bindings, CD:1992

remote stored procedures, CD:1764

Remote Update (Query Analyzer), 1313

removing

counters, 1468

database mirroring, 643-645

mappings for linked servers, CD:2265

snapshots from cache reports, CD:2238

RenderFormat.Name variable, CD:2179

rendering reports, CD:2176

renumbering columns, CD:2162-CD:2163

REORGANIZE, 804

Reorganize Index task, 1078

repartition streams, 1272, 1314

repeatable read isolation, 1346

REPEATABLE READ option (SET TRANSACTION
ISOLATION LEVEL statement), 1021

REPEATABLE READ option (SET TRANSACTION ISOLATION LEVEL statement) 2419



REPEATABLEREAD transaction isolation level,
1395

REPLACE option (RESTORE DATABASE), 407

replaying trace data, 138-140

replication, 547-549, CD:2338-CD:2340

articles, 550-554

building solutions with HA (high availability)
options, 534-535

central publisher replication model,
555-556

central publisher with remote distributor
replication model, 557

central subscriber replication model, 559

combining with database mirroring, 614,
651-652

distribution server, 550

enhancements, 46-47

explained, 15

immediate updating, 17

log shipping, 614

merge replication, 16-17, 575-576

methods of data distribution, 573-574

monitoring

backup and recovery, 612-613

in heterogeneous environments,
611-612

peer-to-peer replication, 609-610

Performance Monitor, 610-611

SQL statements, 603-606

troubleshooting replication failures, 608

within SQL Server Management Studio,
606-607

multiple publishers or multiple subscribers
replication model, 559-560

new features, 546-547

peer-to-peer replication, 561-562, 609-610

performance, 613-614

planning for, 572-573

publication server, 549-550

publications, 550

publisher subscriber replication model, 558

replication agents. See replication agents

scripting replication, 600-602

setting up, 579-580

creating distributors and enabling 
publishing, 581-584

creating publications, 584-592

creating subscriptions, 594-600

horizontal and vertical filtering, 592-594

snapshot replication, 16, 574

subscription server, 550

subscriptions. See subscriptions

transactional replication, 16, 574-575

updating subscribers replication model,
560-561

user requirements, 577-579

replication agents, 565-566

agent history cleanup: distribution, 571

checkup, 572

distribution agent, 569-570

distribution cleanup: distribution, 571

expired subscription cleanup, 571

log reader agent, 569

merge agent, 570-571

reinitialize subscriptions having data 
validation failures, 571

replication agents checkup, 572

snapshot agent

processing, 567-568

synchronization, 566-567

Replication Monitor, 46

Report Builder

Choose a Chart Type window, CD:2219

Design a Query window, CD:2218-CD:2219

enabling, CD:2233-CD:2234

installing, CD:2213-CD:2214

map reports, CD:2222-CD:2226

REPEATABLEREAD transaction isolation level2420



overview, CD:2176, CD:2190-CD:2191

RB3 ribbon bar features, CD:2215-CD:2217

RB3 versions, CD:2213

report models, CD:2226

report models, CD:2227-CD:2231

report parts, CD:2220-CD:2222

security, CD:2233

Report Customization Extension (RCE), CD:2179

Report Definition Language (RDL), 257,
CD:2175

Report Designer

Chart control, CD:2175

data bar, CD:2174

enhancements, CD:2172-CD:2175

gauge panels, CD:2173

gauges, CD:2173

indicator, CD:2173

Map control, CD:2174

Sparklines, CD:2174

Tablix, CD:2173

Report Manager,
CD:2177, CD:2189, CD:2209-CD:2210

Report Server Service, CD:2178

Report Viewer, 234-235, CD:2181

ReportExecution2005.asmx, CD:2180

Reporting Services. See SSRS
(SQL Server Reporting Services)

reports

Backup and Restore Events report, 413

cached reports, CD:2237-CD:2238

Chart control, CD:2203

controls summary, CD:2202-CD:2204

data bars, CD:2203

Data Collector, 1439-1442

data planning and preparation, CD:2193

via database snapshots from mirror,
652-653

datasets, CD:2193-CD:2194

How can we make this index more useful? Email us at indexes@samspublishing.com

deploying, CD:2207-CD:2209

designing, CD:2172-CD:2175, CD:2202

Choose a Chart Type window, CD:2219

Design a Query window,
CD:2218-CD:2219

enabling Report Builder,
CD:2233-CD:2234

installing RB3, CD:2213-CD:2214

map reports, CD:2222-CD:2226

RB3 ribbon bar features,
CD:2215-CD:2217

RB3 versions, CD:2213

report models, CD:2226-CD:2231

report parts, CD:2220-CD:2222

security, CD:2233

developing, CD:2192, CD:2196-CD:2199

Execute Report Definitions, CD:2233

execution options, CD:2237

cached reports, CD:2237-CD:2238

CRPs (cache refresh plans) 2239

execution snapshots, CD:2238

history snapshots, CD:2238

live reports and sessions, CD:2237

user-specific data limitations, CD:2239

expressions, CD:2200-CD:2202

gauges, CD:2203

Image control, CD:2203

indicators, CD:2203-CD:2207

interactivity, CD:2211-CD:2213

Line control, CD:2203-CD:2203

Map control, CD:2203

map reports, CD:2222-CD:2226

Matrix control, CD:2202

overview, CD:2191-CD:2192

processing and rendering, CD:2176

RCE (Report Customization Extension) 2179

Rectangle control, CD:2203

report data source, CD:2175

reports 2421



report displays, 1467

report models, CD:2226-CD:2231

report parts, CD:2175

securing

built-in roles and permissions,
CD:2234-CD:2235

system roles and system permissions,
CD:2235

securing, CD:2234

Server Activity History report, 1441

shared data sources, CD:2193

shared datasets, CD:2194-CD:2195

Sparklines, CD:2203-CD:2207

Subreport control, CD:2204

subscriptions, CD:2235-CD:2236

data-driven subscriptions,
CD:2236-CD:2237

delivery architecture, CD:2237

Table control, CD:2202

tables and hierarchies in,
CD:2210-CD:2211

Tablix, CD:2199-CD:2202

Text Box control, CD:2204

ReportServer database, CD:2180

ReportServerTempDB database, CD:2180

ReportService2005.asmx, CD:2180

ReportService2006.asmx, CD:2180

ReportService2010.asmx, CD:2180

request_exec_context_id column, 1351

request_lifetime column, 1351

request_mode column, 1351

request_owner_guid column, 1352

request_owner_id column, 1352

request_owner_lockspace_id column, 1352

request_owner_type column, 1352

request_reference_count column, 1351

request_request_id column, 1352

request_session_id column, 1351

request_status column, 1351

request_type column, 1351

requirements phase 
(OLAP design methodologies), CD:2039

resource_associated_entity_id column, 1351

resource_database_id column, 1351

resource_description column, 1351

resource database, 168

Resource Governor

classification functions

creating, 1506-1509

defined, 1495-1496

modifying, 1516

enabling, 1499-1500

explained, 41

modifying configuration of, 1513-1516

monitoring resource usage, 1509-1512

overview, 1493-1495

resource pools

creating, 1500-1502

deleting, 1515-1516

explained, 1496

MIN/MAX values, 1496-1498

workload groups

creating, 1503-1505

deleting, 1514-1515

explained, 1496

viewing, 1505-1506

resource_lock_partition column, 1351

resource pools

creating, 1500-1502

deleting, 1515-1516

explained, 1496

MIN/MAX values, 1496-1498

resource_subtype column, 1351

resource_type column, 1351

resource usage, monitoring, 1509-1512
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RESTART option

BACKUP DATABASE, 393

RESTORE DATABASE, 407

restoorefilegroup, 412

RESTORE, 404, 630

RESTORE DATABASE, 404-407

Restore dialog, 66

RESTORE FILELISTONLY, 411

RESTORE HEADERONLY, 411

RESTORE VERIFYONLY, 411-412

restorefile, 412

restorehistory, 412

restores

Backup and Restore Events report, 413

developing restore plans, 378-379

overview, 403

restore information, retrieving

RESTORE FILELISTONLY, 411

RESTORE HEADERONLY, 411

RESTORE VERIFYONLY, 411-412

restoring database backups to new 
locations, 736

scenarios, 414

online restorations, 421

restoring snapshots, 416

restoring system databases, 421-423

restoring to a different database,
414-415

restoring to point in time, 419-420

restoring to point of failure, 417-419

restoring transaction logs, 416, 419

with SSMS, 409-410

system tables, 412-413

with T-SQL

database restores, 404-407

transaction log restores, 407-408

Restrict Access, 724
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RESTRICT IP, CD:1936

RESTRICTED_USER option 
(RESTORE DATABASE), 407

restrictions

INSTEAD OF triggers, 975

on defaults, 835

RETAINDAYS option (BACKUP DATABASE), 392

retrieving

database option information, 726-729

entries, 522

Retry Attempts, 464

Retry Interval, 464

Retry options, 464

return clause (query() method), CD:1907-
CD:1908

returning procedure status, 904-905

RETURNS NULL ON NULL INPUT option 
(CREATE FUNCTION), 928

reusing query plans, 1254-1256

reverting to database snapshots,
1048, 1052-1053, 1062-1064

REVOKE, 311, 330

REWIND option

BACKUP DATABASE, 393

RESTORE DATABASE, 407

rewriting stored procedures as functions,
942-943

RIAs (Rich Internet Applications), CD:1787

RID Lookup, 1313

Riedberger, Jason, 650

right semi joins, 1250

risk management, 360-361

ROBUST PLAN hints, 1284

ROLAP (Relational OLAP), CD:2037

roles, 302

application roles, 309

assignments, CD:2234

for database mirroring, 622

roles 2423



database roles

managing with SSMS, 321-322

managing with T-SQL, 322

fixed-database roles, 304-306

fixed-server roles, 303-304

OLAP, CD:2095-CD:2096

public roles, 306-307

switching, 623

user-defined roles, 307-309

ROLLBACK, 999, CD:1984

ROLLBACK TRAN, 999, 1016-1017

rollback transaction statement, CD:1736

ROLLUP operator, CD:1561-CD:1562

root-level certificate, 278

round-earth data, CD:1605

routers, 1535

row constructors, 38, CD:1569-CD:1572

Row Count Spool, 1312

Row ID (RID) locking level, 1365

row-level compression, 1117-1119

row-level locking, 1373-1374

ROW NUMBER function, CD:1708-CD:1710

paging results, CD:1714-CD:1717

partitioning by, CD:1710-CD:1711

row offset table, 1108-1109

ROW OVERFLOW DATA, 753

row-overflow pages, 1109-1110

@@ROWCOUNT, CD:1683-CD:1684

ROWGUIDCOL, 757

ROWLOCK optimizer hint, 1395

rows

in database pages

overview, 1104-1105

sparse columns, 1107-1108

sql_variant data type, 1107

structure of, 1105-1107

deleting

from heap, 1144

from index, 1144

reclaiming space, 1144

with LINQ to SQL, CD:1801

indexes, 1134-1135

leaf rows, 1138-1139

nonleaf rows, 1139-1140

row constructors, 38, CD:1569-CD:1572

row estimation

estimating access path costs,
1221-1228

evaluating SARG and join selectivity,
1216-1221

multiple indexes, 1228-1236

updating

forward pointers, 1146

index statistics, 1159-1160

in-place updates, 1145

not-in-place updates, 1145-1146

with LINQ to SQL, CD:1802

ROWS_PER_BATCH hint, CD:2165-CD:2166

rowversion data type, 749, 1396-1399

ROW_OVERFLOW_DATA, 1109

RPC (remote procedure calls), 1545, CD:2243

RPO (recovery point objective) 2336

RS.exe, CD:2180

RSCM, SSRS configuration

databases, CD:2187-CD:2188

email and execution accounts, CD:2189

encryption, CD:2189-CD:2190

overview, CD:2186

Report Manager, CD:2189

scale-out architecture configuration,
CD:2190

Web Service, CD:2186-CD:2187

Windows Service, CD:2186

RSConfig.exe, CD:2180
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RSKeyMgmt.exe, CD:2180, CD:2190

RTO (recovery time objective) 2337

running traces, monitoring, 153-154

runtime, measuring with datediff(), 1336-1337

runtime component (Data Collector), 1431

S
SAC (Surface Area Configuration) tool, 105, 705

safeguarding databases prior to making mass
changes, 1053

SAFETY option, 622

SANs (storage area networks), 661, 711

cache, 1424

disk drive contention, 1424

explained, 1422-1423

performance, 1424-1425

tuning guidelines for, 1535

Sarbanes-Oxley Act (SOX), 367

SARG

computed columns, 1220-1221

evaluating, 1216-1221

inequality operators, 1218

LIKE clauses, 1219-1220

search argument problems, 1276

SAVE TRAN, 1000

savepoints, 1000-1001, 1019-1020

saving

graphical execution plans, 1317

traces (SQL Server Profiler), 132

to files, 133

Profiler GUI output, 134-135

to tables, 134

scalability, 655

scalar functions, 921-925, CD:1835-CD:1839

scalar types, 1460
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scale-out architecture configuration (SSRS)
2190

scaling out, 662

scan for startup procs configuration option,
CD:2313

scans

scan count, 1331

table scans, 1227-1228

SCC (System Configuration Checker), 186

scheduling

maintenance plans, 1080-1083

scripts, 510-512

schema collections, CD:1894-CD:1899

schema locks, 1363

schema names, qualifying object names with,
CD:1640-CD:1643

SCHEMA option (WEBMETHOD),
CD:1939-CD:1941

SCHEMABINDING, 809-810, 848, 927-928

scripts

alerts, 474-475

comments, 491

creating, 491

defined, 483

jobs, 474-475

replication, 600-602

scheduling, 510-512

sqlmd scripts, 88-89

variables, 108-109

searches

arguments

identifying for query analysis, 1214

troubleshooting, 1276-1277

tuning guidelines, 1543

full-text. See Full-Text Search

second normal form, 1406-1407

secondary data files, 712, 1095

secondary GAM (SGAM), 711

secondary GAM (SGAM) 2425



securables, 292, 310

Secure Sockets Layer. See SSL (Secure Sockets
Layer)

security

across the life cycle, 361-362

auditing

with SQL Server Audit, 368-372

with T-SQL, 372-374

authentication, 294-295

compliance, 366-367

data security, 336-337

database snapshots, 1067

EKM (Extensible Key Management), 40

encryption. See encryption

enforcement layers and components,
362-364

execution context, 331

explicit context switching, 332

implicit context switching, 333

exposure endpoints, 360

identity access management, 364, 366

logins. See logins

new features, 39-40, 291-292

OLAP, CD:2095-CD:2096

overview, 292-294, 359-360

permissions. See permissions

PII (Personal Identifiable Information),
366-367

PowerShell, 486

Report Builder, CD:2233

reports

built-in roles and permissions,
CD:2234-CD:2235

system roles and system permissions,
CD:2235

risk management, 360-361

roles, 302, CD:2234

application roles, 309

database roles, 321-322

fixed-database roles, 304-306

fixed-server roles, 303-304

public roles, 306-307

user-defined roles, 307-309

securables, 310

SQL injection, 374-376

SQL Server Agent, 458

SQL Server Service Broker,
CD:1985-CD:1992

TDE (transparent data encryption), 39

users

dbo users, 299

explained, 298-299

guest users, 299-300

INFORMATION_SCHEMA users, 300

logins, 298

sys users, 300

user/schema separation, 301-302

securityadmin, 303

SELECT statement, 300

select @@SERVERNAME, CD:2343

select @@SERVICENAME, CD:2343

select @@VERSION, CD:2343

SELECT COUNT(*), CD:1654

Select-Object cmdlet, 490

Select-String cmdlet, 515

self-configuring options, CD:2276

SELF option (EXECUTE AS), 884

self-signed certificates, CD:1985

semi joins, 1250

SEND, CD:1979

SEND ON CONVERSATION, CD:1980

sending email with Database Mail, 435-441

__$seqval column (CDC table), CD:1615

Sequence (Query Analyzer), 1313

sequence clustering, CD:2085

sequence trees, 1212

securables2426



SERIALIZABLE option (SET TRANSACTION 
ISOLATION LEVEL statement), 1022

serializable read isolation, 1346-1347

SERIALIZABLE transaction isolation level, 1395

serialization locking, 1365-1369

Server Activity History report, 1441

Server Audit object, 369

Server Audit Specification object, 369

Server Configuration page (SQL Server
Installation Center), 203-205

server endpoint layer, 267-270

SERVER ROLE, 297

server trace log (SSRS), CD:2239-CD:2240

server-side traces

creating and starting, 151

defining, 140-141, 148-152

stopping, 155-156

serveradmin, 303

servers

aliases, 277

clusters, 658

health checks, 705

linked. See linked servers

master servers, 476-477

multiserver jobs, 477

registered servers (SSMS), 71-72

remote. See remote servers

server instance isolation, 528-530

settings, checking, 518

sizing, 1534

standby servers, 424-425

target servers, 476-477

Service Broker, 434-435

basics of, CD:1960-CD:1963

constructs

creating queues for, CD:1970-CD:1972

defining messages and, CD:1965-
CD:1969
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defining services to, CD:1973

planning conversations,
CD:1974-CD:1976

prioritizing, CD:1984

setting up contracts, CD:1970

constructs, CD:1965

designing example systems,
CD:1964-CD:1965

distributed messaging, CD:1960

enhancements, 47-48

explained, 22-23

routing and security, CD:1985-CD:1992

system catalogs, CD:1994-CD:1995

service master keys, 340

Service Packs, installing, 218-222

service program, CD:1964

services. See specific services

session snapshots, CD:2237-CD:2238

SESSION_TIMEOUT option (WEBMETHOD),
CD:1941

SESSIONS option (WEBMETHOD), CD:1941

set-based processing language, SQL as,
CD:1656

SET CHANGE_TRACKING parameter 
(ALTER FULLTEXT INDEX), CD:2011

Set-Content cmdlet, 491

SET DEFAULT, 819

Set-ExecutionPolicy cmdlet, 487

SET LOCK_TIMEOUT, 1380

set nocount on, CD:1765

SET NULL, 819

SET PARTNER, 632

SET REMOTE PROC TRANSACTIONS, CD:1764

SET ROWCOUNT, CD:1692

SET SHOWPLAN

SHOWPLAN_ALL, 1326-1327

SHOWPLAN_TEXT, 1324-1326

SHOWPLAN_XML, 1327-1328

SHOWPLAN XML ON, 92

SET SHOWPLAN 2427



SET TRANSACTION ISOLATION LEVEL,
1021-1022, 1393

SET TRANSACTION ISOLATION LEVEL READ
COMMITTED, 1344

SET TRANSACTION ISOLATION SERIALIZABLE,
1365

SET USER, 332

SET WITNESS, 632

set-oriented operations, 1542

setting. See configuring

Setup Role page (SQL Server Installation
Center), 200

Setup Support Files installation screen (SQL
Server Installation Center), 197

Setup Support Rules for Setup Support Files
detail (SQL Server Installation Center), 196

Setup Support Rules for SQL Server installation
detail (SQL Server Installation Center),
197-198

setupadmin, 303

SGAM (secondary GAM), 711

SGAM (shared global allocation map) pages,
1114

SGML (Standard Generalized Markup
Language), CD:1866

shapefiles, CD:2174

shared data sources, CD:2193

shared datasets, CD:2175, CD:2194-CD:2195

shared disk arrays, 660

shared global allocation map (SGAM) pages,
1114

shared locks, 1360

shared nothing disk arrays, 660

shared query plans, CD:1766

SharePoint, integration with SSRS (SQL Server
Reporting Services), CD:2177

shopping cart example (OLTP), 56-57

short data cluster array, 1119

show advanced options configuration option,
CD:2313

SHOWPLAN_ALL, 1326-1327

SHOWPLAN_TEXT, 1324-1326

SHOWPLAN_XML, 1327-1328

Shrink Database dialog, 734

shrinking

databases, 731

DBCC SHRINKDATABASE, 731-732

DBCC SHRINKFILE, 732-733

Maintenance Plan Wizard, 1076-1077

shrinking log files, 734

with SSMS, 734-735

log files, 734

side-by-side migration (installing SQL Server
2008), 236-237

avoiding an unintentional in-place upgrade
during setup, 237

migrating Analysis Services, 253-254

migrating databases

Copy Database Wizard, 238-241

database compatibility levels, 242

explained, 238

migrating Reporting Services

in-place upgrades, 255-257

migrating to Reporting Services 2008,
257-258

simple expressions, CD:2178

Simple Mail Transfer Protocol. See SMTP
(Simple Mail Transfer Protocol)

Simple Object Access Protocol. See SOAP
(Simple Object Access Protocol)

simple recovery model, 385

site autonomy, 573

SITE, CD:1937

slipstream installations, 49, 222-224

slipstreaming upgrades, 251-252

smalldatetime data type, 749, CD:1572

smallint data type, 749

smallmoney data type, 749

SMO (SQL Server Management Objects), 484
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SMTP (Simple Mail Transfer Protocol), 427

creating accounts in Database Mail, 430

failover priority, 431

SNAC

client data access technologies, 281

ADO, 283

ODBC, 282-283

OLE DB, 282

installing for clients, 272-274

redistributing with custom client 
applications, 274

snap-ins, 484

SNAPSHOT option (SET TRANSACTION ISOLA-
TION LEVEL statement), 1022

snapshots, CD:2341-CD:2342

backups, 425

databases, 1048

execution snapshots, CD:2238

history snapshots, CD:2238

isolation, 1347-1349

HA (high availability), 539-540

optimistic locking with, 1399-1401

replication, 16, 574

reporting via database snapshots from 
mirror, 652-653

restoring, 416

snapshot agent

processing, 567-568

synchronization, 566-567

SOAP (Simple Object Access Protocol),
CD:1928-CD:1931

software requirements for SQL Server, 188-191

software scaling, 662

Solution Explorer, 95

Sort (Query Analyzer), 1313

SORT_IN_TEMPDB argument (CREATE INDEX),
798

Sort-Object cmdlet, 490
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sorting results with GROUPING function,
CD:1669-CD:1671

source code control

integrating with SSMS, 95-97

stored procedures, CD:1741-CD:1742

source databases, 1048

number of database snapshots per, 1067

reverting from database snapshots,
1063-1064

source tables for CDC, CD:1626

SOX (Sarbanes-Oxley Act), 367

sp addextendedproc, CD:1782

sp addlinkedserver, CD:2253-CD:2260

sp addlinkedsrvlogin, CD:2263-CD:2265

sp catalogs, CD:2267

sp cdc enable Table stored procedure,
CD:1617-CD:1618

sp columns ex, CD:2267

sp configure, 182, 910, CD:2277-CD:2278

SP Counts, 124

sp createstats, 182

sp dboption, 725-726

sp delete jobsteplog, 464

sp dropserver, CD:2261

sp executesql, 880, CD:1776-CD:1779

sp foreignkeys, CD:2267

sp help, 182, 910

sp helpdb, 910

sp helpfile, 176

sp helptext, 936

sp help constraint, 827

sp helparticle, 603

sp helpconstraint, 774

sp helpdb, 182, 729

SP HELPDINDEX, 807

sp helpdistributor, 603

sp helpextendedproc, CD:1783

sp helpfile, 183

sp helpfile 2429



sp helplinkedsrvlogin, CD:2266-CD:2267

sp helppublication, 603

sp helpsubscriberinfo, 603

sp helpsubscription, 603

sp helptext, 889

sp indexes, CD:2267

sp linkedservers, CD:2260-CD:2261, CD:2267

sp lock, 183

sp monitor, 1479

sp primarykeys, CD:2267

sp processmail, 441

sp procoption, 153

sp recompile, CD:1773

sp refreshview, 845

sp send dbmail, 435-438

sp serveroption, CD:2261-CD:2263

sp setapprole, 309

sp settriggerorder, 956

sp spaceused, 183, 759

sp tables ex, CD:2267

sp trace create, 141

sp trace setevent, 141

sp trace setfilter, 141, 151

sp trace setstatus, 141, 155

sp who, 183, 910

sp who2, 910

space allocation, database pages

extents, 1113-1114

GAM pages, 1114

Sparklines, CD:2174, CD:2203-CD:2207

sparse columns, 36, 759-761, 1107-1108,
CD:1600-CD:1605

sparse file size management, 1067

spatial data types,
37, 751-752, CD:1605-CD:1614

spid data column (SQL Profiler), 1356

SPLIT RANGE, 782

SQL Browser

instances, 270-271

overview, 270

pipes, 270-271

ports, 270-271

SQL Capture, 1549

SQL Clustering, 531-534

SQL injection, 374-376, CD:1643-CD:1652

SQL_LOGIN, 296

SQL Mail, 427, 454

SQL Native Client ODBC driver, 281

SQL Native Client OLE DB provider, 280

SQL Profiler

data columns, 1356

lock events, 1355

templates, 124

SQL Server 6.5, upgrading from, 252

SQL Server 7, upgrading from, 252

SQL Server 2008 Developer Edition, 27, 32

SQL Server 2008 Enterprise Edition, 24-26

SQL Server 2008 Express Edition, 28-29, 32

SQL Server 2008 R2 Datacenter Edition,
29, 42-43

SQL Server 2008 R2 Parallel Data Warehouse,
43

SQL Server 2008 R2 Parallel Data Warehouse
Edition, 30

SQL Server 2008 Standard Edition, 23-26

SQL Server 2008 Web Edition, 27-28, 32

SQL Server 2008 Workgroup Edition, 27

SQL Server Agent, 509

alerts

defined, 449

properties, 469-472

responses, 472-474

capabilities, 449
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configuring

email notification, 454

properties, 450-452

proxy accounts, 455-456

startup account, 452-453

error logs, 456-457

explained, 14-15

jobs. See jobs

operators, 449, 458-460

proxy accounts, 455-456

security, 458

SQL Server Agent Mail, 441

alert mail notifications, 443

creating alerts, 443-444

testing, 444

job mail notifications

creating jobs, 443

creating operators, 442

enabling, 442

testing, 443

SQL Server Analysis Services. See SSAS (SQL
Server Analysis Services)

SQL Server Audit, 40, 368-372

SQL Server BIDS, CD:2042-CD:2043

SQL Server Clustering

active/active configuration, 657

active/passive configuration, 657

installing, 665-666

configuring SQL Server database disks,
666-667

Connection Test Program, 681-684

failure of nodes, 679-681

MSCS, 668

network interfaces, 668

SQL Server, 668-679

MSCS, 657-665

new features, 656

problems with, 684-685
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SQL Server Compact 3.5 Edition, 29, 32

SQL Server Configuration Manager, 14, 452

SQL Server Extended Events. See SSEE
(SQL Server Extended Events)

SQL Server Installation Center

Account Provisioning page, 205-206

Advanced menu, 211

Complete page, 210-211

Data Directories page, 206-207

Database Engine Configuration page,
205-208

Disk Space Requirements page, 203

Feature Selection page, 200-201

Installation Configuration page, 201-203

Installation Configuration Rules page, 209

Installation Rules page, 201-202

launching, 192-193

License Terms page, 197-199

Maintenance menu, 211

Product Key entry page, 197-198

Ready to Install page, 210

Server Configuration page, 203-205

Setup Role page, 200

Setup Support Files installation screen, 197

Setup Support Rules for Setup Support
Files detail, 196

Setup Support Rules for SQL Server 
installation detail, 197-198

SQL Server Installation menu, 194-195

System Configuration Checker HTML report,
194-195

System Configuration Checker window, 194

Tools menu, 211

SQL Server Installation menu (SQL Server
Installation Center), 194-195

SQL Server instance architecture,
CD:2274-CD:2275

SQL Server Integration Services. See SSIS
(SQL Server Integration Services)
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SQL Server Lock Manager, 1349-1350

SQL Server Management Studio

linked server configuration,
CD:2269-CD:2271

replication monitoring, 606-607

SQL Server Management Studio. See SSMS
(SQL Server Management Studio)

SQL Server Performance objects, 1474-1476

SQL Server PowerShell. See also PowerShell

accessing, 505

cmdlets, 508-509

defined, 505

overview, 506-507

SQL providers, 507, 515

SQL Server Agent support, 509

SQL Server Profiler. See Profiler

SQL Server Reporting Services. See SSRS
(SQL Server Reporting Services)

SQL Server sample implementations, 51-53

DSS (decision support systems) application
examples, 57

hybrid SQL Server reporting 
configuration, 59-61

multidimensional OLAP cube, 58-59

OLTP (online transaction process) 
application examples

OLTP ERP, 53-56

OLTP shopping cart, 56-57

SQL Server Service Broker. See Service Broker

SQL Server Utility, 43, 79-85, 1451-1455

SQL Shot, 1548

SQL statements. See specific statements

sql_variant data type, 749, 1107

SQLAgentOperatorRole, 458

SQLAgentReaderRole, 458

SQLAgentUserRole, 458

SQLCLR

context connections, 284-285

enhancements, 46

SQLCMD, 504

executing, 106-108

scripting variables with, 108-109

syntax, 105-106

SqlConnection.BeginTransaction, 1345

SqlContext object, CD:1832

SqlContext.Pipe object, CD:1832

SqlDataRecord object, CD:1833

sqldiag, 116-117, CD:2347-CD:2349

sqlmd scripts, editing, 88-89

SqlMetaData object, CD:1833

SqlMethod, CD:1849-CD:1850

SQLOLEDB, 280

sqlps, 105, 481

sqlservr, 118

SQLSetConnectAttr(), 1345

SQLSortOrder property, 728

SqlTrigger attribute, CD:1856

SqlTriggerContext attribute, CD:1856

SqlUserDefinedAggregate attribute, CD:1853

SqlUserDefinedType, CD:1845

SSADO (Sync Services for ADO.NET), CD:1817

SSAS (SQL Server Analysis Services)

cube perspectives. See cube perspectives

enhancements, 48

migrating, 253-254

new features, CD:2029

OLAP. See OLAP (online analytical 
processing)

wizards, CD:2032

explained, 19-20

SSB. See Service Broker

ssbdiagnose.exe, 47, CD:1993-CD:1994

SSCM

configuring clients, 275-277

testing connectivity, 288

SSEE (SQL Server Extended Events), 1455-1457

SQL Server Lock Manager2432



actions, 1459

events, 1458

extended events and, 1460-1462

extended events sessions, 1462-1465

packages, 1457

predicates, 1459

targets, 1459

types and maps, 1460

SSIS (SQL Server Integration Services), 572,
CD:2100-CD:2105, CD:2113

architecture, CD:2105-CD:2110

Attunity CDC Suite, CD:2147

bcp utility, CD:2147-CD:2150

exporting/importing data, CD:2151-
CD:2153

file data types, CD:2153

format files, CD:2153-CD:2163

views, CD:2163

bulk-copy operations, CD:2163-CD:2164

batches, CD:2164

hints, CD:2165-CD:2166

parallel loading, CD:2164-CD:2165

configurations, CD:2108

containers, CD:2106

control flow, CD:2106

data flow, CD:2107

data flow task, CD:2107

data mining, CD:2093

data transformation requirement,
CD:2113-CD:2116

Designer,
CD:2110-CD:2112, CD:2126-CD:2135

enhancements, 47

event handlers, CD:2107

explained, 18-19

logging, CD:2109

new features, CD:2100
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Package Execution utility

dtexec utility, CD:2135-CD:2137

dtsrun utility, CD:2135

dtutil utility, CD:2141-CD:2145

running packages, CD:2137-CD:2141

Package Execution utility, CD:2135-CD:2136

Package Upgrade Wizard, 258

packages, 1432, CD:2106-CD:2109

SSIS Wizard, CD:2115-CD:2126

tasks, CD:2106

tools, CD:2110-CD:2111

command-prompt utilities, CD:2112

Expression Builder, CD:2112-CD:2115

Import and Export Wizard,
CD:2110-CD:2111

integration services, CD:2113

Query Builder, CD:2112-CD:2114

SSIS Designer, CD:2110-CD:2112,
CD:2126-CD:2135

transformations, CD:2107

upgrading SSIS packages, 258-259

variables, CD:2109

Visual Studio Integration Services
Connection Project, CD:2145

workflows, CD:2106

XML configuration file, CD:2108

SSL (Secure Sockets Layer) 1934

SSL PORT, CD:1935

SSMS (SQL Server Management Studio),
12, 800, 1301

Activity Monitor, 75-77, 1483

backups, creating, 388-390

BIDS

developing reports with, CD:2196-
CD:2199

overview, CD:2190

client statistics, 1322-1323

configuration options, CD:2283

SSMS (SQL Server Management Studio) 2433



constraints, creating, 823-826

controls summary, CD:2202-CD:2204

creating user-defined functions, 930-933

data bars, CD:2203

data compression, managing, 1126-1127

Database Diagram Editor, 743-744

databases

creating, 718-721

database roles, 321-322

restores, 409-410

shrinking, 734-735

disk performance, monitoring, 1490

enhanced features, 45

explained, 12-14

expressions, CD:2200-CD:2202

gauges, CD:2203

Image control, CD:2203

indexes

creating, 800-803

managing, 806-807, 1183

indicators, CD:2203-CD:2207

integrated help, 68-70

integrating with source control, 95-97

Line control, CD:2203

Log File Viewer, 77-79

logins

deleting, 317

managing, 313-317

modifying, 316

Map control, CD:2203

memory, monitoring, 1486

Missing Index Hints, 1320

multiserver queries, 101-102

new features, 41-42, 63-64

Object Explorer, 73-75

creating tables, 742-743

data types, 750

dropping tables, 773-774

modifying tables with Table Designer,
769-772

permissions, managing

at database level, 326-328

at object level, 328-329

at server level, 323-325

plan guides, creating and managing,
1297-1298

project management, 93-95

Query Analyzer, 1302-1307

Query Editor

disconnected editing, 88

editing sqlmd scripts, 88-89

IntelliSense, 87

overview, 85-87

performance, 91-92

Query Designer, 92-93

query types, 87-88

regular expressions and wildcards,
89-91

Rectangle control, CD:2203

registered servers, 71-72

reports. See reports

resource pools

creating, 1500-1502

deleting, 1515

security

built-in roles and permissions,
CD:2234-CD:2235

role assignments, CD:2234

security roles, CD:2234

system roles and permissions, CD:2235

Shrink File dialog, 1036

Sparklines, CD:2203-CD:2207

spatial data support in, CD:1611-CD:1614

SQL Server Utility, 79-85

SSMS (SQL Server Management Studio)2434



stored procedures. See stored procedures

Subreport control, CD:2204

subscriptions, CD:2235-CD:2236

data-driven subscriptions, CD:2236-
CD:2237

delivery architecture, CD:2237

T-SQL debugging, 100-101

Tablix, CD:2199-CD:2202

TDE (transparent data encryption) in,
352-353

Template Explorer, 97-99, 874

templates, 97-100

Text Box control, CD:2204

transaction logs, 394

user-defined functions

modifying, 939-940

viewing, 939-940

users, managing, 318-320

views, 853

window management, 65-67

workload groups

creating, 1503-1505

deleting, 1514-1515

SSRS (SQL Server Reporting Services)

architecture, CD:2179-CD:2181

configuring

databases, CD:2187-CD:2188

email and execution accounts, CD:2189

encryption, CD:2189CD:2190

overview, CD:2186

Report Manager, CD:2189

scale-out architecture configuration,
CD:2190

Web Service, CD:2186-CD:2187

Windows Service, CD:2186

discontinued features, CD:2170-CD:2172

encryption, CD:2189-CD:2190

explained, 20-22
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expressions

enhancements to, CD:2179

simple expressions, CD:2178

installing

file locations, CD:2184-CD:2185

installation sequence,
CD:2182-CD:2184

new features, 44-45

overview, CD:2169

performance and monitoring tools

execution log, CD:2240

performance counters, CD:2240

server trace log, CD:2239-CD:2240

windows event log, CD:2240

performance and monitoring tools, CD:2239

RCE (Report Customization Extension),
CD:2179

RDL (Report Definition Language), CD:2175

Report Builder, CD:2176, CD:2226

report data source, CD:2175

report design enhancements,
CD:2172-CD:2175

Report Designer

Chart control, CD:2175

data bar, CD:2174

gauge panels, CD:2173

gauges, CD:2173

indicator, CD:2173

Map control, CD:2174

Sparklines, CD:2174

Tablix, CD:2173

Report Manager, CD:2177, CD:2189

report parts, CD:2175

report processing and rendering, CD:2176

Report Server Service, CD:2178

shared datasets, CD:2175

SharePoint integration, CD:2177

upgrading

SSRS (SQL Server Reporting Services) 2435



in-place upgrades, 255-257

migrating to Reporting Services 2008,
257-258

Standard Edition (SQL Server 2008), 23-26

Standard Generalized Markup Language
(SGML), CD:1866

standard views, 844

STANDBY, 395, 406-408

standby servers, 424-425

star schema data warehouse for global 
computer sales, 57-58

START parameter (ALTER FULLTEXT INDEX),
CD:2012-CD:2013

Start-Service cmdlet, 513

Start-Transcript cmdlet, 491

__$start_lsn column (CDC table), CD:1615

startup accounts for SQL Server Agent,
452-453

startup procedures, 911-915

stateless application design, 1545

statements. See specific statements

statistics

columns, generating, 1161-1169

filtered statistics, 1198-1199

indexes, 1153-1155

generating, 1161-1169

histograms, 1155-1158

maintaining with Maintenance Plan Wizard,
1077-1080

problems with query optimization, 1274-
1275

query statistics

datediff(), 1336-1337

STATISTIC IO, 1332-1333

STATISTICS IO, 1330-1332

STATISTICS PROFILE, 1337

STATISTICS TIME, 1333-1336

STATISTICS XML, 1337-1338

tuning guidelines, 1540

STATISTICS IO, 1330-1331

analyzing output, 1332-1333

LOB reads, 1332

logical reads, 1331

physical reads, 1332

read-ahead reads, 1332

scan count, 1331

STATISTICS_NO_RECOMPUTE argument 
(CREATE INDEX), 798

STATISTICS PROFILE, 1299, 1337

STATISTICS TIME, 1299, 1333-1336

STATISTICS XML, 1337-1338

STATS option

BACKUP DATABASE, 393

RESTORE DATABASE, 407

status of procedures, returning, 904-905

Status property, 728

SteelEye LifeKeeper, CD:2350

stop lists, CD:2024

STOP ON ERROR option

BACKUP DATABASE, 392

RESTORE DATABASE, 405

STOP parameter (ALTER FULLTEXT INDEX),
CD:2012-CD:2013

STOPAT option (RESTORE DATABASE), 407

STOPATMARK option (RESTORE DATABASE),
407

STOPBEFOREMARK option 
(RESTORE DATABASE), 407

stopping server-side traces, 155-156

storage, 710-711

for data columns, CD:1597-CD:1599

Database Engine, 10

FILESTREAM storage, 207-208, 759,
CD:1592-CD:1593

database setup, CD:1596

enabling, CD:1593-CD:1596

format files, CD:2155-CD:2156

new features, 36-37

SSRS (SQL Server Reporting Services)2436



stored procedures. See also specific procedures

advantages of, 870-871

analyzing

with Query Analyzer, 1315-1316

with SQL Server Profiler, 157-158

calling from transactions,
CD:1735-CD:1738

CLR stored procedures, CD:1779

adding to databases, CD:1780-CD:1781

versus T-SQL stored procedures,
CD:1781

creating

custom stored procedure templates,
875-879

example, 872

in SSMS, 872-874

syntax, 871

for web services, CD:1931

cursors, CD:1743-CD:1753

debugging, 905-908

deferred name resolution, 885-888

defined, 869

dynamic SQL, CD:1774-CD:1779

errors, CD:1738-CD:1741

executing

execution context and EXECUTE AS,
883-885

via linked servers, CD:2268

in SSMS, 881-882

syntax, 880-881

extended stored procedures

adding to SQL Server, CD:1782-CD:1783

obtaining information on, CD:1783

provided with SQL Server, CD:1783-
CD:1784

xp cmdshell, CD:1784-CD:1786

for managing logins, 317

identifying objects references in, 887-888
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input parameters

explained, 893-894

passing object names as, 898-899

setting default values for, 895-898

table-valued parameters, 901-902

wildcards in, 899-900

managed database objects,
CD:1829-CD:1835

modifying

with ALTER PROCEDURE, 891-892

with SSMS, 892-893

monitoring recompilation,
CD:1767-CD:1773

nested stored procedures,
CD:1753-CD:1758

new features, 869-870

output parameters, 902-903

performance, CD:1764-CD:1765

automatic query plan recompilation,
CD:1767

query plan caching, CD:1765

shared query plans, CD:1766

SQL Server procedure cache, CD:1766

remote stored procedures, CD:1764

returning procedure status, 904-905

rewriting as functions, 942-943

running web methods bound to stored,
CD:1942-CD:1947

system stored procedures, 181-183

categories of, 909-910

explained, 908-909

table of, 910

T-SQL

calling from transactions,
CD:1735-CD:1738

coding guidelines, CD:1733-CD:1735

errors, CD:1738-CD:1741

source code control, CD:1741-CD:1742

table-valued parameters, CD:1576-CD:1580

stored procedures 2437



temporary stored procedures, 879-880

temporary tables, CD:1759-CD:1760

performance tips, CD:1760-CD:1762

table data type, CD:1762-CD:1763

transactions, 1009-1014

tuning guidelines, 1543-1544

viewing, 889-891

Stream Aggregate (Query Analyzer), 1314

streams, 1272

strings

joining, 493

summary statistics, 1169

structures. See data structures

stub, CD:1929

subquery processing

correlated subqueries, 1250-1251

IN, ANY, and EXISTS subqueries, 1248

materialized subqueries, 1248-1250

Subreport control, CD:2204

subscriptions, 562-563

anonymous subscriptions, 563

creating for data replication, 594-600

distribution database, 564-565

reports

data-driven subscriptions,
CD:2236-CD:2237

delivery architecture, CD:2237

reports, CD:2235-CD:2236

subscription servers, 550

subtrees in hierarchies, reparenting, CD:1590

summary data, denormalization, 1411

Surface Area Configuration (SAC) tool, 105, 705

Surface Area Configuration checks, 705

SUSER_NAME() function, 1507

suspect pages, 412

SWITCH, 789

switches, 1535

switching table partitions, 785-789

SWITCHOFFSET(), 38, CD:1573

Symantec, CD:2350

symmetric key encryption, 338

Sync Services for ADO.NET (SSADO), CD:1817

synchronization, CD:1630. See also Change
Tracking

manual synchronization, 567

snapshot agents, 566-567

synchronous operations, 622

sys users, 300

sys.conversation groups, CD:1994

sys.databases catalog view, 729

sys.dm broker activated tasks, CD:1995

sys.dm broker connections, CD:1995

sys.dm broker forwarded messages, CD:1995

sys.dm broker queue monitors, CD:1995

sys.dm broker transmission status, CD:1995

sys.dm_db_index_physical_stats, 1174

sys.dm_exec_cached_plans, 1258-1260, 1511

sys.dm_exec_cached_plan_dependent _objects,
1258

sys.dm_exec_plan_attributes, 1258, 1265-1266

sys.dm_exec_query_memory_grants, 1511

sys.dm_exec_query_plan, 1328-1329

sys.dm_exec_query_resource_semaphores,
1511

sys.dm_exec_query_stats, 1258, 1261-1265

sys.dm_exec_requests, 1511

sys.dm_exec_session, 1511

sys.dm_exec_sql_text, 1258-1260

sys.dm_os_memory_brokers, 45, 1511

sys.dm_os_memory_nodes, 45

sys.dm_os_nodes, 46

sys.dm_os_process_memory, 46

sys.dm_os_sys_memory, 46

sys.dm_resource_governor_configuration, 1510

sys.dm_resource_governor_resource_pools,
1510
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sys.dm_resource_governor_workload_groups,
1509

sys.dm_tran_locks, 1350-1354

sys.endpoint webmethods, CD:1954

sys.endpoints, CD:1954

sys.filegroups system catalog view, 1099

sys.indexes, 1280-1282

sys.master files, 712

sys.plan_guides catalog view, 1294-1295

sys.service contract message usages, CD:1995

sys.service contracts, CD:1995

sys.service message types, CD:1995

sys.service queues, CD:1994

sys.services, CD:1994

sysadmin, 303

SYSDATETIME(), 38, CD:1573

SYSDATETIMEOFFSET(), 38, CD:1573

sysfiles table, 1093-1094

sysjobstepslogs table, 464

sysmail configuration, 445-446

sysmail configure sp, 433

sysmail delete account sp, 432

sysmail delete log sp, 433, 447

sysmail delete principalprofile sp, 432

sysmail delete profile sp, 432

sysmail delete profileaccount sp, 432

sysmail faileditems, 447

sysmail help queue sp, 447

sysmail help status sp, 435, 447

sysmail principalprofile, 445

sysmail profile, 445

sysmail profileaccount, 446

sysmail server, 445

sysmail servertype, 445

sysmail start sp, 435

sysmail stop sp, 435
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sysmail unsentitems, 447

sysmail update account sp, 432

sysmail update principalprofile sp, 432

sysmail update profile sp, 432

sysmail update profileaccount sp, 432

sysmessages, 470-471

sysopentapes, 412

system administrators

new system administration features, 165

responsibilities of, 166

system catalogs, CD:1994-CD:1995

System Configuration Checker HTML report,
194-195

System Configuration Checker window, 194

System Configuration Checker. See SCC
(System Configuration Checker)

system databases, 709

associated database files, 167

backups, 403

distribution database, 168

explained, 166-167

maintaining, 169-170

master database, 167

model database, 168

msdb database, 168

resource database, 168

restoring, 421-423

tempdb database, 169

system interdependencies, 1521-1522

system stored procedures, 181-183, 910

catalog views and, CD:1954-CD:1955

categories of, 909-910

explained, 908-909

table of, 910

system tables, 170-171, 412-413

system test and acceptance stage (tuning
methodology), 1527, 1533

system test and acceptance stage (tuning methodology) 2439



system views

catalog views, 175-177

compatibility views, 172-175

DMVs (dynamic management views),
179-181

explained, 171-172

information schema views, 177-178

monitoring disk system items, 1491

monitoring memory items, 1487

monitoring processor items, 1483

System.Data namespace (.NET Framework),
CD:1788

System.Data.SqlClient namespace (.NET
Framework), CD:1788

System.Xml namespace (.NET Framework),
CD:1788

SystemDataAccess parameter, CD:1836,
CD:1849

SYSUTCDATETIME() function, 38, CD:1573

T
T-SQL

auditing with, 372-374

backups, 390-393

CDC (Change Data Capture),
CD:1614-CD:1626

Change Tracking versus, CD:1627

DDL changes to source, CD:1626

enabling for databases, CD:1617

enabling for tables, CD:1617-CD:1619

querying CDC tables, CD:1619-CD:1626

tables for, CD:1615-CD:1617

Change Tracking, CD:1627-CD:1635

identifying changed columns,
CD:1633-CD:1634

identifying tracked changes,
CD:1630-CD:1633

implementing, CD:1628-CD:1630

performance overhead of,
CD:1634-CD:1635

coding recommendations

avoiding SQL injection attacks,
CD:1643-CD:1652

commenting, CD:1652-CD:1653

explicit column lists, CD:1638-CD:1640

qualifying object names with,
CD:1640-CD:1643

compound operators, CD:1568-CD:1569

constraints, 822-823

CONTEXT INFO setting, CD:1671-CD:1673

Data Collector, managing, 1443-1446

databases

creating, 721-722

managing database roles, 322

options, 725

restores, 404-407

date and time data types,
CD:1572-CD:1576

date calculations, CD:1663-CD:1666

de-duping data with ranking functions,
CD:1684-CD:1687

debugging, 41, 100-101, 905-908

error handling, CD:1724-CD:1727

execution engine, 242

FILESTREAM storage, CD:1592-CD:1593

for data columns, CD:1597-CD:1599

database setup, CD:1596

enabling, CD:1593-CD:1596

full-text indexes, creating

ALTER FULLTEXT INDEX,
CD:2010-CD:2013

CREATE FULLTEXT CATALOG,
CD:2003-CD:2005

CREATE FULLTEXT INDEX,
CD:2005-CD:2010

managing MSFTESQL, CD:2013-CD:2014

system views2440



generating statements, CD:1682-CD:1683

GROUPING function, CD:1669-CD:1671

Hierarchyid data type, CD:1580-CD:1592

creating hierarchies, CD:1580-CD:1581

modifying hierarchies, CD:1587-CD:1592

populating hierarchies, CD:1581-
CD:1583

querying hierarchies, CD:1583-CD:1587

indexes

creating, 795-800

managing, 803-806

Insert over DML, CD:1559-CD:1561

logins, managing, 317-318

mail objects, deleting, 432-433

modifying tables

adding and dropping columns, 767-768

changing column properties, 766-767

new features, 37-38

outer joins, CD:1673-CD:1674

full outer joins, CD:1680-CD:1682

nested outer joins, CD:1679-CD:1680

WHERE clause versus, CD:1675-
CD:1679

performance

avoiding unnecessary function 
executions, CD:1656

counters, 1477

cursors, CD:1656-CD:1659

DISTINCT, CD:1654

IF EXISTS, CD:1654

ORDER BY, CD:1654

temporary tables versus table variables,
CD:1654-CD:1656

UNION versus UNION ALL, CD:1654

UPDATE, CD:1659-CD:1663

permissions, managing, 330-331

resource pools

creating, 1502

deleting, 1516
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row constructors, CD:1569-CD:1572

running ad hoc T-SQL batches from web 
services, CD:1947-CD:1951

sparse columns, CD:1600-CD:1605

spatial data types, CD:1605-CD:1614

statements. See specific statements

stored procedures. See stored procedures

T-SQL functions versus CLR functions,
946-947

table-valued parameters, CD:1576-CD:1580

tables, creating, 744-747

transaction logs

creating, 394-395

restores, 407-408

tuning guidelines, 1541-1545

updating Database Mail, 432-433

user-defined functions

creating, 925-930

modifying, 939

viewing, 936-939

users, managing, 320-321

views

altering, 852

creating, 845-849

dropping views, 853

workload groups

creating, 1505

deleting, 1514-1515

viewing, 1505-1506

xml data type, CD:1687-CD:1688

Table control (SSMS) 2202

Table Delete (Query Analyzer), 1314

Table Designer, 769-772

table expressions. See CTE
(common table expressions)

table hints, 1285

locking, 1393-1395

lock granularity hints, 1395

table hints 2441



lock type hints, 1395-1396

transaction isolation–level hints,
1393-1395

Query Optimizer, 1280-1282

Table Insert (Query Analyzer), 1314

Table locking level (SQL Server), 1365

Table Scan (Query Analyzer), 1314

table scans, 1132, 1227-1228

Table Spool (Query Analyzer), 1312

Table Update (Query Analyzer), 1314

table-valued functions, 1314

inline table-valued functions, 923-924

multistatement table-valued functions,
924-925

table-valued parameters, 38, 901-902,
CD:1576-CD:1580

TableDefinition parameter (TVFs), CD:1839

tablediff, 112-115

tables

base tables, 854-858

CDC tables, CD:1615-CD:1626

clustered tables, 1130-1131

columns. See columns

comparing with tablediff, 112-115

constraints, 763-765

creating, 515-516

with Database Diagram Editor, 743-744

with Object Explorer, 742-743

with sparse columns, CD:1601

with T-SQL, 744-747

CTE (common table expressions),
CD:1698-CD:1708

dropping, 773-774

enabling CDC for, CD:1617-CD:1619

explained, 1127-1129

fragmentation, 1169

getting table properties, 520

heap tables, 1129-1130

importing trace files into, 135-136

indexes. See indexes

inserting trace data into trace tables,
136-137

location, defining, 761-763

modifying, 765-766

with database diagrams, 772-773

with Object Explorer and Table Designer,
769-772

with T-SQL, 766-768

new features, 741-742

partitions. See partitions

in reports, CD:2210-CD:2211

row offset table, 1108-1109

saving trace output to, 134

synchronizing, CD:1552-CD:1559

sysfiles, 1093-1094

sysjobstepslogs, 464

system tables, 170-171, 412-413

temporary tables. See temporary tables

tuning guidelines, 1537-1539

user-defined table types, CD:1577

variables

temporary tables and common table,
CD:1654-CD:1656

tuning guidelines, 1542

TABLESAMPLE clause, CD:1727-CD:1730

Tablix, CD:2173, CD:2199-CD:2202

TABLOCK optimizer hint, 1395, CD:2166

TABLOCKX optimizer hint, 1395

Tabular Data Stream (TDS), 267, CD:1929

tape devices, 386

TARGET, CD:1970

Target parameter (SqlTrigger), CD:1856

Target Server Wizard, 477

target servers, 476-477

TARGET SIZE, 733

targets, 693, 1459
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tasks (SSIS), CD:2106

TDE (transparent data encryption), 39

backing up TDE certificates and keys,
353-355

compared to column-level encryption,
356-357

explained, 350-351

implementing, 351-352

limitations, 355-356

managing in SSMS, 352-353

TDS (Tabular Data Stream), 267, CD:1929

tempdb database,
169, 1536, CD:1760-CD:1762

Template Explorer, 97-99, 874, 953

templates

custom function templates, 933-936

custom stored procedure templates,
875-879

data region templates, CD:2173, CD:2199

Policy-Based Management sample 
templates, 704-705

SQL Profiler templates, 124

SSMS templates, 97-100

temporary stored procedures, 879-880

temporary tables

creating, 789-790

stored procedures

performance tips, CD:1760-CD:1762

table data types, CD:1762-CD:1763

stored procedures, CD:1759-CD:1760

table-valued parameters versus, CD:1580

table variables and common table,
CD:1654-CD:1656

tuning guidelines, 1542

terminators, CD:2158-CD:2162

testing

alerts, 444

connectivity, 288-289

Database Mail setup, 433-434
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failover from principal to mirror, 645-646

job-completion notification, 443

testing and coding stage (tuning),
1526-1527, 1532

Text Box control, CD:2204

text data type, 749

TextData data column (SQL Profiler), 1356

third normal form, 1407

third-party disaster recovery alternatives,
CD:2350-CD:2351

three-permission sets, CD:1827-CD:1829

time

PowerShell date/time calculations, 502-503

time data types, 37, 749, 751,
CD:1572-CD:1575-CD:1576

time series, CD:2085

time slices, 659

timeout intervals, 1380-1381

timestamp data type, 749

tinyint data type, 750

TODATETIMEOFFSET(), 38, CD:1573

tokens, 606

tools. See specific tools

Tools menu (SQL Server Installation Center),
211

ToolTips, 1304-1307

Top (Query Analyzer), 1314

TOP clause, CD:1689-CD:1693

topological sorting, CD:1581

Trace Name, 125

traces

1204 trace flags, 1386-1388

1222 trace flags, 1388-1390

analyzing output with Database Engine
Tuning Advisor, 138

creating with SQL Server Profiler, 123-125

data columns, 127-130

events, 125-127

traces 2443



executing, 132

exporting, 132

filters, 130-132

importing, 135-136

inserting trace data into trace tables,
136-137

monitoring running traces, 153-154

replaying trace data, 138-140

saving, 132

Profiler GUI output, 134-135

to files, 133

to tables, 134

server-side traces

defining, 140-141, 148-152

stopping, 155-156

trace events and categories, 141-147

tracked changes, identifying, CD:1630-CD:1633

traffic, tuning guidelines, 1535

@@trancount function, 1001, 1003, CD:1735

Transact-SQL. See T-SQL

transaction isolation–level hints, 1393-1395

transaction logs, 393, 710, 716-717

backups, 382, 418

creating with SSMS, 394

creating with T-SQL, 394-395

data rows, 1104

full database backups, 396-397

restoring, 416, 419

restoring with T-SQL, 407-408

Transaction.Current object, CD:1861

transactional replication, 16, 573-575

transactions

ACID properties, 996

batches, 1007-1009

bound connections, 1039-1040

calling stored procedures from,
CD:1735-CD:1738

coding, 1022-1023

defined, 52, 995

distributed transactions

linked servers, CD:2252-CD:2253

managing, 1040

explicit transactions, 997

implicit transactions, 997

isolation levels, 1342-1344

dirty reads, 1343

lost updates, 1343

nonrepeatable reads, 1343

phantom reads, 1343

read committed isolation, 1344-1345

read committed snapshot isolation,
1345-1346

read uncommitted isolation, 1344

repeatable read isolation, 1346

serializable read isolation, 1346-1347

snapshot isolation, 1347-1349

locks, 1021-1022

long-running transactions, 1037-1039

managed database objects, developing,
CD:1861-CD:1863

nested transactions, CD:1736

processing, 997, 1253

AutoCommit, 997-998

explicit user-defined transactions,
998-1003, 1006

implicit transactions, 1003-1006

stored procedures, 1009-1014

transaction logging, 1023-1037

transaction management

AutoCommit, 997-998

batches, 1007-1009

bound connections, 1039-1040

coding, 1022-1023

distributed transactions, 1040

explicit user-defined transactions,
998-1006

traces2444



implicit transactions, 1003-1006

locks, 1021-1022

long-running transactions, 1037-1039

new features, 995

overview, 996-997

recovery process, 1023-1030

stored procedures, 1009-1014

transaction logging, 1023-1037

transaction processing, 997

triggers, 1014-1015

multistatement transactions, 1017-1019

savepoints, 1019-1020

transaction nesting, 1015-1017

tuning guidelines, 1544-1545

TransactionScope object, CD:1862

transformations (SSIS), CD:2107

transmission queues, CD:1974

transparent data encryption. See TDE
(transparent data encryption)

tree relationships, expanding with recursive 
procedures, CD:1756

TriggerAction parameter (SqlTriggerContext),
CD:1856

triggers

AFTER triggers

combining with INSTEAD OF triggers,
971-972

example, 954-955

executing, 955

explained, 953-954

special considerations, 956-957

trigger firing order, 956

versus INSTEAD OF triggers, 970

CLR triggers, 988-991

DDL triggers. See DDL, triggers

DML triggers

AFTER triggers, 953-957

cascading deletes, 963-965
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cascading updates, 965-966

creating, 951-953

explained, 950-951

inserted and deleted tables, 957-961

referential integrity, 961-963

INSTEAD OF

combining with AFTER triggers, 971-972

example, 968

executing, 968-970

explained, 967

restrictions, 975

versus AFTER triggers, 970

views, 972-975

managed triggers, CD:1856-CD:1861

nested triggers, 991-992, CD:2306

new features, 950

recursive triggers, 992-993

troubleshooting, 1278

tuning guidelines, 1538

trivial plan optimization, 1252

troubleshooting

applications with ssbdiagnose.exe,
CD:1993-CD:1994

connectivity issues, 287

FTS (Full-Text Search), CD:2026-CD:2028

incorrect configuration options, CD:2283

query optimization

index design, 1275

large complex queries, 1277-1278

search arguments, 1276-1277

statistics, 1274-1275

triggers, 1278

replication failures, 608

TRUNCATE, 333

TRUNCATE TABLE, 956

TRUNCATEONLY option 
(DBCC SHRINKDATABASE), 732

TRUNCATEONLY option (DBCC SHRINKDATABASE) 2445



TRY, CD:1738

TRY...CATCH, CD:1724-CD:1727, CD:1738

TSQL, 124

TSQL Default TCP, 269

TSQL Duration, 124

TSQL Grouped, 124

TSQL Locks, 124

TSQL Replay, 124

TSQL SPs, 124

tuning. See also performance

architectural layers, 1520-1521

guidelines, 1534

for applications, 1545

database-level guidelines, 1537

for distributed data, 1546

for hardware and operating system,
1534-1535

for high availability, 1546-1547

for indexing, 1539-1540

for SQL Server instance, 1536-1537

for Transact-SQL, 1541-1545

for views, 1541

table-level guidelines, 1537-1539

methodology, 1522-1523

for existing implementations, 1528-1533

for new implementations, 1523-1528

primary handles for, 1521-1522

system interdependencies in, 1521-1522

tools for, 1547-1549

Microsoft tools, 1547-1548

third-party tools, 1548-1549

TVFs (table-valued UDFs), CD:1839-CD:1844

two-phase commit, 572

two-way synchronization applications, CD:1627

TYPE COLUMN parameter (CREATE FULLTEXT
INDEX) 2006

types. See specific types

U
UA (SQL Server Upgrade Advisor), 228-229

Analysis Wizard, 230-235

installing, 229

Report Viewer, 235

system requirements, 229-230

UDAs (user-defined aggregates),
CD:1853-CD:1856

UDFs (user-defined functions)

managed database, CD:1835-CD:1844

scalar UDFs, CD:1835-CD:1839

TVFs (table-valued UDFs), CD:1839-
CD:1844

UDTs (user-defined types), 754, CD:1844-
CD:1852

UMDW database, 1455

UNC (Universal Naming Convention), 386

unconditional workflows, CD:2106

undo phase (transaction recovery process),
1029

uniform extent, 711

UNION

query processing, 1268

tuning guidelines, 1542

versus UNION ALL, CD:1654

UNION ALL, 854

tuning guidelines, 1542

versus UNION, CD:1654

UNION hints, 1283

UNIQUE keyword, 764, 796, 815-816

uniqueidentifier data type, 750

unit testing, 1526, 1532

Universal Naming Convention. 
See UNC (Universal Naming Convention)

UNLOAD option

BACKUP DATABASE, 393

RESTORE DATABASE) 407
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UNPIVOT clause, CD:1718-CD:1721

unregistering linked servers, CD:2261

UNSAFE, 945, CD:1780

unstructured data in FILESTREAM storage,
CD:1592-CD:1593

database setup, CD:1596

enabling, CD:1593-CD:1596

for data columns, CD:1597-CD:1599

unused indexes, identifying, 1205-1207

update locks, 1360-1361

update performance indexes, 1199-1201

UPDATE, 959-961, CD:1659-CD:1663

__$update_mask column (CDC table), CD:1616

UPDATE STATISTICS, 1161-1164, 1216

Updateability property, 728

updating

checking for column updates, 959-961

column statistics, 1161-1169

Database Mail with T-SQL, 432-433

index statistics, 1161-1169

rows

forward pointers, 1146

in-place updates, 1145

with LINQ to SQL, CD:1802

not-in-place updates, 1145-1146

subscribers replication model, 560-561

UPDLOCK optimizer hint, 1395

Upgrade Advisor. See UA (SQL Server Upgrade
Advisor)

upgrading

Analysis Services, 253-254

with configuration files, 250-251

DTS, 259-261

from SQL Server 7 or SQL Server 6.5, 252

new features, 227-228

Reporting Services

in-place upgrades, 255-257

migrating to Reporting Services 2008,
257-258
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side-by-side migration. See side-by-side
migration

slipstreaming upgrades, 251-252

SSIS packages, 258-259

Upgrade Advisor. See UA (SQL Server
Upgrade Advisor), 228

upgrading in-place

SQL Server 2008 upgrade matrix,
246-250

upgrading database engine, 243-246

upgrade options, CD:1998-CD:1999

Usage-Based Optimization Wizard, CD:2080

USE PLAN, 1287-1290

USE PLAN N hints, 1285

user CALs, 31

user configurable events, 163

user connections configuration option,
CD:2313-CD:2314

user databases, 709

user-defined counters, 1476-1477

user-defined data types, 753-754

user-defined functions. See UDFs
(user-defined functions)

user-defined roles, 307-309

user-defined types (UDTs), 754, CD:1577

user options configuration option,
CD:2315-CD:2316

UserAccess property, 728

users

dbo users, 299

delivering data to, CD:2076

explained, 298-299

guest users, 299-300

INFORMATION_SCHEMA users, 300

logins, 298

managing

with SSMS, 318-320

with T-SQL, 320-321
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SQL Server performance counters, 1492

sys users, 300

user/schema separation, 301-302

user-specific data limitations, CD:2239

USING clause (MERGE statement), CD:1552

utilities. See specific utilities

V
valid documents (XML), CD:1866

validating plan guides, 1294

validation and execution phase (dtexec) 2137

ValidationMethodName parameter
(SqlUserDefinedType), CD:1845

VALUE secondary index (XML) 1922

value() method, CD:1900, CD:1910, CD:1923

VALUES clause

in MERGE statement, CD:1571

in views, CD:1570

varbinary data type,
750-752, CD:1688-CD:1689

varchar data type, 750-752, CD:1688-CD:1689

variables

$_ special variable, 493

assignment

in DECLARE statement, CD:1568

in UPDATE statement, CD:1659-CD:1663

CURSOR, CD:1748-CD:1753

explained, 491-492

joining, 493

scripting with sqlcmd, 108-109

SSIS, CD:2109

verifying

application of plan guides, 1296-1297

packages, CD:2141-CD:2144

VeriSign, 278

Veritas Storage Replicator, CD:2350

Veritas Volume Replicator, CD:2350

version numbers in Change Tracking, CD:1633

Version property, 728

vertical data partitioning, 1413-1414

vertical filtering, 592-594

VHD (Virtual Hard Disk), 542

VIEW DEFINITION, 312

View Designer, 849-851

VIEW METADATA, 849

viewing

Data Collector Sets in Performance Monitor,
1472-1473

DDL triggers with catalog views, 987

graphical execution plans, 1317

job history, 468-469

last generated report, 234

linked servers, CD:2260-CD:2261

lock activity

Performance Monitor, 1357-1359

SQL Server Profiler, 1355-1357

mail configuration objects, 445-446

mail message data, 446-447

partitioned table information, 781

SQL Server Agent error log, 456-457

stored procedures, 889-891

user-defined functions

with SSMS, 939-940

with T-SQL, 936-939

workload groups, 1505-1506

views. See also specific views

altering with T-SQL, 852

bcp utility, CD:2163

catalog views, CD:1954-CD:1955

controlling access to data, 842-844

creating with T-SQL, 845-847

ENCRYPTION, 847-848

SCHEMABINDING, 848
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VIEW METADATA, 849

WITH CHECK OPTION, 849

creating with View Designer, 849-851

data abstraction, 841-842

data modifications and, 853-854

defined, 837-838

distributed partitioned view, 975

dropping, 853

dynamic management views, 45-46

focusing on specific data, 840-841

indexed views,
809-810, 844, 860, 1192-1193

creating, 861-863

expansion, 866-867

performance and, 863-866

INSTEAD OF triggers, 972-975

managing, 852-853

new features, 837

partitioned views, 844

base tables, 854-858

distributed partitioned views, 859-860

modifying data through, 858-859

restrictions, 844-845

simplifying data manipulation, 839-840

standard views, 844

system views. See system views

tuning guidelines, 1541

VALUES clause in, CD:1570

Windows Performance Monitor, 1466-1469

Virtual Hard Disk (VHD), 542

Virtual Machine Monitor (VMM), 542

Virtual Server, 541-542

virtual server licensing, 33-34

virtualization, 33

Visual Studio, CD:1829, CD:2008

Visual Studio Integration Services Connection
Project, CD:2145
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Visual Studio Tools for Applications (VSTA), 47

VMM (Virtual Machine Monitor), 542

VSTA (Visual Studio Tools for Applications), 47

W
W3C (World Wide Web) 1928

Web Edition (SQL Server 2008), 27-28, 32

web services

catalog views and system stored proce-
dures, CD:1954-CD:1955

configuring, CD:2186-CD:2187

controlling access permissions,
CD:1955-CD:1956

creating, CD:1930-CD:1934

AS HTTP keyword group,
CD:1934-CD:1937

authorization, CD:1933

endpoints, CD:1931-CD:1933

FOR SOAP keyword group,
CD:1938-CD:1942

stored procedures, CD:1931

examples

calling web methods–bound stored,
CD:1951-CD:1953

running ad hoc T-SQL batches from web,
CD:1947-CD:1951

running web methods bound to stored,
CD:1942-CD:1947

history and overview, CD:1928-CD:1929

limitations, CD:1956-CD:1957

migration path, CD:1928

new features, CD:1927-CD:1928

patterns, CD:1929-CD:1930

Web Services Description Language (WSDL)
1928

Web Sites Properties dialog, CD:1938

WEBMETHOD, CD:1938-CD:1940

WEBMETHOD 2449



weightedsearches, CD:2022

well formed documents (XML), CD:1866

Well-Known Binary (WKB), CD:1606

Well-Known Text (WKT), CD:1606

-whatif parameters, 503

WHEN MATCHED clause (MERGE statement),
CD:1552

WHEN NOT MATCHED BY SOURCE clause
(MERGE statement),, CD:1553

WHEN NOT MATCHED BY TARGET clause
(MERGE statement),, CD:1552

WHERE argument, 797

outer joins versus, CD:1675-CD:1679

query() method, CD:1905

search argument problems, 1276-1277

Where-Object cmdlet, 499

wide indexes, 1191-1192

wildcards

in Query Editor, 89-91

in stored procedure input parameters,
899-900

window management (SSMS), 65-67

Windows Authentication mode, 294, 313

windows event log, CD:2240

Windows Firewall, 288

WINDOWS GROUP, 296

Windows Installer 3.1, 271

WINDOWS LOGIN, 297

Windows Management Instrumentation (WMI),
484-485, CD:2181

Windows Performance Monitor, 1465-1466

accessing performance counters, 1477

Data Collector Sets, 1469-1472

running, 1472

viewing, 1472-1473

performance counters, 1474-1476

monitoring disk systems, 1489-1490

monitoring memory, 1486-1487

monitoring network interfaces,
1478-1480

monitoring processors, 1480-1485

reasons for using, 1473-1474

replication monitoring, 610-611

user-defined counters, 1476-1477

views, 1466-1469

Windows PowerShell. See PowerShell

Windows Service, CD:2186

Windows Service Control Manager, 452

WITH, CD:1698, CD:1975

WITH ACCENT_SENSITIVITY, CD:2004

WITH CHECK OPTION, 849

WITH CLEANUP, CD:1979

WITH MARK, 999

WITH RECOMPILE, CD:1771

witness database server, 620, 622

wizards. See specific wizards

WKB (Well-Known Binary), CD:1606

WKT (Well-Known Text), CD:1606

WMI (Windows Management Instrumentation),
484-485, CD:2181

word breakers, CD:2000-CD:2001

workflows (SSIS), CD:2106

Workgroup Edition (SQL Server 2008), 27

WorkgroupClassifier() function, 1508

workload groups

creating

in SSMS, 1503-1505

in T-SQL, 1505

deleting, 1514-1515

explained, 1496

viewing, 1505-1506

World Wide Web Consortium (W3C) 1928

write-ahead logs, 717

Write-Host cmdlet, 490

WRITETEXT, 956
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WSDL (Web Services Description Language),
CD:1928, CD:1941

WSDL option (WEBMETHOD) 1940

X
XLOCK hint, 1396, CD:1661

XML, CD:1866

attribute-centric XML shape, CD:1867

calling web methods–bound stored 
procedure that returns, CD:1951-CD:1953

displaying execution plans, 1317

documents

fragments, CD:1866

instances, CD:1866

markups, CD:1866

processing instructions, CD:1866

valid documents, CD:1866

well formed documents, CD:1866

documents, CD:1866

element-centric XML shape, CD:1868

FOR XML modes, CD:1866

AUTO mode, CD:1873-CD:1877

EXPLICIT mode, CD:1877-CD:1881

newxml data type, CD:1884-CD:1887

PATH mode, CD:1881-CD:1884

RAW mode, CD:1867-CD:1871

Infoset, CD:1920-CD:1921

new features, CD:1865

new xml data type, CD:1890-CD:1891

built-in methods, CD:1899-CD:1918

columns, CD:1892-CD:1894

schema collections, CD:1894-CD:1899

nodes, CD:1866

OPENXML, CD:1887-CD:1890

sending as attachments with Database
Mail, 439-440
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xml columns, CD:1918-CD:1925

XMLDML (XML Data Modification Language),
CD:1913

XSD (XML Schema Definition), CD:1866

XML configuration file, CD:2108

xml data type, 750-751, CD:1687-CD:1688

XML Schema Definition (XSD), CD:1866

XMLDATA keyword, CD:1871

XMLDML (XML Data Modification Language),
CD:1913

xp cmdshell, CD:1784-CD:1786

XP-related configuration options, CD:2316

XSD (XML Schema Definition), CD:1866

Y-Z
Yuhanna, Noel, 1

zero-to-one relationships, 1415

zoning, 1424

zoning 2451
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