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Introduction

SQL Server is Microsoft’s core database platform. Microsoft SQL Server has matured 
from supporting small departmental tasks to hosting some of the largest databases 

deployed in the world today. More recent releases of SQL Server boast capabilities and 
features that surpass those of most of its competitors.

SQL Server 2012 continues the trend by adding hundreds of new capabilities and 
features to an already robust toolkit. These features include more advanced and scal-
able high-availability and disaster recovery solutions, streamlined development and 
deployment processes, advanced and resilient auditing capabilities, and several new 
Transact-SQL (T-SQL) enhancements, to mention a few.

This book provides a comprehensive tour of the vast majority of the tools and fea-
tures available within the Microsoft SQL Server Database Engine. Each chapter provides 
an overview and explanation of the feature, followed by steps that demonstrate how to 
implement, deploy, or use that feature in your environment. As you progress through 
each section and chapter, you will build on the knowledge you gained in previous 
chapters. 

Who should read this book

This book teaches the fundamentals of the SQL Server 2012 Database Engine platform. 
It is intended for information technology (IT) professionals who are new to SQL Server, 
those who are new to SQL Server 2012, or those who are moving from another rela-
tional database engine to SQL Server. IT professionals who are experienced with SQL 
Server may find useful information here; however, most of the content is introductory 
and focused on teaching the fundamental concepts.

This book assumes that you have at least a minimal understanding of relational 
databases. Beyond that, a basic knowledge of Microsoft technologies such as Windows 
will assist in some areas.

Who should not read this book

This book is not for experienced SQL Server database administrators (DBAs)—it is 
aimed at teaching the fundamentals of SQL Server.
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Organization of this book

This book is divided into nine parts, each of which focuses on a different aspect or tech-
nology of SQL Server 2012. 

■■ Part I, “Getting started with Microsoft SQL Server 2012,” provides an overview of 
SQL Server 2012, and then details how to install SQL Server and use the admin-
istrative and development tools. 

■■ Part II, “Designing databases,” focuses on creating databases and tables, with a 
small emphasis on indexing. 

■■ Part III, “Advanced database design topics,” focuses on advanced techniques 
such as compression and partitioning. In addition, you will be introduced to the 
topic of database snapshots. 

■■ Part IV, “Using Transact-SQL (T-SQL),” delves into the details of using T-SQL to 
manipulate data in your SQL Server databases and tables. 

■■ Part V, “Creating other database objects,” continues the introduction of T-SQL, 
but this time the focus is on creating other database objects that you can use 
for data retrieval. 

■■ Part VI, “SQL Server replication,” provides an overview of each replication type 
available in SQL Server 2012. 

■■ Part VII, “Database maintenance,” includes several chapters that explain how to 
build a comprehensive maintenance solution that ensures the availability and 
performance of your SQL Server environment. 

■■ Part VIII, “Database management,” covers several aspects of the technology 
that assist you as the DBA in proactively monitoring and managing a single or 
multiserver SQL Server topology. 

■■ Finally, Part IX, “High-availability solutions,” focuses on the features of SQL 
Server that ensure that your servers are available should a catastrophic 
event occur. 
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Conventions and features in this book

This book presents information using conventions designed to make the information 
readable and easy to follow.

■■ Each exercise consists of a series of tasks, presented as numbered steps (1, 2, 
and so on) listing each action you must take to complete the exercise.

■■ Boxed elements with labels such as “Note” provide additional information or 
alternative methods for completing a step successfully.

■■ Text that you type (apart from code blocks) appears in bold.

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

■■ A vertical bar between two or more menu items (for example, File | Close) means 
that you should select the first menu or menu item, then the next, and so on.

System requirements

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

■■ Windows 7 SP1 32-bit or higher, or Windows Server 2008 Standard SP2 32-bit or 
higher

■■ Microsoft SQL Server 2012 Evaluation edition, SQL Server 2012 Developer edi-
tion, or SQL Server 2012 Enterprise edition

Note You can use other editions of SQL Server 2012, but you will be 
limited by the feature set supported by the SQL Server edition that 
you have installed.

■■ 2.0 GHz Pentium III+ (or faster) processor

■■ 1 GB of available, physical RAM

■■ 2 GB of available disk space

■■ Video (800 × 600 or higher resolution) monitor with at least 256 colors
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■■ CD-ROM or DVD-ROM drive

■■ Microsoft mouse or compatible pointing device

You will also need to have administrator access to your computer to configure 
SQL Server 2012.

Code samples

Most of the chapters in this book include exercises that let you interactively try out new 
material learned in the main text. All sample projects, in both their pre-exercise and 
postexercise formats, can be downloaded from the following page:

http://www.microsoftpressstore.com/title/9780735663862

Follow the instructions to download the <yoursamplefile.zip> file.

Note In addition to the code samples, your system should have Microsoft 
Visual Studio 2010 and SQL Server 2008 installed. The following instructions 
use SQL Server Management Studio 2008 to set up the sample database used 
with the practice examples. Install the latest service packs for each product, if 
they are available.

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

1. Unzip the 9780735663862_files.zip file that you downloaded from the 
book’s website (name a specific directory along with directions to create it, if 
necessary).

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

Note If the license agreement doesn’t appear, you can access it from 
the same webpage from which you downloaded the 9780735663862_
files.zip file.

http://www.microsoftpressstore.com/title/9780735663862
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Using the code samples
The folder created by the Setup.exe program contains three subfolders.

■■ Sample Database This folder contains the SQL script used to build the sample 
database. 

■■ Exercises The main example projects referenced in each chapter appear in 
this folder. Many of these projects are incomplete and will not run without fol-
lowing the steps indicated in the associated chapter. Separate folders indicate 
each chapter’s sample code, and there are distinct folders for the C# and Visual 
Basic versions of each example.

■■ Completed Exercises This folder contains all content from the Exercises 
folder, but with chapter-specific instructions applied.

To complete an exercise, access the appropriate chapter-and-language folder in the 
Exercises folder, and open the project file. If your system is configured to display file 
extensions, Visual Basic project files use a .vbproj extension; C# project files use .csproj 
as the file extension.

Acknowledgments

I would like to first start by thanking God for giving me the knowledge and dedication 
to complete this book. Next, I would like to thank my wife Karlyn and two children, PJ 
and Kalyn, for supporting me in this project. There were many long nights and many 
days when I just did not want to write, and they would provide the motivation that I 
needed to get it done. Thanks to each of them for lighting a fire in me to complete this 
book. I would like to especially thank my wife for her continued and ongoing commit-
ment to me and my career. She exemplifies what a good mother, wife, and role model 
should be, and I just want to say thanks for everything.

To my technical editor, William Assaf, I say thanks for all the great comments and 
corrections. Without you, none of this would have been possible. During the long 
nights spent writing, I made so many mistakes, and unfortunately you had to read and 
find them. Thanks for that. I would also like to thank you for stepping in and writing 
Chapter 24, “Extended Events,” and Chapter 30, “Dynamic management objects,” prob-
ably two of the best chapters in the book. 



xxiv  Windows powerShell 3.0 Step by Step

I would also like to thank the two people who helped me write Chapter 31, 
“AlwaysOn,” and Chapter 32, “Log shipping,” Chad Churchwell and Mindy Curnutt. I 
wrangled them at the PASS Summit in 2012, and a month later I had complete chapters 
from both. Thanks for all your help on this project.

Finally, I would like to thank the editing team who worked on my book. They 
were the most patient group of editors that I have worked with: Jeff Riley, Melanie 
Yarbrough, and Nicole LeClerc. Thanks, everyone, for working so hard on this book.

Errata & book support

We’ve made every effort to ensure the accuracy of this book and its companion con-
tent. Any errors that have been reported since this book was published are listed on our 
Microsoft Press site: 

http://www.microsoftpressstore.com/title/ 9780735663862

If you find an error that is not already listed, you can report it to us through the 
same page.

If you need additional support, email Microsoft Press Book Support at 
mspinput@microsoft.com.

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

We want to hear from you

At Microsoft Press, your satisfaction is our top priority, and your feedback our most 
valuable asset. Please tell us what you think of this book at 

http://www.microsoft.com/learning/booksurvey

The survey is short, and we read every one of your comments and ideas. Thanks in 
advance for your input!

Stay in touch

Let’s keep the conversation going! We’re on Twitter: http://twitter.com/MicrosoftPress

http://www.microsoftpressstore.com/title/ 9780735663862
http://www.microsoft.com/learning/booksurvey
http://twitter.com/MicrosoftPress


  21

C H A P T E R  3

Using SQL Server 2012 
administration and 
development tools

after completing this chapter, you will be able to

■■ Use SQL Server 2012 Books Online.

■■ Create solutions and projects with SQL Server Management Studio.

■■ Use Object Explorer.

■■ Use SQL Server Data Tools.

■■ Use SQL Server Configuration Manager.

Using SQL Server Books Online

Over the years, Microsoft SQL Server Books Online (BOL) has been criticized for its lack of content and 
its inability to effectively explain how to use various SQL Server tools and options. However, as the 
versions of SQL Server have progressed, so has the documentation. Unfortunately, the perception of 
BOL remains marred by the many years of criticism and, in some cases, its limited content. While BOL 
does not and probably will never provide a walk-through for every possible task, it does offer a good 
foundation and starting point for anyone interested in gaining general knowledge about all of the 
capabilities of SQL Server. 

In previous versions of SQL Server BOL, content was installed locally by default. In Microsoft SQL 
Server 2012, this has changed slightly. When you open BOL for the first time, the Online Help Consent 
dialog box opens, as shown in Figure 3-1.
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FIGURE 3-1 The SQL Server 2012 Online Help Consent dialog box displays the first time you open  
SQL Server Books Online.

You have the option of storing the help content locally or viewing it online. If you decide to view it 
online, you can always change the setting later. In the next exercise, you’ll install BOL locally.

Install Books Online locally

1. Click the Yes button in the Online Help Consent dialog box Microsoft Help Viewer 1.1 displays.

2. Click the Help Library Manager icon.

3. In the Help Library Manager dialog box, click Install Content from Online. A fetch process 
begins that provides you with a list of available content. 

4. From the list, click the Add button next to Books Online, located under the SQL Server 2012 
category.

5. Click the Update button. The install process begins.

6. When the update is complete, click the Finish button.

7. Click Exit.

8. Close Microsoft Help Viewer.

9. Now open SQL Server Books Online by clicking Start | All Programs | Microsoft SQL Server 2012 | 
Documentation & Community | SQL Server Documentation. 

10. In the left navigation section, you should see several SQL Server choices.

Take some time to explore the contents of BOL. If you are just getting started with SQL Server, or 
even if you are seasoned SQL Server veteran, you are bound to find all sorts of information that will 
provide insight into the full feature set available within SQL Server 2012.
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Using SQL Server Management Studio

Your ability to efficiently manage and maintain your SQL Server environment has been greatly 
improved with the introduction of Microsoft SQL Server Management Studio (SSMS) in SQL Server 
2005. Administrators can configure other SQL Server components, such as replication, availability 
groups, Microsoft SQL Server Agent, change data capture (CDC), and many other features that will 
be discussed later in this book. In addition, you can create databases and database objects, such as 
tables, views, and stored procedures. Finally, after building a database, you can also manage the data 
inside the database using SSMS.

Get started with SQL Server Management Studio

1. To open SSMS, click Start | All Programs | Microsoft SQL Server 2012 | SQL Server Management 
Studio.

2. When SSMS opens, the Connect to Server dialog box appears. Accept the defaults for every 
option except the Server Name drop-down list. Type your server name and click the Connect 
button.

Before you start using SSMS, let’s take a quick tour of the environment. First, you may notice that 
the SSMS environment is very similar to that of most Microsoft products. At the very top is the main 
menu, which has several options available. Directly below the main menu is the Standard toolbar, 
which is loaded by default. If you right-click anywhere on either toolbar, a context menu appears. 
From this menu, you can select other choices that will add new items to the existing toolbars or add 
new toolbars to the menu. Below all the menus and to the left of the window is Object Explorer.

Object Explorer is a multifunctional window available in SSMS. As previously mentioned, it pro-
vides an intuitive interface for navigating and accessing server features and databases. Moreover, you 
can use Object Explorer to connect to multiple instances of SQL Server, Integration Services, Analysis 
Services, and Reporting Services instances. Once connected, you have the ability to create databases 
and database objects, configure other features and components, run performance reports, and 
perform a number of other functions. When you are connected to an instance of SQL Server, simply 
right-click to access additional functionality that further demonstrates the true power and flexibil-
ity of SSMS. For example, if you right-click the Databases folder, you can create, attach, or restore a 
database. You may have also noticed that Object Explorer has its own menu. This menu allows you to 
connect to or disconnect from an instance of SQL Server, refresh the items displayed in the window, 
and perform many other functions. You’ll get started with Object Explorer in the next exercise.
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Use Object explorer

1. Open SSMS if you have not already done so. When prompted by the Connect to Server dialog 
box, ensure that Database Engine is selected from the Server Type drop-down list, type your 
server name in the Server Name drop-down list, and ensure that Windows Authentication is 
selected in the Authentication drop-down list.

2. If Object Explorer does not open, select Object Explorer from the View menu or press F8.

Object Explorer will appear to the left of the SSMS window.

3. Near the top of Object Explorer, you should see the word Connect with a drop-down arrow 
located directly to the left. Click the drop-down arrow and use the menu that opens to con-
nect to other SQL Server components. Since you have installed only a Database Engine, that is 
the only component that can be connected. 
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4. You can explore various server objects by expanding any of the folders displayed in Object 
Explorer. For example, expand the Management folder. You can now view and configure fea-
tures such as Data Collection, Database Mail, and Extended Events.

5. Right-click the server name, which is the topmost item in the Object Explorer tree. From the 
context menu, select Reports | Standard Reports | Server Dashboards. This report provides you 
with a high-level overview of the server.

6. To view more detailed information, instead of selecting Server Dashboards from the report 
list, select Activity-All Active Sessions. This report reveals all active open sessions on that 
server.

7. In the toolbar located above Object Explorer, click the button labeled New Query. A new 
query window opens in which you can write queries to create objects, configure components, 
and query database objects.

Note The preceding steps provide a quick overview of some of the SSMS function-
ality. Throughout this book, you’ll learn more details and additional steps to help 
you take full advantage of the capabilities of SSMS.

While out of the box SSMS is configured to provide a full set of functionality to administrators and 
developers, it also provides you with the ability to make it your own. If you don’t like Object Explorer 
on the left, you can move it, or if you don’t like the font of the query editor, you can change it to one 
of your choice. You have several options available for configuration. 

personalize SQL Server Management Studio

1. Open SSMS if it is not already open.

2. Select Tools | Options.

3. In the Options dialog box, select Fonts and Colors.

4. Select Courier New from the Font drop-down list.

5. Select 16 from the Size drop-down list.

6. Click OK. 

7. Open a query window and type SELECT @@SERVERNAME. Click the red exclamation point 
icon in the menu bar to execute the query.

8. Open Object Explorer if it is not already open. 
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9. Click the drop-down arrow located to the right of the words Object Explorer. Select Float from 
the menu.

10. Click and drag Object Explorer onto the left docking option that appears. This docks Object 
Explorer back in its original position. Explore a little and move it to other docking locations. 
Find the one that best fits your preference.

Using SQL Server Management Studio to create 
solutions and projects

While most of this chapter’s content has been specific to administrators, SSMS does provide func-
tionality for developers as well. In other words, you can create project-based solutions that help you 
organize your development and configuration scripts. Using SSMS, you can create a solution, which is 
a container of projects. Within SSMS, you can create two types of projects:

■■ SQL Server Scripts 

■■ Analysis Services Scripts 

In the next exercise, you will create a SQL Server Scripts project.

Create solutions and projects

1. Open SSMS if it is not already open.

2. From the menu select File | New | Project.

3. The New Project dialog box opens.

4. There are two Installed Templates to select from. Ensure that you select the SQL Server 
Management Studio Projects template. This choice provides two project types. Select SQL 
Server Scripts.

5. At the bottom of the screen, in the Name text box, type SBS2012Chp3.

6. Accept the defaults for the Location and Solution drop-down lists. 

7. Type SBS2012 in the Solution Name text box.

8. Click OK. 

To the right, you will notice a new docked window labeled Solution Explorer.

9. Right-click the Connections folder.
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10. Select New Connection.

11. Type your server name in the Server Name drop-down list.

12. Click OK.

13. Right-click the Queries folder.

14. Select New Query.

15. Right-click the newly created query and select Rename.

16. Change the name of the query to Select Server Name. Ensure that you don’t remove .sql.

17. In the query editor, type SELECT @@SERVERNAME.

18. Select File | Save All.

Using SQL Server Data Tools

SQL Server 2012 introduces a new development environment for SQL Server database developers 
called SQL Server Data Tools (SSDT). Although the primary purpose of this tool is development, it 
can be used for database deployment and database-level configurations. Using SSDT, you can cre-
ate databases and database objects such as tables, views, stored procedures, and triggers. You can 
also edit data within the tables. In addition, you can execute queries and perform database schema 
compares.

SSDT replaces Business Intelligence Development Studio (BIDS). As a result, not only can you create 
and deploy databases, but you can also create Analysis Services, Integration Services, and Reporting 
Services projects. In addition, these projects can be checked into source control solutions such as 
Team Foundation Server.

Use SQL Server Data tools

1. Click Start | Microsoft SQL Server 2012 | SQL Server Data Tools.

2. If this is your first time opening SSDT, you will be prompted with the following screen. The 
options available will vary depending on the software installed on your machine.
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3. Select SQL Server Development Settings from the Choose Your Default Environment Settings 
list box.

4. Click Start Visual Studio.

5. Choose File | New | Project.

6. In the Recent Templates pane located in the left of the New Project dialog box, select SQL 
Server.

7. Select SQL Server Database Project from the project list.

8. In the Name text box, type AdventureWorks.

9. Accept the default for the Location drop-down list.

10. In the Solution Name text box, type SBSChp3.

11. Click OK.

12. In Solution Explorer, right-click the AdventureWorks project. Select Import | Database. The 
Import Database dialog box appears.
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13. Click the New Connection button.

14. Type your server name in the Server Name drop-down list.

15. Select AdventureWorks2008R2 from the Select or Enter Database Name drop-down list.

16. Change the selection in the Folder Structure drop-down list to Object Type.

17. Click OK.

18. Accept all the defaults for the remaining items and click the Start button. The database import 
process begins.

19. Once all the objects have been imported, click the Finish button.

20. In Solution Explorer, expand the Tables folder.

21. Double-click the Address.sql item.

22. In the table designer view, locate AddressLine1 under the Name column. For that column, 
change the Data Type from nvarchar(60) to nvarchar(65).

23. Right-click the AdventureWorks project in Solution Explorer and select Publish from the con-
text menu. Now the changes are deployed to the database on the server.

Note The changes made in the design view are replicated to the script view. If the 
changes are made in the script view, they are replicated to the design view.
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Using SQL Server Configuration Manager

SQL Server Configuration Manager, shown in Figure 3-2, allows you to manage the SQL Server 
services that have been installed on your server. 

FIGURE 3-2 SQL Server Configuration Manager.

Using SQL Server Configuration Manager, you can perform the following actions:

■■ Start, stop, and pause a service

■■ Change service accounts

■■ Configure network protocols

■■ Configure advanced properties such as AlwaysOn and Filestream

Because these services are centralized, administrators are able to configure and manage services 
from one location.

Changing accounts and account passwords are actions often required or requested. For exam-
ple, during installation you may have accepted the defaults for the service account that runs SQL 
Server, and now you need to change them. As a best practice, you should always use SQL Server 
Configuration Manager to make the changes because it not only changes the account, but also sets 
necessary changes to registry permissions so that the account has the proper permissions.
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Use SQL Server Configuration Manager

1. Open SQL Server Configuration Manager by clicking Start | All Programs | Microsoft SQL 
Server 2012 | Configuration Tools | SQL Server Configuration Manager. 

2. In the left pane, right-click the SQL Server (MSSQLSERVER).

3. Click Properties in the context menu.

4. In the Properties dialog box, you will notice several tabs. Click each to view the available 
options.

5. With the Log On tab activated, click the Stop button.

6. Click the Start button.

7. Click OK.

8. Expand the SQL Server Network Configuration item.

9. Select Protocols from MSSQLSERVER.

10. If you want to enable the Named Pipes protocol, right-click and select Enable from the con-
text menu.

Summary

In this chapter, you learned about several administrative and development tools included in Microsoft 
SQL Server 2012. Individually, each includes further tools that provide administrators and developers 
with the ability to create and manage SQL Server instances and objects at different levels. Together, 
they offer a comprehensive set of tools providing a one-stop shop for the functionality needed to 
maintain one to many instances of SQL Server.
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overview, 225
types of, 225–226
viewing on tables, 226–227

data types
affected by compression, 96
date and time, 56–57
numeric, 54–55
overview, 54
string, 55–56

DATEADD function, 166
date and time functions

calculating date differences, 166
returning parts of values, 164–165
returning values, 163–164
validating dates, 166

date data type, 56
DATEDIFF function, 166
DATEFROMPARTS function, 165

DATENAME function, 164
DATEPART function, 164
datetime2 data type, 57, 96
datetime data type, 56, 96, 164
datetimeoffset data type, 57, 96
dayofyear argument, 165
db_accessadmin role, 325
DBA (database administrator), 354
db_backupoperator role, 325
db_datareader role, 325
db_datawriter role, 325
db_ddladmin role, 325
db_denydatareader role, 325
db_denydatawriter role, 325
dbo (database owner) schema, 52
db_owner role, 244, 325
db_securityadmin role, 325
decimal data type, 54–55, 96
dedicated administrator connection (DAC), 335
default constraints, defined, 65
DEFAULT keyword, 207, 213, 220
default parameters for functions, 204
default pool, 336
defragmenting indexes

checking index usage, 277–278
rebuilding indexes

overview, 275
using SSMS, 276
using T-SQL, 276

reorganizing indexes
overview, 273
using SSMS, 273–275
using T-SQL, 275

Delete Copied Files After setting, 428
Delete Files Older Than setting, 426
Delete Object dialog box, 199
DELETE statement, 157, 229, 272, 395
DENY keyword, 325
Deprecated Features option, 355
DESC (descending) order, 125
descending (DESC) order, 125
detaching databases

using SSMS, 44–45
using T-SQL, 45

deterministic columns and views, 200–201
Developer edition, 10
development tools. See administration and 

development tools
diagrams, database

creating using SSMS, 70
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dictionary compression operation, 101
differential database backups

overview, 262
using SSMS, 263
using T-SQL, 263

DIFFERENTIAL keyword, 263
disabling

data definition triggers, 384–385
Resource Governor

using SSMS, 335
using T-SQL, 335

disabling indexes
using SSMS, 90–91
using T-SQL, 91

disk space, and compression, 95
Disk Space Requirements page, Setup Wizard, 16
DISTINCT keyword, 177
Distribution Agent, 238
distribution database, 37
Distributor, configuring, 238–241
DMFs (dynamic management functions), 387
DMO (dynamic management object), 272
DMOs (dynamic management objects)

overview, 387
querying indexing statistics

identify missing indexes, 394–395
overview, 393
sys.dm_db_index_physical_stats, 396
sys.dm_db_index_usage_stats, 395–396

querying performance information, 392–393
querying server information

overview, 390
sys.dm_exec_requests and sys.dm_exec_

sessions, 391
sys.dm_exec_sql_text, 391–392
sys.dm_os_sys_memory, 391
sys.dm_os_volume_stats, 390–391
sys.dm_server_services, 390

querying server performance statistics
determine which waits are happening 

now, 389–390
determining most common waits, 389
overview, 389

retrieving SQL Server metadata from, 387–388
DMVs (dynamic management views), 387
documentation. See Microsoft SQL Server Books 

Online (BOL)
domain accounts, 13
Do Not Use a Template option, 304
DR (disaster recovery), 6, 7

DROP_EXISTING option, 76
dropping

data definition triggers, 385–386
indexes

using SSMS, 92
using T-SQL, 92

snapshots
using SSMS, 119–120
using T-SQL, 121

stored procedures, 223
user-defined functions, 208
views, 199–200

dynamic management functions (DMFs), 387
dynamic management object (DMO, 272
dynamic management objects. See DMOs
dynamic management views (DMVs), 387

E
EKM (Enterprise Key Management), 361
email, sending

configuring SQL Server Agent for, 374–375
overview, 374
using T-SQL, 374

Enable Contained Databases option, 328
Enabled option, 319
Enable File Rollover option, 307
enabling

data definition triggers, 384–385
Resource Governor

using SSMS, 334
using T-SQL, 335

encryption, 5
END keyword, 191
Enterprise edition, 10
Enterprise Key Management (EKM), 361
EOMONTH function, 166
equality operator, 126
error reporting, 16
error reporting, T-SQL errors, 187–189
ETL (extraction, transformation, and loading), 357
ETL (extraction, transformation, and loading) 

frameworks, 8
EventData() function, 380
Excel spreadsheets, 49
EXECUTE keyword

calling scalar functions using, 210
executing stored procedures using, 218–220

EXECUTE rights, 215
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Express edition, 10
Expression property, 67
expressions, in queries, 147–148
Extended Events (XEvents)

architecture of, 303–304
creating and configuring sessions, 304–307
duplicating SQL Server Profiler uses with, 294
monitor system performance, 308–311
overview, 303

extraction, transformation, and loading (ETL), 357

F
failover clustering, 7
Feature Selection page, Setup Wizard, 15
FETCH keyword, 146–147
filegroup

saving index to
using SSMS, 89
using T-SQL, 90

Filegrowth argument, 41
FileName argument, 41
files and filegroups

adding to databases
overview, 41–42
using SSMS, 42–43
using T-SQL, 43

filestream data type, 57
FileTable, 5, 69
FILL_FACTOR option, 275
FILLFACTOR option, 82, 84
filtering, traces, 298–300
filters, for indexes

adding using SSMS, 87–88
adding using T-SQL, 88
overview, 87

float data type, 55, 96
flow control keywords

BEGIN…END, 190
IF…ELSE, 191
overview, 189
WHILE, 191–192

FOR ATTACH argument, 44
foreign key constraints

adding using SSMS, 68–69
adding using T-SQL, 69
and primary key, 69
defined, 68

Foreign Key Relationships dialog box, 68

FORMAT function, 170
Formula property, 64
FOR trigger, 227–229
FROM keyword, 124, 126, 132
full database backups

overview, 257–258
using SSMS, 256–258, 258–261
using T-SQL, 262

full recovery model, 47
FullTextSearch, combining FileTable with, 5
functions, partition

creating using SSMS, 106–108
creating using T-SQL, 108

functions, user-defined
limitations of, 213
overview, 203
scalar

calling, 208–210
creating, 205–206
dropping, 208
modifying, 206–208
overview, 204
parameterizing, 204–205

vs. stored procedures, 203
table-valued

inline, 211–213
multistatement, 211–213
using, 213

G
geospatial data type, 57
GETDATE() function, 164
GOTO keyword, 192
GRANT keyword, 325
graphical user interface (GUI), 193
greater than operator, 127
GROUP BY keyword, 175, 177–179
groupings, peforming aggregations with, 177–179
group_max_requests argument, 338
GUI (graphical user interface), 193

H
Hadr_endpoint, 408
HA (high availability), 6, 7
hard disk space requirements, 11, 16
hardware requirements, 11
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HAVING clause, performing aggregations 
using, 181–182

heap, 78
Help Library Manager dialog box, 22
hierarchyid data type, 57
HOST_NAME() function, 340
hour argument, 165
HumanResources.Department table, 159

I
iCheckModifiedDate trigger, 230
Identity property, 58
IF…ELSE block, 191
IGNORE_DUP_KEY option, 83
IIF function, 171–172
image data type, 56, 106
importance argument, 338
Import Database dialog box, 28
INCLUDED argument, 85
indexed views

creating, 201–202
overview, 200
referenced table requirements, 200–201
requirements of, 201

indexes. See also views
and performance, 73
clustered

automatically created by primary key, 76
creating using SSMS, 74–76
creating using T-SQL, 76
defined, 73
structure of, 76–78
very large, 77

columnstore
scenarios requiring, 81
structure of, 80–81

compressing, using SSMS, 96–99
covering index, 86
defined, 73
defragmenting

checking index usage, 277–278
rebuilding indexes, 275–276
reorganizing indexes, 273–275

disabling
using SSMS, 90–91
using T-SQL, 91

dropping
using SSMS, 92
using T-SQL, 92

filters for
adding using SSMS, 87–88
adding using T-SQL, 88
overview, 87

fragmentation of, checking, 271–272
locations for, 89
nonclustered

adding included columns using SSMS, 86
adding included columns using T-SQL, 87
compressing using SSMS, 99
compressing using T-SQL, 100
creating using SSMS, 80
creating using T-SQL, 80
defined, 73
included columns in, 85
structure of, 78–79

options for
changing using SSMS, 83
changing using T-SQL, 85
overview, 82–83

partitioning
using SSMS, 113–114
using T-SQL, 114

placement of
overview, 89
saving to filegroup using SSMS, 89
saving to filegroup using T-SQL, 90

purpose of, 73
replacing vs. creating additional, 79

Index Properties dialog box, 84, 86
Initialize Immediately option, 249
inline functions, 211–213
INNER JOIN, 391
INNER JOIN operator, 131–132
IN operator, 129
in-place upgrades, 19
Input parameter, 204
INSERT INTO statements. See also SELECT INTO 

statements
inserting multiple records, 155
inserting single record, 151–153
inserting using SELECT statement, 155
OUTPUT clause, 160

INSERT statement, 152, 182, 272, 395
installing SQL Server, 14–17
Instance Configuration page, Setup Wizard, 16
INSTEAD OF trigger, 225, 226
int data type, 54, 96
Integration Services project, 27
internal pool, 336
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Internet Explorer, 12
ISDATE function, 166
ISO_WEEK argument, 165
Is Unique property, 66

J
Job component, SQL Server Agent, 346
JOIN operator

INNER JOIN operator, 131–132
OUTER JOIN operator, 133–134
overview, 131
syntax for, 131–132
updating rows using, 157

K
KSOURCE_WAKEUP type, 390

L
Launch Replication Monitor option, 250
LCK_M_* type, 388
leaf level, 78, 79
LEFT function, 170
LEFT OUTER JOIN, 133, 391
LEN function, 171
LIKE comparison, 129
Locate Database Files dialog box, 46
log events

viewing using SSMS, 377
viewing using T-SQL, 376

log file, 38
logical functions

CHOOSE function, 171–172
IIF function, 171–172

login
SQL-based, using T-SQL, 320
Windows-based

using SSMS, 315–319
using T-SQL, 319

LOG ON  argument, 41
Log Reader Agent, 238
log shipping, 7, 401

components, 422–423
configuring, 425–431
overview, 421–422
prerequisites, 423–425

Long Running Stored Procedures trace, 300
LTRIM (remove spaces to the left), 170

M
maintenance plans

creating, 284
database consistency checks, 283–284
overview, 283

Maintenance Plan Wizard, 284–289
Introduction page, 285
Progress page, 288

MAPI (Messaging Application Programming 
Interface), 365

Map Partitions page, 112
Mapped to Asymmetric Key option, 316
Mapped to Certificate option, 316
master database, 36
max_dop argument, 338
MAX_DOP option, 83
Maxsize argument, 41
.mdf extension, 41
Membership option, 323
memory requirements, 11
merge replication, 237
MERGE statement, 159
Messaging Application Programming Interface 

(MAPI), 365
microsecond argument, 165
Microsoft Excel spreadsheets, 49
Microsoft SQL Server Books Online (BOL)

content, location of, 21–22
criticism of, 21
installing, 22
Online Help Consent dialog box, 22

Microsoft SQL Server Management Studio 
(SSMS). See SSMS (SQL Server 
Management Studio)

millisecond argument, 165
minute argument, 165
mirroring databases, 7
Mixed Mode Authentication, 315
model database, 36, 37
money data type, 54, 96
monitoring

AlwaysOn Availability Groups using SSMS,  
414–416

Database Mail, 376–377
monitor server component, 422
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month argument, 165
MSAs (managed service accounts), 13, 16
msdb database, 37, 365
multistatement functions, 211–213
MUST_CHANGE option, 319

N
Named Pipes protocol, 31
nanosecond argument, 165
native encryption, 5
nchar data type, 56, 96
.ndf extension, 41
.NET Framework, 12
net send option, 350
New Backup Device option, 256
New Database dialog box, 39
New Database Role option, 326
New Index dialog box, 74
New Project dialog box, 26
New Publication option, 241
New Resource Pool option, 336
New Trigger option, 227
New Workload Group option, 339
NEXT keyword, 146
nonclustered indexes

compressing
using SSMS, 99
using T-SQL, 100

creating using SSMS, 80
creating using T-SQL, 80
included columns in

adding using SSMS, 86
adding using T-SQL, 87
overview, 85

structure of, 78–79
vs. clustered, 73

NORECOVERY keyword, 267
No Recovery mode, 423, 429
ntext data type, 56, 106
NULL values, 58, 135–136
numeric data types, 54–55, 96
NUMERIC_ROUNDABORT option, 201
nvarchar data type, 56, 106

O
Object Explorer, Microsoft SQL Server Management 

Studio (SSMS)
Database Engine, connecting to, 24
exploring server objects, 25
opening, 24
personalizing SSMS using, 25–26
purpose of, 23
queries, writing, 25

objects, temporary
CTEs (common table expressions), 182–184
overview, 182
table variables, 184–186
temporary tables, 186–187

OFFSET keyword, 146–147
ON ALL SERVERS, 380
ONDEMAND_TASK_QUEUE type, 390
ON keyword, 41, 132, 159
Online Help Consent dialog box, 22
ONLINE option, 83, 275
operating system requirements, 12
Operator component, SQL Server Agent, 346
operators

SQL Server Agent, creating, 352
using SSMS, 352–354
using T-SQL, 354

operators, SQL Server Agent, 7
optional parameter, 204, 209
Options dialog box, 25
options, index

changing using SSMS, 83
overview, 82–83

OR algorithm, 400
ORDER BY clause, 126, 135, 137, 147, 194
OR operator, 128
OUTER JOIN operator, 133–134
OUTPUT clause

in INSERT statements, 160
in UPDATE statements, 160

OUTPUT parameter, 220
Overwrite All Existing Backup Sets option, 260
Owned Schemas option, 323, 330
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P
PAD_INDEX option, 82
Pad Index property, 84
page compression

overview, 101–102
using SSMS, 102
using T-SQL, 103

PAGEIOLATCH_* type, 388
paging search results, 146–147
parameterizing

functions, 204–205
stored procedures, 221–223

PARSE function, 167, 169
partitioning

indexes
using SSMS, 113–114
using T-SQL, 114

overview, 4
Partition Scheme Name property, 61
partitions, table

concept, 105
creating partition function, 106–108
creating partition scheme, 109
creating using SSMS, 110–112
creating using T-SQL, 113
overview, 105

PascalCase, 51
passwords, changing, 30
performance information, querying, 392–393
Perform Checksum Before Writing to Media 

option, 260
PERSISTED columns, 201
PIVOT operator, 141–143
plus sign (+), 148
pound (#) sign, 186
precision, 55
prefix compression operation, 101
primary database component, 422
primary data file, 39
Primary editions, 9–10
primary filegroup, 42, 89
primary key

clustered index automatically created, 76
constraints

adding using SSMS, 65
defined, 64

primary server component, 422
processor requirements, 11
ProductID variable, 149

product key, 14
projects, creating using SSMS, 26–27
Properties dialog box, 31
proxies

SQL Server Agent, creating
creating and using with SSMS, 362–364
creating credential using SSMS, 361–362
overview, 361

Proxy component, SQL Server Agent, 346
Publisher, transactional configuring, 241–245

Q
quarter argument, 165
queries

concatenating strings in, 148
expressions in, 147–148
JOIN operator

INNER JOIN operator, 131–132
OUTER JOIN operator, 133–134
overview, 131
syntax for, 131–132

limiting results, 134–136
paging data, 146–147
PIVOT operator, 141–143
returning every column in table, 125
SELECT statements

comparison operators in, 126–128
multiple conditions in, 128
ORDER BY clause, 125
overview, 124
sorting, 125
UNION keyword, 136–137
WHERE clause, 126
wildcard searches, 129–130

UNPIVOT operator, 144–145
using aliases in, 130
using variables in, 148–149
writing using Object Explorer, SSMS, 25

Query Detail Tracking option, 304
querying

performance information, 392–393
server information

overview, 390
sys.dm_exec_requests and sys.dm_exec_

sessions, 391
sys.dm_exec_sql_text, 391–392
sys.dm_os_sys_memory, 391
sys.dm_os_volume_stats, 390–391
sys.dm_server_services, 390
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querying, continued

server performance statistics
determine which waits are happening 

now, 389–390
overview, 388

QUOTED_IDENTIFIER option, 201

R
RDBMS (relational database management 

system), 49–50. See also databases
real data type, 96
Rebuild Indexes Offline option, 288
Rebuild Index option, 286
rebuilding indexes

overview, 275
using SSMS, 276
using T-SQL, 276

REBUILD operations, 275
RECONFIGURE statement, 335
recovery models, 47
registry permissions, account passwords and, 30
Regular Data Space Specification property, 61
relational database management system 

(RDBMS), 49–50. See also databases
remove spaces to the left (LTRIM), 170
remove spaces to the right (RTRIM), 170
Reorganize Index option, 286
reorganizing indexes

overview, 273
using SSMS, 273–274
using T-SQL, 275

replication, 8
configuring

Distributor, 238–241
overview, 238
transactional Publisher, 241–246
transactional Subscriber, 247–250

monitoring, 250–251
overview, 6, 235
replication agents

Distribution Agent, 238
Log Reader Agent, 238
Merge Agent, 238
overview, 237, 237–238
Snapshot Agent, 237

snapshot, 6
transactional, 6
types of

merge, 237
overview, 236

snapshot, 236
transactional, 236–237

Replication Conflict Viewer, 238
Replication Management Objects (RMO), 250
Replication Monitor, 250–251
Reporting Services project, 27
request_max_cpu_time_sec argument, 338
request_max_memory_grant_percent argument, 338
request_max_memory_grant_timeout_sec 

argument, 338
resource database, 37
Resource Governor

classifier functions
creating and registering using T-SQL, 341
dropping using T-SQL, 344
overview, 340
testing, 342–343

configurations, modifying, 343–344
disabling

using SSMS, 335
using T-SQL, 335

enabling
using SSMS, 334
using T-SQL, 335

overview, 333–334
resource pools

creating using T-SQL, 337
dropping using SSMS, 343–344

workload groups
altering using T-SQL, 343
creating using SSMS, 339–341
creating using T-SQL, 340
dropping using SSMS, 343–344

resource pools
creating

using SSMS, 336–337
using T-SQL, 337

dropping using SSMS, 343–344
resources. See Microsoft SQL Server Books Online 

(BOL)
RESTORE WITH NORECOVERY option, 269
RESTORE WITH RECOVERY option, 269
restoring databases, 266–270
RETURN keyword, 192
RETURNS data type, 204
reverting to snapshot, 121–122
REVOKE keyword, 325
RIGHT function, 170
RIGHT OUTER JOIN intersection, 133–134
Rises Above option, 355
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RMO (Replication Management Object), 250
rolling back upgrades, 20
root page for indexes, 77
row compression, 96, 101
ROWS keyword, 146
rowversion data type, 57, 96
RTRIM (remove spaces to the right), 170
Run Under the SQL Server Agent Service Account 

option, 245

S
SalesOrderID parameter, 213
SA login, 14
sa login principal, 315
SAN (Storage Area Network), 7
Save Data to a File for Later Analysis option, 307
sbsTSQLDefaults workload group, 344
scalar functions

conversion
CAST function, 167–168
CONVERT function, 168–169
PARSE function, 169
TRY_CAST function, 169
TRY_CONVERT function, 169
TRY_PARSE function, 169

date and time
calculating, 166
deriving date from parts, 165–166
returning parts of values, 164–165
returning values, 163–164
validating, 166

logical
CHOOSE function, 171
IIF function, 171–172

reference for, 163
string, 170
user-defined

calling, 208–210
creating, 205–206
dropping, 208
modifying, 206–208
overview, 204
parameterizing, 204–205

scale, 55
Schedule component, SQL Server Agent, 346
schemas, creating

creating
using SSMS, 52–53
using T-SQL, 53

purpose of, 52

scheme, partition, 109
second argument, 165
secondary database component, 422
secondary filegroup, 42
secondary server component, 422
Securables option, 318
Secure Sockets Layer (SSL), 367
security

built-in database roles, creating
overview, 325
using SSMS, 326–327
using T-SQL, 327

contained databases, benefits and limitations 
of, 330–331

contained databases, configuring
Contained Database Authentication, 328–329
contained user, creating, 329–330
overview, 327

database users, creating
overview, 322
using SSMS, 323–324
using T-SQL, 324–325

overview, 313–314
server logins, creating

overview, 315
SQL-based login using T-SQL, 320
Windows-based login using SSMS, 315–319
Windows-based login using T-SQL, 319

user-defined server roles, creating
overview, 320
using SSMS, 320–321
using T-SQL, 322

security subsystem, 5
SELECT INTO statements, 155–156
SELECT statement, 229, 395
SELECT statements

AS keyword, 130
comparison operators in

BETWEEN operator, 127–128
equality operator, 126
greater than operator, 127

DISTINCT keyword, 135–136
expressions in, 147–148
FETCH keyword, 146–147
inserting records using, 155
OFFSET keyword, 146–147
ORDER BY clause, 125
overview, 124
paging results in, 146–147
performing aggregations using, 177
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SELECT statements, continued

returning every column in table, 125
sorting, 125
table-valued functions in, 203
TOP keyword, 135
UNION keyword, 136–137
using aliases in, 130
using variables in, 148–149
WHERE clause

IN operator, 129
LIKE comparison, 129–130
NULL value, 135–136
overview, 126

WHERE clause in
multiple conditions, 128

wildcard searches, 129–130
Sequence object, 58
Server Configuration page, Setup Wizard, 16
server information, querying

overview, 390
sys.dm_exec_requests and sys.dm_exec_

sessions, 391
sys.dm_exec_sql_text, 391–392
sys.dm_os_sys_memory, 391
sys.dm_os_volume_stats, 390–391
sys.dm_server_services, 390

server logins, creating
overview, 315
SQL-based login using T-SQL, 320
Windows-based login

using SSMS, 315–319
using T-SQL, 319

server performance statistics, querying
determine which waits are happening right 

now, 389–390
determining most common waits, 389
overview, 388

server roles, user-defined, 5
server-side traces, running, 301–302
service accounts, 13, 16
SET IDENTITY_INSERT statement, 152
SET keyword, 149
SET ROWCOUNT option, 355
Set Time filter, 310
Setup Wizard, installing SQL Server, 14–17
side-by-side upgrades, 20
simple recovery model, 47
Single Schedule for the Entire Plan or No Schedule 

option, 285
Size argument, 41
smalldatetime data type, 56

smallint data type, 54, 96
smallmoney data type, 54, 96
Snapshot Agent, 237
snapshot replication, 6, 236
snapshots

creating, 118
defined, 117
dropping

using SSMS, 119–120
using T-SQL, 121

limitations of, 118
prerequisites for, 117
reverting to, 121–122
viewing, 119

software requirements, 11–12
solutions, creating using SSMS, 26–27
SORT_IN_TEMPDB option, 82, 84, 275
SOS_SCHEDULER_YIELD type, 388
sp_add_alert procedure, 357
sp_add_notification procedure, 357
sp_attach option, 44
Specialized edition, 10
Specific Date and Time option, 269
Specific Objects option, 319, 323, 326
sp_send_dbmail stored procedure, 374
sp_server_diagnostics stored procedure, 401
sp_trace_setstatus, 302
SQLAgentOperatorRole, 357
SQLAgentReaderRole, 357
SQLAgentUserRole, 357
SQL-based login, using T-SQL, 320
SQLData folder, 46
SQL Server

editions of, 9–11
hardware requirements, 11
installing, 14–17
postinstallation, 17–18

opening instance port, 18
TCP/IP port number assignments, 17–18

preinstallation, 12–14
authentication modes, 14
collation sequences, 14
multiple instances, 12–13
service accounts, 13

software requirements, 11–12
upgrading, 19–20

in-place upgrades, 19
side-by-side upgrades, 20

SQL Server Agent
alerts, creating
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using SSMS, 354–356
using T-SQL, 356–357

components, 346
Configuration Manager options, viewing,  

346–348
configuring for sending email, 374–375
jobs, configuring, 357–360
operators, creating

overview, 352
using SSMS, 352–354
using T-SQL, 354

overview, 6–7, 345
properties, configuring, 348–352
proxies, creating

creating credential using SSMS, 361–362
overview, 361
using SSMS, 362–364

SQL Server authentication, 14
SQL Server Authentication option, 315
SQL Server Books Online. See Microsoft SQL Server 

Books Online (BOL)
SQL Server Configuration Manager

accounts and account passwords, changing, 30
opening, 31
purpose of, 30
using, 31

SQL Server Database Engine
TCP/IP port number assignments, 17–18

SQL Server databases. See databases
SQL Server Data Tools (SSDT), 27
SQL Server Management Studio, and security, 5
SQL Server Management Studio (SSMS). See SSMS 

(SQL Server Management Studio)
SQL Server metadata, retrieving from DMOs,  

387–388
SQL Server Object Explorer, 8
SQL Server Performance Condition Alert option, 355
SQL Server Profiler

overview, 293
traces

creating trace templates, 300–301
filtering, 298–300
overview, 294–295
server-side, running, 301–302

uses of, 294
SQL Server replication. See replication
SQL Server Scripts project

creating, 26–27
SQL User with Password option, 330
sql_variant data type, 57

SSDT (SQL Server Data Tools)
opening, 27
purpose of, 27
using, 27–29

SSDT (SQL Server Data Tools), overview, 8
SSIS (SQL Server Integration Services), 8.  

See also SSMS (SQL Server Management 
Studio)

SSL (Secure Sockets Layer), 367
SSMS

AlwaysOn Availability Groups and
creating Availability Groups, 404–414
enabling AlwaysOn, 402–403
monitoring Availability Groups, 414–416
performing manual failover, 416–418

backups using
creating backup device, 256–257
differential database backups, 263
full database backups, 258–261
restoring databases, 267–270
transaction log database backups, 264–265

Contained Database Authentication using,  
328–329

database users, creating using, 323–324
data definition triggers and

creating triggers, 383
dropping triggers, 385–386

defragmenting indexes using
rebuilding indexes, 276
reorganizing indexes, 273–274

dropping data manipulation triggers using, 231
log shipping, configuring using, 425–431
Resource Governor

disabling using, 335
enabling using, 334

resource pools, creating using, 336–337
SQL Server Agent alerts, creating using, 354–356
SQL Server Agent jobs, creating using, 357–360
SQL Server Agent properties, configuring 

using, 349–352
SQL Server Agent proxies, creating using,  

362–364
updating database statistics using, 280–281
user-defined server roles, creating using,  

320–321
viewing database statistics options using, 279
viewing log and audit events using, 377
Windows-based login using, 315–319
workload groups, creating using, 339–340
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SSMS (SQL Server Management Studio)

SSMS (SQL Server Management Studio)
benefits of, 23
columns, adding, 62–63
computed columns, adding, 63–64
databases

attaching, 45–46
creating, 39–40
detaching, 44–45

databases, creating schema, 52–53
diagramming tool in

creating diagram, 70
overview, 70

environment, description of, 23
files and filegroups, adding, 42–43
foreign key constraints, creating, 68–69
included columns, adding, 86
indexes

changing options for, 83–84
disabling, 90–91
dropping, 92
saving to filegroup, 89

indexes, compressing, 96–99
indexes, creating

clustered, 74–76
nonclustered, 80

index filters, adding, 87–88
nonclustered indexes, compressing, 99
Object Explorer

Database Engine, connecting to, 24
exploring server objects, 25
opening, 24
personalizing SSMS using, 25–26
purpose of, 23
queries, writing, 25

opening, 23
page compression using, 102
partitioning

indexes, 113–114
tables, 110–112

personalization of, 25–26
primary key constraints, adding, 65–67
projects, creating using, 26–27
snapshots

dropping, 119–120
viewing, 119

solutions, creating using, 26–27
tables, compressing, 96–99
tables, creating, 59–61
using master database instead of, 36

SSMS (SQL Server Management Studio), creating 
views, 194–197

SSMS (SQL Server Management Studio), overview, 8
Standard edition, 10
Standby mode, 423, 429
Static IP option, 410
STATISTICS_NORECOMPUTE option, 83
Status option, 319
stored procedures

creating, 216–217
dropping, 223
executing, 218–220
overview, 215
parameterizing, 220–222
syntax for, 216
types of, 215
vs. functions, 203

string data type, 55–56
string functions, 170
strings, concatenating, 148
Subscription Watch List, 251
SUBSTRING function, 171
SUM function, 176
SUSER_NAME() function, 340
sysadmin role, 318
SYSDATETIME function, 164
sys.dm_db_missing_index_details, 393
sys.dm_db_missing_index_groups, 393
sys.dm_exec_query_stats, 392–393
sys.dm_exec_requests and sys.dm_exec_

sessions, 391
sys.dm_exec_sql_text, 391–392
sys.dm_os_sys_memory, 391
sys.dm_os_volume_stats, 390–391
sys.dm_os_waiting_tasks, 388
sys.dm_os_wait_stats, 388
sys.dm_server_services, 390
system databases

distribution database, 37
folder for, 38
master database, 36
model database, 36
msdb database, 37
overview, 35
resource database, 37
tempdb database, 36, 37
viewing, 38

system performance, monitoring using Extended 
Events sessions, 308–311
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SYSTEM_USER function, 384

T
Table and Columns Specification property, 68
tables. See also databases

aliases for, 130
columns in

adding using SSMS, 62–63
adding using T-SQL, 63
computed, 63–64
naming standards for, 51
properties of, 58

constraints for
adding foreign key constraints using 

SSMS, 68–69
adding foreign key constraints using 

T-SQL, 69
adding primary key constraints using 

SSMS, 65–67
check, 65
default, 65
foreign key, 68
primary key, 64
purpose of, 64
unique, 65

creating
using SSMS, 59–61
using T-SQL, 62

CTEs (common table expressions), 182–184
data types

date and time, 56–57
numeric, 54–55
overview, 54
string, 55–56

deleting data in, 157–158
FileTable overview, 69
inserting data into, 151–154
merging data in, 159
modifying, overview, 62
multiple indexes for, 79
naming standards for

best practices, 51
purpose of, 50

partitioning
concept, 105
creating partition function, 106–108
creating partition function using T-SQL, 108
creating partition scheme, 109

creating partition scheme using T-SQL, 109
overview, 105
using SSMS, 110–112
using T-SQL, 113
what can be partitioned, 109

table variables, 184–186
temporary, 186–187
updating data in multiple, 157
viewing data manipulation triggers on, 226–227
virtual. See views

tables, compressing using SSMS, 96–99
table-valued functions

inline, 211–213
multistatement, 211–213
using, 213

TCP/IP port numbers, assigning, 17–18
TDE (Transparent Data Encryption), 5
tempdb database, 36, 37
temporary objects

CTEs (common table expressions), 182–184
overview, 182
table variables, 184–186
temporary tables, 186–187

text data type, 106
text type, 56
The Server 'Your Server Name' option, 319
THROW statement, 5, 188
time data type, 56
timestamp data type, 106
tinyint data type, 54
tools. See administration and development tools
TOP keyword, 135
traces

creating trace templates, 300–301
filtering, 298–300
overview, 294–295
server-side, running, 301–302

Transactional Publication option, 242
transactional Publisher, configuring, 241–246
transactional replication, 6, 236–237
transactional Subscriber, configuring, 247–250
transaction log backup job, 422
transaction log database backups

overview, 264
using SSMS, 264–265
using T-SQL, 265–266

transaction log file copy job, 422
transaction log, recovery models and, 47
transaction log restore job, 423
trAuditTableChanges trigger, 385
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triggers

triggers
data definition triggers

altering, 383–384
creating, 380–383
disabling, 384–385
dropping, 385–386
enabling, 384–385
overview, 379
types of, 379–380

data manipulation triggers
altering, 229–230
creating, 226–229
dropping, 231
enabling and disabling, 231–232
overview, 225
types of, 225–226
viewing on tables, 226–227

Trigger Template script, 381
TRUNCATE statement, 157, 158
Truncate the Transaction Log option, 265
TRY block, 187
TRY_CAST function, 167, 169
TRY…CATCH blocks, 187–189, 213
TRY_CONVERT function, 167, 169
TRY_PARSE function, 167, 169
T-SQL

backups using
differential database backups, 263
full database backups, 262
transaction log database backups, 265–266

built-in database roles, creating using, 327
classifier functions, testing using, 341–343
consistency checks using, 284
Contained Database Authentication using, 329
database users, creating using, 324–325
data definition triggers and

altering triggers, 384
creating triggers, 381–382
disabling triggers, 384
dropping triggers, 385

data manipulation triggers
altering, 229–230
creating, 226–228
dropping, 230–231
enabling and disabling, 231–232
overview, 225
types of, 226–230

defragmenting indexes using
rebuilding indexes, 276
reorganizing indexes, 275, 276–277

Resource Governor
disabling using, 335
enabling using, 335

resource pools, creating using, 337
sending email using, 374
SQL-based login using, 320
SQL Server Agent alerts, creating using, 356–357
SQL Server Agent operators, creating using, 354
updating database statistics using, 280
user-defined server roles, creating using, 322
viewing log and audit events using, 376
Windows-based login using, 319
workload groups, creating using, 340

T-SQL (Transact-SQL)
aggregations, performing

overview, 176
simple aggregations, 176–177
using HAVING clause, 181
with groupings, 177–179

columns, adding, 63
computed columns, adding, 67
constraints, adding foreign key, 69
databases

attaching, 46
creating, 40
detaching, 45

error handling, 187–189
files and filegroups, adding, 43
flow control keywords

BEGIN…END block, 190
IF…ELSE block, 191
overview, 189
WHILE keyword, 191–192

included columns, adding, 87
indexes

changing options, 85
disabling, 91
dropping, 92
saving to filegroup, 90

indexes, creating
clustered, 76
nonclustered, 80

indexes, partitioning, 114
index filters, adding, 88
naming standards and, 50
nonclustered indexes

compressing, 100
page compression using, 103
partition functions, creating, 108
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partition scheme, creating, 109
schemas, creating, 53
snapshots

creating, 118
dropping, 121

tables, creating, 62
tables, partitioning, 113
temporary objects

CTEs (common table expressions), 182–184
overview, 182
table variables, 184–186
temporary tables, 186–187

views, creating, 194–197
TSQL (Transact-SQL)

and cursor-based operations, 5
and security, 5
extending functionality of, 5
overview, 4–5

TZoffset argument, 165

U
UCP (utility control point), 37
underscore ( _ ) character, 130
Unicode string subcategory, 56
UNION keyword, 136–137
unique constraints, 65
UNPIVOT operator, 144–145
UPDATE statement, 272, 395
UPDATE statements, 156, 160, 182
UPDATE STATISTICS statement, 280
updating data

referencing multiple tables, 157
referencing single table, 156–157

upgrading to SQL Server 2012, 19–20
in-place upgrades, 19
side-by-side upgrades, 20

user-defined functions
limitations of, 213
overview, 203
scalar

calling, 208–210
creating, 205–206
dropping, 208
modifying, 206–208
overview, 204
parameterizing, 204–205

vs. stored procedures, 203

table-valued
inline, 211–213
multistatement, 211–213
using, 213

user-defined pools, 336
user-defined server roles, 5
user-defined server roles, creating

overview, 320
using SSMS, 320–321
using T-SQL, 322

User Mapping option, 318
Use This Event Session Template option, 304
utility control point (UCP), 37

V
VALUES clause, 152, 153
varbinary data type, 56, 106
varchar data type, 56, 106
variables

table variables, 184–186
using in queries, 148–149

Verify Backup When Finished option, 260
VIEW DATABASE STATE permission, 388
views

altering, 198–199
creating with SSMS and T-SQL, 194–197
defined, 193
deterministic, 200–201
dropping, 199–200
indexed

creating, 201–202
overview, 200
referenced table requirements, 200–201
requirements of, 201

uses of, 193
VIEW SERVER STATE permission, 388, 390
virtual accounts, 13, 16
virtual tables. See views

W
waits

determining most common, 389
determining which are happening now, 389–390

web browsers, 12
Web edition, 10
week argument, 165
weekday argument, 165
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WHERE clause, 244
comparison operators for

BETWEEN operator, 127–128
equality operator, 126
greater than operator, 127

IN operator, 129
LIKE comparison, 129–130
multiple conditions, 128
NULL values, 135–136
overview, 126
using in DELETE statements, 158
using in UPDATE statements, 156

WHILE keyword, 191–192
wildcard searches, 129–130
Windows authentication, 14
Windows Authentication option, 316
Windows-based login

using SSMS, 315–319
using T-SQL, 319

Windows Firewall, opening instance port using, 18
Windows Management Instrumentation (WMI), 354
Windows Server Failover Clustering (WSFC), 400, 

401–402
WITH clause, 263, 267, 276
WITH NORECOVERY, 425
WITH RESULT SETS statement, 218
WITH SCHEMABINDING option, 201
Wizard Actions, 241
WMI (Windows Management Instrumentation), 354
workload groups

altering using T-SQL, 343
creating

using SSMS, 339–340
using T-SQL, 340

dropping using SSMS, 343–344
Work with Only the Most Recent Data option, 307
WSFC (Windows Server Failover Clustering), 400, 

401–402

X
XEvents. See Extended Events
xml data type, 57, 106

Y
year argument, 165
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