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Preface

Microsoft SQL Server is an enterprise database server that is the cornerstone of
modern business applications and is in the center of the business processes of many
leading organizations. The latest release of Microsoft SQL Server, SQL Server 2014,
has many new features. These new features of SQL Server 2014 let you design, build,
and deploy high-performance OLTP applications. Especially, the new in-memory
technology of SQL Server 2014 helps you to design and implement high-performance
OLTP applications. According to Microsoft, in some situations, implementing the
new SQL Server 2014 in-memory technology for existing OLTP applications can
improve the performance of these applications by 10 times. This book will provide
you with all the skills you need to successfully design, build, and deploy databases
using SQL Server 2014. Starting from the beginning, this book gives you an insight
into the key stages of the SQL Server database process, provides you with an
in-depth knowledge of the SQL Server database architecture, and shares tips to help
you design the new database.

By sequentially working through the steps in each chapter, you will gain hands-on
experience in designing, creating, and deploying SQL Server databases and objects.
You will learn how to use SQL Server 2014 Management Studio and the advanced
Transact-SQL queries to retrieve data from the SQL Server database. You will also
learn how to add, modify, and delete data stored within a database. You will use
Transact-SQL statements to create and manage advanced database objects that
include scalar and table-valued functions, views, stored procedures, and triggers.
Finally, you will learn about how the SQL Server 2014 relation engine works,

how indexes and statistics improve query performance, and the new SQL Server
2014 in-memory technologies.
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What this book covers

Chapter 1, Microsoft SQL Server Database Design Principles, explains the database
design process and the architecture and working of the SQL Server 2014 Storage
Engine. This chapter covers the database development life cycle in detail, including
the normalization and denormalization process, benefits of choosing appropriate
data types, and the functioning of the SQL Server 2014 Storage Engine.

Chapter 2, Understanding DDL and DCL Statements in SQL Server, introduces the

reader to the SQL Server 2014 Transact-SQL language elements and SQL Server 2014
Management Studio (SSMS 2014). This chapter explains Transact-SQL DDL, DCL, and
DML language elements in detail, and how you can use them to create, manage, and
secure SQL Server 2014 databases, schemas, and tables. This chapter also shows you
how you can use SQL Server Management Studio to create and manage SQL Server
2014 databases, schemas, and tables. Finally, this chapter covers the purpose of SQL
Server 2014 system databases and highlights the advantages and disadvantages of
database recovery models.

Chapter 3, Data Retrieval Using Transact-SQL Statements, demonstrates how to query
data from tables, how to write multiple table queries, and how to group, organize, and
pivot result set data. This chapter explores the basic form of the SELECT statement and
how it can be used to query data from tables. This chapter also highlights the different
categories of built-in T-SQL functions and how you can use them in your SELECT
statements. This chapter also explains different techniques that you can use to combine
data from multiple tables, how to organize the data, and how to generate the summary
data by grouping or pivoting it. Finally, this chapter covers the purpose of the CTE and
SQL Server 2014 windowing functions and how to use them to quickly solve complex
analytical tasks.

Chapter 4, Data Modification with SQL Server Transact-SQL Statements, illustrates how
to add, modify, and delete data in tables using Transact-SQL DML statements.

This chapter covers how to add data to a table using the INSERT statement, how to
delete the data using the DELETE statement, and how to update existing data using
the UPDATE statement. This chapter also covers the SELECT...INTO, MERGE, and
TRUNCATE TABLE statements, and it highlights the key new enhancements of
these statements in SQL Server 2014.

[2]



Preface

Chapter 5, Understanding Advanced Database Programming Objects and Error Handling,
covers reusable programming objects that includes views, stored procedures
(normal and natively compiled), functions and triggers (based on either DDL or
DML), SQL Server 2014 control-of-flow statements, and structured error handling
blocks. This chapter shows you how you can declare and use variables and how
you can use control-of-flow statements to control your program execution. Next,
it explains the purpose of views, stored procedures, user-defined functions,

and triggers, and highlights the guidelines and restrictions to design each of
these programmable objects. This chapter also illustrates how to handle errors
that occur within Transact-SQL batches and programmable objects using the
TRY...CATCH construct.

Chapter 6, Performance Basics, explains performance-related features of SQL Server
2014. This chapter first explains the architecture of the SQL Server Relational Engine.
Then, it introduces the architecture of the SQL Server 2014 in-memory technology.
Next, it covers all SQL Server 2014 index types and how they can be used to achieve
optimal query performance while reducing the overall response time. Then, it
explores the architectural differences of B-tree, Bw-tree, and xVelocity columnstore
indexes. Finally, it explains core performance topics such as SQL Server query
optimization statistics, SQL Server transactions and locks, and tools that come with
SQL Server 2014 Database Engine, which you can use to monitor and troubleshoot its
Database Engine performance.

What you need for this book

The following are the software prerequisites to run the samples in the book:

*  Windows 7.0 SP1 or later
*  SQL Server 2014 Developer edition
* SQL Server Management Studio

* AdventureWorks2012 sample database, which is available for download
from the CodePlex site at http://msftdbprodsamples.codeplex.com/
downloads/get/478214

Who this book is for

If you want to learn how to design, implement, and deliver successful database
solutions with SQL Server 2014, this is the book for you.

[31]
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Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"Each row in the Customer table represents an individual customer."

A block of code is set as follows:

[default]
DECLARE @Table2 TABLE (
COL1 [int],
COL2 [varchar] (30),
COL3 [datetime],
INDEX [ixc_colB] CLUSTERED (col3)
WITH (FILLFACTOR=80),
INDEX [ixnc_coll col2] NONCLUSTERED (coll, col2)
WITH (FILLFACTOR=80)
)

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this: "Right-click
on User-Defined Data Types and choose New User-Defined Data Type."

% Warnings or important notes appear in a box like this.
.

a1

~Q Tips and tricks appear like this.

[4]
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Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbacke@packtpub.com,
and mention the book title via the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the example code

You can download the example code files for all Packt books you have purchased
from your account at http: //www.packtpub.com. If you purchased this book
elsewhere, you can visit http: //www.packtpub.com/support and register to have
the files e-mailed directly to you.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes

do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you would report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http: //www.packtpub.
com/submit-errata, selecting your book, clicking on the errata submission form link,
and entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded on our website, or added to any list of
existing errata, under the Errata section of that title. Any existing errata can be viewed
by selecting your title from http: //www.packtpub.com/support.

[51]
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Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questionse@packtpub.com if you are having a problem with
any aspect of the book, and we will do our best to address it.

[6]



Microsoft SQL Server

Database Design Principles

Database design is one of the most important tasks in the Systems Development
Life Cycle (SDLC), also referred to as Application Development Life Cycle
(ADLC). That's because databases are essential for all businesses, and good design is
crucial to any business-critical, high-performance application. Poor database design
results in wasted time during the development process and often leads to unusual
databases that are unfit for use.

We'll be covering the following topics in this chapter:

The database design process and considerations

The table design process, which includes identifying entities and attributes,
creating a relationship between entities, and ensuring data integrity

The basics of data normalization
The SQL Server database architecture
The importance of choosing the appropriate data type
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