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Introduction

QL is the internationally recognized standard language for

dealing with data in relational databases. Developed by IBM,

SQL became an international standard in 1986. The standard
was updated in 1989, 1992, 1999, 2003, 2008, 2011, 2016, and
2023. It continues to evolve and gain capability. Database vendors
continually update their products to incorporate the new features
of the ISO/IEC standard. (For the curious out there, ISO is the
International Organization for Standardization, and IEC is the
International Electrotechnical Commission.)

SQL isn’t a general-purpose language, such as C++ or Java.
Instead, it’s strictly designed to deal with data in relational data-
bases. With SQL, you can carry out all the following tasks:

¥ Create a database, including all tables and relationships.
¥ Fill database tables with data.

¥ Change the data in database tables.

¥ Delete data from database tables.

¥ Retrieve specific information from database tables.

¥ Grant and revoke access to database tables.

3 Protect database tables from corruption due to access
conflicts or user mistakes.

About This Book

In this book, we cover how to use SQL to build and work with
databases. Using SQL isn’t just about knowing the terms and
keywords, it’s also about knowing when and how to use them to
maximize performance of your application.

Here are some of the things you can do with this book:

3 Find out about the capabilities and limitations of SQL.

¥ Discover how to develop reliable and maintainable database
systems.

Introduction 1



¥ Create databases.
3 Speed database queries.

¥ Control access to sensitive information.

Within this book, you may note that some web addresses break
across two lines of text. If you’re reading this book in print and
want to visit one of these web pages, simply key in the web
address exactly as it’s noted in the text, pretending as though
the line break doesn’t exist. If you’re reading this as an e-book,
you’ve got it easy — just click the web address to be taken directly
to the web page.

Foolish Assumptions

2

We know that this is a For Dummies book, but we don’t really
expect that you’re a dummy. In fact, we assume that you’re a
very smart person. After all, you decided to read this book, which
is a sign of high intelligence indeed. Therefore, we assume that
you may want to do a few things, such as re-create some of the
examples in the book. You may even want to enter some SQL code
and execute it. To do that, you need at the very least an SQL editor
and more likely also a relational database management system
(RDBMS) of some sort. Many choices are available, both propri-
etary and open source. We mention several of these products at
various places throughout the book but don’t recommend any one
in particular. Any product that complies with the ISO/IEC interna-
tional SQL standard should be fine.

That said, take claims of ISO/IEC compliance with a grain of salt.
No RDBMS available today is 100 percent compliant with the ISO/
IEC SQL standard. For that reason, some of the code examples we
give in this book may not work in the particular SQL implementa-
tion that you’re using. The code samples we use in this book are
consistent with the international standard rather than with the
syntax of any particular implementation, unless we specifically
state that the code is for a particular implementation.

SQL Essentials For Dummies



Icons Used in This Book

For Dummies books are known for those helpful icons that point
you in the direction of really great information. This section
briefly describes the icons used in this book.

The Tip icon points out helpful information that’s likely to make
your job easier.

TIP

This icon marks a generally interesting and useful fact —
something that you may want to remember for later use.

REMEMBER

& The Warning icon highlights lurking danger. When you see this
icon, pay attention, and proceed with caution.

WARNING

Where to Go from Here

If you’re brand-new to the database world, start out in Chapter 1.
It explains why databases are useful, and walks through a few of
the different popular database software packages available.

If you're already familiar with database software packages, and
you just want to dive into the nuts and bolts of working with data-
bases, Chapters 2 through 5 cover all the things you’ll need to
know to get a database up and running.

If you’re already an old hand at SQL and you want to dive into
some more advanced topics, Chapters 6 through 8 cover the com-
plicated world of database queries. There are plenty of ways to
retrieve data from a database, but not all of them are efficient —
especially if you have lots of data to work with!

Chapter 9 examines the dreaded security topic. If you’re just cre-
ating a database for your own use, feel free to skip this chapter,
but if you work in an environment where lots of people are going
to need access to your database, this chapter is a must. Knowing
how to protect your data from prying eyes has become a hot topic
these days, and it’s important to know just how to protect it.

Finally, Chapter 10 provides ten tips for improving your database
experience when using SQL to retrieve data.
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IN THIS CHAPTER

» Undertanding what SQL does

» Getting clear on what SQL doesn’t do

» Weighing your SQL
implementation options

Chapter 1
Getting to Know SQL

n the early days of the relational database management system

(RDBMS), there was no standard language for performing rela-

tional operations on data. A number of companies came out
with RDBMS products, and each had its own associated language.
However, differences in syntax and functionality made it impos-
sible for a person using the language of one RDBMS to operate on
data that had been stored by another. The creation of SQL solved
this problem, but SQL is a continually evolving language that
changes with each official release (the most recent being in 2023).
This chapter explores just what SQL is (and isn’t). It also takes a
look at using SQL in some different database packages.

Knowing What SQL Does

SQL (pronounced ess cue el) is a software tool designed to deal
with relational database data. It does far more than just execute
queries. Yes, you can use it to retrieve the data you want from a
database using a query. But you can also use SQL to create and
destroy databases, as well as modify their structure. In addition,
you can add, modify, and delete data with SQL. Even with all that
capability, SQL is still considered only a data sublanguage, which
means that it doesn’t have all the features of general-purpose
programming languages such as C, C++, C#, or Java.

CHAPTER 1 Gettingto KnowSQL 5



SQL is specifically designed for dealing with relational databases,
so it doesn’t include a number of features needed for creating
useful application programs. As a result, to create a complete
application — one that handles queries, as well as provides
access to a database — you have to write the code in one of the
general-purpose languages and embed SQL statements within
the program whenever it communicates with the database.

Knowing What SQL Does Not Do

6

Before we can tell you what SQL doesn’t do, we need to give you
some background information. In the 1930s, computer scientist
and mathematician Alan Turing defined a very simple machine
that could perform any computation that could be performed
by any computer imaginable, regardless of how big and com-
plex. This simple machine has come to be known as a universal
Turing machine. Any computer that can be shown to be equivalent
to a universal Turing machine is said to be Turing-complete. All
modern computers are Turing-complete. Similarly, a computer
language capable of expressing any possible computation is said
to be Turing-complete. Practically all popular languages, includ-
ing C, C#, C++, BASIC, FORTRAN, COBOL, Pascal, Java, and many
others, are Turing-complete. SQL, however, is not.

Because standard SQL is not Turing-complete, you can’t write an
SQL program to perform a complex series of steps the way you can
with a language such as C or Java. On the other hand, languages
such as C and Java don’t have the data-manipulation capabili-
ties that SQL has, so you can’t write a program with them that
will efficiently operate on database data. There are several ways
to solve this dilemma:

3 Combine the two types of language by embedding SQL state-
ments within a program written in a host language such as C.

¥ Have the C program make calls to SQL modules to perform
data-manipulation functions.

¥ Create a new language that includes SQL, but also
incorporates those structures that would make the language
Turing-complete. (This is essentially what Microsoft and
Oracle have done with their versions of SQL.)

All three of these solutions are offered by various vendors.
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Choosing and Using an Available
RDBMS Implementation

SQL by itself isn’t all that useful — you need a platform that stores
the data itself and uses SQL to create, read, update, and delete
(often called CRUD) the data. This is where the RDBMS comes in.

The RDBMS is a program that stores data in a manner that makes
it easy to retrieve the data as quickly as possible. Storing data in a
typical file isn’t efficient, because in order to find a specific data
item, the program would have to read through the entire file until
it got to that data.

An RDBMS system uses various methods to store and index data
so it can quickly find a specific data record, based on the SQL
statement it’s processing. There are plenty of different RDBMS
programs available these days, each with different features to help
increase data retrieval performance. In the following sections,
we fill you in on some of the more common RDBMS programs
available today.

Microsoft Access

Microsoft Access is an entry-level RDBMS with which develop-
ers can build relatively small and simple databases and data-
base applications. It’s designed for use by people with little or no
training in database theory. You can build databases and database
applications using Access, without ever seeing SQL. However, you
can opt to use SQL in Access if you so choose.

Access runs under any of the Microsoft Windows operating
systems, as well as Apple’s macOS, but not under Linux or any
other non-Microsoft operating system.

To reach the SQL editor in Access, do the following:

1. Open a database that already has tables and at least one
query defined.

A great place to start is with the Northwind Traders Starter
Edition database provided as a free download with Access.
The database includes a built-in mini-application that uses
Access forms to help query and insert data. After you
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