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Introduction
This book is about SQL, the popular language programmers use for data.
Specifically, it’s about the worst ways to use SQL.

Everyone makes mistakes, but experts try to learn from their mistakes,
turning them into opportunities to improve their skills. You’ll become a better
software developer by studying the most common errors made by other
developers, and how to fix them.

My first encounter with SQL involved turning down a job. I had just finished
college, and I had been approached by a manager who worked at the univer-
sity and knew me through campus activities. He had an idea for his own
software startup company, and he wanted to develop a database management
system portable between various UNIX platforms using shell scripts. He
needed a programmer like me to write the code to recognize and execute a
limited version of the SQL language.

He said, “I don’t need to support the full language—that would be too much
work. I need only one SQL statement: SELECT.”

I hadn’t been taught SQL in any of my college classes. But I had developed
complete applications in shell, and I knew a little about parsers and domain-
specific languages. So, I thought about taking the job. How hard could it be
to parse a single statement of a specialized language like SQL?

As I started to read about SQL, I noticed immediately that this was a different
sort of language from those I had used before. To call SELECT only one statement
in that language is like calling an engine only one part of an automobile. Both
statements are true enough, but they certainly belie the complexity and depth
of their subjects. To support execution of that single SQL statement, I realized
I would have to develop a fully functional relational database management
system and query engine. I could tell it would take years for an experienced
developer to do that, and I was still too junior to take on a big project like
that by myself.
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I declined this opportunity to code an SQL parser and RDBMS engine in shell
script. The manager had underestimated the scope of his project, perhaps
because he didn’t understand what an RDBMS does.

My early experience with SQL seems to be a common one. Most developers
are self-taught in SQL, learning it out of self-defense when they find themselves
working on a project that requires it. Whether the person is a hobbyist or a
professional programmer or an accomplished researcher with a PhD, SQL is
a language that tends to be used by programmers without training. This leads
to many common mistakes being made over and over.

Notes on the Second Edition
Since writing the first edition of this book, I’ve worked as an SQL consultant,
trainer, developer, and database administrator. I’ve visited dozens of companies
in all sorts of fields of business, all of which use SQL. I’ve talked with other
expert developers and database administrators at conferences and meetups,
hearing about their successes and failures.

All software developers still work with data, no matter what language or system
they use, and SQL is still the dominant language used for data. Since the
software development field in general keeps growing, the number of software
developers using SQL is always increasing, even as alternative database
technologies are also gaining popularity.

The second edition of SQL Antipatterns is updated with the latest observations
about common mistakes of SQL and data-driven application development.
Feedback about the first edition has been addressed. Internet resources are
updated to reference current sites and the latest information.

A number of all-new “mini-antipatterns” appear in between the existing
chapters. These briefly cover all-new types of blunders and describe “quick
wins” you can use to avoid them.

The code examples are updated to be compatible with the latest versions of
MySQL and Python, the most popular open source database and dynamic
programming language in today’s technology market.

Who This Book Is For
SQL Antipatterns is for any software developer who needs to use SQL—which
is virtually all software developers. It doesn’t matter whether you’re a beginner
or a seasoned professional. People at all levels of experience will benefit from
the subjects in this book.
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You may have read a reference on SQL syntax. Now you know all the clauses
of a SELECT statement, and you can get some work done. Gradually, you
increase your SQL skills by reading code, books, and blogs. In spite of this,
it’s hard to tell if you’re learning best practices, or another way to paint
yourself into a corner.

You may find some topics in SQL Antipatterns that are well known to you.
You’ll see new ways of looking at the problems, even if you’re already aware
of the solutions. It’s good to reinforce your good practices by reviewing
widespread programmer misconceptions, and the reasons we avoid them.

It’s not uncommon for the relationship between developers and database
administrators to be contentious. If you’re a DBA, this book can help you
explain good practices to the software developers you work with and the
consequences of straying from that path.

About This Book
There are plenty of books and internet resources for the basics of the SQL
language, so this book assumes the reader has learned enough SQL syntax
already to use the language and get some work done.

Performance, scalability, and optimization are important topics for database-
driven applications, especially on the web, but it’s not the main focus of this
book. Recommended books specifically about performance and scalability
include SQL Performance Tuning [GP03], High Performance MySQL, 4th Edition
[BT21], Efficient MySQL Performance [Nic21], and Effective MySQL Optimizing
SQL Statements [Bra11].

Every brand of SQL database product has its own tools and commands, but
this book is not a command reference or a collection of recipes.

Data access frameworks and object-relational mapping libraries are helpful
tools, but these aren’t the focus of this book either.

Database administration and operation tasks such as server sizing, capacity
planning, installation and configuration, monitoring, backups, log analysis,
and security are important and deserve a book of their own.

Conventions
The following sections describe some conventions in this book.
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Typography
SQL keywords are formatted in all-capitals and in a monospaced font to make
them stand out from the text, as in SELECT.

SQL tables, also in a monospaced font, are spelled with a capital for the initial
letter of each word in the table name, as in Accounts or BugsProducts. SQL
columns, also in a monospaced font, are spelled in lowercase, and words are
separated by underscores, as in account_name.

Literal strings are formatted in italics, as in bill@example.com.

Terminology
SQL is pronounced “ess-cue-ell,” not “see-quell.” Both usages are common
enough that everyone will know what you mean. In this book, the former is
used. You will read phrases like “an SQL query,” not “a SQL query.”

In this book, the plural of index is indexes. In other contexts, it may be plu-
ralized as indices. Both are correct according to most dictionaries.

In SQL, the terms query and statement are somewhat interchangeable, being
any complete SQL command that you can execute. In this book, for the sake
of clarity, query refers to SELECT statements and statement for all others.

Online Resources
The examples and source code shown in this book are under the source code
link on the Pragmatic Bookshelf website.1 You can also report any errors or
suggestions using the errata link on the same site.

If you like this book and it serves you well, I hope that you will let others
know about it—your reviews really do help. Tweets and posts are a great way
to help spread the word. You can find me on Twitter at @billkarwin, or you can
tweet @pragprog directly.

Bill Karwin

October 2022

1. https://pragprog.com/book/bksap1
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