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Preface

Since its first incarnation in the 1970s, the Structured Query Language (SQL) has
been developed hand in hand with the information boom, and as a result, it is the
most widely used database manipulation language in business and industry. A
number of different software companies and program developers, including those
in the open source movement (http://www.opensource.org), have concurrently
developed their own SQL dialects in response to specific professional needs. All
the while, standards bodies have developed a growing list of common features.

SQL in a Nutshell, Third Edition, describes the latest ANSI standard, SQL2003
(SQL3) version of each SQL command, and then documents each platform’s
implementation of that command. In this book, you will find a concise explana-
tion of the relational database management system (RDBMS) model, a clear-cut
explanation of foundational RDBMS concepts, and thorough coverage of SQL
syntax and commands.

Most importantly, at least if you’re a programmer or developer, SQL in a Nutshell,
Third Edition, provides a concise guide both to the most popular commercial
database packages on the market (Microsoft SQL Server and Oracle). It is also the
guide for two of the best-known open source database products (MySQL and
PostgreSQL). The attention this book pays to open source SQL platforms recog-
nizes the growing importance of the open source movement within the computing
community.

The SQL syntax covered in this book includes:

• ANSI SQL2003 (also known as SQL3) standard syntax

• MySQL version 5.1

• Oracle Database 11g

• PostgreSQL version 8.2.1

• Microsoft SQL Server 2008
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Why This Book?
The primary source of information for relational databases is the documentation
and help files provided by the vendors themselves. While each vendor’s documen-
tation is an indispensable resource that most database programmers and database
administrators turn to first, this documentation has a number of limitations:

• It describes the vendor’s implementation of SQL without giving you any con-
text as to how well that implementation meets the ANSI standard for SQL.

• It covers only a single, specific vendor’s product. There is no coverage of
translation, migration, or integration issues.

• It typically describes programming methods in a multitude of small, discon-
nected documents or help files.

• It covers individual commands, often in confusing detail, obscuring the sim-
ple and direct uses of commands that programmers and administrators use
every day.

In other words, the documentation included with a vendor’s database provides an
exhaustive explanation of every aspect of that particular vendor’s platform. This is
only natural; after all, help texts are geared toward delivering the main facts about
a product. They’ll tell you a command’s specific syntax (and all its obscure vari-
ants) and, in general terms, how to implement it. However, if you move between
RDBMSs and you need to be productive very quickly, you will rarely use those
obscure command variations; instead, you’ll utilize the capabilities most common
in real-life situations.

This book begins where the vendor documentation ends by distilling the experi-
ences of professional database administrators and developers who have used these
SQL variants day in and day out to support complex enterprise applications. It
offers you the benefit of their experience in a compact and easily usable format.
Whether SQL is new to you or you have been using SQL since its earliest days,
there are always new tips and techniques to learn. And when you’re moving
between different implementations, it’s always important to find out about the
issues that can bite you if you’re not careful and informed.

Who Should Read This Book?
SQL in a Nutshell, Third Edition, benefits several groups of users. It will be useful
for programmers who require a concise and handy SQL reference tool; for devel-
opers who need to migrate from one SQL dialect to another; and for database
administrators (DBAs) who need to both execute a myriad of SQL statements to
keep their enterprise databases up and running, and create and manage objects
such as tables, indexes, and views.

This book is a reference work, not a tutorial. The writing is not expository. For
example, we won’t explain the concept of an elementary loop. Experienced devel-
opers already know such things—you want the meat. So we will explain, for
example, the detailed workings of an ANSI standard cursor, how it works on each
of the database platforms we cover, the special capabilities of cursors on each
database platform, and the various pitfalls of cursors and how to get around them.
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While we don’t intend for SQL in a Nutshell, Third Edition, to be a tutorial on
SQL or a handbook for database design, we do provide some brief coverage of
introductory topics, and we hope you’ll find that helpful. Chapter 1 and
Chapter 2 provide a concise introduction to SQL, covering the general origins,
essential structure, and basic operation of the language. If you’re new to SQL,
these chapters will help you get started.

How This Book Is Organized
SQL in a Nutshell, Third Edition, is divided into four chapters and one appendix:

Chapter 1, SQL History and Implementations
Discusses the relational database model, describes the current and previous
SQL standards, and introduces the SQL implementations covered in this
book.

Chapter 2, Foundational Concepts
Describes the fundamental concepts necessary for understanding relational
databases and SQL commands.

Chapter 3, SQL Statement Command Reference
Provides an alphabetical command reference to SQL statements. This chapter
details the latest ANSI standard (SQL3) for each command, as well as the
implementation of each command by MySQL, Oracle, PostgreSQL, and SQL
Server.

Chapter 4, SQL Functions
Provides an alphabetical reference of the ANSI SQL3 functions, describing
vendor implementations of all SQL3 functions. In addition, this chapter
includes coverage of all platform-specific functions that are unique to each
implementation.

Appendix, Shared and Platform-Specific Keywords
Provides a table of keywords declared in SQL3 and by the different database
platforms. You can use this table to look for words that you should not use
for object or variable names.

How to Use This Book
SQL in a Nutshell, Third Edition, is primarily a command reference. As a conse-
quence, you’ll probably use it to look up a variety of SQL commands and
functions. However, with documentation for the ANSI standard itself plus four
database platforms, the description for each command has the potential to get
very large.

In order to reduce the verbiage describing each command, we compare each plat-
form’s implementation to the SQL3 standard. If the platform supports a clause
described in the SQL3 discussion, we won’t repeat that clause again.

Generic and transportable examples are provided within the body of each SQL3
command description. Since the SQL3 standard is ahead of most database plat-
forms, examples aren’t provided for elements of the SQL3 commands that are not
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supported by any platform discussed in this book. In addition, more examples are
provided for each database platform that highlight unique extensions and
enhancements, of which there are many.

We recognize that our approach may necessitate jumping from a description of a
platform’s implementation of a command back to the corresponding SQL3
command description. However, we felt that this was better than packing the
book with hundreds of pages of redundant content.

Resources
The following websites provide additional information about the various plat-
forms covered in this book:

MySQL
The corporate resource for MySQL is http://www.mysql.com, and another
good site is http://dev.mysql.com/doc/refman/5.1/en/. A great developer
resource with lots of useful tips is Devshed.com. See http://www.devshed.com/
c/b/MySQL/ for MySQL-specific information.

PostgreSQL
The home for this open source database is located at http://www.postgresql.org.
In addition to making a great deal of useful information available for down-
load, this site also maintains mailing lists for PostgreSQL users. Another
PostgreSQL site worth investigating is http://www.pgsql.com, which offers
support for commercial customers.

Oracle
Oracle’s cyberspace home is http://www.oracle.com. A great resource for hard-
core Oracle users is http://www.oracle.com/technology/. You can also find all
Oracle documentation at http://www.oracle.com/technology/documentation/
index.html. For useful independent information about Oracle, be sure to
check out the Independent Oracle User Group at http://www.ioug.org.

SQL Server
The official Microsoft SQL Server website is http://www.microsoft.com/sql/.
Another good resource is found at the home of the Professional Association
for SQL Server (PASS) at http://www.sqlpass.org.

Changes in the Third Edition
One of the biggest reasons to release a new edition of a technology book is
because the technology has progressed. Since the second edition of this book was
published, the ANSI standard has released one new version and all of the data-
base platforms it covers have delivered at least one major release. Consequently,
our readers want fresh content on the latest versions of SQL in the marketplace
today.

Here are more details about changes in this third edition:
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Reduced footprint
The readership of SQL in a Nutshell, Second Edition, loved its expansive
coverage of all major database platforms. However, maintaining such a huge
amount of content proved to be too difficult for the return on the invest-
ment. Therefore, based upon the results of a large readership survey, we
decided to remove the two least popular database platforms from this
edition: Sybase Adaptive Server and IBM’s DB2 UDB.

Improved organization
The second edition did a great job of presenting everything readers could want
to know about all of the commands and functions available in SQL and the
major database platforms, but that didn’t mean the content was always easy to
find or navigate. We’ve added better indexes, tables of content, and page
headers and footers so you can navigate much more quickly and effectively.

More examples
It’s impossible to have too many examples. We’ve added to our already large
set of basic examples, including more sample code that highlights the unique
and powerful capabilities of the SQL standard and the extensions offered by
each database platform.

Conventions Used in This Book
This book uses the following typographical conventions:

Constant width

Used to indicate programming syntax, code fragments, and examples.

Constant width italic

Used to indicate variables in code that should be replaced with user-supplied
values.

Constant width bold

Used in code sections to highlight portions of the code.

Italic
Used to introduce new terms, for emphasis, to indicate commands or user-
specified file and directory names, and to indicate variables within text.

Bold

Used to display the names of database objects, such as tables, columns, and
stored procedures.

UPPERCASE ITALIC
Used to indicate SQL keywords when they appear in the text.

Indicates a tip, suggestion, or general note.

Indicates a warning or caution.
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Using Code Examples
This book is here to help you get your job done. In general, you may use the code
in this book in your programs and documentation. You do not need to contact us
for permission unless you’re reproducing a significant portion of the code. For
example, writing a program that uses several chunks of code from this book does
not require permission. Selling or distributing a CD-ROM of examples from this
book does require permission. Answering a question by citing this book and
quoting example code does not require permission. Incorporating a significant
amount of example code from this book into your product’s documentation does
require permission.

We appreciate, but do not require, attribution. An attribution usually includes the
title, author, publisher, and ISBN. For example: “SQL in a Nutshell, Third
Edition, by Kevin E. Kline with Daniel Kline and Brand Hunt. Copyright 2009
O’Reilly Media, Inc., 978-0-596-51884-4.”

If you feel your use of code examples falls outside fair use or the permission given
above, feel free to contact us at permissions@oreilly.com.

How to Contact Us
We have tested and verified the information in this book to the best of our ability,
but you may find that features have changed (or even that we have made
mistakes!). We want to hear from you, especially with information that will make
this book better. Please let us know about any errors you find, as well as your
suggestions for future editions, by writing to:

O’Reilly Media, Inc.
1005 Gravenstein Highway North
Sebastopol, CA 95472
800-998-9938 (in the U.S. or Canada)
707-829-0515 (international/local)
707-829-0104 (fax)

We have a website for this book, where we’ll list any examples, errata, or plans for
future editions. You can access this page at:

http://www.oreilly.com/catalog/9780596518844/

Please help us out by pointing out any typos or syntactical errors that you
encounter. (You can imagine how hard it is to proofread a book covering the
ANSI standard and four separate products.) You may also ask technical questions
or comment on the book by sending an email to:

bookquestions@oreilly.com

For more information about our books, conferences, software, Resource Centers,
and the O’Reilly Network, see the O’Reilly website:

http://www.oreilly.com
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Safari® Books Online
When you see a Safari® Books Online icon on the cover of your
favorite technology book, that means the book is available
online through the O’Reilly Network Safari Bookshelf.

Safari offers a solution that’s better than e-books. It’s a virtual
library that lets you easily search thousands of top tech books, cut and paste code
samples, download chapters, and find quick answers when you need the most
accurate, current information. Try it for free at http://safari.oreilly.com.
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SQL History and

Implementations

In the early 1970s, the seminal work of IBM research fellow Dr. E. F. Codd led to
the development of a relational data model product called SEQUEL, or Structured
English Query Language. SEQUEL ultimately became SQL, or Structured Query
Language.

IBM, along with other relational database vendors, wanted a standardized method
for accessing and manipulating data in a relational database. Although IBM was
the first to develop relational database theory, Oracle was first to market the tech-
nology. Over time, SQL proved popular enough in the marketplace to attract the
attention of the American National Standards Institute (ANSI), which released
standards for SQL in 1986, 1989, 1992, 1999, 2003, and 2006. This text covers
the ANSI 2003 standard because the 2006 standard deals with elements of SQL
outside the scope of the commands described in this book. (In essence, the
SQL2006 standard describes how XML would be used in SQL.)

Since 1986, various competing languages have allowed programmers and devel-
opers to access and manipulate relational data. However, few were as easy to learn
or as universally accepted as SQL. Programmers and administrators now have the
benefit of being able to learn a single language that, with minor adjustments, is
applicable to a wide variety of database platforms, applications, and products.

SQL in a Nutshell, Third Edition, provides the syntax for five common implemen-
tations of SQL2003 (SQL3):

• The ANSI SQL standard

• MySQL version 5.1

• Oracle Database 11g

• PostgreSQL version 8.3

• Microsoft’s SQL Server 2008
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The Relational Model and ANSI SQL
Relational database management systems (RDBMSs) such as those covered in this
book are the primary engines of information systems worldwide, and particularly
of web applications and distributed client/server computing systems. They enable
a multitude of users to quickly and simultaneously access, create, edit, and manip-
ulate data without impacting other users. They also allow developers to write
useful applications to access their resources and provide administrators with the
capabilities they need to maintain, secure, and optimize organizational data
resources.

An RDBMS is defined as a system whose users view data as a collection of tables
related to each other through common data values. Data is stored in tables, which
are composed of rows and columns. Tables of independent data can be linked (or
related) to one another if they each have unique, identifying columns of data
(called keys) that represent data values held in common. E. F. Codd first described
relational database theory in his landmark paper “A Relational Model of Data for
Large Shared Data Banks,” published in the Communications of the ACM (Associ-
ation for Computing Machinery) in June, 1970. Under Codd’s new relational data
model, data was structured (into tables of rows and columns); manageable using
operations such as selections, projections, and joins; and consistent as the result of
integrity rules such as keys and referential integrity. Codd also articulated rules
that governed how a relational database should be designed. The process for
applying these rules is now known as normalization.

Codd’s Rules for Relational Database Systems

Codd applied rigorous mathematical theories (primarily set theory) to the
management of data, and he compiled a list of criteria a database must meet to be
considered relational. At its core, the relational database concept centers around
storing data in tables. This concept is now so common as to seem trivial; however,
not long ago the goal of designing a system capable of sustaining the relational
model was considered a long shot with limited usefulness.

Following are Codd’s Twelve Principles of Relational Databases:

1. Information is represented logically in tables.

2. Data must be logically accessible by table, primary key, and column.

3. Null values must be uniformly treated as “missing information,” not as empty
strings, blanks, or zeros.

4. Metadata (data about the database) must be stored in the database just as
regular data is.

5. A single language must be able to define data, views, integrity constraints,
authorization, transactions, and data manipulation.

6. Views must show the updates of their base tables and vice versa.

7. A single operation must be available to do each of the following operations:
retrieve data, insert data, update data, or delete data.

8. Batch and end-user operations are logically separate from physical storage
and access methods.
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is free; instead, a NULL price indicates that the amount is not known or perhaps
has not yet been determined.

There is a good deal of differentiation between the database plat-
forms in terms of how they handle NULL values. This leads to
some major porting issues between those platforms relating to
NULLs. For example, an empty string (i.e., a NULL string) is
inserted as a NULL value on Oracle. All the other databases cov-
ered in this book permit the insertion of an empty string into VAR-
CHAR and CHAR columns.

One side effect of the indeterminate nature of a NULL value is that it cannot be
used in a calculation or a comparison. Here are a few brief but very important
rules, from the ANSI standard, to remember about the behavior of NULL values
when dealing with NULLs in SQL statements:

• A NULL value cannot be inserted into a column defined as NOT NULL.

• NULL values are not equal to each other. It is a frequent mistake to compare
two columns that contain NULL and expect the NULL values to match. (The
proper way to identify a NULL value in a WHERE clause or in a Boolean
expression is to use phrases such as “value IS NULL” and “value IS NOT
NULL”.)

• A column containing a NULL value is ignored in the calculation of aggregate
values such as AVG, SUM, or MAX COUNT.

• When columns that contain NULL values are listed in the GROUP BY clause
of a query, the query output contains a single row for NULL values. In
essence, the ANSI standard considers all NULLs found to be in a single
group.

• DISTINCT and ORDER BY clauses, like GROUP BY, also see NULL values
as indistinguishable from each other. With the ORDER BY clause, the ven-
dor is free to choose whether NULL values sort high (first in the result set) or
sort low (last in the result set) by default.

Metadata (rules 4 and 10)

Codd’s fourth rule for relational databases states that data about the database
must be stored in standard tables, just as all other data is. Data that describes the
database itself is called metadata. For example, every time you create a new table
or view in a database, records are created and stored that describe the new table.
Additional records are needed to store any columns, keys, or constraints on the
table. This technique is implemented in most commercial and open source SQL
database products. For example, SQL Server uses what it calls “system tables” to
track all the information about the databases, tables, and database objects in any
given database. It also has “system databases” that keep track of information
about the server on which the database is installed and configured.



 



 

8 | Chapter 1: SQL History and Implementations

Set theory was the brainchild of mathematician Georg Cantor, who
developed it at the end of the nineteenth century. At the time, set
theory (and Cantor’s theory of the infinite) was quite controversial.
Today, set theory is such a common part of life that it is learned in
elementary school. Things like card catalogs, the Dewey Decimal
System, and alphabetized phone books are all simple and common
examples of applied set theory.

Examples of set theory in conjunction with relational databases are detailed in the
following section.

Codd’s Rules in Action: Simple SELECT Examples

Up to this point, this chapter has focused on the individual aspects of a relational
database platform as defined by Codd and implemented under ANSI SQL. This
section presents a high-level overview of the most important SQL statement,
SELECT, and some of its most salient points—namely, the relational operations
known as projections, selections, and joins:

Projection
Retrieves specific columns of data

Selection
Retrieves specific rows of data

Join
Returns columns and rows from two or more tables in a single result set

Although at first glance it might appear as though the SELECT statement deals
only with the relational selection operation, in actuality, SELECT deals with all
three operations.

The following statement embodies the projection operation by selecting the first
and last names of an author, plus his home state, from the authors table:

SELECT au_fname, au_lname, state

FROM   authors

The results from any such SELECT statement are presented as another table of data:

au_fname             au_lname                            state

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

Johnson              White                               CA

Marjorie             Green                               CA

Cheryl               Carson                              CA

Michael              O'Leary                             CA

Meander              Smith                               KS

Morningstar          Greene                              TN

Reginald             Blotchet-Halls                      OR

Innes                del Castillo                        MI

The resulting data is sometimes called a result set, work table, or derived table,
differentiating it from the base table in the database that is the target of the
SELECT statement.
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History of the SQL Standard
In response to the proliferation of SQL dialects, ANSI published its first SQL stan-
dard in 1986 to bring about greater conformity among vendors. This was followed
by a second, widely adopted standard in 1989. The International Standards Orga-
nization (ISO) also approved the SQL standard. ANSI released one update in
1992, known as SQL92 or SQL2, and another in 1999, termed SQL99 or SQL3.
The next update, made in 2003, is also referred to as SQL3 (or SQL2003). When
we use that term in this book, we are referring to the 2003 revision of the
standard.

Each time it revises the SQL standard, ANSI adds new features and incorporates
new commands and capabilities into the language. For example, the SQL99 stan-
dard added a group of capabilities that handled object-oriented datatype
extensions.

What’s New in SQL2006

The ANSI standards body that regulates SQL issued a new standard in 2006, in
which the important major improvements of SQL3 were retained and augmented.
The ANSI SQL2006 release was evolutionary over the SQL3 release, but it did not
include any significant changes to the SQL3 commands and functions that were
described in the second edition of this book. Instead, SQL2006 described an
entirely new functional area of behavior for the SQL standard. Briefly, SQL2006
describes how SQL and XML (the eXtensible Markup Language) interact. For
example, the SQL2006 standard describes how to import and store XML data in a
SQL database, manipulate that data, and then publish the data both in native
XML form and as conventional SQL data wrapped in XML form. The SQL2006
standard provides a means of integrating SQL application code with XQuery, the
XML Query Language standardized by the World Wide Web Consortium (W3C).
Because XML and XQuery are disciplines in their own right, they are considered
beyond the scope of this book and are not covered here.

What’s New in SQL2003 (SQL3)

SQL99 had two main parts, Foundation:1999 and Bindings:1999. The SQL3 Foun-
dation section includes all of the Foundation and Bindings standards from
SQL99, as well as a new section called Schemata.

The Core requirements of SQL3 did not change from Core SQL99, so the data-
base platforms that conformed to Core SQL99 automatically conform to SQL3.
Although the Core of SQL3 has no additions (except for a few new reserved
words), a number of individual statements and behaviors have been updated or
modified. Because these updates are reflected in the individual syntax descrip-
tions of each statement in Chapter 3, we won’t spend time on them here.

A few elements of the Core in SQL99 were deleted in SQL3, including:

• The BIT and BIT VARYING datatypes

• The UNION JOIN clause

• The UPDATE...SET ROW statement



 



 

12 | Chapter 1: SQL History and Implementations

Two committees—one within ANSI, the other within ISO, and both composed of
representatives from virtually every RDBMS vendor—drafted the supplemental
feature definitions described in this section. In this collaborative and somewhat
political environment, vendors compromised on exactly which proposed features
and implementations would be incorporated into the new standard.

New features in the ANSI standard often are derived from an existing product or
are the outgrowth of new research and development in the academic community.
Consequently, vendor adoption of specific ANSI standards can be spotty. A rela-
tively new addition to the SQL3 standard is SQL/XML (greatly expanded in
SQL2006.) The other parts of the SQL99 standard remain in SQL3, though their
names may have changed and they may have been slightly rearranged.

The nine supplemental features packages, representing different subsets of
commands, are platform-optional. Some features might show up in multiple pack-
ages, while others do not appear in any of the packages. These packages and their
features are described in the following list:

Part 1, SQL/Framework
Includes common definitions and concepts used throughout the standard.
Defines the way the standard is structured and how the various parts relate to
one another, and describes the conformance requirements set out by the stan-
dards committee.

Part 2, SQL/Foundation
Includes the Core, an augmentation of the SQL99 Core. This is the largest
and most important part of the standard.

Part 3, SQL/CLI (Call-Level Interface)
Defines the call-level interface for dynamically invoking SQL statements from
external application programs. Also includes over 60 routine specifications to
facilitate the development of truly portable shrink-wrapped software.

Part 4, SQL/PSM (Persistent Stored Modules)
Standardizes procedural language constructs similar to those found in data-
base platform-specific SQL dialects such as PL/SQL and Transact-SQL.

Part 9, SQL/MED (Management of External Data)
Defines the management of data located outside of the database platform
using datalinks and a wrapper interface.

Part 10, SQL/OBJ (Object Language Binding)
Describes how to embed SQL statements in Java programs. It is closely
related to JDBC, but offers a few advantages. It is also very different from the
traditional host language binding possible in early versions of the standard.

Part 11, SQL/Schemata
Defines over 85 views (three more than in SQL99) used to describe the meta-
data of each database and stored in a special schema called INFORMATION_
SCHEMA. Updates a number of views that existed in SQL99.
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