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Preface

MySQL is the most popular open source database system available. Although it’s
free, it’s still very dependable and fast, and is being employed increasingly in areas
that used to be the province of Oracle or MS SQL Server. Thanks to a variety of
utilities packaged with MySQL, administration is fairly effortless. And with its
several application programming interfaces (APIs), it’s easy to develop your own
software to interface with MySQL.

This book provides a quick reference to MySQL statements and functions, the
administrative utilities, and the most popular APIs. The first few chapters are
designed to help you get started with MySQL. Each chapter on an API also starts
with a tutorial.

When this book was written, Version 4.1 of MySQL was released, and early releases
of the development Version of 5.0 were available but not yet stable. As a result, you
will find mostly features from Version 4.x, along with some from Version 5.x, in this
book. Features that appear only in newer versions are noted as such.

The Purpose of This Book

The purpose of this book is to provide a quick reference to:

* MySQL statements and functions

* The most popular APIs used to access MySQL databases

* Command-line options and configuration information for the MySQL server
and utilities

Several chapters start with tutorials, but the central purpose of the book is to fill
in the gaps for people who are already comfortable with relational databases.

The format that I've followed for a description of each statement or function is to
move from curt memory-joggers to more leisurely explanations. If you know the
function that you’re looking up, but can’t quite remember the syntax, you’ll find

Xxi



that first. If you need a bit more information to jog your memory or to clarify the
possibilities available with the function, you can find this in the first sentence or
so of the explanation. If you require more clarification concerning a function’s
use, you can continue with the slower-paced material that follows. Examples of
usage are provided for most functions.

In summary, the goal is to be brief but fairly complete, and to increase the level of
detail as you read on.

How This Book Is Organized

This book is broken up into fourteen chapters and three appendixes, as follows:

Chapter 1, Introduction to MySQL, explains the major components of MySQL and
useful guidelines for getting information and dealing with the MySQL
community.

Chapter 2, Installing MySQL, describes how to get MySQL running on all the
systems supported by MySQL AB. It is necessary to read this chapter only if your
system does not already have MySQL installed.

Chapter 3, MySQL Basics, introduces SQL and use of the mysql command-line
utility. It is no replacement for learning SQL and relational database design, but
can be useful to orient you.

Chapter 4, SQL Statements, is the major chapter in this book, a comprehensive
listing of all SQL statements supported by MySQL and their subclauses.

Chapter 5, String Functions, covers SQL functions for manipulating text data.

Chapter 6, Date and Time Functions, covers SQL functions that manipulate the
various data and time formats supported by MySQL.

Chapter 7, Mathematical and Aggregate Functions, covers mathematical SQL func-
tions and functions used for combining information in columns, such as MAX()
and COUNT().

Chapter 8, Flow Control Functions, covers SQL functions, such as CASE and IF.

Chapter 9, Miscellaneous Functions, covers SQL functions that can be used to
control or get information about the database engine, and do other miscellaneous
tasks.

Chapter 10, MySQL Server and Client, covers the options for the mysqld daemon,
the mysql command-line client, and related commands.

Chapter 11, Command-Line Utilities, covers other commands for administering
MySQL and its data.

Chapter 12, Perl API presents the Perl DBI module, used to access MySQL data-
bases from Perl.

Chapter 13, PHP API, presents the PHP functions used to query and manipulate
MySQL databases.

Chapter 14, C API, covers the data types and functions provided by MySQL’s
basic C library.
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Appendix A, Datatypes, lists all the data types supported by MySQL.

Appendix B, Operators, lists all MySQL operators, such as arithmetic signs and
the LIKE and IS NULL comparison operators.

Appendix C, Environment Variables, lists the operating system’s environment
variables consulted by the MySQL server, client, and other utilities.

Conventions Used in This Book

The following typographical conventions are used in this book:

Plain text
Indicates menu titles, menu options, menu buttons, and keyboard accelera-
tors (such as Alt and Ctrl).

Italic
Indicates new terms, URLs, email addresses, usernames, hostnames, file-
names, file extensions, pathnames, directories, and utilities.

Constant width
Indicates elements of code, configuration options, variables, functions,
modules, the contents of files, or the output from commands.

Constant width bold
Shows commands or other text that should be typed literally by the user.

Constant width italic
Shows text that should be replaced with user-supplied values.

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
O’Reilly books does require permission. Answering a question by citing this book
and quoting example code does not require permission. Incorporating a signifi-
cant 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: “MySQL in a Nutshell by Russell
J.T. Dyer. Copyright 2005 O’Reilly Media, Inc., 0-596-00789-2.”

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.
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Request for Comments

Please address comments and questions concerning this book to the publisher:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

(800) 998-9938 (in the United States or Canada)
(707) 829-0515 (international or local)

(707) 829-0104 (fax)

The examples in this book are professionally written and have been tested, but
that does not mean that they are guaranteed to be bug-free or to work correctly
with your version and your platform’s implementation of MySQL 2.1. If you have
problems, find bugs, or have suggestions for future editions, please email them to:

bookquestions@oreilly.com

There’s a web page for this book that lists errata, examples, and any additional
information. You can access this page at:

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

For more information about books, conferences, Resource Centers, and the
O’Reilly Network, see the O’Reilly web site at:

http:/fwww.oreilly.com

Safari Enabled

-. When you see a Safari® Enabled icon on the cover of your favorite
sa‘a'l technology book, that means the book is available online through
B rmsss  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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Introduction to MySQL

MySQL is an open source, multithreaded, relational database management system
created by Michael “Monty” Widenius in 1995. In 2000, MySQL was released
under a dual-license model that permitted the public to use it for free under the
GNU Public License (GPL); this caused its popularity to soar. The company that
owns and develops MySQL is MySQL AB (the AB stands for aktiebolag, or stock
company). Currently, MySQL AB estimates that there are more than 4 million
installations of MySQL worldwide, and reports an average of 35,000 downloads a
day of MySQL installation software from its site and from mirror sites. The
success of MySQL as a leading database is due not only to its price—after all,
other cost-free and open source databases are available—Dbut also its reliability,
performance, and features.

The Value of MySQL

Many features contribute to MySQL’s standing as a superb database system. Its
speed is one of its most prominent features. In a comparison by eWEEK of several
databases—including MySQL, Oracle, MS SQL, IBM DB2, and Sybase ASE—
MySQL and Oracle tied for best performance and for greatest scalability (see http://
www.mysql.com/it-resources/benchmarks for more details). For a database long
dismissed by many people, MySQL is remarkably scalable, and is able to handle
tens of thousands of tables and billions of rows of data. Plus, it manages small
amounts of data quickly and smoothly.

The storage engine, which manages queries and interfaces between a user’s SQL
commands and the database’s backend storage, is the critical software in any
database management system. MySQL offers several storage engines—previously
called table types—with different advantages. Some are transaction-safe storage
engines that allow for rollback of data. Additionally, MySQL has a tremendous
number of built-in functions that are detailed in several chapters of this book.



MySQL is also very well-known for rapid and stable improvements. Whenever
you visit MySQL AB’s site to download MySQL, you will see a stable release that
has been thoroughly tested. You will also see a distribution that has undergone
testing, but contains components that have not been tested as thoroughly as the
standard version. This version contains everything in the latest standard version
plus new features that eventually will be rolled into the standard version. Each
new release comes with speed and stability improvements, as well as new features.

The MySQL Package

The MySQL package comes with several programs. Foremost is the MySQL
server, represented by the mysqld daemon. The daemon listens for requests on a
particular port (3306 by default) by which clients submit queries. The standard
MySQL client program is simply called mysql. With this text-based interface, a
user can log in and execute SQL queries. This client can also accept queries from
text files containing queries, and thereby execute them on behalf of the user or
other software. However, most MySQL use is done by programs using a variety of
languages. The interfaces for Perl, PHP, and C are discussed in this book.

A few wrapper scripts for mysqld come with MySQL. The mysqld_safe script is the
most common way to start mysqld, because the script can restart the daemon if it
crashes. This helps ensure minimal downtime for database services. The script
mysqld multi is used to start multiple sessions of mysqld safe, and thereby
multiple mysqld instances, for handling requests from different ports and different
Unix socket files, and to make it easier to serve different sets of databases. For MS
Windows NT and 2000 servers, there’s mysqld-nt. It supports the named pipes
that some Windows systems use instead of socket files.

MySQL also comes with a variety of utilities for managing a MySQL server.
mysqlaccess is used for creating user accounts and setting their privileges.
mysqladmin can be used to manage the MySQL server itself from the command line.
This interaction includes checking a server’s status and usage, and shutting down a
server. mysqlshow may be used to examine a server’s status, as well as information
about databases and tables. Some of these utilities require Perl, or ActivePerl for
Windows, to be installed on the server. See http://www.perl.org to download and
install a copy of Perl on non-Windows systems, and http://www.activestate.com/
Products/ActivePerl to download and install a copy of ActivePerl on Windows
systems.

MySQL also comes with a few utilities for importing and exporting data from and
to MySQL databases. mysqldump is the most popular for exporting data and table
structures to a plain-text file known as a dump file. This can be used for backing
up data or for manually moving it between servers. The mysql client can be used
to import the data back to MySQL from a dump file.

mysqlhotcopy can also be used to back up a database or specific tables. It’s more
effective at data consistency between tables than mysqldump, because it locks the
tables automatically. The resulting backup files are ready-to-use copies of the
databases in the format MySQL uses. To restore them, you can just copy them to
MySQL’s data directory.
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For importing data into MySQL from an external file that was exported in a
common database format, MySQL provides mysqlimport.

Licensing

Although MySQL can be used for free and is open source, MySQL AB holds the
copyrights to the source code. The company offers a dual-licensing program for its
software: one allows cost-free use through the GPL under certain common
circumstances, and the other is a commercial license bearing a fee. They’re both
the same software, but each has a different license and different privileges. See
http:/fwww.fsf.org/licenses for more details on the GPL.

MySQL AB allows you to use the software under the GPL if you use it without
redistributing it, or if you redistribute it only with software licensed under the
GPL. You can even use the GPL if you redistribute MySQL with software that you
developed, as long as you distribute your software under the GPL as well.

However, if you have developed an application that requires MySQL for its func-
tionality and you want to sell your software with MySQL under a nonfree license,
you must purchase a commercial license from MySQL AB. There are other
scenarios in which a commercial license may be required. For details on when you
must purchase a license, see http://www.mysql.com/companyl/legal/licensing.

Besides holding the software copyrights, MySQL AB also holds the MySQL trade-
mark. As a result, you cannot distribute software that includes MySQL in the name.

Mailing Lists

You can receive some assistance with problems that you may have with MySQL
from the MySQL community at no charge through several listserv email systems
hosted by MySQL AB. There is a main mailing list for MySQL (mysql) and several
specialized mailing lists where anyone can post a message for help on a particular
topic. One list covers questions about database performance (benchmarks).
Another is for questions on the Windows versions of MySQL (win32). There are
also lists for problems concerning the Java JDBC drivers (java) and for the Perl
DBI module (perl).

For a complete listing or to subscribe to one or more of these mailing lists, go to
http:/lists.mysql.com. On this mailing list page, you will find links for subscribing
to each list. When you click a subscription link, you will see a very simple form on
which to enter your email address. Some subscribers, incidentally, like to use a
special email address and name representing their online persona. It allows you
anonymity and may make sorting emails easier. Others, however, prefer to use
their real name and contact information. After you enter your email address, you
will receive an automated message to confirm your address. That email will have a
link to the MySQL site with some parameters identifying your address. Click the
link, and it will open your web browser and confirm your subscription.

The page from which you can subscribe to a list also has links for unsubscribing
from lists, as well as links to archives of previous listserv messages for each list.
You can search these archives for messages from others who are describing the
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same problem that you are trying to resolve. It’s always a good idea to search
archives before posting anything of your own, to find out whether your topic has
been discussed before. If you can’t find a solution in the documentation available
to you or in the archives, you can post a message to a particular mailing list by
sending an email to that list on lists.mysql.com. For example, if you have a
problem with the Perl DBI module in relation to MySQL, you would send a
message to perl@lists.mysql.com. Just be sure to send the message from the email
account that is registered with the list to which you’re submitting your question.

Books and Other Publications

Besides the mailing list archives mentioned in the last section, MySQL AB
provides extensive online documentation of the MySQL server and all of the other
software it distributes. You can find documentation at http://dev.mysql.com/doc.
You can read the material online or download it in a couple of formats (e.g.,
HTML or PDF). It is also available in hardcopy format: MySQL Language Refer-
ence and MySQL Administrator’s Guide, both from MySQL Press.

In addition to this book, O’Reilly Media publishes a few other books on MySQL
worth buying and reading. O’Reilly’s mainline MySQL book is Managing & Using
MySQL (2002) by George Reese, Randy Jay Yarger, and Tim King (with Hugh E.
Williams). George Reese has compiled a smaller version called MySQL Pocket
Reference (2003). For common practical problem solving, there’s MySQL Cook-
book (2002) by Paul DuBois. For advice on optimizing MySQL and performing
administrative tasks, such as backing up databases, O’Reilly has published High
Performance MySQL (2004) by Jeremy D. Zawodny and Derek J. Balling.

O’Reilly also publishes several books with regard to the MySQL application
programming interfaces (APIs). For PHP development with MySQL, there’s Web
Database Applications with PHP and MySQL (2004) by Hugh E. Williams and
David Lane. For interfacing with Perl to MySQL and other database systems,
there’s Programming the Perl DBI (2000) by Alligator Descartes and Tim Bunce.
To interface to MySQL with Java, you can use the JDBC and JConnector drivers
and George Reese’s book, Database Programming with JDBC and Java (2002).

In addition to published books on MySQL, a few web sites offer brief tutorials on
using MySQL topics. The O’Reilly Network often publishes articles on MySQL and
the APIs for Perl, PHP, and Python in its online publication ONLamp.com (http:/
www.onlamp.com/onlamp/general/mysql.csp). Incidentally, I've contributed a few
articles to that publication on MySQL and related topics. I've also written many arti-
cles on MySQL for my column on Unix Review.com (http://www.unixreview.com/
mysql). MySQL AB also provides some in-depth articles on MySQL. You can find
them at hitp://dev.mysql.com/tech-resources/articles. Many of these articles deal with
new products and features, making them ideal if you want to learn about using the
latest releases available even while they’re still in the testing stages. Developer Shed
(http:/lwww.devarticles.com/c/b/MySQL) and Web Monkey (http://search.hotwired.
com/webmonkey/?query=mysql) are additional educational resources. All of these
online publications are subscription-free.
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Installing MySQL

The MySQL database server and client software work on several different oper-
ating systems, notably Linux, FreeBSD, and a wide range of Unix systems: Sun
Solaris, IBM AIX, HP-UX, and so on. MySQL AB has also developed a Mac OS X
version, a Novell NetWare version, and several MS Windows versions. You can
obtain a copy of MySQL from MySQL AB’s site (http://dev.mysql.com/downloads)
or from one of its mirror sites (http://dev.mysql.com/downloads/mirrors.html).

This chapter briefly explains the process of installing MySQL on Unix, Linux,
Mac OS X, NetWare, and Windows operating systems. For some operating
systems there are additional sections for different distribution formats. For any
one platform, you can install MySQL by reading just three sections of this
chapter: the next section, “Choosing a Distribution”; the section that applies to
the distribution that you choose; and the “Postinstallation” section at the end of
the chapter.

Choosing a Distribution

Before beginning to download an installation package, you must decide what
version of MySQL to install. The best choice is usually the latest stable version
recommended by MySQL AB on its site. It’s not recommended that you install a
newer version unless you need some new feature that is contained only in a newer
version. It’s also not recommended that you install an older version unless you
have an existing database or an API application that won’t function with the
current version.

When installing MySQL, you also have the option of using either a source distri-
bution or a binary distribution. It’s easier, and recommended, for you to install a
binary distribution. However, you may want to use a source distribution if special
configuration must be performed during installation or at compile time. You may
also have to use a source distribution if a binary distribution isn’t available for
your operating system.



For some distributions, you can download a Standard version, a Max version, or a
Debug version. The Standard version is recommended for most users and devel-
opers, as it has been thoroughly tested.

Unix Source Distributions

The steps for installing MySQL on all Unix types of operating systems are basi-
cally the same. This includes Linux, Sun Solaris, FreeBSD, IBM AIX, HP-UX, etc.
It’s recommended that you install MySQL with a binary distribution, but as
explained in the previous section, sometimes you may want to use a source distri-
bution. To install a source distribution, you will need copies of GNU gunzip,
GNU tar, GNU gcc (at least Version 2.95.2), and GNU make. These tools are
usually included in all Linux systems and in most Unix systems. If your system
doesn’t have them, you can download them from the GNU Foundation’s site
(http:/www.gnu.org/).

Once you've chosen and downloaded the source distribution files for MySQL,
enter the following commands as root from the directory where you want the
source files stored:

groupadd mysql

useradd -g mysql mysql

tar xvfz /tmp/mysql-version.tar.gz

cd mysql-version

The first command creates the user group mysql. The second creates the system
user mysql and adds it to the group mysql at the same time. The next command
uses the tar utility (along with gunzip via the z option) to unzip and unpack the
source distribution file you downloaded. You should replace the word version
with the version number—that is to say, you should use the actual path and file-
name of the installation file that you downloaded for the second argument of the
tar command. The last command changes to the directory created by tar in the
previous line. That directory contains the files needed to configure MySQL.

This brings you to the next step, which is to configure the source files to prepare
them for building the binary programs. This is where you can add any special
build requirements you may have. For instance, if you want to change the direc-
tory where MySQL is installed from the default, use the --prefix option with a
value set to equal the desired directory. To set the Unix socket file’s path, you can
use --with-unix-socket-path. If you would like to use a different character set
from the default of latinl, use --with-charset. Here is an example of how you
might configure MySQL with these particular options before building the binary
files:

./configure --prefix=/usr/local/mysql \
--with-unix-socket-path=/tmp \
--with-charset=latin2

You can also enter this command on one line without the backslashes.

Several other configuration options are available. To get a complete and current
listing of options permitted, enter the following from the command line:

./configure --help
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You may also want to look at the latest online documentation for compiling
MySQL at http://dev.mysql.com/doc/mysql/en/Compilation_problems.html.

Once you’ve decided on any options that you want, run the configure script with
these options. It will take quite a while to run, and it will display a great deal of
information, which you can ignore usually if it ends successfully. After the
configure script finishes, the binaries will need to be built and MySQL needs to be
initialized. To do this, enter the following:

make

make install

cd /usr/local/mysql
./scripts/mysql_install_db

The first command builds the binary programs. If it’s successful, you need to
enter the second line to install the binary programs and related files in the appro-
priate directories. In the next line, you’re changing to the directory where MySQL
was installed. If you configured MySQL to be installed in a different directory,
you’ll have to use that one instead. The last command uses a script provided with
the distribution to generate the initial privileges or grant tables.

All that remains now is to change the ownership of the MySQL programs and
directories. You can do this by entering the following:

chown -R mysql /usr/local/mysql
chgrp -R mysql /usr/local/mysql

The first command changes ownership of the MySQL directories and programs to
the mysql user. The second command changes the group owner of the same direc-
tory and files to mysql. These file paths may be different depending on the version
of MySQL you installed and whether you configured MySQL for different paths.

With the programs installed and their file ownerships properly set, you can start
MySQL. You can do this in several ways. To make sure that the daemon is
restarted in the event that it crashes, enter the following from the command line:

/usr/local/mysql/bin/mysqld safe &

This starts the mysqld_safe daemon, which will in turn start the MySQL server
mysqld. 1f the mysqld daemon crashes, mysqld_safe will restart it. The ampersand
at the end of the line instructs the shell to run the daemon in the background.

To have MySQL started at boot time, copy the mysql.server file, located in the
support-files subdirectory of /usr/local/mysql, to the /etc/init.d directory. To do
this, enter the following from the command line:

cp support-files/mysql.server /etc/init.d/mysql
chmod +x /etc/init.d/mysql
chkconfig --add mysql

The first line follows a convention of placing the startup file for the server in the
server’s initial daemons directory with the name mysql. The second command
makes the file executable. The third sets the run level of the service for startup and
shutdown.

Now that MySQL is installed and running, you need to make some postinstalla-
tion adjustments that are explained in the last section of this chapter.
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Unix Binary Distributions

Installing MySQL with a binary distribution is easier than using a source distribu-
tion and is the recommended choice if a binary distribution is available for your
platform. The files are packaged together into an archive file and then compressed
before being placed on the Internet for downloading. Therefore, you will need a
copy of GNU tar and GNU gunzip to be able to unpack the installation files.
These tools are usually included on all Linux systems and most Unix systems. If
your system doesn’t have them, though, you can download them from the GNU
Foundation’s site (http://www.gnu.org).

Once you’ve chosen and downloaded the installation package, enter something
like the following from the command line as root to begin the MySQL installation
process:

groupadd mysql

useradd -g mysql mysql

cd /usr/local

tar xvfz /tmp/mysql-version.tar.gz

The first command creates the user group mysql. The second creates the user
mysql and adds it to the group mysql at the same time. The next command
changes to the directory where the MySQL files are about to be extracted. In the
last command, you use the tar utility (along with gunzip via the z option) to unzip
and unpack the source distribution file that you downloaded. The word “version”
in the name of the installation file is replaced with the version number—that is to
say, use the actual path and name of the installation file that you downloaded as
the second argument of the tar command. For Sun Solaris systems, you should
use gtar instead of tar.

After running the previous commands, you need to create a symbolic link to the
directory created by tar in /usr/local:

In -s /usr/local/mysql-version /usr/local/mysql

This creates /ust/local/mysql as a link to /fusr/local/mysql-version, where mysql-
version is the actual name of the subdirectory that tar created in /usr/local. The
link is necessary, because MySQL is expecting the software to be located in /usr/
local/mysql and the data to be in /usr/local/mysql/data by default.

At this point, MySQL is basically installed. Now you must generate the initial
privileges or grant tables, and change the file ownership of the MySQL programs
and datafiles. To do these tasks, enter the following from the command line:

cd /usr/local/mysql
./scripts/mysql _install db
chown -R mysql /usr/local/mysql
chgrp -R mysql /usr/local/mysql

The first command changes to the directory containing MySQL’s files. The second
command uses a script provided with the distribution to generate the initial privi-
leges or grant tables, which consist of the mysql database with MySQL’s root user.
The third command changes the ownership of the MySQL directories and
programs to the mysql user. The last command changes the group owner of the
same directory and files to mysql.
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With the programs installed and their ownerships properly set, you can start
MySQL. This can be done in several ways. To make sure that the daemon is
restarted in the event that it crashes, enter the following from the command line:

/usr/local/mysql/bin/mysqld safe &

The mysqld_safe daemon, started by this command, will in turn start the MySQL
server mysqld. 1f the mysqld daemon crashes, mysqld_safe will restart it. The
ampersand at the end of the line instructs the shell to run the command in the
background.

To have MySQL started at boot time, copy the mysql.server file located in the
support-files subdirectory of /usr/local/mysql, to the /etc/init.d directory. To do
this, enter the following from the command line:

cp support-files/mysql.server /etc/init.d/mysql
chmod +x /etc/init.d/mysql
chkconfig --add mysql

The first line follows a convention of placing the startup file for the server in the
server’s initial daemons directory with the name mysql. The second command
makes the file executable. The third sets the run level of the service for startup and
shutdown.

Now that MySQL is installed and running, you need to make some postinstalla-
tion adjustments that are explained in the last section of this chapter.

Linux RPM Distributions

If your server is running on a version of Linux that installs software through the
RPM package format (where RPM originally stood for RedHat Package Manager),
it is recommended that you use a package instead of a source distribution. The
differences between RPM versions are based not on the Linux distribution (e.g.,
SuSE or Mandrake), but on the Linux kernel or the type of libraries installed on
the server. For each version of MySQL, there are a few RPM files that you can
download. The primary two contain the server and client files. Their naming
scheme is MySQL-server-version.rpm and MySQL-client-version.rpm, where
version is the actual version number. In addition to these main packages, you may
also want to install some of the other RPM files that are part of a distribution.
There’s an RPM for client-shared libraries (MySQL-shared-version.rpm), another
for libraries and C API include files for certain clients (MySQL-devel-version.rpm),
and another for benchmarking and other MySQL performance tests (MySQL-
bench-version.rpm).

To install the RPM files after downloading them to your server, enter something
like the following from the command line in the directory where they’re located:

rpm -ivh MySQL-server-version.rpm \
MySQL-client-version.rpm

If an earlier version of MySQL is already installed on the server, you will receive
an error message stating this problem, and the installation will be canceled. If you
want to upgrade the existing installation, you can replace the i option in the
example with an uppercase “U.”
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