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Preface

Thisisthe Reference Manual for the MySQL Database System, version 5.1, through release 5.1.25-rc. It is not intended for use with
older versions of the MySQL software due to the many functional and other differences between MySQL 5.1 and previous versions. If
you are using an earlier release of the MySQL software, please refer to the MySQL 5.0 Reference Manual, which covers the 5.0 series of
MySQL software releases, or to MySQL 3.23, 4.0, 4.1 Reference Manual, which coversthe 3.23, 4.0, and 4.1 series of MySQL software
releases. Differences between minor versions of MySQL 5.1 are noted in the present text with reference to release numbers (5.1.x).
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Chapter 1. General Information

The MySQL® software delivers a very fast, multi-threaded, multi-user, and robust SQL (Structured Query Language) database server.
MySQL Server isintended for mission-critical, heavy-load production systems as well as for embedding into mass-deployed software.
MySQL is aregistered trademark of MySQL AB.

The MySQL software is Dual Licensed. Users can choose to use the MySQL software as an Open Source product under the terms of the
GNU General Public License (http://www.fsf.org/licenses/) or can purchase a standard commercial license from MySQL AB. See ht-
tp://www.mysgl.com/company/legal/licensing/ for more information on our licensing policies.

The following list describes some sections of particular interest in this manual :

¢ For adiscussion about the capabilities of the MySQL Database Server, see Section 1.4.3, “The Main Features of MySQL".
e For future plans, see Section 1.5, “MySQL Development Roadmap”.

« For ingtalation instructions, see Chapter 2, Installing and Upgrading MySQL. For information about upgrading MySQL, see Sec-
tion 2.11, “Upgrading MySQL".

e For atutorial introduction to the MySQL Database Server, see Chapter 3, Tutorial.
e For information about configuring and administering MySQL Server, see Chapter 5, MySQL Server Administration.
« For information about setting up replication servers, see Chapter 16, Replication.

« For answers to a number of questions that are often asked concerning the MySQL Database Server and its capabilities, see Ap-
pendix A, MySQL 5.1 Frequently Asked Questions.

e For alist of currently known bugs and misfeatures, see Section B.1.8, “Known Issuesin MySQL".

« For alist of al the contributors to this project, see Appendix E, Credits.

e For ahistory of new features and bugfixes, see Appendix C, MySQL Change History.

e For tips on porting the MySQL Database Software to new architectures or operating systems, see MySQL Internals: Porting.

e For benchmarking information, seethesql - bench benchmarking directory in your MySQL distribution.

Important
To report errors (often called “bugs’), please use the instructions at Section 1.7, “How to Report Bugs or Problems”.

If you have found a sensitive security bug in MySQL Server, please et us know immediately by sending an email message
to<security@rysql . conp.

1.1. About This Manual

Thisisthe Reference Manual for the MySQL Database System, version 5.1, through release 5.1.25-rc. It is not intended for use with
older versions of the MySQL software due to the many functional and other differences between MySQL 5.1 and previous versions. If
you are using an earlier release of the MySQL software, please refer to the MySQL 5.0 Reference Manual, which covers the 5.0 series of
MySQL software releases, or to MySQL 3.23, 4.0, 4.1 Reference Manual, which covers the 3.23, 4.0, and 4.1 series of MySQL software
releases. Differences between minor versions of MySQL 5.1 are noted in the present text with reference to release numbers (5.1.x).

Because this manual serves as areference, it does not provide general instruction on SQL or relational database concepts. It also does
not teach you how to use your operating system or command-line interpreter.

The MySQL Database Software is under constant development, and the Reference Manual is updated frequently as well. The most re-
cent version of the manual is available online in searchable form at http://dev.mysgl.com/doc/. Other formats also are available there,
including HTML, PDF, and Windows CHM versions.

The Reference Manual source files are written in DocBook XML format. The HTML version and other formats are produced automatic-
ally, primarily using the DocBook X SL stylesheets. For information about DocBook, see http://docbook.org/
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General Information

The DocBook XML sources of this manual are available from http://dev.mysgl.com/tech-resources/sources.html. Y ou can check out a
copy of the documentation repository with this command:

svn checkout http://svn.nysql.con svnpublic/ nysql doc/

If you have questions about using MySQL, you can ask them using our mailing lists or forums. See Section 1.6.1, “MySQL Mailing
Lists’, and Section 1.6.2, “MySQL Community Support at the MySQL Forums’. If you have suggestions concerning additions or cor-
rections to the manual itself, please send them to the documentation team at <docs@rysql . conp.

This manual was originally written by David Axmark and Michael “Monty” Widenius. It is maintained by the MySQL Documentation
Team, consisting of Paul DuBois, Stefan Hinz, Jon Stephens, Martin MC Brown, and Peter Lavin. For the many other contributors, see
Appendix E, Credits.

The copyright to this manual is owned by the Swedish company MySQL AB. MySQL® and the MySQL logo are registered trademarks

of MySQL AB. Other trademarks and registered trademarks referred to in this manual are the property of their respective owners, and
are used for identification purposes only.

1.2. Conventions Used in This Manual

This manual uses certain typographical conventions:

e Text in this styleisusedfor SQL statements; database, table, and column names; program listings and source code; and
environment variables. Example: “To reload the grant tables, usethe FLUSH PRI VI LEGES statement.”

e Text in this styl eindicatesinput that you typein examples.

e Text in this styl e indicatesthe names of executable programs and scripts, examples being mysql (the MySQL command
line client program) and nysql d (the MySQL server executable).

e Text in this styl eisusedfor variableinput for which you should substitute a value of your own choosing.

* Filenames and directory names are written like this: “The global my. cnf fileislocated inthe/ et c directory.”

¢ Character sequences are written like this: “To specify awildcard, use the ‘% character.”

e Textinthisstyleisused for emphasis.

e Textin thisstyleisused in table headings and to convey especialy strong emphasis.

When commands are shown that are meant to be executed from within a particular program, the prompt shown preceding the command

indicates which command to use. For example, shel | > indicates acommand that you execute from your login shell, and nysql > in-
dicates a statement that you execute from the mysql client program:

shell > type a shell command here
nysql > type a nysql statenent here

The “shell” isyour command interpreter. On Unix, thisistypically a program such assh, csh, or bash. On Windows, the equivalent
program isconmand. comor cnd. exe, typically run in aconsole window.
When you enter acommand or statement shown in an example, do not type the prompt shown in the example.

Database, table, and column names must often be substituted into statements. To indicate that such substitution is necessary, this manual
usesdb_nane,t bl _nane, and col _nane. For example, you might see a statement like this:

nmysql > SELECT col _name FROM db_nane. t bl _nane;
This meansthat if you were to enter asimilar statement, you would supply your own database, table, and column names, perhaps like
this:

nysql > SELECT aut hor _name FROM bi bl i o_db. aut hor _Ii st;

SQL keywords are not case sensitive and may be written in any lettercase. This manual uses uppercase.
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In syntax descriptions, square brackets (“[ ” and “] ) indicate optional words or clauses. For example, in the following statement, | F
EXI STSisoptional:

DROP TABLE [ F EXI STS] tbl name

When a syntax element consists of a number of alternatives, the alternatives are separated by vertical bars (“| ). When one member
from a set of choices may be chosen, the alternatives are listed within square brackets (“[ ” and “] ”):

TRIM[[BOTH | LEADING | TRAILING [renstr] FROM str)

When one member from a set of choices must be chosen, the alternatives are listed within braces (“{ " and “} ”):

{DESCRI BE | DESC} tbl_nane [col _nane | wild]

Anéllipsis(. . . ) indicates the omission of asection of a statement, typically to provide a shorter version of more complex syntax. For
example, SELECT ... | NTO OUTFI LE isshorthand for the form of SELECT statement that hasan | NTO OUTFI LE clausefol-
lowing other parts of the statement.

An éellipsis can also indicate that the preceding syntax element of a statement may be repeated. In the following example, multipler e-
set _opt i on values may be given, with each of those after the first preceded by commas:

RESET reset_option [,reset_option] ...

Commands for setting shell variables are shown using Bourne shell syntax. For example, the sequence to set the CC environment vari-
able and runthe conf i gur e command looks like thisin Bourne shell syntax:

shel | > CC=gcc ./configure

If youareusing csh or t csh, you must issue commands somewhat differently:

shel | > setenv CC gcc
shell > ./configure

1.3. Overview of MySQL AB

MySQL AB isthe company of the MySQL founders and main developers. MySQL AB was originally established in Sweden by David
Axmark, Allan Larsson, and Michael “Monty” Widenius.

We are dedicated to developing the MySQL database software and promoting it to new users. MySQL AB owns the copyright to the
MySQL source code, the MySQL logo and (registered) trademark, and this manual. See Section 1.4, “Overview of the MySQL Data-
base Management System”.

The MySQL core values show our dedication to MySQL and Open Source.

These core values direct how MySQL AB works with the MySQL server software:

¢ Tobethe best and the most widely used database in the world
e Tobeavailable and affordable by all

e Tobeeasy touse

¢ To be continuously improved while remaining fast and safe

e To befunto useand improve

¢ Tobefreefrom bugs

These are the core values of the company MySQL AB and its employees:
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*  We subscribe to the Open Source philosophy and support the Open Source community
« Weamto begood citizens

e Weprefer partners that share our values and mindset

e Weanswer email and provide support

«  Weareavirtua company, networking with others

*  Wework against software patents

The MySQL Web site (http://www.mysgl.com/) provides the latest information about MySQL and MySQL AB.

By the way, the “AB” part of the company name is the acronym for the Swedish “aktiebolag,” or “stock company.” It translates to
“MySQL, Inc.” In fact, MySQL, Inc. and MySQL GmbH are examples of MySQL AB subsidiaries. They are located in the United
States and Germany, respectively.

1.4. Overview of the MySQL Database Management System
1.4.1. What is MySQL?

MySQL, the most popular Open Source SQL database management system, is developed, distributed, and supported by MySQL AB.
MySQL AB isacommercial company, founded by the MySQL developers. It is a second generation Open Source company that unites
Open Source values and methodology with a successful business model.

The MySQL Web site (http://www.mysgl.com/) provides the latest information about MySQL software and MySQL AB.

*« MySQL isadatabase management system.

A database is a structured collection of data. It may be anything from a simple shopping list to a picture gallery or the vast amounts
of information in a corporate network. To add, access, and process data stored in a computer database, you need a database manage-
ment system such as MySQL Server. Since computers are very good at handling large amounts of data, database management sys-
tems play acentral role in computing, as standalone utilities, or as parts of other applications.

¢ MySQL isarelationa database management system.

A relational database stores data in separate tables rather than putting all the datain one big storeroom. This adds speed and flexibil-
ity. The SQL part of “MySQL" stands for “ Structured Query Language.” SQL isthe most common standardized language used to
access databases and is defined by the ANSI/ISO SQL Standard. The SQL standard has been evolving since 1986 and several ver-
sions exist. In thismanual, “ SQL-92” refers to the standard released in 1992, “ SQL:1999” refers to the standard released in 1999,
and “SQL:2003” refersto the current version of the standard. We use the phrase “the SQL standard” to mean the current version of
the SQL Standard at any time.

*  MySQL softwareis Open Source.

Open Source means that it is possible for anyone to use and modify the software. Anybody can download the MySQL software from
the Internet and use it without paying anything. If you wish, you may study the source code and change it to suit your needs. The
MySQL software uses the GPL (GNU General Public License), http://www.fsf.org/licensed, to define what you may and may not
do with the software in different situations. If you feel uncomfortable with the GPL or need to embed MySQL code into a commer-
cial application, you can buy acommercially licensed version from us. See the MySQL Licensing Overview for more information
(http://www.mysgl.com/company/legal/licensing/).

e TheMySQL Database Server isvery fast, reliable, and easy to use.

If that is what you are looking for, you should give it atry. MySQL Server also has a practical set of features developed in close co-
operation with our users. Y ou can find a performance comparison of MySQL Server with other database managers on our bench-
mark page. See Section 7.1.4, “The MySQL Benchmark Suite”.

MySQL Server was originally developed to handle large databases much faster than existing solutions and has been successfully
used in highly demanding production environments for several years. Although under constant development, MySQL Server today
offersarich and useful set of functions. Its connectivity, speed, and security make MySQL Server highly suited for accessing data-
bases on the Internet.
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«  MySQL Server worksin client/server or embedded systems.
The MySQL Database Softwareis a client/server system that consists of a multi-threaded SQL server that supports different
backends, several different client programs and libraries, administrative tools, and a wide range of application programming inter-
faces (APIs).

We also provide MySQL Server as an embedded multi-threaded library that you can link into your application to get a smaller,
faster, easier-to-manage standalone product.

e A large amount of contributed MySQL software is available.
Itisvery likely that your favorite application or language supports the MySQL Database Server.

The official way to pronounce “MySQL” is“My Ess Que Ell” (not “my sequel”), but we don't mind if you pronounceit as “my sequel”
or in some other localized way.

1.4.2. History of MySQL

We started out with the intention of using the nSQL database system to connect to our tables using our own fast low-level (ISAM)
routines. However, after some testing, we came to the conclusion that mSQL was not fast enough or flexible enough for our needs. This
resulted in anew SQL interface to our database but with amost the same API interface as nSQL. This APl was designed to allow third-
party code that was written for use with nSQL to be ported easily for use with MySQL.

MySQL is named after co-founder Monty Widenius's daughter, My.

The name of the MySQL Dolphin (our logo) is “ Sakila,” which was chosen by the founders of MySQL AB from a huge list of names
suggested by usersin our “Name the Dolphin” contest. The winning name was submitted by Ambrose Twebaze, an Open Source soft-

ware developer from Swaziland, Africa. According to Ambrose, the feminine name Sakila has its roots in SiSwati, the local language of
Swarziland. Sakilais also the name of atown in Arusha, Tanzania, near Ambrose's country of origin, Uganda.

1.4.3. The Main Features of MySQL

This section describes some of the important characteristics of the MySQL Database Software. See also Section 1.5, “MySQL Develop-
ment Roadmap”, for more information about current and upcoming features. In most respects, it appliesto all versions of MySQL. For
information about features as they are introduced into MySQL on a series-specific basis, see the “In aNutshell” section of the appropri-
ate Manual:

e MySQL 4.0and 4.1: MySQL 4.0in aNutshell, and MySQL 4.1 in a Nutshell.

e MySQL 5.0: MySQL 5.0 in a Nutshell.

e MySQL 5.1: MySQL 5.1 in aNutshell.
Internals and Portability:

e Writtenin C and C++.

¢ Tested with abroad range of different compilers.

*  Works on many different platforms. See Section 2.1.1, “Operating Systems Supported by MySQL Community Server”.
e Uses GNU Automake, Autoconf, and Libtool for portability.

«  The MySQL Server design is multi-layered with independent modules.

¢ Fully multi-threaded using kernel threads. It can easily use multiple CPUs if they are available.

e Provides transactional and non-transactional storage engines.

e Usesvery fast B-tree disk tables (My| SAM) with index compression.
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* Relatively easy to add other storage engines. Thisis useful if you want to provide an SQL interface for an in-house database.
¢ A very fast thread-based memory allocation system.

¢ Very fast joins using an optimized one-sweep multi-join.

¢ In-memory hash tables, which are used as temporary tables.

e SQL functions are implemented using a highly optimized class library and should be as fast as possible. Usually there is no memory
allocation at all after query initialization.

*  TheMySQL code istested with Purify (a commercial memory leakage detector) as well aswith Valgrind, a GPL tool (ht-
tp://devel oper.kde.org/~seward;/).

* Theserver isavailable as a separate program for use in a client/server networked environment. It is also available as alibrary that

can be embedded (linked) into standal one applications. Such applications can be used in isolation or in environments where no net-
work isavailable.

Data Types:
* Many datatypes: signed/unsigned integers 1, 2, 3, 4, and 8 bytes long, FLOAT, DOUBLE, CHAR, VARCHAR, TEXT, BLOB, DATE,

TI ME, DATETI MVE, TI MESTAMP, YEAR, SET, ENUM and OpenGIS spatial types. See Chapter 10, Data Types.

» Fixed-length and variable-length records.

Statements and Functions:

¢ Full operator and function support in the SELECT list and WHERE clause of queries. For example:

nysql > SELECT CONCAT(first_name, ' ', |ast_nane)
-> FROM ci ti zen
-> WHERE i nconme/ dependents > 10000 AND age > 30;

e Full support for SQL GROUP BY and ORDER BY clauses. Support for group functions (COUNT( ) , COUNT( DI STI NCT .. .),
AVE ), STD(), SUM ), MAX() , M N() , and GROUP_CONCAT() ).

e Support for LEFT OUTER JO Nand Rl GHT OUTER JO Nwith both standard SQL and ODBC syntax.
e Support for aliases on tables and columns as required by standard SQL .

e DELETE, | NSERT, REPLACE, and UPDATE return the number of rows that were changed (affected). It is possible to return the
number of rows matched instead by setting a flag when connecting to the server.

¢ The MySQL-specific SHOWstatement can be used to retrieve information about databases, storage engines, tables, and indexes.
MySQL 5.0 adds support for the | NFORVATI ON_SCHENA database, implemented according to standard SQL.

e The EXPLAI N statement can be used to determine how the optimizer resolves a query.

¢ Function names do not clash with table or column names. For example, ABS isavalid column name. The only restriction is that for
afunction call, no spaces are allowed between the function name and the “( " that follows it. See Section 8.3, “Reserved Words”.

¢ You can refer to tables from different databases in the same statement.

Security:

e A privilege and password system that is very flexible and secure, and that allows host-based verification.

¢ Passwords are secure because all password traffic is encrypted when you connect to a server.

Scalability and Limits:
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.

Handles large databases. We use MySQL Server with databases that contain 50 million records. We also know of users who use
MySQL Server with 60,000 tables and about 5,000,000,000 rows.

Up to 64 indexes per table are allowed (32 before MySQL 4.1.2). Each index may consist of 1 to 16 columns or parts of columns.
The maximum index width is 1000 bytes (767 for | nnoDB); before MySQL 4.1.2, the limit is 500 bytes. An index may use a prefix
of acolumn for CHAR, VARCHAR, BLOB, or TEXT column types.

Connectivity:

.

Clients can connect to MySQL Server using several protocols:
» Clients can connect using TCP/IP sockets on any platform.

e OnWindows systemsinthe NT family (NT, 2000, XP, 2003, or Vista), clients can connect using named pipesif the server is
started with the - - enabl e- naned- pi pe option. In MySQL 4.1 and higher, Windows servers also support shared-memory
connectionsif started with the - - shar ed- menor y option. Clients can connect through shared memory by using the -

- pr ot ocol =menory option.

* On Unix systems, clients can connect using Unix domain socket files.

MySQL client programs can be written in many languages. A client library written in C isavailable for clients written in C or C++,
or for any language that provides C bindings.

APIsfor C, C++, Eiffel, Java, Perl, PHP, Python, Ruby, and Tcl are available, allowing MySQL clients to be written in many lan-
guages. See Chapter 26, APIsand Libraries.

The Connector/ODBC (MyODBC) interface provides MySQL support for client programs that use ODBC (Open Database Con-
nectivity) connections. For example, you can use MS Access to connect to your MySQL server. Clients can be run on Windows or
Unix. MyODBC source is available. All ODBC 2.5 functions are supported, as are many others. See Chapter 27, Connectors.

The Connector/J interface provides MySQL support for Java client programs that use JDBC connections. Clients can be run on Win-
dows or Unix. Connector/J source is available. See Chapter 27, Connectors.

MySQL Connector/NET enables developers to easily create .NET applications that require secure, high-performance data con-
nectivity with MySQL. It implements the required ADO.NET interfaces and integratesinto ADO.NET aware tools. Developers can
build applications using their choice of .NET languages. MySQL Connector/NET is afully managed ADO.NET driver writtenin
100% pure C#. See Chapter 27, Connectors.

Localization:

The server can provide error messages to clients in many languages. See Section 9.3, “ Setting the Error Message Language”.

Full support for several different character sets, including | at i n1 (cpl1252), ger man, bi g5, uj i s, and more. For example, the
Scandinavian characters“a”, “a” and “6” are allowed in table and column names. Unicode support is available as of MySQL 4.1.

All datais saved in the chosen character set.

Sorting and comparisons are done according to the chosen character set and collation (using | at i n1 and Swedish collation by de-
fault). It is possible to change this when the MySQL server is started. To see an example of very advanced sorting, ook at the Czech
sorting code. MySQL Server supports many different character sets that can be specified at compile time and runtime.

Asof MySQL 4.1, the server time zone can be changed dynamically, and individual clients can specify their own time zone. Sec-
tion 9.6, “MySQL Server Time Zone Support”.

For assistance in getting optimal performance from your MySQL server subscribe to MySQL Enterprise. For

MySQL Enterprise
more information see http://www.mysql.com/products/enterprise/.

Clientsand Tools:
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MySQL AB provides severa client and utility programs. These include both command-line programs such asnysql dunp and
nysql adm n, and graphical programs such as MySQL Administrator and MySQL Query Browser.

MySQL Server has built-in support for SQL statements to check, optimize, and repair tables. These statements are available from
the command line through the nysql check client. MySQL aso includes nyi santhk, avery fast command-line utility for per-
forming these operations on My | SAMtables. See Chapter 4, MySQL Programs.

MySQL programs can be invoked with the - - hel p or - ? option to obtain online assistance.

1.5. MySQL Development Roadmap

This section describes the general MySQL development roadmap, provides an overview about features that have been implemented in
previous series and that are new in this current release series (5.1), and an overview about upcoming additions or changes in the next re-
lease series (6.0).

The maturity level of the release series covered in this manual (5.1) is release candidate. Information about maturity levels can be found
in Section 2.1.2.1, “Choosing Which Version of MySQL to Install”.

Before upgrading from one release series to the next, please see the notesin Section 2.11, “Upgrading MySQL".

The most requested features and the versions in which they were implemented or are scheduled for implementation are summarized in
the following table:

Feature MySQL Series

Unions 4.0

Subqueries 41

R-trees 4.1 (for the Myl SAMstorage engine)
Stored procedures 5.0

Views 5.0

Cursors 5.0

XA transactions 5.0

Triggers 5.0and5.1

Event scheduler 51

Partitioning 51

Pluggable storage engine API 51

Plugin API 51

Row-based replication 51

Server log tables 51

Foreign keys 6.x (implemented in 3.23 for | nnoDB)

1.5.1. What's New in MySQL 5.1

The following features have been added to MySQL 5.1.

Partitioning. This capability enables distributing portions of individual tables across a filesystem, according to rules which can be
set when the table is created. In effect, different portions of atable are stored as separate tables in different locations, but from the
user point of view, the partitioned tableis still asingle table. Syntactically, thisimplements a number of new extensions to the CRE-
ATE TABLE, ALTER TABLE, and EXPLAI N ... SELECT statements. Asof MySQL 5.1.6, queries against partitioned tables
can take advantage of partition pruning. In some cases, this can result in query execution that is an order of magnitude faster than
the same query against a non-partitioned version of the same table. See Chapter 18, Partitioning, for further information on this
functionality. (Author: Mikael Ronstrém)

Row-based replication. Replication capabilitiesin MySQL originally were based on propagation of SQL statements from master
to slave. Thisis called statement-based replication. As of MySQL 5.1.5, another basis for replication is available. Thisis called
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row-based replication. Instead of sending SQL statements to the slave, the master writes eventsto its binary log that indicate how
individual table rows are effected. As of MySQL 5.1.8, athird option is available: mixed. Thiswill use statement-based replication
by default, and only switch to row-based replication in particular cases. See Section 16.1.2, “Replication Formats’. (Authors: Lars
Thalmann, Guilhem Bichot, Mats Kindahl)

e Plugin API. MySQL 5.1 adds support for a very flexible plugin API that enables loading and unloading of various components at
runtime, without restarting the server. Although the work on thisis not finished yet, plugin full-text parsers are afirst step in this
direction. This allows users to implement their own input filter on the indexed text, enabling full-text search capability on arbitrary
data such as PDF files or other document formats. A pre-parser full-text plugin performs the actual parsing and extraction of the text
and hands it over to the built-in MySQL full-text search. See Section 29.2, “The MySQL Plugin Interface”. (Author: Sergey Vo-
jtovich)

¢ Event scheduler. MySQL Events are tasks that run according to a schedule. When you create an event, you are creating a named
database object containing one or more SQL statements to be executed at one or more regular intervals, beginning and ending at a
specific date and time. Conceptually, thisis similar to the idea of the Unix cr ont ab (also known asa“cron job”) or the Windows
Task Scheduler. See Chapter 22, Event Scheduler. (Author: Andrey Hristov)

e Server logtables. Before MySQL 5.1, the server writes general query log and slow query log entriesto log files. As of MySQL
5.1, the server'slogging capabilities for these logs are more flexible. Log entries can be written to log files (as before) or to the
general _| ogandsl ow | og tablesinthemysql database. If logging is enabled, either or both destinations can be selected.
The- - | 0og- out put option controls the destination or destinations of log output. See Section 5.2.1, “ Selecting General Query and
Slow Query Log Output Destinations’. (Author: Petr Chardin)

e Upgradeprogram. Thenysql _upgr ade program (available as of MySQL 5.1.7) checks all existing tables for incompatibilities
with the current version of MySQL Server and repairs them if necessary. This program should be run for each MySQL upgrade. See
Section 4.4.8, “nysql _upgr ade — Check Tablesfor MySQL Upgrade”. (Authors: Alexey Botchkov, Mikael Widenius)

« MySQL Cluster replication. Replication between MySQL Clustersis now supported. It is now also possible to replicate between
aMySQL Cluster and a non-cluster database. See Section 17.12, “MySQL Cluster Replication”.

e MySQL Cluster disk data storage. In MySQL versions previousto 5.1.6, the NDBCl ust er storage engine was strictly in-
memory; beginning with MySQL 5.1.6, it is possible to store Cluster data (but not indexes) on disk. This allows MySQL Cluster to
scale upward with fewer hardware (RAM) requirements than previously. In addition, the Disk Data implementation includes a new
“no-steal” restoration algorithm for fast node restarts when storing very large amounts of data (terabyte range). See Section 17.13,
“MySQL Cluster Disk Data Tables”.

* Improved backupsfor MySQL Cluster. A fault arising in asingle data node during a Cluster backup no longer causes the entire
backup to be aborted, as occurred in previous versions of MySQL Cluster.

« Backup of tablespaces. Thenysql dunp utility now supports an option for dumping tablespaces. Use- Y or -
-al | -t abl espaces to enable this functionality.

¢ Improvementsto | NFORVATI ON_SCHENMA. MySQL 5.1 provides much more information in its metadata database thasn was
availablein MySQL 5.0. New tablesin the | NFORVATI ON_SCHENA database include FI LES, EVENTS, PARTI Tl ONS, PRO-
CESSLI ST, ENG NES, and PLUG NS.

¢ XML functionswith XPath support. Ext ract Val ue() returnsthe content of afragment of XML matching a given XPath ex-
pression. Updat eXM() replaces the element selected from afragment of XML by an XPath expression supplied by the user with
asecond XML fragment (also user-supplied), and returns the modified XML. See Section 11.10, “XML Functions’. (Author: Alex-
ander Barkov)

e Load emulator. Themnysql sl ap program is designed to emulate client load for aMySQL server and report the timing of each

stage. It works asif multiple clients were accessing the server. See Section 4.5.7, “nysql sl ap — Load Emulation Client”.
(Authors: Patrick Galbraith, Brian Aker)

1.5.2. What's Planned for MySQL 6.0

Note
This section remains subject to change as long as MySQL 6.0 development isinits early stages.

The following features will be added to MySQL 6.0, or change in MySQL 6.0:
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A new transactional storage engine (Fal con).

Support for additional Unicode character sets: ut f 16, ut f 32, and 4-byte ut f 8. These character sets support supplementary Uni-
code characters; that is, characters outside the Basic Multilingua Plane (BMP).

BACKUP DATABASE and RESTORE statements for backup and restore operations.

Improvements in the | NFORVATI ON_SCHEMNA database, with the addition of the | NFORVATI ON_SCHENVA. PARAMETERS table,
and new columns added to | NFORVATI ON_SCHEMA. ROUTI NES.

Optimizer enhancements for faster subqueries and joins, including batched index access of table rows for sequences of digoint
ranges by the Myl SAMand | nnoDB storage engines.

RESET SLAVE no longer changes replication connection parameters. Previously, it reset them to the values specified on the com-
mand line.

The syntax for the LOCK TABLES statement is extended to support transactional table locks that do not commit transactions auto-
matically. Following LOCK TABLES ... | N SHARE MODEor LOCK TABLES ... | N EXCLUSI VE MODE, you can ac-
cess tables not mentioned in the LOCK TABLES statement. Y ou can now also issue these extended LOCK TABLES statements
many times in succession, adding additional tables to the locked set, and without unlocking any tables that were locked previously.
When using LOCK TABLES with| N SHARE MODE or | N EXCLUSI VE MODE, tables are not unlocked until the transaction
ends.

The behavior of LOCK TABLES when not using | N SHARE MODE or | N EXCLUSI VE MODE remains unchanged.
Further enhancements to XML functionality, including anew LOAD XM statement.

Support for extended comments for tables, columns, and indexes.

Several improvements for MySQL Cluster, made in MySQL Cluster 5.1 Carrier Grade Edition, will become generally available for
MySQL Cluster in MySQL 6.0:

Replication conflict detection and resolution.

Online ADD COLUMWN, ADD | NDEX, and DROP | NDEX operations.

Batch operations, resulting in significant speed improvements.

Replication heartbeats, which enable real-time detection of replication failures and real-time failover.
The ability to bind client applications and replication slaves to specific network interfaces.

Enhancements to take advantage of real-time scheduling and to bind processes to specific CPUs on data node hosts having multiple
processors.

The NDB API supports anew NdbRecor d interface.
The ability to use multiple cluster connectionsin nysql d using the- - ndb- cl ust er - connect i on- pool option.

Backup status reporting.

See Section 17.2.1, “Major Differences Between MySQL 5.1 and MySQL Cluster 5.1 Carrier Grade Edition” for additional MySQL
Cluster 5.1 Carrier Grade Edition features that are expected to be made available in MySQL 6.0.

The following constructs are deprecated and have been removed for MySQL 6.0 (they were actually removed in 5.2.5). Where alternat-
ives are shown, applications should be updated to use them.

Thet abl e_t ype system variable (use st or age_engi ne).
The TYPE table option to specify the storage engine for CREATE TABLE or ALTER TABLE (use ENG NE).
The SHOW TABLE TYPES SQL statement (use SHOW ENG NES).

Thel og_bin_trust _routine_creators variable(usel og_bi n_trust_functi on_creators).

10
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e TI MESTAMP( N) : The ability to specify adisplay width of N (use without N).

e TheSHOW | NNODB STATUS and SHOW MUTEX STATUS SQL statements (use SHOW ENG NE | NNODB STATUS for both of
these).

e TheLOAD TABLE ... FROM MASTERand LOAD DATA FROM MASTER SQL statements.
¢ The SHOW PLUG N SQL statement (use SHOW PLUG NS).

e TheRESTORE TABLE SQL statement.

¢ TheBACKUP TABLE SQL statement.

¢« The- - mast er - xxx server options to set replication parameters (use the CHANGE NMASTER statement).

1.6. MySQL Information Sources

This section lists sources of additional information that you may find helpful, such asthe MySQL mailing lists and user forums, and In-
ternet Relay Chat.

1.6.1. MySQL Mailing Lists

This section introduces the MySQL mailing lists and provides guidelines as to how the lists should be used. When you subscribeto a
mailing list, you receive al postings to the list as email messages. Y ou can aso send your own questions and answersto the list.

To subscribe to or unsubscribe from any of the mailing lists described in this section, visit http:/lists.mysqgl.com/. For most of them, you
can select the regular version of the list where you get individual messages, or a digest version where you get one large message per

day.

Please do not send messages about subscribing or unsubscribing to any of the mailing lists, because such messages are distributed auto-
matically to thousands of other users.

Y our local site may have many subscribers to aMySQL mailing list. If so, the site may have alocal mailing list, so that messages sent
froml i sts. mysqgl . comto your site are propagated to the local list. In such cases, please contact your system administrator to be ad-
ded to or dropped from the local MySQL list.

If you wish to have traffic for amailing list go to a separate mailbox in your mail program, set up afilter based on the message headers.
You can use either theLi st -1 D: or Del i ver ed- To: headersto identify list messages.

The MySQL mailing lists are as follows:

e announce

Thislist isfor announcements of new versions of MySQL and related programs. Thisis alow-volume list to which all MySQL
users should subscribe.

* nysql

Thisisthemain list for general MySQL discussion. Please note that some topics are better discussed on the more-specialized lists. If
you post to the wrong list, you may not get an answer.

¢ bugs

Thislist isfor people who want to stay informed about issues reported since the last release of MySQL or who want to be actively
involved in the process of bug hunting and fixing. See Section 1.7, “How to Report Bugs or Problems”.

e internals

Thislist isfor people who work on the MySQL code. Thisis also the forum for discussions on MySQL development and for posting
patches.

< nysql doc

11
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Thislist isfor people who work on the MySQL documentation: people from MySQL AB, trandlators, and other community mem-
bers.

¢ benchmarks

Thislist isfor anyone interested in performance issues. Discussions concentrate on database performance (not limited to MySQL),
but also include broader categories such as performance of the kernel, filesystem, disk system, and so on.

¢ packagers
Thislist isfor discussions on packaging and distributing MySQL. Thisis the forum used by distribution maintainers to exchange
ideas on packaging MySQL and on ensuring that MySQL looks and feels as similar as possible on all supported platforms and oper-
ating systems.

e java

Thislist isfor discussions about the MySQL server and Java. It is mostly used to discuss JIDBC drivers such as MySQL Connector/
J

e W n32

Thislist isfor al topics concerning the MySQL software on Microsoft operating systems, such as Windows 9x, Me, NT, 2000, XP,
and 2003.

e nyodbc
Thislist isfor all topics concerning connecting to the MySQL server with ODBC.
e gui-tools

Thislist isfor al topics concerning MySQL graphical user interface tools such as MySQL Admi ni st rat or and MySQL Query
Br owser.

e cluster
Thislist isfor discussion of MySQL Cluster.
e dotnet
Thislist isfor discussion of the MySQL server and the .NET platform. It is mostly related to MySQL Connector/Net.
e plusplus
Thislist isfor al topics concerning programming with the C++ APl for MySQL.
e perl
Thislist isfor all topics concerning Perl support for MySQL with DBD: : nmysql .
If you're unable to get an answer to your questions from aMySQL mailing list or forum, one option isto purchase support from MySQL
AB. This puts you in direct contact with MySQL developers.

The following table shows some MySQL mailing lists in languages other than English. These lists are not operated by MySQL AB.

e <mysql -france-subscri be@ahoogroups. conr
A French mailing list.
e <list@inc.net>
A Korean mailing list. To subscribe, email subscri be nysql your @nail . addr ess tothislist.

e <nysql -de-request @i sts. 4t2. conp

12
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A German mailing list. To subscribe, email subscri be nmysql -de your @nai | . addr ess tothislist. You can find inform-
ation about this mailing list at http://www.4t2.com/mysql/.

e <nysql -br-request @i stas.|inkway.com br>
A Portuguese mailing list. To subscribe, email subscri be nysql - br your @mai | . addr ess tothislist.
e <nysql -alta@li stas. net>

A Spanish mailing list. To subscribe, email subscri be nysql your @nai | . addr ess tothislist.

1.6.1.1. Guidelines for Using the Mailing Lists
Please don't post mail messages from your browser with HTML mode turned on. Many users don't read mail with a browser.
When you answer a question sent to amailing list, if you consider your answer to have broad interest, you may want to post it to the list
instead of replying directly to the individual who asked. Try to make your answer general enough that people other than the original
poster may benefit from it. When you post to the list, please make sure that your answer is not a duplication of a previous answer.

Try to summarize the essentia part of the question in your reply. Don't feel obliged to quote the entire original message.

When answers are sent to you individually and not to the mailing list, it is considered good etiquette to summarize the answers and send
the summary to the mailing list so that others may have the benefit of responses you received that helped you solve your problem.

1.6.2. MySQL Community Support at the MySQL Forums

The for_ums at http://forums.mysgl.com are an important community resource. Many forums are available, grouped into these general
categories:

* Migration

* MySQL Usage

¢ MySQL Connectors

¢ Programming Languages
e Tools

e 3rd-Party Applications

« Storage Engines

e MySQL Technology

¢ SQL Standards

¢ Business

1.6.3. MySQL Community Support on Internet Relay Chat (IRC)

In addition to the various MySQL mailing lists and forums, you can find experienced community people on Internet Relay Chat (IRC).
These are the best networks/channels currently known to us:

freenode (see http://www.freenode.net/ for servers)

e #nysql isprimarily for MySQL questions, but other database and general SQL questions are welcome. Questions about PHP, Perl,
or C in combination with MySQL are also common.

13
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If you are looking for IRC client software to connect to an |RC network, take alook at xChat (http://www.xchat.org/). X-Chat (GPL li-
censed) isavailable for Unix aswell as for Windows platforms (a free Windows build of X-Chat isavailable at ht-
tp://lwww.silverex.org/download/).

1.6.4. MySQL Enterprise

MySQL AB offers technical support in the form of MySQL Enterprise. For organizations that rely on the MySQL DBMS for business-
critical production applications, MySQL Enterprise is acommercia subscription offering which includes:

*  MySQL Enterprise Server

¢ MySQL Enterprise Monitor

e Monthly Rapid Updates and Quarterly Service Packs

*  MySQL Knowledge Base

e 24x7 Technical and Consultative Support

MySQL Enterpriseis available in multipletiers, giving you the flexibility to choose the level of service that best matches your needs.
For more information see MySQL Enterprise.

1.7. How to Report Bugs or Problems

Before posting a bug report about a problem, please try to verify that it is abug and that it has not been reported already:

e Start by searching the MySQL online manual at http://dev.mysgl.com/doc/. We try to keep the manual up to date by updating it fre-
quently with solutions to newly found problems. The change history (http://dev.mysqgl.com/doc/mysgl/en/news.html) can be particu-
larly useful sinceit is quite possible that a newer version contains a solution to your problem.

« If you get aparse error for a SQL statement, please check your syntax closely. If you can't find something wrong with it, it's ex-
tremely likely that your current version of MySQL Server doesn't support the syntax you are using. If you are using the current ver-
sion and the manual doesn't cover the syntax that you are using, MySQL Server doesn't support your statement. In this case, your
options are to implement the syntax yourself or email <l i censi ng@rysql . con> and ask for an offer to implement it.

If the manual covers the syntax you are using, but you have an older version of MySQL Server, you should check the MySQL
change history to see when the syntax was implemented. In this case, you have the option of upgrading to a newer version of
MySQL Server.

¢ For solutions to some common problems, see Section B.1, “Problems and Common Errors”.

e Search the bugs database at http://bugs.mysql.com/ to see whether the bug has been reported and fixed.

e Search the MySQL mailing list archives at http://lists.mysgl.com/. See Section 1.6.1, “MySQL Mailing Lists’.

¢ You can also use http://www.mysqgl.com/search/ to search all the Web pages (including the manual) that are located at the MySQL
AB Web site.

If you can't find an answer in the manual, the bugs database, or the mailing list archives, check with your local MySQL expert. If you

till can't find an answer to your question, please use the following guidelines for reporting the bug.

The normal way to report bugsisto visit http://bugs.mysgl.com/, which is the address for our bugs database. This database is public and

can be browsed and searched by anyone. If you log in to the system, you can enter new reports. If you have no Web access, you can

generate a bug report by using the mysql bug script described at the end of this section.

Bugs posted in the bugs database at http://bugs.mysgl.com/ that are corrected for a given release are noted in the change history.

If you have found a sensitive security bug in MySQL, you can send email to <security@ysql . conp.

To discuss problems with other users, you can use one of the MySQL mailing lists. Section 1.6.1, “MySQL Mailing Lists’.

Writing a good bug report takes patience, but doing it right the first time saves time both for us and for yourself. A good bug report,
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containing afull test case for the bug, makesit very likely that we will fix the bug in the next release. This section helps you write your
report correctly so that you don't waste your time doing things that may not help us much or at all. Please read this section carefully and
make sure that all the information described here isincluded in your report.

Preferably, you should test the problem using the latest production or development version of MySQL Server before posting. Anyone
should be able to repeat the bug by just using mysql test < script_fil e onyourtest caseor by running the shell or Perl script
that you include in the bug report. Any bug that we are able to repeat has a high chance of being fixed in the next MySQL release.

It is most hel pful when a good description of the problem isincluded in the bug report. That is, give a good example of everything you
did that led to the problem and describe, in exact detail, the problem itself. The best reports are those that include a full example show-
ing how to reproduce the bug or problem. See MySQL Internals: Porting.

Remember that it is possible for us to respond to areport containing too much information, but not to one containing too little. People
often omit facts because they think they know the cause of a problem and assume that some details don't matter. A good principle to fol-
low isthat if you are in doubt about stating something, stateiit. It is faster and less troublesome to write a couple more linesin your re-
port than to wait longer for the answer if we must ask you to provide information that was missing from the initial report.

The most common errors made in bug reports are (&) not including the version number of the MySQL distribution that you use, and (b)
not fully describing the platform on which the MySQL server isinstalled (including the platform type and version number). These are
highly relevant pieces of information, and in 99 cases out of 100, the bug report is useless without them. Very often we get questions
like, “Why doesn't thiswork for me?’ Then we find that the feature requested wasn't implemented in that MySQL version, or that a bug
described in areport has been fixed in newer MySQL versions. Errors often are platform-dependent. In such cases, it is next to im-
possible for usto fix anything without knowing the operating system and the version number of the platform.

If you compiled MySQL from source, remember also to provide information about your compiler if it is related to the problem. Often
people find bugsin compilers and think the problem is MySQL -related. Most compilers are under development all the time and become
better version by version. To determine whether your problem depends on your compiler, we need to know what compiler you used.
Note that every compiling problem should be regarded as a bug and reported accordingly.

If aprogram produces an error message, it is very important to include the message in your report. If we try to search for something
from the archives, it is better that the error message reported exactly matches the one that the program produces. (Even the lettercase
should be observed.) It is best to copy and paste the entire error message into your report. Y ou should never try to reproduce the mes-
sage from memory.

If you have a problem with Connector/ODBC (MyODBC), please try to generate a trace file and send it with your report. See the MyO-
DBC section of Chapter 27, Connectors.

If your report includes long query output lines from test cases that you run with the mysql command-line tool, you can make the output

more readable by usingthe- - verti cal option or the\ Gstatement terminator. The EXPLAI N SELECT example later in this section

demonstrates the use of \ G,

Please include the following information in your report:

¢ The version number of the MySQL distribution you are using (for example, MySQL 5.0.19). Y ou can find out which version you
are running by executing mysql admi n ver si on. Therysqgl admni n program can be found in the bi n directory under your
MySQL installation directory.

*  The manufacturer and model of the machine on which you experience the problem.

* The operating system name and version. If you work with Windows, you can usually get the name and version number by double-
clicking your My Computer icon and pulling down the “Help/About Windows’ menu. For most Unix-like operating systems, you
can get this information by executing the command unane - a.

¢ Sometimes the amount of memory (real and virtua) is relevant. If in doubt, include these values.

« If you are using a source distribution of the MySQL software, include the name and version number of the compiler that you used. If
you have a binary distribution, include the distribution name.

« If the problem occurs during compilation, include the exact error messages and also afew lines of context around the offending code
in the file where the error occurs.

e If nysql d died, you should also report the statement that crashed mysql d. You can usually get thisinformation by running
nysql d with query logging enabled, and then looking in the log after mysql d crashes. See MySQL Internals: Porting.

¢ |If adatabasetableis related to the problem, include the output from the SHONV CREATE TABLE db_nane. t bl _nane state-
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ment in the bug report. Thisisavery easy way to get the definition of any table in a database. The information helps us create a situ-
ation matching the one that you have experienced.

The SQL mode in effect when the problem occurred can be significant, so please report the value of thesql _node system vari-
able. For stored procedure, stored function, and trigger objects, the relevant sql _node valueisthe onein effect when the object
was created. For a stored procedure or function, the SHOWV CREATE PROCEDURE or SHOW CREATE FUNCTI ON statement
shows the relevant SQL mode, or you can query | NFORVATI ON_SCHENA for the information:

SELECT RQUTI NE_SCHEMA, ROUTI NE_NAME, SQ._MODE
FROM | NFORVATI ON_SCHENMA. ROUTI NES;

For triggers, you can use this statement:

SELECT EVENT OBJECT SCHEMA, EVENT OBJECT TABLE, TRI GGER NAME, SQL_MODE
FROM | NFORMATI ON_SCHEMA. TRl GGERS;

For performance-related bugs or problems with SELECT statements, you should always include the output of EXPLAI N SELECT
..., and at least the number of rows that the SELECT statement produces. Y ou should also include the output from SHOW CRE-
ATE TABLE t bl _nane for each table that isinvolved. The more information you provide about your situation, the more likely it
isthat someone can help you.

Thefollowing is an example of avery good bug report. The statements are run using the nysql command-line tool. Note the use of
the\ Gstatement terminator for statements that would otherwise provide very long output lines that are difficult to read.

nysql > SHOW VARI ABLES;
nysql > SHOWN COLUMNS FROM ...\ G
<out put from SHOWN COLUWNS>
mysql > EXPLAIN SELECT ...\ G
<out put from EXPLAI N>
nmysql > FLUSH STATUS;
nysql > SELECT ...;
<A short version of the output from SELECT,
including the time taken to run the query>
nysql > SHOW STATUS;
<out put from SHOW STATUS>

If abug or problem occurs while running nysql d, try to provide an input script that reproduces the anomaly. This script should in-
clude any necessary source files. The more closely the script can reproduce your situation, the better. If you can make areproducible
test case, you should upload it to be attached to the bug report.

If you can't provide a script, you should at least include the output fromnysql adm n vari abl es ext ended- st at us
processl i st inyour report to provide some information on how your system is performing.

If you can't produce atest case with only afew rows, or if the test table istoo big to be included in the bug report (more than 10
rows), you should dump your tables using mysql dunp and create a READIVE file that describes your problem. Create a compressed
archive of your filesusingt ar and gzi p or zi p, and use FTP to transfer the archive to ftp://ftp.mysgl.com/pub/mysql/upload/.
Then enter the problem into our bugs database at http://bugs.mysgl.com/.

If you believe that the MySQL server produces a strange result from a statement, include not only the result, but also your opinion
of what the result should be, and an explanation describing the basis for your opinion.

When you provide an example of the problem, it's better to use the table names, variable names, and so forth that exist in your actual
situation than to come up with new names. The problem could be related to the name of atable or variable. These cases arerare,
perhaps, but it is better to be safe than sorry. After all, it should be easier for you to provide an example that uses your actual situ-
ation, and it is by all means better for us. If you have data that you don't want to be visible to others in the bug report, you can use
FTP to transfer it to ftp://ftp.mysgl.com/pub/mysql/upload/. If the information is really top secret and you don't want to show it even
to us, go ahead and provide an example using other names, but please regard this as the last choice.

Include al the options given to the relevant programs, if possible. For example, indicate the options that you use when you start the
nysql d server, aswell as the options that you use to run any MySQL client programs. The options to programs such asmysql d
and nysql , andtotheconf i gur e script, are often key to resolving problems and are very relevant. It is never abad ideato in-
clude them. If your problem involves a program written in alanguage such as Perl or PHP, please include the language processor's
version number, as well as the version for any modules that the program uses. For example, if you have a Perl script that uses the
DBl and DBD: : nysql modules, include the version numbers for Perl, DBl , and DBD: : nysql .

If your question isrelated to the privilege system, please include the output of mysql access, theoutput of nysql admi n re-
| oad, and all the error messages you get when trying to connect. When you test your privileges, you should first run nysql ac-
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cess. After this, execute mysql adm n rel oad ver si on and try to connect with the program that gives you trouble.
nysql access can befound in the bi n directory under your MySQL installation directory.

« If you have a patch for abug, do includeit. But don't assume that the patch is all we need, or that we can useit, if you don't provide
some necessary information such as test cases showing the bug that your patch fixes. We might find problems with your patch or we
might not understand it at al. If so, we can't useit.

If we can't verify the exact purpose of the patch, we won't use it. Test cases help us here. Show that the patch handles al the situ-
ations that may occur. If we find a borderline case (even arare one) where the patch won't work, it may be useless.

*  Guesses about what the bug is, why it occurs, or what it depends on are usually wrong. Even the MySQL team can't guess such
things without first using a debugger to determine the real cause of a bug.

* Indicate in your bug report that you have checked the reference manual and mail archive so that others know you have tried to solve
the problem yourself.

« If the problem isthat your data appears corrupt or you get errors when you access a particular table, you should first check your
tables and then try to repair them with CHECK TABLE and REPAI R TABLE or with nyi santhk. See Chapter 5, MySQL Server
Administration.

If you are running Windows, please verify thevalue of | ower _case_t abl e_nanes using the SHOW VARI ABLES LI KE
"l ower _case_t abl e_nanes' command. This variable affects how the server handles | ettercase of database and table names.
Its effect for a given value should be as described in Section 8.2.2, “Identifier Case Sensitivity”.

< If you often get corrupted tables, you should try to find out when and why this happens. In this case, the error log in the MySQL
data directory may contain some information about what happened. (Thisisthefilewith the. er r suffix in the name.) See Sec-
tion 5.2.2, “The Error Log”. Please include any relevant information from thisfilein your bug report. Normally mysql d should
never crash atableif nothing killed it in the middle of an update. If you can find the cause of mysql d dying, it's much easier for us
to provide you with afix for the problem. See Section B.1.1, “How to Determine What |s Causing a Problem”.

« If possible, download and install the most recent version of MySQL Server and check whether it solves your problem. All versions
of the MySQL software are thoroughly tested and should work without problems. We believe in making everything as backward-
compatible as possible, and you should be able to switch MySQL versions without difficulty. See Section 2.1.2, “Choosing Which
MySQL Distribution to Install”.

If you have no Web access and cannot report a bug by visiting http://bugs.mysgl.com/, you can use the ny sql bug script to generate a
bug report (or areport about any problem). mysql bug helps you generate a report by determining much of the following information
automatically, but if something important is missing, please include it with your message. nysql bug canbefoundinthescri pts
directory (source distribution) and in the bi n directory under your MySQL installation directory (binary distribution).

1.8. MySQL Standards Compliance

This section describes how MySQL relates to the ANSI/ISO SQL standards. MySQL Server has many extensions to the SQL standard,
and here you can find out what they are and how to use them. Y ou can also find information about functionality missing from MySQL
Server, and how to work around some of the differences.

The SQL standard has been evolving since 1986 and several versions exist. In this manual, “ SQL-92" refers to the standard released in
1992, “SQL:1999” refersto the standard released in 1999, and “ SQL:2003" refers to the current version of the standard. We use the
phrase “the SQL standard” or “standard SQL” to mean the current version of the SQL Standard at any time.

One of our main goals with the product is to continue to work toward compliance with the SQL standard, but without sacrificing speed
or reliability. We are not afraid to add extensions to SQL or support for non-SQL featuresif this greatly increases the usability of
MySQL Server for alarge segment of our user base. The HANDL ER interface is an example of this strategy. See Section 12.2.3,
“HANDLER Syntax”.

We continue to support transactional and non-transactional databases to satisfy both mission-critical 24/7 usage and heavy Web or log-
ging usage.

MySQL Server was originally designed to work with medium-sized databases (10-100 million rows, or about 100MB per table) on
small computer systems. Today MySQL Server handles terabyte-sized databases, but the code can also be compiled in areduced ver-
sion suitable for hand-held and embedded devices. The compact design of the MySQL server makes development in both directions
possible without any conflicts in the source tree.

Currently, we are not targeting real-time support, although MySQL replication capabilities offer significant functionality.
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MySQL supports high-availability database clustering using the NDBCl ust er storage engine. See Chapter 17, MySQL Cluster.

We are implementing XML functionality beginning in MySQL 5.1, which supports most of the W3C XPath standard. We plantoin-
crease support for XML as part of future MySQL development. See Section 11.10, “XML Functions”’.

1.8.1. What Standards MySQL Follows

Our aim isto support the full ANSI/ISO SQL standard, but without making concessions to speed and quality of the code.
ODBC levels 0-3.51.

1.8.2. Selecting SQL Modes

The MySQL server can operate in different SQL modes, and can apply these modes differentially for different clients. This capability
enables each application to tailor the server's operating mode to its own requirements.

SQL modes control aspects of server operation such as what SQL syntax MySQL should support and what kind of data validation
checks it should perform. This makesit easier to use MySQL in different environments and to use MySQL together with other database
SErVers.

Y ou can set the default SQL mode by starting nysql d withthe- - sql - node="node_val ue" option. You can also change the
mode at runtime by setting the sql _node system variablewitha SET [ SESSI ON| GLOBAL] sql _node=' node_val ue' state-
ment.

For more information on setting the SQL mode, see Section 5.1.6, “SQL Modes’.

1.8.3. Running MySQL in ANSI Mode

You cantell mysql d torunin ANSI mode with the - - ansi startup option. Running the server in ANSI mode is the same as starting it
with the following options:

--transaction-isol ati on=SERI ALI ZABLE - - sql - rode=ANSI

Y ou can achieve the same effect at runtime by executing these two statements:

SET GLOBAL TRANSACTI ON | SO_ATI ON LEVEL SERI ALI ZABLE;
SET GLOBAL sql _npde = ' ANSI'

Y ou can see that setting the sql _node system variableto’ ANSI ' enables all SQL mode options that are relevant for ANSI mode as
follows:

mysqgl > SET GLOBAL sql _npde=' ANSI'
nysql > SELECT @yl obal . sql _node;
' REAL_AS_FLOAT, PI PES_AS_CONCAT, ANSI _QUOTES, | GNORE_SPACE, ANSI '

Note that running the server in ANSI mode with - - ansi isnot quite the same as setting the SQL modeto' ANSI ' . The- - ansi op-
tion affects the SQL mode and also sets the transaction isolation level. Setting the SQL modeto' ANSI ' has no effect on theisolation
level.

See Section 5.1.2, “Command Options’, and Section 1.8.2, “ Selecting SQL Modes”.

1.8.4. MySQL Extensions to Standard SQL

MySQL Server supports some extensions that you probably won't find in other SQL DBM Ss. Be warned that if you use them, your code
won't be portable to other SQL servers. In some cases, you can write code that includes MySQL extensions, but is still portable, by us-
ing comments of the following form:

/*! MySQL-specific code */

In this case, MySQL Server parses and executes the code within the comment asit would any other SQL statement, but other SQL serv-
erswill ignore the extensions. For example, MySQL Server recognizes the STRAI GHT_J O N keyword in the following statement, but
other serverswill not:
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SELECT /*! STRAIGHT_JO N */ col1 FROM tabl el, tabl e2 WHERE . ..

If you add a version number after the“! ” character, the syntax within the comment is executed only if the MySQL version is greater
than or equal to the specified version number. The TEMPORARY keyword in the following comment is executed only by servers from
MySQL 3.23.02 or higher:

CREATE /*!132302 TEMPORARY */ TABLE t (a INT);

The following descriptions list MySQL extensions, organized by category.

e Organization of data on disk

MySQL Server maps each database to a directory under the MySQL data directory, and maps tables within a database to filenames
in the database directory. This has afew implications:

Database and table names are case sensitive in MySQL Server on operating systems that have case-sensitive filenames (such as
most Unix systems). See Section 8.2.2, “Identifier Case Sensitivity”.

Y ou can use standard system commands to back up, rename, move, delete, and copy tables that are managed by the Myl SAM
storage engine. For example, it is possible to rename a Myl SAMtable by renaming the . MYD, . MY1 , and . f r mfilesto which
the table corresponds. (Nevertheless, it is preferable to use RENAVE TABLE or ALTER TABLE ... RENAME and let the
server rename thefiles.)

Database and table names cannot contain pathname separator characters (“/ ", “\ ™).

¢ Genera language syntax

By default, strings can be enclosed by either “*” or “' ”, not just by “* ”. (If the ANSI _ QUOTES SQL modeis enabled, strings
can be enclosed only by “* ” and the server interprets strings enclosed by “" " asidentifiers.)

“\ " isthe escape character in strings.
In SQL statements, you can access tables from different databases with the db_nane. t bl _nane syntax. Some SQL servers

provide the same functionality but call thisUser space. MySQL Server doesn't support tablespaces such as used in state-
mentslikethis: CREATE TABLE ral ph.ny_table ... I N ny_tabl espace.

e SQL statement syntax

The ANALYZE TABLE, CHECK TABLE, OPTI M ZE TABLE, and REPAI R TABLE statements.

The CREATE DATABASE, DROP DATABASE, and ALTER DATABASE statements. See Section 12.1.6, “CREATE DATA-
BASE Syntax”, Section 12.1.12, “DROP DATABASE Syntax”, and Section 12.1.1, “ALTER DATABASE Syntax”.

The DO statement.

EXPLAI N SELECT to obtain adescription of how tables are processed by the query optimizer.

The FLUSH and RESET statements.

The SET statement. See Section 12.5.3, “SET Syntax”.

The SHOWstatement. See Section 12.5.4, “ SHONSyntax”. As of MySQL 5.0, the information produced by many of the MySQL -
specific SHOWstatements can be obtained in more standard fashion by using SELECT to query | NFORVMATI ON_SCHENA. See
Chapter 24, | NFORVATI ON_SCHENA Tables.

Useof LOAD DATA | NFI LE. In many cases, this syntax is compatible with Oracle's LOAD DATA | NFI LE. See Sec-
tion 12.2.5,“LOAD DATA | NFI LE Syntax”.

Use of RENAMVE TABLE. See Section 12.1.19, “RENAME TABLE Syntax”.
Use of REPLACE instead of DELETE plus| NSERT. See Section 12.2.6, “REPLACE Syntax”.

Use of CHANGE col _namne, DROP col _nane, or DROP | NDEX, | GNORE or RENAVE in ALTER TABLE statements. Use
of multiple ADD, ALTER, DROP, or CHANGE clausesin an ALTER TABLE statement. See Section 12.1.4, “ALTER TABLE
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Syntax”.

» Useof index names, indexes on a prefix of acolumn, and use of | NDEX or KEY in CREATE TABLE statements. See Sec-
tion 12.1.10, “CREATE TABLE Syntax”.

e Useof TEMPORARY or | F NOT EXI STS with CREATE TABLE.

e Useof | F EXI STSwith DROP TABLE and DROP DATABASE.

e Thecapahility of dropping multiple tables with asingle DROP TABLE statement.

* TheORDER BYand LIl M T clauses of the UPDATE and DELETE statements.

* INSERT INTO tbl _nane SET col _nane = ... syntax.

* The DELAYED clause of the | NSERT and REPLACE statements.

* TheLOW PRI ORI TY clause of the | NSERT, REPLACE, DELETE, and UPDATE statements.

e Useof | NTO OUTFI LEor | NTO DUVPFI LE in SELECT statements. See Section 12.2.7, “SELECT Syntax”.
* Optionssuch as STRAI GHT_JO Nor SQL_SMALL_RESULT in SELECT statements.

* Youdon't need to name all selected columnsin the GROUP BY clause. This gives better performance for some very specific, but
quite normal queries. See Section 11.12, “Functions and Modifiers for Use with GROUP BY Clauses’.

* You can specify ASC and DESC with GROUP BY, not just with ORDER BY.

» Theahility to set variablesin a statement with the : = assignment operator:

nysqgl > SELECT @: =SUMtotal ), @: =COUNT(*), @/ @ AS avg
-> FROM test _tabl e;
nysqgl > SELECT @1:=(@2:=1)+@3:=4, @1, @2, @3;

Data types

e TheMEDI UM NT, SET, and ENUMdata types, and the various BLOB and TEXT data types.

e The AUTO_| NCREMENT, Bl NARY, NULL, UNSI GNED, and ZERCFI| LL datatype attributes.
Functions and operators

* Tomakeit easier for users who migrate from other SQL environments, MySQL Server supports aliases for many functions. For
example, all string functions support both standard SQL syntax and ODBC syntax.

*  MySQL Server understandsthe| | and && operatorsto mean logical OR and AND, asin the C programming language. In
MySQL Server, | | and OR are synonyms, as are && and AND. Because of this nice syntax, MySQL Server doesn't support the
standard SQL | | operator for string concatenation; use CONCAT( ) instead. Because CONCAT( ) takes any number of argu-
ments, it's easy to convert use of the | | operator to MySQL Server.

e Useof COUNT( DI STI NCT val ue_Iist) whereval ue_I i st has more than one element.

»  String comparisons are case-insensitive by default, with sort ordering determined by the collation of the current character set,
whichisl at i n1 (cpl1252 West European) by default. If you don't like this, you should declare your columns with the Bl NARY
attribute or use the Bl NARY cast, which causes comparisons to be done using the underlying character code values rather then a
lexical ordering.

*  The %operator isasynonym for MOD( ) . Thatis, N % Mis equivalent to MOD( N, M) . %is supported for C programmers and for
compatibility with PostgreSQL.

e The=, <>, <=, <, >=, >, <<, >>, <=> AND, OR, or LI KE operators may be used in expressions in the output column list (to the
left of the FROV) in SELECT statements. For example:

nysql > SELECT col 1=1 AND col 2=2 FROM ny_t abl e;
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* TheLAST_I NSERT_I D() function returnsthe most recent AUTO_| NCREMENT value. See Section 11.11.3, “Information
Functions”.

* LI KEisallowed on numeric values.
» TheREGEXP and NOT REGEXP extended regular expression operators.

e CONCAT() or CHAR() with one argument or more than two arguments. (In MySQL Server, these functions can take avariable
number of arguments.)

« TheBI T_COUNT(), CASE, ELT(), FROM DAYS() , FORMAT() , | F() , PASSWORDY ) , ENCRYPT( ) , MD5( ) , ENCODE() ,
DECODE( ) , PERI OD_ADD( ) , PERI OD_DI FF() , TO_DAYS() , and WEEKDAY( ) functions.

e Useof TRI M) to trim substrings. Standard SQL supports removal of single characters only.
* TheGROUP BY functionsSTD(),BI T_OR(),BI T_AND(), Bl T_XOR() , and GROUP_CONCAT( ) . See Section 11.12,
“Functions and Modifiers for Use with GROUP BY Clauses’.

For a prioritized list indicating when new extensions are added to MySQL Server, you should consult the online MySQL development
roadmap at http://dev.mysql.com/doc/mysgl/en/roadmap.html.

1.8.5. MySQL Differences from Standard SQL

Wetry to make MySQL Server follow the ANSI SQL standard and the ODBC SQL standard, but MySQL Server performs operations
differently in some cases:

e There are several differences between the MySQL and standard SQL privilege systems. For example, in MySQL, privilegesfor ata-
ble are not automatically revoked when you delete atable. Y ou must explicitly issue a REVOKE statement to revoke privileges for a
table. For more information, see Section 12.5.1.5, “REVOKE Syntax”.

e« TheCAST() function does not support cast to REAL or Bl G NT. See Section 11.9, “Cast Functions and Operators”.

1.8.5.1. SELECT | NTO TABLE

MySQL Server doesn't support the SELECT ... | NTO TABLE Sybase SQL extension. Instead, MySQL Server supportsthe | N-
SERT I NTO ... SELECT standard SQL syntax, which is basically the same thing. See Section 12.2.4.1, “| NSERT ... SELECT
Syntax”. For example:
I NSERT INTO thl tenp2 (fld_id)

SELECT tbl _tenpl.fld_order_id

FROM t bl _tenpl WHERE tbl _tenpl.fld_order_id > 100;
Alternatively, you canuse SELECT ... | NTO OUTFI LE or CREATE TABLE ... SELECT.
Asof MySQL 5.0, you canuse SELECT ... | NTOwith user-defined variables. The same syntax can also be used inside stored
routines using cursors and local variables. See Section 20.2.7.3, “SELECT ... | NTO Statement”.

1.8.5.2. Transactions and Atomic Operations

MySQL Server (version 3.23-max and al versions 4.0 and above) supports transactions with the | nnoDB transactional storage engine.
| nnoDB provides full ACI D compliance. See Chapter 13, Sorage Engines. For information about | nnoDB differences from standard
SQL with regard to treatment of transaction errors, see Section 13.5.15, “| nnoDB Error Handling”.

The other non-transactional storage enginesin MySQL Server (such as Myl SAM) follow a different paradigm for data integrity called
“atomic operations.” In transactional terms, Myl SAMtables effectively always operate in AUTOCOVM T=1 mode. Atomic operations
often offer comparable integrity with higher performance.

Because MySQL Server supports both paradigms, you can decide whether your applications are best served by the speed of atomic op-
erations or the use of transactional features. This choice can be made on a per-table basis.

As noted, the trade-off for transactional versus non-transactional storage engines lies mostly in performance. Transactional tables have
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significantly higher memory and disk space requirements, and more CPU overhead. On the other hand, transactional storage engines
such as| nnoDB also offer many significant features. MySQL Server's modular design allows the concurrent use of different storage
engines to suit different requirements and deliver optimum performancein all situations.

MySQL Enterprise

For expert advice on choosing and tuning storage engines, subscribe to the MySQL Enterprise Monitor. For

more information see http://www.mysql.com/products/enterprise/advisors.html.
But how do you use the features of MySQL Server to maintain rigorous integrity even with the non-transactional Myl SAMtables, and
how do these features compare with the transactional storage engines?

« If your applications are written in away that is dependent on being able to call ROLLBACK rather than COVM T in critical situ-
ations, transactions are more convenient. Transactions also ensure that unfinished updates or corrupting activities are not committed
to the database; the server is given the opportunity to do an automatic rollback and your database is saved.

If you use non-transactional tables, MySQL Server in almost all cases allows you to resolve potential problems by including simple
checks before updates and by running simple scripts that check the databases for inconsistencies and automatically repair or warn if
such an inconsistency occurs. Note that just by using the MySQL log or even adding one extralog, you can normally fix tables per-
fectly with no dataintegrity loss.

« More often than not, critical transactional updates can be rewritten to be atomic. Generally speaking, al integrity problems that
transactions solve can be done with LOCK TABLES or atomic updates, ensuring that there are no automatic aborts from the server,
which is acommon problem with transactional database systems.

e Tobesafewith MySQL Server, regardless of whether you use transactional tables, you only need to have backups and have binary
logging turned on. When that is true, you can recover from any situation that you could with any other transactional database sys-
tem. It is always good to have backups, regardless of which database system you use.

The transactional paradigm hasits benefits and its drawbacks. Many users and application devel opers depend on the ease with which
they can code around problems where an abort appears to be necessary, or is necessary. However, even if you are new to the atomic op-
erations paradigm, or more familiar with transactions, do consider the speed benefit that non-transactional tables can offer on the order
of three to five times the speed of the fastest and most optimally tuned transactional tables.

In situations where integrity is of highest importance, MySQL Server offers transaction-level reliability and integrity even for non-
transactional tables. If you lock tables with LOCK TABLES, all updates stall until integrity checks are made. If you obtain a READ
LOCAL lock (as opposed to awrite lock) for atable that allows concurrent inserts at the end of the table, reads are allowed, as are inserts
by other clients. The newly inserted records are not be seen by the client that has the read lock until it releases the lock. With | NSERT
DELAYED, you can writeinserts that go into alocal queue until the locks are released, without having the client wait for the insert to
complete. See Section 7.3.3, “Concurrent Inserts’, and Section 12.2.4.2, “| NSERT DELAYED Syntax”.

“Atomic,” in the sense that we mean it, is nothing magical. It only means that you can be sure that while each specific update is running,
no other user can interfere with it, and there can never be an automatic rollback (which can happen with transactional tablesif you are
not very careful). MySQL Server also guarantees that there are no dirty reads.

Following are some techniques for working with non-transactional tables:
¢ Loopsthat need transactions normally can be coded with the help of LOCK TABLES, and you don't need cursors to update records
on thefly.
¢ Toavoid using ROLLBACK, you can employ the following strategy:
1. UseLOCK TABLEStolock al the tables you want to access.
2. Test the conditions that must be true before performing the update.
3. Updateif the conditions are satisfied.
4, UseUNLOCK TABLES to release your locks.
Thisis usually a much faster method than using transactions with possible rollbacks, although not always. The only situation this

solution doesn't handle is when someone kills the threads in the middle of an update. In that case, all locks are released but some of
the updates may not have been executed.
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¢ You can aso use functions to update records in a single operation. Y ou can get avery efficient application by using the following
techniques:

* Modify columnsrelative to their current value.
» Update only those columns that actually have changed.

For example, when we are updating customer information, we update only the customer data that has changed and test only that
none of the changed data, or data that depends on the changed data, has changed compared to the original row. The test for changed
data is done with the VHERE clause in the UPDATE statement. If the record wasn't updated, we give the client a message: “ Some of
the data you have changed has been changed by another user.” Then we show the old row versus the new row in awindow so that
the user can decide which version of the customer record to use.

This gives us something that is similar to column locking but is actually even better because we only update some of the columns,
using values that are relative to their current values. This means that typical UPDATE statements look something like these:
UPDATE t abl enane SET pay_back=pay_back+125;
UPDATE cust oner
S|

cust omer _dat e=' current _date',

addr ess=' new address',

phone=' new phone',

noney_owed_t o_us=noney_owed_t o_us- 125

WHERE
customer _i d=i d AND address='ol d address' AND phone='ol d phone';

Thisisvery efficient and works even if another client has changed the valuesin the pay_back or noney_owed_t o_us
columns.

¢ Inmany cases, users have wanted LOCK TABLES or ROLLBACK for the purpose of managing unique identifiers. This can be
handled much more efficiently without locking or rolling back by using an AUTO | NCREMENT column and either the
LAST | NSERT_| D() SQL functionor thenysql i nsert i d() CAPI function. See Section 11.11.3, “Information Func-
tions’, and Section 26.2.3.37, “nysql _i nsert _id()".

Y ou can generally code around the need for row-level locking. Some situations really do need it, and | nnoDB tables support row-
level locking. Otherwise, with My SAMtables, you can use aflag column in the table and do something like the following:

UPDATE t bl _nane SET row_flag=1 WHERE i d=I D;

MySQL returns 1 for the number of affected rowsif the row wasfound andr ow_f | ag wasn't 1 in the original row. Y ou can think
of this as though MySQL Server changed the preceding statement to:

UPDATE t bl _nane SET row flag=1 WHERE id=ID AND row flag <> 1;

1.8.5.3. Stored Routines and Triggers
Stored procedures and functions are implemented beginning with MySQL 5.0. See Chapter 20, Stored Procedures and Functions.

Basic trigger functionality isimplemented beginning with MySQL 5.0.2, with further development planned for MySQL 5.1. See
Chapter 21, Triggers.

1.8.5.4. Foreign Keys

In MySQL Server 3.23.44 and up, the | nnoDB storage engine supports checking of foreign key constraints, including CASCADE, ON
DELETE, and ON UPDATE. See Section 13.5.6.4, “FOREI GN KEY Constraints’.

For storage engines other than | nnoDB, MySQL Server parsesthe FOREI GN KEY syntax in CREATE TABLE statements, but does
not use or storeit. In the future, the implementation will be extended to store this information in the table specification file so that it
may be retrieved by mysql dunp and ODBC. At alater stage, foreign key constraints will be implemented for Myl SAMtables as well.

Foreign key enforcement offers several benefits to database developers:

* Assuming proper design of the relationships, foreign key constraints make it more difficult for a programmer to introduce an incon-
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sistency into the database.

¢ Centralized checking of constraints by the database server makes it unnecessary to perform these checks on the application side.
This eliminates the possibility that different applications may not all check the constraints in the same way.

« Using cascading updates and deletes can simplify the application code.

« Properly designed foreign key rules aid in documenting relationships between tables.

Do keep in mind that these benefits come at the cost of additional overhead for the database server to perform the necessary checks. Ad-
ditional checking by the server affects performance, which for some applications may be sufficiently undesirable asto be avoided if
possible. (Some major commercial applications have coded the foreign key logic at the application level for this reason.)

MySQL gives database devel opers the choice of which approach to use. If you don't need foreign keys and want to avoid the overhead
associated with enforcing referential integrity, you can choose another storage engine instead, such as Myl SAM (For example, the My -
| SAMstorage engine offers very fast performance for applications that perform only | NSERT and SELECT operations. In this case, the
table has no holes in the middle and the inserts can be performed concurrently with retrievals. See Section 7.3.3, “Concurrent Inserts’.)

If you choose not to take advantage of referential integrity checks, keep the following considerations in mind:

« Inthe absence of server-side foreign key relationship checking, the application itself must handle relationship issues. For example, it
must take care to insert rows into tables in the proper order, and to avoid creating orphaned child records. It must also be ableto re-
cover from errors that occur in the middle of multiple-record insert operations.

« If ON DELETE istheonly referential integrity capability an application needs, you can achieve asimilar effect as of MySQL Server
4.0 by using multiple-table DELETE statements to del ete rows from many tables with a single statement. See Section 12.2.1, “ DE-
LETE Syntax”.

« A workaround for the lack of ON DELETE isto add the appropriate DELETE statements to your application when you delete re-
cords from atable that has aforeign key. In practice, thisis often as quick as using foreign keys and is more portable.

Be aware that the use of foreign keys can sometimes lead to problems:

« Foreign key support addresses many referential integrity issues, but it is still necessary to design key relationships carefully to avoid
circular rules or incorrect combinations of cascading del etes.

¢ Itisnot uncommon for a DBA to create atopology of relationships that makesit difficult to restore individual tables from a backup.
(MySQL alleviates this difficulty by allowing you to temporarily disable foreign key checks when reloading a table that depends on

other tables. See Section 13.5.6.4, “FOREI GN KEY Constraints’. Asof MySQL 4.1.1, nysql dunp generates dump files that take
advantage of this capability automatically when they are reloaded.)

Note that foreign keysin SQL are used to check and enforce referential integrity, not to join tables. If you want to get results from mul-
tiple tables from a SELECT statement, you do this by performing ajoin between them:

SELECT * FROMt1 INNER JONt2 ONtl.id = t2.id;

See Section 12.2.7.1, “JO N Syntax”, and Section 3.6.6, “Using Foreign Keys”.

The FOREI GN KEY syntax without ON DELETE . . . isoften used by ODBC applications to produce automatic WHERE clauses.
1.8.5.5. Views

Views (including updatable views) are implemented beginning with MySQL Server 5.0.1. See Chapter 23, Views.

Views are useful for allowing usersto access a set of relations (tables) asif it were asingle table, and limiting their access to just that.
Views can also be used to restrict access to rows (a subset of a particular table). For access control to columns, you can also use the
sophisticated privilege system in MySQL Server. See Section 5.4, “The MySQL Access Privilege System”.

In designing an implementation of views, our ambitious goal, as much asis possible within the confines of SQL, has been full compli-
ance with “Codd's Rule #6” for relational database systems:. “All views that are theoretically updatable, should in practice also be updat-
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able.”

1.8.5.6.'- - " as the Start of a Comment

Standard SQL usestheCsyntax/ * this is a conmment */ for comments, and MySQL Server supports this syntax as well.
MySQL also support extensions to this syntax that allow MySQL-specific SQL to be embedded in the comment, as described in Sec-
tion 8.5, “ Comment Syntax”.

Standard SQL uses“- - " as a start-comment sequence. MySQL Server uses “#” as the start comment character. MySQL Server 3.23.3
and up also supports avariant of the “- - ” comment style. That is, the”- - ” start-comment sequence must be followed by a space (or by
acontrol character such as anewline). The spaceis required to prevent problems with automatically generated SQL queries that use
constructs such as the following, where we automatically insert the value of the payment for paynent :

UPDATE account SET credit=credit-paynent

Consider about what happens if paynent has anegative value such as- 1:

UPDATE account SET credit=credit--1

credit--1isalega expressionin SQL, but “- - " isinterpreted as the start of a comment, part of the expression is discarded. The
result is a statement that has a completely different meaning than intended:

UPDATE account SET credit=credit

The statement produces no changein value at all. Thisillustrates that allowing comments to start with “- - * can have serious con-
sequences.
Using our implementation requires a space following the “- - " in order for it to be recognized as a start-comment sequence in MySQL

Server 3.23.3 and newer. Therefore, credi t - - 1 issafeto use.
Another safe feature isthat the mysql command-line client ignores lines that start with “- - .
The following information is relevant only if you are running a MySQL version earlier than 3.23.3:

If you have an SQL script in atext file that contains“- - ” comments, you should use ther epl ace utility asfollows to convert the
commentsto use “#” characters before executing the script:

shell > replace " --" " #" < text-file-w th-funny-coments.sql \
| nysql db_nane

That is safer than executing the script in the usual way:

shel | > nysql db_name < text-file-with-funny-comments. sql

Y ou can also edit the script file “in place” to changethe “- - ” commentsto “#” comments:

shell > replace " --" " #" -- text-file-w th-funny-coments. sql

Change them back with this command:

shell > replace " #" " --" -- text-file-w th-funny-comrents. sql

See Section 4.8.2, “r epl ace — A String-Replacement Utility”.

1.8.6. How MySQL Deals with Constraints

MySQL alows you to work both with transactional tables that allow rollback and with non-transactional tables that do not. Because of
this, constraint handling is a bit different in MySQL than in other DBM Ss. We must handle the case when you have inserted or updated
alot of rowsin anon-transactional table for which changes cannot be rolled back when an error occurs.

The basic philosophy isthat MySQL Server tries to produce an error for anything that it can detect while parsing a statement to be ex-
ecuted, and tries to recover from any errors that occur while executing the statement. We do thisin most cases, but not yet for all.
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The options MySQL has when an error occurs are to stop the statement in the middle or to recover as well as possible from the problem
and continue. By default, the server follows the latter course. This means, for example, that the server may coerce illegal valuesto the
closest legal values.

Several SQL mode options are available to provide greater control over handling of bad data values and whether to continue statement
execution or abort when errors occur. Using these options, you can configure MySQL Server to act in amore traditional fashion that is
like other DBM Ss that reject improper input. The SQL mode can be set globally at server startup to affect all clients. Individual clients
can set the SQL mode at runtime, which enables each client to select the behavior most appropriate for its requirements. See Sec-

tion 5.1.6, “SQL Modes’.

MySQL Enterprise
To be alerted when there is no form of server-enforced data integrity, subscribe to the MySQL Enterprise Monit-
or. For more information see http://www.mysql.com/products/enterprise/advisors.html.

The following sections describe how MySQL Server handles different types of constraints.

1.8.6.1. PRI MARY KEY and UNI QUE Index Constraints

Normally, errors occurs for data-change statements (such as | NSERT or UPDATE) that would violate primary-key, unique-key, or for-
eign-key congtraints. If you are using atransactional storage engine such as| nnoDB, MySQL automatically rolls back the statement. If
you are using a non-transactional storage engine, MySQL stops processing the statement at the row for which the error occurred and
leaves any remaining rows unprocessed.

MySQL supports an | GNORE keyword for | NSERT, UPDATE, and so forth. If you use it, MySQL ignores primary-key or unique-key
violations and continues processing with the next row. See the section for the statement that you are using (Section 12.2.4, “| NSERT
Syntax”, Section 12.2.10, “UPDATE Syntax”, and so forth).

Y ou can get information about the number of rows actually inserted or updated with the nysql _i nf o() C API function. You can
also use the SHOW WARNI NGS statement. See Section 26.2.3.35, “nmysql _i nf o() ", and Section 12.5.4.32, “ SHOWN WARNI NGS Syn-
tax”.

Currently, only | nnoDB tables support foreign keys. See Section 13.5.6.4, “FOREI GN KEY Constraints’. We plan to add foreign key
support by other storage enginesin afuture MySQL release. See Section 1.5, “MySQL Devel opment Roadmap”.

1.8.6.2. Constraints on Invalid Data

By default, MySQL isforgiving of illegal or improper data values and coerces them to legal values for data entry. However, you can
change the server SQL mode to select more traditional treatment of bad values such that the server rejects them and aborts the statement
in which they occur. See Section 5.1.6, “SQL Modes’.

This section describes the default (forgiving) behavior of MySQL, aswell as the strict SQL mode and how it differs.

If you are not using strict mode, then whenever you insert an “incorrect” value into a column, such asaNULL into a NOT NULL
column or atoo-large numeric value into a numeric column, MySQL sets the column to the “best possible value” instead of producing
an error: The following rules describe in more detail how this works:

« If youtry to store an out of range value into a numeric column, MySQL Server instead stores zero, the smallest possible value, or
the largest possible value, whichever is closest to the invalid value.

« For strings, MySQL stores either the empty string or as much of the string as can be stored in the column.
e If youtry to store a string that doesn't start with a number into a numeric column, MySQL Server stores 0.
* Invalid valuesfor ENUMand SET columns are handled as described in Section 1.8.6.3, “ENUMand SET Constraints’.

e MySQL alowsyou to store certain incorrect date values into DATE and DATET! ME columns (such as' 2000- 02- 31" or
' 2000- 02- 00" ). Theideaisthat it's not the job of the SQL server to validate dates. If MySQL can store a date value and retrieve
exactly the same value, MySQL storesit as given. If the date is totally wrong (outside the server's ability to store it), the special
“zero” datevalue' 0000- 00- 00" isstored in the column instead.

e If youtry to store NULL into a column that doesn't take NULL values, an error occurs for single-row | NSERT statements. For mul-
tiple-row | NSERT statementsor for | NSERT | NTO ... SELECT statements, MySQL Server stores the implicit default value
for the column data type. In general, thisis O for numeric types, the empty string (' ' ) for string types, and the “zero” value for date
and time types. Implicit default values are discussed in Section 10.1.4, “Data Type Default Values’.
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* If an| NSERT statement specifies no value for a column, MySQL insertsits default value if the column definition includes an expli-
cit DEFAULT clause. If the definition has no such DEFAULT clause, MySQL inserts the implicit default value for the column data

type.

The reason for using the preceding rulesin non-strict mode is that we can't check these conditions until the statement has begun execut-
ing. We can't just roll back if we encounter a problem after updating a few rows, because the storage engine may not support rollback.
The option of terminating the statement is not that good; in this case, the update would be “half done,” which is probably the worst pos-
sible scenario. In this case, it's better to “do the best you can” and then continue as if nothing happened.

In MySQL 5.0.2 and up, you can select stricter treatment of input values by using the STRI CT_TRANS_TABLES or
STRI CT_ALL_TABLES SQL modes:

SET sql _node = ' STRI CT_TRANS_TABLES' ;
SET sql _node = ' STRI CT_ALL_TABLES' ;

STRI CT_TRANS_TABLES enables strict mode for transactional storage engines, and also to some extent for non-transactional engines.
It workslikethis:

« For transactional storage engines, bad data val ues occurring anywhere in a statement cause the statement to abort and roll back.

« For non-transactional storage engines, a statement aborts if the error occurs in the first row to be inserted or updated. (When the er-
ror occursin the first row, the statement can be aborted to |eave the table unchanged, just as for a transactional table.) Errorsin rows
after the first do not abort the statement, because the table has already been changed by the first row. Instead, bad data values are ad-
justed and result in warnings rather than errors. In other words, with STRI CT_TRANS_TABLES, awrong value causes MySQL to
roll back all updates done so far, if that can be done without changing the table. But once the table has been changed, further errors
result in adjustments and warnings.

For even stricter checking, enable STRI CT_ALL_TABLES. Thisisthe sameas STRI CT_TRANS_TABLES except that for non-
transactional storage engines, errors abort the statement even for bad data in rows following the first row. This meansthat if an error oc-
curs partway through a multiple-row insert or update for a non-transactional table, a partial update results. Earlier rows are inserted or
updated, but those from the point of the error on are not. To avoid this for non-transactional tables, either use single-row statements or
elseuse STRI CT_TRANS_TABLES if conversion warnings rather than errors are acceptable. To avoid problemsin thefirst place, do
not use MySQL to check column content. It is safest (and often faster) to | et the application ensure that it passes only legal valuesto the
database.

With either of the strict mode options, you can cause errors to be treated as warnings by using | NSERT | GNORE or UPDATE | G
NORE rather than | NSERT or UPDATE without | GNORE.

1.8.6.3. ENUMand SET Constraints

ENUMand SET columns provide an efficient way to define columns that can contain only a given set of values. See Section 10.4.4, “The
ENUMType”, and Section 10.4.5, “The SET Type”. However, before MySQL 5.0.2, ENUMand SET columns do not provide true con-
straints on entry of invalid data:

¢ ENUMcolumns always have a default value. If you specify no default value, then it is NULL for columns that can have NULL, other-
wiseit isthe first enumeration value in the column definition.

e If you insert an incorrect value into an ENUMcolumn or if you force a value into an ENUMcolumn with | GNORE, it is set to the re-
served enumeration value of 0, which is displayed as an empty string in string context.

. If you insert an incorrect value into a SET column, the incorrect value isignored. For example if the column can contain the values
"b',and' ¢',anattempttoassign’ a, x, b, y' resultsinavalueof ' a, b’

Asof MySQL 5.0.2, you can configure the server to use strict SQL mode. See Section 5.1.6, “SQL Modes’. With strict mode enabled,
the definition of a ENUMor SET column does act as a constraint on values entered into the column. An error occurs for values that do
not satisfy these conditions:

« An ENUMvalue must be one of those listed in the column definition, or the internal numeric equivalent thereof. The value cannot be
the error value (that is, 0 or the empty string). For acolumn definedasENUM " @' , ' b, ' ¢'),valuessuchas' ' ,"' d',or" ax’
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areillegal and are rejected.

e A SET value must be the empty string or avalue consisting only of the values listed in the column definition separated by commas.
For acolumn definedasSET(" a', " b', "' c¢'),vauessuchas' d' or' a, b, c, d' areillega and are rejected.

Errorsfor invalid values can be suppressed in strict mode if you use | NSERT | GNORE or UPDATE | GNORE. In this case, awarning
is generated rather than an error. For ENUM the value isinserted as the error member (0). For SET, the value is inserted as given except
that any invalid substrings are deleted. For example, ' a, x, b, y' resultsinavalueof ' a, b' .
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Chapter 2. Installing and Upgrading MySQL

This chapter describes how to obtain and install MySQL. A summary of the procedure follows and later sections provide the details. If
you plan to upgrade an existing version of MySQL to a newer version rather than install MySQL for the first time, see Section 2.11,
“Upgrading MySQL", for information about upgrade procedures and about issues that you should consider before upgrading.

If you are interested in migrating to MySQL from another database system, you may wish to read Section A.8, “MySQL 5.1 FAQ —
Migration”, which contains answers to some common questions concerning migration issues.

1. Determinewhether MySQL runsand issupported on your platform. Please note that not al platforms are equally suitable for
running MySQL, and that not al platforms on which MySQL is known to run are officially supported by MySQL AB:

« For MySQL Enterprise Server, the officially supported platforms are listed at ht-
tp://www.mysql.com/support/supportedplatforms.html.

«  MySQL Community Server runs on the platforms listed at Section 2.1.1, “Operating Systems Supported by MySQL Com-
munity Server”.

2. Choose which distribution toinstall. Severa versions of MySQL are available, and most are available in several distribution
formats. Y ou can choose from pre-packaged distributions containing binary (precompiled) programs or source code. When in
doubt, use abinary distribution. We also provide public access to our current source tree for those who want to see our most recent
developments and help us test new code. To determine which version and type of distribution you should use, see Section 2.1.2,
“Choosing Which MySQL Distribution to Install”.

3. Download thedistribution that you want to install. For instructions, see Section 2.1.3, “How to Get MySQL". To verify thein-
tegrity of the distribution, use the instructions in Section 2.1.4, “Verifying Package Integrity Using MD5 Checksums or GhuPG'.

4. Install thedistribution. Toinstall MySQL from abinary distribution, use the instructions in Section 2.2, “ Standard MySQL In-
stallation Using a Binary Distribution”. To install MySQL from a source distribution or from the current development source tree,
use the instructionsin Section 2.9, “MySQL Installation Using a Source Distribution”.

If you encounter installation difficulties, see Section 2.13, “Operating System-Specific Notes’, for information on solving prob-
lemsfor particular platforms.

5. Perform any necessary post-installation setup. After installing MySQL, read Section 2.10, “Post-Installation Setup and
Testing”. This section contains important information about making sure the MySQL server isworking properly. It also describes
how to secure the initial MySQL user accounts, which have no passwords until you assign passwords. The section applies whether
you install MySQL using a binary or source distribution.

6. If you want to run the MySQL benchmark scripts, Perl support for MySQL must be available. See Section 2.15, “Perl Installation
Notes’.

2.1. General Installation Issues

The MySQL installation procedure depends on whether you will install MySQL Enterprise Server or MySQL Community Server. The
set of applicable platforms depends on which distribution you will install:

« For MySQL Enterprise Server, the officially supported platforms are listed at ht-
tp://www.mysql.com/support/supportedplatforms.html.

¢« MySQL Community Server runs on the platforms listed at Section 2.1.1, “Operating Systems Supported by MySQL Community
Server”.

For MySQL Enterprise Server, install the main distribution plus any service packs or hotfixes that you wish to apply using the Enter-

prise Installer. For platforms that do not yet have an Enterprise Installer, use the Community Server instructions.

For MySQL Community Server, install the main distribution plus any hotfixes and updates:

« Download abinary release, or download a source release and build MySQL yourself from the source code.
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* Retrieve MySQL from the BitKeeper tree and build it from source. The BitK eeper tree contains the latest devel oper code.

The immediately following sections contain the information necessary to choose, download, and verify your distribution. The instruc-
tionsin later sections of the chapter describe how to install the distribution that you choose. For binary distributions, see the instructions
at Section 2.2, “ Standard MySQL Installation Using a Binary Distribution”. To build MySQL from source, use the instructions at Sec-
tion 2.9, “MySQL Installation Using a Source Distribution”.

2.1.1. Operating Systems Supported by MySQL Community Server
This section lists the operating systems on which MySQL Community Server is known to run.
Important

MySQL AB does not necessarily provide official support for all the platforms listed in this section. For information about
those platforms which MySQL AB officially supports, see MySQL Server Supported Platforms on the MySQL Web site.

We use GNU Autoconf, so it is possible to port MySQL to all modern systems that have a C++ compiler and a working implementation
of POSIX threads. (Thread support is needed for the server. To compile only the client code, the only requirement is a C++ compiler.)

MySQL has been reported to compile successfully on the following combinations of operating system and thread package.

¢ AIX 4., 5.x with native threads. See Section 2.13.5.3, “IBM-AIX notes’.

« Amiga

¢ FreeBSD 5.x and up with native threads.

e HP-UX 11.x with the native threads. See Section 2.13.5.2, “HP-UX Version 11.x Notes’.

¢ Linux, buildson al fairly recent Linux distributionswith gl i bc 2.3. See Section 2.13.1, “Linux Notes’.
e Mac OS X. See Section 2.13.2, “Mac OS X Notes’.

¢ NetBSD 1.3/1.4 Intel and NetBSD 1.3 Alpha. See Section 2.13.4.2, “NetBSD Notes’.

¢ Novell NetWare 6.0 and 6.5. See Section 2.7, “Installing MySQL on NetWare".

e OpenBSD 2.5 and with native threads. OpenBSD earlier than 2.5 with the MIT-pthreads package. See Section 2.13.4.3, “OpenBSD
2.5 Notes".

e SCO OpenServer 5.0.X with arecent port of the FSU Pthreads package. See Section 2.13.5.8, “SCO UNIX and OpenServer 5.0.x
Notes’.

e SCO Openserver 6.0.x. See Section 2.13.5.9, “SCO OpenServer 6.0.x Notes’.

¢ SCO UnixWare 7.1.x. See Section 2.13.5.10, “ SCO UnixWare 7.1.x and OpenUNIX 8.0.0 Notes’.

e SGI Irix 6.x with native threads. See Section 2.13.5.7, “SGlI Irix Notes".

» Solaris 2.5 and above with native threads on SPARC and x86. See Section 2.13.3, “Solaris Notes’.

e Tru64 Unix. See Section 2.13.5.5, “Alpha-DEC-UNIX Notes (Tru64)”.

*  Windows 2000, XP, and Windows Server 2003. See Section 2.3, “Installing MySQL on Windows”.

MySQL has also been known to run on other systemsin the past. See Section 2.13, “Operating System-Specific Notes’. Some porting
effort might be required for current versions of MySQL on these systems.

Not al platforms are equally well-suited for running MySQL. How well a certain platform is suited for a high-load mission-critical

MySQL server is determined by the following factors:

¢ Genera stability of the thread library. A platform may have an excellent reputation otherwise, but MySQL is only as stable as the
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thread library it calls, even if everything else is perfect.

« The capability of the kernel and the thread library to take advantage of symmetric multi-processor (SMP) systems. In other words,
when a process creates a thread, it should be possible for that thread to run on a CPU different from the original process.

¢ The capability of the kernel and the thread library to run many threads that acquire and release a mutex over a short critical region
frequently without excessive context switches. If the implementation of pt hr ead_mnut ex_| ock() istoo anxiousto yield CPU
time, this hurts MySQL tremendously. If thisissueis not taken care of, adding extra CPUs actually makes MySQL slower.

¢ General filesystem stability and performance.

« If your tables are large, performance is affected by the ability of the filesystem to deal with largefiles at all and to deal with them ef-
ficiently.

¢ Our level of expertise here at MySQL AB with the platform. If we know a platform well, we enabl e platform-specific optimizations
and fixes at compile time. We can also provide advice on configuring your system optimally for MySQL.

«  The amount of testing we have done internally for similar configurations.

e The number of usersthat have run MySQL successfully on the platform in similar configurations. If this number is high, the likeli-
hood of encountering platform-specific surprisesis much smaller.

2.1.2. Choosing Which MySQL Distribution to Install

When preparing to install MySQL, you should decide which version to use. MySQL development occurs in several release series, and
you can pick the one that best fits your needs. After deciding which version to install, you can choose a distribution format. Releases are
availablein binary or source format.

2.1.2.1. Choosing Which Version of MySQL to Install

Thefirst decision to make is whether you want to use a production (stable) release or a development release. In the MySQL devel op-
ment process, multiple release series co-exist, each at a different stage of maturity:

«  MySQL 5.1 isthe current development release series.

* MySQL 5.0isthe current stable (production-quality) release series. New releases are issued for bugfixes only; no new features are
being added that could effect stability.

¢ MySQL 4.1, 4.0 and 3.23 are the old stable (production-quality) release series. MySQL 4.1 is now at the end of the product life-
cycle. Active development and support for these versions has ended. Extended support for MySQL 4.1 and 4.0 is available. Accord-
ing to the MySQL Lifecycle Policy (see http://www.mysgl.com/company/legal/lifecycle/#palicy), only Security and Severity Level
1issueswill still be fixed for MySQL 4.0 and 4.1.

We do not believe in a complete code freeze because this prevents us from making bugfixes and other fixes that must be done. By
“somewhat frozen” we mean that we may add small things that should not affect anything that currently worksin a production release.
Naturally, relevant bugfixes from an earlier series propagate to later series.

Normally, if you are beginning to use MySQL for the first time or trying to port it to some system for which there is no binary distribu-
tion, we recommend going with the production release series. Currently, thisis MySQL 5.0. All MySQL releases, even those from de-
velopment series, are checked with the MySQL benchmarks and an extensive test suite before being issued.

If you are running an older system and want to upgrade, but do not want to take the chance of having a non-seamless upgrade, you
should upgrade to the latest version in the same release series you are using (where only the last part of the version number is newer
than yours). We have tried to fix only fatal bugs and make only small, relatively “safe” changesto that version.

If you want to use new features not present in the production release series, you can use a version from a development series. Note that
development releases are not as stable as production rel eases.

If you want to use the very latest sources containing all current patches and bugfixes, you can use one of our BitKeeper repositories.
These are not “releases’ as such, but are available as previews of the code on which future releases are to be based.

The MySQL naming scheme uses release hames that consist of three numbers and a suffix; for example, mysgl-5.0.12-beta. The num-
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bers within the release name are interpreted as follows:

¢ Thefirst number (5) isthe major version and describes the file format. All MySQL 5 releases have the same file format.
e The second number (0) isthe release level. Taken together, the major version and release level constitute the release series number.
e Thethird number (12) isthe version number within the release series. Thisisincremented for each new release. Usually you want

the latest version for the series you have chosen.

For each minor update, the last number in the version string is incremented. When there are major new features or minor incompatibilit-
ies with previous versions, the second number in the version string is incremented. When the file format changes, the first number isin-
creased.

Release names al so include a suffix to indicates the stability level of the release. Releases within a series progress through a set of suf-

fixes to indicate how the stability level improves. The possible suffixes are:

« alphaindicatesthat the release is for preview purposes only. Known bugs should be documented in the News section (see Ap-
pendix C, MySQL Change History). Most alpha releases implement new commands and extensions. Active development that may
involve major code changes can occur in an apha release. However, we do conduct testing before issuing a release.

« betaindicatesthat the release is appropriate for use with new development. Within beta releases, the features and compatibility
should remain consistent. However, beta releases may contain numerous and major unaddressed bugs.

All APIs, externaly visible structures, and columns for SQL statements will not change during future beta, release candidate, or pro-
duction releases.

¢ rcindicates a Release Candidate. Release candidates are believed to be stable, having passed all of MySQL's internal testing, and
with all known fatal runtime bugs fixed. However, the release has not been in widespread use long enough to know for sure that all
bugs have been identified. Only minor fixes are added. (A release candidate is what formerly was known as agamma release.)

« If thereisno suffix, it indicates that the release is a General Availability (GA) or Production release. GA releases are stable, having

successfully passed through all earlier release stages and are believed to be reliable, free of serious bugs, and suitable for usein pro-
duction systems. Only critical bugfixes are applied to the release.

MySQL uses a naming schemethat is dightly different from most other products. In general, it is usually safe to use any version that
has been out for a couple of weeks without being replaced by a new version within the same release series.

All releases of MySQL are run through our standard tests and benchmarks to ensure that they are relatively safe to use. Because the
standard tests are extended over time to check for all previously found bugs, the test suite keeps getting better.

All releases have been tested at |east with these tools:

¢ Aninterna test suite

Thenysql -t est directory contains an extensive set of test cases. We run these tests for every server binary. See Section 29.1.2,
“MySQL Test Suite”, for more information about this test suite.

¢ The MySQL benchmark suite

This suite runs arange of common queries. It is also atest to determine whether the latest batch of optimizations actually made the
code faster. See Section 7.1.4, “The MySQL Benchmark Suite”.

e Thecrash- e test
This test tries to determine what features the database supports and what its capabilities and limitations are. See Section 7.1.4, “The
MySQL Benchmark Suite”.

We also test the newest MySQL version in our internal production environment, on at least one machine. We have more than 100GB of
datato work with.

2.1.2.2. Choosing a Distribution Format
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After choosing which version of MySQL to install, you should decide whether to use a binary distribution or a source distribution. In
most cases, you should probably use a binary distribution, if one exists for your platform. Binary distributions are available in native
format for many platforms, such as RPM filesfor Linux or PKG package installers for Mac OS X or Solaris. Distributions also are
available as Zip archives or compressed t ar files.

Reasons to choose a binary distribution include the following:

« Binary distributions generally are easier to install than source distributions.

« Tosatisfy different user requirements, we provide severa serversin binary distributions. mysql d isan optimized server that isa
smaller, faster binary. mysql d- debug is compiled with debugging support.

Each of these serversis compiled from the same source distribution, though with different configuration options. All native MySQL
clients can connect to servers from either MySQL version.

Under some circumstances, you may be better off installing MySQL from a source distribution:

¢ Youwanttoinstal MySQL at some explicit location. The standard binary distributions are ready to run at any installation location,
but you might require even more flexibility to place MySQL components where you want.

e Youwant to configure mysql d to ensure that features are available that might not be included in the standard binary distributions.
Hereisalist of the most common extra options that you may want to use to ensure feature availability:

e --with-libwap
e --with-nanmed-z-1i bs (thisisdonefor some of the binaries)
e --with-debug[=full]
e Youwant to configure mysql d without some features that are included in the standard binary distributions. For example, distribu-
tions normally are compiled with support for all character sets. If you want a smaller MySQL server, you can recompile it with sup-

port for only the character sets you need.

¢ You have a special compiler (such aspgcc) or want to use compiler options that are better optimized for your processor. Binary
distributions are compiled with options that should work on a variety of processors from the same processor family.

¢ You want to use the latest sources from one of the BitKeeper repositories to have access to all current bugfixes. For example, if you
have found a bug and reported it to the MySQL devel opment team, the bugfix is committed to the source repository and you can ac-
cess it there. The bugfix does not appear in arelease until arelease actualy isissued.

e Youwant to read (or modify) the C and C++ code that makes up MySQL. For this purpose, you should get a source distribution, be-
cause the source code is aways the ultimate manual.

e Source distributions contain more tests and examples than binary distributions.

2.1.2.3. How and When Updates Are Released

MySQL is evolving quite rapidly and we want to share new developments with other MySQL users. We try to produce a new release
whenever we have new and useful features that others also seem to have a need for.

We also try to help users who request features that are easy to implement. We take note of what our licensed users want, and we espe-
cialy take note of what our support customers want and try to help themin this regard.

No oneisrequired to download a new release. The News section helps you determine whether the new rel ease has something you really
want. See Appendix C, MySQL Change History.

We use the following policy when updating MySQL :

« Enterprise Server releases are meant to appear every 18 months, supplemented by quarterly service packs and monthly rapid up-
dates. Community Server releases are meant to appear 2—3 times per year.

33



Installing and Upgrading MySQL

¢ Releases areissued within each series. Enterprise Server rel eases are numbered using even numbers (for example, 5.1.20). Com-
munity Server releases are numbered using odd numbers (for example, 5.1.21).

« Binary distributions for some platforms are made by us for major releases. Other people may make binary distributions for other
systems, but probably less frequently.

* We make fixes available as soon as we have identified and corrected small or non-critical but annoying bugs. The fixes are available
in source form immediately from our public BitKeeper repositories, and are included in the next release.

« If by any chance a security vulnerability or critical bug isfound in arelease, our policy isto fix it in a new release as soon as pos-
sible. (We would like other companies to do this, too!)

2.1.2.4. MySQL Binaries Compiled by MySQL AB

Asaservice of MySQL AB, we provide a set of binary distributions of MySQL that are compiled on systems at our site or on systems
where supporters of MySQL kindly have given us access to their machines.

In addition to the binaries provided in platform-specific package formats, we offer binary distributions for a number of platformsin the
form of compressedt ar files(. t ar. gz files). See Section 2.2, “ Standard MySQL Installation Using a Binary Distribution”.

The RPM distributions for MySQL 5.1 releases that we make available through our Web site are generated by MySQL AB.
For Windows distributions, see Section 2.3, “Installing MySQL on Windows'.

These distributions are generated using the script Bui | d-t ool s/ Do- conpi | e, which compiles the source code and creates the bin-
arytar. gz archiveusingscri pt s/ make_bi nary_di stri bution.

These binaries are configured and built with the following compilers and options. This information can also be obtained by looking at
the variables COVP_ENV_| NFOand CONFI GURE_LI NE inside the script bi n/ nysql bug of every binary t ar file distribution.

Anyone who has more optimal options for any of the following conf i gur e commands can mail them to the MySQL i nt er nal s
mailing list. See Section 1.6.1, “MySQL Mailing Lists’.

If you want to compile adebug version of MySQL, you should add - - wi t h- debug or - - wi t h- debug=f ul | tothefollowing
confi gur e commandsand removeany - f omi t - f r anme- poi nt er options.

The following binaries are built on MySQL AB development systems:

¢ Linux 2.4.xx x86 withgcc 2.95.3:

CFLAGS="- @ - ntpu=pentiunpro" CXX=gcc CXXFLAGS="-Q2 -ntpu=pentiunpro
-felide-constructors" ./configure --prefix=/usr/local/mysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --enabl e-assenbl er --disabl e-shared
--with-client-1dflags=-all-static --w th-nysqld-ldflags=-all-static

e Linux 2.4.xx86 withi cc (Intel C++ Compiler 8.1 or later releases):

CC=i cc CXX=i cpc CFLAGS="-O3 -unroll2 -ip -nmp -no-gcc -restrict”
CXXFLAGS="-@8 -unroll2 -ip -nmp -no-gcc -restrict"” ./configure
--prefix=/usr/local/mysql --localstatedir=/usr/local/nysql/data
--libexecdir=/usr/local /mysql/bin --wth-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --enabl e-assenbl er
--disable-shared --with-client-l1dflags=-all-static

--wi th-nysql d-1dfl ags=-al |l -static --w th-enbedded-server --with-innodb

Note that versions 8.1 and newer of the Intel compiler have separate driversfor 'pure’ C (i cc) and C++ (i cpc); if youusei cc
version 8.0 or older for building MySQL, you will need to set CXX=i cc.

e Linux 2.4.xx Intel Itanium 2 with ecc (Intel C++ Itanium Compiler 7.0):

CC=ecc CFLAGS="-2 -tpp2 -ip -nolib_inline" CXX=ecc CXXFLAGS="-Q2
-tpp2 -ip -nolib_inline" ./configure --prefix=/usr/local/nysql
--w t h-extra-charset s=conpl ex --enabl e-thread-safe-client

--enabl e-l1ocal -infile
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Linux 2.4.xx Intel Itanium with ecc (Intel C++ Itanium Compiler 7.0):

CC=ecc CFLAGS=-tppl CXX=ecc CXXFLAGS=-tppl ./configure
--prefix=/usr/local/mysql --wth-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile

Linux 2.4.xx aphawith ccc (Compag C V6.2-505 / Compaq C++ V6.3-006):

CC=ccc CFLAGS="-fast -arch generic" CXX=cxx CXXFLAGS="-fast -arch
generic -noexceptions -nortti" ./configure --prefix=/usr/local/nysql
--wi th-extra-charsets=conpl ex --enabl e-thread-safe-client
--enable-local -infile --w th-nmysql d-1df | ags=-non_shar ed
--with-client-1dflags=-non_shared --disabl e-shared

Linux 2.x.xx ppc with gcc 2.95.4:

CC=gcc CFLAGS="-OB -fno-omt-frame-pointer" CXX=gcc CXXFLAGS="- (O3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions

-fno-rtti" ./configure --prefix=/usr/local/nysql

--local statedir=/usr/local /nysql /data --I|ibexecdir=/usr/|ocal/nysql/bin
--wi th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-local -infile --disabl e-shared --w th-enbedded-server

--w th-innodb

Linux 2.4.xx s390 with gcc 2.95.3:

CFLAGS="- 2" CXX=gcc CXXFLAGS="-2 -felide-constructors" ./configure
--prefix=/usr/local/nysql --with-extra-charsets=conpl ex

--enabl e-thread-safe-client --enable-local-infile --disable-shared
--with-client-ldflags=-all-static --with-nmysqld-1dflags=-all-static

Linux 2.4.xx x86_64 (AMD64) withgcc 3.2.1:

CXX=gcc ./configure --prefix=/usr/local/nysql
--w th-extra-charsets=conpl ex --enabl e-thread-safe-client
--enabl e-1ocal -infile --disabl e-shared

Sun Solaris 8 x86 with gcc 3.2.3:

CC=gcc CFLAGS="-@B -fno-onit-frame-pointer" CXX=gcc CXXFLAGS="- (3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions

-fno-rtti" ./configure --prefix=/usr/local/nysql

--local statedir=/usr/local /nmysql/data --1ibexecdir=/usr/local/mnmysql/bin
--Wi t h-extra-charset s=conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --di sabl e-shared --with-innodb

Sun Solaris 8 SPARC withgcc 3.2:

CC=gcc CFLAGS="-OB8 -fno-omt-frame-pointer" CXX=gcc CXXFLAGS="- (O3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nmysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --enabl e-assenbl er --w th-named-z-1ibs=no
--Wi t h-naned- curses-|ibs=-1curses --disabl e-shared

Sun Solaris 8 SPARC 64-bit withgcc 3.2

CC=gcc CFLAGS="-B -nb4 -fno-onit-frame-pointer" CXX=gcc CXXFLAGS="- (3
-m64 -fno-omt-frame-pointer -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nmysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-local -infile --w th-nanmed-z-1ibs=no

--w t h-nanmed- curses-|ibs=-1curses --disabl e-shared

Sun Solaris 9 SPARC with gcc 2.95.3:

CC=gcc CFLAGS="-O8 -fno-omt-frame-pointer" CXX=gcc CXXFLAGS="- (O3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions

-fno-rtti" ./configure --prefix=/usr/local/nysql

--Wi t h-extra-charset s=conpl ex --enabl e-thread-safe-client

--enabl e-local -infile --enabl e-assenbl er --w th-nanmed-curses-1ibs=-1curses
--di sabl e-shared
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Sun Solaris 9 SPARC with cc- 5. 0 (Sun Forte 5.0):

CC=cc-5. 0 CXX=CC ASFLAGS="- xarch=v9" CFLAGS="-Xa -xstrconst -nt
-D_FORTEC_ -xarch=v9" CXXFLAGS="-noex -m -D _FORTEC_ -xarch=v9"
./configure --prefix=/usr/local/nysql --with-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --enabl e-assenbl er
--w th-nanmed-z-1libs=no --enabl e-thread-safe-client --disable-shared

IBM AIX 4.3.2 ppc withgcc 3.2.3:

CFLAGS="- Q2 -ntpu=powerpc -Wa, -many " CXX=gcc CXXFLAGS="- 2
-ncpu=power pc - W4, -many -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client
--enabl e-l1ocal -infile --wth-named-z-1ibs=no --disabl e-shared

IBM AIX 4.3.3 ppc withx| C_r (IBM Visual Age C/C++ 6.0):

CC=xl c_r CFLAGS="-ma -2 -qgstrict -qoptim ze=2 -qgmaxmem8192"

CXX=x| C_r CXXFLAGS ="-ma -Q2 -gstrict -qoptim ze=2 -qmaxnem=8192"
.lconfigure --prefix=/usr/local/nysql --localstatedir=/usr/local/nysql/data
--libexecdir=/usr/local /mysql/bin --wth-extra-charsets=conpl ex

--enabl e-thread-safe-client --enable-local-infile --w th-named-z-1ibs=no
--di sabl e-shared --with-innodb

IBM AIX 5.1.0 ppc withgcc 3.3:

CFLAGS="- @2 - nctpu=power pc - W4, - many" CXX=gcc CXXFLAGS="-Q2 -ntpu=power pc
-\Wa, -many -felide-constructors -fno-exceptions -fno-rtti" ./configure
--prefix=/usr/local/mysql --wth-extra-charsets=conpl ex

--enabl e-thread-safe-client --enable-local-infile --w th-named-z-1ibs=no
- - di sabl e-shar ed

IBM AIX 5.2.0 ppcwith x| C_r (IBM Visual Age C/C++ 6.0):

CC=xl c_r CFLAGS="-ma -@2 -qgstrict -qoptim ze=2 -qgnaxmem-8192"

CXX=x| C_r CXXFLAGS="-ma -2 -qgstrict -qoptim ze=2 -qgmaxmem=8192"
.lconfigure --prefix=/usr/local/nysql --localstatedir=/usr/local/nysql/data
--libexecdir=/usr/local /nmysql/bin --wth-extra-charsets=conpl ex

--enabl e-thread-safe-client --enable-local-infile --wth-naned-z-Iibs=no
--di sabl e-shared --w th-enbedded-server --w th-innodb

HP-UX 10.20 pa-riscl.1 withgcc 3.1:

CFLAGS="-DHPUX -1/opt/dce/include -G8 -fPIC" CXX=gcc CXXFLAGS="- DHPUX
-1/opt/dce /include -felide-constructors -fno-exceptions -fno-rtti

- -fPIC" ./configure --prefix=/usr/local/nysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client
--enable-local-infile --wth-pthread --w th-nanmed-thread-1ibs=-1dce
--with-lib-ccflags=-fPIC --disabl e-shared

HP-UX 11.00 parrisc with aCC (HP ANSI C++ B3910B A.03.50):

CC=cc CXX=aCC CFLAGS=+DAport abl e CXXFLAGS=+DAportabl e ./configure
--prefix=/usr/local/nmysql --localstatedir=/usr/local/nysql/data
--libexecdir=/usr/local /mysql/bin --wth-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --disabl e-shared
--W t h-enbedded- server --wth-innodb

HP-UX 11.11 parrisc2.0 64bit with aCC (HP ANS| C++ B3910B A.03.33):

CC=cc CXX=aCC CFLAGS=+DD64 CXXFLAGS=+DD64 ./configure
--prefix=/usr/local/mysql --wth-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --disable-shared

HP-UX 11.11 parrisc2.0 32bit with aCC (HP ANSI C++ B3910B A.03.33):

CC=cc CXX=aCC CFLAGS="+DAport abl e" CXXFLAGS="+DAportable" ./configure
--prefix=/usr/local/nmysql --localstatedir=/usr/local/nmysql/data
--1libexecdir=/usr/local /mysql/bin --w th-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --disable-shared
--w th-innodb
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e HP-UX 11.22 ia64 64bit with aCC (HP aC++/ANSI C B3910B A.05.50):

CC=cc CXX=aCC CFLAGS="+DD64 +DSitani um2" CXXFLAGS="+DD64 +DSit ani un2"
.lconfigure --prefix=/usr/local/nysql --localstatedir=/usr/local/nysql/data
--libexecdir=/usr/local /nmysql/bin --wth-extra-charsets=conpl ex

--enabl e-thread-safe-client --enable-local-infile --disabl e-shared

--w t h-enbedded- server --w th-innodb

e AppleMac OS X 10.2 powerpc withgcc 3.1:

CC=gcc CFLAGS="-OB -fno-onit-frame-pointer" CXX=gcc CXXFLAGS="- (3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --disabl e-shared

¢ FreeBSD 4.7 1386 withgcc 2.95.4:

CFLAGS=- DHAVE_BROKEN_REALPATH ./ configure --prefix=/usr/local/nysql

- - Wi t h- ext ra- char set s=conpl ex --enabl e- t hr ead- saf e-cl i ent

--enabl e-local -infile --enabl e-assenbl er --w th-named-z-1ibs=not-used
--di sabl e-shared

e FreeBSD 4.7i386 using LinuxThreads with gcc 2.95.4:

CFLAGS="- DHAVE_BROKEN REALPATH -D__USE _UNI X98 - D_REENTRANT
-D_THREAD SAFE -1/ usr/ 1 ocal /i ncl ude/ pt hr ead/ | i nuxt hr eads"
CXXFLAGS="- DHAVE_BROKEN REALPATH -D__USE_UNI X98 - D_REENTRANT
-D_THREAD SAFE -T/usr/l ocal /i ncl ude/ pt hread/ | i nuxt hreads" ./configure
--prefl x=lusr/l ocal /mysql --Iocal statedir=/usr/local/mysql /data
--libexecdir=/usr/local /nmysql/bin --enabl e-thread-safe-client
--enabl e-1ocal -infile --enabl e-assenbl er

--w t h-named-t hread- | i bs="- DHAVE_GLI BC2_STYLE_GETHOSTBYNAME_R
-D THREAD SAFE -1 /usr/local /i ncl ude/ pt hr ead/ T'i nuxt hr eads
-L7Tusr/local/lib -llthread -llgcc_r" --disable-shared

--w t h- enbedded- server --w th-innodb

¢« QNX Neutrino 6.2.1i386 with gcc 2.95.3gnx-nto 20010315:

CC=gcc CFLAGS="-OB -fno-omt-frame-pointer" CXX=gcc CXXFLAGS="- (O3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nysql

--Wi t h-extra-charset s=conpl ex --enabl e-thread-safe-client
--enabl e-local -infile --disabl e-shared

The following binaries are built on third-party systems kindly provided to MySQL AB by other users. These are provided only asa
courtesy; MySQL AB does not have full control over these systems, so we can provide only limited support for the binaries built on
them.

¢ SCO Unix 3.2v5.0.7 1386 with gcc 2.95.3:

CFLAGS="- 3 -npentiunt LDFLAGS=-static CXX=gcc CXXFLAGS="-(OB -npentium
-felide-constructors" ./configure --prefix=/usr/local/nmysql

--wi th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enable-local -infile --w th-named-z-1ibs=no --enabl e-thread-safe-client
--di sabl e-shared

¢  SCO UnixWare 7.1.4 1386 with CC 3.2:

CC=cc CFLAGS="-0O' CXX=CC ./configure --prefix=/usr/local/nysql

--Wi t h-extra-charset s=conpl ex --enabl e-thread-safe-client

--enable-local -infile --w th-nanmed-z-1ibs=no --enabl e-thread-safe-client
--di sabl e-shared --w th-readline

¢ SCO OpenServer 6.0.0 1386 with CC 3.2:

CC=cc CFLAGS="-0' CXX=CC ./configure --prefix=/usr/local/nysql

--w th-extra-charsets= conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --w th-nanmed-z-|ibs=no --enabl e-thread-safe-client
--di sabl e-shared --w th-readline

37



Installing and Upgrading MySQL

e Compag Tru64 OSF/1 V5.1 732 dphawith cc/ cxx (Compag C V6.3-029i / DIGITAL C++ V6.1-027):

CC="cc -pthread" CFLAGS="-O4 -ansi_alias -ansi_args -fast -inline
speed -speculate all" CXX="cxx -pthread" CXXFLAGS="-O4 -ansi _alias

-fast -inline speed -speculate all -noexceptions -nortti" ./configure
--prefix=/usr/local/mysql --wth-extra-charsets=conpl ex

--enabl e-thread-safe-client --enable-local-infile

--W th-named-thread-1ibs="-Ipthread -l mach -lexc -lc" --disable-shared

--wi th-nysql d-1dfl ags=-al | -static

e SGl Irix 6.5 1P32 withgcc 3.0.1:

CC=gcc CFLAGS="-@B -fno-onit-franme-pointer" CXXFLAGS="-(O3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nysql

--w th-extra-charsets=conpl ex --enabl e-thread-safe-client
--enabl e-1ocal -infile --disabl e-shared

e FreeBSD/sparc64 5.0 withgcc 3.2.1:

CFLAGS=- DHAVE_BROKEN _REALPATH ./configure --prefix=/usr/|ocal/nysql
--local statedir=/usr/local /nmysql /data --1ibexecdir=/usr/local/mysql/bin
--w t h-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --di sabl e-shared --with-innodb

The following compile options have been used for binary packages that MySQL AB provided in the past. These binaries no longer are
being updated, but the compile options are listed here for reference purposes.

e Linux 2.2.xx SPARC withegcs 1.1.2:

CC=gcc CFLAGS="-@B -fno-onit-franme-pointer" CXX=gcc CXXFLAGS="- O3
-fno-omt-frame-pointer -felide-constructors -fno-exceptions
-fno-rtti" ./configure --prefix=/usr/local/nysql

--wi th-extra-charsets=conpl ex --enabl e-thread-safe-client

--enabl e-1ocal -infile --enabl e-assenbl er --disabl e-shared

e Linux 2.2.x with x686 with gcc 2.95.2:
CFLAGS="- (B - npentiunpro" CXX=gcc CXXFLAGS="-(B -npenti unpro
-felide-constructors -fno-exceptions -fno-rtti" ./configure
--prefix=/usr/local/nmysql --enable-assenbler
--with-nmysql d-1dfl ags=-al | -static --disabl e-shared
--w t h-extra-charset s=conpl ex

e SunOS4.1.4 2 sundcwithgcc 2.7.2.1:

CC=gcc CXX=gcc CXXFLAGS="-(B -felide-constructors" ./configure
--prefix=/usr/local/nmysql --disable-shared --w th-extra-charsets=conpl ex
--enabl e- assenbl er

e SunOS5.5.1 (and above) sundu with egcs 1.0.3a0r 2.90.27 or gcc 2.95.2 and newer:

CC=gcc CFLAGS="-(B" CXX=gcc CXXFLAGS="-(B -felide-constructors
-fno-exceptions -fno-rtti" ./configure --prefix=/usr/local/nysql
--with-low nmenmory --w th-extra-charsets=conpl ex --enabl e-assenbl er
e SunOS5.6i86pcwithgcc 2.8.1:
CC=gcc CXX=gcc CXXFLAGS=-B ./configure --prefix=/usr/local/nysql
--wth-low nmenory --wth-extra-charsets=conpl ex
« BSDI BSD/OS3.1i386 withgcc 2.7.2.1:
CC=gcc CXX=gcc CXXFLAGS=-O ./configure --prefix=/usr/local/nysql

--w t h-extra-charset s=conpl ex

 BSDI BSD/0OS2.1i386 withgcc 2.7.2:
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CC=gcc CXX=gcc CXXFLAGS=-OB ./configure --prefix=/usr/local/nysq
--w t h-extra-charset s=conpl ex

¢ AlX 4.2withgcc 2.7.2.2:

CC=gcc CXX=gcc CXXFLAGS=- ./configure --prefix=/usr/local/nysq
--W t h-extra-charset s=conpl ex

2.1.3. How to Get MySQL

Check our downloads page at http://dev.mysqgl.com/downloads/ for information about the current version of MySQL and for download-
ing instructions. For a complete up-to-date list of MySQL download mirror sites, see http://dev.mysgl.com/downloads/mirrors.html.
Y ou can aso find information there about becoming a MySQL mirror site and how to report a bad or out-of-date mirror.

Our main mirror islocated at http://mirrors.sunsite.dk/mysql/.

2.1.4. Verifying Package Integrity Using MD5 Checksums or GhuPG

After you have downloaded the MySQL package that suits your needs and before you attempt to install it, you should make sure that it
isintact and has not been tampered with. MySQL AB offers three means of integrity checking:

e MDS5 checksums
¢ Cryptographic signatures using GhuPG, the GNU Privacy Guard

* For RPM packages, the built-in RPM integrity verification mechanism

The following sections describe how to use these methods.

If you notice that the MD5 checksum or GPG signatures do not match, first try to download the respective package one more time, per-
haps from another mirror site. If you repeatedly cannot successfully verify the integrity of the package, please notify us about such in-
cidents, including the full package name and the download site you have been using, at <webnast er @rysql . con» or

<bui | d@rysql . conm. Do not report downloading problems using the bug-reporting system.

2.1.4.1. Verifying the MD5 Checksum

After you have downloaded a MySQL package, you should make sure that its MD5 checksum matches the one provided on the MySQL
download pages. Each package has an individual checksum that you can verify with the following command, where package_nane
is the name of the package you downloaded:

shel | > md5sum package_nane

Example:

shel | > md5sum nmysql - st andard-5. 1. 25-rc-1i nux-i 686.tar. gz
aaab65abbec64d5e907dcd41b8699945 nysql -standard-5.1.25-rc-1inux-i 686.tar. gz

Y ou should verify that the resulting checksum (the string of hexadecimal digits) matches the one displayed on the download page im-
mediately below the respective package.

Note

Make sure to verify the checksum of the archivefile (for example, the. zi p or . t ar . gz file) and not of the filesthat are
contained inside of the archive.

Note that not all operating systems support the nd5s umcommand. On some, it issimply called nd5, and others do not ship it at all. On
Linux, itis part of the GNU Text Utilities package, which is available for awide range of platforms. Y ou can download the source
code from http://www.gnu.org/software/textutils/ as well. If you have OpenSSL installed, you can use the command openss| nd5
package_nane instead. A Windows implementation of the nd5 command line utility is available from ht-
tp:/iww.fourmilab.ch/md5/. wi nMd5Sumis agraphical MD5 checking tool that can be obtained from ht-

39


http://dev.mysql.com/downloads/
http://dev.mysql.com/downloads/mirrors.html
http://mirrors.sunsite.dk/mysql/
http://www.gnu.org/software/textutils/
http://www.fourmilab.ch/md5/
http://www.fourmilab.ch/md5/

Installing and Upgrading MySQL

tp://lwww.nullriver.com/index/products/winmd5sum.

2.1.4.2. Signature Checking Using GhuPG

Another method of verifying the integrity and authenticity of a package is to use cryptographic signatures. Thisis more reliable than us-
ing MD5 checksums, but requires more work.

At MySQL AB, we sign MySQL downloadable packages with GhuPG (GNU Privacy Guard). GhuPGis an Open Source alternative to
the well-known Pretty Good Privacy (PGP) by Phil Zimmermann. See http://www.gnupg.org/ for more information about GhuPGand
how to obtain and install it on your system. Most Linux distributions ship with GhuPGinstalled by default. For more information about
GnuPG, see http://www.openpgp.org/.

To verify the signature for a specific package, you first need to obtain a copy of MySQL AB's public GPG build key, which you can
download from http://www.keyserver.net/. The key that you want to obtain isnamed bui | d@rysql . com Alternatively, you can cut
and paste the key directly from the following text:

Key |1 D:
pub 1024D/ 5072E1F5 2003- 02- 03

M/SQ. Package signing key (ww. nysql.con) <build@rysql.conr
Fi ngerprint: A4A9 4068 76FC BD3C 4567 70C8 8C71 8D3B 5072 E1F5

Public Key (ASClI-arnored):

————— BEG N PGP PUBLI C KEY BLOCK-----
Version: GiuPG v1.0.6 (GNU Linux)
Comment: For info see http://wwm. gnupg.org

nQG BD4+owwRBAC14G f Uf CyEDSI e Pv EWVBSAFUdJ Bt o QHH nJKZy QT7h9bPl UNC3
RODj] QRey Cl TRr dwyr KUGKku2Fme VGmn2u2WDVNABL nppr WPk BdCk 96 +OrSLNObr Z
f w2vOUg Cmiyv 2hWohy DHuv YI QA/ BThQoADgj 8AWS/ OLo7V1V8/ 8VUHPOgQWCgvz V3
BgOxRznNCRCRxAuAuVzt HRCEAJooK1+i Si unZMYDIWIf eXf shc57S/ +yeJkegNW
hxWR9pRW/Ar NYJdDRT-+r f 2RUe3vpqukKNQU/ hnEl UHIRQg YHo8g Txvx XNQ 7f J YLV
K2Ht kr PbP72vws EKMYhhr 0eKCbt LGF | s9kr j J6sBgACy P/ Vb7hi Pwxh6r DZ71 TnE
k YpXBACMHP8NJ TkanmEnPCi a2Zo OHODANWp UK P431 7j sDngt obZX9gnr AXw+uNDI
QIEXMBFSbi OLLt Zci NI Ysaf wWAPEOVDKpMJAK6! yi sNt PvaLd8l HObPAnWjcyef ep
r vosxxqUEM:cMBo7wwgf N83PCk Das Dbs3pj wPhxvhz6/ / 62zQJ17Q7 TXI TUUW UGH)
a2FnZSBzaWluaWsnl G | eSAod3d3Lml5¢c3FsLmi\vbSkgPGI 1laWkk QGL5¢ 3Fs Lim\v
bT61 XQQTEQI AHQUCPj 6] DAUJ CWYBgAUL Bwo DBAMVAW DFgl BAhe AAAOJEI xxj Tt Q
cuHlcY4Ani | UWTXn8Mat QO (Da/ bPxr vK/ gCAJ4oi nSNZRYTnbl ChwFaazt 7PF3q
z1 hMBBVRAgGAMBQ +PqPRBYMI ZgC7AA0JEElI Q4SqycpHy JOEAn1nkHi j f t 00bKXvu
¢ So/ pECUnppi AJ41MBMVRV] 5VedH KN Kj Rt Wst HFPYhIVBBVMRAgAVBQ +Qol DBYMJ
Yi KIAAoJELb1zU3Gui Q | pEAol hpp6BozKI 8p6eaabzF5M JH58pAKCu/ ROof K8J
Eg2alLos+5zEYr B/ Lsr kCDQQ+PqMIEAgA7+GIf xbMiY4ws| Pnj HIr FAN2gf WSEN/ |
xaZoJYc3a6M2WCnHl 6ahT2/ t BK2wlQl 4YFt eR47gCvt gh6OLJIHf f Co2Hf LRDRi
Rj d1DTCHgeyX7CHhcghj / dNRI V2Z0l 5QFEc mv9UOVhp3aFf WAL f s3LU+hk AW E
7zaD5cHIJ7yv/ 6xuZVwd11x0h4Uqs TcWWLIOi MLBz ELqX1DY7LwoPEb/ O9Rkbf 4f m
LellEzl aCa4PgARXQZc4dhSi nM 6K3X4Br RsKTf 0zBu74F4708I | bf 5vSYHbuESp
/ 1ol Dznkg/ p8kWF3FXUW ycci qFTcNz215yy X39LXFnl LzKUb/ F5SGNADBQY +Lwgq
a8CGr Rf sQAJxi mB3CHf t y5mJc5r USnTs| GYEI OCR1Be Qauy PZbPDs DDIMZ1ZaSaf
anFvWFGELI x9xkU7t zg+vKLoWkmAu5xf 3vn55V] nSdla@eMUcXi L4cnBGoThOW
1 39Ecyzgsl zBAC++MPj cQTcA7p6JUVs P60AB3FQW54t uUoOECc8bs VMBb3EvV42Lnu
QT5NdKHOMIs XTPt | Okl k4bQk4Caj Hsi y1BMahpT27j W JI M Jc+l WOnghkKHt 92
6s/ ynf df 5HkdQlcyvsz5t ryVlI 3Fx78XeSYf Qvuuwgp2H139pXGEKgOn6KdUCet dZ
Whe70YGNPwlyj W T1l hVBBgRAgAMBQ +PgMIBQkJZgGAAAOJEI xxj Tt QCuHL7p4A
n3r &QaVCthnV\ZcSAj g+kr 72GX0eAJ4295k| 6Nx YEuFApnT 1+0uUq/ Sl sQ==
=YJkx

————— END PGP PUBLI C KEY BLOCK-----

To import the build key into your personal public GPG keyring, usegpg - - i npor t . For example, if you have saved the key in afile
named nysql _pubkey. asc, theimport command looks like this:

shell > gpg --inmport mnysql _pubkey. asc
After you have downloaded and imported the public build key, download your desired MySQL package and the corresponding signa-

ture, which aso is available from the download page. The signature file has the same name as the distribution file with an . asc exten-
sion. For example:

Distribution file nysql - standard-5. 1. 25-rc-1inux-i 686.tar.gz

Signature file nysql - standard-5. 1. 25-rc-1inux-i 686.tar.gz. asc

Make sure that both files are stored in the same directory and then run the following command to verify the signature for the distribution
file:

shel |l > gpg --verify package_nane. asc
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Example:

shell > gpg --verify nysql -standard-5.1.25-rc-1inux-i 686.tar.gz.asc
gpg: Signature nade Tue 12 Jul 2005 23:35:41 EST using DSA key | D 5072E1F5
gpg: CGood signature from"MSQ Package signing key (www. mysql.com <buil d@rysql.com"

The Good si gnat ur e messageindicates that everything isall right. You canignoreany i nsecur e nmenory warning you might
obtain.

See the GPG documentation for more information on how to work with public keys.
2.1.4.3. Signature Checking Using RPM

For RPM packages, there is no separate signature. RPM packages have a built-in GPG signature and MD5 checksum. Y ou can verify a
package by running the following command:

shel | > rpm - - checksi g package_nane. rpm

Example:

shell > rpm --checksi g MySQL-server-5.1.25-rc-0.glibc23.i386.rpm
M/SQ.- server-5.1.25-rc-0.glibc23.i386.rpm md5 gpg K

Note

If you are using RPM 4.1 and it complains about (GPG) NOT OK (M SSI NG KEYS: GPG#5072elf5), even
though you have imported the MySQL public build key into your own GPG keyring, you need to import the key into the
RPM keyring first. RPM 4.1 no longer uses your personal GPG keyring (or GPG itself). Rather, it maintains its own
keyring because it is a system-wide application and a user's GPG public keyring is a user-specific file. To import the
MySQL public key into the RPM keyring, first obtain the key as described in Section 2.1.4.2, “ Signature Checking Using
GhuPG'. Thenuser pm - - i nport toimport the key. For example, if you have saved the public key in afile named
nysql _pubkey. asc, import it using this command:

shell > rpm --import mysql _pubkey. asc

If you need to obtain the MySQL public key, see Section 2.1.4.2, “ Signature Checking Using GhuPG'.
2.1.5. Installation Layouts

This section describes the default layout of the directories created by installing binary or source distributions provided by MySQL AB.
A distribution provided by another vendor might use a layout different from those shown here.

For MySQL 5.1 on Windows, the default installation directory isC: \ Pr ogr am Fi | es\ MySQL\ MySQL Server 5. 1.(Some
Windows users prefer to install in C: \ nysql , the directory that formerly was used as the default. However, the layout of the subdirect-
ories remains the same.) The installation directory has the following subdirectories:

Directory Contents of Directory

bi n Client programs and the nysql d server
dat a Log files, databases

Docs Manual in CHM format

exanpl es Example programs and scripts

i ncl ude Include (header) files

lib Libraries

scripts Utility scripts

share Error message files

Installations created from MySQL AB's Linux RPM distributions result in files under the following system directories:

Directory Contents of Directory
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/usr/bin

Client programs and scripts

[ usr/shin

Thenysql d server

[var/libl/mnmysql

Log files, databases

/usr/sharel/info

Manual in Info format

[ usr/ shar e/ man

Unix manual pages

[usr/include/ nysql

Include (header) files

[usr/libl/mnmysql

Libraries

[ usr/sharel/ nysql

Error message and character set files

[ usr/sharel/ sql -bench

Benchmarks

OnUnix, at ar filebinary distribution isinstalled by unpacking it at the installation location you choose (typically /
usr/ | ocal / nysql ) and creates the following directories in that location:

Directory Contents of Directory

bi n Client programs and the mysql d server
dat a Log files, databases

docs Manual in Info format

man Unix manual pages

i ncl ude Include (header) files

lib Libraries

scripts nmysql _install _db

shar e/ nysql Error message files

sql - bench Benchmarks

A source distribution is installed after you configure and compile it. By default, the installation step installs filesunder / usr/ | ocal ,

in the following subdirectories:

Directory Contents of Directory

bi n Client programs and scripts

i ncl ude/ nysql Include (header) files

Docs Manual in Info, CHM formats
man Unix manual pages

I'i b/ mysql Libraries

| i bexec Thenysql d server

shar e/ nysql Error message files

sql - bench Benchmarksand cr ash- ne test
var Databases and log files

Within itsinstallation directory, the layout of a source installation differs from that of a binary installation in the following ways:

e Thenysql d serverisinstalledinthel i bexec directory rather than in the bi n directory.

e Thedatadirectory isvar rather than dat a.

e nmysql _install _dbisinstaledinthebi n directory rather thaninthescri pt s directory.

¢ Theheader file and library directoriesarei ncl ude/ nysql and! i b/ mysql ratherthani ncl ude andl i b.
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Y ou can create your own binary installation from a compiled source distribution by executing thescr i pt s/
make_bi nary_di stri buti on script from the top directory of the source distribution.

2.2. Standard MySQL Installation Using a Binary Distribution

The next severa sections cover the installation of MySQL on platforms where we offer packages using the native packaging format of
the respective platform. (Thisis aso known as performing a“binary install.”) However, binary distributions of MySQL are available for
many other platforms as well. See Section 2.8, “Installing MySQL fromt ar . gz Packages on Other Unix-Like Systems’, for generic
installation instructions for these packages that apply to al platforms.

See Section 2.1, “Genera Installation Issues’, for more information on what other binary distributions are available and how to obtain
them.

2.3. Installing MySQL on Windows

A native Windows distribution of MySQL has been available from MySQL AB since version 3.21 and represents a sizable percentage
of the daily downloads of MySQL. This section describes the process for installing MySQL on Windows.

Note

If you are upgrading MySQL from an existing installation older than MySQL 4.1.5, you must first perform the procedure
described in Section 2.3.14, “Upgrading MySQL on Windows'.

To run MySQL on Windows, you need the following:

¢ A 32-bit Windows operating system such as 2000, XP, Vista, or Windows Server 2003.

A Windows operating system permits you to run the MySQL server as a service. See Section 2.3.11, “ Starting MySQL asaWin-
dows Service”.

Generally, you should install MySQL on Windows using an account that has administrator rights. Otherwise, you may encounter
problems with certain operations such as editing the PATH environment variable or accessing the Ser vi ce Control Manager .

e TCP/IP protocol support.

« Enough space on the hard drive to unpack, install, and create the databases in accordance with your requirements (generally amin-
imum of 200 megabytes is recommended.)

For alist of limitations within the Windows version of MySQL, see Section D.7.3, “Windows Platform Limitations’.

There may also be other requirements, depending on how you plan to use MySQL :

¢ If you plan to connect to the MySQL server via ODBC, you need a Connector/ODBC driver. See Chapter 27, Connectors.
« If you need tables with a size larger than 4GB, install MySQL on an NTFS or newer filesystem. Don't forget to use MAX_ROWS and
AVG_ROW LENGTH when you create tables. See Section 12.1.10, “CREATE TABLE Syntax”.

MySQL for Windows is available in several distribution formats:

« Binary distributions are available that contain a setup program that installs everything you need so that you can start the server im-
mediately. Another binary distribution format contains an archive that you simply unpack in the installation location and then con-
figure yourself. For details, see Section 2.3.1, “Choosing An Installation Package”.

« The source distribution contains all the code and support files for building the executables using the Visual Studio compiler system.
Generally speaking, you should use a binary distribution that includes an installer. It is simpler to use than the others, and you need no

additional toolsto get MySQL up and running. The installer for the Windows version of MySQL, combined with a GUI Configuration
Wizard, automatically installs MySQL, creates an option file, starts the server, and secures the default user accounts.
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The following section describes how to install MySQL on Windows using a binary distribution. To use an installation package that does
not include an installer, follow the procedure described in Section 2.3.5, “Installing MySQL from a Noinstall Zip Archive’. To install
using a source distribution, see Section 2.9.6, “Installing MySQL from Source on Windows”.

MySQL distributions for Windows can be downloaded from http://dev.mysqgl.com/downloads/. See Section 2.1.3, “How to Get
MySQL”.

2.3.1. Choosing An Installation Package

For MySQL 5.1, there are three instal lation packages to choose from when installing MySQL on Windows:

« TheEssentials Package: This package hasafilenamesimilartonmysql - essenti al -5. 1. 25-rc-wi n32. nsi and contains
the minimum set of files needed to install MySQL on Windows, including the Configuration Wizard. This package does not include
optional components such as the embedded server and benchmark suite.

e The Complete Package: This package hasafilenamesimilar tomysql - 5. 1. 25-r c-wi n32. zi p and contains all files needed
for a complete Windows installation, including the Configuration Wizard. This package includes optional components such asthe
embedded server and benchmark suite.

* TheNoinstall Archive: This package has afilename similar tomysql - noi nstal | - 5. 1. 25-rc-wi n32. zi p and contains all
the files found in the Complete install package, with the exception of the Configuration Wizard. This package does not include an
automated installer, and must be manually installed and configured.

The Essentials package is recommended for most users. It is provided asan . nsi file for use with the Windows Installer. The Com-
plete and Noinstall distributions are packaged as Zip archives. To use them, you must have atool that can unpack . zi p files.

Your choice of install package affects the installation process you must follow. If you choose to install either the Essentials or Complete
install packages, see Section 2.3.2, “Installing MySQL with the Automated Installer”. If you choose to install MySQL from the Noin-
stall archive, see Section 2.3.5, “Installing MySQL from aNoinstall Zip Archive”.

2.3.2. Installing MySQL with the Automated Installer

New MySQL users can use the MySQL Installation Wizard and MySQL Configuration Wizard to install MySQL on Windows. These
are designed to install and configure MySQL in such away that new users can immediately get started using MySQL.

The MySQL Installation Wizard and MySQL Configuration Wizard are available in the Essentials and Complete install packages. They
are recommended for most standard MySQL installations. Exceptions include users who need to install multiple instances of MySQL on
asingle server host and advanced users who want complete control of server configuration.

2.3.3. Using the MySQL Installation Wizard

2.3.3.1. Introduction to the Installation Wizard

MySQL Installation Wizard is an installer for the MySQL server that uses the latest installer technologies for Microsoft Windows. The
MySQL Installation Wizard, in combination with the MySQL Configuration Wizard, allows a user to install and configure aMySQL
server that isready for use immediately after installation.

The MySQL Installation Wizard is the standard installer for all MySQL server distributions, version 4.1.5 and higher. Users of previous
versions of MySQL need to shut down and remove their existing MySQL installations manually before installing MySQL with the
MySQL Installation Wizard. See Section 2.3.3.7, “Upgrading MySQL with the Installation Wizard”, for more information on upgrading
from a previous version.

Microsoft has included an improved version of their Microsoft Windows Installer (MSI) in the recent versions of Windows. M S| has
become the de-facto standard for application installations on Windows 2000, Windows X P, and Windows Server 2003. The MySQL In-
stallation Wizard makes use of this technology to provide a smoother and more flexible installation process.

The Microsoft Windows Installer Engine was updated with the release of Windows XP; those using a previous version of Windows can
reference this Microsoft Knowledge Base article for information on upgrading to the latest version of the Windows Installer Engine.

In addition, Microsoft has introduced the WiX (Windows Installer XML) toolkit recently. Thisis the first highly acknowledged Open
Source project from Microsoft. We have switched to WiX because it is an Open Source project and it allows us to handle the complete
Windows installation process in a flexible manner using scripts.
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Improving the MySQL Installation Wizard depends on the support and feedback of users like you. If you find that the MySQL Installa-
tion Wizard is lacking some feature important to you, or if you discover a bug, please report it in our bugs database using the instruc-
tions given in Section 1.7, “How to Report Bugs or Problems’.

2.3.3.2. Downloading and Starting the MySQL Installation Wizard

The MySQL installation packages can be downloaded from http://dev.mysqgl.com/downloads/. If the package you download is contained
within a Zip archive, you need to extract the archive first.

Note

If you are installing on Windows Vistait is best to open a port before beginning the installation. To do thisfirst ensure that
you are logged in as an administrator, go to the Cont r ol  Panel , and double click the W ndows Fi r ewal | icon.
Choosethe Al | ow a program t hrough W ndows Firewal | optionand click the ADD PORT button. Enter

My SQL into the NAME text box and 3306 (or the port of your choice) into the PORT NUMBER text box. Also ensure that
the TCP protocol radio button is selected. If you wish, you can aso limit access to the MySQL server by choosing the
CHANGE scoPE button. Confirm your choices by clicking the OK button. If you do not open a port prior to installation,
you cannot configure the MySQL server immediately after installation. Additionally, when running the MySQL Installa-
tion Wizard on Windows Vista, ensure that you are logged in as a user with administrative rights.

The process for starting the wizard depends on the contents of the installation package you download. If thereisaset up. exe file
present, double-click it to start the installation process. If thereisan . nsi file present, double-click it to start the installation process.

2.3.3.3. Choosing an Install Type
There are three install ation types available: Typical, Complete, and Custom.

The Typical installation type installs the MySQL server, themysql command-line client, and the command-line utilities. The com-
mand-line clients and utilitiesinclude mysql dunp, nyi santhk, and several other tools to help you manage the MySQL server.

The Completeinstallation typeinstalls all components included in the installation package. The full installation package includes com-
ponents such as the embedded server library, the benchmark suite, support scripts, and documentation.

The Custom installation type gives you complete control over which packages you wish to install and the installation path that is used.
See Section 2.3.3.4, “The Custom Install Dialog”, for more information on performing a custom install.

If you choose the Typical or Complete installation types and click the NEXT button, you advance to the confirmation screen to verify
your choices and begin theinstallation. If you choose the Custom installation type and click the NExT button, you advance to the cus-
tom installation dialog, described in Section 2.3.3.4, “The Custom Install Dialog”.

2.3.3.4. The Custom Install Dialog

If you wish to change the installation path or the specific components that are installed by the MySQL Installation Wizard, choose the
Custom installation type.

A tree view on the left side of the custom install dialog lists al available components. Components that are not installed have ared X
icon; components that are installed have a gray icon. To change whether a component isinstalled, click on that component'sicon and
choose a new option from the drop-down list that appears.

Y ou can change the default installation path by clicking the CHANGE... button to the right of the displayed installation path.

After choosing your installation components and installation path, click the NExT button to advance to the confirmation dial og.

2.3.3.5. The Confirmation Dialog

Once you choose an installation type and optionally choose your installation components, you advance to the confirmation dialog. Y our
installation type and installation path are displayed for you to review.

Toinstall MySQL if you are satisfied with your settings, click the INSTALL button. To change your settings, click the BAck button. To
exit the MySQL Installation Wizard without installing MySQL, click the CANCEL button.

After installation is complete, you have the option of registering with the MySQL web site. Registration gives you access to post in the
MySQL forums at forums.mysgl.com, along with the ability to report bugs at bugs.mysqgl.com and to subscribe to our newsletter. The fi-
nal screen of the installer provides a summary of the installation and gives you the option to launch the MySQL Configuration Wizard,
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which you can use to create a configuration file, install the MySQL service, and configure security settings.

2.3.3.6. Changes Made by MySQL Installation Wizard

Once you click the INSTALL button, the MySQL Installation Wizard begins the installation process and makes certain changes to your
system which are described in the sections that follow.

Changesto the Registry

The MySQL Installation Wizard creates one Windows registry key in atypical install situation, located in
HKEY LOCAL_MACHI NE\ SOFTWARE\ MySQL AB.

The MySQL Installation Wizard creates a key named after the major version of the server that is being installed, such as My SQL
Server 5. 1.Itcontainstwo string values, Locat i on and Ver si on. TheLocat i on string contains the path to the installation
directory. In adefault installation it contains C: \ Pr ogr am Fi | es\ MySQL\ MySQL Server 5. 1\.TheVer si on string contains
the release number. For example, for an installation of MySQL Server 5.1.25-rc, the key containsavaueof 5. 1. 25-r c.

These registry keys are used to help external tools identify the installed location of the MySQL server, preventing a complete scan of
the hard-disk to determine the installation path of the MySQL server. The registry keys are not required to run the server, and if you in-
stall MySQL using thenoi nst al | Zip archive, the registry keys are not created.

Changesto the Start Menu
The MySQL Installation Wizard creates a new entry in the Windows START menu under a common MySQL menu heading named after

the major version of MySQL that you have installed. For example, if you install MySQL 5.1, the MySQL Installation Wizard creates a
MySQL Server 5.1 section in the START menu.

The following entries are created within the new START menu section:

¢« MySQL Command Line Client: Thisisashortcut to thenysql command-line client and is configured to connect asther oot user.
The shortcut promptsfor ar oot user password when you connect.

¢ MySQL Server Instance Config Wizard: Thisis a shortcut to the MySQL Configuration Wizard. Use this shortcut to configure a
newly installed server, or to reconfigure an existing server.

¢« MySQL Documentation: Thisisalink to the MySQL server documentation that is stored locally in the MySQL server installation
directory. This option is not available when the MySQL server isinstalled using the Essentials installation package.

Changesto the File System

The MySQL Installation Wizard by default installsthe MySQL 5.1 server to C: \ Progr am Fi | es\ MySQL\ MySQL Server 5.1,
where Pr ogr am Fi | es isthe default location for applicationsin your system, and 5. 1 isthe mgjor version of your MySQL server.
Thisis the recommended location for the MySQL server, replacing the former default location C: \ nysql .

By default, all MySQL applications are stored in acommon directory at C: \ Pr ogr am Fi | es\ MySQL, where Pr ogram Fi | es is
the default location for applications in your Windows installation. A typical MySQL installation on a developer machine might look like
this:

C:\Program Fi | es\ MySQL\ M\ySQL Server 5.1
C:\Program Fi | es\ MySQL\ MySQL Admi ni strator 1.0
C:\Program Fi | es\ MySQL\ \ySQL Query Browser 1.0

This approach makes it easier to manage and maintain all MySQL applicationsinstalled on a particular system.

2.3.3.7. Upgrading MySQL with the Installation Wizard

The MySQL Installation Wizard can perform server upgrades automatically using the upgrade capabilities of MSI. That means you do
not need to remove a previous installation manually before installing a new release. The installer automatically shuts down and removes
the previous MySQL service before installing the new version.

Automatic upgrades are available only when upgrading between installations that have the same major and minor version numbers. For
example, you can upgrade automatically from MySQL 4.1.5 to MySQL 4.1.6, but not from MySQL 5.0 to MySQL 5.1.

See Section 2.3.14, “Upgrading MySQL on Windows"'.
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2.3.4. Using the Configuration Wizard

2.3.4.1. Introduction to the Configuration Wizard

The MySQL Configuration Wizard helps automate the process of configuring your server under Windows. The MySQL Configuration
Wizard createsacustomny. i ni file by asking you a series of questions and then applying your responses to atemplate to generate a
ny. i ni filethat istuned to your installation.

The MySQL Configuration Wizard isincluded with the MySQL 5.1 server, and is currently available for Windows users only.
The MySQL Configuration Wizard isto alarge extent the result of feedback that MySQL AB has received from many users over a peri-

od of several years. However, if you find that it lacks some feature important to you, please report it in our bugs database using the in-
structions given in Section 1.7, “How to Report Bugs or Problems”.

2.3.4.2. Starting the MySQL Configuration Wizard
The MySQL Configuration Wizard is typically launched from the MySQL |nstallation Wizard, as the MySQL Installation Wizard exits.

Y ou can also launch the MySQL Configuration Wizard by clicking the MySQL Server Instance Config Wizard entry in the MySQL
section of the Windows START menu.

Alternatively, you can navigate to the bi n directory of your MySQL installation and launch the My SQLI nst anceConf i g. exe file
directly.

Note

If you chose not to open a port prior to installing MySQL on Windows Vista, you can choose to use the MySQL Server
Configuration Wizard after installation. However, you must open a port in the Windows Firewall. To do this see the in-
structions given in Section 2.3.3.2, “Downloading and Starting the MySQL Installation Wizard”. Rather than opening a
port, you also have the option of adding MySQL as a program that bypasses the Windows Firewall. One or the other op-
tion is sufficient — you need not do both. Additionally, when running the MySQL Server Configuration Wizard on Win-
dows Vista ensure that you are logged in as a user with administrative rights.

2.3.4.3. Choosing a Maintenance Option

If the MySQL Configuration Wizard detects an existing my. i ni file, you have the option of either reconfiguring your existing server,
or removing the server instance by deleting the my . i ni file and stopping and removing the MySQL service.

To reconfigure an existing server, choose the Re-configure Instance option and click the NExT button. Your existing ny. i ni fileisre-
namedto myt i mest anp. i ni . bak, wheret i nest anp isthe date and time at which the existing ny. i ni file was created. Tore-
move the existing server instance, choose the Remove Instance option and click the NEXT button.

If you choose the Remove I nstance option, you advance to a confirmation window. Click the EXecUTE button. The MySQL Configura-
tion Wizard stops and removes the MySQL service, and then deletesthemy. i ni file. The server installation and its dat a folder are
not removed.

If you choose the Re-configure Instance option, you advance to the CONFIGURATION TYPE dialog where you can choose the type of in-
stallation that you wish to configure.

2.3.4.4. Choosing a Configuration Type

When you start the MySQL Configuration Wizard for anew MySQL installation, or choose the Re-configure Instance option for an ex-
isting installation, you advance to the CONFIGURATION TYPE dialog.

There are two configuration types available: Detailed Configuration and Standard Configuration. The Standard Configuration option is
intended for new users who want to get started with MySQL quickly without having to make many decisions about server configura-
tion. The Detailed Configuration option is intended for advanced users who want more fine-grained control over server configuration.

If you are new to MySQL and need a server configured as a single-user developer machine, the Standard Configuration should suit your
needs. Choosing the Standard Configuration option causes the MySQL Configuration Wizard to set all configuration options automatic-
ally with the exception of Service Options and Security Options.

The Standard Configuration sets options that may be incompatible with systems where there are existing MySQL installations. If you

have an existing MySQL installation on your system in addition to the installation you wish to configure, the Detailed Configuration op-
tion is recommended.

47



Installing and Upgrading MySQL

To complete the Standard Configuration, please refer to the sections on Service Options and Security Optionsin Section 2.3.4.11, “The
Service Options Dialog”, and Section 2.3.4.12, “ The Security Options Dialog”, respectively.

2.3.4.5. The Server Type Dialog

There are three different server types available to choose from. The server type that you choose affects the decisions that the MySQL
Configuration Wizard makes with regard to memory, disk, and processor usage.

* Developer Machine: Choose this option for atypical desktop workstation where MySQL isintended only for personal use. It isas-
sumed that many other desktop applications are running. The MySQL server is configured to use minimal system resources.

e Server Machine: Choose this option for a server machine where the MySQL server is running alongside other server applications
such as FTP, email, and Web servers. The MySQL server is configured to use a moderate portion of the system resources.

e Dedicated MySQL Server Machine: Choose this option for a server machine that is intended to run only the MySQL server. Itisas-
sumed that no other applications are running. The MySQL server is configured to use all available system resources.

Note

By selecting one of the preconfigured configurations, the values and settings of various optionsin your ny. cnf or
ny. i ni will be atered accordingly. The default values and options as described in the reference manual may therefore be
different to the options and values that were created during the execution of the configuration wizard.

2.3.4.6. The Database Usage Dialog

The DATABASE USAGE dialog allows you to indicate the storage engines that you expect to use when creating MySQL tables. The op-
tion you choose determines whether the | nnoDB storage engine is available and what percentage of the server resources are available
tol nnoDB.

« Multifunctional Database: This option enables both the | nnoDB and Myl SAMstorage engines and divides resources evenly
between the two. This option is recommended for users who use both storage engines on aregular basis.

« Transactional Database Only: This option enables both the | nnoDB and Myl SAMstorage engines, but dedicates most server re-
sources to the | nnoDB storage engine. This option is recommended for users who use | nnoDB almost exclusively and make only
minimal use of Myl SAM

« Non-Transactional Database Only: This option disables the | nnoDB storage engine completely and dedicates all server resources to
the My | SAMstorage engine. This option is recommended for users who do not use | nnoDB.

2.3.4.7. The InnoDB Tablespace Dialog

Some users may want to locate the | nnoDB tablespace files in adifferent location than the MySQL server data directory. Placing the
tablespace filesin a separate location can be desirable if your system has a higher capacity or higher performance storage device avail-
able, such asaRAID storage system.

To change the default location for the | nnoDB tablespace files, choose a new drive from the drop-down list of drive letters and choose
anew path from the drop-down list of paths. To create a custom path, click the ... button.

If you are modifying the configuration of an existing server, you must click the MoDIFY button before you change the path. In this situ-
ation you must move the existing tablespace files to the new |ocation manually before starting the server.

2.3.4.8. The Concurrent Connections Dialog

To prevent the server from running out of resources, it isimportant to limit the number of concurrent connections to the MySQL server
that can be established. The CONCURRENT CONNECTIONS dialog allows you to choose the expected usage of your server, and sets the
limit for concurrent connections accordingly. It is also possible to set the concurrent connection limit manually.

« Decision Support (DSS)/OLAP: Choose this option if your server does not require alarge number of concurrent connections. The
maximum number of connectionsis set at 100, with an average of 20 concurrent connections assumed.
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¢ Online Transaction Processing (OLTP): Choose this option if your server requires alarge number of concurrent connections. The
maximum number of connectionsis set at 500.

e Manual Setting: Choose this option to set the maximum number of concurrent connections to the server manually. Choose the num-
ber of concurrent connections from the drop-down box provided, or enter the maximum number of connections into the drop-down
box if the number you desire is not listed.

2.3.4.9. The Networking and Strict Mode Options Dialog

2.3.4.10.

2.3.4.11.

2.3.4.12.

Use the NETWORKING OPTIONS dialog to enable or disable TCP/IP networking and to configure the port number that is used to connect
to the MySQL server.

TCP/IP networking is enabled by default. To disable TCP/IP networking, uncheck the box next to the Enable TCP/IP Networking op-
tion.

Port 3306 is used by default. To change the port used to access MySQL, choose a new port number from the drop-down box or type a
new port number directly into the drop-down box. If the port number you chooseisin use, you are prompted to confirm your choice of
port number.

Set the SERVER SQL MODE to either enable or disable strict mode. Enabling strict mode (default) makes MySQL behave more like oth-

er database management systems. If you run applications that rely on MySQL's old “ forgiving” behavior, make sure to either adapt
those applications or to disable strict mode. For more information about strict mode, see Section 5.1.6, “SQL Modes’.

The Character Set Dialog

The MySQL server supports multiple character sets and it is possible to set a default server character set that is applied to all tables,
columns, and databases unless overridden. Use the CHARACTER SeT dialog to change the default character set of the MySQL server.

¢ Standard Character Set: Choose this option if youwant to use| at i n1 asthe default server character set. | at i nl isused for Eng-

lish and many Western European languages.

e Best Support For Multilingualism: Choose this option if you want to use ut f 8 asthe default server character set. Thisis a Unicode
character set that can store characters from many different languages.

¢ Manual Selected Default Character Set / Collation: Choose this option if you want to pick the server's default character set manu-
ally. Choose the desired character set from the provided drop-down list.

The Service Options Dialog

On Windows platforms, the MySQL server can be installed as a Windows service. When installed this way, the MySQL server can be
started automatically during system startup, and even restarted automatically by Windows in the event of a service failure.

The MySQL Configuration Wizard installs the MySQL server as a service by default, using the service name My SQL. If you do not
wish to install the service, uncheck the box next to the Install As Windows Service option. Y ou can change the service name by picking
anew service name from the drop-down box provided or by entering a new service name into the drop-down box.

Toinstall the MySQL server as a service but not have it started automatically at startup, uncheck the box next to the Launch the
MySQL Server Automatically option.

The Security Options Dialog

It is strongly recommended that you set ar oot password for your MySQL server, and the MySQL Configuration Wizard requires by
default that you do so. If you do not wishto set ar oot password, uncheck the box next to the Modify Security Settings option.

To set ther oot password, enter the desired password into both the New root password and Confirm boxes. If you are reconfiguring an
existing server, you need to enter the existing r oot password into the Current root password box.

To prevent r oot logins from across the network, check the box next to the Root may only connect from localhost option. Thisin-
creases the security of your r oot account.

To create an anonymous user account, check the box next to the Create An Anonymous Account option. Creating an anonymous ac-
count can decrease server security and cause login and permission difficulties. For this reason, it is not recommended.
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2.3.4.13. The Confirmation Dialog

Thefinal dialog in the MySQL Configuration Wizard is the CONFIRMATION DIALOG. To start the configuration process, click the
ExECUTE button. To return to a previous dialog, click the BAck button. To exit the MySQL Configuration Wizard without configuring
the server, click the CANCEL button.

After you click the EXECUTE button, the MySQL Configuration Wizard performs a series of tasks and displays the progress onscreen as
the tasks are performed.

The MySQL Configuration Wizard first determines configuration file options based on your choices using atemplate prepared by
MySQL AB developers and engineers. Thistemplateis named ny- t enpl at e. i ni and islocated in your server installation direct-
ory.

The MySQL Configuration Wizard then writes these optionsto any. i ni file. Thefinal location of thery. i ni fileis displayed next
to the WRITE CONFIGURATION FILE task.

If you chose to create a service for the MySQL server, the MySQL Configuration Wizard creates and starts the service. If you are recon-
figuring an existing service, the MySQL Configuration Wizard restarts the service to apply your configuration changes.

If you choseto set ar oot password, the MySQL Configuration Wizard connects to the server, setsyour new r oot password and ap-
plies any other security settings you may have selected.

After the MySQL Configuration Wizard has completed its tasks, it displays a summary. Click the FiNISH button to exit the MySQL
Configuration Wizard.

2.3.4.14. The Location of the my.ini File

The MySQL Configuration Wizard placesthemy. i ni filein the installation directory for the MySQL server. This helps associate con-
figuration fileswith particular server instances.

To ensure that the MySQL server knows whereto look for theny. i ni file, an argument similar to thisis passed to the MySQL server
as part of the service installation:

--defaults-file="C:\Program Fil es\ My/SQL\ MySQL Server 5.1\ny.ini"

Here, C: \ Program Fi | es\ MySQL\ MySQL Server 5. 1 isreplaced with the installation path to the MySQL Server. The -
-defaul ts-fil e optioninstructsthe MySQL server to read the specified file for configuration options when it starts.

2.3.4.15. Editing the my.ini File

To modify theny. i ni file, open it with atext editor and make any necessary changes. Y ou can aso modify the server configuration
with the MySQL Administrator utility.

MySQL clients and utilities such asthe mysql and nysql dunp command-line clients are not ableto locatethe nmy . i ni filelocated

in the server installation directory. To configure the client and utility applications, createanew ny. i ni fileinthe C: \ W NDOWS dir-
ectory (whichever is applicable to your Windows version).

2.3.5. Installing MySQL from a Noinstall Zip Archive

Userswho are installing from the Noinstall package can use the instructionsin this section to manually install MySQL. The process for
installing MySQL from a Zip archiveis asfollows:

1. Extract the archiveto the desired install directory

2. Create an option file

3. ChooseaMySQL server type

4, Start the MySQL server

5. Securethe default user accounts
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This processis described in the sections that follow.

2.3.6. Extracting the Install Archive

Toinstall MySQL manually, do the following:

1. If you are upgrading from a previous version please refer to Section 2.3.14, “ Upgrading MySQL on Windows’, before beginning
the upgrade process.

2. Makesurethat you are logged in as a user with administrator privileges.

3. Choose aninstallation location. Traditionally, the MySQL server isinstalledin C: \ mysql . The MySQL Installation Wizard in-
stallsMySQL under C: \ Progr am Fi | es\ MySQL. If you do not install MySQL at C: \ mysql , you must specify the path to
theinstall directory during startup or in an option file. See Section 2.3.7, “ Creating an Option File".

4. Extract theinstall archive to the chosen installation location using your preferred Zip archive tool. Some tools may extract the
archiveto afolder within your chosen installation location. If this occurs, you can move the contents of the subfolder into the
chosen installation location.

2.3.7. Creating an Option File

If you need to specify startup options when you run the server, you can indicate them on the command line or place them in an option
file. For options that are used every time the server starts, you may find it most convenient to use an option file to specify your MySQL
configuration. Thisis particularly true under the following circumstances:

¢ Theinstallation or data directory locations are different from the default locations (C. \ Pr ogr am Fi | es\ MySQL\ My SQL
Server 5.1andC:\Program Fil es\ MySQL\ MySQL Server 5. 1\ dat a).

¢ You need to tune the server settings.

When the MySQL server starts on Windows, it looks for optionsin two files: therny. i ni filein the Windows directory, and the
C:\ny. cnf file. The Windows directory typically is named something like C: \ W NDOWS5. Y ou can determine its exact location from
the value of the W NDI R environment variable using the following command:

C:\> echo %N NDI R%

MySQL looks for optionsfirstintherny. i ni file, and thenintheny. cnf file. However, to avoid confusion, it's best if you use only
onefile. If your PC uses a boot loader where C: is not the boot drive, your only optionisto usethey. i ni file. Whichever option file
you use, it must be aplain text file.

Y ou can also make use of the example option files included with your MySQL distribution; see Section 4.2.2.2.2, “Preconfigured Op-
tion Files'.

An option file can be created and modified with any text editor, such as Notepad. For example, if MySQL isinstalled in E: \ mysq|
and the datadirectory isin E: \ nydat a\ dat a, you can create an option file containing a[ mysql d] section to specify values for the
basedi r anddat adi r parameters:

[mysald] _ _
# set basedir to your installation path

basedi r =E: / nysql

# set datadir to the |location of your data directory
dat adi r =E: / nydat a/ dat a

Note that Windows pathnames are specified in option files using (forward) slashes rather than backslashes. If you do use backslashes,
you must double them:

[nysqld] ; ;

# set basedir to your installation path

basedi r=E: \\ nysql

# set datadir to the location of your data directory
dat adi r =E: \ \ nydat a\ \ dat a
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MySQL Enterprise

For expert advice on the start-up options appropriate to your circumstances, subscribe to the MySQL Enter-

prise Monitor. For more information see http://www.mysqgl.com/products/enterprise/advisors.html.
On Windows, the MySQL installer places the data directory directly under the directory where you install MySQL. If you would like to
use adata directory in a different location, you should copy the entire contents of the dat a directory to the new location. For example,
if MySQL isinstalled in C: \ Progr am Fi | es\ MySQL\ MySQL Server 5. 1, thedatadirectory isby defaultin C. \ Pr ogr am
Fil es\ MySQL\ MySQL Server 5.1\ dat a. If youwanttouseE: \ mydat a asthe data directory instead, you must do two
things:

1. Movetheentiredat a directory and al of its contents from C: \ Program Fi | es\ MySQL\ MySQL Server 5.1\datato
E: \ nydat a.

2. Usea--dat adi r option to specify the new data directory location each time you start the server.

2.3.8. Selecting a MySQL Server Type

The following table shows the available servers for Windows in MySQL 5.1.20 and earlier.

Binary Description

nysql d- nt Optimized binary with named-pipe support

nysql d Optimized binary without named-pipe support

nysql d- debug Likenmysql d- nt, but compiled with full debugging and automatic memory allocation checking

The following table shows the available servers for Windowsin MySQL 5.1.21 and later.

Binary Description
nysql d Optimized binary with named-pipe support
nysql d- debug Likenysql d, but compiled with full debugging and automatic memory allocation checking

All of the preceding binaries are optimized for modern Intel processors, but should work on any Intel i386-class or higher processor.

Each of the serversin a distribution support the same set of storage engines. The SHOW ENGI NES statement displays which engines a
given server supports.

All Windows MySQL 5.1 servers have support for symbolic linking of database directories.
MySQL supports TCP/IP on all Windows platforms. MySQL servers on Windows support named pipes as indicated in the following
list. However, the default is to use TCP/IP regardless of platform. (Named pipes are slower than TCP/IP in many Windows configura-
tions.)
Use of named pipes is subject to these conditions:
* Named pipes are enabled only if you start the server with the - - enabl e- naned- pi pe option. It is necessary to use this option
explicitly because some users have experienced problems with shutting down the MySQL server when named pipes were used.
e For MySQL 5.1.20 and earlier, named-pipe connections are allowed only by thenysql d- nt and mysql d- debug servers. For
MySQL 5.1.21 and later, thenysql d and nysql d- debug servers both contain support for named-pipe connections.
Note

Most of the examplesin this manual use mysql d as the server name. If you choose to use a different server, such as
nysql d- nt or mysql d- debug, make the appropriate substitutions in the commands that are shown in the examples.

2.3.9. Starting the Server for the First Time
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This section gives a general overview of starting the MySQL server. The following sections provide more specific information for start-
ing the MySQL server from the command line or as a Windows service.

The information here applies primarily if you installed MySQL using the Noi nst al | version, or if you wish to configure and test
MySQL manually rather than with the GUI tools.

The examples in these sections assume that MySQL isinstalled under the default location of C: \ Pr ogr am Fi | es\ MySQL\ My SQL
Server 5. 1. Adjust the pathnames shown in the examplesif you have MySQL installed in a different location.

Clients have two options. They can use TCP/IP, or they can use a named pipeif the server supports named-pipe connections.

MySQL for Windows al so supports shared-memory connections if the server is started with the - - shar ed- nenor y option. Clients
can connect through shared memory by using the - - pr ot ocol =nenor y option.

For information about which server binary to run, see Section 2.3.8, “ Selecting aMySQL Server Type'.

Testing is best done from a command prompt in a console window (or “DOS window™). In thisway you can have the server display
status messages in the window where they are easy to see. If something is wrong with your configuration, these messages make it easier
for you to identify and fix any problems.

To start the server, enter this command:

C\> "C\Program Fi | es\ \ySQL\ M\ySQL Server 5.1\ bin\nmysqgl d" --console

For a server that includes | nnoDB support, you should see the messages similar to those following as it starts (the pathnames and sizes
may differ):

I nnoDB: The first specified datafile c:\ibdata\ibdatal did not exist:

I nnoDB: a new dat abase to be created!

I nnoDB: Setting file c:\ibdata\ibdatal size to 209715200

I nnoDB: Dat abase physically wites the file full: wait...

I nnoDB: Log file c:\iblogs\ib_logfileO did not exist: new to be created
I nnoDB: Setting log file c:\iblogs\ib_logfileO size to 31457280

I nnoDB: Log file c:\iblogs\ib_logfilel did not exist: new to be created
I nnoDB: Setting log file c:\iblogs\ib_logfilel size to 31457280

InnoDB: Log file c:\iblogs\ib_|ogfile2 did not exist: new to be created
I nnoDB: Setting log file c:\iblogs\ib_logfile2 size to 31457280

I nnoDB: Doubl ewite buffer not found: creating new

I nnoDB: Doublewite buffer created

I nnoDB: creating foreign key constraint systemtables

I nnoDB: foreign key constraint systemtables created

011024 10:58:25 InnoDB: Started

When the server finishesits startup sequence, you should see something like this, which indicates that the server is ready to service cli-
ent connections:

nysql d: ready for connections
Version: '5.1.25-rc' socket: '' port: 3306

The server continues to write to the console any further diagnostic output it produces. Y ou can open a new console window in which to
run client programs.

If you omit the - - consol e option, the server writes diagnostic output to the error log in the data directory (C: \ Pr ogr am
Fil es\ MySQL\ MySQL Server 5. 1\ dat a by default). The error log isthefile with the. er r extension.

Note

The accounts that are listed in the MySQL grant tablesinitially have no passwords. After starting the server, you should
set up passwords for them using the instructionsin Section 2.10, “ Post-Installation Setup and Testing”.

2.3.10. Starting MySQL from the Windows Command Line

The MySQL server can be started manually from the command line. This can be done on any version of Windows.

To start thenysql d server from the command line, you should start a console window (or “DOS window”) and enter this command:

C\> "C\Program Fi | es\ \ySQL\ \ySQL Server 5.1\ bin\mysql d"
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The path to nysql d may vary depending on the install location of MySQL on your system.

Y ou can stop the MySQL server by executing this command:

C\> "C\Program Fi | es\ \ySQL\ M\ySQL Server 5.1\ bi n\nmysqgl adm n" -u root shutdown

Note

If the MySQL r oot user account has a password, you need to invoke nysql admi n with the - p option and supply the
password when prompted.

This command invokes the MySQL administrative utility mysql adm n to connect to the server and tell it to shut down. The command
connects asthe MySQL r oot user, which is the default administrative account in the MySQL grant system. Note that usersin the
MySQL grant system are wholly independent from any login users under Windows.

If mysql d doesn't start, check the error log to see whether the server wrote any messages there to indicate the cause of the problem.
Theerror log islocated inthe C: \ Program Fi | es\ MySQL\ MySQL Server 5. 1\ dat a directory. It isthe file with a suffix of
.err.Youcanasotry to start the server asnysql d --consol e; inthis case, you may get some useful information on the screen
that may help solve the problem.

Thelast optionisto start mysql d withthe- - st andal one and - - debug options. In this case, nysql d writesalog file
C:\ nysql d. t r ace that should contain the reason why nmysql d doesn't start. See MySQL Internals: Porting.

Usenysql d --verbose --hel ptodisplay al theoptionsthat nysql d understands.

2.3.11. Starting MySQL as a Windows Service

On Windows, the recommended way to run MySQL isto install it as a Windows service, whereby MySQL starts and stops automatic-
ally when Windows starts and stops. A MySQL server installed as a service can a so be controlled from the command line using NET
commands, or with the graphical Ser vi ces utility. Generally, to install MySQL as a Windows service you should be logged in using
an account that has administrator rights.

The Ser vi ces utility (the Windows Ser vi ce Control Manager) can befound in the Windows Control Panel (under Adminis-
trative Tools on Windows 2000, XP, Vista and Server 2003). To avoid conflicts, it is advisable to close the Ser vi ces utility while
performing server installation or removal operations from the command line.

Before installing MySQL as a Windows service, you should first stop the current server if it is running by using the following com-
mand:

C\> "C\Program Fi | es\ \y\SQL\ M\ySQL Server 5. 1\bi n\mysqgl adm n"
-u root shutdown

Note

If the MySQL r oot user account has a password, you need to invoke nysql admi n with the - p option and supply the
password when prompted.

This command invokes the MySQL administrative utility mysql admni n to connect to the server and tell it to shut down. The command
connects asthe MySQL r oot user, which is the default administrative account in the MySQL grant system. Note that usersin the
MySQL grant system are wholly independent from any login users under Windows.

Install the server as a service using this command:

C\> "C\Program Fi | es\ \y\SQL\ \ySQL Server 5.1\bin\nmysqgld" --install

The service-installation command does not start the server. Instructions for that are given later in this section.

To makeit easier to invoke MySQL programs, you can add the pathname of the MySQL bi n directory to your Windows system PATH
environment variable:

¢ Onthe Windows desktop, right-click on the My Computer icon, and select Properties

¢ Next select the Advanced tab from the SYSTEM PROPERTIES menu that appears, and click the ENVIRONMENT VARIABLES button.
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e Under SYSTEM VARIABLES, select Path, and then click the EDIT button. The EDIT SYSTEM VARIABLE dialogue should appear.

« Place your cursor at the end of the text appearing in the space marked VARIABLE VALUE. (Use the End key to ensure that your
cursor is positioned at the very end of the text in this space.) Then enter the complete pathname of your MySQL bi n directory (for
example, C: \ Program Fi | es\ MySQL\ MySQL Server 5. 1\ bi n), Note that there should be a semicolon separating this
path from any values present in this field. Dismiss this dialogue, and each dialogue in turn, by clicking OK until al of the dialogues
that were opened have been dismissed. Y ou should now be able to invoke any MySQL executable program by typing its name at the
DOS prompt from any directory on the system, without having to supply the path. Thisincludes the servers, themysql client, and
all MySQL command-line utilities such asmysql admi n and mysql dunp.

Y ou should not add the MySQL bi n directory to your Windows PATH if you are running multiple MySQL servers on the same ma-
chine.

Warning

Y ou must exercise great care when editing your system PATH by hand; accidental deletion or modification of any portion
of the existing PATH value can leave you with a malfunctioning or even unusable system.

The following additional arguments can be used in MySQL 5.1 when installing the service:

¢ You can specify aservice nameimmediately following the - - i nst al | option. The default service nameis My SQL.

« If aservice nameisgiven, it can be followed by a single option. By convention, thisshould be- - def aul ts-fil e=fi |l e_nane
to specify the name of an option file from which the server should read options when it starts.

The use of asingle option other than - - def aul t s-fi | e ispossible but discouraged. - - def aul t s-fi | e ismore flexible be-
cause it enables you to specify multiple startup options for the server by placing them in the named option file.

e Youcanaso specify a- - | ocal - ser vi ce option following the service name. This causes the server to run using the Loc-
al Ser vi ce Windows account that has limited system privileges. This account is available only for Windows XP or newer. If both
--defaults-fileand--1ocal -service aregiven following the service name, they can bein any order.

For aMySQL server that isinstalled as a Windows service, the following rules determine the service name and option files that the
SErver Uses:

« If the service-installation command specifies no service name or the default service name (My SQL) following the- - i nst al | op-
tion, the server uses the a service name of My SQL and reads options from the [ nysql d] group in the standard option files.

« If the service-installation command specifies a service name other than My SQL following the- - i nst al | option, the server uses
that service name. It reads options from the [ nysql d] group and the group that has the same name as the service in the standard
option files. Thisallows you to usethe[ mysql d] group for options that should be used by all MySQL services, and an option
group with the service name for use by the server installed with that service name.

¢ If the service-installation command specifiesa- - def aul t s- f i | e option after the service name, the server reads options only
fromthe[ mysql d] group of the named file and ignores the standard option files.

As amore complex example, consider the following command:

C\> "C\Program Fi |l es\ \ySQL\ \ySQL Server 5.1\ bi n\mysql d"
--install MySQL --defaults-file=C\ny-opts.cnf

Here, the default service name (My SQL) isgiven after the- - i nst al | option. If no- - def aul t s-fi | e option had been given, this
command would have the effect of causing the server to read the[ nysql d] group from the standard option files. However, because
the- - def aul t s-fi | e option is present, the server reads options from the [ nysql d] option group, and only from the named file.

Y ou can also specify options as Start parameters in the Windows Ser vi ces utility before you start the MySQL service.
Once aMySQL server has been installed as a service, Windows starts the service automatically whenever Windows starts. The service

also can be started immediately from the Ser vi ces utility, or by usingaNET START My SQL command. The NET command is not
case sensitive.
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When run asa service, mysql d has no access to a console window, so no messages can be seen there. If nysql d does not start, check
the error log to see whether the server wrote any messages there to indicate the cause of the problem. The error log is located in the
MySQL data directory (for example, C: \ Program Fi | es\ MySQL\ MySQL Server 5. 1\ dat a). Itisthefilewith a suffix of
.err.

When aMySQL server has been installed as a service, and the service is running, Windows stops the service automatically when Win-
dows shuts down. The server also can be stopped manually by using the Ser vi ces utility, the NET STOP MySQL command, or the
nysql adm n shut down command.

Y ou also have the choice of installing the server as amanual service if you do not wish for the service to be started automatically during
the boot process. To do this, usethe- - i nst al | - manual option rather thanthe- - i nst al | option:

C\> "C\Program Fi |l es\ \ySQL\ \ySQL Server 5.1\bin\mysqgl d" --install-manual

Toremove aserver that isinstalled as aservice, first stop it if it isrunning by executing NET STOP MySQL. Then usethe- - r enove
option to remove it:

C\> "C \Program Fi | es\ \ySQL\ \ySQL Server 5.1\ bin\mysqgl d" --renove

If mysql d isnot running as aservice, you can start it from the command line. For instructions, see Section 2.3.10, “ Starting MySQL
from the Windows Command Line".

Please see Section 2.3.13, “Troubleshooting aMySQL Installation Under Windows”, if you encounter difficulties during installation.

2.3.12. Testing The MySQL Installation

Y ou can test whether the MySQL server isworking by executing any of the following commands:

C\> "C\Program Fi | es\ MySQL\ M\ySQL Server 5.1\ bi n\mysqgl show'

C\> "C\Program Fi | es\ MySQL\ MySQL Server 5.1\ bin\mysqgl show' -u root mysql

C:\> "C \Program Fil es\ MySQL\ MySQL Server 5. 1\bin\nysqgl adm n" version status proc
C\> "C\Program Fi | es\ \ySQL\ M\ySQL Server 5.1\bin\mysqgl" test

If mysql disslow to respond to TCP/IP connections from client programs, there is probably a problem with your DNS. In this case,
start mysql d withthe- - ski p- nanme- r esol ve optionand use only | ocal host and IP numbersin the Host column of the
MySQL grant tables.

Y ou can force aMySQL client to use a named-pipe connection rather than TCP/IP by specifying the - - pi pe or - - pr ot ocol =PI PE
option, or by specifying . (period) asthe host name. Usethe - - socket option to specify the name of the pipeif you do not want to
use the default pipe name.

Note that if you have set a password for ther oot account, deleted the anonymous account, or created a new user account, then you
must use the appropriate - u and - p options with the commands shown above in order to connect with the MySQL Server. See Sec-
tion 5.4.4, “ Connecting to the MySQL Server”.

For more information about mysql show, see Section 4.5.6, “nysql show— Display Database, Table, and Column Information”.

2.3.13. Troubleshooting a MySQL Installation Under Windows

When installing and running MySQL for the first time, you may encounter certain errors that prevent the MySQL server from starting.
The purpose of this section isto help you diagnose and correct some of these errors.

Y our first resource when troubleshooting server issuesis the error log. The MySQL server uses the error log to record information rel-
evant to the error that prevents the server from starting. The error log islocated in the data directory specified inyour ny. i ni file. The
default data directory locationis C: \ Progr am Fi | es\ MySQL\ MySQL Server 5. 1\ dat a. See Section 5.2.2, “The Error Log”.

Another source of information regarding possible errorsis the console messages displayed when the MySQL serviceis starting. Use the
NET START My SQL command from the command line after installing mysql d as a service to see any error messages regarding the
starting of the MySQL server as a service. See Section 2.3.11, “ Starting MySQL as a Windows Service”.

The following examples show other common error messages you may encounter when installing MySQL and starting the server for the
first time:
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.

If the MySQL server cannot find the mysql privileges database or other critical files, you may see these messages:

System error 1067 has occurred.
Fatal error: Can't open privilege tables: Table 'nysqgl.host' doesn't exist

These messages often occur when the MySQL base or data directories areinstalled in different locations than the default locations
(C:\Program Fi |l es\ MySQ.\ \ySQL Server 5.1andC:\Program Fil es\ M/SQ.\ MySQ. Server 5.1\ data,
respectively).

This situation may occur when MySQL is upgraded and installed to a new location, but the configuration file is not updated to re-
flect the new location. In addition, there may be old and new configuration files that conflict. Be sure to delete or rename any old
configuration files when upgrading MySQL.

If you have installed MySQL to adirectory other than C: \ Program Fi | es\ M\ySQL\ MySQL Server 5. 1, youneedtoen-
sure that the MySQL server is aware of this through the use of a configuration (ny. i ni ) file. Theny. i ni file needsto be located
in your Windows directory, typically C: \ W NDOWS. Y ou can determine its exact location from the value of the W NDI R environ-
ment variable by issuing the following command from the command prompt:

C.\> echo %N NDI R%

An option file can be created and modified with any text editor, such as Notepad. For example, if MySQL isinstalled in E: \ nysql
and the datadirectory isD: \ My SQLdat a, you can create the option fileand set up a[ nysql d] section to specify values for the
basedi r anddat adi r parameters:

[mysqld] _ _

# set basedir to your installation path

basedi r =E: / nysq|l

# set datadir to the |ocation of your data directory
dat adi r=D: / M\ySQLdat a

Note that Windows pathnames are specified in option files using (forward) slashes rather than backslashes. If you do use back-
slashes, you must double them:

[nysqld] : :

# set basedir to your installation path

basedi r=C:\\ Program Fi | es\\ MySQ.\\ M\ySQL Server 5.1

# set datadir to the |ocation of your data directory
dat adi r=D: \\ M\ySQLdat a

If you changethe dat adi r valuein your MySQL configuration file, you must move the contents of the existing MySQL data dir-
ectory before restarting the MySQL server.

See Section 2.3.7, “Creating an Option File".

If you reinstall or upgrade MySQL without first stopping and removing the existing MySQL service and install MySQL using the
MySQL Configuration Wizard, you may see this error:

Error: Cannot create Wndows service for MySql. Error: O

This occurs when the Configuration Wizard triesto install the service and finds an existing service with the same name.

One solution to this problem is to choose a service name other than mysql when using the configuration wizard. This allows the
new service to beinstalled correctly, but leaves the outdated service in place. Although thisis harmless, it is best to remove old ser-
vicesthat are no longer in use.

To permanently remove the old mysql service, execute the following command as a user with administrative privileges, on the
command-line:

C.\> sc delete nysql
[ SC] Del et eServi ce SUCCESS

If thesc utility isnot available for your version of Windows, download the del sr v utility from ht-
tp://www.microsoft.com/windows2000/techinfo/reskit/tool s/existing/del srv-0.asp and use the del srv nysql syntax.
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2.3.14. Upgrading MySQL on Windows

This section lists some of the steps you should take when upgrading MySQL on Windows.

A W N

9.

10.

Review Section 2.11, “Upgrading MySQL", for additional information on upgrading MySQL that is not specific to Windows.
Y ou should always back up your current MySQL installation before performing an upgrade. See Section 6.1, “ Database Backups”.
Download the latest Windows distribution of MySQL from http://dev.mysgl.com/downl oads/.

Before upgrading MySQL, you must stop the server. If the server isinstalled as a service, stop the service with the following com-
mand from the command prompt:

C\> NET STOP MWySQL

If you are not running the MySQL server as a service, use the following command to stop it:

C\> "C\Program Fi | es\ \ySQL\ \ySQL Server 5.1\ bin\mysqgl adm n" -u root shutdown

Note

If the MySQL r oot user account has a password, you need to invoke nysql admi n with the - p option and supply the
password when prompted.

When upgrading to MySQL 5.1 from aversion previous to 4.1.5, or when upgrading from a version of MySQL installed from a
Zip archive to aversion of MySQL installed with the MySQL Installation Wizard, you must manually remove the previous install-
ation and MySQL service (if the server isinstalled as a service).

To remove the MySQL service, use the following command:

C\> C\nysqgl\bin\nmysgl d --renove

If you do not remove the existing service, the MySQL Installation Wizard may fail to properly install the new MySQL ser-
vice.

If you are using the MySQL Installation Wizard, start the wizard as described in Section 2.3.3, “Using the MySQL Installation
Wizard”.

If you are installing MySQL from a Zip archive, extract the archive. Y ou may either overwrite your existing MySQL installation
(usually located at C: \ mysql ), or install it into a different directory, such asC: \ mysql 5. Overwriting the existing installation is
recommended.

If you were running MySQL as a Windows service and you had to remove the service earlier in this procedure, reinstall the ser-
vice. (See Section 2.3.11, “ Starting MySQL as a Windows Service”.)

Restart the server. For example, use NET START My SQL if you run MySQL as aservice, or invokemysql d directly otherwise.

If you encounter errors, see Section 2.3.13, “ Troubleshooting aMySQL Installation Under Windows”.

2.3.15. MySQL on Windows Compared to MySQL on Unix

MySQL for Windows has proven itself to be very stable. The Windows version of MySQL has the same features as the corresponding
Unix version, with the following exceptions:

Limited number of ports

Windows systems have about 4,000 ports available for client connections, and after a connection on a port closes, it takes two to
four minutes before the port can be reused. In situations where clients connect to and disconnect from the server at ahigh rate, it is
possible for all available ports to be used up before closed ports become available again. If this happens, the MySQL server appears
to be unresponsive even though it is running. Note that ports may be used by other applications running on the machine aswell, in
which case the number of ports available to MySQL is lower.
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For more information about this problem, see http://support.microsoft.com/default.aspx?scid=kb;en-us; 196271.

Concurrent reads

MySQL dependsonthe pread() andpwri t e() system calsto be ableto mix | NSERT and SELECT. Currently, we use mu-
texesto emulate pr ead() and pwr it e() . Weintend to replace the file level interface with avirtua interface in the future so that
wecanusethereadfil e()/witefile() interfaceto get more speed. The current implementation limits the number of open
filesthat MySQL 5.1 can use to 2,048, which means that you cannot run as many concurrent threads on Windows as on Unix.
Blocking read

MySQL uses a blocking read for each connection. That has the following implications if named-pipe connections are enabled:

* A connection is not disconnected automatically after eight hours, as happens with the Unix version of MySQL.

« If aconnection hangs, it is not possible to break it without killing MySQL.

e nysql adm n kil l doesnotwork on asleeping connection.

e nysql adm n shut down cannot abort as long as there are sleeping connections.

We plan to fix this problem in the future.

ALTER TABLE

While you are executing an ALTER TABLE statement, the table is locked from being used by other threads. This has to do with the
fact that on Windows, you can't delete afile that isin use by another thread. In the future, we may find some way to work around
this problem.

DROP TABLE

DROP TABLE on atable that isin use by a MERCE table does not work on Windows because the MERGE handler does the table
mapping hidden from the upper layer of MySQL. Because Windows does not allow dropping files that are open, you first must flush
all MERGE tables (with FLUSH TABLES) or drop the MERGE table before dropping the table.

DATA DI RECTORY and | NDEX DI RECTORY

The DATA DI RECTORY and | NDEX DI RECTORY options for CREATE TABLE are ignored on Windows, because Windows
doesn't support symbolic links. These options also are ignored on systems that have a non-functional r eal pat h() call.

DROP DATABASE

Y ou cannot drop a database that isin use by some thread.

Case-insensitive names

Filenames are not case sensitive on Windows, so MySQL database and table names are also not case sensitive on Windows. The
only restriction is that database and table names must be specified using the same case throughout a given statement. See Sec-
tion 8.2.2, “Identifier Case Sensitivity”.

The"\ ” pathname separator character

Pathname components in Windows are separated by the “\ ” character, which is also the escape character in MySQL. If you are us-
ing LOAD DATA | NFI LEor SELECT ... | NTO QUTFI LE, use Unix-stylefilenameswith “/ " characters:

nysql > LOAD DATA INFILE ' C:/tnp/skr.txt' | NTO TABLE skr;
nysql > SELECT * | NTO QUTFI LE ' C:/tnp/skr.txt' FROM skr;
Alternatively, you must double the “\ " character:

nmysqgl > LOAD DATA INFILE ' C:\\tnmp\\skr.txt' | NTO TABLE skr;
nmysql > SELECT * | NTO QUTFILE ' C:\\tnmp\\skr.txt' FROM skr;

Problems with pipes
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Pipes do not work reliably from the Windows command-line prompt. If the pipe includes the character ~Z / CHAR( 24) , Windows
thinks that it has encountered end-of-file and aborts the program.

Thisis mainly a problem when you try to apply abinary log as follows:

C:\> nysql binlog binary_log file | nmysqgl --user=root

If you have a problem applying the log and suspect that it is because of a”Z / CHAR( 24) character, you can use the following

workaround:
C\> nysqglbinlog binary log file --result-file=/tnp/bin.sql
C.\> nysql --user=root --execute "source /tnp/bin.sql"

The latter command also can be used to reliably read in any SQL file that may contain binary data.
e Access denied for user error

If MySQL cannot resolve your hostname properly, you may get the following error when you attempt to run aMySQL client pro-
gram to connect to a server running on the same machine:

Access denied for user 'sone_user' @ unknown'
to database 'nysql'

To fix this problem, you should create afile named \ wi ndows\ host s containing the following information:

127.0.0. 1 | ocal host

Here are some open issues for anyone who might want to help us improve MySQL on Windows:

¢ Add macrosto use the faster thread-safe increment/decrement methods provided by Windows.

2.4. Installing MySQL from RPM Packages on Linux

The recommended way to install MySQL on RPM-based Linux distributionsis by using the RPM packages. The RPMs provided by
MySQL AB to the community should work on all versions of Linux that support RPM packages and use gl i bc 2.3. To obtain RPM
packages, see Section 2.1.3, “How to Get MySQL".

For non-RPM Linux distributions, you caninstall MySQL using a. t ar . gz package. See Section 2.8, “Installing MySQL from
t ar . gz Packages on Other Unix-Like Systems”.

MySQL AB does provide some platform-specific RPMs; the difference between a platform-specific RPM and a generic RPM isthat a
platform-specific RPM is built on the targeted platform and is linked dynamically whereas a generic RPM is linked statically with
LinuxThreads.

Note

RPM distributions of MySQL often are provided by other vendors. Be aware that they may differ in features and capabilit-

ies from those built by MySQL AB, and that the instructionsin this manual do not necessarily apply to installing them.

The vendor'sinstructions should be consulted instead.

If you have problems with an RPM file (for example, if you receivetheerror Sorry, the host 'xxxx' could not be
| ooked up), see Section 2.13.1.2, “Linux Binary Distribution Notes’.

In most cases, you need to install only the My SQL- ser ver and MySQL- cl i ent packagesto get afunctional MySQL installation.
The other packages are not required for a standard installation.

For upgrades, if your installation was originally produced by installing multiple RPM packages, it is best to upgrade all the packages,
not just some. For example, if you previously installed the server and client RPMs, do not upgrade just the server RPM.

If you get a dependency failure when trying to install MySQL packages (for example, error: renovi ng these packages
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woul d break dependencies: |ibnysqglclient.so.10 is needed by ...),youshouldasoinstal the M/SQL-
shar ed- conpat package, which includes both the shared libraries for backward compatibility (I i brmysql cl i ent. so. 12 for
MySQL 4.0and | i brrysqgl cl i ent. so. 10 for MySQL 3.23).
Some Linux distributions still ship with MySQL 3.23 and they usually link applications dynamically to save disk space. If these shared
libraries are in a separate package (for example, My SQL- shar ed), it is sufficient to simply leave this package installed and just up-
grade the MySQL server and client packages (which are statically linked and do not depend on the shared libraries). For distributions
that include the shared libraries in the same package as the MySQL server (for example, Red Hat Linux), you could either install our
3.23MySQL- shar ed RPM, or usethe My SQL- shar ed- conpat package instead. (Do not install both.)
The RPM packages shown in the following list are available. The names shown here use asuffix of . gl i bc23. i 386. r pm but par-
ticular packages can have different suffixes, as described later.
e My/SQ.-server-VERSI ON. glibc23.i386.rpm
The MySQL server. Y ou need this unless you only want to connect to aMySQL server running on another machine.
e MSQ-client-VERSION glibc23.i386.rpm
The standard MySQL client programs. Y ou probably always want to install this package.
e My/SQ.-devel - VERSI ON. gl i bc23.i 386. rpm
Thelibraries and include files that are needed if you want to compile other MySQL clients, such as the Perl modules.
e M/SQ.- debugi nf o- VERSI ON. gl i bc23.i 386. rpm
This package contains debugging information. debugi nf o RPMs are never needed to use MySQL software; thisis true both for
the server and for client programs. However, they contain additional information that might be needed by a debugger to analyze a
crash.
e M/SQ.-shared- VERSI ON. gl i bc23.i386.rpm
This package contains the shared libraries (I i brysql cl i ent . so*) that certain languages and applications need to dynamically
load and use MySQL. It contains single-threaded and thread-safe libraries. If you install this package, do not install the My SQL-
shar ed- conpat package.
¢ MSQ.-shared- conpat - VERSI ON. gl i bc23.i 386. rpm
This package includes the shared libraries for MySQL 3.23, 4.0, 4.1, and 5.1. It contains single-threaded and thread-safe libraries.
Install this package instead of My SQL- shar ed if you have applicationsinstalled that are dynamically linked against older versions
of MySQL but you want to upgrade to the current version without breaking the library dependencies.
¢ MySQ.- enbedded- VERSI ON. gl i bc23.i 386. rpm
The embedded MySQL server library.

e MySQ.- ndb- managenent - VERSI ON. gl i bc23. i 386. r pm MySQ.- ndb- st or age- VERSI ON. gl i bc23. i 386.rpm
MySQL- ndb-t ool s- VERSI ON. gl i bc23.i 386. r pm MySQL- ndb- ext ra- VERSI ON. gl i bc23. i 386. rpm

Packages that contain additional filesfor MySQL Cluster installations.
Note
The MySQL- ndb-t ool s RPM requires aworking installation of perl. Prior to MySQL 5.1.18, the DBI and
HTM.: : Tenpl at e packages were also required. See Section 2.15, “Perl Installation Notes’, and Section 17.11.15,
“ndb_si ze. pl — NDBCluster Size Requirement Estimator”, for more information.
e M/SQ-test-VERSION. glibc23.i386.rpm
This package includes the MySQL test suite.
e MySQ.- VERSI ON. src.rpm

This contains the source code for al of the previous packages. It can also be used to rebuild the RPMs on other architectures (for ex-
ample, Alphaor SPARC).
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The suffix of RPM package names (following the VERSI ON value) has the following syntax:

. PLATFORM CPU, r pm

The PLATFORMand CPU values indicate the type of system for which the package is built. PLATFORMindicates the platform and CPU
indicates the processor type or family.

All packages are dynamically linked against gl i bc 2.3. The PLATFORMvalue indicates whether the package is platform independent
or intended for a specific platform:

glibc23 Platform independent, should run on any Linux distribution that supportsgl i bc 2.3
rhel 3,rhel 4 Red Hat Enterprise Linux 3 or 4
sl es9, sl esl10 SUSE Linux Enterprise Server 9 or 10

InMySQL 5.1, only gl i bc23 packages are available currently.

The CPU value indicates the processor type or family for which the package is built:

i 386 x86 processor, 386 and up

i 586 x86 processor, Pentium and up
x86_64 64-bit x86 processor

i a64 Itanium (1A-64) processor

To seeal filesin an RPM package (for example, a My SQL- ser ver RPM), run acommnd like this:

shell > rpm -qgpl MySQL-server-VERSI ON. gl i bc23.i 386.rpm

To perform a standard minimal installation, install the server and client RPMs:

shel | > rpm-i M/SQL-server-VERSI ON. gl i bc23.i 386.rpm
shell > rpm-i MySQL-client-VERSION. glibc23.i386.rpm

Toinstall only the client programs, install just the client RPM:

shell> rpm-i MySQL-client-VERSION. glibc23.i386.rpm

RPM provides a feature to verify the integrity and authenticity of packages before installing them. If you would like to learn more about
this feature, see Section 2.1.4, “Verifying Package Integrity Using MD5 Checksums or GhuPG'.

The server RPM places dataunder the/ var /| i b/ mysql directory. The RPM also creates alogin account for a user named my sql
(if one does not exist) to use for running the MySQL server, and creates the appropriate entriesin/ et ¢/ i ni t . d/ to start the server
automatically at boot time. (This means that if you have performed a previous installation and have made changes to its startup script,
you may want to make a copy of the script so that you don't lose it when you install anewer RPM.) See Section 2.10.2.2, “ Starting and
Stopping MySQL Automatically”, for more information on how MySQL can be started automatically on system startup.

If you want to install the MySQL RPM on older Linux distributions that do not support initialization scriptsin/ et ¢/ i ni t . d (directly
or viaasymlink), you should create a symbolic link that points to the location where your initialization scripts actually are installed. For
example, if that locationis/ et ¢/ rc. d/ i ni t. d, use these commands beforeinstalling the RPM to create/ et ¢/ i nit. d asasym-
bolic link that points there:

shell > cd /etc

shell>In -s rc.d/init.d .

However, al current major Linux distributions should support the new directory layout that uses/ et ¢/ i ni t . d, becauseit isrequired
for LSB (Linux Standard Base) compliance.

If the RPM files that you install include My SQL- ser ver , thermysql d server should be up and running after installation. Y ou should
be able to start using MySQL.
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If something goes wrong, you can find more information in the binary installation section. See Section 2.8, “Installing MySQL from
t ar . gz Packages on Other Unix-Like Systems”.

Note

The accounts that are listed in the MySQL grant tablesinitially have no passwords. After starting the server, you should
set up passwords for them using the instructionsin Section 2.10, “ Post-Installation Setup and Testing”.

2.5. Installing MySQL on Mac OS X

You can install MySQL on Mac OS X 10.3.x (“Panther”) or newer using aMac OS X binary package in PKG format instead of the bin-
ary tarball distribution. Please note that older versions of Mac OS X (for example, 10.1.x or 10.2.x) are not supported by this package.

The package is located inside a disk image (. dng) file that you first need to mount by double-clicking itsicon in the Finder. It should
then mount the image and display its contents.

To obtain MySQL, see Section 2.1.3, “How to Get MySQL".
Note

Before proceeding with the installation, be sure to shut down all running MySQL server instances by either using the
MySQL Manager Application (on Mac OS X Server) or vianysqgl adm n shut down on the command line.

To actually install the MySQL PK G file, double-click on the package icon. This launches the Mac OS X Package Installer, which
guides you through the installation of MySQL .

Dueto abug in the Mac OS X package installer, you may see this error message in the destination disk selection dialog:

You cannot install this software on this disk. (null)

If this error occurs, simply click the Go Back button once to return to the previous screen. Then click Cont i nue to advance to the
destination disk selection again, and you should be able to choose the destination disk correctly. We have reported this bug to Apple and
it isinvestigating this problem.

The Mac OS X PKG of MySQL installsitself into/ usr/ | ocal / mysqgl - VERSI ON and also installs a symbolic link, /
usr/ | ocal / nysql , that pointsto the new location. If adirectory named/ usr/ | ocal / nysql exists,itisrenamedto/
usr/ 1l ocal / mysql . bak first. Additionaly, the installer creates the grant tablesin the mysql database by executing
nmysqgl _install _db.

Theinstallation layout issimilar to that of at ar file binary distribution; all MySQL binaries are located in the directory /

usr/ 1 ocal / nysql / bi n. The MySQL socket fileiscreated as/ t np/ nmysql . sock by default. See Section 2.1.5, “Installation
Layouts’.

MySQL installation requires aMac OS X user account named nysql . A user account with this name should exist by default on Mac
OS X 10.2 and up.

If you are running Mac OS X Server, aversion of MySQL should aready be installed. The following table shows the versions of
MySQL that ship with Mac OS X Server versions.

Mac OS X Server Version MySQL Version
10.2-10.2.2 3.2351
10.2.3-10.2.6 3.23.53

10.3 40.14

10.3.2 4.0.16

10.4.0 4.1.10a

This manual section coverstheinstallation of the official MySQL Mac OS X PKG only. Make sure to read Apple's help information
about installing MySQL: Run the “Help View” application, select “Mac OS X Server” help, do asearch for “MySQL,” and read the
item entitled “Installing MySQL.”

If you previously used Marc Liyanage's MySQL packages for Mac OS X from http://www.entropy.ch, you can ssmply follow the update
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instructions for packages using the binary installation layout as given on his pages.

If you are upgrading from Marc's 3.23.x versions or from the Mac OS X Server version of MySQL to the official MySQL PKG, you
also need to convert the existing MySQL privilege tables to the current format, because some new security privileges have been added.
See Section 4.4.8, “nysqgl _upgr ade — Check Tables for MySQL Upgrade”.

If you want MySQL to start automatically during system startup, you also need to install the MySQL Startup Item. It is part of the Mac
OS X installation disk images as a separate installation package. Simply double-click the MySQL Startupltem.pkg icon and follow the
instructionsto install it. The Startup Item need be installed only once. There is no need to install it each time you upgrade the MySQL
package later.

The Startup Item for MySQL isinstalled into/ Li brary/ St art upl t ens/ My SQLCOM (Before MySQL 4.1.2, the location was /
Li brary/ Startupltenms/ MySQL, but that collided with the MySQL Startup Item installed by Mac OS X Server.) Startup Itemin-
stallation adds a variable MYSQLCOVE- YES- to the system configuration file/ et ¢/ host conf i g. If you want to disable the auto-
matic startup of MySQL, simply change this variable to MYSQL COVE=- NO- .

On Mac OS X Server, the default MySQL installation uses the variable MYSQL inthe/ et ¢/ host conf i g file. The MySQL AB Star-
tup Item installer disables this variable by setting it to MYSQL=- NO- . This avoids boot time conflicts with the MYySQLCOMvariable
used by the MySQL AB Startup Item. However, it does not shut down arunning MySQL server. Y ou should do that yourself.

After theinstallation, you can start up MySQL by running the following commandsin aterminal window. Y ou must have administrator
privileges to perform this task.

If you have installed the Startup Item, use this command:

shel | > sudo /Library/ Startupltenms/ M/SQLCOM MySQLCOM st ar t
(Enter your password, if necessary)
(Press Control-D or enter "exit" to exit the shell)

If you don't use the Startup Item, enter the following command sequence:

shel | > cd /usr/|ocal / nysql

shel | > sudo ./bin/nmysql d_safe

(Enter your password, if necessary)

(Press Control-2)

shel | > bg

(Press Control-D or enter "exit" to exit the shell)

Y ou should be able to connect to the MySQL server, for example, by running / usr/ | ocal / nysql / bi n/ nysql .
Note

The accounts that are listed in the MySQL grant tablesinitially have no passwords. After starting the server, you should
set up passwords for them using the instructionsin Section 2.10, “ Post-Installation Setup and Testing”.

Y ou might want to add aliases to your shell's resource file to make it easier to access commonly used programs such asnysql and
nysql adm n from the command line. The syntax for bash is:

al i as nysql =/ usr/ | ocal / nysql / bi n/ mysql
al i as mysql adm n=/usr /| ocal / mysql / bi n/ mysql adm n

Fort csh, use:

alias mysql /usr/local/mnmysql/bin/mysql
al i as nysql admi n /usr/| ocal /nysql/bi n/ nysql adni n

Even better, add / usr/ | ocal / nysql / bi n to your PATH environment variable. Y ou can do this by modifying the appropriate star-
tup file for your shell. For more information, see Section 4.2.1, “Invoking MySQL Programs”.

If you are upgrading an existing installation, note that installing a new MySQL PK G does not remove the directory of an older installa-
tion. Unfortunately, the Mac OS X Installer does not yet offer the functionality required to properly upgrade previously installed pack-

ages.

To use your existing databases with the new installation, you'll need to copy the contents of the old data directory to the new data direct-
ory. Make sure that neither the old server nor the new one is running when you do this. After you have copied over the MySQL data-
base files from the previous installation and have successfully started the new server, you should consider removing the old installation
files to save disk space. Additionally, you should aso remove older versions of the Package Receipt directorieslocated in /
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Li brary/ Recei pt s/ mysql - VERSI ON. pkg.

2.6. Installing MySQL on Solaris

If you install MySQL using a binary tarball distribution on Solaris, you may run into trouble even before you get the MySQL distribu-
tion unpacked, asthe Solarist ar cannot handle long filenames. This means that you may see errors when you try to unpack MySQL.

If this occurs, you must use GNU t ar (gt ar ) to unpack the distribution. Y ou can find a precompiled copy for Solaris at ht-
tp://dev.mysqgl.com/downl oads/os-solaris.html.

You caninstall MySQL on Solaris using a binary package in PKG format instead of the binary tarball distribution. Before installing us-
ing the binary PK G format, you should create the mysql user and group, for example:

groupadd mysq
useradd -g nysql nysq

Some basic PKG-handling commands follow:

« Toadd apackage:

pkgadd -d package_nane. pkg

« Toremove a package:

pkgr m package_nane

e Togetafull list of installed packages:
pkgi nfo

e To get detailed information for a package:

pkgi nfo -1 package_nane

* Tolist thefiles belonging to a package:

pkgchk -v package_nane

¢ To get packaging information for an arbitrary file:

pkgchk -1 -p file_nane

For additional information about installing MySQL on Solaris, see Section 2.13.3, “ Solaris Notes’.

2.7. Installing MySQL on NetWare

Porting MySQL to NetWare was an effort spearheaded by Novell. Novell customers should be pleased to note that NetWare 6.5 ships
with bundled MySQL binaries, complete with an automatic commercial use license for all servers running that version of NetWare.

MySQL for NetWare is compiled using a combination of Metrowerks CodeWarrior for NetWare and special cross-compilation versions
of the GNU autotools.

The latest binary packages for NetWare can be obtained at http://dev.mysgl.com/downloads/. See Section 2.1.3, “How to Get MySQL".

To host MySQL, the NetWare server must meet these requirements:

¢ Thelatest Support Pack of NetWare 6.5 must be installed.

¢ The system must meet Novell's minimum requirements to run the respective version of NetWare.
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e MySQL dataand the program binaries must be installed on an NSS volume; traditional volumes are not supported.

Toinstall MySQL for NetWare, use the following procedure:

1. If you are upgrading from a prior installation, stop the MySQL server. Thisis done from the server console, using the following
command:

SERVER  nysql admin -u root shutdown

Note

If the MySQL r oot user account has a password, you need to invoke nysql admi n with the - p option and supply the
password when prompted.

2. Logontothetarget server from a client machine with access to the location where you are installing MySQL.

3. Extract the binary package Zip file onto the server. Be sureto allow the paths in the Zip file to be used. It is safe to simply extract
thefileto SYS: \ .

If you are upgrading from a prior installation, you may need to copy the data directory (for example, SYS: MYSQL\ DATA), as well
asny. cnf , if you have customized it. Y ou can then delete the old copy of MySQL.

4. You might want to rename the directory to something more consistent and easy to use. The examples in this manual use
SYS: MYSQL to refer to the installation directory.

Note that MySQL installation on NetWare does not detect if aversion of MySQL is already installed outside the NetWare release.
Therefore, if you haveinstalled the latest MySQL version from the Web (for example, MySQL 4.1 or later) in SYS: \ MYSQL, you
must rename the folder before upgrading the NetWare server; otherwise, filesin SYS: \ My SQL are overwritten by the MySQL
version present in NetWare Support Pack.

5. Atthe server console, add a search path for the directory containing the MySQL NLMs. For example:

SERVER: SEARCH ADD SYS: MYSQL\ BI N

6. Initialize the data directory and the grant tables, if necessary, by executing nysql _i nstal | _db at the server console.
7. Start the MySQL server using nysql d_saf e at the server console.

8. Tofinishtheinstallation, you should aso add the following commandsto aut oexec. ncf . For example, if your MySQL install-
ationisin SYS: MYSQL and you want MySQL to start automatically, you could add these lines:

#Starts the MySQL 5.1.x database server
SEARCH ADD SYS: MYSQL\ BI N
MYSQLD_SAFE

If you are running MySQL on NetWare 6.0, we strongly suggest that you usethe - - ski p- ext er nal - | ocki ng option on the
command line:

#Starts the MySQL 5.1.x database server
SEARCH ADD SYS: MYSQL\ BI N
MYSQLD_SAFE - - ski p- ext ernal -1 ocki ng

It isalso necessary to use CHECK TABLE and REPAI R TABLE instead of myi santhk, because myi santhk makes use of ex-
ternal locking. External locking is known to have problems on NetWare 6.0; the problem has been eliminated in NetWare 6.5. Note
that the use of MySQL on Netware 6.0 is not officially supported.

nysql d_saf e on NetWare provides a screen presence. When you unload (shut down) themysql d_saf e NLM, the screen
does not go away by default. Instead, it prompts for user input:

*<NLM has term nated; Press any key to close the screen>*

If you want NetWare to close the screen automatically instead, usethe - - aut ocl ose optionto nysql d_saf e. For example:
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#Starts the MySQL 5. 1. x dat abase server
SEARCH ADD SYS: MYSQL\ BI N
MYSQ.D_SAFE - - aut ocl ose

The behavior of nysql d_saf e on NetWare is described further in Section 4.3.2, “nysql d_saf e — MySQL Server Startup
Script”.

9. Wheninstalling MySQL, either for the first time or upgrading from a previous version, download and install the latest and appro-
priate Perl module and PHP extensions for NetWare:

e Perl: http://forge.novell.com/modul es/xfcontent/downl oads.php/perl/M odules/
¢ PHP: http://forge.novell.com/modul es/xfcontent/downl oads.php/php/M odul es/

If there was an existing installation of MySQL on the NetWare server, be sure to check for existing MySQL startup commandsin au-
t oexec. ncf, and edit or delete them as necessary.

Note

The accounts that are listed in the MySQL grant tablesinitially have no passwords. After starting the server, you should
set up passwords for them using the instructionsin Section 2.10, “ Post-Installation Setup and Testing” .

2.8. Installing MySQL from t ar . gz Packages on Other Unix-Like Sys-
tems

This section coversthe installation of MySQL binary distributions that are provided for various platforms in the form of compressed
tar files(fileswitha. t ar. gz extension). See Section 2.1.2.4, “MySQL Binaries Compiled by MySQL AB”, for adetailed list.

To obtain MySQL, see Section 2.1.3, “How to Get MySQL".

MySQL t ar file binary distributions have names of the form mysql - VERSI ON- OS. t ar . gz, where VERSI ONisanumber (for ex-
ample, 5. 1. 25-r ¢), and OS indicates the type of operating system for which the distribution is intended (for example, pc-
l'i nux-i 686).

In addition to these generic packages, we a so offer binaries in platform-specific package formats for selected platforms. See Sec-
tion 2.2, “ Standard MySQL Installation Using a Binary Distribution”, for more information on how to install these.

Y ou need the following toolsto install aMySQL t ar file binary distribution:

¢« GNU gunzi p to uncompress the distribution.

¢ Areasonablet ar to unpack the distribution. GNU t ar is known to work. Some operating systems come with a preinstalled ver-
sionof t ar that isknown to have problems. For example, thet ar provided with early versions of Mac OS X, SunOS 4.x and Sol-
aris 8 and earlier are known to have problems with long filenames. On Mac OS X, you can use the preinstalled gnut ar program.
On other systems with adeficient t ar , you should install GNU t ar first.

If you run into problems and need to file a bug report, please use the instructions in Section 1.7, “How to Report Bugs or Problems”.

The basic commands that you must execute to install and use aMySQL binary distribution are:

shel | > groupadd mysql

shel | > useradd -g nmysqgl nysql

shel | > cd /usr/l ocal

shel | > gunzip < /path/to/mysql -VERSION-CS.tar.gz | tar xvf -
shell> In -s full-path-to-mysqgl - VERSI ON-GS nysql
shel | > cd nysql

shel | > chown -R nysql

shel |l > chgrp -R nmysql .

shel | > scripts/nysqgl _install _db --user=nysql
shel | > chown -R root .

shell > chown -R nysqgl data

shel | > bin/nmysqgl d_safe --user=nmysqgl &
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Note

This procedure does not set up any passwords for MySQL accounts. After following the procedure, proceed to Sec-
tion 2.10, “Post-Installation Setup and Testing”.

A more detailed version of the preceding description for installing a binary distribution follows:

1. Addaloginuser and group for nysql d torun as:
shel | > groupadd nysql
shel | > useradd -g mysqgl mysql

These commands add the mysql group and thenysql user. The syntax for user add and gr oupadd may differ slightly on dif-
ferent versions of Unix, or they may have different names such asadduser and addgr oup.

Y ou might want to call the user and group something else instead of nysql . If so, substitute the appropriate name in the following
steps.

2. Pick the directory under which you want to unpack the distribution and change location into it. In the following example, we un-
pack the distribution under / usr / | ocal . (Theinstructions, therefore, assume that you have permission to create files and direct-
oriesin/ usr/ | ocal . If that directory is protected, you must perform the installation asr oot .)

shel | > cd /usr/l ocal

3. Obtain adistribution file using the instructions in Section 2.1.3, “How to Get MySQL". For a given release, binary distributions for
all platforms are built from the same MySQL source distribution.

4. Unpack the distribution, which creates the installation directory. Then create a symbolic link to that directory:
shell > gunzip < /path/to/mysql -VERSION-CS.tar.gz | tar xvf -
shel > In -s full-path-to-nysql - VERSI ON-OS nysql

Thet ar command creates a directory named mysql - VERSI ON- OS. Thel n command makes a symbolic link to that directory.
Thislets you refer more easily to the installation directory as/ usr/ | ocal / nysql .

With GNU t ar , no separate invocation of gunzi p is necessary. Y ou can replace the first line with the following alternative com-
mand to uncompress and extract the distribution:

shel | > tar zxvf /path/to/ nysql-VERSI ON-CS. tar. gz

5. Change location into the installation directory:

shel | > cd nysql

You will find several files and subdirectoriesin the mysql directory. The most important for installation purposes are the bi n and
scri pt s subdirectories:

e Thebi n directory contains client programs and the server. Y ou should add the full pathname of this directory to your PATH
environment variable so that your shell finds the MySQL programs properly. See Section 2.14, “Environment Variables’.

e Thescri pts directory containsthenysql _i nst al | _db script used to initialize the mysql database containing the grant
tables that store the server access permissions.

6. Ensurethat the distribution contents are accessible to mysql . If you unpacked the distribution as mysql , no further action is re-
quired. If you unpacked the distribution asr oot , its contents will be owned by r oot . Change its ownership to mysql by execut-
ing the following commands asr oot in the installation directory:

shel | > chown -R nysql
shel | > chgrp -R nysql

The first command changes the owner attribute of the filesto the mysql user. The second changes the group attribute to the
nysql group.
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7. 1If you have not installed MySQL before, you must create the MySQL data directory and initialize the grant tables:
shel | > scripts/nmysql _install _db --user=nysql

If you run the command asr oot , includethe - - user option as shown. If you run the command while logged in as that user, you
can omit the - - user option.

The command should create the data directory and its contents with mysql asthe owner.
After creating or updating the grant tables, you need to restart the server manually.

8. Most of the MySQL installation can be owned by r oot if you like. The exception isthat the data directory must be owned by
nysql . To accomplish this, run the following commands asr oot in the installation directory:

shel | > chown -R root .

shell > chown -R nysqgl data

9. If youwant MySQL to start automatically when you boot your machine, you can copy support-fil es/ nysql . server to
the location where your system has its startup files. More information can be found inthe support-fil es/ mysqgl . server
script itself and in Section 2.10.2.2, “ Starting and Stopping MySQL Automatically”.

10. You can set up new accounts using the bi n/ nmysql _set per mi ssi on script if you install the DBl and DBD: : mysql Perl
modules. See Section 4.6.13, “nmysql _set per m ssi on — Interactively Set Permissionsin Grant Tables’. For Perl modulein-
stallation instructions, see Section 2.15, “Perl Installation Notes'.

11. If youwould liketo use mysql access and have the MySQL distribution in some non-standard location, you must change the

location wherenysql access expectsto find themysql client. Editthebi n/ mysql access script at approximately line 18.
Search for aline that looks like this:

$MYSQL = "/usr/local/bin/nmysql"; # path to nysql executable

Change the path to reflect the location where mysql actually is stored on your system. If you do not do this, aBr oken pi pe er-
ror will occur when you run nysql access.

After everything has been unpacked and installed, you should test your distribution. To start the MySQL server, use the following com-
mand:

shel | > bin/nmysql d_safe --user=nysql &

If you run the command asr oot , you must usethe - - user option as shown. The value of the option is the name of the login account
that you created in the first step to use for running the server. If you run the command while logged in asmysql , you can omit the -
- user option.

If the command failsimmediately and printsimysql d ended, you can find someinformationinthehost _nane. er r filein the data
directory.

More information about mysql d_saf e isgivenin Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.
Note

The accounts that are listed in the MySQL grant tablesinitially have no passwords. After starting the server, you should
set up passwords for them using the instructionsin Section 2.10, “ Post-Installation Setup and Testing”.

2.9. MySQL Installation Using a Source Distribution

Before you proceed with an installation from source, first check whether our binary is available for your platform and whether it works
for you. We put agreat deal of effort into ensuring that our binaries are built with the best possible options.

To obtain a source distribution for MySQL., Section 2.1.3, “How to Get MySQL". If you want to build MySQL from source on Win-
dows, see Section 2.9.6, “Installing MySQL from Source on Windows”.

MySQL source distributions are provided as compressed t ar archives and have names of theform nmysql - VERSI ON. t ar . gz,
where VERSI ONiisanumber like5. 1. 25-rc.
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Y ou need the following tools to build and install MySQL from source:

« GNU gunzi p to uncompress the distribution.

e Areasonablet ar to unpack the distribution. GNU t ar isknown to work. Some operating systems come with a preinstalled ver-
sionof t ar that isknown to have problems. For example, thet ar provided with early versions of Mac OS X, SunOS 4.x and Sol-
aris 8 and earlier are known to have problems with long filenames. On Mac OS X, you can use the preinstalled gnut ar program.
On other systemswith adeficient t ar , you should install GNU t ar first.

¢ A working ANSI C++ compiler. gcc 2.95.2 or later, SGI C++, and SunPro C++ are some of the compilersthat are known to work.
| i bg++ isnot needed when using gcc. gcc 2.7.x has a bug that makes it impossible to compile some perfectly legal C++ files,
suchassql / sql _base. cc. If you have only gcc 2.7.x, you must upgrade your gcc to be able to compile MySQL. gcc 2.8.1is
also known to have problems on some platforms, so it should be avoided if a newer compiler exists for the platform. gcc 2.95.2 or
later is recommended.

e A good neke program. GNU make isaways recommended and is sometimes required. (BSD nmake fails, and vendor-provided
nmak e implementations may fail aswell.) If you have problems, we recommend GNU nake 3.75 or newer.

e |ibtool 1.5.24or later isaso recommended.

If you are using aversion of gcc recent enough to understand the - f no- except i ons option, it is very important that you use this
option. Otherwise, you may compile abinary that crashes randomly. We also recommend that you use- f el i de- constructors
and-fno-rtti aongwith-fno-excepti ons. When indoubt, do the following:

CFLAGS="- B" CXX=gcc CXXFLAGS="-CB -felide-constructors \
-fno-exceptions -fno-rtti" ./configure \
--prefix=/usr/local/mysqgl --enable-assenbler \
--with-nysqgl d-1dfl ags=-al |l -static

On most systems, this gives you afast and stable binary.

If you run into problems and need to file a bug report, please use the instructions in Section 1.7, “How to Report Bugs or Problems”.

2.9.1. Source Installation Overview

The basic commands that you must execute to install a MySQL source distribution are:

shel | > groupadd mysql

shel | > useradd -g nysql nysql

shel | > gunzip < nmysql -VERSION.tar.gz | tar -xvf -
shel | > cd nysql - VERSI ON

shell > ./configure --prefix=/usr/local/mysql
shel | > make

shel | > make install

shel | > cp support-files/my-mediumcnf /etc/my.cnf
shel | > cd /usr/|ocal / nysql

shel | > chown -R mysql

shel | > chgrp -R nysqgl .

shel | > bin/mysqgl _install _db --user=mysql

shel | > chown -R root .

shel | > chown -R nysqgl var

shel | > bin/ nmysql d_safe --user=nysql &

If you start from a source RPM, do the following:

shel | > rpnbuild --rebuild --clean MySQL- VERSI ON. src. rpm

This makes a binary RPM that you can install. For older versions of RPM, you may have to replace the command r pnbui | d withr pm
instead.

Note

This procedure does not set up any passwords for MySQL accounts. After following the procedure, proceed to Sec-
tion 2.10, “Post-Installation Setup and Testing”, for post-installation setup and testing.

A more detailed version of the preceding description for installing MySQL from a source distribution follows:
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Add alogin user and group for mysql d to run as:

shel | > groupadd mysql
shel | > useradd -g nysql nysql

These commands add the mysql group and thenysql user. The syntax for user add and gr oupadd may differ slightly on dif-
ferent versions of Unix, or they may have different names such asadduser and addgr oup.

Y ou might want to call the user and group something else instead of nysql . If so, substitute the appropriate name in the following
steps.

Perform the following steps asthe mysql user, except as noted.
Pick the directory under which you want to unpack the distribution and change location into it.
Obtain adistribution file using the instructions in Section 2.1.3, “How to Get MySQL".

Unpack the distribution into the current directory:

shel | > gunzip < /path/to/nysql-VERSION. tar.gz | tar xvf -

This command creates a directory named mysql - VERSI ON\.

With GNU t ar , no separate invocation of gunzi p isnecessary. Y ou can use the following alternative command to uncompress
and extract the distribution:

shell > tar zxvf /path/to/mysqgl-VERSION-CS.tar. gz

Change location into the top-level directory of the unpacked distribution:

shel | > cd nysql - VERSI ON

Note that currently you must configure and build MySQL from this top-level directory. Y ou cannot build it in a different directory.

Configure the release and compile everything:

shell > ./configure --prefix=/usr/local/nmysql
shel | > make

When you run conf i gur e, you might want to specify other options. Run . / conf i gure --hel p for alist of options. Sec-
tion 2.9.2, “Typical conf i gur e Options”, discusses some of the more useful options.

If conf i gur e failsand you are going to send mail to aMySQL mailing list to ask for assistance, please include any lines from
confi g. | og that you think can help solve the problem. Also include the last couple of lines of output from conf i gur e. Tofile
abug report, please use the instructions in Section 1.7, “How to Report Bugs or Problems’.

If the compilefails, see Section 2.9.4, “ Dealing with Problems Compiling MySQL", for help.

Install the distribution:

shel | > make install

Y ou might need to run thiscommand asr oot .

If you want to set up an option file, use one of those present inthe suppor t - fi | es directory as atemplate. For example:

shel | > cp support-files/my-mediumcnf /etc/my.cnf

Y ou might need to run this command asr oot .

If you want to configure support for | nnoDB tables, you should edit the/ et c/ my. cnf file, removethe # character before the
option linesthat start withi nnodb_. . . , and modify the option values to be what you want. See Section 4.2.2.2, “Using Option
Files’, and Section 13.5.3, “| nnoDB Configuration”.

71



Installing and Upgrading MySQL

9. Change location into the installation directory:

shell > cd /usr/local / mysql

10. If youranthenmake i nstal |l commandasr oot , theinstalled fileswill be owned by r oot . Ensure that the installation is ac-
cessibleto nysql by executing the following commandsasr oot in theinstallation directory:

shel | > chown -R nysql
shel | > chgrp -R nysql

The first command changes the owner attribute of the filesto the mysql user. The second changes the group attribute to the
nysql group.

11. If you have not installed MySQL before, you must create the MySQL data directory and initialize the grant tables:
shel | > bin/nmysqgl _install _db --user=nysql

If you run the command asr oot , include the - - user option as shown. If you run the command whilelogged in asnysql , you
can omit the - - user option.

The command should create the data directory and its contents with mysql asthe owner.

Afterusingnysql _i nstal | _db to create the grant tables for MySQL, you must restart the server manually. The
nysql d_saf e command to do thisis shown in alater step.

12. Most of the MySQL installation can be owned by r oot if you like. The exception isthat the data directory must be owned by
nysql . To accomplish this, run the following commands asr oot in theinstallation directory:

shel | > chown -R root .

shel | > chown -R nysqgl var

13. If youwant MySQL to start automatically when you boot your machine, you can copy support-fil es/ mysql . server to
the location where your system hasiits startup files. More information can be found inthesupport-fi | es/ nysql . server
script itself; see also Section 2.10.2.2, “ Starting and Stopping MySQL Automatically”.

14. You can set up new accounts using the bi n/ mysql _set per m ssi on script if you install the DBl and DBD: : nysql Perl

modules. See Section 4.6.13, “nysql _set per m ssi on — Interactively Set Permissionsin Grant Tables’. For Perl module in-
stallation instructions, see Section 2.15, “Perl Installation Notes’.

After everything has been installed, you should test your distribution. To start the MySQL server, use the following command:

shell > /usr/local / mysql / bi n/ mysql d_safe --user=nysql &

If you run the command asr oot , you should use the - - user option as shown. The value of the option is the name of the login ac-
count that you created in the first step to use for running the server. If you run the command while logged in as that user, you can omit
the- - user option.

If the command failsimmediately and printsimysql d ended, you can find someinformationinthehost _nane. err filein the data
directory.

More information about mysql d_saf e isgivenin Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.
Note

The accounts that are listed in the MySQL grant tablesinitially have no passwords. After starting the server, you should
set up passwords for them using the instructions in Section 2.10, “ Post-Installation Setup and Testing”.

2.9.2. Typical confi gur e Options

Theconfi gur e script gives you agreat deal of control over how you configure aMySQL source distribution. Typically you do this
using options on the conf i gur e command line. You can also affect conf i gur e using certain environment variables. See Sec-
tion 2.14, “Environment Variables’. For afull list of options supported by conf i gur e, run this command:
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shell > ./configure --help

A list of the available conf i gur e optionsis provided in the table below.

Table 2.1. Build (conf i gur e) Reference

Formats Description Default Introduced |Removed
--bindir=DIR User executables EPREFI X/bin
--build=BUILD Configure for building on BUILD guessed
--cache-file=FILE Cachetest resultsin FILE disabled
-C Aliasfor *--cache-file=config.cache'
--config-cache
--datadir=DIR Read-only architecture-independent PREFIX/share
data
--disable-FEATURE Do not include FEATURE
--disable-dependency-tracking Disable dependency tracking
--disable-grant-options Disable GRANT options
--disable-largefile Omit support for large files
--disable-libtool-lock Disable libtool lock
--disable-thread-safe-client Compile the client without threads 517
--enable-FEATURE Enable FEATURE
--enable-assembler Use assembler versions of some string
functions if available
--enable-dependency-tracking Do not reject slow dependency extract-
ors
--enable-fast-install Optimize for fast installation yes
--enable-local-infile Enable LOAD DATA LOCAL INFILE |disabled
--enable-shared Build shared libraries yes
--enable-static Build static libraries yes

--enable-thread-safe-client

Compile the client with threads

--exec-prefix=EPREFIX

Install architecture-dependent filesin
EPREFIX

-h Display this help and exit
--help
--help=short Display options specific to this package

--help=recursive

Display the short help of all thein-
cluded packages

--host=HOST Cross-compile to build programsto run

on HOST
--includedir=DIR C header files PREFIX/include
--infodir=DIR Info documentation PREFIX/info
--libdir=DIR Object code libraries EPREFIX/lib
--libexecdir=DIR Program executables EPREFI X/libexec
--localstatedir=DIR Modifiable single-machine data PREFIX lvar
--mandir=DIR man documentation PREFIX/man
-n Do not create output files
--no-create
--oldincludedir=DIR C header files for non-gcc Jusr/include
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Formats Description Default Introduced |Removed
--prefix=PREFIX Install architecture-independent filesin
PREFIX
--program-prefix=PREFI X Prepend PREFIX to installed program
names
--program-suffix=SUFFIX Append SUFFIX toinstalled program
names
- run sed PROGRAM on installed pro-
-pro- gram names
gram-transform-name=PROGRAM
-q Do not print “checking..." messages
--quiet
--sbindir=DIR System admin executables EPREFIX/shin
--sharedstatedir=DIR Modifiable architecture-independent | PREFIX/com
data
--sredir=DIR Find the sourcesin DIR configure directory or ..
--sysconfdir=DIR Read-only single-machine data PREFIX/etc
--target=TARGET Configure for building compilers for
TARGET
-V Display version information and exit
--version
--with-PACKAGE Use PACKAGE
--with-archive-storage-engine Enable the Archive Storage Engine no
--with-atomic-ops Implement atomic operations using 51.12
pthread rwlocks or atomic CPU in-
structions for multi-processor
--with-berkeley-db Use BerkeleyDB located in DIR no
--with-berkel ey-db-includes Find Berkeley DB headersin DIR
--with-berkeley-db-libs Find Berkeley DB librariesin DIR
--with-big-tables Support tables with morethan 4 G
rows even on 32 bit platforms
--with-blackhole-storage-engine Enable the Blackhole Storage Engine  |no
--with-charset Default character set
--with-client-Idflags Extralinking arguments for clients
--with-collation Default collation
--with-comment Comment about compilation environ-
ment
--with-csv-storage-engine Enable the CSV Storage Engine yes
--with-darwin-mwcc Use Metrowerks CodeWarrior wrap-
pers on OS X/Darwin
--with-debug Add debug code 517
--with-debug=full Add debug code (adds memory check-
er, very slow)
--with-embedded-privilege-control Build partsto check user's privileges
(only affects embedded library)
--with-embedded-server Build the embedded server
--with-error-inject Enable error injection in MySQL Serv- 5111
er
--with-example-storage-engine Enable the Example Storage Engine no

--with-extra-charsets

Use charsetsin addition to default
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Formats Description Default Introduced |Removed
--with-fast-mutexes Compile with fast mutexes enabled 515
--with-federated-storage-engine Enable federated storage engine no 513 519
--with-gnu-ld Assume the C compiler usesGNU Id  [no
--with-innodb Enable innobase storage engine no 513 519
--with-lib-ccflags Extra CC options for libraries
--with-libwrap=DIR Compilein libwrap (tcp_wrappers)
support
--with-low-memory Try to use less memory to compile to
avoid memory limitations
--with-machine-type Set the machine type, like "powerpc"
--with-max-indexes=N Sets the maximum number of indexes |64 5111 519
per table
--with-mysqld-ldflags Extralinking arguments for mysgld
--with-mysqgld-libs Extralibrariesto link with for mysgld
--with-mysqld-user What user the mysgld daemon shall be
run as
--with-mysglmanager Build the mysglmanager binary Build if server isbuilt
--with-named-curses-libs Use specified curseslibraries
--with-named-thread-libs Use specified thread libraries
--with-ndb-ccflags Extra CC options for ndb compile
--with-ndb-docs Include the NDB Cluster ndbapi and
mgmapi documentation
--with-ndb-port Port for NDB Cluster management
server
--with-ndb-port-base Port for NDB Cluster management
server
--with-ndb-sci=DIR Provide MySQL with a custom loca-
tion of sci library
--with-ndb-test Include the NDB Cluster ndbapi test
programs
--with-ndbcluster Include the NDB Cluster table handler |no
--with-openssl=DIR Include the OpenSSL support
--with-openssl-includes Find OpenSSL headersin DIR
--with-openssl-libs Find OpenSSL librariesin DIR
--with-other-libc=DIR Link against libc and other standard
librariesinstalled in the specified non-
standard location
--with-pic Try to use only PIC/non-PIC objects  |Use both
--with-plugin-PLUGIN Forces the named plugin to be linked 5.1.11
into mysgld statically
--with-plugins Pluginsto include in mysgld none 5111
--with-pstack Use the pstack backtrace library
--with-pthread Force use of pthread library
--with-row-based-replication Include row-based replication 515 516
--with-server-suffix Append value to the version string
--with-ss=DIR Include SSL support 5.1.11

--with-system-type

Set the system type, like "sun-solar-
is10"
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Formats Description Default Introduced |Removed
--with-tags Include additional configurations automatic
--with-tcp-port Which port to use for MySQL services |3306
--with-unix-socket-path Where to put the unix-domain socket
--with-yassl Include the yaSSL support
--with-zlib-dir Provide MySQL with a custom loca- 5111 519
tion of compression library
--with-zlib-dir=DIR
--without-PACKAGE Do not use PACKAGE
--without-bench Skip building of the benchmark suite
--without-debug Build a production version without de-
bugging code
--without-docs Skip building of the documentation
--without-extra-tools Skip building utilitesin the tools dir-
ectory
--without-geometry Do not build geometry-related parts
--without-libedit Use system libedit instead of bundled
copy
--without-man Skip building of the man pages
--without-ndb-binlog Disable ndb binlog 5.1.6
--without-ndb-debug Disable special ndb debug features
--without-plugin-PLUGIN Exclude PLUGIN 5111
--without-query-cache Do not build query cache
--without-readline Use system readline instead of bundled
copy
--without-row-based-replication Don't include row-based replication 5.1.7 5.1.14
--without-server Only build the client
--without-uca Skip building of the national Unicode
collations

Some of the conf i gur e options available are described here:

¢ Tocompilejust the MySQL client libraries and client programs and not the server, usethe- - wi t hout - ser ver option:

shell > ./configure --w thout-server

If you have no C++ compiler, some client programs such asnysql cannot be compiled because they require C++.. In this case, you
can remove thecodein conf i gur e that tests for the C++ compiler and thenrun . / conf i gur e withthe- - wi t hout - server
option. The compile step should still try to build all clients, but you can ignore any warnings about filessuch asnysql . cc. (If
make stops, try make - k totell it to continue with the rest of the build even if errors occur.)

e If you want to build the embedded MySQL library (I i bnysqgl d. a), usethe- - wi t h- enbedded- ser ver option.

¢ If you don't want your log files and database directories located under / usr/ | ocal / var , useaconf i gur e command
something like one of these:

shell > ./configure --prefix=/usr/local/nysql
shell > ./configure --prefix=/usr/local \
--local statedir=/usr/local/nysql/data

The first command changes the installation prefix so that everything isinstalled under / usr/ | ocal / mysql rather than the de-
fault of / usr/ | ocal . The second command preserves the default installation prefix, but overrides the default location for database
directories (normally / usr/ | ocal / var ) and changesitto/ usr/ | ocal / mysql / dat a.
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Y ou can also specify the installation directory and data directory locations at server startup time by using the - - basedi r and -
- dat adi r options. These can be given on the command line or in an MySQL option file, although it is more common to use an
option file. See Section 4.2.2.2, “Using Option Files.

If you are using Unix and you want the MySQL socket file location to be somewhere other than the default location (normally in the
directory / t mp or / var/ r un), useaconf i gur e command like this:

shel I > ./configure \

--W t h-uni x- socket - pat h=/usr /| ocal / mysql / t mp/ mysql . sock

The socket filename must be an absolute pathname. Y ou can also change the location of mysql . sock at server startup by using a
MySQL option file. See Section B.1.4.5, “How to Protect or Change the MySQL Unix Socket File”.

If you want to compile statically linked programs (for example, to make a binary distribution, to get better performance, or to work
around problems with some Red Hat Linux distributions), run conf i gur e likethis:

shell > ./configure --with-client-ldflags=-all-static \

--w th-nysqgl d-1dflags=-all-static
If youareusing gcc and don't havel i bg++or | i bst dc++ installed, you cantell conf i gur e tousegcc asyour C++ com-
piler:

shel | > CC=gcc CXX=gcc ./configure

When you use gcc asyour C++ compiler, it does not attempt tolink inl i bg++ or | i bst dc++. Thismay be agood thing to do
even if you have those libraries installed. Some versions of them have caused strange problems for MySQL usersin the past.

The following list indicates some compilers and environment variable settings that are commonly used with each one.

e Qgcc 27.2

CC=gcc CXX=gcc CXXFLAGS="-O8 -felide-constructors"

e gcc 2952
CFLAGS="- 3 -npentiunpro" CXX=gcc CXXFLAGS="-(OB -npentiunpro \
-felide-constructors -fno-exceptions -fno-rtti"

* pgcc 2.90.29 or newer:
CFLAGS="- O3 - npentiunpro -nstack-align-double" CXX=gcc \

CXXFLAGS="- 3 -npentiunpro -nstack-align-double \
-felide-constructors -fno-exceptions -fno-rtti"

In most cases, you can get a reasonably optimized MySQL binary by using the options from the preceding list and adding the fol-
lowing optionsto the conf i gur e line:

--prefix=/usr/local /nysql --enable-assenbler \
--with-nysql d-1dflags=-all-static

Thefull conf i gur e linewould, in other words, be something like the following for all recent gcc versions:

CFLAGS="- 3 - npenti unpro" CXX=gcc CXXFLAGS="-O3 -npentiunpro \
-felide-constructors -fno-exceptions -fno-rtti" ./configure \
--prefix=/usr/local/nmysql --enable-assenbler \

--with-nysql d-1dfl ags=-al |l -static

The binaries we provide on the MySQL Web site at http://dev.mysgl.com/downloads/ are all compiled with full optimization and
should be perfect for most users. See Section 2.1.2.4, “MySQL Binaries Compiled by MySQL AB”. There are some configuration
settings you can tweak to build an even faster binary, but these are only for advanced users. See Section 7.5.6, “How Compiling and
Linking Affects the Speed of MySQL".

If the build fails and produces errors about your compiler or linker not being able to create the shared library | | bnysql cl i -
ent . so. N(where Nisaversion number), you can work around this problem by giving the - - di sabl e- shar ed option to
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confi gure.Inthiscase, confi gur e doesnot buildashared| i brrysql cl i ent. so. Nlibrary.

By default, MySQL usesthel at i n1 (cpl252 West European) character set. To change the default set, use the -
-wi t h-char set option:

shell > ./configure --w th-charset =CHARSET

CHARSET may beoneof bi nary, arnscii 8,ascii,bi g5,cpl250,cpl251,cpl256,cpl257,cp850,cp852,cp866,
cp932,dec8, eucj pns, euckr,gh2312, gbk, geost d8, gr eek, hebr ew, hp8, keybcs2, koi 8r, koi 8u, | ati nl,
latin2,latin5,latin7,macce, macronan,sjis,swe7,tis620,ucs2,ujis,utf 8. SeeSection 9.2, “The Character
Set Used for Dataand Sorting”. (Additional character sets might be available. Check the output from . / conf i gure - - hel p for
the current list.)

The default collation may aso be specified. MySQL usesthel ati n1_swedi sh_ci collation by default. To change this, use the
--wi th-col | ati on option:

shell > ./configure --w th-collati on=COLLATI ON
To change both the character set and the collation, use both the- - wi t h- char set and--wi t h- col | ati on options. The col-

lation must be alega collation for the character set. (Use the SHOW COLLATI ON statement to determine which collations are
available for each character set.)

Warning

If you change character sets after having created any tables, you must run myi sanchk -r -q

--set-col | ation=col | ati on_nane onevery Myl SAMtable. Y our indexes may be sorted incorrectly otherwise.
This can happen if you install MySQL, create some tables, and then reconfigure MySQL to use a different character set
and reinstall it.

Withtheconfi gur e option- - w t h- ext r a- char set s=LI ST, you can define which additional character sets should be
compiled into the server. LI ST is one of the following:

» Alist of character set names separated by spaces
» conpl ex toinclude al character sets that can't be dynamically loaded
e all toincludeall character setsinto the binaries

Clients that want to convert characters between the server and the client should use the SET NANMES statement. See Section 12.5.3,
“SET Syntax”, and Section 9.1.4, “Connection Character Sets and Collations’.

To configure MySQL with debugging code, usethe - - wi t h- debug option:

shel |l > ./configure --wth-debug

This causes a safe memory allocator to be included that can find some errors and that provides output about what is happening. See
MySQL Internas: Porting.

Asof MySQL 5.1.12, using - - Wi t h- debug to configure MySQL with debugging support enables you to use the -
- debug="d, par ser _debug" option when you start the server. This causes the Bison parser that is used to process SQL state-
ments to dump a parser trace to the server's standard error output. Typically, this output is written to the error log.

If your client programs are using threads, you must compile a thread-safe version of the MySQL client library with the -
-enabl e-t hread- saf e- cl i ent configure option. Thiscreatesal i brrysql cl i ent _r library with which you should link
your threaded applications. See Section 26.2.16, “How to Make a Threaded Client”.

It is possible to build MySQL with large table support using the - - wi t h- bi g- t abl es option.

This option causes the variables that store table row countsto be declared asunsi gned | ong | ong rather than unsi gned

| ong. This enables tables to hold up to approximately 1.844E+19 ((2°2)?) rows rather than 22 (~4.295E+09) rows. Previously it
was necessary to pass - DBl G_TABLES to the compiler manually in order to enable this feature.

Run confi gur e withthe- - di sabl e- gr ant - opt i ons option to causethe- - boot st rap, - - ski p-grant - t abl es,
and--init-fileoptionsfornysql d tobedisabled. For Windows, the conf i gur e. j s script recognizesthe DI S-
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ABLE_GRANT_OPTI ONS flag, which has the same effect. The capability is available as of MySQL 5.1.15.
¢ See Section 2.13, “Operating System-Specific Notes’, for options that pertain to particular operating systems.

e See Section 5.5.7.2, “Using SSL Connections’, for options that pertain to configuring MySQL to support secure (encrypted) connec-
tions.

« Severa confi gur e options apply to plugin selection and building. Y ou can build a plugin as static (compiled into the server) or
dynamic (built as adynamic library that must be installed using the | NSTALL PLUGQ N statement before it can be used). Some plu-
gins might not support static or dynamic build.
configure --hel p showsthe following information pertaining to plugins:

* The plugin-related options

» Thenamesof dl available plugins

» For each plugin, adescription of its purpose, which build types it supports (static or dynamic), and which plugin groupsitisa
part of.

Thefollowing conf i gur e options are used to select or disable plugins:

-plugi ns=PLUG N[, PLUG N] . ..
- pl ugi ns=GROUP
ou

- - Wi
- - W
- - W I ugi n- PLUG N

--w t hout - pl ugi n- PLUG N

PLUG Nisan individual plugin name such ascsv or ar chi ve.
As shorthand, GROUP is a configuration group name such asnone (select no plugins) or al | (select al plugins).

--wi t h- pl ugi ns cantakealist of one or more plugin names separated by commas, or a plugin group name. The named plugins
are configured to be built as static plugins.

--wi t h-pl ugi n- PLUG N configures the given plugin to be built as a static plugin.

--wi t hout - pl ugi n- PLUG N disables the given plugin from being built.

If aplugin is named both witha- - wi t h and - - wi t hout option, the result is undefined.

For any plugin that is not explicitly selected or disabled, it is selected to be built dynamically if it supports dynamic build, and not

built if it does not support dynamic build. (Thus, in the case that no plugin options are given, al plugins that support dynamic build
are selected to be built as dynamic plugins. Plugins that do not support dynamic build are not built.)

2.9.3. Installing from the Development Source Tree

Caution

Y ou should read this section only if you are interested in helping us test our new code. If you just want to get MySQL up
and running on your system, you should use a standard release distribution (either abinary or source distribution).

To obtain our most recent development source tree, first download and install the BitK eeper free client if you do not haveit. The client
can be obtained from http://www.bitmover.com/bk-client2.0.shar. Note that you will need gcc and nake to build the BitK eeper free
client, and pat ch andt ar to usethe BitKeeper free client. Note that old 1.1 versions of the BitKeeper free client will not work!

Toinstall the BitKeeper client on Unix, use these commands:

shel | > / bi n/sh bk-client2.0.shar
shel |l > cd bk-client2.0
shel | > nmake

If yougetacc: conmand not found error, invoke this command before running meke:

shel | > make CC=gcc
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The step above will create the utility bkf , which isthe BitKeeper free client. Y ou may use the BitKeeper free client in the same way as
the main client. For more information on bkf , use:

shel | > bkf --help

Toinstall the BitKeeper client on Windows, use these instructions:

1. Download and install Cygwin from http://cygwin.com.

2. Meakesurepat ch,tar, gcc and make have been installed under Cygwin. Y ou can test this by issuing whi ch gcc for each
command. If arequired tool is not installed, run Cygwin's package manager, select the required tools and install them.

3. For theinstallation of the BitKeeper free client, use the same installations as given for Unix-like systems above.

The BitKeeper free client is shipped with its source code. The only documentation available for the free client is the source code itself.
After you have installed the BitKeeper client, you can access the MySQL devel opment source tree:

1. Changelocation to the directory you want to work from, and then use the following command to make alocal copy of the MySQL
5.1 branch:

shel | > bkf cl one bk://mysql.bkbits.net/mysqgl-5.1 mysqgl-5.1

In the preceding example, the sourcetreeis set upinthenysql - 5. 1/ subdirectory of your current directory.
Theinitial download of the source tree may take awhile, depending on the speed of your connection. Please be patient.

2. Youneed GNU neke, aut oconf 2.58 (or newer), aut onake 1.8.1, | i bt ool 1.5, and ¥ to run the next set of commands.
Even though many operating systems come with their own implementation of meke, chances are high that the compilation fails
with strange error messages. Therefore, it is highly recommended that you use GNU nake (sometimes named gnake) instead.

Fortunately, alarge number of operating systems ship with the GNU toolchain preinstalled or supply installable packages of these.
In any case, they can also be downloaded from the following locations:

e http://www.gnu.org/software/autoconf/

e http://www.gnu.org/software/automake/

e http://www.gnu.org/software/libtool/

e http://www.gnu.org/software/m4/

e http://www.gnu.org/software/make/

To configure MySQL 5.1, you also need GNU bi son. You should use the latest version of bison where possible. Version 1.75

and version 2.1 are known to work. There have been reported problems with bi son 1.875. If you experience problems, upgrade to
alater, rather than earlier, version. Versions of bi son older than 1.75 may report this error:

sql _yacc. yy: #####: fatal error: maxi mumtable size (32767) exceeded

Note: The maximum table sizeis not actually exceeded; the error is caused by bugsin older versions of bi son.

The following example shows the typical commands required to configure a source tree. The first cd command changes location
into the top-level directory of the tree; replace mysql - 5. 1 with the appropriate directory name. The second line (for st or age/
i nnobase) is needed only before MySQL 5.1.12.

shell > cd nysqgl -5.1

shel | > (cd storage/innobase; autoreconf --force --install)
shel | > autoreconf --force --instal

shell > ./configure # Add your favorite options here
shel | > make

Or you can use BUI LDY aut or un. sh asashortcut for the following sequence of commands:
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shel | > acl ocal ; aut oheader

shell > libtoolize --automake --force

shel | > aut omake --force --add-m ssing; autoconf

shel | > (cd storage/innobase; aclocal; autoheader; autoconf; automake)

The command line that changes directory into the st or age/ i nnobase directory isused to configure the | nnoDB storage en-
gine. You can omit thislines if you do not require | nnoDB support.

Note

Beginning with MySQL 5.1, code specific to storage engines has been moved under ast or age directory. For example,
I nnoDB codeisnow found inst or age/ i nnobase and NDBCl ust er codeisinst or age/ ndb.

If you get some strange errors during this stage, verify that you really havel i bt ool installed.

A collection of our standard configuration scriptsis located in the BUI LD/ subdirectory. Y ou may find it more convenient to use
the BUI LDY conpi | e- pent i um debug script than the preceding set of shell commands. To compile on a different architec-
ture, modify the script by removing flags that are Pentium-specific.

3. Whenthebuildisdone, runnake i nst al | . Be careful with this on a production machine; the command may overwrite your
liverelease installation. If you have ancther installation of MySQL, we recommend that you run . / conf i gur e with different
valuesforthe- - prefi x,--w th-tcp-port,and--uni x- socket - pat h options than those used for your production
server.

4. Play hard with your new installation and try to make the new features crash. Start by running make t est . See Section 29.1.2,
“MySQL Test Suite”.

5. If you have gotten to the make stage, but the distribution does not compile, please enter the problem into our bugs database using
the instructions given in Section 1.7, “How to Report Bugs or Problems”. If you have installed the latest versions of the required
GNU tools, and they crash trying to process our configuration files, please report that also. However, if you executeacl ocal and
getacommand not found error or asimilar problem, do not report it. Instead, make sure that all the necessary tools arein-
stalled and that your PATH variable is set correctly so that your shell can find them.

6. Afterinitially copying the repository with bkf to obtain the source tree, you should use pul | option to periodically update your
local copy. To do this any time after you have set up the repository, use this command:

shel | > bkf pul

7. You can examine the changeset comments for the tree by using the changes option to bkf :

shel | > bkf changes

To get alist of the changes that would be applied with the next bkf pul | :

shel | > bkf changes -R

To obtain a patch file for a specific changeset (CSETI D), use:

shel | > bkf changes -vvr CSETI D

If you see diffs or code that you have a question about, do not hesitate to send email to the MySQL i nt er nal s mailing list. See
Section 1.6.1, “MySQL Mailing Lists’. Also, if you think you have a better idea on how to do something, send an email message
to the list with a patch.

Y ou can also browse changesets, comments, and source code online. To browse thisinformation for MySQL 5.1, go to ht-
tp://mysql.bkbits.net:8080/mysql-5.1.

2.9.4. Dealing with Problems Compiling MySQL

All MySQL programs compile cleanly for us with no warnings on Solaris or Linux using gcc. On other systems, warnings may occur
dueto differencesin system include files. See Section 2.9.5, “MIT-pthreads Notes’, for warnings that may occur when using MIT-
pthreads. For other problems, check the following list.
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The solution to many problems involves reconfiguring. If you do need to reconfigure, take note of the following:

If confi gur e isrun &fter it has previously been run, it may use information that was gathered during its previous invocation. This
information isstoredinconf i g. cache. When conf i gur e startsup, it looks for that file and reads its contents if it exists, on
the assumption that the information is still correct. That assumption isinvalid when you reconfigure.

Each timeyou run conf i gur e, you must run neke again to recompile. However, you may want to remove old object files from
previous builds first because they were compiled using different configuration options.

To prevent old configuration information or object files from being used, run these commands before re-running conf i gur e:

shell > rm confi g. cache
shel | > nake cl ean

Alternatively, you can run meke di st cl ean.

The following list describes some of the problems when compiling MySQL that have been found to occur most often:

If you get errors such as the ones shown here when compiling sql _yacc. cc, you probably have run out of memory or swap
space:

Internal conpiler error: programcclplus got fatal signal 11
Qut of virtual nmenory
Virtual nenory exhausted

The problemisthat gcc requires a huge amount of memory to compilesql _yacc. cc withinline functions. Try running con-
figurewiththe--wi th-|ow nmenory option:

shel Il > ./configure --with-1ow menory

Thisoption causes - f no- i nl i ne to be added to the compilelineif you are using gcc and - Q0 if you are using something el se.
You should try the- - wi t h- | ow menor y option even if you have so much memory and swap space that you think you can't pos-
sibly have run out. This problem has been observed to occur even on systems with generous hardware configurations, and the -

-wi t h-1 ow menory option usually fixesit.

By default, conf i gur e picks c++ asthe compiler name and GNU c++ linkswith - | g++. If you are using gcc, that behavior can
cause problems during configuration such asthis:

configure: error: installation or configuration problem
C++ conpi | er cannot create executabl es

Y ou might also observe problems during compilation related to g++, | i bg++, or | i bst dc++.

One cause of these problems isthat you may not have g++, or you may have g++ but not | i bg++, or | i bst dc++. Takealook at
theconfi g. | og file. It should contain the exact reason why your C++ compiler didn't work. To work around these problems, you
can use gcc asyour C++ compiler. Try setting the environment variable CXXto " gcc - G3" . For example:

shel | > CXX="gcc -@8" ./configure

Thisworks because gcc compiles C++ source files aswell as g++ does, but doesnot link in| i bg++ or | i bst dc++ by default.

Another way to fix these problemsistoinstall g++, | i bg++, and| i bst dc++. However, we recommend that you not use
|'i bg++orli bstdc++ with MySQL because this only increases the binary size of mysql d without providing any benefits.
Some versions of these libraries have also caused strange problems for MySQL usersin the past.

If your compile fails with errors such as any of the following, you must upgrade your version of nake to GNU nake:

making all in mt-pthreads
make: Fatal error 1n reader: Makefile, line 18
Badly forned nmacro assignnent

Or:
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make: file “Makefile' line 18: Mist be a separator (:

Or:

pthread. h: No such file or directory

Solaris and FreeBSD are known to have troublesome mak e programs.
GNU make 3.75 is known to work.

If you want to define flags to be used by your C or C++ compilers, do so by adding the flags to the CFLAGS and CXXFLAGS envir-
onment variables. Y ou can also specify the compiler names this way using CC and CXX. For example:

shel | > CC=gcc

shel | > CFLAGS=- 38

shel | > CXX=gcc

shel | > CXXFLAGS=- O3

shel | > export CC CFLAGS CXX CXXFLAGS

See Section 2.1.2.4, “MySQL Binaries Compiled by MySQL AB”, for alist of flag definitions that have been found to be useful on
various systems.

If you get errors such as those shown here when compiling nysql d, conf i gur e did not correctly detect the type of the last argu-
ment toaccept (), get socknane(), or get peer name() :

cxx: Error: nysqgld.cc, line 645: In this statement, the referenced
type of the pointer value ''length'' is ''unsigned long' "',
which is not conpatible with ""int'".

new_sock = accept(sock, (struct sockaddr *)&cAddr, & ength);

Tofix this, edit theconf i g. h file (which is generated by conf i gur e). Look for these lines:
/* Define as the base type of the last arg to accept */
XXX

#defi ne SOCKET_SI ZE_TYPE

Change XXX tosi ze_t ori nt, depending on your operating system. (Y ou must do this each time you run conf i gur e because
confi gur e regeneratesconfi g. h.)

Thesql _yacc. cc fileisgenerated fromsql _yacc. yy. Normally, the build process does not need to create sql _yacc. cc
because MySQL comes with a pre-generated copy. However, if you do need to re-create it, you might encounter this error:

"sql _yacc.yy", line xxx fatal: default action causes potential...

Thisisasign that your version of yacc isdeficient. You probably need to install bi son (the GNU version of yacc) and use that
instead.

On Debian Linux 3.0, you need to install gawk instead of the default nawk.

If you need to debug nysql d or aMySQL client, run conf i gur e with the- - wi t h- debug option, and then recompile and link
your clients with the new client library. See MySQL Internals: Porting.

If you get a compilation error on Linux (for example, SUSE Linux 8.1 or Red Hat Linux 7.3) similar to the following one, you prob-
ably do not have g++ installed:

i bysql . c:1329: warning: passing arg 5 of "gethostbynane_r' from
inconpatible pointer type

i brysql . c:1329: too few argunments to function " gethostbynanme_r'
l'i bysql . c: 1329: warni ng: assi gnnent nekes pointer frominteger

wi thout a cast

make[2]: *** [libnysql.lo] Error 1

By default, the conf i gur e script attempts to determine the correct number of arguments by using g++ (the GNU C++ compiler).
Thistest yieldsincorrect resultsif g++ is not installed. There are two ways to work around this problem:

» Make surethat the GNU C++ g++ isinstalled. On some Linux distributions, the required packageis called gpp; on others, it is
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named gcc- c++.

* Usegcc asyour C++ compiler by setting the CXX environment variableto gcc:

export CXX="gcc"

You must run conf i gur e again after making either of those changes.

2.9.5. MIT-pthreads Notes

This section describes some of the issuesinvolved in using MIT-pthreads.

On Linux, you should not use MIT-pthreads. Use the installed LinuxThreads implementation instead. See Section 2.13.1, “Linux
Notes’.

If your system does not provide native thread support, you should build MySQL using the MIT-pthreads package. This includes older
FreeBSD systems, SUnOS 4.x, Solaris 2.4 and earlier, and some others. See Section 2.1.1, “Operating Systems Supported by MySQL
Community Server”.

MIT-pthreads is not part of the MySQL 5.1 source distribution. If you require this package, you need to download it separately from ht-
tp://dev.mysgl.com/Downloads/Contrib/pthreads-1_60_beta6-mysql.tar.gz

After downloading, extract this source archive into the top level of the MySQL source directory. It creates a new subdirectory named
mt - pt hreads.

¢ Onmost systems, you can force MIT-pthreads to be used by running conf i gur e withthe--wi t h-m t -t hr eads option:

shell> ./configure --with-mt-threads

Building in anon-source directory is not supported when using MIT-pthreads because we want to minimize our changes to this
code.

¢ The checks that determine whether to use MIT-pthreads occur only during the part of the configuration process that deals with the
server code. If you have configured the distribution using - - wi t hout - ser ver to build only the client code, clients do not know
whether MIT-pthreadsis being used and use Unix socket file connections by default. Because Unix socket files do not work under
MIT-pthreads on some platforms, this meansyou need to use - h or - - host with avalue other than| ocal host when you run
client programs.

¢ When MySQL is compiled using MIT-pthreads, system locking is disabled by default for performance reasons. Y ou can tell the
server to use system locking with the - - ext er nal - | ocki ng option. Thisis needed only if you want to be able to run two
MySQL servers against the same data files, but that is not recommended, anyway.

« Sometimes the pthread bi nd() command failsto bind to a socket without any error message (at least on Solaris). The result isthat
all connectionsto the server fail. For example:

shel | > nmysql admi n version
nysql admi n: connect to server at '' failed;
error: 'Can't connect to nmysql server on |ocal host (146)'

The solution to this problemisto kill the mysql d server and restart it. This has happened to us only when we have forcibly stopped
the server and restarted it immediately.

e With MIT-pthreads, thesl eep() system call isn't interruptible with SI G NT (break). Thisis noticeable only when you run
nysql adnm n --sl eep. Youmust wait for thes| eep() cal to terminate before the interrupt is served and the process stops.

¢ When linking, you might receive warning messages like these (at least on Solaris); they can be ignored:

I'd: warning: symbol "_iob' has differing sizes:

(file /'nmy/local/pthreads/lib/libpthread.a(findfp.o) val ue=0x4;
file fusr/lib/libc.so val ue=0x140);

I'ny/l ocal / pthreads/lib/libpthread.a(findfp.o) definition taken
Id: warning: synmbol *__iob'" has differing sizes:

(file /'ny/local/pthreads/lib/libpthread.a(findfp.o) val ue=0x4;
file /usr/lib/libc.so val ue=0x140);
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I'nyllocal / pthreads/Iib/libpthread.a(findfp.o) definition taken

e Some other warnings also can be ignored:

inmplicit declaration of function “int strtoll(...)'
inplicit declaration of function “int strtoul (...)"

¢ Wehave not been able to make r eadl i ne work with MIT-pthreads. (Thisis not necessary, but may be of interest to some.)

2.9.6. Installing MySQL from Source on Windows

These instructions describe how to build binaries from source for MySQL 5.1 on Windows. Instructions are provided for building binar-
iesfrom a standard source distribution or from the BitK eeper tree that contains the latest devel opment source.

Note
The instructions here are strictly for users who want to test MySQL on Microsoft Windows from the latest source distribu-
tion or from the BitK eeper tree. For production use, MySQL AB does not advise using aMySQL server built by yourself
from source. Normally, it is best to use precompiled binary distributions of MySQL that are built specifically for optimal
performance on Windows by MySQL AB. Instructions for installing binary distributions are available in Section 2.3,
“Installing MySQL on Windows”.

To build MySQL on Windows from source, you must satisfy the following system, compiler, and resource requirements:

«  Windows 2000, Windows XP, or newer version. Windows Vistais not supported until Microsoft certifies Visua Studio 2005 on

Vista
e CMake, which can be downloaded from http://www.cmake.org. After installing, modify your path to include the cnake binary.
* Microsoft Visual C++ 2005 Express Edition, Visua Studio .Net 2003 (7.1), or Visua Studio 2005 (8.0) compiler system.

e If you areusing Visual C++ 2005 Express Edition, you must also install an appropriate Platform SDK. More information and links
to downloads for various Windows platforms is available from http://msdn.microsoft.com/platformsdk/.

« If you are compiling from a BitK eeper tree or making changes to the parser, you need bi son for Windows, which can be down-
loaded from http://gnuwin32.sourceforge.net/packages/bison.htm. Download the package labeled “ Complete package, excluding
sources’. After installing the package, modify your path to include the bi son binary and ensure that this binary is accessible from
Visual Studio.

«  Cygwin might be necessary if you want to run the test script or package the compiled binaries and support filesinto a Zip archive.
(Cygwin is needed only to test or package the distribution, not to build it.) Cygwin is available from http://cygwin.com.

e 3GB to 5GB of disk space.
The exact system requirements can be found here: http://msdn.microsoft.com/vstudio/Previous/2003/sysreqs/default.aspx and ht-
tp://msdn.microsoft.com/vstudio/products/sysreqs/default.aspx

You also need aMySQL source distribution for Windows, which can be obtained two ways:

e Obtain a source distribution packaged by MySQL AB. These are available from http://dev.mysgl.com/downloads/.
« Package a source distribution yourself from the latest BitK eeper developer source tree. For instructions on pulling the latest source
files, see Section 2.9.3, “Installing from the Development Source Tree”.

If you find something not working as expected, or you have suggestions about ways to improve the current build process on Windows,
please send a message to thewi n32 mailing list. See Section 1.6.1, “MySQL Mailing Lists’.

2.9.6.1. Building MySQL from Source Using CMake and Visual Studio
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Y ou can build MySQL on Windows by using a combination of crmake and Microsoft Visual Studio .NET 2003 (7.1), Micrsofot Visual
Studio 2005 (8.0) or Microsoft Visual C++ 2005 Express Edition. Y ou must have the appropriate Microsoft Platform SDK installed.

Note

To compile from the source code on Windows you must use the standard source distribution (for example,

mysql -5. 0. 45. tar. gz). You build from the same distribution as used to build MySQL on Unix, Linux and other
platforms. Do not use the Windows Source distributions as they do not contain the necessary configuration script and other
files.

Follow this procedure to build MySQL:

1. If you areinstalling from a packaged source distribution, create awork directory (for example, C: \ wor kdi r ), and unpack the
source distribution there using W nZi p or another Windows tool that canread . zi p files. Thisdirectory isthe work directory in
the following instructions.

2. If you areinstalling from a BitK eeper tree, the root directory of that treeisthe work directory in the following instructions.

3. Using acommand shell, navigate to the work directory and run the following command:

C:\wor kdi r>wi n\ confi gure options

These options are available:

e W TH_I NNOBASE_STORAGE_ENG NE: Enable the | nnoDB storage engine.

e W TH_PARTI TI ON_STORACE_ENG NE: Enable user-defined partitioning.

e W TH_ARCHI VE_STORAGE_ENG NE: Enable the ARCHI VE storage engine.

¢ W TH BLACKHOLE STORAGE ENG NE: Enable the BLACKHOLE storage engine.
e W TH_EXAVPLE_STORAGE_ENG NE: Enable the EXAMPLE storage engine.

e W TH_FEDERATED_STORAGE_ENG NE: Enable the FEDERATED storage engine.
e NT__:Enable support for named pipes.

¢ MYSQL_SERVER SUFFI X=suf f i x: Server suffix, default none.

e COVPI LATI ON_COMVENT=conment : Server comment, default " Source distribution".
e MYSQL_TCP_PORT=port : Server port, default 3306.

e DI SABLE_CRANT_OPTI ONS: Disablesthe - - boot st rap, - - ski p-grant -tabl es,and--init-fil e optionsfor
nysql d. Thisoption isavailable as of MySQL 5.1.15.

For example (type the command on one line):

C: \wor kdi r>wi n\ confi gure W TH_| NNOBASE_STORAGE_ENG NE
W TH_PARTI TI ON_STORAGE_ENGI NE MYSQL_SERVER_SUFFI X=- pr o

4. From thework directory, execute thewi n\ bui | d- vs8. bat orwi n\ bui | d-vs71. bat file, depending on the version of
Visua Studio you have installed. The script invokes CMake, which generatesthenysql . sl n solution file.

You canalso usew n\ bui | d-vs8_x64. bat to build the 64-bit version of MySQL. However, you cannot build the 64-bit ver-
sion with Visual Studio Express Edition. Y ou must use Visua Studio 2005 (8.0) or higher.

5. From thework directory, open the generated nysql . sl n filewith Visua Studio and select the proper configuration using the
CONFIGURATION menu. The menu provides Debug, Release, RelwithDeblnfo, MinRelInfo options. Then select SoLUTION > Build
to build the solution.

Remember the configuration that you use in this step. It isimportant later when you run the test script because that script needsto
know which configuration you used.
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6. Test the server. The server built using the preceding instructions expects that the MySQL base directory and data directory are
C:\nysqgl andC:\ nysql \ dat a by default. If you want to test your server using the source tree root directory and its data dir-
ectory as the base directory and data directory, you need to tell the server their pathnames. Y ou can either do this on the command
linewiththe- - basedi r and - - dat adi r options, or by placing appropriate optionsin an option file. (See Section 4.2.2.2,
“Using Option Files’.) If you have an existing data directory elsewhere that you want to use, you can specify its pathname instead.

When the server is running in standalone fashion or as a service based on your configuration, try to connect to it from the nysql
interactive command-line utility.

Y ou can also run the standard test script, mysql -t est - run. pl . Thisscript iswritten in Perl, so you'll need either Cygwin or
ActiveState Perl to run it. Y ou may also need to install the modules required by the script. To run the test script, change location
intothenysql - t est directory under the work directory, set the MTR_VS_CONFI Genvironment variable to the configuration
you selected earlier (or usethe - - vs- conf i g option), and invokenmysql -t est - run. pl . For example (using Cygwin and the
bash shell):

shel | > cd nysql -test

shel | > export MIS_VS CONFl G=debug

shell > ./nysqltest-run.pl --force --timer

shell > ./nmysqgltest-run.pl --force --timer --ps-protocol

When you are satisfied that the programs you have built are working correctly, stop the server. Now you can install the distribution. One
way to do thisisto usethemake_wi n_bi n_di st scriptinthescri pt s directory of the MySQL source distribution (see Sec-
tion4.4.2, “make_wi n_bi n_di st — Package MySQL Distribution as ZIP Archive"). Thisisashell script, so you must have Cyg-
wininstalled if you want to useiit. It creates a Zip archive of the built executables and support files that you can unpack in the location
at which you want to install MySQL.

It isalso possibleto install MySQL by copying directories and files directly:

1. Createthedirectories where you want to install MySQL. For example, toinstall into C: \ nysql , use these commands:

C\> nkdir C\nysql

C\> nkdir C\nysqgl\bin
C\> nkdir C\nysqgl\data
C\> nkdir C\nysqgl\share
C\> nkdir C\nysqgl\scripts

If you want to compile other clients and link them to MySQL, you should also create several additional directories:

C\> nkdir C\nysqgl\include
C\> nkdir C\nysql\lib

C\> nkdir C\nysqgl\lib\debug
C\> nkdir C\nmysqgl\lib\opt

If you want to benchmark MySQL, create this directory:

C\> nkdir C\nysqgl\sql-bench

Benchmarking requires Perl support. See Section 2.15, “Perl Installation Notes”.

2. Fromthework directory, copy into the C: \ mysql directory the following directories:

C\> cd \workdir

C:\workdir> copy client_release\*.exe C\nysqgl\bin

C.\workdir> copy client_debug\nmysqgl d. exe C \nmysql\bin\nmysql d- debug. exe
C:\workdi r> xcopy scripts\*.* C\nysqgl\scripts /E

C:\workdi r> xcopy share\*.* C\nysqgl\share /E

If you want to compile other clients and link them to MySQL, you should also copy severa libraries and header files:

C:\wor kdi r> copy
C: \wor kdi r> copy
C: \wor kdi r> copy

I'i b_debug\nysqglclient.lib C\nysqgl\lib\debug

li

li
C:\workdir> copy |i

li

li

i

li

debug\ |1 bmysqgl . * C:\nysql \li b\ debug
debug\ zlib.* C\nysqgl\lib\debug

rel ease\nysqglclient.lib C\nysql\lib\opt
rel ease\l i1 bnysqgl.* C\nysql\lib\opt

rel ease\zlib.* C\nysqgl\lib\opt

ude\ *. h C:\nysql\include

nysql \ i bnysql . def C \nysql\include

C: \wor kdi r> copy
C:\wor kdi r> copy
C:\wor kdi r> copy
C:\wor kdi r> copy
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If you want to benchmark MySQL, you should also do this:

C:\wor kdi r> xcopy sql -bench\*.* C:\nysql\bench /E

After installation, set up and start the server in the same way as for binary Windows distributions. See Section 2.3, “Installing MySQL
on Windows”.

2.9.7. Compiling MySQL Clients on Windows

In your source files, you should include my _gl obal . h beforenysql . h:

#i ncl ude <ny_gl obal . h>
#i ncl ude <nysql . h>

ny_gl obal . h includes any other files needed for Windows compatibility (such aswi ndows. h) if you compile your program on
Windows.

Y ou can either link your code with the dynamic | i bnysql . | i b library, which isjust awrapper toloadinl i bnysql . dl | onde-
mand, or link with the static mysql cl i ent . | i b library.

The MySQL client libraries are compiled as threaded libraries, so you should also compile your code to be multi-threaded.

2.10. Post-Installation Setup and Testing

After installing MySQL, there are some issues that you should address. For example, on Unix, you should initialize the data directory
and create the MySQL grant tables. On all platforms, an important security concern is that the initial accounts in the grant tables have
no passwords. Y ou should assign passwords to prevent unauthorized access to the MySQL server. Optionally, you can create time zone
tables to enable recognition of hamed time zones.

The following sections include post-installation procedures that are specific to Windows systems and to Unix systems. Another section,
Section 2.10.2.3, “ Starting and Troubleshooting the MySQL Server”, appliesto all platforms; it describes what to do if you have trouble
getting the server to start. Section 2.10.3, “ Securing the Initial MySQL Accounts’, also applies to all platforms. Y ou should follow its
instructions to make sure that you have properly protected your MySQL accounts by assigning passwords to them.

When you are ready to create additional user accounts, you can find information on the MySQL access control system and account man-
agement in Section 5.4, “The MySQL Access Privilege System”, and Section 5.5, “MySQL User Account Management”.

2.10.1. Windows Post-Installation Procedures

On Windows, the data directory and the grant tables do not have to be created. MySQL Windows distributions include the grant tables
with aset of preinitialized accountsinthe nysql database under the data directory. It is unnecessary torunthenysql _instal |l _db
script that is used on Unix. Regarding passwords, if you installed MySQL using the Windows Installation Wizard, you may have
already assigned passwords to the accounts. (See Section 2.3.3, “Using the MySQL Installation Wizard”.) Otherwise, use the password-
assignment procedure given in Section 2.10.3, “ Securing the Initial MySQL Accounts”.

Before setting up passwords, you might want to try running some client programs to make sure that you can connect to the server and
that it is operating properly. Make sure that the server is running (see Section 2.3.9, “ Starting the Server for the First Time”), and then
issue the following commands to verify that you can retrieve information from the server. The output should be similar to what is shown
here:

C\> C\nysql\bin\mysqgl show
fe—cccoceccooooooo=o= +
| Dat abases |

C:\> C\nysql \bi n\mysqgl show nmysq
Dat abase: nysq

| colums_priv
| db |
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event

func
general _| og
hel p_cat egory
hel p_keywor d
hel p_rel ation
hel p_topic
host

plugin

proc

procs_priv

servers

sl ow_| og

tables_priv

time_zone

tine_zone_| eap_second
ti me_zone_nane
tinme_zone_transition
tinme_zone_transition_type
user

C\> C\nysqgl\bin\nmysgl -e "SELECT Host, Db, User FROM db" mysq
+ +

E E O S S

| host | db | user |
B S S S B S +
| % | test%| |
Fomm - - Fomm - Fomm - - +

Y ou may need to specify adifferent directory from the one shown; if you used the Windows Installation Wizard, then the default direct-
ory isC:\ Program Fi | es\ MySQL\ MySQL Server 5. 1,andthenysql andnysql showclient programsarein

C:\ Program Fi | es\ MySQL\ MySQL Server 5. 1\ bi n. See Section 2.3.3, “Using the MySQL Installation Wizard”, for more
information.

If you have already secured theinitial MySQL accounts, you may need to use the - u and - p optionsto supply a username and pass-
word to the nysql showand nysql client programs; otherwise the programs may fail with an error, or you may not be able to view
all databases. For example, if you have assigned the password “ secretpass’ to the MySQL r oot account, then you can invoke
nysql showand nysql asshown here:

C\> C\nysqgl\bin\mysqgl show -uroot -psecretpass

foccccocccoccooccoaos +
| Dat abases |
fooccococcooccooccoaos +
| information_schena

| nysgql

| test |
B e e e +

C:\> C\nysqgl\bin\mysqgl show -uroot -psecretpass mysq
Dat abase: nysq

| Tabl es
fmcccoscsoscs-c--ccoccoooo-o= +
colums_priv
db
event
func

general _| og

hel p_cat egory
hel p_keywor d
hel p_rel ation

hel p_topic
host

plugin

proc

procs_priv

servers

sl ow_| og

tables_priv

time_zone

time_zone_| eap_second
ti me_zone_nane
time_zone_transition
tine_zone_transition_type
user

C\> C\nysqgl\bin\nmysqgl -uroot -psecretpass -e "SELECT Host, Db, User FROM db" mnysq
+ +

£ R T S

| host | db | user |
Fomm - - - Fomm - Fomm - - - +
| % | test%]| |
L L . L +
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For more information about these programs, see Section 4.5.6, “nysql show— Display Database, Table, and Column Information”,
and Section 4.5.1, “nysql — The MySQL Command-Line Tool”.

If you are running a version of Windows that supports services and you want the MySQL server to run automatically when Windows
starts, see Section 2.3.11, “ Starting MySQL as a Windows Service”.

Unix Post-Installation Procedures

After installing MySQL on Unix, you need to initialize the grant tables, start the server, and make sure that the server works satisfactor-
ily. You may also wish to arrange for the server to be started and stopped automatically when your system starts and stops. Y ou should
also assign passwords to the accounts in the grant tables.

On Unix, the grant tables are set up by themysql _i nst al | _db program. For some installation methods, this program is run for you
automatically:

e If youinstall MySQL on Linux using RPM distributions, the server RPM runsnysql _i nst al | _db.

e If youinstall MySQL on Mac OS X using a PKG distribution, theinstaller runsnmysql _i nstal | _db.

Otherwise, you'll needtorunmysql _i nst al | _db yourself.

The following procedure describes how to initialize the grant tables (if that has not previously been done) and then start the server. It
also suggests some commands that you can use to test whether the server is accessible and working properly. For information about
starting and stopping the server automatically, see Section 2.10.2.2, “ Starting and Stopping MySQL Automatically”.

After you complete the procedure and have the server running, you should assign passwords to the accounts created by
nysql _i nstal | _db. Instructions for doing so are given in Section 2.10.3, “ Securing the Initial MySQL Accounts”.

In the exampl es shown here, the server runs under the user 1D of the mysql login account. This assumes that such an account exists.
Either create the account if it does not exist, or substitute the name of a different existing login account that you plan to use for running
the server.

1. Changelocation into the top-level directory of your MySQL installation, represented here by BASEDI R:

shel | > cd BASEDI R

BASEDI Rislikely to be something like/ usr/ | ocal / mysql or/ usr/ 1 ocal . Thefollowing steps assume that you are loc-
ated in this directory.

2. If necessary, runthenysql i nstal | _db programto set up theinitial MySQL grant tables containing the privileges that de-
termine how users are allowed to connect to the server. You'll need to do thisif you used a distribution type for which the installa-
tion procedure doesn't run the program for you.

Typicaly, nysql _i nstal | _db needsto be run only the first time you install MySQL, so you can skip this step if you are up-
grading an existing installation, However, mysql _i nst al | _db does not overwrite any existing privilege tables, so it should be
safeto runin any circumstances.

To initialize the grant tables, use one of the following commands, depending on whether mysql _i nst al | _db islocated in the
bi norscripts directory:

shel | > bin/nmysqgl _install _db --user=mysql
shel | > scripts/nmysql _install _db --user=nysql

Thenysql _i nstal | _db script creates the server's data directory. Under the data directory, it creates directories for the nysq|l
database that holds all database privilegesand thet est database that you can use to test MySQL. The script also creates privilege
table entriesfor r oot and anonymous-user accounts. The accounts have no passwords initially. A description of their initial priv-
ilegesisgivenin Section 2.10.3, “ Securing the Initial MySQL Accounts’. Briefly, these privileges alow the MySQL r oot user to
do anything, and allow anybody to create or use databases with aname of t est or startingwitht est _.

It isimportant to make sure that the database directories and files are owned by the nysql login account so that the server has
read and write access to them when you run it later. To ensure this, the - - user option should be used as shown if you run

nysql _instal | _db asr oot . Otherwise, you should execute the script whilelogged in asnysql , in which case you can omit
the - - user option from the command.
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nysql _i nstal | _db creates severa tablesinthe mysql database, includinguser, db, host ,t abl es_pri v,
col umms_pri v, f unc, and others. See Section 5.4, “The MySQL Access Privilege System”, for a complete listing and descrip-
tion of these tables.

If you don't want to have thet est database, you can removeit withnmysql admin -u root drop test after starting the
server.

If you have troublewith nysql _i nstal | _db at this point, see Section 2.10.2.1, “Problems Running nysql _i nstal | _db”.

Start the MySQL server:

shel | > bin/mysqgl d_safe --user=nmysqgl &

It isimportant that the MySQL server be run using an unprivileged (non-r oot ) login account. To ensure this, the - - user option
should be used as shown if you runmysql d_saf e assystem r oot . Otherwise, you should execute the script while logged in to
the system asnysql , in which case you can omit the - - user option from the command.

Further instructions for running MySQL as an unprivileged user are given in Section 5.3.5, “How to Run MySQL asaNormal
User”.

If you neglected to create the grant tables before proceeding to this step, the following message appears in the error log file when
you start the server:

nysqld: Can't find file: '"host.frm

If you have other problems starting the server, see Section 2.10.2.3, “ Starting and Troubleshooting the MySQL Server”.

Usenysql adm n to verify that the server is running. The following commands provide simple tests to check whether the server
is up and responding to connections:

shel | > bi n/ mysqgl adm n versi on
shel | > bi n/ mysql adm n vari abl es

The output fromnysql admi n ver si on varies dightly depending on your platform and version of MySQL, but should be sim-
ilar to that shown here:

shel | > bi n/ mysqgl adm n versi on

nysql admin Ver 14.12 Distrib 5.1.25-rc, for pc-linux-gnu on i686
Copyright (C) 2000 My\SQL AB & MySQL Finl and AB & TCX Dat aKonsult AB
This software comes with ABSOLUTELY NO WARRANTY. This is free software,
and you are wel come to nodify and redistribute it under the GPL |icense

Server version 5.1.25-rc

Prot ocol version 10

Connect i on Local host via UNI X socket

UNI X socket [var/lib/nysql/nysql.sock
Upt i me: 14 days 5 hours 5 min 21 sec

Threads: 1 Questions: 366 Slow queries: O
Opens: 0 Flush tables: 1 Open tables: 19
Queries per second avg: 0.000

To see what else you can do with mysql admni n, invokeit with the - - hel p option.

Verify that you can shut down the server:

shel | > bin/mysqgl adm n -u root shutdown

Verify that you can start the server again. Do thisby using mysql d_saf e or by invoking mysql d directly. For example:

shel | > bin/nmysql d_safe --user=nysql --log &

If mysql d_saf e fails, see Section 2.10.2.3, “ Starting and Troubleshooting the MySQL Server”.

Run some simple tests to verify that you can retrieve information from the server. The output should be similar to what is shown
here:
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shel I > bi n/ mysql show

Fomm - - +
| Dat abases

Fommmeeee oo +
| nysal |
| test |
8 S S S S +

shel | > bi n/ mysqgl show nmysq
Dat abase: nysq

fmcccooecsoome--—c--ccoocoooo-c- +
| Tabl es
fmccceoocsoc--—c--cccocoooo-o- +

colums_priv

db

func

hel p_cat egory

hel p_keywor d

hel p_rel ation

hel p_topic

host

proc

procs_priv
tables_priv

ti me_zone

time_zone_| eap_second
ti ne_zone_nane
time_zone_transition
tine_zone_transition_type
user

______________ ¥
| host | db | user |
L R L +
| % | test |

| % | test_%| |
domma omme T domma +

8. Thereisabenchmark suiteinthesql - bench directory (under the MySQL installation directory) that you can use to compare
how MySQL performs on different platforms. The benchmark suite iswritten in Perl. It requires the Perl DBI module that provides
a database-independent interface to the various databases, and some other additional Perl modules:

DBI
DBD: : nysq
Dat a: : Dunper

Dat a: : ShowTabl e

These modules can be obtained from CPAN (http://www.cpan.org/). See also Section 2.15.1, “Installing Perl on Unix”.

Thesql - bench/ Resul t s directory contains the results from many runs against different databases and platforms. To run al
tests, execute these commands:

shel | > cd sql - bench

shell > perl run-all-tests

If you don't have the sql - bench directory, you probably installed MySQL using RPM files other than the source RPM. (The
source RPM includesthe sql - bench benchmark directory.) In this case, you must first install the benchmark suite before you
can useit. There are separate benchmark RPM files named mysql - bench- VERSI ON. i 386. r pmthat contain benchmark code
and data.

If you have a source distribution, there are also testsin itst est s subdirectory that you can run. For example, to run
aut o_i ncrenent . t st, execute this command from the top-level directory of your source distribution:

shell > mysqgl -vvf test < ./tests/auto_increment.tst

The expected result of thetest can befoundinthe. /t est s/ aut o_i ncrenent. res file.

9. Atthispoint, you should have the server running. However, none of theinitial MySQL accounts have a password, so you should
assign passwords using the instructions found in Section 2.10.3, “ Securing the Initial MySQL Accounts’.

The MySQL 5.1 installation procedure creates time zone tablesin the nysql database. However, you must populate the tables manu-
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ally using the instructions in Section 9.6, “MySQL Server Time Zone Support”.

2.10.2.1. Problems Running nysqgl install _db

The purpose of thenysql _i nstal | _db script isto generate new MySQL privilege tables. It does not overwrite existing MySQL
privilege tables, and it does not affect any other data.

If you want to re-create your privilege tables, first stop the nysql d server if it'srunning. Then rename themysql directory under the

data directory to saveit, and then run nysql _i nst al | _db. Suppose that your current directory is the MySQL installation directory

andthat mysql _i nstal | _db islocated inthebi n directory and the data directory is named dat a. To renamethenysql database
andre-runnysql _i nstal | _db, use these commands.

shel | > nv datal/ nysql datal/nmysql.old
shel | > bin/mysqgl _install _db --user=mysql

Whenyourunmysql _i nstal | _db, you might encounter the following problems:

nysql _i nstal | _db failstoinstall the grant tables

You may find that nysql _i nst al | _db failsto install the grant tables and terminates after displaying the following messages:

Starting nysqld daenon with databases from XXXXXX
nysql d ended

In this case, you should examine the error log file very carefully. The log should be located in the directory XXXXXX named by the
error message and should indicate why nysql d didn't start. If you do not understand what happened, include the log when you post
abug report. See Section 1.7, “How to Report Bugs or Problems”.

Thereisamnmysqgl d processrunning

Thisindicates that the server is running, in which case the grant tables have probably been created already. If so, there is no need to
runnysql _i nstal | _db at al because it needs to be run only once (when you install MySQL the first time).

Installing a second mysql d server doesnot work when one server isrunning

This can happen when you have an existing MySQL installation, but want to put a new installation in a different location. For ex-
ample, you might have a production installation, but you want to create a second installation for testing purposes. Generally the
problem that occurs when you try to run asecond server isthat it triesto use a network interface that isin use by thefirst server. In
this case, you should see one of the following error messages:

Can't start server: Bind on TCP/IP port:
Address already in use
Can't start server: Bind on unix socket...

For instructions on setting up multiple servers, see Section 5.6, “Running Multiple MySQL Servers on the Same Machine”.
You do not have write accessto the/ t np directory

If you do not have write access to create temporary files or a Unix socket file in the default location (the/ t np directory), an error
occurswhenyourunnmysql _i nstal | _db orthenysql d server.

Y ou can specify different locations for the temporary directory and Unix socket file by executing these commands prior to starting
nysql _instal | _dbornysql d, wheresonme_t np_di r isthefull pathname to some directory for which you have write per-
mission:

shel | > TMPDI R=/ sonme_t np_di r/

shel | > MYSQL_UNI X_PORT=/ some_t np_di r/ mysql . sock
shel | > export TMPDI R MYSQL_UNI X_PORT

Then you should beabletorunmysqgl _i nst al | _db and start the server with these commands:

shel
shel

| > bin/nysqgl _install _db --user=nysql
I > bin/nysql d_safe --user=nysql &

If mysqgl _install _dbislocatedinthescri pts directory, modify the first commandtoscri pts/ nmysql _i nstal | _db.
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See Section B.1.4.5, “How to Protect or Change the MySQL Unix Socket File”, and Section 2.14, “Environment Variables’.
There are some alternatives to running thenysql _i nstal | _db script provided in the MySQL distribution:

« If you want theinitial privileges to be different from the standard defaults, you can modify mysql _i nst al | _db before you run
it. However, it is preferable to use GRANT and REVOKE to change the privileges after the grant tables have been set up. In other
words, you canrunnysql _instal |l _db,andthenusenmysqgl -u root mysql toconnect tothe server asthe MySQL r oot
user so that you can issue the necessary GRANT and REVOKE statements.

If you want to install MySQL on several machines with the same privileges, you can put the GRANT and REVOKE statementsin a
file and execute the file asa script using mysql after running mysql _i nst al | _db. For example:

shel | > bin/nysql _install _db --user=nysql
shel I > bin/nysqgl -u root < your_script_file

By doing this, you can avoid having to issue the statements manually on each machine.

« Itispossibleto re-create the grant tables completely after they have previously been created. Y ou might want to do thisif you're just
learning how to use GRANT and REVCKE and have made so many modifications after running mysql _i nst al | _db that you
want to wipe out the tables and start over.

To re-create the grant tables, remove all the. f rm . Myl , and. MyDfilesinthenysql database directory. Then run the
nysql _i nstal | _db script again.

e Youcanstart mysql d manually using the - - ski p- gr ant - t abl es option and add the privilege information yourself using

nysql :
shel | > bin/nmysql d_safe --user=nysql --skip-grant-tables &
shel | > bi n/ mysql nysql

From mysqgl , manually execute the SQL commands contained innysql _i nstal | _db. Make sure that you run mysql adm n
flush-privilegesornysqgl adn n rel oad afterward to tell the server to reload the grant tables.

Notethat by not using nysql _i nstal | _db, you not only have to populate the grant tables manually, you also have to create
them first.

2.10.2.2. Starting and Stopping MySQL Automatically

Generaly, you start the nysql d server in one of these ways:

e By invoking nysql d directly. Thisworks on any platform.

« By running the MySQL server as a Windows service. The service can be set to start the server automatically when Windows starts,
or asamanua service that you start on reguest. For instructions, see Section 2.3.11, “ Starting MySQL as a Windows Service”.

« Byinvoking nysql d_saf e, which triesto determine the proper optionsfor nysql d and then runsit with those options. This
script isused on Unix and Unix-like systems. See Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.

e Byinvokingnysql . server. Thisscriptisused primarily at system startup and shutdown on systems that use System V-style run
directories, whereit usualy isinstalled under the namenysql . Thenysql . ser ver script starts the server by invoking
nysql d_saf e. See Section 4.3.3, “nysql . server — MySQL Server Startup Script”.

¢ OnMacOSX, you can install a separate MySQL Startup Item package to enable the automatic startup of MySQL on system star-

tup. The Startup Item starts the server by invoking nysql . ser ver . See Section 2.5, “Installing MySQL on Mac OS X”, for de-
tails.

Thenysqgl d_saf e andnysql . server scriptsand the Mac OS X Startup Item can be used to start the server manually, or automat-
ically at system startup time. nysql . ser ver and the Startup Item also can be used to stop the server.

To start or stop the server manually using thenysql . ser ver script, invokeitwithst art or st op arguments:
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shel | > nmysql . server start
shel | > nysql . server stop

Beforenmysql . server startsthe server, it changes location to the MySQL installation directory, and then invokesmysql d_saf e. If
you want the server to run as some specific user, add an appropriate user option tothe[ nysql d] group of the/ et ¢/ my. cnf op-
tion file, as shown later in this section. (It is possible that you will need to edit mysql . ser ver if you'veinstalled a binary distribution
of MySQL in anon-standard location. Modify it to cd into the proper directory beforeit runsnysql d_saf e. If you do this, your
modified version of mysql . ser ver may be overwritten if you upgrade MySQL in the future, so you should make a copy of your ed-
ited version that you can reinstall.)

nysql . server st op stopsthe server by sending asignal to it. Y ou can also stop the server manually by executing nysql adm n
shut down.

To start and stop MySQL automatically on your server, you need to add start and stop commands to the appropriate placesin your /
etc/rc* files.

If you use the Linux server RPM package (My SQL- ser ver - VERSI ON. r pn), thenmysql . server scriptisinstaledinthe/
et c/init.ddirectory withthe namenysql . You need not install it manually. See Section 2.4, “Installing MySQL from RPM Pack-
ages on Linux”, for more information on the Linux RPM packages.

Some vendors provide RPM packages that install a startup script under adifferent name such asnmysql d.

If you install MySQL from a source distribution or using a binary distribution format that does not install nysql . ser ver automatic-
aly, you caninstall it manually. The script can be found inthe suppor t - fi | es directory under the MySQL installation directory or
inaMySQL sourcetree.

Toinstal nysql . ser ver manually, copy ittothe/ et ¢/ i ni t. d directory with the name nysql , and then make it executable. Do
this by changing location into the appropriate directory wherenysql . ser ver islocated and executing these commands:

shell > cp nysql .server /etc/init.d/ mysql
shel I > chmod +x /etc/init.d/ nysql

Older Red Hat systemsusethe/ et ¢/ rc. d/ i ni t. d directory rather than/ et ¢/ i ni t . d. Adjust the preceding commands accord-
ingly. Alternatively, first create/ et c/ i ni t . d asasymbolic link that pointsto/ et c/rc.d/init.d:

shell> cd /etc
shell>1In -s rc.d/init.d .

After installing the script, the commands needed to activate it to run at system startup depend on your operating system. On Linux, you
canusechkconfi g:

shel | > chkconfig --add nmysql

On some Linux systems, the following command also seems to be necessary to fully enable the mysql script:

shel | > chkconfig --1evel 345 nysql on

On FreeBSD, startup scripts generally should goin/ usr/ | ocal /et c/rc. d/ . Ther c(8) manua page states that scriptsin this
directory are executed only if their basename matchesthe * . sh shell filename pattern. Any other files or directories present within the
directory are silently ignored. In other words, on FreeBSD, you should install themysql . ser ver scriptas/
usr/local/etc/rc.d/ mysql.server. sh to enable automatic startup.

As an dternative to the preceding setup, some operating systemsalsouse/ et c/rc. | ocal or/etc/init.d/ boot. | ocal to
start additional services on startup. To start up MySQL using this method, you could append a command like the one following to the
appropriate startup file:

/'bin/sh -c 'cd /usr/local/nysql; ./bin/nysqld_safe --user=nysql &

For other systems, consult your operating system documentation to see how to install startup scripts.

You can add optionsfor mysql . server inagloba / et c/ my. cnf file. A typical / et ¢/ my. cnf file might look like this:

[nysql d]
dat adi r =/ usr/ 1 ocal / mysql / var
socket =/ var/tnmp/ mysql . sock
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port =3306
user =nysql

[ mysql . server]
basedi r=/usr /1l ocal / nysql

Thenysql . server script understands the following options: basedi r, dat adi r,and pi d-fi | e. If specified, they must be
placed in an option file, not on the command line. mysql . ser ver understandsonly st art and st op ascommand-line arguments.

The following table shows which option groups the server and each startup script read from option files:

Script Option Groups

nysql d [mysql d],[server],[ mysql d-maj or _versi on]
nysql d_safe [mysql d],[server],[mysql d_saf e]

nysql . server [rmysqgl d],[nysql . server],[server]

[ mysql d- maj or _ver si on] meansthat groups with nameslike[ nysql d-5. 0] and [ nysql d- 5. 1] areread by servers having
versions 5.0.x, 5.1.x, and so forth. This feature can be used to specify options that can be read only by servers within a given release
series.

For backward compatibility, mysql . ser ver asoreadsthe[ mysql _server] groupandnmysqgl d_saf e also readsthe

[ saf e_nysql d] group. However, you should update your option filesto usethe[ nysql . server] and[ nysql d_saf e]

groups instead when using MySQL 5.1.

See Section 4.2.2.2, “Using Option Files’.
2.10.2.3. Starting and Troubleshooting the MySQL Server

This section provides troubleshooting suggestions for problems starting the server on Unix. If you are using Windows, see Sec-
tion 2.3.13, “Troubleshooting a MySQL Installation Under Windows”.

If you have problems starting the server, here are some thingsto try:

¢ Check the error log to see why the server does not start.
« Specify any specia options needed by the storage engines you are using.
« Make sure that the server knows where to find the data directory.

« Make surethat the server can access the data directory. The ownership and permissions of the data directory and its contents must
be set such that the server can read and modify them.

* Verify that the network interfaces the server wants to use are available.
Some storage engines have options that control their behavior. You can create any. cnf file and specify startup options for the engines

that you plan to use. If you are going to use storage engines that support transactional tables (I nnoDB, NDB), be sure that you have
them configured the way you want before starting the server:

For expert advice on start-up options appropriate to your circumstances, subscribe to The MySQL Enterprise

MySQL Enterprise
Monitor. For more information see http://www.mysgl.com/products/enterprise/advisors.html.

¢ If youareusing | nnoDB tables, see Section 13.5.3, “| nnoDB Configuration”.

e If you are using MySQL Cluster, see Section 17.4, “MySQL Cluster Configuration”.

Storage engines will use default option values if you specify none, but it is recommended that you review the available options and spe-
cify explicit values for those for which the defaults are not appropriate for your installation.

When thenysql d server starts, it changes location to the data directory. Thisiswhere it expects to find databases and where it expects
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to writelog files. The server also writes the pid (process ID) file in the data directory.

The data directory location is hardwired in when the server is compiled. Thisis where the server looks for the data directory by default.
If the data directory islocated somewhere else on your system, the server will not work properly. Y ou can determine what the default
path settings are by invoking nysql d withthe- - ver bose and - - hel p options.

If the default locations don't match the MySQL installation layout on your system, you can override them by specifying optionsto
nysql d or nysql d_saf e onthecommand line or in an option file.

To specify the location of the data directory explicitly, usethe - - dat adi r option. However, normally you can tell nysql d theloca
tion of the base directory under which MySQL isinstalled and it looks for the data directory there. Y ou can do this with the -
- basedi r option.

To check the effect of specifying path options, invoke nysql d with those options followed by the - - ver bose and - - hel p options.
For example, if you change location into the directory where nysql d isinstalled and then run the following command, it shows the ef-
fect of starting the server with abase directory of / usr/ | ocal :

shell > ./nysqgld --basedir=/usr/local --verbose --help

Y ou can specify other optionssuch as- - dat adi r aswell, but - - ver bose and - - hel p must be the last options.
Once you determine the path settings you want, start the server without - - ver bose and - - hel p.

If mysql d iscurrently running, you can find out what path settings it is using by executing this command:

shel | > nmysqgl admi n vari abl es

Or:

shel | > nmysqgl admi n -h host_name vari abl es

host _nane isthe name of the MySQL server host.

If youget Err code 13 (which meansPer mi ssi on deni ed) when starting nysql d, this means that the privileges of the data dir-
ectory or its contents do not allow the server access. In this case, you change the permissions for the involved files and directories so
that the server has the right to use them. Y ou can also start the server asr oot , but this raises security issues and should be avoided.

On Unix, change location into the data directory and check the ownership of the data directory and its contents to make sure the server
has access. For example, if thedatadirectory is/ usr/ | ocal / nysql / var , use this command:

shell>|s -la /usr/local/nysql/var

If the data directory or itsfiles or subdirectories are not owned by the login account that you use for running the server, change their
ownership to that account. If the account is named mysql , use these commands:

shel | > chown -R nmysql /usr/local/nmysql/var
shell > chgrp -R nmysqgl /usr/local/nmysql/var

If the server failsto start up correctly, check the error log. Log files are located in the data directory (typically C: \ Progr am

Fi l es\ MySQL\ MySQL Server 5.1\ dat aonWindows,/ usr/ | ocal / mysql / dat a for aUnix binary distribution, and /
usr/ 1 ocal / var for aUnix source distribution). Look in the data directory for files with names of the form host _nane. err and
host _nane. | og, wherehost _nane isthe name of your server host. Then examine the last few lines of thesefiles. On Unix, you
canuset ai | todisplay them:

shell > tail host_nane.err

shel | > tail host_namne. | og

The error log should contain information that indicates why the server couldn't start.

If either of the following errors occur, it means that some other program (perhaps another mysql d server) isusing the TCP/IP port or
Unix socket filethat nysql d istrying to use:

Can't start server: Bind on TCP/IP port: Address already in use
Can't start server: Bind on unix socket...
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Use ps to determine whether you have another mysql d server running. If so, shut down the server before starting mysql d again. (If
another server isrunning, and you really want to run multiple servers, you can find information about how to do so in Section 5.6,
“Running Multiple MySQL Servers on the Same Machine”.)

If no other server isrunning, try to executethe commandt el net your _host _nanme tcp_i p_port_nunber . (Thedefault
MySQL port number is 3306.) Then press Enter a couple of times. If you don't get an error messageliket el net: Unabl e to
connect to renote host: Connection refused, someother program isusing the TCP/IP port that mysql d istrying to
use. You'll need to track down what program thisis and disableit, or elsetell nysql d to listen to adifferent port with the - - port op-
tion. In this case, you'll also need to specify the port number for client programs when connecting to the server via TCP/IP.

Another reason the port might be inaccessible is that you have afirewall running that blocks connections to it. If so, modify the firewall
settings to allow access to the port.

If the server starts but you can't connect to it, you should make sure that you have an entry in/ et ¢/ host s that looks like this:

127.0.0.1 | ocal host

This problem occurs only on systems that do not have aworking thread library and for which MySQL must be configured to use MIT-
pthreads.

If you cannot get nysql d to start, you can try to make atrace file to find the problem by using the - - debug option. See MySQL In-
ternals: Porting.

2.10.3. Securing the Initial MySQL Accounts

Part of the MySQL installation processisto set up the mysql database that contains the grant tables:

*  Windows distributions contain preinitialized grant tables that are installed automatically.

¢ OnUnix, the grant tables are populated by themysql _i nst al | _db program. Some installation methods run this program for
you. Others require that you execute it manually. For details, see Section 2.10.2, “Unix Post-Installation Procedures’.

The grant tables define the initial MySQL user accounts and their access privileges. These accounts are set up as follows:

¢ Accountswith the usernamer oot are created. These are superuser accounts that can do anything. Theinitial r oot account pass-
words are empty, So anyone can connect to the MySQL server asr oot — without a password — and be granted all privileges.

* OnWindows, oner oot account is created; this account allows connecting from the local host only. The Windows installer will
optionally create an account allowing for connections from any host only if the user selects the ENABLE ROOT ACCESS FROM
REMOTE MACHINES option during installation.

e OnUnix, bothr oot accounts are for connections from the local host. Connections must be made from the local host by specify-
ing ahostname of | ocal host for one of the accounts, or the actual hostname or 1P number for the other.

« Two anonymous-user accounts are created, each with an empty username. The anonymous accounts have no password, so anyone
can use them to connect to the MySQL server.

«  On Windows, one anonymous account is for connections from the local host. It has no global privileges. (Before MySQL 5.1.16,
it has all global privileges, just likether oot accounts.) The other isfor connections from any host and has all privileges for the
t est database and for other databases with names that start witht est .

*  On Unix, both anonymous accounts are for connections from the local host. Connections must be made from the local host by
specifying ahostname of | ocal host for one of the accounts, or the actual hostname or 1P number for the other. These ac-
counts have all privilegesfor thet est database and for other databases with names that start witht est _.

As noted, none of the initial accounts have passwords. This means that your MySQL installation is unprotected until you do something
about it:

« If you want to prevent clients from connecting as anonymous users without a password, you should either assign a password to each
anonymous account or else remove the accounts.
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¢ You should assign a password to each MySQL r oot account.

The following instructions describe how to set up passwords for the initial MySQL accounts, first for the anonymous accounts and then
for ther oot accounts. Replace “newpwd” in the examples with the actual password that you want to use. The instructions also cover
how to remove the anonymous accounts, should you prefer not to allow anonymous access at all.

Y ou might want to defer setting the passwords until later, so that you don't need to specify them while you perform additional setup or
testing. However, be sure to set them before using your installation for production purposes.

Anonymous Account Password Assignment

To assign passwords to the anonymous accounts, connect to the server asr oot and then use either SET PASSWORD or UPDATE. In
either case, be sure to encrypt the password using the PASSWORD( ) function.

Touse SET PASSWORD on Windows, do this:

shel | > mysqgl -u root
nysql > SET PASSWORD FOR '' @1 ocal host' = PASSWORD(' newpwd' ) ;
nysql > SET PASSWORD FOR '' @ % = PASSWORD(' newpwd' ) ;

Touse SET PASSWORD on Unix, do this:

shel | > nmysqgl -u root
nysql > SET PASSWORD FOR '' @1 ocal host'
nmysqgl > SET PASSWORD FOR '' @ host _nane'

PASSVORD( ' newpwd' ) ;
PASSWORD( ' newpwd' ) ;

In the second SET PASSWORD statement, replace host _nane with the name of the server host. Thisisthe name that is specified in
the Host column of the non-I ocal host record for r oot intheuser table. If you don't know what hostname thisis, issue the fol-
lowing statement before using SET PASSWORD:

nysql > SELECT Host, User FROM nysql . user;

Look for the record that hasr oot inthe User column and something other than| ocal host intheHost column. Then use that
Host valuein the second SET PASSWORD statement.

Anonymous Account Removal

If you prefer to remove the anonymous accounts instead, do so as follows:

shel | > nysql -u roo
nysql > DROP USER '';

The DROP statement applies both to Windows and to Unix. On Windows, if you want to remove only the anonymous account that has
the same privileges asr oot , do thisinstead:

shel | > nmysqgl -u root
nmysql > DROP USER '' @1 ocal host " ;

That account allows anonymous access but has full privileges, so removing it improves security.
r oot Account Password Assignment

Y ou can assign passwords to ther oot accounts in several ways. The following discussion demonstrates three methods:

e Usethe SET PASSWORD statement
e Usethenysql adm n command-line client program

¢ Usethe UPDATE statement

To assign passwordsusing SET PASSWORD, connect to the server asr oot and issuetwo SET PASSWORD statements. Be sure to en-
crypt the password using the PASSWORD( ) function.
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For Windows, do this:

shel | > nmysqgl -u root
nysql > SET PASSWORD FOR 'root' @I ocal host' = PASSWORD(' newpwd' ) ;
nmysqgl > SET PASSWORD FOR 'root' @ % = PASSWORD(' newpwd' ) ;

For Unix, do this:

shel | > nmysqgl -u root
nysql > SET PASSWORD FOR 'root' @I ocal host'
nysql > SET PASSWORD FOR 'root' @ host _nane'

PASSVWORD( ' newpwd' ) ;
PASSWORD( ' newpwd' ) ;

In the second SET PASSWORD statement, replace host _nane with the name of the server host. This is the same hostname that you
used when you assigned the anonymous account passwords.

To assign passwordsto ther oot accountsusing mysql admi n, execute the following commands:

shel | > nysqgladnmin -u root password "newpwd"
shell > mysqgl admin -u root -h host_name password "newpwd"

These commands apply both to Windows and to Unix. In the second command, replace host _narmne with the name of the server host.
The double quotes around the password are not always necessary, but you should use them if the password contains spaces or other
characters that are special to your command interpreter.

Y ou can also use UPDATE to modify the user table directly. The following UPDATE statement assigns a password to both r oot ac-
counts at once:

shel | > nysqgl -u root

nysql > UPDATE nysql . user SET Password = PASSWORD(' newpwd')
-> VWHERE User = 'root';

nysql > FLUSH PRI VI LECES;

The UPDATE statement applies both to Windows and to Unix.

After the passwords have been set, you must supply the appropriate password whenever you connect to the server. For example, if you
want to use nysql adni n to shut down the server, you can do so using this command:

shel | > nmysqgl admin -u root -p shutdown
Enter password: (enter root password here)

Note

If you forget your r oot password after setting it up, Section B.1.4.1, “How to Reset the Root Password”, covers the pro-
cedure for resetting it.

To set up additional accounts, you can use the GRANT statement. For instructions, see Section 5.5.2, “Adding New User Accounts to
MySQL".

2.11. Upgrading MySQL

Asagenera rule, we recommend that when you upgrade from one rel ease series to another, you should go to the next series rather than
skipping a series. For example, if you currently are running MySQL 4.0 and wish to upgrade to a newer series, upgradeto MySQL 4.1
rather than to 5.0 or 5.1.

The following items form a checklist of things that you should do whenever you perform an upgrade:

* Before upgrading from MySQL 5.0to 5.1, read Section 2.11.1, “Upgrading from MySQL 5.0to 5.1", as well as Appendix C,
MySQL Change History. These provide information about features that are new in MySQL 5.1 or differ from those found in MySQL
5.0. If you wish to upgrade from arelease series previous to MySQL 5.0, you should upgrade to each successive release seriesin
turn until you have reached MySQL 5.0, and then proceed with the upgrade to MySQL 5.1. For information on upgrading from
MySQL 5.0, see the MySQL 5.0 Reference Manual; for earlier releases, see the MySQL 3.23, 4.0, 4.1 Reference Manual.

« Before you perform an upgrade, back up your databases, including the mysql database that contains the grant tables.
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* Some releases of MySQL introduce incompatible changes to tables. (Our aim isto avoid these changes, but occasionally they are
necessary to correct problems that would be worse than an incompatibility between releases.) Some releases of MySQL introduce
changes to the structure of the grant tables to add new privileges or features.

To avoid problems due to such changes, after you upgrade to a new version of MySQL, you should check your tables (and repair
them if necessary), and update your grant tables to make sure that they have the current structure so that you can take advantage of
any new capabilities. See Section 4.4.8, “nysql _upgr ade — Check Tables for MySQL Upgrade”.

e If you are running MySQL Server on Windows, see Section 2.3.14, “Upgrading MySQL on Windows".

e If you are using replication, see Section 16.3.3, “Upgrading a Replication Setup”, for information on upgrading your replication
setup.

« If you are upgrading an installation originally produced by installing multiple RPM packages, it is best to upgrade all the packages,
not just some. For example, if you previously installed the server and client RPMs, do not upgrade just the server RPM.

e Asof MySQL 5.1.9, thenysql d- max server isincluded in binary distributions. There is no separate MySQL-Max distribution. As
of MySQL 5.1.12, binary distributions contain a server that includes the features previously included in mysql d- nmax.

« If you have created a user-defined function (UDF) with a given name and upgrade MySQL to a version that implements a new built-
in function with the same name, the UDF becomes inaccessible. To correct this, use DROP FUNCTI ONto drop the UDF, and then
use CREATE FUNCTI ON to re-create the UDF with a different non-conflicting name. The sameistrueif the new version of
MySQL implements a built-in function with the same name as an existing stored function. See Section 8.2.4, “Function Name Pars-
ing and Resolution”, for the rules describing how the server interprets references to different kinds of functions.

Y ou can always move the MySQL format files and data files between different versions on the same architecture as long as you stay
within versions for the same release series of MySQL. If you change the character set when running MySQL, you must run nyi s-
anchk -r -q --set-collation=collation_nane onal Myl SAMtables. Otherwise, your indexes may not be ordered cor-
rectly, because changing the character set may also change the sort order.

If you are cautious about using new versions, you can always rename your old mysql d before installing a newer one. For example, if
you are using MySQL 5.0.13 and want to upgrade to 5.1.10, rename your current server from nysql d tonysqgl d- 5. 0. 13. If your
new mysql d then does something unexpected, you can simply shut it down and restart with your old mysql d.

If, after an upgrade, you experience problems with recompiled client programs, such as Comrmands out of sync or unexpected
core dumps, you probably have used old header or library files when compiling your programs. In this case, you should check the date
for your mysql . h fileand | i brysqgl cl i ent . a library to verify that they are from the new MySQL distribution. If not, recompile
your programs with the new headers and libraries.

If problems occur, such as that the new mysql d server does not start or that you cannot connect without a password, verify that you do
not have an old nry. cnf file from your previousinstallation. Y ou can check thiswith the- - pri nt - def aul t s option (for example,
nysqgl d --print-defaul ts).Ifthiscommand displays anything other than the program name, you have an active ny. cnf file
that affects server or client operation.

Itisagood ideato rebuild and reinstall the Perl DBD: : mysql module whenever you install anew release of MySQL. The same ap-
pliesto other MySQL interfaces as well, such asthe PHP nysql extension and the Python My SQLdb module.

2.11.1. Upgrading from MySQL 5.0to 5.1

When upgrading a 5.0 installation to 5.0.10 or above note that it is hecessary to upgrade your grant tables. Otherwise, creating stored
procedures and functions might not work. The procedure for doing thisis described in Section 4.4.8, “nysql _upgr ade — Check
Tablesfor MySQL Upgrade”.

Note

It is good practice to back up your data before installing any new version of software. Although MySQL works very hard

to ensure a high level of quality, you should protect your data by making a backup. MySQL recommends that you dump

and reload your tables from any previous version to upgrade to 5.1.

In general, you should do the following when upgrading from MySQL 5.0 from 5.1:

e Check theitemsin Section 2.11, “Upgrading MySQL", to see whether any of them might affect your applications.
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Check the items in the change lists found later in this section to see whether any of them might affect your applications. Note partic-
ularly any that are marked I ncompatible change. These result in incompatibilities with earlier versions of MySQL, and may require
your attention before you upgrade.

Some releases of MySQL introduce incompatible changes to tables. (Our aim isto avoid these changes, but occasionally they are
necessary to correct problems that would be worse than an incompatibility between releases.) Some releases of MySQL introduce
changes to the structure of the grant tables to add new privileges or features.

To avoid problems due to such changes, after you upgrade to a new version of MySQL, you should runnysql _upgr ade to check
your tables (and repair them if necessary), and to update your grant tables to make sure that they have the current structure so that
you can take advantage of any new capabilities. See Section 4.4.8, “nysql _upgr ade — Check Tablesfor MySQL Upgrade”.

Read the MySQL 5.1 change history to see what significant new features you can usein 5.1. See Section C.1, “Changesin release
5.1.x (Development)”.

If you are running MySQL Server on Windows, see Section 2.3.14, “Upgrading MySQL on Windows”.

If you are using replication, see Section 16.3.3, “Upgrading a Replication Setup”, for information on upgrading your replication
setup.

The following lists describe changes that may affect applications and that you should watch out for when upgrading to MySQL 5.1.

Configuration Changes:

Before MySQL 5.1.11, to build MySQL from source with SSL support enabled, you would invoke conf i gur e with either the -
-W t h-openssl or--with-yassl option. In MySQL 5.1.11, those options both have been replaced by the - - wi t h- ss| op-
tion. By default, - - wi t h- ssl| causesthe bundled yaSSL library to be used. To select OpenSSL instead, give the option as -

-wi t h- ssl =pat h, where pat h isthe directory where the OpenSSL header files and libraries are located.

Server Changes:

Known issue: MySQL introduces encoding for table names that have non-ASCII characters (see Section 8.2.3, “Mapping of Identi-
fiersto Filenames”). After alive upgrade from MySQL 5.0 to 5.1, the server recognizes names that have non-ASCI| characters and
adds a#nysql 50# prefix to them. Running nysql check later (or nysql _upgr ade, which runsnysql check) to upgrade
these names encodes them with the new format and removes the #my sl 50# prefix. However, although thisis done for tables, itis
not done for views. To work around this problem, drop each affected view and recrezate it.

This problem isfixed as of MySQL 5.1.23.

Known issue: When upgrading from MySQL 5.0to 5.1, running nysql check (or nysql _upgr ade, which runs
nysql check) to upgrade tables fails for names that must be written as quoted identifiers. To work around this problem, rename
each affected table to a name that does not require quoting:

RENAME TABLE “tab  "le_a  TO table_a;
RENAVE TABLE “table b™ TO tabl e_b;

After renaming the tables, runthe mysql _upgr ade program. Then rename the tables back to their original names:

RENAME TABLE table_a TO “tab "le_a’;
RENAME TABLE table_b TO "table b;

This problem isfixed as of MySQL 5.1.23.

Incompatible change: MySQL 5.1 implements support for aplugin API that allows the loading and unloading of components at
runtime, without restarting the server. Section 29.2, “The MySQL Plugin Interface”. The plugin API requiresthemysqgl . pl ugi n
table. When upgrading from an older version of MySQL, you should run themysql _upgr ade command to create this table. See
Section 4.4.8, “nmysql _upgr ade — Check Tablesfor MySQL Upgrade”.

Plugins are installed in the directory named by the pl ugi n_di r system variable. This variable also controls the location from
which the server loads user-defined functions (UDFs), which is a change from earlier versions of MySQL. That is, all UDF library
files now must be installed in the plugin directory. When upgrading from an older version of MySQL, you must migrate your UDF
filesto the plugin directory.
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Incompatible change: Thet abl e_cache system variable has been renamedtot abl e_open_cache. Any scriptsthat refer to
t abl e_cache should be updated to use the new name.

Incompatible change: Several issues were identified for stored programs (stored functions and procedures, triggers, and events) and
views containing non-ASCII symbols. These issues involved conversion errors due to incompl ete character set information when
trandating these objects to and from stored format.

To address these problems, the representation for these objects was changed in MySQL 5.1.21. However, the fixes affect all stored
programs and views. (For example, you will see warnings about “no creation context.”) To avoid warnings from the server about the
use of old definitions from any release prior to 5.1.21, you should dump stored programs and views with mysql dunp after upgrad-
ing to 5.1.21 or higher, and then reload them to recreate them with new definitions. Invoke mysql dunp with a-

-def aul t - charact er - set option that names the non-ASCI| character set that was used for the definitions when the objects
were originally defined.

Incompatible change: Asof MySQL 5.1.20, nysql d_saf e supports error logging to sys| og on systems that support the | og-
ger command. Thenew - - sysl og and - - ski p- sysl og options can be used instead of the- - | og- er r or option to control
logging behavior, as described in Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.

In5.1.21 and up, the default is - - ski p- sysl og, which is compatible with the default behavior of writing an error log file for re-
leases prior to 5.1.20.

In 5.1.20 only, the following conditions apply: 1) The default isto use sys| og, which is not compatible with releases prior to
5.1.20. 2) Logging to sys| og may fail to operate correctly in some cases, so we recommend that you use - - ski p- sysl og or -
-1 0g- err or . To maintain the older behavior if you were using no error-logging option, use - - ski p- sysl og. If you were using
--l og-error, continueto useit.

Incompatible change: Asof MySQL 5.1.15, | nnoDB rolls back only the last statement on a transaction timeout. A new option, -
-innodb_rol | back_on_ti meout, causes| nnoDB to abort and roll back the entire transaction if a transaction timeout occurs
(the same behavior asin MySQL 4.1).

Incompatible change: As of MySQL 5.1.15, the following conditions apply to enabling ther ead_onl y system variable:

« If you attempt to enabler ead_onl y while you have any explicit locks (acquired with LOCK TABLES or have a pending
transaction, an error will occur.

« If other clients hold explicit table locks or have pending transactions, the attempt to enabler ead_onl y blocks until the locks
are released and the transactions end. While the attempt to enabler ead_onl y is pending, requests by other clients for table
locks or to begin transactions also block until r ead_onl y has been set.

* read_only can be enabled while you hold aglobal read lock (acquired with FLUSH TABLES W TH READ LOCK) because
that does not involve table locks.

Previoudly, the attempt to enabler ead_onl y would return immediately even if explicit locks or transactions were pending, so
some data changes could occur for statements executing in the server at the same time.

Incompatible change: The number of function names affected by | GNORE_ SPACE was reduced significantly in MySQL 5.1.13,
from about 200 to about 30. (For details about | GNORE_SPACE, see Section 8.2.4, “Function Name Parsing and Resolution”.) This
change improves the consistency of parser operation. However, it also introduces the possibility of incompatibility for old SQL code
that relies on the following conditions:

« | GNORE_SPACE isdisabled.

» The presence or absence of whitespace following a function name is used to distinguish between a built-in function and stored
function that have the same name (for example, PI () versusPl () ).

For functions that are no longer affected by | GNORE_SPACE as of MySQL 5.1.13, that strategy no longer works. Either of the fol-
lowing approaches can be used if you have code that is subject to the preceding incompatibility:

» If astored function has a name that conflicts with a built-in function, refer to the stored function with a schema name qualifier,
regardless of whether whitespace is present. For example, writeschena_nane. Pl () or schenma_nane. Pl ().

» Alternatively, rename the stored function to use a non-conflicting name and change invocations of the function to use the new
name.

Incompatible change: For ut f 8 columns, the full-text parser incorrectly considered several non-word punctuation and whitespace
characters as word characters, causing some searches to return incorrect results. The fix involves a change to the full-text parser in
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MySQL 5.1.12, so as of 5.1.12, any tables that have FULLTEXT indexeson ut f 8 columns must be repaired with REPAI R
TABLE:

REPAI R TABLE tbl _name QU CK

Incompatible change: Storage engines can be pluggable at runtime, so the distinction between disabled and invalid storage engines
no longer applies. As of MySQL 5.1.12, this affectsthe NO_ENG NE_SUBSTI TUTI ON SQL mode, as described in Section 5.1.6,
“SQL Modes’.

Incompatible change: The structure of FULLTEXT indexes has been changed in MySQL 5.1.6. After upgrading to MySQL 5.1.6 or
greater, call the REPAI R TABLE statement for each table that contains any FULLTEXT indexes.

Incompatible change: In MySQL 5.1.6, when log tables were implemented, the default log destination for the general query and
slow query log was TABLE. As of MySQL 5.1.21, this default has been changed to FI LE, which is compatible with MySQL 5.0,
but incompatible with earlier releases of MySQL 5.1 from 5.1.6 to 5.1.20. If you are upgrading from MySQL 5.0 to thisrelease, no
logging option changes should be necessary. However, if you are upgrading from 5.1.6 through 5.1.20 to this release and were using
TABLE logging, usethe- - | 0g- out put =TABLE option explicitly to preserve your server's table-logging behavior.

Incompatible change: For ENUMcolumns that had enumeration values containing commas, the commas were mapped to Oxff in-
ternally. However, this rendered the commas indistinguishable from true Oxff characters in the values. This no longer occurs.
However, the fix requires that you dump and reload any tables that have ENUM columns containing true Oxff in their values: Dump
thetablesusing mysql dunp with the current server before upgrading from aversion of MySQL 5.1 older than 5.1.15 to version
5.1.15 or newer.

Asof MySQL 5.1.12, thel c_t i ne_nanes system variable specifies the locale that controls the language used to display day and
month names and abbreviations. This variable affects the output from the DATE_FORVAT( ) , DAYNAME( ) and MONTHNANE( )
functions. See Section 9.7, “MySQL Server Locale Support”.

Asof MySQL 5.1.6, special charactersin database and table identifiers are encoded when creating the corresponding directory
names and filenames. This relaxes the restrictions on the characters that can appear in identifiers. See Section 8.2.3, “Mapping of
Identifiersto Filenames’. To cause database and table names to be updated to the new format should they contain special characters,
re-encode them with mysql check. The following command updates all names to the new encoding:

shel | > nmysql check --check-upgrade --fix-db-names --fix-tabl e-nanmes --all-databases

nysql check cannot fix namesthat contain literal instances of the @character that is used for encoding specia characters. If you
have databases or tables that contain this character, use mysql dunp to dump them before upgrading to MySQL 5.1.6 or later, and
then reload the dump file after upgrading.

Asof MySQL 5.1.9, nysql d_saf e nolonger implicitly invokes mysql d- max if it exists. Instead, it invokesnysql d unlessa-
-nmysql d or--nysql d- ver si on option is given to specify another server explicitly. If you previously relied on the implicit in-
vocation of mysql d- max, you should use an appropriate option now.

SQL Changes:

Important note: Prior to MySQL 5.1.17, the parser accepted invalid code in SQL condition handlers, leading to server crashes or
unexpected execution behavior in stored programs. Specifically, the parser allowed a condition handler to refer to labels for blocks
that enclose the handler declaration. This was incorrect because block label scope does not include the code for handlers declared
within the labeled block.

Asof 5.1.17, the parser rejects thisinvalid construct, but if you upgrade in place (without dumping and reloading your databases),
existing handlers that contain the construct still are invalid even if they appear to function as you expect and should be rewritten.

To find affected handlers, use mysgldump to dump all stored functions and procedures, triggers, and events. Then attempt to reload
them into an upgraded server. Handlers that contain illegal 1abel references will be rejected.

For more information about condition handlers and writing them to avoid invalid jumps, see Section 20.2.8.2, “DECLARE
Handlers’.

Incompatible change: The parser accepted statements that contained/ * . .. */ that were not properly closed with */ , such as
SELECT 1 /* + 2.Asof MySQL 5.1.23, statements that contain unclosed / * -comments now are rejected with a syntax error.

Thisfix has the potential to cause incompatibilities. Because of Bug#26302, which caused the trailing * / to be truncated from com-
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mentsin views, stored routines, triggers, and events, it is possible that objects of those types may have been stored with definitions
that now will be rejected as syntactically invalid. Such objects should be dropped and re-created so that their definitions do not con-
tain truncated comments.

Incompatible change: Asof MySQL 5.1.8, TYPE = engi ne_nane isstill accepted asasynonym for the ENG NE = en-

gi ne_nane table option but generates awarning. Y ou should note that this option is not available in MySQL 5.1.7, and isto be
removed altogether in MySQL 5.2, whereit will produce a syntax error.

TYPE has been deprecated since MySQL 4.0.

Incompatible change: The namespace for triggers has changed in MySQL 5.0.10. Previously, trigger names had to be unique per
table. Now they must be unique within the schema (database). An implication of this change isthat DROP TRI GGER syntax now
uses a schema name instead of atable name (schemanameis optional and, if omitted, the current schemawill be used).

When upgrading from a previous version of MySQL 5 to MySQL 5.0.10 or newer, you must drop all triggers and re-create them or
DROP TRI GGER will not work after the upgrade. Here is a suggested procedure for doing this:

1. Upgradeto MySQL 5.0.10 or later to be able to access trigger information in the | NFORVATI ON_SCHEMA. TRI GGERS table.
(It should work even for pre-5.0.10 triggers.)

2. Dump al trigger definitions using the following SELECT statement:

SELECT CONCAT(' CREATE TRIGGER ', t.TRI GGER SCHEMA, '.', t.TRI GGER NAME,
* "t ACTION TIMNG ' ', t.EVENT MANI PULATION, ' ON ',
t. EVENT_OBJECT SCHEMA, '.', t.EVENT OBJECT TABLE,

FOR EACH ROW', t.ACTI ON_STATEMENT, '//' )
I NTO OUTFI LE ' /tnp/triggers.sql’
FROM | NFORMATI ON_SCHEMA. TRI GGERS AS t;

The statement uses| NTO OUTFI LE, so you must havethe FI LE privilege. Thefile will be created on the server host; use a
different filename if you like. To be 100% safe, inspect the trigger definitionsinthet ri gger s. sql file, and perhaps make a
backup of thefile.

3. Stop the server and drop all triggers by removing all . TRGfilesin your database directories. Change location to your datadir-
ectory and issue this command:

shell> rm*/*. TRG

4. Start the server and re-create al triggersusing thet r i gger s. sql file: For examplein my caseit was:

nysql > delimter // ;
nmysql > source /tnp/triggers.sql //

5. Check that all triggers were successfully created using the SHOWV TRI GGERS statement.

Incompatible change: MySQL 5.1.6 introduces the TRI GGER privilege. Previously, the SUPER privilege was needed to create or
drop triggers. Now those operations require the TRI GGER privilege. Thisis a security improvement because you no longer need to
grant users the SUPER privilege to enable them to create triggers. However, the requirement that the account named in atrigger's
DEFI NER clause must have the SUPER privilege has changed to a requirement for the TRI GGER privilege. When upgrading from a
previous version of MySQL 5.0 or 5.1 to MySQL 5.1.6 or newer, be sure to update your grant tables as described in Section 4.4.8,
“nysql _upgr ade — Check Tablesfor MySQL Upgrade”. This process assigns the TRI GGER privilege to all accounts that had
the SUPER privilege. If you fail to update the grant tables, triggers may fail when activated. (After updating the grant tables, you can
revoke the SUPER privilege from those accounts that no longer otherwise requireit.)

Some keywords are reserved in MySQL 5.1 that were not reserved in MySQL 5.0. See Section 8.3, “Reserved Words”.

The LOAD DATA FROM MASTERand LOAD TABLE FROM MASTER statements are deprecated. See Section 12.6.2.2, “LOAD
DATA FROM MASTER Syntax”, for recommended alternatives.

The | NSTALL PLUG Nand UNI NSTALL PLUG N statements that are used for the plugin APl are new. SoistheW TH PARS-
ER clause for FULLTEXT index creation that associates a parser plugin with a full-text index. Section 29.2, “The MySQL Plugin In-
terface”.

C API Changes:
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* Incompatible change: Asof MySQL 5.1.7, thenmysql _stnt _attr_get () CAPI function returns a boolean rather than an un-
signed int for STMI_ATTR_UPDATE_AX_LENGTH. (Bug#16144)

2.11.2. Copying MySQL Databases to Another Machine

You can copy the. frm . Myl ,and. MYDfilesfor Myl SAMtables between different architectures that support the same floating-point
format. (MySQL takes care of any byte-swapping issues.) See Section 13.4, “The Myl SAMStorage Engine”.

In cases where you need to transfer databases between different architectures, you can use nysql dunp to create afile containing SQL
statements. Y ou can then transfer the file to the other machine and feed it asinput to thenysql client.

Usenysql dunp - - hel p to see what options are available. If you are moving the data to a newer version of MySQL, you should use
nysql dunp --opt to take advantage of any optimizations that result in adump file that is smaller and can be processed more
quickly.

The easiest (although not the fastest) way to move a database between two machines isto run the following commands on the machine
on which the database is located:

shell > nmysqgl admin -h 'other_hostname' create db_nane

shel | > nysql dump --opt db_name | nmysql -h 'other_hostnanme' db_nane

If you want to copy a database from a remote machine over a slow network, you can use these commands:
shel | > mysqgl admi n create db_nane

shel | > nysql dunp -h ' ot her _hostnanme' --opt --conpress db_name | nysql db_nane

You can also store the dump in afile, transfer the file to the target machine, and then load the file into the database there. For example,
you can dump a database to a compressed file on the source machine like this:

shel | > nmysql dunmp --quick db_name | gzip > db_nane. gz

Transfer the file containing the database contents to the target machine and run these commands there:
shel | > nysql adni n create db_nane
shel | > gunzip < db_nanme. gz | nmysqgl db_nane

You canasousenysql dunp and mysql i nport totransfer the database. For large tables, thisis much faster than simply using
nysql dunp. In the following commands, DUVPDI R represents the full pathname of the directory you use to store the output from

nysql dunp.

First, create the directory for the output files and dump the database:
shel | > nkdi r DUWPDI R

shel | > nysql dunp --tab=DUVPDI R db_nane

Then transfer the files in the DUVPDI R directory to some corresponding directory on the target machine and load the files into MySQL
there:

shel | > nmysqgl admi n create db_nane # create database
shell > cat DUMPDIR/ *.sql | mysqgl db_name # create tables in database
shel I > nysqlinport db_name DUWPDI R/ *.t xt # load data into tables

Do not forget to copy themysql database because that is where the grant tables are stored. Y ou might have to run commands as the
MySQL r oot user on the new machine until you havethe mysql databasein place.

After you import themysql database on the new machine, executemysql admi n f 1 ush-pri vi | eges so that the server reloads
the grant table information.

2.12. Downgrading MySQL

This section describes what you should do to downgrade to an older MySQL version in the unlikely case that the previous version
worked better than the new one.
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If you are downgrading within the same release series (for example, from 5.0.13 to 5.0.12) the general ruleisthat you just haveto in-
stall the new binaries on top of the old ones. There is no need to do anything with the databases. As always, however, it isawaysa
good ideato make a backup.

The following items form a checklist of things you should do whenever you perform a downgrade:

« Read the upgrading section for the rel ease series from which you are downgrading to be sure that it does not have any features you
really need. Section 2.11, “Upgrading MySQL".

e |If thereis adowngrading section for that version, you should read that as well.

In most cases, you can move the MySQL format files and data files between different versions on the same architecture as long as you

stay within versions for the same release series of MySQL.

If you downgrade from one release series to another, there may be incompatibilitiesin table storage formats. In this case, you can use

nysql dunp to dump your tables before downgrading. After downgrading, reload the dump file using nysql or nysql i nport tore-

create your tables. For examples, see Section 2.11.2, “Copying MySQL Databases to Another Machine”.

The normal symptom of a downward-incompatible table format change when you downgrade is that you can't open tables. In that case,

use the following procedure:

1. Stoptheolder MySQL server that you are downgrading to.

2. Restart the newer MySQL server you are downgrading from.

3. Dump any tables that were inaccessible to the older server by using mysql dunp to create adump file.

4. Stop the newer MySQL server and restart the older one.

5. Reload the dump file into the older server. Y our tables should be accessible.

Downgrading to MySQL 5.0

When downgrading to MySQL 5.0 from MySQL 5.1 or alater version, you should keep in mind the following issues relating to features
found in MySQL 5.1 and later, but not in MySQL 5.0:

e Event Scheduler. MySQL 5.0 does not support scheduled events. If your databases contain scheduled event definitions, you should
prevent them from being dumped when you use nysql dunp by using the- - ski p- event s option. (See Section 4.5.4, “nysql -
dunp — A Database Backup Program”.)

e Partitioning. MySQL 5.0 does not support user-defined partitioning. If atable was created as a partitioned tablein 5.1 (or if an ta-
ble created in a previous version of MySQL was altered to include partitions after an upgrade to 5.1), the table is accessible after
downgrade only if you do one of the following:

» Export thetable using nysql dunp and then drop it in MySQL 5.1; import the table again following the downgrade to MySQL
5.0.

» Prior to the downgrade, remove the table's partitioning using ALTER TABLE t abl e_nanme REMOVE PARTI TI ONI NG

e Stored routines. MySQL 5.1.21 added a number of new columnsto thenysql . pr oc table in which stored routine definitions are
stored. If you are downgrading from MySQL 5.1.21 or later to MySQL 5.0, you cannot import the MySQL 5.1 routine definitions
into MySQL 5.0.46 or earlier using the dump of nysql . pr oc created by nysql dunp (such aswhen using the -

-al | - dat abases option). Instead, you should run nysql dunp - -routi nes prior to performing the downgrade and run the
stored routines DDL statements following the downgrade.

See Bug#11986, Bug#30029, and Bug#30660, for more information.

2.13. Operating System-Specific Notes
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2.13.1. Linux Notes

This section discusses issues that have been found to occur on Linux. The first few subsections describe general operating system-re-
lated issues, problems that can occur when using binary or source distributions, and post-installation issues. The remaining subsections
discuss problems that occur with Linux on specific platforms.

Note that most of these problems occur on older versions of Linux. If you are running arecent version, you may see none of them.

2.13.1.1. Linux Operating System Notes
MySQL needs at least Linux version 2.0.
Warning

We have seen some strange problems with Linux 2.2.14 and MySQL on SMP systems. We al so have reports from some
MySQL users that they have encountered serious stability problems using MySQL with kernel 2.2.14. If you are using this
kernel, you should upgrade to 2.2.19 (or newer) or to a2.4 kernel. If you have a multiple-CPU box, you should seriously
consider using 2.4 because it gives you a significant speed boost. Y our system should be more stable.

When using LinuxThreads, you should see a minimum of three nysql d processes running. These arein fact threads. Thereis one
thread for the LinuxThreads manager, one thread to handle connections, and one thread to handle alarms and signals.

2.13.1.2. Linux Binary Distribution Notes

The Linux-Intel binary and RPM releases of MySQL are configured for the highest possible speed. We are always trying to use the fast-
est stable compiler available.

The binary release islinked with - st at i ¢, which means you do not normally need to worry about which version of the system librar-
iesyou have. You need not install LinuxThreads, either. A program linked with - st at i ¢ isdlightly larger than adynamically linked
program, but also slightly faster (3-5%). However, one problem with a statically linked program is that you can't use user-defined func-
tions (UDFs). If you are going to write or use UDFs (thisis something for C or C++ programmers only), you must compile MySQL
yourself using dynamic linking.

A known issue with binary distributions is that on older Linux systemsthat usel i bc (such as Red Hat 4.x or Slackware), you get some
(non-fatal) issues with hostname resolution. If your system uses| i bc rather than gl i bc2, you probably will encounter some diffi-
culties with hostname resolution and get pwnanmn( ) . This happens because gl i bc (unfortunately) depends on some external libraries
to implement hostname resolution and get pwent () , even when compiled with - st at i c. These problems manifest themselvesin
two ways:

¢ You may seethe following error message whenyourunnmysql _i nstal | _db:

Sorry, the host 'xxxx' could not be |ooked up

You can deal with thisby executingmysql _i nstal | _db --f or ce, which doesnot executether esol vei p testin

nysql _i nstal | _db. Thedownside isthat you cannot use hostnames in the grant tables: except for | ocal host , you must use
IP numbersinstead. If you are using an old version of MySQL that does not support - - f or ce, you must manualy remove ther e-
sol vei ptestinnysql _i nstal | _db using atext editor.

e You aso may seethefollowing error when you try to run nysql d with the - - user option:

getpwnam No such file or directory

To work around this problem, start mysql d by using the su command rather than by specifying the - - user option. This causes
the systemitself to change the user ID of thenysql d process so that nysql d need not do so.

Another solution, which solves both problems, is not to use a binary distribution. Obtain aMySQL source distribution (in RPM or
t ar . gz format) and install that instead.

On some Linux 2.2 versions, you may get the error Resour ce t enporari|ly unavai |l abl e when clients make a great many
new connectionsto anysql d server over TCP/IP. The problem isthat Linux has a delay between the time that you close a TCP/IP
socket and the time that the system actually freesit. Thereisroom for only afinite number of TCP/IP dlots, so you encounter the re-
source-unavailable error if clients attempt too many new TCP/IP connections over a short period of time. For example, you may see the
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error when you run the MySQL t est - connect benchmark over TCP/IP.

We have inquired about this problem afew times on different Linux mailing lists but have never been able to find a suitable resolution.
The only known “fix” isfor clients to use persistent connections, or, if you are running the database server and clients on the same ma-
chine, to use Unix socket file connections rather than TCP/IP connections.

2.13.1.3. Linux Source Distribution Notes

The following notes regarding gl i bc apply only to the situation when you build MySQL yourself. If you are running Linux on an x86
machine, in most cases it is much better for you to use our binary. We link our binaries against the best patched version of gl i bc we
can find and with the best compiler options, in an attempt to make it suitable for a high-load server. For atypical user, even for setups
with alot of concurrent connections or tables exceeding the 2GB limit, our binary isthe best choice in most cases. After reading the fol-
lowing text, if you are in doubt about what to do, try our binary first to determine whether it meets your needs. If you discover that it is
not good enough, you may want to try your own build. In that case, we would appreciate a hote about it so that we can build a better
binary next time.

MySQL uses LinuxThreads on Linux. If you are using an old Linux version that doesn't have gl i bc2, you must install LinuxThreads
before trying to compile MySQL. Y ou can obtain LinuxThreads from http://dev.mysqgl.com/downloads/os-linux.html.

Notethat gl i bc versions before and including version 2.1.1 have afatal bugin pt hr ead_nut ex_t i medwai t () handling, which
isused when | NSERT DELAYED statements are issued. We recommend that you not use | NSERT DELAYED before upgrading
glibc.

Note that Linux kernel and the LinuxThread library can by default handle a maximum of 1,024 threads. If you plan to have more than
1,000 concurrent connections, you need to make some changes to LinuxThreads, as follows:

e Increase PTHREAD_THREADS_NMAXinsysdeps/ uni x/ sysv/ | inux/bits/ | ocal _I i m h to4096 and decrease
STACK_SI ZEin| i nuxt hreads/ i nt er nal s. h to 256KB. The paths are relative to theroot of gl i bc. (Notethat MySQL is
not stable with 600-1000 connectionsif STACK _SI ZE isthe default of 2MB.)

¢ Recompile LinuxThreadsto produceanew | i bpt hr ead. a library, and relink MySQL against it.

Thereis another issue that greatly hurts MySQL performance, especially on SMP systems. The mutex implementation in LinuxThreads
ingl i bc 2.1isvery poor for programs with many threads that hold the mutex only for a short time. This produces a paradoxical result:
If you link MySQL against an unmodified LinuxThreads, removing processors from an SMP actually improves MySQL performancein
many cases. We have made a patch available for gl i bc 2.1.3 to correct this behavior (ht-
tp://dev.mysqgl.com/Downloads/Linux/linuxthreads-2.1-patch).

With gl i bc 2.2.2, MySQL uses the adaptive mutex, which is much better than even the patched onein gl i bc 2.1.3. Be warned,
however, that under some conditions, the current mutex codein gl i bc 2.2.2 overspins, which hurts MySQL performance. The likeli-
hood that this condition occurs can be reduced by re-nicing the nysql d process to the highest priority. We have also been able to cor-
rect the overspin behavior with apatch, available at http://dev.mysgl.com/Downloads/Linux/linuxthreads-2.2.2.patch. It combines the
correction of overspin, maximum number of threads, and stack spacing all in one. You need to apply itinthel i nuxt hr eads direct-
ory withpat ch -p0 </tnp/linuxthreads-2.2. 2. pat ch. Wehopeitisincluded in some formin future releases of gl i bc
2.2. Inany case, if you link against gl i bc 2.2.2, you still need to correct STACK_SI ZE and PTHREAD _THREADS MAX. We hope
that the defaults is corrected to some more acceptable values for high-load MySQL setup in the future, so that the commands needed to
produce your own build can bereducedto . / confi gure; nake; make install.

We recommend that you use these patches to build a special static version of | i bpt hr ead. a and useit only for statically linking
against MySQL . We know that these patches are safe for MySQL and significantly improve its performance, but we cannot say any-
thing about their effects on other applications. If you link other applications that require LinuxThreads against the patched static version
of thelibrary, or build a patched shared version and install it on your system, you do so at your own risk.

If you experience any strange problems during the installation of MySQL, or with some common utilities hanging, it is very likely that
they are either library or compiler related. If thisis the case, using our binary resolves them.

If you link your own MySQL client programs, you may see the following error at runtime:

Id.so.1: fatal: |ibnysqlclient.so.#:
open failed: No such file or directory

This problem can be avoided by one of the following methods:
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e Link clientswiththe- W , r/ful | /path/to/libmysqgl client. so flagrather than with - Lpat h).
e Copylibnysqgclient.soto/usr/lib.

¢ Add the pathname of the directory wherel i bnysql cl i ent . so islocated to the LD_RUN_PATH environment variable before
running your client.

If you are using the Fujitsu compiler (f cc/ FCC), you may have some problems compiling MySQL because the Linux header files are
very gcc oriented. Thefollowing conf i gur e line should work with f cc/ FCC:

CC=fcc CFLAGS="-O -K fast -K lib -K omtfp -Kpreex -D GNU SOURCE \
- DOONST=const - DNO _STRTOLL_PROTO' \

CXX=FCC CXXFLAGS="-0O -K fast -K lib \
-K omtfp -K preex --no_exceptions --no_rtti -D_GNU_SOURCE \
- DCONST=const -Dalloca=__builtin_alloca -DNO STRTOLL_PROTO \
'-D_EXTERN_I NLI NE=static __inline' " \

./configure \
--prefix=/usr/local/nysql --enable-assenbler \
--with-nmysql d-1dfl ags=-al |l -static --disabl e-shared \
--w th-1ow nenory

2.13.1.4. Linux Post-Installation Notes

nysql . server canbefoundinthesupport-fil es directory under the MySQL installation directory or in aMySQL source tree.
Youcaningtalitas/ etc/init.d/ mysqgl forautomatic MySQL startup and shutdown. See Section 2.10.2.2, “ Starting and Stop-
ping MySQL Automatically”.

If MySQL cannot open enough files or connections, it may be that you have not configured Linux to handle enough files.

In Linux 2.2 and onward, you can check the number of allocated file handles as follows:

shel | > cat /proc/sys/fs/file-mx
shel | > cat /proc/sys/fs/dquot-max
shel | > cat /proc/sys/fs/super-mx

If you have more than 16M B of memory, you should add something like the following to your init scripts (for example, /
etc/init.d/boot.|ocal onSuSE Linux):

echo 65536 > /proc/sys/fs/file-max
echo 8192 > /proc/sys/fs/dquot - max
echo 1024 > /proc/sys/fs/super-mx

Y ou can also run the echo commands from the command lineasr oot , but these settings are lost the next time your computer restarts.

Alternatively, you can set these parameters on startup by using thesysct | tool, which is used by many Linux distributions (including
SuSE Linux 8.0 and later). Put the following valuesinto afilenamed / et ¢/ sysct | . conf:

# I ncrease sone val ues for MySQL
fs.file-max = 65536
fs.dquot-nmax = 8192
fs.super-max = 1024

Y ou should also add the following to / et ¢/ ny. cnf:

[ mysql d_saf e]
open-files-11mt=8192

This should allow the server alimit of 8,192 for the combined number of connections and open files.

The STACK_SI ZE constant in LinuxThreads controls the spacing of thread stacks in the address space. It needs to be large enough so
that there is plenty of room for each individua thread stack, but small enough to keep the stack of some threads from running into the
global mysql d data. Unfortunately, as we have experimentally discovered, the Linux implementation of nmap() successfully unmaps
amapped region if you ask it to map out an address currently in use, zeroing out the data on the entire page instead of returning an error.
So, the safety of nysql d or any other threaded application depends on the “gentlemanly” behavior of the code that creates threads. The
user must take measures to make sure that the number of running threads at any given timeis sufficiently low for thread stacks to stay
away from the global heap. With mysql d, you should enforce this behavior by setting a reasonable value for the max_connect i ons
variable.
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If you build MySQL yourself, you can patch LinuxThreads for better stack use. See Section 2.13.1.3, “Linux Source Distribution
Notes’. If you do not want to patch LinuxThreads, you should set max_connect i ons to avalue no higher than 500. It should be
even lessif you have alarge key buffer, large heap tables, or some other things that make mysql d alocate alot of memory, or if you
arerunning a 2.2 kernel with a2GB patch. If you are using our binary or RPM version, you can safely set mnax_connect i ons at
1500, assuming no large key buffer or heap tables with lots of data. The more you reduce STACK_SI ZE in LinuxThreads the more
threads you can safely create. We recommend values between 128K B and 256K B.

If you use alot of concurrent connections, you may suffer from a“feature” in the 2.2 kernel that attempts to prevent fork bomb attacks
by penalizing a process for forking or cloning a child. This causes MySQL not to scale well as you increase the number of concurrent
clients. On single-CPU systems, we have seen this manifest as very slow thread creation; it may take along time to connect to MySQL
(aslong as one minute), and it may take just as long to shut it down. On multiple-CPU systems, we have observed agradual dropin
query speed as the number of clientsincreases. In the process of trying to find a solution, we have received a kernel patch from one of
our users who claimed it helped for his site. This patch is available at http://dev.mysgl.com/Downloads/Patches/linux-fork.patch. We
have done rather extensive testing of this patch on both development and production systems. It has significantly improved MySQL per-
formance without causing any problems and we recommend it to our users who still run high-load servers on 2.2 kernels.

Thisissue has been fixed in the 2.4 kernel, so if you are not satisfied with the current performance of your system, rather than patching
your 2.2 kernel, it might be easier to upgrade to 2.4. On SMP systems, upgrading also gives you anice SMP boost in addition to fixing
the fairness bug.

We have tested MySQL on the 2.4 kernel on atwo-CPU machine and found MySQL scales much better. There was virtually no slow-
down on query throughput all the way up to 1,000 clients, and the MySQL scaling factor (computed as the ratio of maximum through-
put to the throughput for one client) was 180%. We have observed similar results on afour-CPU system: Virtually no slowdown asthe
number of clients was increased up to 1,000, and a 300% scaling factor. Based on these results, for ahigh-load SMP server using a2.2
kernel, we definitely recommend upgrading to the 2.4 kernel at this point.

We have discovered that it is essential to runthe nysql d process with the highest possible priority on the 2.4 kernel to achieve maxim-
um performance. This can be done by adding ar eni ce -20 $$ commandtonysql d_saf e. In our testing on afour-CPU ma-
chine, increasing the priority resulted in a 60% throughput increase with 400 clients.

We are currently also trying to collect more information on how well MySQL performs with a 2.4 kernel on four-way and eight-way
systems. If you have access such a system and have done some benchmarks, please send an email message to
<benchmar ks@rysql . con® with the results. We will review them for inclusion in the manual.

If you seeadead mysql d server process with ps, this usually means that you have found a bug in MySQL or you have a corrupted ta-
ble. See Section B.1.4.2, “What to Do If MySQL Keeps Crashing”.

To get acoredump on Linux if mysql d dieswith aSI GSEGV signal, you can start mysql d withthe- - cor e-fi | e option. Note
that you also probably need to raise the corefilesize by addingul i mit -c¢ 1000000 tonysql d_saf e or starting
nysql d_saf e with--core-fil e-si ze=1000000. See Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.

2.13.1.5. Linux x86 Notes

MySQL requires| i bc 5.4.12 or newer. It is known to work with | i bc 5.4.46. gl i bc 2.0.6 and later should aso work. There have
been some problemswith the gl i bc RPMs from Red Hat, so if you have problems, check whether there are any updates. Thegl i bc
2.0.7-19 and 2.0.7-29 RPMs are known to work.

If you are using Red Hat 8.0 or anew gl i bc 2.2.x library, you may seenysql d dieinget host byaddr () . This happens because
thenew gl i bc library requires a stack size greater than 128K B for thiscall. To fix the problem, start nysql d with the -

-t hread- st ack=192K option. (Use- O t hread_st ack=192K before MySQL 4.) This stack size is the default on MySQL
4.0.10 and above, so you should not see the problem.

If you are using gcc 3.0 and above to compile MySQL, you must install thel i bst dc++v3 library before compiling MySQL; if you
don't do this, you get an error about amissing __cxa_pur e_vi rt ual symbol during linking.

On some older Linux distributions, conf i gur e may produce an error like this:

Syntax error in sched.h. Change _Pto __Pin the
/usr/include/sched.h file.
See the Installation chapter in the Reference Manual .

Just do what the error message says. Add an extra underscore to the P macro name that has only one underscore, and then try again.

Y ou may get some warnings when compiling. Those shown here can be ignored:

nysql d. cc -o objs-thread/ nysql d. o
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nysqgld.cc: In function “void init_signals()':

nysql d. cc: 315: warni ng: assi gnnment of negative value "-1' to
“long unsigned int'

nysql d.cc: In function “void * signal _hand(void *)':

nysql d. cc: 346: warni ng: assi gnment of negative value "-1' to
“long unsigned int'

If mysql d aways dumps core when it starts, the problem may be that you haveanold/ | i b/ | i bc. a. Try renaming it, and then re-
movesql / nysql d and doanew meke i nstal | andtry again. This problem has been reported on some Slackware installations.

If you get the following error when linking mysql d, it meansthat your | i bg++. a isnot installed correctly:

Jusr/lib/libc.a(putc.0o): In function *_IO putc':
putc.o(.text+0x0): nultiple definition of ~_10O putc'

You canavoidusing | i bg++. a by running conf i gur e likethis:

shel | > CXX=gcc ./configure

2.13.1.6. Linux SPARC Notes

In some implementations, r eaddi r _r () isbroken. The symptom isthat the SHOWV DATABASES statement always returns an empty
set. This can be fixed by removing HAVE_READDI R_Rfrom conf i g. h after configuring and before compiling.

2.13.1.7. Linux Alpha Notes

We have tested MySQL 5.1 on Alphawith our benchmarks and test suite, and it appears to work well.

We currently build the MySQL binary packages on SUSE Linux 7.0 for AXP, kernel 2.4.4-SMP, Compag C compiler (V6.2-505) and
Compag C++ compiler (V6.3-006) on a Compag DS20 machine with an Alpha EV6 processor.

Y ou can find the preceding compilers at http://www.support.compag.com/alpha-tools/. By using these compilers rather than gcc, we
get about 9-14% better MySQL performance.

For MySQL on Alpha, weusethe- ar ch gener i c flag to our compile options, which ensures that the binary runs on all Alpha pro-
cessors. We also compile statically to avoid library problems. The conf i gur e command looks like this:

CC=ccc CFLAGS="-fast -arch generic" CXX=cxx \

CXXFLAGS="-fast -arch generic -noexceptions -nortti" \

./configure --prefix=/usr/local/mysql --disable-shared \
--w th-extra-charsets=conpl ex --enabl e-thread-safe-client \
--with-nysql d-1df | ags=-non_shared --w th-client-I|dflags=-non_shared

Some known problems when running MySQL on Linux-Alpha:

« Debugging threaded applications like MySQL does not work with gdb 4. 18. You should use gdb 5.1 instead.
e If youtry linking mysql d statically when using gcc, the resulting image dumps core at startup time. In other words, do not use -
-w t h-nysql d-1dfl ags=-al | -stati c withgcc.
2.13.1.8. Linux PowerPC Notes
MySQL should work on MkLinux with the newest gl i bc package (tested with gl i bc 2.0.7).
2.13.1.9. Linux MIPS Notes

To get MySQL to work on Qube2 (Linux Mips), you need the newest gl i bc libraries. gl i bc- 2. 0. 7- 29C2 isknown to work. Y ou
must also use gcc 2.95.2 or newer).

2.13.1.10. Linux IA-64 Notes

To get MySQL to compile on Linux 1A-64, we use the following conf i gur e command for building with gcc 2.96:

CC=gcc \
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CFLAGS="-O8 -fno-omit-frame-pointer" \
CXX=gcc \
CXXFLAGS="-CB -fno-omit-frane-pointer -felide-constructors \
-fno-exceptions -fno-rtti" \
./configure --prefix=/usr/|ocal/mysqgl \
"--w th-coment=Cfficial MySQL binary" \
--Ww t h-extra-charset s=conpl ex

On |A-64, the MySQL client binaries use shared libraries. This meansthat if you install our binary distribution at alocation other than /
usr/ 1 ocal / nysql , you need to add the path of the directory whereyou havel i brrysqgl cl i ent . so installed either to the/
etc/ | d. so. conf fileortothevaueof your LD LI BRARY_PATH environment variable.

See Section B.1.3.1, “Problems Linking to the MySQL Client Library”.

2.13.1.11. SELinux Notes

RHEL4 comes with SELinux, which supports tighter access control for processes. If SELinux is enabled (SELI NUX in/
et c/selinux/configissettoenforcing, SELI NUXTYPE issettoeithert ar get ed or st ri ct ), you might encounter prob-
lemsinstalling MySQL AB RPM packages.

Red Hat has an update that solvesthis. It involves an update of the “security policy” specification to handle theinstall structure of the
RPMs provided by MySQL AB. For further information, see https://bugzilla.redhat.com/bugzilla/show_bug.cgi ?id=167551 and ht-
tp://rhn.redhat.com/erratal RHBA-2006-0049.html.

The preceding discussion applies only to RHEL4. The patch is unnecessary for RHEL5.

2.13.2. Mac OS X Notes

2.13.2.1.

2.13.2.2.

OnMac OS X, t ar cannot handle long filenames. If you need to unpack a. t ar . gz distribution, use gnut ar instead.

Mac OS X 10.x (Darwin)

MySQL should work without major problems on Mac OS X 10.x (Darwin).

Known issues:

« If you have problems with performance under heavy load, try using the - - ski p-t hr ead- pri ori ty optiontonysql d. This
runs all threads with the same priority. On Mac OS X, this gives better performance, at least until Apple fixesits thread scheduler.

e Theconnectiontimes(wai t _ti meout,interactive_tineout andnet_read_ti nmeout) valuesare not honored.
Thisis probably asignal handling problem in the thread library where the signal doesn't break a pending read and we hope that a fu-

ture update to the thread libraries will fix this.

Our binary for Mac OS X is compiled on Darwin 6.3 with the following conf i gur e line:
CC=gcc CFLAGS="-@3 -fno-omt-frame-pointer" CXX=gcc \
CXXFLAGS="-CB -fno-omt-frame-pointer -felide-constructors \

-fno-exceptions -fno-rtti" \

.lconfigure --prefix=/usr/local/nysql \

--W th-extra-charset s=conpl ex --enabl e-thread-safe-client \
--enabl e-l1ocal -infile --disabl e-shared

See Section 2.5, “Installing MySQL on Mac OS X”.

Mac OS X Server 1.2 (Rhapsody)

For current versions of Mac OS X Server, no operating system changes are necessary before compiling MySQL. Compiling for the
Server platform is the same as for the client version of Mac OS X.

For older versions (Mac OS X Server 1.2, ak.a. Rhapsody), you must first install a pthread package before trying to configure MySQL.

See Section 2.5, “Installing MySQL on Mac OS X”.
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2.13.3. Solaris Notes

For information about installing MySQL on Solaris using PKG distributions, see Section 2.6, “Installing MySQL on Solaris”.

On Solaris, you may run into trouble even before you get the MySQL distribution unpacked, asthe Solarist ar cannot handle long file-
names. This means that you may see errors when you try to unpack MySQL.

If this occurs, you must use GNU t ar (gt ar ) to unpack the distribution. Y ou can find a precompiled copy for Solaris at ht-
tp://dev.mysqgl.com/downl oads/os-solaris.html.

Sun native threads work only on Solaris 2.5 and higher. For Solaris 2.4 and earlier, MySQL automatically uses MIT-pthreads. See Sec-
tion 2.9.5, “MIT-pthreads Notes”.

If you get the following error from conf i gur e, it means that you have something wrong with your compiler installation:
checking for restartable systemcalls... configure: error can not
run test prograns while cross conpiling

In this case, you should upgrade your compiler to anewer version. Y ou may also be able to solve this problem by inserting the follow-
ing row into theconf i g. cache file:

ac_cv_sys_restartabl e_syscal | s=${ac_cv_sys_restartabl e_syscal | s=' no' }

If you are using Solaris on a SPARC, the recommended compiler isgcc 2.95.2 or 3.2. You can find this at http://gcc.gnu.org/. Note that
gcc 2.8.1 does not work reliably on SPARC.

The recommended conf i gur e linewhenusinggcc 2.95.2is:

CC=gcc CFLAGS="-@3" \
CXX=gcc CXXFLAGS="-CB -felide-constructors -fno-exceptions -fno-rtti" \
.lconfigure --prefix=/usr/local/nysql --wth-Iow nenory \

- -enabl e- assenbl er

If you have an UltraSPARC system, you can get 4% better performance by adding - ncpu=v8 - W4, - xar ch=v8pl usa tothe
CFLAGS and CXXFLAGS environment variables.

If you have Sun's Forte 5.0 (or newer) compiler, you canrun conf i gur e likethis:

CC=cc CFLAGS="-Xa -fast -native -xstrconst -nt" \
CXX=CC CXXFLAGS="-noex -nt"
.lconfigure --prefix=/usr/local/nysql --enable-assenbler

To create a 64-bit binary with Sun's Forte compiler, use the following configuration options:

CC=cc CFLAGS="-Xa -fast -native -xstrconst -mt -xarch=v9" \
CXX=CC CXXFLAGS="-noex -mt -xarch=v9" ASFLAGS="-xarch=v9" \
.lconfigure --prefix=/usr/local/nysql --enable-assenbler

To create a 64-bit Solaris binary using gcc, add - n64 to CFLAGS and CXXFLAGS and remove - - enabl e- assenbl er fromthe
confi gure line

In the MySQL benchmarks, we obtained a 4% speed increase on UltraSPARC when using Forte 5.0 in 32-bit mode, as compared to us-
ing gcc 3.2 withthe- ntpu flag.

If you create a 64-bit mysql d binary, it is 4% slower than the 32-bit binary, but can handle more threads and memory.

When using Solaris 10 for x86_64, you should mount any filesystems on which you intend to store | nnoDB fileswith thef or cedi r -
ect i o option. (By default mounting is done without this option.) Failing to do so will cause a significant drop in performance when us-
ing the | nnoDB storage engine on this platform.

If you get a problem with f dat async or sched_yi el d, you can fix thisby adding LI BS=-1 rt totheconfi gur e line

For compilers older than WorkShop 5.3, you might have to edit the conf i gur e script. Change this line:

#if ldefined(_ STDC ) || _STDC_ !=1
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Tothis:
#if !defined(__STDC )

If youturnon___ STDC _ with the - Xc option, the Sun compiler can't compile with the Solaris pt hr ead. h header file. Thisisa Sun
bug (broken compiler or broken include file).

If mysql d issuesthe following error message when you run it, you have tried to compile MySQL with the Sun compiler without en-
abling the - nt multi-thread option:

libc internal error: _rmutex_unlock: rmutex not held

Add - nt to CFLAGS and CXXFLAGS and recompile.

If you are using the SFW version of gcc (which comes with Solaris 8), you must add / opt / sf w/ | i b to the environment variable
LD LI BRARY_PATH before running conf i gur e.

If you are using the gcc available from sunf r eewar e. com you may have many problems. To avoid this, you should recompile
gcc and GNU bi nut i | s on the machine where you are running them.

If you get the following error when compiling MySQL with gcc, it meansthat your gcc is not configured for your version of Solaris:

shell> gcc -G8 -g -O2 -DDBUG OFF -0 thr_alarm...
./thr_alarmc: In function "signal _hand':
./thr_alarmc:556: too nmany argunments to function "sigwait'

The proper thing to do in this case isto get the newest version of gcc and compile it with your current gcc compiler. At least for Solar-
is2.5, aimost al binary versions of gcc have old, unusable include files that break all programs that use threads, and possibly other
programs as well.

Solaris does not provide static versions of al system libraries (I i bpt hr eads and | i bdl ), so you cannot compile MySQL with -
-stati c. If youtry to do so, you get one of the following errors:

Id: fatal: library -1dl: not found
undefined reference to "dl open'
cannot find -Irt

If you link your own MySQL client programs, you may see the following error at runtime:

Id.so.1: fatal: libnysqlclient.so.#:
open failed: No such file or directory

This problem can be avoided by one of the following methods:

e Link clientswiththe- W, r/ful |/ path/to/libmysqgl client. so flagrather than with - Lpat h).

e Copylibnysqgclient.soto/usr/lib.

e Add the pathname of the directory wherel i bnysql cl i ent . so islocated to the LD_RUN_PATH environment variable before
running your client.

If you have problemswith conf i gur e trying to link with - | z when you don't have z| i b installed, you have two options:

« If you want to be able to use the compressed communication protocol, you need to get and install zI i b fromf t p. gnu. or g.

*« Runconfigure withthe--wi t h- named- z- | i bs=no option when building MySQL.

If you are using gcc and have problems with loading user-defined functions (UDFs) into MySQL, try adding - | gcc to thelink line for
the UDF.

If you would like MySQL to start automatically, you can copy support-fil es/ nysql.server to/etc/init.dandcreaea
symboliclink toitnamed/ et ¢/ r ¢3. d/ S99nysql . server.
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If too many processes try to connect very rapidly to mysql d, you should see this error in the MySQL log:

Error in accept: Protocol error

Y ou might try starting the server with the - - back | og=50 option as aworkaround for this. (Use- O back_| og=50 before
MySQL 4.)

Solaris doesn't support corefilesfor set ui d() applications, so you can't get acore filefromnmysql d if you areusing the - - user
option.

2.13.3.1. Solaris 2.7/2.8 Notes

Normally, you can use a Solaris 2.6 binary on Solaris 2.7 and 2.8. Most of the Solaris 2.6 issues also apply for Solaris 2.7 and 2.8.
MySQL should be able to detect new versions of Solaris automatically and enable workarounds for the following problems.

Solaris 2.7 / 2.8 has some bugs in the include files. Y ou may see the following error when you use gcc:

[usr/include/w dec. h: 42: warni ng: “getwe' redefined
/usr/include/wchar. h:326: warning: this is the |location of the previous
definition

If this occurs, you can fix the problem by copying/ usr /i ncl ude/ wi dec. hto
...lliblgcec-1iblos/gce-version/include andchanging line41 from this:

#if Idefined(lint) & !'defined(__lint)
Tothis:
#i f Idefined(lint) & !defined(__lint) && !defined(getwc)

Alternatively, you can edit / usr /i ncl ude/ wi dec. h directly. Either way, after you make the fix, you should remove con-
fig.cacheandrunconfi gure agan.

If you get the following errors when you run neke, it's because conf i gur e didn't detect the cur ses. h file (probably because of the
errorin/ usr/incl ude/ wi dec. h):

file included from nysql.cc:50:
r/include/term h: 1060: syntax error before °,'
r/in

I'n
lu
lu clude/term h: 1081: syntax error before *;'

S
S
The solution to this problem is to do one of the following:

¢ Configure with CFLAGS=- DHAVE_CURSES H CXXFLAGS=- DHAVE_CURSES_H ./ confi gure.

e Edit/ usr/include/w dec. h asindicated in the preceding discussion and re-run conf i gur e.

« Removethe#def i ne HAVE TERMIinefromtheconfi g. h fileand run nake again.

If your linker cannot find - | z when linking client programs, the problem is probably that your | i bz. so fileisinstalledin/
usr/ 1 ocal /i b.You canfix this problem by one of the following methods:

e Add/usr/local/libtoLD LI BRARY_ PATH.

e Addalinktolibz.sofrom/Iib.

e If you are using Solaris 8, you can install the optional z| i b from your Solaris 8 CD distribution.

*« Runconfigure withthe--wi t h- named- z- | i bs=no option when building MySQL.

2.13.3.2. Solaris x86 Notes
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On Solaris 8 on x86, mysql d dumps coreif you remove the debug symbolsusing st ri p.

If you are using gcc on Solaris x86 and you experience problems with core dumps under load, you should use the following conf i g-
ur e command:

CC=gcc CFLAGS="- 3 -fonit-frane-pointer -DHAVE CURSES H' \

CXX=gcc \

CXXFLAGS="-B -fomt-frame-pointer -felide-constructors \
-fno-exceptions -fno-rtti -DHAVE CURSES_H' \

./configure --prefix=/usr/local/nysql

Thisavoids problemswith thel i bst dc++ library and with C++ exceptions.

If this doesn't help, you should compile a debug version and run it with atrace file or under gdb. See MySQL Internals: Porting.

2.13.4. BSD Notes

This section provides information about using MySQL on variants of BSD Unix.

2.13.4.1. FreeBSD Notes

FreeBSD 4.x or newer is recommended for running MySQL, because the thread package is much more integrated. To get a secure and
stable system, you should use only FreeBSD kernelsthat are marked - RELEASE.

The easiest (and preferred) way to install MySQL isto usethenysql - server andnysqgl - cl i ent portsavailable at ht-

tp:/lwww.freebsd.org/. Using these ports gives you the following benefits:

« A working MySQL with all optimizations enabled that are known to work on your version of FreeBSD.

e Automatic configuration and build.

e Startup scriptsinstalledin/ usr/ | ocal /etc/rc. d.

¢ Theabilitytousepkg_i nf o - L toseewhichfilesareinstalled.

« Theability to use pkg_del et e to remove MySQL if you no longer want it on your machine.

It is recommended you use MIT-pthreads on FreeBSD 2.x, and native threads on FreeBSD 3 and up. It is possible to run with native

threads on some late 2.2.x versions, but you may encounter problems shutting down mysql d.

Unfortunately, certain function calls on FreeBSD are not yet fully thread-safe. Most notably, thisincludes the get host bynane()

function, which is used by MySQL to convert hosthames into |P addresses. Under certain circumstances, the mysql d process suddenly

causes 100% CPU load and is unresponsive. If you encounter this problem, try to start MySQL using the - - ski p- nanme-r esol ve
option.

Alternatively, you can link MySQL on FreeBSD 4.x against the LinuxThreads library, which avoids afew of the problems that the nat-

ive FreeBSD thread implementation has. For a very good comparison of LinuxThreads versus native threads, see Jeremy Zawodny's art-

icle FreeBSD or Linux for your MySQL Server? at http://jeremy.zawodny.com/blog/archives/000697.html .

Known problem when using LinuxThreads on FreeBSD is:

e Theconnectiontimes (wai t _ti neout,interactive_tinmeout andnet_read_ti nmeout ) valuesare not honored. The
symptom is that persistent connections can hang for a very long time without getting closed down and that a 'kill' for a thread will
not take affect until the thread does it a new command
Thisis probably asigna handling problem in the thread library where the signal doesn't break a pending read. Thisis supposed to
be fixed in FreeBSD 5.0

The MySQL build process requires GNU make (gnake) to work. If GNU nake isnot available, you must install it first before compil-

ing MySQL.

The recommended way to compile and install MySQL on FreeBSD with gcc (2.95.2 and up) is:
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CC=gcc CFLAGS="-@2 -fno-strength-reduce" \
CXX=gcc CXXFLAGS="-@2 -fno-rtti -fno-exceptions \
-felide-constructors -fno-strength-reduce" \
.lconfigure --prefix=/usr/local/nysql --enable-assenbler
gnmake
gmake instal
cd /usr/local /nmysq
bi n/ nmysql _install _db --user=nysq
bi n/ nysql d_safe &

If you notice that conf i gur e uses MIT-pthreads, you should read the MIT-pthreads notes. See Section 2.9.5, “MIT-pthreads Notes”.

If you get an error frommake i nstal | thatitcan'tfind/ usr/i ncl ude/ pt hr eads, confi gur e didn't detect that you need
MIT-pthreads. To fix this problem, remove conf i g. cache, andthenre-run conf i gur e withthe--wi t h-ni t -t hr eads option.

Be sure that your name resolver setup is correct. Otherwise, you may experience resolver delays or failures when connecting to
nysql d. Also make surethat thel ocal host entryinthe/ et c/ host s fileis correct. Thefile should start with aline similar to
this:

127.0.0.1 | ocal host | ocal host. your.domain

FreeBSD is known to have avery low default file handle limit. See Section B.1.2.18, “' FILE' Nor Founp and Similar Errors’. Start
the server by using the- - open-fil es-1imt optionfornysql d_saf e, or raisethelimitsfor thenysql d userin/

et c/ | ogi n. conf andrebuildit withcap_nkdb /etc/| ogi n. conf . Also be sure that you set the appropriate class for this user
in the password file if you are not using the default (usechpass mnysql d- user - nane). See Section 4.3.2, “nysql d_saf e —
MySQL Server Startup Script”.

FreeBSD limits the size of a processto 512MB, even if you have much more RAM available on the system. So you may get an error
such as this:

Qut of menory (Needed 16391 byt es)

In current versions of FreeBSD (at least 4.x and greater), you may increase this limit by adding the following entriesto the /
boot /| oader . conf fileand rebooting the machine (these are not settings that can be changed at run time with thesysct | com-
mand):

ker n. maxdsi z="1073741824" # 1GB
kern. df | dsi z="1073741824" # 1GB
kern. maxssi z="134217728" # 128MB

For older versions of FreeBSD, you must recompile your kernel to change the maximum data segment size for a process. In this case,
you should look at the MAXDSI Z option inthe LI NT config file for more information.

If you get problems with the current date in MySQL, setting the TZ variable should help. See Section 2.14, “Environment Variables’.
NetBSD Notes

To compile on NetBSD, you need GNU nake. Otherwise, the build process failswhen nake triestorun| i nt on C++ files.

OpenBSD 2.5 Notes

On OpenBSD 2.5, you can compile MySQL with native threads with the following options:

CFLAGS=- pt hread CXXFLAGS=-pthread ./configure --with-mt-threads=no

BSD/OS Version 2.x Notes

If you get the following error when compiling MySQL, your ul i m t valuefor virtual memory istoo low:

itemfunc.h: In nmethod
“ltemfunc_ge::Itemfunc_ge(const Itemfunc_ge &":
itemfunc. h:28: virtual nmenory exhausted

meke[ 2] : *** [itemfunc.o] Error 1

Tryusingul imit -v 80000 and run make again. If this doesn't work and you are using bash, try switching to csh or sh; some
BSDI users have reported problems with bash and ul i mi t .
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If you are using gcc, you may also use haveto usethe- - wi t h- | ow nenory flag for conf i gur e to be able to compile
sqgl _yacc. cc.

If you get problems with the current datein MySQL, setting the TZ variable should help. See Section 2.14, “Environment Variables’.

2.13.4.5. BSD/OS Version 3.x Notes
Upgrade to BSD/OS 3.1. If that is not possible, install BSDIpatch M300-038.

Use the following command when configuring MySQL :

env CXX=shlicc++ CC=shlicc2 \
./configure \
--prefix=/usr/local/nysql \
--local statedir=/var/mysql \
--without-perl \
--w t h-uni x- socket - pat h=/ var/ mysql / mysql . sock

Thefollowing is also known to work:

env CC=gcc CXX=gcc CXXFLAGS=-C3 \
./configure \
--prefix=/usr/local /mysql \
--Wi t h-uni x- socket - pat h=/ var/ nysql / nysql . sock

Y ou can change the directory locationsif you wish, or just use the defaults by not specifying any locations.

If you have problems with performance under heavy load, try using the - - ski p-t hr ead- pri ori ty optiontonysql d. Thisruns
all threads with the same priority. On BSDI 3.1, this gives better performance, at least until BSDI fixesits thread scheduler.

If you get theerror vi rt ual nenory exhaust ed while compiling, you should try usingul i mi 't -v 80000 and running meke
again. If this doesn't work and you are using bash, try switching to csh or sh; some BSDI users have reported problems with bash
andul imt.

2.13.4.6. BSD/OS Version 4.x Notes

BSDI 4.x has some thread-related bugs. If you want to use MySQL on this, you should install all thread-related patches. At least
M400-023 should beinstalled.

On some BSDI 4.x systems, you may get problems with shared libraries. The symptom is that you can't execute any client programs, for
example, nysql adm n. In this case, you need to reconfigure not to use shared libraries with the - - di sabl e- shar ed option to con-
figure.

Some customers have had problems on BSDI 4.0.1 that the mysql d binary after awhile can't open tables. This occurs because some
library/system-related bug causes nysql d to change current directory without having asked for that to happen.

Thefix isto either upgrade MySQL to at least version 3.23.34 or, after running conf i gur e, removetheline#def i ne
HAVE_REALPATHfrom conf i g. h before running make.

Note that this means that you can't symbolically link a database directories to another database directory or symbolic link atable to an-
other database on BSDI. (Making a symbolic link to another disk is okay).

2.13.5. Other Unix Notes
2.13.5.1. HP-UX Version 10.20 Notes

There are a couple of small problems when compiling MySQL on HP-UX. We recommend that you use gcc instead of the HP-UX nat-
ive compiler, because gcc produces better code.

We recommend using gcc 2.95 on HP-UX. Don't use high optimization flags (such as - O6) because they may not be safe on HP-UX.

Thefollowing conf i gur e line should work with gcc 2.95:

CFLAGS="-1/opt/dce/include -fpic" \

C?(XFLAGS=“-{/opt/dce/i ncl ude -felide-constructors -fno-exceptions \
-fno-rtti"

CXX=gcc \
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./configure --with-pthread \
--w t h-naned-thread-1ibs="-1dce' \
--prefix=/usr/local /nysql --disable-shared

Thefollowing conf i gur e line should work with gcc 3.1:

CFLAGS="-DHPUX -1/ opt/dce/include -G -fPIC'" CXX=gcc \
CXXFLAGS="-DHPUX -1/opt/dce/include -felide-constructors \
-fno-exceptions -fno-rtti - -fPIC" \
.lconfigure --prefix=/usr/local/nysql \
--W t h-extra-charset s=conpl ex --enabl e-thread-safe-client \
--enable-local-infile --with-pthread \
--wi th-naned-thread-1ibs=-1dce --with-1ib-ccflags=-fPIC
--di sabl e-shared

2.13.5.2. HP-UX Version 11.x Notes

Because of some critical bugsin the standard HP-UX libraries, you should install the following patches before trying to run MySQL on
HP-UX 11.0:

PHKL_22840 Streans cunul ative
PHNE_22397 ARPA cunul ati ve

This solves the problem of getting EWOULDBLOCK fromr ecv() and EBADF from accept () inthreaded applications.

If you are using gcc 2.95.1 on an unpatched HP-UX 11.x system, you may get the following error:

In file included from/usr/include/unistd. h: 11,
from../include/global.h: 125,
from nysql _priv. h: 15,
fromitemcc:19:
/usr/include/sys/unistd. h: 184: declaration of C function ...
/usr/include/sys/pthread. h: 440: previous declaration ...
In file included fromitem h: 306,
from nysql _priv. h: 158,
fromitemcc: 19:

The problem isthat HP-UX does not define pt hr eads_at f or k() consistently. It has conflicting prototypesin/
usr/include/ sys/unistd. h:184and/ usr/incl ude/ sys/ pt hr ead. h:440.

One solutionisto copy / usr /i ncl ude/ sys/ uni std. hintormysqgl /i ncl ude and edit uni st d. h and change it to match the
definitionin pt hr ead. h. Look for thisline:

extern int pthread_atfork(void (*prepare)(), void (*pal

, *parent) (),
void (*child)

ent
)
Changeit to look like this:
extern int pthread_atfork(void (*prepare)(void), void (*parent)(void),
void (*child)(void));
After making the change, the following conf i gur e line should work:
CFLAGS="-fom t-frame-pointer -G -fpic" CXX=gcc \
CXXFLAGS="-f el i de-constructors -fno-exceptions -fno-rtti -03" \
.lconfigure --prefix=/usr/local/nysql --disable-shared
If you are using HP-UX compiler, you can use the following command (which has been tested with cc B.11.11.04):
CC=cc CXX=aCC CFLAGS=+DD64 CXXFLAGS=+DD64 ./configure \
--w th-extra-character-set=conpl ex
Y ou can ignore any errors of the following type:
aCC: war ni ng 901: unknown option: “-3': use +help for online

docunent ati on

If you get the following error from conf i gur e, verify that you don't have the path to the K& R compiler before the path to the HP-UX
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C and C++ compiler:

checking for cc option to accept ANSI C... no
configure: error: MySQL requires an ANSI C conpiler (and a C++ conpiler).
Try gcc. See the Installation chapter in the Reference Manual .

Another reason for not being able to compileisthat you didn't define the +DD64 flags as just described.

Another possibility for HP-UX 11 isto use the MySQL binaries provided at http://dev.mysgl.com/downloads/, which we have built and
tested ourselves. We have also received reports that the HP-UX 10.20 binaries supplied by MySQL can be run successfully on HP-UX
11. If you encounter problems, you should be sure to check your HP-UX patch level.

IBM-AIX notes

Automatic detection of x| Cismissing from Autoconf, so a number of variables need to be set before running conf i gur e. Thefol-
lowing example uses the IBM compiler:

export CC="xlc_r -ma -CB8 -qgstrict -qoptim ze=3 -qmaxnmenr8192 "
export CXX="xICr -man -QB -qgstrict -qoptimze=3 -qmaxmem=8192"
export CFLAGS="-1 /usr/local/include"

export LDFLAGS="-L /usr/local/lib"

export CPPFLAGS=$CFLAGS

export CXXFLAGS=$CFLAGS

./configure --prefix=/usr/local \
--local statedir=/var/mysql \
--sbindir="/usr/local/bin" \
--libexecdir="/usr/local/bin" \
--enabl e-t hread-safe-client \
--enabl e-large-files

The preceding options are used to compile the MySQL distribution that can be found at http://www-frec.bull.com/.

If you change the - O3 to - O2 in the preceding conf i gur e line, you must also removethe- qstri ct option. Thisisalimitationin
the IBM C compiler.

If you are using gcc to compile MySQL, you must usethe - f no- except i ons flag, because the exception handling in gcc isnot
thread-safe! There are also some known problems with IBM's assembler that may cause it to generate bad code when used with gcc.

We recommend the following conf i gur e linewithgcc 2.95 on AlX:

CC="gcc -pipe -ncpu=power -W4,-many" \

CXX="gcc -pl pe -ncpu=power -W4,-many" \
CXXFLAGS="-felide-constructors -fno-exceptions -fno-rtti" \
./configure --prefix=/usr/local/nmysql --with-I|ow nenory

The - W4, - nany option is necessary for the compile to be successful. IBM isaware of this problem but isin no hurry to fix it because
of the workaround that is available. We don't know if the - f no- except i ons isrequired with gcc 2.95, but because MySQL doesn't
use exceptions and the option generates faster code, we recommend that you should always use it with gcc.

If you get a problem with assembler code, try changing the - ntcpu=xxx option to match your CPU. Typically power 2, power , or
power pc may need to be used. Alternatively, you might need to use 604 or 604e. We are not positive but suspect that power would
likely be safe most of the time, even on a power2 machine.

If you don't know what your CPU is, execute aunane - mcommand. It produces a string that looks like 000514676700, with a
format of xxyyyyyynmmss wherexx andss are always00, yyyyyy isaunique system ID and nmisthe ID of the CPU Planar. A
chart of these values can be found at http://www16.boulder.ibm.com/pseries/’en_US/cmds/aixcmds5/uname.htm.

This gives you a machine type and a machine model you can use to determine what type of CPU you have.

If you have problems with signals (MySQL dies unexpectedly under high load), you may have found an OS bug with threads and sig-
nals. In this case, you can tell MySQL not to use signals by configuring as follows:

CFLAGS=- DDONT_USE_THR_ALARM CXX=gcc \
CXXFLAGS="-fel i de-constructors -fno-exceptions -fno-rtti \
- DDONT_USE_THR_ALARM' \
./configure --prefix=/usr/local/mysql --wth-debug \
--w th-1ow menory

This doesn't affect the performance of MySQL, but has the side effect that you can't kill clientsthat are “sleeping” on a connection with
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nysql adm n kill ormysql adm n shut down. Instead, the client dies when it issues its next command.

On some versions of AlX, linking with | i bbi nd. a makesget ser vbynane() dump core. Thisisan AlX bug and should be repor-
ted to IBM.

For AlX 4.2.1 and gcc, you have to make the following changes.

After configuring, edit conf i g. h andi ncl ude/ my_confi g. h and change the line that saysthis:

#defi ne HAVE_SNPRI NTF 1

to this:

#undef HAVE_SNPRI NTF

And finally, inmysql d. cc, you need to add a prototype for i ni t gr oups() .

#i fdef _Al X41
extern "C' int initgroups(const char *,int);
#endi f

If you need to allocate alot of memory to the mysql d process, it'snot enoughtojustuseul imit -d unlimted.Youmay aso
have to modify nysql d_saf e to add aline something like this:

export LDR CNTRL=' MAXDATA=0x80000000"

Y ou can find more information about using alot of memory at ht-
tp://publib16.boulder.ibm.com/pseries/en_US/ai xprggd/genprogc/Irg_prg_support.htm.

Users of AlX 4.3 should use gmake instead of the nake utility included with AIX.

Asof AlX 4.1, the C compiler has been unbundled from AlX as a separate product. We recommend using gcc 3.3.2, which can be ob-
tained here: ftp://ftp.software.ibm.com/aix/freeSoftware/ai xtool box/RPM S/ppc/gcee/

The steps for compiling MySQL on AlX with gcc 3.3.2 are similar to those for using gcc 2.95 (in particular, the need to edit con-
fig. handmy_confi g. h after running conf i gur e). However, before running conf i gur e, you should also patch the
curses. h fileasfollows:

/opt/freeware/lib/gcc-Ilib/powerpc-ibmaix5.2.0.0/3.3.2/include/curses.h. ORI G
Mon Dec 26 02:17:28 2005

--- Jopt/freeware/lib/gcc-1ib/powerpc-ibmaix5.2.0.0/3.3.2/include/curses.h

Mon Dec 26 02: 40: 13 2005

kkkkkkhkkkhkkkkkk

**% 2023, 2029 **x*

#endi f /* Al X32_CURSES */
! #if defined(__USE_FI XED PROTOTYPES_ ) || defined(__cplusplus) || defined
(__STRICT_ANSI )

extern int delwin (WNDOW*);

extern int endwin (void);

extern int getcurx (WNDOW*);
--- 2023,2029 ----

#endi f /* Al X32_ CURSES */
i | #Liff'o &g (defined(__USE_FI XED_PROTOTYPES__) || defined(__cpl uspl us)
efine
(__STRICT_ANSI _))
extern int delw n (WNDOW*);
extern int endwin (void);
extern int getcurx (W NDOW*);

SunOS 4 Notes
On SunOS 4, MIT-pthreads is needed to compile MySQL. Thisin turn means you need GNU nmake.

Some SunOS 4 systems have problems with dynamic librariesand | i bt ool . You can usethe following conf i gur e lineto avoid
this problem:

.lconfigure --disable-shared --wi th-nysqld-Idflags=-all-static
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When compiling r eadl i ne, you may get warnings about duplicate defines. These can be ignored.

When compiling nysql d, therearesomei npl i cit decl aration of functi on warnings. Thesecanbeignored.

Alpha-DEC-UNIX Notes (Tru64)

If you are using egcs 1.1.2 on Digital Unix, you should upgradeto gcc 2.95.2, because egcs on DEC has some serious bugs!

When compiling threaded programs under Digital Unix, the documentation recommends using the - pt hr ead option for cc and cxx
andthe- | mach -1 exc libraries(in additionto - | pt hr ead). You should run conf i gur e something like this:

CC="cc -pthread" CXX="cxx -pthread -O' \
./configure --wth-naned-thread-Ilibs="-Ipthread -Inach -lexc -Ic"

When compiling mysql d, you may see a couple of warnings like this:

nysql d.cc: In function void handl e_connections()":
nysql d. cc: 626: passi ng Iong unS|gned int *' as argument 3 of
accept (i nt, sockadddr *,

Y ou can safely ignore these warnings. They occur because conf i gur e can detect only errors, not warnings.

If you start the server directly from the command line, you may have problems with it dying when you log out. (When you log out, your
outstanding processes receive a SI GHUP signal.) If so, try starting the server like this:

nohup nysqld [options] &

nohup causes the command following it to ignore any SI GHUP signal sent from the terminal. Alternatively, start the server by running
nysql d_saf e, whichinvokesnysql d using nohup for you. See Section 4.3.2, “nysql d_saf e — MySQL Server Startup
Script”.

If you get a problem when compiling mysys/ get _opt . c, just removethe#def i ne _NO_PROTOline from the start of that file.

If you are using Compaq's CC compiler, the following conf i gur e line should work:

CC="cc -pthread"
CFLAGS="-O4 -ansi _alias -ansi_args -fast -inline speed \
-specul ate all -arch host"
CXX="cxx -pthread"
CXXFLAGS="-O4 -ansi _alias -ansi_args -fast -inline speed \
-specul ate all -arch host -noexceptions -nortti”
export CC CFLAGS CXX CXXFLAGS
.lconfigure \
--prefix= /usr/local/nysql \
--with-1ow menmory \
--enable-large-files \
--enabl e- shared=yes \
--wi th-named-thread-1ibs="-1pthread -1 mach -lexc -1lc"
gnumake

If you get aproblem with | i bt ool when compiling with shared libraries as just shown, when linking mysql , you should be able to
get around this by issuing these commands:

cd nysql

/bin/sh ../libtool --nopde=link cxx -pthread -0O3 -DDBUG OFF \
-4 -ansi_alias -ansi_args -fast -inline speed \
-speculate all \ -arch host - DUNDEF_HAVE_GETHOSTBYNAME_R \
-0 nysgl nysqgl.o readline.o sqgl_string.o conpletion_hash.o \
../readline/libreadline.a -lcurses \

, ../libnysql/.libs/libnysqglclient.so -Im

cd ..

gnumake

gnuneke install

scripts/mysql _install _db

Alpha-DEC-OSF/1 Notes

If you have problems compiling and have DEC CCand gcc installed, try running conf i gur e likethis:

CC=cc CFLAGS=- O CXX=gcc CXXFLAGS=-(C8 \
.lconfigure --prefix=/usr/local/nysql
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If you get problemswith thec_asm h file, you can create and use a'dummy’ c_asm h file with:

touch include/c_asmh

CC=gcc CFLAGS=-1./include \

CXX=gcc CXXFLAGS=-(C8 \

./configure --prefix=/usr/local/nysql

Note that the following problemswith the | d program can be fixed by downloading the latest DEC (Compaq) patch kit from: ht-
tp://ftp.support.compag.com/public/unix/.

On OSF/1 V4.0D and compiler "DEC C V5.6-071 on Digital Unix V4.0 (Rev. 878)," the compiler had some strange behavior
(undefined asmsymbols). / bi n/ | d also appearsto be broken (problemswith _exi t undef i ned errors occurring while linking
nysql d). On this system, we have managed to compile MySQL with the following conf i gur e line, after replacing / bi n/ | d with
the version from OSF 4.0C:

CC=gcc CXX=gcc CXXFLAGS=-OB ./configure --prefix=/usr/local/nysql

With the Digital compiler "C++ V6.1-029," the following should work:

CC=cc -pthread
CFLAGS=-O4 -ansi_alias -ansi_args -fast -inline speed \
-specul ate all -arch host
CXX=cxx -pthread
CXXFLAGS=-O4 -ansi_alias -ansi_args -fast -inline speed \
-specul ate all -arch host -noexceptions -nortti
export CC CFLAGS CXX CXXFLAGS
.lconfigure --prefix=/usr/nysql/nysql \
--with-nmysqgl d-1dfl ags=-al | -static --disable-shared \
--wi th-naned-thread-1ibs="-1nmach -lexc -Ic"

In some versions of OSF/1, theal | oca() function isbroken. Fix this by removing thelinein conf i g. h that defines

" HAVE_ALLOCA' .

Theal | oca() function also may have an incorrect prototypein/ usr/ i ncl ude/ al | oca. h. Thiswarning resulting from this can
beignored.

conf i gur e usesthefollowing thread libraries automatically: - - wi t h- nanmed-t hr ead- | i bs="-1pt hread -Imach -1 exc
-lc".

When using gcc, you can also try running conf i gur e likethis:

CFLAGS=- D_PTHREAD USE_D4 CXX=gcc CXXFLAGS=-CB ./configure ...

If you have problems with signals (MySQL dies unexpectedly under high load), you may have found an OS bug with threads and sig-
nals. In this case, you can tell MySQL not to use signals by configuring with:

CFLAGS=- DDONT_USE_THR_ALARM \
CXXFLAGS=- DDONT_USE_THR_ALARM \
./configure ...

This does not affect the performance of MySQL, but has the side effect that you can't kill clientsthat are “sleeping” on a connection
withnmysqgl adm n kil | ormysqgl adm n shut down. Instead, the client dies when it issues its next command.

With gcc 2.95.2, you may encounter the following compile error:

sqgl _acl . cc: 1456: Internal conpiler error in “scan_region',
at except.c: 2566
Pl ease subnmit a full bug report.

To fix this, you should changeto the sql directory and do a cut-and-paste of the last gcc line, but change - O3 to - Q0 (or add - Q0 im-
mediately after gcc if you don't have any - Ooption on your compile line). After thisis done, you can just change back to the top-level
directory and run nake again.

2.13.5.7. SGl Irix Notes
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Asof MySQL 5.0, we don't provide binaries for Irix any more.

If you are using Irix 6.5.3 or newer, nysql d isableto create threads only if you run it as a user that has CAP_SCHED_MGT privileges
(such asr oot ) or givethemysql d server this privilege with the following shell command:

chcap "CAP_SCHED MGT+epi " /opt/mysql/libexec/ mysqld

Y ou may have to undefine some symbolsin conf i g. h after running conf i gur e and before compiling.

In some Irix implementations, theal | oca() functionisbroken. If themysql d server dies on some SELECT statements, remove the
linesfrom confi g. h that define HAVE_ALLOC and HAVE_ALLOCA H.If nysqgl adnm n cr eat e doesn't work, remove the line
fromconfi g. h that defines HAVE_READDI R_R. Y ou may have to remove the HAVE_TERM H line aswell.

SGI recommends that you install al the patches on this page as a set: ht-
tp://support.sgi.com/surfzone/patches/patchset/6.2_indigo.rps.html

At the very minimum, you should install the latest kernel rollup, the latest r | d rollup, and thelatest | i bc rollup.
Y ou definitely need all the POSIX patches on this page, for pthreads support:
http://support.sgi.com/surfzone/patches/patchset/6.2_posix.rps.html

If you get the something like the following error when compiling mysql . cc:

"/usr/include/curses.h", line 82: error(1084):
invalid conbinati on of type

Type the following in the top-level directory of your MySQL source tree:

extral/repl ace bool curses_bool < /usr/include/curses.h > include/curses.h
make

There have also been reports of scheduling problems. If only one thread is running, performanceis slow. Avoid this by starting another
client. This may lead to atwo-to-tenfold increase in execution speed thereafter for the other thread. Thisis a poorly understood problem
with Irix threads; you may have to improvise to find solutions until this can be fixed.

If you are compiling with gcc, you can use the following conf i gur e command:

CC=gcc CXX=gcc CXXFLAGS=-8 \
./configure --prefix=/usr/local/nysql --enable-thread-safe-client \
--w th-named-thread-1ibs=-1pthread

On Irix 6.5.11 with native Irix C and C++ compilers ver. 7.3.1.2, the following is reported to work

CC=cc CXX=CC CFLAGS='-O3 -n32 - TARG pl atformrl P22 -1/ usr/|ocal/include \
-L/usr/local/lib" CXXFLAGS='-QB -n32 -TARG pl atf ormel P22 \
-1/usr/local/include -L/usr/local/lib" \
./configure --prefix=/usr/local/nysql --wth-innodb \

--w th-1ibwap=/usr/local \

--w t h-naned- curses-1ibs=/usr/local/lib/libncurses.a

2.13.5.8. SCO UNIX and OpenServer 5.0.x Notes

The current port istested only on sco3. 2v5. 0. 5,sc03. 2v5. 0. 6,and sco3. 2v5. 0. 7 systems. There has also been progress on
aporttosco3. 2v4. 2. Open Server 5.0.8 (Legend) has native threads and allows files greater than 2GB. The current maximum file
sizeis 2GB.

We have been able to compile MySQL with the following conf i gur e command on OpenServer with gcc 2.95.3.

CC=gcc CFLAGS="-D FI LE_OFFSET_BI TS=64 - 3" \

CXX=gcc CXXFLAGS="-D_FI LE_OFFSET_BI TS=64 - 3" \

.lconfigure --prefix=/usr/local/nysql \
--enabl e-t hread-safe-client --wth-innodb \
--with-openssl --with-vio --with-extra-charsets=conpl ex

gcc isavailable at ftp://ftp.sco.com/pub/openserver5/opensrc/gnutool s-5.0.7Kj.
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This development system requires the OpenServer Execution Environment Supplement 0ss646B on OpenServer 5.0.6 and 0ss656B and
The OpenSource libraries found in gwxlibs. All OpenSource tools arein the opensr c directory. They are available at
ftp://ftp.sco.com/pub/openservers/opensrc/.

We recommend using the latest production release of MySQL.

SCO provides operating system patches at ftp://ftp.sco.com/pub/openserver5 for OpenServer 5.0.[0-6] and
ftp://ftp.sco.com/pub/openserverv5/507 for OpenServer 5.0.7.

SCO provides information about security fixes at ftp://ftp.sco.com/pub/security/OpenServer for OpenServer 5.0.X.
The maximum file size on an OpenSever 5.0.x system is 2GB.
The total memory which can be allocated for streams buffers, clists, and lock records cannot exceed 60MB on OpenServer 5.0.X.

Streams buffers are allocated in units of 4096 byte pages, clists are 70 bytes each, and lock records are 64 bytes each, so:

(NSTRPAGES x 4096) + (NCLIST x 70) + (MAX_FLCKREC x 64) <= 62914560

Follow this procedure to configure the Database Services option. If you are unsure whether an application requires this, see the docu-

mentation provided with the application.

1. Loginasroot.

2. Enablethe SUDSdriver by editing the/ et ¢/ conf / sdevi ce. d/ suds file. Changethe Nin the second fieldtoa Y.

3. Usenkdev ai o orthe Hardware/Kernel Manager to enable support for asynchronous I/O and relink the kernel. To allow usersto
lock down memory for use with this type of 1/O, update the aiomemlock(F) file. This file should be updated to include the names
of usersthat can use Al1O and the maximum amounts of memory they can lock down.

4. Many applications use setuid binaries so that you need to specify only a single user. See the documentation provided with the ap-
plication to determine whether thisis the case for your application.

After you complete this process, reboot the system to create a new kernel incorporating these changes.

By default, the entriesin/ et ¢/ conf / c¢f . d/ nt une are set asfollows:

Val ue Def aul t Mn Max
NBUF 0 24 450000
NHBUF 0 32 524288
NVPBUF 0 12 512
MAX_| NODE 0 100 64000
MAX_FI LE 0 100 64000
CTBUFSI ZE 128 0 256
MAX_PROC 0 50 16000
MAX_REG ON 0 500 160000
NCLI ST 170 120 16640
MAXUP 100 15 16000
NOFI LES 110 60 11000
NHI NODE 128 64 8192
NAUTOUP 10 0 60
NGROUPS 8 0 128
BDFLUSHR 30 1 300
MAX_FLCKREC 0 50 16000
PUTBUFSZ 8000 2000 20000
MAXSLI CE 100 25 100
ULIMT 4194303 2048 4194303
* Streams Paraneters

NSTREAM 64 1 32768
NSTRPUSH 9 9 9
NVUXLI NK 192 1 4096
STRVSGSZ 16384 4096 524288
STRCTLSZ 1024 1024 1024
STRVAXBLK 524288 4096 524288
NSTRPAGES 500 0 8000
STRSPLI TFRAC 80 50 100
NLOG 3 3 3
NUVSP 64 1 256
NUMTI M 16 1 8192
NUMTRW 16 1 8192

* Semaphore Paraneters

SEMVAP 10 10 8192
SEMWNI 10 10 8192
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SEMWNS 60 60 8192
SEMWNU 30 10 8192
SEMVSL 25 25 150
SEMOPM 10 10 1024
SEMUMVE 10 10 25
SEMVIVK 32767 32767 32767
SENMAEM 16384 16384 16384
* Shared Menory Paraneters

SHWMVAX 524288 131072 2147483647
SHW N 1 1 1
SHMWNI 100 100 2000
FI LE 0 100 64000
NMOUNT 0 4 256
NPROC 0 50 16000
NREG ON 0 500 160000

We recommend setting these values as follows:

e NOFI LES should be 4096 or 2048.
«  MAXUP should be 2048.

To make changes to the kernel, usethei dt une nane par anet er command. i dt une modifiesthe/ et ¢/ conf/cf. d/ st une
file for you. For example, to change SEMVES to 200, execute this command asr oot :

# /etc/conf/bin/idtune SEMWS 200

Then rebuild and reboot the kernel by issuing this command:

# letc/conf/bin/idbuild -B & init 6

We recommend tuning the system, but the proper parameter values to use depend on the number of users accessing the application or
database and size the of the database (that is, the used buffer pool). The following kernel parameters can be set withi dt une:

e SHWWAX (recommended setting: 128MB) and SHVISEG (recommended setting: 15). These parameters have an influence on the
MySQL database engine to create user buffer pools.

e NOFI LES and MAXUP should be set to at least 2048.
*  MAXPROC should be set to at least 3000/4000 (depends on number of users) or more.

* We also recommend using the following formulas to calculate values for SEMVSL, SEMWNS, and SEMVNU:

SEMVBL = 13

13 iswhat has been found to be the best for both Progress and MySQL.

SEMWNS = SEMVSL x number of db servers to be run on the system

Set SEMWNS to the value of SEMVSL multiplied by the number of database servers (maximum) that you are running on the system
at onetime.

SEMWU = SEMWNS

Set the value of SEMVINU to equal the value of SEMVNS. Y ou could probably set thisto 75% of SEMVNS, but thisis a conservative
estimate.

You need to at least install the SCO OpenServer Linker and Application Development Libraries or the OpenServer Development Sys-
tem to use gcc. You cannot use the GCC Dev system without installing one of these.

Y ou should get the FSU Pthreads package and install it first. This can be found at ht-
tp://moss.csc.ncsu.edu/~muel ler/ftp/pub/PART/pthreads.tar.gz. Y ou can also get a precompiled package from
ftp://ftp.zenez.com/pub/zenez/prgms/FSU-threads-3.14.tar.gz.
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FSU Pthreads can be compiled with SCO Unix 4.2 with tcpip, or using OpenServer 3.0 or Open Desktop 3.0 (OS 3.0 ODT 3.0) with the
SCO Development System installed using agood port of GCC 2.5.x. For ODT or OS 3.0, you need agood port of GCC 2.5.x. There are
alot of problems without agood port. The port for this product requires the SCO Unix Development system. Without it, you are miss-
ing the libraries and the linker that is needed. You also need SCO- 3. 2v4. 2-i ncl udes. t ar. gz. Thisfile contains the changes to
the SCO Development include files that are needed to get MySQL to build. Y ou need to replace the existing system include files with
these modified header files. They can be obtained from ftp://ftp.zenez.com/pub/zenez/prgms/SCO-3.2v4.2-includes.tar.gz.

To build FSU Pthreads on your system, all you should need to do isrun GNU nmake. The Makef i | e in FSU-threads-3.14.tar.gz is set
up to make FSU-threads.

Youcanrun./configureinthet hr eads/ sr c directory and select the SCO OpenServer option. This command copies Make-
file. SCCb toMakefil e. Thenrunneke.

Toinstal inthedefault / usr /i ncl ude directory, loginasr oot , and then cd tothet hr ead/ sr ¢ directory and run nake i n-
stal |l .

Remember that you must use GNU nake to build MySQL.
Note

If you don't start mysql d_saf e asr oot , you should get only the default 110 open files per process. nysql d writesa
note about thisin thelog file.

With SCO 3.2V4.2, you should use FSU Pthreads version 3.14 or newer. The following conf i gur e command should work:

CFLAGS="- D_XOPEN_XP&4" CXX=gcc CXXFLAGS="-D_XOPEN _XP&" \

./configure \
--prefix=/usr/local /mysqgl \
--wi th-named-thread-11bs="-1gthreads -1socket -lgen -1gthreads" \
--Wi t h-naned- curses-1ibs="-1curses"

Y ou may have problems with some include files. In this case, you can find new SCO-specific include files at
ftp://ftp.zenez.com/pub/zenez/prgms/SCO-3.2v4.2-includes.tar.gz.
Y ou should unpack thisfileinthei ncl ude directory of your MySQL source tree.

SCO development notes:

e MySQL should automatically detect FSU Pthreads and link nysql d with- | gt hreads -1 socket -1 gthreads.

¢ The SCO development libraries are re-entrant in FSU Pthreads. SCO claims that its library functions are re-entrant, so they must be
re-entrant with FSU Pthreads. FSU Pthreads on OpenServer tries to use the SCO scheme to make re-entrant libraries.

¢ FSU Pthreads (at least the version at ftp://ftp.zenez.com) comes linked with GNU nal | oc. If you encounter problems with
memory usage, make surethat grel | oc. o isincludedin| i bgt hr eads. a and| i bgt hr eads. so.

¢ InFSU Pthreads, the following system calls are pthreads-aware: r ead() ,wri t e(),get nsg(),connect (), accept (),
select(),andwait ().

¢ The CSSA-2001-SCO.35.2 (the patch is listed in custom as erg711905-dscr_remap security patch (version 2.0.0)) breaks FSU
threads and makes my sql d unstable. Y ou have to remove this one if you want to run nysql d on an OpenServer 5.0.6 machine.

e If you use SCO OpenServer 5, you may need to recompile FSU pthreads with - DDRAFT7 in CFLAGS. Otherwise, | nnoDB may
hang at armysql d startup.

¢ SCO provides operating system patches at ftp://ftp.sco.com/pub/openserver5 for OpenServer 5.0.x.

e SCO provides security fixesand | i bsocket . so. 2 at ftp://ftp.sco.com/pub/security/OpenServer and
ftp://ftp.sco.com/pub/security/sse for OpenServer 5.0.x.

* Pre-OSR506 security fixes. Also, thet el net d fix at ftp://stage.cal dera.com/pub/security/openserver/ or
ftp://stage.cal dera.com/pub/security/openserver/CSSA-2001-SCO.10/ asboth | i bsocket . so. 2 and | i bresol v. so. 1 with
instructions for installing on pre-OSR506 systems.

It's probably a good ideato install these patches before trying to compile/use MySQL.
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Beginning with Legend/OpenServer 6.0.0, there are native threads and no 2GB file size limit.
SCO OpenServer 6.0.x Notes

OpenServer 6 includes these key improvements:

e Larger filesupportupto 1 TB

e Multiprocessor support increased from 4 to 32 processors
* Increased memory support up to 64GB

« Extending the power of UnixWare into OpenServer 6

¢ Dramatic performance improvement
OpenServer 6.0.0 commands are organized as follows:

e/ bi nisfor commands that behave exactly the same as on OpenServer 5.0.x.
e/ u95/ bi nisfor commands that have better standards conformance, for example Large File System (LFS) support.

¢ [ udk/ bi nisfor commands that behave the same as on UnixWare 7.1.4. The default is for the LFS support.

Thefollowing is a guide to setting PATH on OpenServer 6. If the user wants the traditional OpenServer 5.0.x then PATH should be /
bi n first. If the user wants LFS support, the path should be/ u95/ bi n: / bi n. If the user wants UnixWare 7 support first, the path
would be/ udk/ bi n: / u95/ bi n: / bi n: .

We recommend using the latest production release of MySQL. Should you choose to use an older release of MySQL on OpenServer
6.0.x, you must use a version of MySQL at least as recent as 3.22.13 to get fixes for some portability and OS problems.

MySQL distribution files with names of the following form aret ar archives of media are tar archives of mediaimages suitable for in-
stallation with the SCO Software Manager (/ et ¢/ cust on) on SCO OpenServer 6:

nysql - PRODUCT- 5. 1. 25-rc- sco- osr 6-i 686. VOLS. t ar
A distribution where PRODUCT ispr o- cert isthe Commercially licensed MySQL Pro Certified server. A distribution where
PRODUCT ispr o- gpl - cert isthe MySQL Pro Certified server licensed under the terms of the General Public License (GPL).

Select whichever distribution you wish to install and, after download, extract thet ar archive into an empty directory. For example:

shell > nkdir /tnmp/ mysql-pro
shel | > cd /tnp/ nmysql -pro
shell > tar xf /tnp/mysql-pro-cert-5.1.25-rc-sco-osr6-i 686. VOLS. tar

Prior to installation, back up your data in accordance with the procedures outlined in Section 2.11, “Upgrading MySQL”.

Remove any previoudly installed pkgadd version of MySQL.:

shel | > pkgi nfo nysql 2>&1 > /dev/null && pkgrm nysql

Install MySQL Pro from mediaimages using the SCO Software Manager:

shell > /etc/custom-p SCOMWSQ -i -z /tnp/ mysqgl-pro

Alternatively, the SCO Software Manager can be displayed graphically by clicking on the Sof t war e Manager icon on the desktop,
selecting Sof t ware -> I nstall New, selecting the host, selecting Medi a | mages for the Media Device, and entering /
t mp/ nysql - pr o asthe Image Directory.

After installation, run mkdev nysql asther oot user to configure your newly installed MySQL Pro Certified server.
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Note

The installation procedure for VOL S packages does not create the mysql user and group that the package uses by defaullt.
Y ou should either create the mysql user and group, or else select a different user and group using an option in nkdev
mysql .

If you wish to configure your MySQL Pro server to interface with the Apache Web server via PHP, download and install the PHP up-
date from SCO at ftp://ftp.sco.com/pub/updates/OpenServer/SCOSA-2006.17/.

We have been able to compile MySQL with the following conf i gur e command on OpenServer 6.0.x:
CC=cc CFLAGS="-D FI LE_OFFSET_BI TS=64 - Q38" \
CXX=CC CXXFLAGS="-D FILE_OFFSET BI TS=64 - (3" \
.lconfigure --prefix=/usr/local/nysql \
--enabl e-thread-safe-client \
--w th-extra-charsets=conpl ex \
- - bui | d=i 686- unknown- sysv5SCO SV6. 0. 0
If youusegcc, you must use gcc 2.95.3 or newer.

CC=gcc CXX=g++ ... ./configure ...

SCO provides OpenServer 6 operating system patches at ftp://ftp.sco.com/pub/openserver6.
SCO provides information about security fixes at ftp://ftp.sco.com/pub/security/OpenServer.

By default, the maximum file size on a OpenServer 6.0.0 system is 1TB. Some operating system utilities have alimitation of 2GB. The
maximum possible file size on UnixWare 7 is 1TB with VXFS or HTFS.

OpenServer 6 can be configured for large file support (file sizes greater than 2GB) by tuning the UNIX kernel.

By default, the entriesin/ et ¢/ conf / cf . d/ nt une are set asfollows:

Val ue Def aul t Mn Max
SVMVLI M 0x9000000 0x1000000 Ox7FFFFFFF
HVMWLI M 0x9000000 0x1000000 Ox7FFFFFFF

To make changes to the kernel, usethei dt une nane par anmet er command. i dt une modifiesthe/ et ¢/ conf/ cf. d/ stune
file for you. We recommend setting the kernel values by executing the following commands asr oot :

# /etc/conf/bin/idtune SDATLI M Ox7FFFFFFF
# [ etc/conf/bin/idtune HDATLI M Ox7FFFFFFF
# [ etc/conf/bin/idtune SVMMLI M Ox7FFFFFFF
# [etc/conf/bin/idtune H/MM.I M Ox7FFFFFFF
# [ etc/conf/bin/idtune SFNOLI M 2048
# [etc/conf/bin/idtune HFENOLI M 2048

Then rebuild and reboot the kernel by issuing this command:

# letc/conf/bin/idbuild -B & init 6

We recommend tuning the system, but the proper parameter values to use depend on the number of users accessing the application or
database and size the of the database (that is, the used buffer pool). The following kernel parameters can be set withi dt une:

e SHWAX (recommended setting: 128MB) and SHVISEG (recommended setting: 15). These parameters have an influence on the
MySQL database engine to create user buffer pools.

e SFNOLI Mand HFNOLI Mshould be at maximum 2048.

¢ NPROC should be set to at |east 3000/4000 (depends on number of users).

* We also recommend using the following formulas to calculate values for SEMVSL, SEMWNS, and SEMVNU:

SEMVBL = 13
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13 iswhat has been found to be the best for both Progress and MySQL.

SEMWNS = SEMVSL x number of db servers to be run on the system

Set SEMWNS to the value of SEMVSL multiplied by the number of database servers (maximum) that you are running on the system
at onetime.

SEMWNU = SEMWNS

Set the value of SEMVINU to equal the value of SEMVNS. Y ou could probably set thisto 75% of SEMVNS, but thisis a conservative
estimate.

2.13.5.10. SCO UnixWare 7.1.x and OpenUNIX 8.0.0 Notes

We recommend using the latest production release of MySQL. Should you choose to use an older release of MySQL on UnixWare
7.1.x, you must use aversion of MySQL at least as recent as 3.22.13 to get fixes for some portability and OS problems.

We have been able to compile MySQL with the following conf i gur e command on UnixWare 7.1.x:

CC="cc" CFLAGS="-I/usr/local/include" \
CXX="CC" CXXFLAGS="-1/usr/local/include" \
./configure --prefix=/usr/|ocal/nmysql \
--enabl e-thread-safe-client \
--with-innodb --with-openssl --wth-extra-charsets=conpl ex

If you want to use gcc, you must use gcc 2.95.3 or newer.
CC=gcc CXX=g++ ... ./configure ...
SCO provides operating system patches at ftp://ftp.sco.com/pub/unixware? for UnixWare 7.1.1, ftp://ftp.sco.com/pub/unixware?/713/

for UnixWare 7.1.3, ftp://ftp.sco.com/pub/unixware7/714/ for UnixWare 7.1.4, and ftp://ftp.sco.com/pub/openunix8 for OpenUNIX
8.0.0.

SCO provides information about security fixes at ftp://ftp.sco.com/pub/security/OpenUNIX for OpenUNIX and
ftp://ftp.sco.com/pub/security/UnixWare for UnixWare.

The UnixWare 7 filesize limit is 1 TB with VXFS. Some OS utilities have a limitation of 2GB.

On UnixWare 7.1.4 you do not need to do anything to get large file support, but to enable large file support on prior versions of Unix-
Ware7.1.X, runf sadm

# fsadm -Fvxfs -o largefiles /

# fsadm/ * Note

#ulimt unlimted

# [etc/conf/bin/idtune SFSZLI M Ox7FFFFFFF ** Not e
# [ etc/conf/bin/idtune HFSZLI M Ox7FFFFFFF ** Not e
# /etc/conf/bin/idbuild -B

* This should report "largefiles".
** Ox7FFFFFFF represents infinity for these val ues.

Reboot the system using shut down.

By default, the entriesin/ et ¢/ conf / cf . d/ nt une are set asfollows:

Val ue Def aul t M n Max
SVMMLI M 0x9000000 0x1000000 Ox7FFFFFFF
HVMWLI M 0x9000000 0x1000000 Ox7FFFFFFF

To make changes to the kernel, usethei dt une nane par anet er command. i dt une modifiesthe/ et ¢/ conf/ cf. d/ stune
file for you. We recommend setting the kernel values by executing the following commandsasr oot :

# [ etc/conf/bin/idtune SDATLI M Ox7FFFFFFF
# [etc/conf/bin/idtune HDATLI M Ox7FFFFFFF
# [ etc/conf/bin/idtune SVMVMLI M Ox7FFFFFFF
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et c/ conf

/i dtune HVMVLI M Ox7FFFFFFF

# / / bin
# [etc/conf/bin/idtune SFNOLI M 2048
# / / bin

et c/ conf

/i dt une HFNOLI M 2048

Then rebuild and reboot the kernel by issuing this command:

# letc/conf/bin/idbuild -B & init 6

We recommend tuning the system, but the proper parameter values to use depend on the number of users accessing the application or
database and size the of the database (that is, the used buffer pool). The following kernel parameters can be set withi dt une:

e SHWVAX (recommended setting: 128MB) and SHVEEG (recommended setting: 15). These parameters have an influence on the
MySQL database engine to create user buffer pools.

¢ SFNOLI Mand HFNOL| Mshould be at maximum 2048.

* NPROC should be set to at |east 3000/4000 (depends on number of users).

«  We aso recommend using the following formulas to calculate values for SEMVSL, SEMWNS, and SEMVNU:

SEMVBL = 13

13 iswhat has been found to be the best for both Progress and MySQL.

SEMWS = SEMVBL x nunber of db servers to be run on the system

Set SEMWNS to the value of SEMVSL multiplied by the number of database servers (maximum) that you are running on the system

at onetime.

SEMWU = SEMWNS

Set the value of SEMVINU to equal the value of SEMVNS. Y ou could probably set thisto 75% of SEMVNS, but thisis a conservative

estimate.

2.14. Environment Variables

This section lists al the environment variables that are used directly or indirectly by MySQL. Most of these can also be found in other

placesin this manual.

Note that any options on the command line take precedence over values specified in option files and environment variables, and values
in option files take precedence over values in environment variables.

In many cases, it is preferable to use an option file instead of environment variables to modify the behavior of MySQL. See Sec-

tion 4.2.2.2, “Using Option Files’.

Variable Description

CXX The name of your C++ compiler (for running conf i gur e).

CcC The name of your C compiler (for running conf i gur e).

CFLAGS Flags for your C compiler (for running conf i gur e).

CXXFLAGS Flags for your C++ compiler (for running conf i gur e).

DBl _USER The default username for Perl DBI.

DBl _TRACE Trace options for Perl DBI.

HOVE The default path for themysql history fileis$HOVE/ . nysql _hi st ory.
LD RUN _PATH Used to specify thelocation of | i bysql cl i ent. so.

MYSQL_DEBUG Debug trace options when debugging.

MYSQL_GROUP_SUFFI X

Option group suffix value (like specifying - - def aul t s- gr oup- suf f i x).

MYSQL_HI STFI LE

The path to the mysql history file. If thisvariableis set, its value overrides the default for

132




Installing and Upgrading MySQL

$HOVE/ . nysql _hi story.
MYSQL_HOVE The path to the directory in which the server-specific ny. cnf fileresides (as of MySQL 5.0.3).
MYSQL_HOST The default hostname used by the mysql command-line client.
MYSQL_PS1 The command prompt to usein the nysql command-line client.
MYSQL_PWD The default password when connecting to nysql d. Note that using thisis insecure. See Sec-
tion 5.5.6, “Keeping Y our Password Secure”.
MYSQL_TCP_PORT The default TCP/IP port number.
MYSQL_UNI X_PORT The default Unix socket filename; used for connectionsto | ocal host .
PATH Used by the shell to find MySQL programs.
TWMPDI R The directory where temporary files are created.
TZ This should be set to your local time zone. See Section B.1.4.6, “ Time Zone Problems’.
UVASK_DI R The user-directory creation mask when creating directories. Note that thisis ANDed with UVASK.
UVASK The user-file creation mask when creating files.
USER The default username on Windows and NetWare used when connecting to mysql d.

2.15. Perl Installation Notes

2.15.1.

Perl support for MySQL is provided by means of the DBI /DBD client interface. The interface requires Perl 5.6.0, and 5.6.1 or later is
preferred. DBI does not work if you have an older version of Perl.

If you want to use transactions with Perl DBI, you need to have DBD: : nysql 2.0900. If you are using the MySQL 4.1 or newer client
library, you must use DBD: : nysql 2.9003 or newer. Support for server-side prepared statements requires DBD: : nysql 3.0009 or
newer.

Perl support is not included with MySQL distributions. Y ou can obtain the necessary modules from http://search.cpan.org for Unix, or
by using the ActiveState ppmprogram on Windows. The following sections describe how to do this.

Perl support for MySQL must beinstalled if you want to run the MySQL benchmark scripts; see Section 7.1.4, “The MySQL Bench-
mark Suite”. It isalso required for the MySQL Cluster ndb_si ze. pl utility; see Section 17.11.15, “ndb_si ze. p| — NDBCluster
Size Requirement Estimator”.

Installing Perl on Unix

MySQL Perl support requires that you have installed MySQL client programming support (libraries and header files). Most installation
methods install the necessary files. However, if you installed MySQL from RPM files on Linux, be sure that you've installed the de-
veloper RPM. The client programs are in the client RPM, but client programming support is in the developer RPM.

If you want to install Perl support, the files you need can be obtained from the CPAN (Comprehensive Perl Archive Network) at ht-
tp://search.cpan.org.

The easiest way to install Perl modules on Unix isto use the CPAN module. For example:

shel | > perl -MCPAN -e shell
cpan> install DBl
cpan> install DBD:: nysql

The DBD: : nysql instalation runs a number of tests. These tests attempt to connect to the local MySQL server using the default user-
name and password. (The default username is your login name on Unix, and ODBC on Windows. The default password is “no pass-
word.”) If you cannot connect to the server with those values (for example, if your account has a password), the tests fail. Y ou can use
force install DBD::nysql toignorethefailed tests.

DBI requiresthe Dat a: : Dunper module. It may beinstalled; if not, you should install it before installing DBI .

It is also possible to download the module distributions in the form of compressed t ar archives and build the modules manually. For
example, to unpack and build a DBI distribution, use a procedure such as this:
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1. Unpack the distribution into the current directory:

shell > gunzip < DBI-VERSION.tar.gz | tar xvf -

This command creates a directory named DBI - VERSI ON.

2. Changelocation into the top-level directory of the unpacked distribution:

shel | > cd DBI - VERSI ON

3. Build the distribution and compile everything:

shel | > perl Makefile.PL
shel | > make

shel | > make test

shel | > make install

Thermaeke test command isimportant because it verifies that the module is working. Note that when you run that command during
theDBD: : mysql installation to exercise the interface code, the MySQL server must be running or the test fails.

Itisagood ideato rebuild and reinstall the DBD: : mysql distribution whenever you install a new release of MySQL, particularly if
you notice symptoms such as that all your DBl scriptsfail after you upgrade MySQL .

If you do not have accessrights to install Perl modulesin the system directory or if you want to install local Perl modules, the following
reference may be useful: http://servers.digital daze.com/extensions/perl/modul es.html#modules

Look under the heading “Installing New Modules that Require Locally Installed Modules.”

Installing ActiveState Perl on Windows

On Windows, you should do the following to install the MySQL DBD module with ActiveState Perl:

1. Get ActiveState Perl from http://www.activestate.com/Products/ActivePerl/ and install it.
2. Open aconsole window (a“DOS window”).

3. If necessary, set the HTTP_pr oxy variable. For example, you might try a setting like this:

set HTTP_proxy=my. proxy.com 3128

4. Start the PPM program:

C\> C\perl\bin\ppmpl

5. If you have not previously done so, install DBI :

ppn> install DBl

6. If this succeeds, run the following command:

ppn> install DBD nysql

This procedure should work with ActiveState Perl 5.6 or newer.

If you cannot get the procedure to work, you should install the MyODBC driver instead and connect to the MySQL server through
ODBC:

use DBl ;
$dbh= DBI - >connect (" DBl : ODBC: $dsn", $user, $password) ||
die "Got error $DBI::errstr when connecting to $dsn\n";
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2.15.3. Problems Using the Perl DBI /DBD Interface

If Perl reportsthat it cannot find the. . / nysql / mysql . so module, the problem is probably that Perl cannot locatethel i brysql -

cl i ent. so shared library. Y ou should be able to fix this problem by one of the following methods:

e Compilethe DBD: : nysql distributionwithper| Makefile.PL -static -configraherthanperl Makefil e. PL.

e Copy!libmysqgl client. so tothedirectory where your other shared libraries are located (probably / usr /1 i b or/1i b).

« Modify the - L options used to compile DBD: : mysql to reflect the actual location of | i bnysql cl i ent . so.

¢ OnLinux, you can add the pathname of the directory where | i bnysql cl i ent . soislocatedtothe/ et c/ | d. so. conf file.

¢ Add the pathname of the directory wherel i bnysql cl i ent . so islocated tothe LD _RUN_PATH environment variable. Some
systemsuse LD _LI BRARY_PATH instead.

Note that you may also need to modify the - L optionsif there are other libraries that the linker fails to find. For example, if the linker
cannot find | i bc becauseitisin/ | i b and the link command specifies- L/ usr/ | i b, changethe- L optionto- L/ | i b oradd -
L/ 1'i b tothe existing link command.

If you get the following errors from DBD: : mysql , you are probably using gcc (or using an old binary compiled with gcc):

lusr/bin/perl: can't resolve synbol '__noddi 3
[usr/bin/perl: can't resolve synbol '__divdi3
Add-L/usr/lib/gcec-lib/... -1gcc tothelink commandwhenthemnmysql . so library gets built (check the output from

make for mysql . so when you compile the Perl client). The - L option should specify the pathname of the directory where
| i bgcc. aislocated on your system.

Another cause of this problem may be that Perl and MySQL are not both compiled with gcc. In this case, you can solve the mismatch
by compiling both with gcc.

Y ou may see the following error from DBD: : mysql when you run the tests:

t/00base............ install _driver(nysqgl) failed:

Can't load '../blib/arch/auto/DBD nmysql / mysql .so' for nodul e DBD:: nmysql :
../ blib/arch/auto/ DBD nysql / nysql . so: undefined synbol :

unconpress at /usr/lib/perl5/5.00503/i586-1inux/DynaLoader.pmline 169.

This means that you need to include the - | z compression library on the link line. That can be done by changing the following linein
thefilel i b/ DBD/ nysql /I nstal | . pm

$sysliblist .= " -In;

Change that line to:

$sysliblist .=" -Im-12z2";

After this, you must run meke real cl ean and then proceed with the installation from the beginning.

If you want to install DBI on SCO, you have to edit the Makef i | e in DBI-xxx and each subdirectory. Note that the following as-
sumesgcc 2.95.2 or newer:

OLD: NEW

CC = cc CC = gcc

CCCDLFLAGS = -KPIC - W, - Bexport CCCDLFLAGS = -fpic

CCDLFLAGS = -W , - Bexport CCDLFLAGS =

LD = Id LD = gcc -G -fpic

LDDLFLAGS = -G -L/usr/local/lib LDDLFLAGS = -L/usr/local/lib
LDFLAGS = -belf -L/usr/local/lib LDFLAGS = -L/usr/local/lib
LD = |Id LD = gcc -G -fpic

OPTIMSE = -d OPTIM SE = -QO1

OLD:

CCCFLAGS = -belf -dy -w0 -U M XENI X -DPERL_SCC5 -1/usr/local/include
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NEW
CCFLAGS = -U M XENI X -DPERL_SCG5 -1/usr/local/include

These changes are necessary because the Perl dynaloader does not |oad the DBl modules if they were compiled withi cc or cc.

If you want to use the Perl module on a system that does not support dynamic linking (such as SCO), you can generate a static version
of Perl that includes DBl and DBD: : mysql . The way thisworksisthat you generate a version of Perl with the DBI code linked in and
install it on top of your current Perl. Then you use that to build a version of Perl that additionally has the DBD code linked in, and install
that.

On SCO, you must have the following environment variables set:

LD LI BRARY_PATH=/1ib:/usr/lib:/usr/local/lib:/usr/progressive/lib

Or:

LD LI BRARY_PATH=/ usr/ | i b:
[ usr/progressivel/lib:

LI BPATH=/ usr/lib:/1ib:/
/usr/ progressivel/li

MANPATH=scohel p: / usr/ ma
[ usr/ skunk/ man:

b:/1ib:/usr/local/lib:/usr/ccs/lib:\
b: /usr/skunk/lib

usr/local /1ib:/usr/ccs/lib:\

b: /usr/skunk/1ib

n:/usr/local 1/ man: /usr/ | ocal / man:\

First, create a Per| that includes a statically linked DBl module by running these commands in the directory where your DBl distribu-
tion is located:

shel | > perl Makefile.PL -static -config
shel | > make

shel | > make install

shel | > make perl

Then you must install the new Perl. The output of neke per | indicates the exact make command you need to execute to perform the
installation. On SCO, thisismake -f Makefile.aperl inst_perl MAP_TARGET=perl .

Next, use the just-created Perl to create another Perl that also includes a statically linked DBD: : nysql by running these commandsin
the directory where your DBD: : mysql distribution is located:

shel | > perl Makefile.PL -static -config
shel | > make

shel | > make install

shel | > make perl

Finally, you should install this new Perl. Again, the output of make per | indicatesthe command to use.
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Chapter 3. Tutorial

This chapter provides atutorial introduction to MySQL by showing how to usethe nysql client program to create and use asimple
database. mysql (sometimes referred to as the “terminal monitor” or just “monitor”) is an interactive program that allows you to con-
nect to aMySQL server, run queries, and view the results. mysqgl may also be used in batch mode: you place your queriesin afile be-
forehand, thentell nysql to execute the contents of the file. Both ways of using nysql are covered here.

To seealist of options provided by mysql , invoke it with the - - hel p option:

shel | > nysql --help

This chapter assumesthat nysql isinstalled on your machine and that a MySQL server is available to which you can connect. If thisis
not true, contact your MySQL administrator. (If you are the administrator, you need to consult the relevant portions of this manual, such
as Chapter 5, MySQL Server Administration.)

This chapter describes the entire process of setting up and using a database. If you are interested only in accessing an existing database,
you may want to skip over the sections that describe how to create the database and the tables it contains.

Because this chapter is tutoria in nature, many details are necessarily omitted. Consult the relevant sections of the manual for more in-
formation on the topics covered here.

3.1. Connecting to and Disconnecting from the Server

To connect to the server, you will usually need to provide aMySQL user name when you invoke nysql and, most likely, a password.
If the server runs on amachine other than the one where you log in, you will also need to specify a host name. Contact your administrat-
or to find out what connection parameters you should use to connect (that is, what host, user name, and password to use). Once you
know the proper parameters, you should be able to connect like this:

shel | > mysgl -h host -u user -p
Ent er paSSV\Drd: ok ok ok ok ok ok Kk

host and user represent the host name where your MySQL server is running and the user name of your MySQL account. Substitute
appropriate values for your setup. The * * * * * * * * represents your password; enter it when nysql displaysthe Ent er passwor d:
prompt.

If that works, you should see some introductory information followed by anysql > prompt:

shell > mysqgl -h host -u user -p

Enter password: ****xx#x*

Wel cone to the MySQL nonitor. Conmands end with ; or \g.

Your MySQL connection id is 25338 to server version: 5.1.25-rc-standard

Type '"help;' or "\h' for help. Type "\c' to clear the buffer.
nysql >

Thenmysql > prompt tellsyou that mysql isready for you to enter commands.

If you are logging in on the same machine that MySQL is running on, you can omit the host, and simply use the following:

shel | < nysql -u user -p

If, when you attempt to log in, you get an error message such as ERROR 2002 ( HYO00): CAN' T CONNECT TO LOcAL MySQL
SERVER THROUGH SOCKET '/ TMP/ MySQL. SOCK'  ( 2) , it means that that MySQL server daemon (Unix) or service (Windows) is not
running. Consult the administrator or see the section of Chapter 2, Installing and Upgrading MySQL that is appropriate to your operat-
ing system.

For help with other problems often encountered when trying to log in, see Section B.1.2, “Common Errors When Using MySQL Pro-
grams’.

Some MySQL installations allow users to connect as the anonymous (unnamed) user to the server running on the local host. If thisisthe
case on your machine, you should be able to connect to that server by invoking mysql without any options:

shel | > nysql
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After you have connected successfully, you can disconnect any time by typing QUI T (or \ q) at the nysql > prompt:
nysql > QU T
Bye

On Unix, you can also disconnect by pressing Control-D.

Most examples in the following sections assume that you are connected to the server. They indicate this by the mysql > prompt.

3.2. Entering Queries

Make sure that you are connected to the server, as discussed in the previous section. Doing so does not in itself select any database to
work with, but that's okay. At this point, it's more important to find out alittle about how to issue queries than to jump right in creating
tables, loading data into them, and retrieving data from them. This section describes the basic principles of entering commands, using
severa queriesyou can try out to familiarize yourself with how nysql works.

Here's asimple command that asks the server to tell you its version number and the current date. Type it in as shown here following the
nysql > prompt and press Enter:

rrysql > SELECT VERSI ON() CURRENT_DATE,

| VERSI ON() | CURRENT_DATE |
| 5.1.2-al pha-1og | 2005-10-11 |
Jocccococcooccooccodmcooccoossooos +
1 rowin set (0.01 sec)

nysql >

This query illustrates several things about nysql :

* A command normally consists of an SQL statement followed by a semicolon. (There are some exceptions where a semicolon may
be omitted. QUI T, mentioned earlier, is one of them. Well get to others later.)

¢ When you issue acommand, mysql sendsit to the server for execution and displays the results, then prints another nysql >
prompt to indicate that it is ready for another command.

* mysql displaysquery output in tabular form (rows and columns). The first row contains labels for the columns. The rows following
are the query results. Normally, column labels are the names of the columns you fetch from database tables. If you're retrieving the
value of an expression rather than atable column (asin the example just shown), nysql labelsthe column using the expression it-
self.

« mysql showshow many rows were returned and how long the query took to execute, which gives you arough idea of server per-
formance. These values are imprecise because they represent wall clock time (not CPU or machine time), and because they are af -
fected by factors such as server load and network latency. (For brevity, the “rowsin set” line is sometimes not shown in the remain-
ing examplesin this chapter.)

Keywords may be entered in any lettercase. The following queries are equivalent:
nysql > SELECT VERSI ON(), CURRENT_DATE;

nysql > sel ect version(), current_date;
mysqgl > SeLeCt VvErSiOn(), current_DATE;

Here's another query. It demonstrates that you can usenysql asasimple calculator:

nysql > SELECT SIN(PI ()/4) (4+1)*5

| 0.70710678118655 | 25 |

1 rowin set (0.02 sec)

The queries shown thus far have been relatively short, single-line statements. Y ou can even enter multiple statements on asingle line.
Just end each one with a semicolon:

mysql > SELECT VERSI O\(); SELECT NOW);
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| 5.1.2-al pha-1og

|
fm—cccccoocoocoooo-o=- +
1 rowin set (0.00 sec)

A command need not be given al on asingle line, so lengthy commands that require several lines are not aproblem. nysql determines
where your statement ends by looking for the terminating semicolon, not by looking for the end of the input line. (In other words,
nysql accepts free-format input: it collects input lines but does not execute them until it sees the semicolon.)

Here's asimple multiple-line statement:

nysql > SELECT

-> USER()

-> s

- > CURRENT_DATE;
LT e mmcmmooooooo- +
| USER() | CURRENT_DATE |
feccceoccomoooo== fecccecmcoooo=o- +
| jon@ocal host | 2005-10-11 |
fccccmcoooooo== fmecceoocoooo=o- +

In this example, notice how the prompt changes from nysql > to - > after you enter the first line of amultiple-line query. Thisis how
nysql indicatesthat it has not yet seen a complete statement and is waiting for the rest. The prompt is your friend, because it provides
valuable feedback. If you use that feedback, you can always be aware of what mysql iswaiting for.

If you decide you do not want to execute acommand that you are in the process of entering, cancel it by typing\ c:

nysql > SELECT
-> USER()
->\c

nysql >

Here, too, notice the prompt. It switches back to mysql > after you type\ ¢, providing feedback to indicate that mysql isready for a
new command.

The following table shows each of the prompts you may see and summarizes what they mean about the state that mysql isin:

Prompt Meaning

nysql > Ready for new command.

-> Waiting for next line of multiple-line command.

"> Waiting for next line, waiting for completion of a string that began with asingle quote (*' ).
"> Waiting for next line, waiting for completion of a string that began with a double quote (*" ).
T> Waiting for next line, waiting for completion of an identifier that began with a backtick (“* ).
[ *> Waiting for next line, waiting for completion of acomment that began with / *.

Multiple-line statements commonly occur by accident when you intend to issue a command on asingle line, but forget the terminating
semicolon. Inthiscase, mysql waits for more inpuit:

nysql > SELECT USER()
->

If this happens to you (you think you've entered a statement but the only responseisa- > prompt), most likely nysql iswaiting for the
semicolon. If you don't notice what the prompt istelling you, you might sit there for awhile before realizing what you need to do. Enter
a semicolon to complete the statement, and mysql executesit:

nysql > SELECT USER()
->
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| jon@ ocal host |
R +

The' > and" > prompts occur during string collection (another way of saying that MySQL is waiting for completion of a string). In
MySQL, you can write strings surrounded by either “* " or “" " characters (for example, ' hel | o' or " goodbye"), andmysql lets
you enter strings that span multiple lines. When you seea’' > or " > prompt, it means that you have entered aline containing a string
that beginswitha“' ” or “" " quote character, but have not yet entered the matching quote that terminates the string. This often indicates
that you have inadvertently left out a quote character. For example:

nysql > SELECT * FROM ny_t abl e WHERE nanme = 'Smith AND age < 30;
'>

If you enter this SELECT statement, then press Enter and wait for the result, nothing happens. Instead of wondering why this query
takes so long, notice the clue provided by the' > prompt. It tellsyou that nysql expectsto see therest of an unterminated string. (Do
you see the error in the statement? The string ' Smi t h is missing the second single quote mark.)

At this point, what do you do? The simplest thing isto cancel the command. However, you cannot just type\ ¢ in this case, because

nysql interpretsit as part of the string that it is collecting. Instead, enter the closing quote character (so mysql knows you've finished
the string), then type\ c:

nysql > SELECT * FROM ny_t abl e WHERE nanme = 'Smith AND age < 30;
'>"\c

nysql >

The prompt changes back to nysql >, indicating that mysql isready for anew command.
The ™ > prompt issimilar tothe' > and " > prompts, but indicates that you have begun but not completed a backtick-quoted identifier.
It isimportant to know what the' >," >, and ~ > prompts signify, because if you mistakenly enter an unterminated string, any further

lines you type appear to be ignored by nysql — including aline containing QUI T. This can be quite confusing, especialy if you do
not know that you need to supply the terminating quote before you can cancel the current command.

3.3. Creating and Using a Database

Once you know how to enter commands, you are ready to access a database.

Suppose that you have severa petsin your home (your menagerie) and you would like to keep track of various types of information
about them. Y ou can do so by creating tables to hold your data and |oading them with the desired information. Then you can answer dif-
ferent sorts of questions about your animals by retrieving data from the tables. This section shows you how to:

» Create adatabase

e Createatable

¢ Load datainto thetable

¢ Retrieve data from the table in various ways

¢ Usemultipletables

The menagerie database is simple (deliberately), but it is not difficult to think of real-world situations in which a similar type of date-
base might be used. For example, a database like this could be used by afarmer to keep track of livestock, or by a veterinarian to keep
track of patient records. A menagerie distribution containing some of the queries and sample data used in the following sections can be

obtained from the MySQL Web site. It isavailable in both compressed t ar file and Zip formats at http://dev.mysgl.com/doc/.

Use the SHOWSstatement to find out what databases currently exist on the server:

nysql > SHOW DATABASES;

fmccccocozco +
| Database |
occscocosoo +
| nysal |
| test |
| tmp |
T +
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Thenysql database describes user access privileges. Thet est database often is available as aworkspace for usersto try things out.

The list of databases displayed by the statement may be different on your machine; SHOWN DATABASES does not show databases that
you have no privileges for if you do not have the SHOW DATABASES privilege. See Section 12.5.4.12, “ SHON DATABASES Syntax”.

If thet est database exists, try to accessit:
nysql > USE test
Dat abase changed

Note that USE, like QUI T, does not require a semicolon. (Y ou can terminate such statements with a semicolon if you like; it does no
harm.) The USE statement is special in another way, too: it must be given on asingle line.

You canusethet est database (if you have access to it) for the examples that follow, but anything you create in that database can be
removed by anyone else with accessto it. For this reason, you should probably ask your MySQL administrator for permission to use a
database of your own. Suppose that you want to call yours menager i e. The administrator needs to execute acommand like this:

mysqgl > GRANT ALL ON nenagerie.* TO 'your_nysql _nanme' @your_client_host"';

whereyour _nysql _nane isthe MySQL user name assigned to you and your _cl i ent _host isthe host from which you connect
to the server.

3.3.1. Creating and Selecting a Database

If the administrator creates your database for you when setting up your permissions, you can begin using it. Otherwise, you need to cre-
ateit yourself:

nmysql > CREATE DATABASE nenageri e;

Under Unix, database names are case sensitive (unlike SQL keywords), so you must always refer to your database asnenager i e, not
asMenager i e, MENAGERI E, or some other variant. Thisis also true for table names. (Under Windows, this restriction does not ap-
ply, athough you must refer to databases and tables using the same | ettercase throughout a given query. However, for avariety of reas-
ons, our recommended best practice is always to use the same | ettercase that was used when the database was created.)

Note

If you get an error such as ERROR 1044 (42000): ACCESS DENIED FOR USER ' MONTY' @ LOCALHOST' TO DATA-
BASE ' MENAGERI E' when attempting to create a database, this means that your user account does not have the necessary
privileges to do so. Discuss this with the administrator or see Section 5.4, “The MySQL Access Privilege System”.

Creating a database does not select it for use; you must do that explicitly. To make nenager i e the current database, use this com-
mand:

nysql > USE nenageri e
Dat abase changed

Y our database needs to be created only once, but you must select it for use each time you begin anysql session. You can do thisby is-
suing a USE statement as shown in the example. Alternatively, you can select the database on the command line when you invoke
nysql . Just specify its name after any connection parameters that you might need to provide. For example:

shel I > nysgl -h host -u user -p menagerie
Ent er paSSV\Drd: *ok ok ok ok ok ok Kk

Note that menager i e inthe command just shown isnot your password. If you want to supply your password on the command line
after the - p option, you must do so with no intervening space (for example, as- prmypasswor d, notas- p nmypasswor d). However,
putting your password on the command line is hot recommended, because doing so exposes it to snooping by other userslogged in on
your machine.

3.3.2. Creating a Table

Creating the database is the easy part, but at this point it's empty, as SHOWV TABLES tells you:

nysql > SHOW TABLES;
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Enpty set (0.00 sec)

The harder part is deciding what the structure of your database should be: what tables you need and what columns should be in each of
them.

Y ou want atable that contains arecord for each of your pets. This can be called the pet table, and it should contain, as a bare minim-
um, each animal's name. Because the name by itself is not very interesting, the table should contain other information. For example, if
more than one person in your family keeps pets, you might want to list each animal's owner. Y ou might also want to record some basic
descriptive information such as species and sex.

How about age? That might be of interest, but it's not a good thing to store in a database. Age changes as time passes, which means
you'd have to update your records often. Instead, it's better to store a fixed value such as date of birth. Then, whenever you need age,
you can calculate it as the difference between the current date and the birth date. MySQL provides functions for doing date arithmetic,
so thisis not difficult. Storing birth date rather than age has other advantages, too:

e You can use the database for tasks such as generating reminders for upcoming pet birthdays. (If you think this type of query is
somewhat silly, note that it is the same question you might ask in the context of a business database to identify clients to whom you
need to send out birthday greetings in the current week or month, for that computer-assisted personal touch.)

¢ You can calculate age in relation to dates other than the current date. For example, if you store death date in the database, you can
easily calculate how old a pet was when it died.

Y ou can probably think of other types of information that would be useful in the pet table, but the onesidentified so far are sufficient:
name, owner, species, sex, birth, and death.

Use a CREATE TABLE statement to specify the layout of your table:
nysql > CREATE TABLE pet (name VARCHAR(20), owner VARCHAR(20),
-> speci es VARCHAR(20), sex CHAR(1), birth DATE, death DATE);

VARCHAR is a good choice for the name, owner , and speci es columns because the column values vary in length. The lengthsin
those column definitions need not all be the same, and need not be 20. Y ou can normally pick any length from 1 to 65535, whatever
seems most reasonable to you. If you make a poor choice and it turns out later that you need alonger field, MySQL provides an ALTER
TABLE statement.

Several types of values can be chosen to represent sex in animal records, suchas' m and' f' , or perhaps’ mal e’ and' fenal e' . It
issimplest to use the single characters' ni and' f' .

The use of the DATE datatype for the bi rt h and deat h columnsisafairly obvious choice.

Once you have created a table, SHOW TABLES should produce some outpuit:

nysql > SHOW TABLES;

R S S S E S S A S S A S S S +
| Tables in nenagerie |
B +
| pet |
. +

---------------------- focccocdsocoodmococoscodmooosoodh
| Field | Type | Null | Key | Default | Extra |
Pooccooc=o fooccooccoocco PFocozco PFooc=o PJooccooc=o Pfocozoeoo +
| name | varchar(20) | YES | | NULL | |
| owner | varchar(20) | YES | | NuLL | |
| species | varchar(20) | YES | | NuLL | |
| sex | char(1) | YES | | NULL | |
| birth | date | YES | | NuLL | |
| death | date | YES | | NuLL | |
fooccooc=o fooccooccoocco Focozco Fooc=o fooccooc=o focozooo +

Y ou can use DESCRI BE any time, for example, if you forget the names of the columnsin your table or what types they have.

For more information about MySQL data types, see Chapter 10, Data Types.
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3.3.3. Loading Data into a Table

After creating your table, you need to populate it. The LOAD DATA and | NSERT statements are useful for this.

Suppose that your pet records can be described as shown here. (Observe that MySQL expects datesin' YYYY- MM DD format; this
may be different from what you are used to.)

name owner species sex birth death
Fluffy Harold cat f 1993-02-04

Claws Gwen cat m 1994-03-17

Buffy Harold dog f 1989-05-13

Fang Benny dog m 1990-08-27

Bowser Diane dog m 1979-08-31 1995-07-29
Chirpy Gwen bird f 1998-09-11

Whistler Gwen bird 1997-12-09

Slim Benny snake m 1996-04-29

Because you are beginning with an empty table, an easy way to populate it isto create atext file containing arow for each of your an-
imals, then load the contents of the fileinto the table with a single statement.

You could create atext filepet . t xt containing one record per line, with values separated by tabs, and given in the order in which the
columns were listed in the CREATE TABLE statement. For missing values (such as unknown sexes or death dates for animalsthat are
still living), you can use NULL values. To represent these in your text file, use\ N (backslash, capital-N). For example, the record for
Whistler the bird would look like this (where the whitespace between values is a single tab character):

Wi st | er Gren bird \'N 1997-12-09 \'N

To load thetext filepet . t xt intothe pet table, use this command:

nysql > LOAD DATA LOCAL | NFILE '/path/pet.txt' |NTO TABLE pet;

Notethat if you created the file on Windows with an editor that uses\ r \ n as aline terminator, you should use:
nysql > LOAD DATA LOCAL | NFILE '/path/pet.txt' |INTO TABLE pet
-> LINES TERM NATED BY '\r\n';

(On an Apple machine running OS X, you would likely want touse LI NES TERM NATED BY "\r'.)

Y ou can specify the column value separator and end of line marker explicitly inthe LOAD DATA statement if you wish, but the defaults
are tab and linefeed. These are sufficient for the statement to read the file pet . t xt properly.

If the statement fails, it is likely that your MySQL installation does not have loca file capability enabled by default. See Section 5.3.4,
“Security Issueswith LOAD DATA LOCAL”, for information on how to change this.

When you want to add new records one at atime, the | NSERT statement is useful. Inits simplest form, you supply values for each
column, in the order in which the columns were listed in the CREATE TABLE statement. Suppose that Diane gets a new hamster named
“Puffball.” Y ou could add a new record using an | NSERT statement like this:

nysql > | NSERT | NTO pet
-> VALUES ('Puffball','Diane','hanster','f','1999-03-30', NULL);

Note that string and date values are specified as quoted strings here. Also, with | NSERT, you can insert NULL directly to represent a
missing value. You do not use\ N like you do with LOAD DATA.

From this example, you should be able to see that there would be alot more typing involved to load your records initially using several
| NSERT statements rather than asingle LOAD DATA statement.

3.3.4. Retrieving Information from a Table
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The SELECT statement is used to pull information from atable. The general form of the statement is:

SELECT what _to_sel ect
FROM whi ch_t abl e
VWHERE conditions_to_satisfy;

what to_sel ect indicates what you want to see. Thiscan be alist of columns, or * to indicate “all columns.” whi ch_t abl e in-
dicates the table from which you want to retrieve data. The WHERE clause is optional. If it ispresent, condi ti ons_t o_sati sfy
specifies one or more conditions that rows must satisfy to qualify for retrieval.

3.3.4.1. Selecting All Data

The simplest form of SELECT retrieves everything from atable:

------------------ e e e T
| nane | owner | species | sex | birth | death |
ecmmccoooo eocmmooo fooccooooo Focm=oo ooccoosooooo ooccoosooooo +
| Fluffy | Harold | cat | f | 1993-02-04 | NULL |
| aws | n | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
| Fang | Benny | dog | m | 1990-08-27 | NULL |
| Bowser | Diane | dog | m | 1979-08-31 | 1995-07-29 |
| Chirp | Gnen | bird | f | 1998-09-11 | NULL |
| wWhistler | Gnaen | bird | NULL | 1997-12-09 | NULL |
| Slim | Benny | snake | m | 1996-04-29 | NULL |
| Puffball | Diane | hanster | f | 1999-03-30 | NULL |
R e R Homm - - R R +

Thisform of SELECT isuseful if you want to review your entire table, for example, after you've just loaded it with your initial data set.
For example, you may happen to think that the birth date for Bowser doesn't seem quite right. Consulting your original pedigree papers,
you find that the correct birth year should be 1989, not 1979.

There are at least two ways to fix this:

« Editthefile pet . t xt to correct the error, then empty the table and reload it using DELETE and LOAD DATA:
nysql > DELETE FROM pet ;
nysql > LOAD DATA LOCAL | NFILE 'pet.txt' |NTO TABLE pet;

However, if you do this, you must also re-enter the record for Puffball.

e Fix only the erroneous record with an UPDATE statement:

nysql > UPDATE pet SET birth = '1989-08-31" WHERE nane = ' Bowser';

The UPDATE changes only the record in question and does not require you to reload the table.

3.3.4.2. Selecting Particular Rows

As shown in the preceding section, it is easy to retrieve an entire table. Just omit the WHERE clause from the SELECT statement. But
typically you don't want to see the entire table, particularly when it becomes large. Instead, you're usually more interested in answering
aparticular question, in which case you specify some constraints on the information you want. Let's look at some selection queriesin
terms of questions about your pets that they answer.

Y ou can select only particular rows from your table. For example, if you want to verify the change that you made to Bowser's birth date,
select Bowser's record like this:

nmysql > SELECT * FROM pet WHERE nane = ' Bowser';
+ + + +

------------------------------ e e L
| nane | owner | species | sex | birth | death |
oo mmooo Foco=oes ooccooooo Focm=co ooccoocoooso moccoocoooso

| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
Fooccooo= PFoco=oeos Pooccooc=o Foco=co Pooccooccoosoo Jooccooccoosos +

The output confirms that the year is correctly recorded as 1989, not 1979.
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String comparisons normally are case-insensitive, so you can specify thenameas' bowser' ,' BOASER' , and so forth. The query res-
ult isthe same.

Y ou can specify conditions on any column, not just nane. For example, if you want to know which animals were born during or after
1998, test the bi r t h column:

nysq|> SELECT * FRO\/I pet V\HERE birth >="'1998-1-1';

-------------------------------- fooccooccoocodmosoos=db
| nanme | owner | speci es | sex | birth | death |
foccscocosco focozooo moccoocoo Focosco fooccooccoass Focozoeoo +
| Chirpy | Geen | bird | f | 1998-09-11 | NuULL |
| Puffball | Diane | hanster | f | 1999-03-30 | NULL |
Poccccco=co PFoco=oes Pooccooc=o PFoco=co Pooccooccoooo PFoco=oes +

Y ou can combine conditions, for example, to locate female dogs:

nysql> SELECT * FRO\/I pet WHERE species = 'dog’ AND sex = 'f';

------------------------ fmcccoodsocccooocooodfmoosooodp
| name | owner | species | sex | birth | death |
Focooooo Fooccoooo Foocoooooo Foocoooo Fooccoocooooo Focooooo
| Buffy | Har ol d | dog | f | 1989-05-13 | NULL |
dooooooodfmonooooogmonnooooo doooooo doooooonooooodmonoooo +

The preceding query uses the AND logical operator. There is aso an OR operator:

rrysql > SELECT * FRO\/I pet V\HERE speci es = 'snake' 0?2 speci es ="'bird;

| name | owner | speci es | sex | birth | deat h |
fmeocoooo=o feeooo=o feccooo== fmooo=o fmeccoocoso== oo o=o

| Chirpy | Gven | bird | f | 1998-09-11 | NULL |
| Whistler | Gven | bird | NULL | 1997-12-09 | NULL |
| Slim | Benny | snake | m | 1996-04-29 | NULL |
fmcccoooso=o decooooo fmcocooc== dmoo=== N T dcoco=o +

AND and OR may be intermixed, although AND has higher precedence than OR. If you use both operators, it is a good ideato use paren-
theses to indicate explicitly how conditions should be grouped:

nysql > SELECT * FROM pet VWHERE (species = 'cat' AND sex = 'ni)
-> OR (species = 'dog' AND sex = 'f');
+

H--- - - - B R B H-- - - - +
| nane | owner | species | sex | birth | death |
P B Fomm e e - - - +-mmm - - B P +
| daws | Gaen | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
H--mm - - - P R E +--- - - B - H--mm - - - +

3.3.4.3. Selecting Particular Columns

If you do not want to see entire rows from your table, just name the columns in which you are interested, separated by commas. For ex-
ample, if you want to know when your animals were born, select the nane and bi r t h columns:

nysql > SELECT name, bi rth FROM pet ;

| name | birth |
B S S S S S +
| Fluffy | 1993-02-04 |
| aws | 1994-03-17 |
| Buffy | 1989-05-13 |
| Fang | 1990-08-27 |
| Bowser | 1989-08-31 |
| Chirp | 1998-09-11 |
| Whistler | 1997-12-09 |
| Slim | 1996-04-29 |
| Puffball | 1999-03-30 |
E SR - +

To find out who owns pets, use this query:

nrysql > SELECT owner FROM pet ;
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Notice that the query simply retrieves the owner column from each record, and some of them appear more than once. To minimize the
output, retrieve each unique output record just once by adding the keyword DI STI NCT:

nmysql > SELECT DI STI NCT owner FROM pet;
L +

Y ou can use a \HERE clause to combine row selection with column selection. For example, to get birth dates for dogs and cats only,
use this query:

nmysql > SELECT nane, species, birth FROM pet
-> WHERE species = 'dog’ OR species = 'cat';
+

Yoo ooo- fmcocooo== fmcccoocoso==
| nanme | species | birth |
decocooe= fmcocooc== dmcccoscsooo== +
| Fluffy | cat | 1993-02-04 |
| daws | cat | 1994-03-17 |
| Buffy | dog | 1989-05-13 |
| Fang | dog | 1990-08-27 |
| Bowser | dog | 1989-08-31 |
ol oo ool s +

3.3.4.4. Sorting Rows

Y ou may have noticed in the preceding examples that the result rows are displayed in no particular order. It's often easier to examine
query output when the rows are sorted in some meaningful way. To sort aresult, use an ORDER BY clause.

Here are animal birthdays, sorted by date:

nmysql > SELECT nane, birth FROM pet ORDER BY birth;
S S S S S +

| nane | birth |
Fommmme o Fommmmm o +
| Buffy | 1989-05-13 |
| Bowser | 1989-08-31 |
| Fang | 1990-08-27 |
| Fluffy | 1993-02-04 |
| daws | 1994-03-17 |
| Slim | 1996-04-29 |
| Whistler | 1997-12-09 |
| Chirp | 1998-09-11 |
| Puffball | 1999-03-30 |
B S S S S S +

On character type columns, sorting — like all other comparison operations — is normally performed in a case-insensitive fashion. This
means that the order is undefined for columns that are identical except for their case. Y ou can force a case-sensitive sort for a column by
using Bl NARY like so: ORDER BY BI NARY col _nane.

The default sort order is ascending, with smallest valuesfirst. To sort in reverse (descending) order, add the DESC keyword to the name
of the column you are sorting by:

nmysqgl > SELECT nanme, birth FROM pet ORDER BY birth DESC,
+

foccccocozco foocccoccoaos
| name | birth |
foccscocosoo fooccococcoaos +
| Puffball | 1999-03-30 |
| Chirpy | 1998-09-11 |
| Whistler | 1997-12-09 |
| Slim | 1996-04-29 |
| Caws | 1994-03-17 |
| Fluffy | 1993-02-04 |
| Fang | 1990- 08-27 |
| Bowser | 1989-08-31 |
| Buffy | 1989-05-13 |
Pfoccccocozco PFooccooccooos +
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Y ou can sort on multiple columns, and you can sort different columns in different directions. For example, to sort by type of animal in
ascending order, then by birth date within animal type in descending order (youngest animalsfirst), use the following query:

mysql > SELECT nanme, species, birth FROM pet
-> ORDER BY species, birth DESC;

fmcocooo=o=o fmcocooc== fmcccoocooo== +
| nane | species | birth |
fmcocoooso=o dmcocooc== dmcccoocsooo=-= +
| Chirp | bird | 1998-09-11 |
| Whistler | bird | 1997-12-09 |
| Caws | cat | 1994-03-17 |
| Fluffy | cat | 1993-02-04 |
| Fang | dog | 1990-08-27 |
| Bowser | dog | 1989-08-31 |
| Buffy | dog | 1989-05-13 |
| Puffball | hanmster | 1999-03-30 |
| Slim | snake | 1996-04-29 |
fmeccoooo=o fmeccooo== fmeccoooooo== +

Note that the DESC keyword applies only to the column name immediately preceding it (bi r t h); it does not affect the speci es
column sort order.

3.3.4.5. Date Calculations

MySQL provides several functions that you can use to perform calculations on dates, for example, to calculate ages or extract parts of
dates.

To determine how many years old each of your petsis, compute the difference in the year part of the current date and the birth date,
then subtract one if the current date occurs earlier in the calendar year than the birth date. The following query shows, for each pet, the
birth date, the current date, and the age in years.

mysqgl > SELECT nanme, birth, CURDATE(),
-> (YEAR( CURDATE()) - YEAR(bi rth))
-> - (RI GHT( CURDATE(), 5) <RI GHT(bi rth, 5))

-> AS age

-> FROM pet ;
o o B tommm - +
| nane | birth | CURDATE() | age |
o o o temmm -
| Fluffy | 1993-02-04 | 2003-08-19 | 10 |
| aws | 1994-03-17 | 2003-08-19 | 9 |
| Buffy | 1989-05-13 | 2003-08-19 | 14 |
| Fang | 1990-08-27 | 2003-08-19 | 12 |
| Bowser | 1989-08-31 | 2003-08-19 | 13 |
| Chirpy | 1998-09-11 | 2003-08-19 | 4 |
| Whistler | 1997-12-09 | 2003-08-19 | 5 |
| Slim | 1996-04-29 | 2003-08-19 | 7 |
| Puffball | 1999-03-30 | 2003-08-19 | 4 |
L e e temmm - +

Here, YEAR() pullsout the year part of adate and Rl GHT() pulls off the rightmost five characters that represent the Mt DD (calendar
year) part of the date. The part of the expression that compares the MVt DD values evaluates to 1 or O, which adjusts the year difference
down ayear if CURDATE( ) occurs earlier in the year than bi r t h. The full expression is somewhat ungainly, so an alias (age) is used
to make the output column label more meaningful.

The query works, but the result could be scanned more easily if the rows were presented in some order. This can be done by adding an
ORDER BY nane clause to sort the output by name:

nysql > SELECT nane, birth, CURDATE(),
-> ( YEAR( CURDATE()) - YEAR(birth))
-> - (RI GHT( CURDATE( ), 5) <RI GHT( bi rt h, 5))

-> AS age

-> FROM pet ORDER BY name;
T R T tomme +
| nanme | birth | CURDATE() | age |
Fommm e D L D LT tommm -
| Bowser | 1989-08-31 | 2003-08-19 | 13 |
| Buffy | 1989-05-13 | 2003-08-19 | 14 |
| Chirpy | 1998-09-11 | 2003-08-19 | 4 |
| O aws | 1994-03-17 | 2003-08-19 | 9 |
| Fang | 1990-08-27 | 2003-08-19 | 12 |
| Fluffy | 1993-02-04 | 2003-08-19 | 10 |
| Puffball | 1999-03-30 | 2003-08-19 | 4 |
| Slim | 1996-04-29 | 2003-08-19 | 7 |
| Whistler | 1997-12-09 | 2003-08-19 | 5 |
R T e e Fomm +
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To sort the output by age rather than nane, just use adifferent ORDER BY clause:

nysql > SELECT nane, birth, CURDATE(),
-> ( YEAR( CURDATE() ) - YEAR( bi r t h))
-> - (RI GHT( CURDATE(), 5) <RI GHT(bi rt h, 5))

-> AS age

-> FROM pet ORDER BY age;
e Fomememeeea oo tomea-- +
| nane | birth | CURDATE() | age |
B B B R +
| Chirpy | 1998-09-11 | 2003-08-19 | 4 |
| Puffball | 1999-03-30 | 2003-08-19 | 4 |
| Whistler | 1997-12-09 | 2003-08-19 | 5 |
| Slim | 1996-04-29 | 2003-08-19 | 7 |
| O aws | 1994-03-17 | 2003-08-19 | 9 |
| Fluffy | 1993-02-04 | 2003-08-19 | 10 |
| Fang | 1990-08-27 | 2003-08-19 | 12 |
| Bowser | 1989-08-31 | 2003-08-19 | 13 |
| Buffy | 1989-05-13 | 2003-08-19 | 14 |
e e e teeeaa- +

A similar query can be used to determine age at death for animals that have died. Y ou determine which animals these are by checking
whether the deat h valueis NULL. Then, for those with non-NULL values, compute the difference between thedeat h and bi r t h val-
ues:

nysql > SELECT nane, birth, death,
-> (YEAR(deat h) - YEAR(birth)) - (Rl GHT(death, 5) <RI GHT(birth,5))
-> AS age
-> FROM pet WHERE death |'S NOT NULL ORDER BY age;

R R R H--- - +

| nane | birth | death | age |

Ho-m - - - Fomm e Fomm e H------ +

| Bowser | 1989-08-31 | 1995-07-29 | 5 |

Ho-me- oo Fomm e Fomm e H------ +

Thequery usesdeat h | S NOT NULL rather than deat h <> NULL because NULL isaspecia value that cannot be compared us-
ing the usual comparison operators. Thisis discussed later. See Section 3.3.4.6, “Working with NULL Values’.

What if you want to know which animals have birthdays next month? For this type of calculation, year and day are irrelevant; you
simply want to extract the month part of the bi r t h column. MySQL provides several functions for extracting parts of dates, such as
YEAR() , MONTH( ) , and DAYOFMONTH( ) . MONTH( ) isthe appropriate function here. To see how it works, run asimple query that
displays the value of both bi rt h and MONTH( bi rt h) :

nysql > SELECT nane, birth, MONTH(birth) FROM pet;
fmeceoooo=o fmeccoooooo== fccceomcoooo=o- +

| nane | birth | MONTH(birth) |
feccoooo=o fmeccoooooo== fccccocoooo=o= +
| Fluffy | 1993-02-04 | 2 |
| O aws | 1994-03-17 | 3|
| Buffy | 1989-05-13 | 5 |
| Fang | 1990-08-27 | 8 |
| Bowser | 1989-08-31 | 8 |
| Chirpy | 1998-09-11 | 9 |
| Whistler | 1997-12-09 | 12 |
| Slim | 1996-04-29 | 4 |
| Puffball | 1999-03-30 | 3|
e emeomoo=o eememmoomo== e emcmmooomoo—o- +

Finding animals with birthdays in the upcoming month is also simple. Suppose that the current month is April. Then the month valueis
4 and you can look for animals born in May (month 5) like this:

nysql > SELECT nanme, birth FROM pet WHERE MONTH(birth) = 5;
fecooo=o fmcccoocsooo=-= +
| name birth |

| Buffy | 1989-05-13 |
dmccosan e s +

Thereisasmall complication if the current month is December. Y ou cannot merely add one to the month number (12) and look for an-
imals born in month 13, because there is no such month. Instead, you look for animals born in January (month 1).

Y ou can write the query so that it works no matter what the current month is, so that you do not have to use the number for a particular
month. DATE_ADD( ) allowsyou to add atimeinterval to agiven date. If you add a month to the value of CURDATE( ) , then extract
the month part with MONTH( ) , the result produces the month in which to look for birthdays:

nysql > SELECT nane, birth FROM pet
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-> WHERE MONTH(birth) = MONTH( DATE ADD( CURDATE(), | NTERVAL 1 MONTH));

A different way to accomplish the sasmetask isto add 1 to get the next month after the current one after using the modulo function
(MOD) to wrap the month valueto O if it iscurrently 12:

nysql > SELECT nane, birth FROM pet
-> WHERE MONTH(bi rth) = MOD( MONTH( CURDATE()), 12) + 1;

Note that MONTH( ) returns a number between 1 and 12. And MOD( sonret hi ng, 12) returns anumber between 0 and 11. So the ad-
dition hasto be after the MOD( ) , otherwise we would go from November (11) to January (1).

3.3.4.6. Working with NULL Values

The NULL value can be surprising until you get used to it. Conceptually, NULL means “a missing unknown value” and it is treated
somewhat differently from other values. To test for NULL, you cannot use the arithmetic comparison operators such as=, <, or <>. To
demonstrate this for yourself, try the following query:

nysql> SELECT 1 = NULL, 1 <> NULL, 1 < NULL, l > NULL;

Clearly you get no meaningful results from these comparisons. Usethel S NULL and | S NOT NULL operators instead:

nysql > SELECT 1 1S NULL, 1 IS NOT NULL;

Note that in MySQL, 0 or NULL means false and anything else means true. The default truth value from a boolean operation is 1.

This special treatment of NULL iswhy, in the previous section, it was necessary to determine which animals are no longer alive using
death I'S NOT NULL instead of deat h <> NULL.

Two NULL values are regarded as equal in a GROUP BY.

When doing an ORDER BY, NULL values are presented first if youdo ORDER BY ... ASCandlastif youdo ORDER BY . ..
DESC.

A common error when working with NULL isto assume that it is not possible to insert a zero or an empty string into a column defined
asNOT NULL, but thisis not the case. These are in fact values, whereas NULL means “not having avalue.” Y ou can test this easily
enough by using | S [NOT] NULL as shown:

rrysq|> SELECT O IS NULL, O IS NOT NULL, "' IS NULL, "' IS NOT NULL;
-------------------------- foocoonoocncadnosonacasasananad
| OISNULL| O IS NOT NULL | " IS NULL | "' IS NOT NULL |
.......................... e
| 0 | 1] 0| 1]
fccococosooo Sccooocosooooss Smccoooooosooo Smccoooooooooocss +

Thusitisentirely possible to insert azero or empty string into aNOT NULL column, asthese arein fact NOT NULL. See Sec-
tion B.1.5.3, “Problems with NULL Values’.

3.3.4.7. Pattern Matching

MySQL provides standard SQL pattern matching as well as aform of pattern matching based on extended regular expressions similar to
those used by Unix utilitiessuch asvi , gr ep, and sed.

SQL pattern matching allows you to use“_" to match any single character and “98 to match an arbitrary number of characters
(including zero characters). In MySQL, SQL patterns are case-insensitive by default. Some examples are shown here. Note that you do
not use = or <> when you use SQL patterns; usethe LI KE or NOT LI KE comparison operators instead.

To find names beginning with “b”:
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nysql > SELECT * FRO\/I pet V\HERE name LIKE 'b% ;

focccomcocdeococooodimosoooscoodsonsoo fooccooccoaos fooccooccoass +
| nane | owner | speci es | sex | birth | death |
fooccoaos ooccooccdmoccooccooimoosco fooccooccoasos fooccooccoass +
| Buffy | Harold | dog | f | 1989-05-13 | NULL

| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
PFooccoooo PFooccoooo Pooccooc=o PFoco=co Fooccooccoooo Jooccooccoooo +
To find names ending with “f y”:

r’rysql> SELECT * FRO\/I pet W-IERE name LIKE '%y';
------------------------------- ffmoccooccoocsdmocoossdp

| name | owner | speci es | sex | birth | death |
Fooccoooo Fooccoooo Foocoooooo Foocoooo Fooccoocooooo Focooooo +

| Fluffy | Harold | cat | f | 1993-02-04 | NULL |

| Buffy | Harold | dog | f | 1989-05-13 | NULL |
PFooccoaoo PFooccoaoo PFooccooc=o PFocomco PFooccooccoooo PFocozoeoo +

To find names containing a“w’:

nysql > SELECT * FRO\/I pet WHERE nane LI KE ' %% ;
-------------------------- fmoccoodscoccooccoocdfmoccoocooossdp
| name | owner | species | sex | birth | death |
foooncnosoos STy fooosoncns EF ST foconcnonosas fooonononosas +
| daws | Gven | cat | m | 1994-03-17 | NULL |
| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
| Wiistler | Gven | bird | NULL | 1997-12-09 | NULL |
fecmmccoooo Fecmmoes feoccooooo Fmcmmoo eoccmocooooo ooccmocooooo +

To find names containing exactly five characters, use five instances of the“_" pattern character:

------------------------ +------+------------+l------+
| nane | owner | species | sex | birth | death |
Pfocozoeoo Pfooccooos Pooccococ=o PFocozco PJooccooccoaos Pfocozoeoo +
| Caws | Gaen | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
oco==eos Fooccoooo Fooccoocoo Foco=co Fooccooccoosoo Foco=oes +

The other type of pattern matching provided by MySQL uses extended regular expressions. When you test for a match for this type of
pattern, use the REGEXP and NOT REGEXP operators (or RLI KE and NOT RLI KE, which are synonyms).

Some characteristics of extended regular expressions are:

e “. " matches any single character.

e A character class”“[ . . . ] ” matches any character within the brackets. For example, “[ abc] ” matches“a”, “b”, or “c”. To name a
range of characters, useadash. “[ a- z] " matches any letter, whereas“[ 0- 9] " matches any digit.

e “*" matches zero or more instances of the thing preceding it. For example, “x*” matches any number of “x”

matches any number of digits, and “. *” matches any number of anything.

characters, “[ 0- 9] *”

e A REGEXP pattern match succeeds if the pattern matches anywhere in the value being tested. (This differsfrom a Ll KE pattern
match, which succeeds only if the pattern matches the entire value.)

e Toanchor apattern so that it must match the beginning or end of the value being tested, use “*” at the beginning or “$” at the end
of the pattern.

To demonstrate how extended regular expres