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Preface

Thisisthe Reference Manual for the MySQL Database System, version 5.0, through release 5.0.70. It is not intended for use with older
versions of the MySQL software due to the many functional and other differences between MySQL 5.0 and previous versions. If you
are using aversion 4.1 release of the MySQL software, please refer to the 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 5.0 are noted in the present text
with reference to release numbers (5.0.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 2.4.17, “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 18, 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 5.0 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 G, Credits.

« For ahistory of new features and bugfixes, see Appendix E, 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.
I 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 let 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 5.0, through release 5.0.70. It is not intended for use with older
versions of the MySQL software due to the many functional and other differences between MySQL 5.0 and previous versions. If you
are using aversion 4.1 release of the MySQL software, please refer to the 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 5.0 are noted in the present text
with reference to release numbers (5.0.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 Softwareis 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.mysql.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-
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ally, primarily using the DocBook XSL stylesheets. For information about DocBook, see http://docbook.org/

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

svn checkout http://svn.mysql.com svnpublic/mysql 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 . conm.

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 Tony Bedford. For the many other contributors,
see Appendix G, 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 nysql (the MySQL command
line client program) and mysql 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 ¢ directory.”

e 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 especially 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:

shel | > type a shell command here
root-shell> type a shell command as root here
nysql > type a nysql statenment here

In some areas different systems may be distinguished from each other to show that commands should be executed in two different en-
vironments. For example, while working with replication the commands might be prefixed with mast er and sl ave:

master> type a nysql conmand on the replication master here
sl ave> type a mysgl command on the replication slave here

The “shell” isyour command interpreter. On Unix, thisistypically a program such assh, csh, or bash. On Windows, the equivalent
program iscomand. comor cnd. exe, typically run in a console 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:
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nmysqgl > SELECT col _name FROM db_nane. t bl _nane;
This means that if you were to enter asimilar statement, you would supply your own database, table, and column names, perhaps like
this:

nmysql > 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.

In syntax descriptions, square brackets (“[ ” and “] ) indicate optional words or clauses. For example, in the following statement, | F
EXI STSisoptional:

DROP TABLE [IF EXI STS] thl _nane
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 [renmstr] FROM str)

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

{DESCRIBE | DESC} tbl_nane [col _nane | wild]

Anédlipsis(. . . ) indicates the omission of a section 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 ellipsis can also indicate that the preceding syntax element of a statement may be repeated. In the following example, multipler e-
set _opti 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 run the 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
shel I > ./configure

1.3. Overview of MySQL AB

MySQL AB is the 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
¢ Tobeavailable and affordable by all

¢ Tobeeasy touse
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To be continuously improved while remaining fast and safe
To be fun to use and improve

To be free from bugs

These are the core values of the company MySQL AB and its employees:

We subscribe to the Open Source philosophy and support the Open Source community
We aim to be good citizens

We prefer partners that share our values and mindset

We answer email and provide support

We are avirtual company, networking with others

We work 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 is a database 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 software is 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/).
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¢ 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 severa 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.

¢ 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.

¢ 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 pronounce it 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 APl 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 rootsin SiSwati, the local language of
Swaziland. Sakilais a so 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:

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

e MySQL 5.0: MySQL 5.0 in aNutshell.

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

e Writtenin C and C++.
e Tested with abroad range of different compilers.

*  Works on many different platforms. See Section 2.4.2, “ Operating Systems Supported by MySQL Community Server”.
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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 CPUsiif they are available.

Provides transactional and non-transactional storage engines.

Uses very fast B-tree disk tables (My| SAM) with index compression.

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.

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.

The MySQL code is tested with Purify (acommercial memory |eakage detector) as well aswith Valgrind, a GPL tool (ht-
tp://devel oper.kde.org/~seward;/).

The server is available 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 data types: signed/unsigned integers 1, 2, 3, 4, and 8 bytes long, FLOAT, DOUBLE, CHAR, VARCHAR, TEXT, BLOB, DATE,
TI MVE, DATETI ME, TI MESTAMP, YEAR, SET, ENUM and OpenGlI S 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:

nysqgl > SELECT CONCAT(first_name, ' ', |ast_nane)
-> FROM ci tizen
-> WHERE i ncone/ dependents > 10000 AND age > 30;

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( ) ).

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

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 | NFORMATI ON_SCHENA database, implemented according to standard SQL.

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”.

Y ou can refer to tables from different databases in the same statement.
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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:
¢ Handleslarge 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.

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

- prot ocol =nenory option.

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

e MySQL client programs can be written in many languages. A client library written in C is available 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 clientsto be written in many lan-
guages. See Chapter 24, Connectors and APIs.

¢ 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 Section 24.1, “MySQL Con-
nector/ODBC”.

¢ 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 Section 24.4, “MySQL Connector/J'.

« MySQL Connector/NET enables developersto easily create .NET applications that require secure, high-performance data con-
nectivity with MySQL. It implements the required ADO.NET interfaces and integrates into ADO.NET aware tools. Developers can

build applications using their choice of .NET languages. MySQL Connector/NET is afully managed ADO.NET driver written in
100% pure C#. See Section 24.2, “MySQL Connector/NET”.

Localization:

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

« Full support for several different character sets, including | at i n1 (cp1252), ger man, bi g5, uj i s, and more. For example, the
Scandinavian characters“a”, “4” 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.
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e Asof MySQL 4.1, the server time zone can be changed dynamically, and individual clients can specify their own time zone. Sec-
tion 9.7, “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:

*  MySQL AB provides several client and utility programs. These include both command-line programs such asnysql dunp and
nysql admi 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 ny sql check client. MySQL aso includes myi santhk, avery fast command-line utility for per-

forming these operations on Myl 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, including major features implemented in or planned for various
MySQL releases. The following sections provide information for each release series.

The current production release seriesis MySQL 5.0, which was declared stable for production use as of MySQL 5.0.15, released in Oc-
tober 2005. The previous production release series was MySQL 4.1, which was declared stable for production use as of MySQL 4.1.7,
released in October 2004. “ Production status” means that future 5.0 and 4.1 development is limited only to bugfixes. For the ol der
MySQL 4.0 and 3.23 series, only critical bugfixes are made.

Active MySQL development currently istaking place in the MySQL 5.0 and 5.1 release series, and new features are being added only
to the latter.

Before upgrading from one release series to the next, please see the notes in Section 2.4.17, “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 My | SAMstorage engine)
Stored procedures 5.0

Views 5.0

Cursors 5.0

XA transactions 5.0

Triggers 5.0and 5.1

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)
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1.5.1. What's New in MySQL 5.0

The following features are implemented in MySQL 5.0.

Bl T Data Type: Can be used to store numbersin binary notation. See Section 10.1.1, “ Overview of Numeric Types’.

Cursors: Elementary support for server-side cursors. For information about using cursors within stored routines, see Section 12.8.5,
“Cursors’. For information about using cursors from within the C API, see Section 24.7.7.3, “nysql _stnt _attr_set ().

Information Schema: The introduction of the | NFORMATI ON_SCHENA database in MySQL 5.0 provided a standards-compliant
means for accessing the MySQL Server's metadata; that is, data about the databases (schemas) on the server and the objects which
they contain. See Chapter 22, | NFORVATI ON_SCHENA Tables.

Instance Manager: Can be used to start and stop the MySQL Server, even from aremote host. See Section 4.6.9, “nysql man-
ager — The MySQL Instance Manager”.

Precision Math: MySQL 5.0 introduced stricter criteriafor acceptance or rejection of data, and implemented a new library for
fixed-point arithmetic. These contributed to a much higher degree of accuracy for mathematical operations and greater control over
invalid values. See Chapter 23, Precision Math.

Storage Engines: Storage engines added in MySQL 5.0 include ARCHI VE and FEDERATED. See Section 13.8, “The ARCHI VE
Storage Engine”, and Section 13.7, “The FEDERATED Storage Engine”.

Stored Routines: Support for named stored procedures and stored functions was implemented in MySQL 5.0. See Section 21.2,
“Using Stored Routines (Procedures and Functions)”.

Strict Mode and Standard Error Handling: MySQL 5.0 added a strict mode where by it follows standard SQL in a number of
ways in which it did not previously. Support for standard SQLSTATE error messages was al so implemented. See Section 5.1.7,
“SQL Modes”.

Triggers: MySQL 5.0 added limited support for triggers. See Section 21.3, “Using Triggers’, and Section 1.8.5.3, “ Stored Routines
and Triggers'.

VARCHAR Data Type: The effective maximum length of a VARCHAR column was increased to 65,535 bytes, and stripping of trail-
ing whitespace was eliminated. (The actual maximum length of a VARCHAR is determined by the maximum row size and the char-
acter set you use. The maximum effective column length is subject to arow size of 65,535 bytes, which is shared among all
columns.) See Section 10.4, “ String Types”.

Views: MySQL 5.0 added support for named, updatable views. See Section 21.4, “Using Views’, and Section 1.8.5.5, “Views'.

XA Transactions.; See Section 12.4.7, “XA Transactions’.

MySQL Enterprise

For assistance in maximizing your usage of the many new features of MySQL, subscribe to MySQL Enterprise.

For more information see http://www.mysql.com/products/enterprise/advisors.html.
Per formance enhancements: A number of improvements were made in MySQL 5.0 to improve the speed of certain types of quer-
iesand in the handling of certain types. These include:

»  MySQL 5.0introduces anew “greedy” optimizer which can greatly reduce the time required to arrive at a query execution plan.
Thisis particularly noticeable where several tables are to be joined and no good join keys can otherwise be found. Without the
greedy optimizer, the complexity of the search for an execution plan is calculated as N! , where N is the number of tablesto be
joined. The greedy optimizer reducesthisto N! / (D- 1) !, where Dis the depth of the search. Although the greedy optimizer
does not guarantee the best possible of al execution plans (thisis currently being worked on), it can reduce the time spent arriv-
ing at an execution plan for ajoin involving a great many tables — 30, 40, or more — by a factor of as much as 1,000. This
should eliminate most if not all situations where users thought that the optimizer had hung when trying to perform joins across
many tables.

» Useof the Index Merge method to obtain better optimization of AND and OR relations over different keys. (Previously, these
were optimized only where both relations in the WHERE clause involved the same key.) This also appliesto other one-to-one
comparison operators (>, <, and so on), including = and the | N operator. This means that MySQL can use multiple indexesin
retrieving results for conditions such asWHERE keyl > 4 OR key2 < 7 and even combinations of conditions such as
WHERE (keyl > 4 OR key2 < 7) AND (key3 >= 10 OR key4 = 1).SeeSection7.2.6, “Index Merge Optimiz-
ation”.
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* A new equality detector finds and optimizes“hidden” equalitiesin joins. For example, a \WHERE clause such as

tl.cl=t2.c2 AND t2.c2=t3.¢c3 ANDtl.cl < 5

implies these other conditions

tl.c1=t3.c3 ANDt2.c2 <5 ANDt3.¢c3 <5

These optimizations can be applied with any combination of AND and OR operators. See Section 7.2.10, “Nested Join Optimiza-
tion”, and Section 7.2.11, “Outer Join Simplification”.

e Optimization of NOT | Nand NOT BETWEEN relations, reducing or eliminating table scans for queries making use of them by
mean of range analysis. The performance of MySQL with regard to these relations now matches its performance with regard to
| N and BETV\EEN.

* The VARCHAR datatype asimplemented in MySQL 5.0 is more efficient than in previous versions, due to the elimination of the
old (and nonstandard) removal of trailing spaces during retrieval.

» Theaddition of atrue Bl T column type; thistype is much more efficient for storage and retrieval of Boolean values than the
workarounds required in MySQL in versions previous to 5.0.

» Performance Improvementsin the | nnoDB Storage Engine:

* New compact storage format which can save up to 20% of the disk space required in previous MySQL/I nnoDB versions.

» Faster recovery from afailed or aborted ALTER TABLE.

» Faster implementation of TRUNCATE.

(See Section 13.2, “The | nnoDB Storage Engine”.)

» Performance Improvementsin the NDBCLUSTER Stor age Engine:

« Faster handling of queriesthat use | N and BETV\EEN.

e Condition pushdown: In cases involving the comparison of an unindexed column with a constant, this condition is“ pushed
down” to the cluster where it is evaluated in all partitions simultaneously, eliminating the need to send non-matching records
over the network. This can make such queries 10 to 100 times faster than in MySQL 4.1 Cluster.

See Section 12.3.2, “EXPLAI N Syntax”, for more information.

(See Chapter 19, MySQL Cluster.)

For those wishing to take alook at the bleeding edge of MySQL development, we make our Bazaar repository for MySQL publicly
available. See Section 2.4.15.3, “Installing from the Devel opment Source Tree”.

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 all postings to the list as email messages. Y ou can also 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.
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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. nysqgl . 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

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

¢ benchnmarks

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.

¢« myodbc
Thislist isfor all topics concerning connecting to the MySQL server with ODBC.
e qgui-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
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Thislist isfor discussion of MySQL Cluster.
e dot net
Thislist isfor discussion of the MySQL server and the .NET platform. It is mostly related to MySQL Connector/Net.
e plusplus
Thislist isfor all topics concerning programming with the C++ API for MySQL.
e perl
Thislist isfor al topics concerning Perl support for MySQL with DBD: : mysql .
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 putsyou 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 <nysql -france-subscri be@ahoogroups. conr

A French mailing list.
e <list@inc.net>

A Korean mailing list. To subscribe, email subscri be nysqgl your @nail . addr ess tothislist.
e <nysql -de-request @i sts. 4t2. conr

A German mailing list. To subscribe, email subscri be nysql -de your @nui | . addr ess tothislist. You can find inform-
ation about thismailing 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 @nai | . addr ess tothislist.
e <nysql-alta@li stas. net>

A Spanish mailing list. To subscribe, email subscri be nysql your @nmi | . 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 essential 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 forums at http://forums.mysgl.com are an important community resource. Many forums are available, grouped into these general
categories:

* Migration

e MySQL Usage
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*  MySQL Connectors

¢ Programming Languages
e Tools

e 3rd-Party Applications

e Storage Engines

«  MySQL Technology

e 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.

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) is available for Unix aswell as for Windows platforms (a free Windows build of X-Chat isavailable at ht-
tp://www.silverex.org/download/).

1.6.4. MySQL Enterprise

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

e MySQL Enterprise Server

*  MySQL Enterprise Monitor

« 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 a parse error for an 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 <I i censi ng@rysql . con® and ask for an offer to implement it.
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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”.
¢ 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 aso 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
still 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@rysql . 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,
containing afull test case for the bug, makes it 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 al the information described hereis included 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 helpful 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, state it. It is faster and |ess 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 wetry 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 24, Connectors and APIs.

14


http://bugs.mysql.com/
http://lists.mysql.com/
http://www.mysql.com/search/
http://bugs.mysql.com/
http://bugs.mysql.com/
http://forge.mysql.com/wiki/MySQL_Internals_Porting

General Information

If your report includes long query output lines from test cases that you run with the mysgl command-line tool, you can make the output
more readable by using the - - ver t i 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:

¢ Theversion number of the MySQL distribution you are using (for example, MySQL 5.0.19). Y ou can find out which version you
arerunning by executing mysql admi n ver si on. Thenysqgl 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.

e 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 thisinformation by executing the command unane - a.

«  Sometimes the amount of memory (real and virtual) 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.

e I 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.

¢ If nysql d died, you should also report the statement that crashed mysql d. You can usualy 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-
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 SHONV CREATE PROCEDURE or SHOW CREATE FUNCTI ON statement
shows the relevant SQL mode, or you can query | NFORVATI ON_SCHENA for the information:

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

For triggers, you can use this statement:

SELECT EVENT_OBJECT SCHEMA, EVENT_OBJECT TABLE, TRI GGER NAME, SQL_MODE
FROM | NFORMATI ON_SCHEMA. TRI GGERS;

» For performance-related bugs or problems with SELECT statements, you should aways 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.

The following is an example of avery good bug report. The statements are run using the mysql  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.

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

« If abug or problem occurs while running mysql 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.
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If you can't provide a script, you should at least include the output from nysqgl admi 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 are rare,
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 all 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 , and totheconf 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, aswell asthe 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 is related to the privilege system, please include the output of mysql access, theoutput of nysql admi n re-
| oad, and al the error messages you get when trying to connect. When you test your privileges, you should first run nysql ac-
cess. After this, executenysql admi 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 include it. But don't assume that the patch is al 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 all. If so, we can't useit.

If we can't verify the exact purpose of the patch, we won't useit. Test cases help us here. Show that the patch handles all 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 is that 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 SHON 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. (Thisisthefilewiththe. er r suffix in the name.) See Sec-
tion 5.2.1, “The Error Log”. Please include any relevant information from thisfilein your bug report. Normally nmysql 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 thoroughly tested and should work without problems. We believe in making everything as backward-com-
patible as possible, and you should be able to switch MySQL versions without difficulty. See Section 2.4.3, “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
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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 severa versions exist. In this manual, “ SQL-92" refers to the standard released in
1992, “SQL:1999" refers to the standard released in 1999, “SQL:2003" refers to the standard released in 2003, and “ SQL:2008” refers
to the most recent version of the standard, released in 2008. We use the phrase “the SQL standard” or “standard SQL” to mean the cur-
rent 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 extensionsto SQL or support for non-SQL features if 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 12.2.4,
“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.

MySQL supports high-availability database clustering using the NDBCLUSTER storage engine. See Chapter 19, MySQL Cluster.

XML support isto be implemented in a future version of the database server.

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 mysql 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 5.1.7, “SQL Modes’.

1.8.3. Running MySQL in ANSI Mode

You cantell mysql d torunin ANSI modewith 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:
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SET GLOBAL TRANSACTI ON | SOLATI ON LEVEL SERI ALI ZABLE;
SET GLOBAL sql _node = ' ANSI"';

You can seethat setting thesql _node system variableto' ANSI " enables al SQL mode options that are relevant for ANSI mode as
follows:

nmysql > SET GLOBAL sql _nopde=" ANS| ' ;
nysql > SELECT @@yl obal . sql _node;
-> ' REAL_AS FLOAT, Pl 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 the isolation
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 DBMSs. 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 as it would any other SQL statement, but other SQL serv-

erswill ignore the extensions. For example, MySQL Server recognizes the STRAI GHT_JO N keyword in the following statement, but
other servers will not:

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”.

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

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 mode is 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 thedb_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.
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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 12.1.5, “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 12.5.4, “SET Syntax”.

The SHOWstatement. See Section 12.5.5, “ 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 | NFORVATI ON_SCHENA. See
Chapter 22, | NFORVATI ON_SCHENA Tables.

Useof LOAD DATA | NFI LE. In many cases, this syntax is compatible with Oracles LOAD DATA | NFI LE. See Sec-
tion 12.2.6, “LOAD DATA | NFI LE Syntax”.

Use of RENAME TABLE. See Section 12.1.19, “RENAME TABLE Syntax”.

Use of REPLACE instead of DELETE plus| NSERT. See Section 12.2.7, “REPLACE Syntax”.

Use of CHANGE col _nane, 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 12.1.3, “ALTER TABLE
Syntax”.

Use of index names, indexes on a prefix of acolumn, and use of | NDEX or KEY in CREATE TABLE statements. See Sec-
tion 12.1.9, “CREATE TABLE Syntax”.

Use of TEMPORARY or | F NOT EXI STS with CREATE TABLE.

Useof | F EXI STS with DROP TABLE and DROP DATABASE.

The capability of dropping multiple tables with asingle DROP TABLE statement.

The ORDER BY and LI M T clauses of the UPDATE and DELETE statements.

I NSERT | NTO tbl _nane SET col _nanme = ... syntax.

The DELAYED clause of the | NSERT and REPLACE statements.

The LOW PRI ORI TY clause of the | NSERT, REPLACE, DELETE, and UPDATE statements.

Useof | NTO OUTFI LE or | NTO DUMPFI LE in SELECT statements. See Section 12.2.8, “ SELECT Syntax”.
Options such as STRAI GHT_JO Nor SQL_SMALL_RESULT in SELECT statements.

Y ou don'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 11.11, “Functions and Modifiers for Use with GROUP BY Clauses’.

Y ou can specify ASC and DESC with GROUP BY, not just with ORDER BY.

The ability to set variables in a statement with the : = assignment operator:

nysql > SELECT @: SUN(totaI) @: =COUNT(*), @/ @ AS avg
-> FROM test_tabl e
nysql > SELECT @1: —(@2 =1)+@3:=4, @1, @2, @3;

Datatypes

The MEDI UM NT, SET, and ENUMdata types, and the various BLOB and TEXT data types.

The AUTO_| NCREMENT, BI NARY, NULL, UNSI GNED, and ZERCFI LL data type attributes.
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¢ Functions and operators

To makeit 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 && operators to 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 humber of argu-
ments, it's easy to convert use of the | | operator to MySQL Server.

Use of COUNT( DI STI NCT val ue_l i st) whereval ue_| 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 (cpl252 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( ) . That is, N % Mis equivalent to MOD( N, M) . %is supported for C programmers and for
compatibility with PostgreSQL.

The=, <>, <=, <, >=,>, <<, >> <=> AND, OR, or L| KE operators may be used in expressionsin the output column list (to the
left of the FROM) in SELECT statements. For example:

nmysqgl > SELECT col 1=1 AND col 2=2 FROM ny_t abl e;

The LAST_| NSERT_I D() function returns the most recent AUTO_| NCREMENT value. See Section 11.10.3, “Information
Functions”.
LI KE is allowed on numeric values.

The REGEXP and NOT REGEXP extended regular expression operators.

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() , PASSWORD( ) , ENCRYPT( ) , MD5( ) , ENCODE( ) ,
DECODE( ) , PERI OD_ADDX ) , PERI OD_DI FF(), TO_DAYS() , and WEEKDAY( ) functions.

Useof TRI M) to trim substrings. Standard SQL supports removal of single characters only.

The GROUP BY functions STD( ), BI T_OR(), BI T_AND( ), BI T_XOR() , and GROUP_CONCAT( ) . See Section 11.11,
“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:

¢ For VARCHAR columns, trailing spaces are removed when the value is stored. (Thisis fixed in MySQL 5.0.3). See Section B.1.8,
“Known Issuesin MySQL".

¢ In some cases, CHAR columns are silently converted to VARCHAR columns when you define atable or alter its structure. (Thisno
longer occurs as of MySQL 5.0.3). See Section 12.1.9.1, “ Silent Column Specification Changes’.

¢ 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”.
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e Standard SQL requiresthat a HAVI NG clausein a SELECT statement be able to refer to columnsin the GROUP BY clause. This
cannot be done before MySQL 5.0.2.

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 12.2.5.1, “| NSERT ... SELECT
Syntax”. For example:
I NSERT I NTO tbl _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 can use SELECT ... | NTOwith user-defined variables. The same syntax can also be used inside stored
routines using cursors and local variables. See Section 12.8.3.3, “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 and BDB transactional stor-
age engines. | nnoDB provides full ACI D compliance. See Chapter 13, Storage Engines. For information about | nnoDB differences
from standard SQL with regard to treatment of transaction errors, see Section 13.2.15, “I 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.

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.
As noted, the tradeoff for transactional versus non-transactional storage engines lies mostly in performance. Transactional tables have
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.

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 al so 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, all 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.

¢ 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 has its 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-
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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 12.2.5.2, “| 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.

e 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. Use UNLOCK TABLES to release your locks.

Thisis usually a much faster method than using transactions with possible rollbacks, athough 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.

¢ You can also use functions to update records in a single operation. Y ou can get avery efficient application by using the following
techniques:

* Modify columns relative 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
datais done with the WHERE clause in the UPDATE statement. If the record wasn't updated, we give the client amessage: “ 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 ename SET pay_back=pay_back+125;
UPDATE cust omer
SET

cust omer _dat e=' current _date',
addr ess=' new addr ess',
phone=' new phone',
noney_owed_t o_us=noney_owed_t o_us- 125
WHERE
custormer _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_I NSERT_I D() SQL functionor therysql _i nsert _i d() CAPI function. See Section 11.10.3, “Information Func-
tions’, and Section 24.7.3.37, “nysql _i nsert _id()".
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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 _nanme SET row_flag=1 WHERE i d=ID;

MySQL returns 1 for the number of affected rowsif the row was found and r 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 _nanme 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 Section 21.2, “Using Stored Routines (Procedures
and Functions)”.

Basic trigger functionality isimplemented beginning with MySQL 5.0.2, with further devel opment planned for MySQL 5.1. See Sec-
tion 21.3, “Using 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 13.2.6.4, “FOREI G\ 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 devel opers:

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

e 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 a similar 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 12.2.2, “ 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.
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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 deletes.

e Itisnot uncommon for a DBA to create a topology of relationships that makesit difficult to restore individual tables from a backup.
(MySQL dlleviates this difficulty by allowing you to temporarily disable foreign key checks when reloading a table that depends on
other tables. See Section 13.2.6.4, “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 12.2.8.1, “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 Section 21.4, “Using 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-
able”

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

Standard SQL usestheCsyntax/* this is a comment */ 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-paynment

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 acomment, 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 linesthat start with “- - .

The following information is relevant only if you are running aMySQL version earlier than 3.23.3:
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If you have an SQL script in atext file that contains“- - 7 comments, you should usether epl ace utility asfollowsto 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:

shell > nmysgl db_name < text-file-w th-funny-coments. sq

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

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

Change them back with this command:

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

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 DBMSs. 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 triesto 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.

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 coerceillegal valuesto the
closest legal values.

Beginning with MySQL 5.0.2, 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 a
more traditional fashion that is like other DBM Ss that reject improper input. The SQL mode can be set globally at server startup to af-
fect 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 Section 5.1.7, “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 12.2.5, “I NSERT
Syntax”, Section 12.2.11, “UPDATE Syntax”, and so forth).

Y ou can get information about the number of rows actually inserted or updated with thenysql _i nf o() C API function. You can
also use the SHOW WARNI NGS statement. See Section 24.7.3.35, “nysql _i nf o() ", and Section 12.5.5.33, “SHOW WARNI NGS Syn-
tax”.

Currently, only | nnoDB tables support foreign keys. See Section 13.2.6.4, “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”.
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1.8.6.2. Constraints on Invalid Data

Before MySQL 5.0.2, MySQL isforgiving of illegal or improper data values and coerces them to legal values for data entry. In MySQL
5.0.2 and up, that remains the default behavior, but you can change the server SQL mode to select more traditional treatment of bad val-
ues such that the server regjects them and aborts the statement in which they occur. Section 5.1.7, “SQL Modes’.

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

If you are not using strict mode, then whenever you insert an “incorrect” valueinto a column, such asaNULL intoaNOT 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:

e 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 astring that doesn't start with a number into a numeric column, MySQL Server stores 0.
¢ |nvalid values for ENUMand SET columns are handled as described in Section 1.8.6.3, “ENUMand SET Constraints’.

« MySQL allowsyou to store certain incorrect date values into DATE and DATETI MVE 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” date value' 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 statements or 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’.

¢ 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 afew 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
SET sql _node

' STRI CT_TRANS TABLES';
' STRICT_ALL_TABLES' ;

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

« 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 atransactional 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. Thisisthesame as STRI CT_TRANS_TABLES except that for non-
transactional storage engines, errors abort the statement even for bad datain 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
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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 let 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 youinsert anincorrect 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 youinsert anincorrect valueinto a SET column, the incorrect value isignored. For example, if the column can contain the values
"a','b',and’' ¢',anattempttoassign’ a, x, b, y' resultsinavaueof' a, b' .

Asof MySQL 5.0.2, you can configure the server to use strict SQL mode. See Section 5.1.7, “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, O or the empty string). For acolumn definedasENUM " @', ' b, ' ¢' ),valuessuchas' ' ,"' d' ,or" ax’
areillegal and are rejected.

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

Errorsfor invaid 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

2.1. MySQL Installation Overview

This chapter describes how to obtain and install MySQL. Y ou can choose to install MySQL Enterprise or MySQL Community Server:

¢ MySQL Enterpriseis MySQL AB's commercial offering for modern enterprise businesses. It includes MySQL Enterprise Server
and the services provided by MySQL Network. To install MySQL Enterprise, see Section 2.3, “Installing MySQL Enterprise”.

¢ MySQL Community Server isfor users who are comfortable configuring and administering MySQL by themselves. To install
MySQL Community Server, see Section 2.4, “Installing MySQL Community Server”.

If you plan to upgrade an existing version of MySQL to a newer version rather than install MySQL for the first time, see Section 2.4.17,

“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 5.0 FAQ —
Migration”, which contains answers to some common questions concerning migration issues.

2.2. Determining your current MySQL version

To determine the version and release of your currently installed MySQL installation, there are anumber of options.

Using acommand client (mysql ), the server version of the MySQL server to which you are connected is shown once you are con-
nected. The server version information includes communi t y or ent er pri se accordingly.

For example, hereis the output from aMySQL Community Server edition installed on Linux:

Wel cone to the MySQL nonitor. Commands end with ; or \g.

Your MySQL connection id is 6

Server version: 5.0.27-standard MySQ. Community Edition - Standard (GPL)
Type 'help;' or '"\h' for help. Type '\c' to clear the buffer.

nysql >

Thisis an example of the output from MySQL Enterprise Server on Windows:

Wel cone to the MySQL nonitor. Conmands end with ; or \g.
Your MySQL connection id is 2
Server version: 5.0.28-enterprise-gpl-nt MyYSQL Enterprise Server (GPL)

Type 'help;' or '"\h' for help. Type '\c' to clear the buffer.

Y ou may also determine the version information using the version variables. Both the version and version_comment variables con-
tain version information for the server to which you are connected. Use the SHOWN VARI ABLES statement to obtain the information
you want, as shown in this example:

nysql > SHOW VARI ABLES LI KE "%er si on% ;
+

------------------------- ffmscooscooscooccooccooccoocsoocsooSsooooooodr
| Variabl e_nane | Val ue |
demmmeeeaaaaaccccaaaaa oo e e e e e e e eeeeecccaaaa e cccmmmmmmeecaaaaaa +
| protocol _version | 10 |
| version | 5.0.27-standard |
| version_comment | MySQL Community Edition - Standard (GPL) |
| version_conpile_machine | i686 |
| version_conpile_os | pc-linux-gnu |
Gmoccoscooscoossoo--oosooo fmocoo-cooo-co-ocosocosoco-ooosooosoooooooo +

5 rows in set (0.04 sec)

Note

MySQL Administrator shows the server version within the SERVER INFORMATION tab. However, only the value of ver -
si on isshown.
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e The STATUS command displays the version as well as version comment information. For example:

nysql > STATUS;

.lclient/nysql Ver 14.12 Distrib 5.0.29, for pc-linux-gnu (i686) using readline 5.0

Connection id: 8

Current database:

Current user: nc@ ocal host
SSL: Not in use
Current pager: [usr/bin/less

Using outfile:
Using delimter:

Server version: 5.0.27-standard MySQL Community Edition - Standard (GPL)
Pr ot ocol version: 10

Connect i on: Local host via UNI X socket

Server characterset: latinl

Db charact erset: latinl

Client characterset: latinl

Conn. characterset: latinl

UNI X socket : /t mp/ nysql . sock

Upt i me: 1 day 3 hours 58 min 43 sec

Threads: 2 Questions: 17 Slow queries: 0 Opens: 11 Flush tables: 1 Open tables: 6 Queries per second avg: 0.000

2.3. Installing MySQL Enterprise

This section does not apply to MySQL Community Server users.

This section contains information about the components, installation and initial configuration requirements for installing MySQL Enter-
prise.

2.3.1. Overview of MySQL Enterprise Installation

To obtain MySQL Enterprise, visit http://enterprise.mysgl.com if you're a customer. Otherwise, visit ht-
tp:/lwww.mysqgl.com/products/enterprise/. The platforms that are officially supported for MySQL Enterprise are listed at ht-
tp://www.mysgl.com/support/supportedpl atforms.html.

MySQL Enterprise Server is available for download in the form of Quarterly Service Pack (QSP) or Monthly Rapid Update (MRU) bin-
ary releases.

Toinstall MySQL Enterprise Server, you should use the latest available Quarterly Service Pack (QSP). This includes an accumulation
of the bug fixes provided in al predecessor QSP and MRU releases.

MRU releases are provided on amonthly basis and represent the most current Enterprise Server bug fixes. Each MRU is an accumula-

tion of the bug fixes included in its predecessor. Customers should standardize on the latest MRU release only if it includes a needed
bug fix.

2.3.2. Enterprise Server Distribution Types
This section does not apply to MySQL Community Server users.
Enterprise Server releases will be created for the following packages from the MySQL 5.0 tree:
e nysql -enterpri se: Released under acommercial license and includes the following storage engines: Myl SAM MEMORY,
MERCE, | nnoDB, ARCHI VE, BLACKHOLE, EXAMPLE, FEDERATED.
e« nysql-enterprise-gpl:Sameasnysql - ent erpri se, but released under the GPL.
e nysql-cluster:nysql -enterprise plusMySQL Cluster (NDB).
e nysql - cl assi c: Released under acommercial license, does not include | nnoDB.

e mysql -comuni ty: Sameasnysql - ent er pri se-gpl , but available for the community, and released every 6 months.

To satisfy different user requirements, we provide several servers. nysql d isan optimized server that isasmaller, faster binary.
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nysql d- debug is compiled with debugging support but is otherwise configured identically to the non-debug server.

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

2.3.3. Installing the Enterprise MySQL Server

For Windows and Mac OS X platforms you will need to use the MySQL installer. For all other other platforms, you will need to use the
TAR, Zip or native package format (RPM, Solaris PKG) pafiles to perform the installation.

2.3.4. Upgrading MySQL Enterprise Server

This section does not apply to MySQL Community Server users.

When upgrading to MySQL Enterprise from Community Server you need only follow the installation process to install and upgrade the
packages to the latest version provided by MySQL Enterprise. You will also need to install the latest MySQL Enterprise Service Pack
and any outstanding MySQL Hot-fix packs.

Be aware, however, that you must take into account any of the changes when moving between major releases. Y ou should also check
the release notes (see Appendix C, MySQL Enterprise Release Notes) for details on major changes between revisions of MySQL Enter-
prise Server. For details of changesin other packagesin MySQL Enterprise, see Appendix E, MySQL Change History.

Y ou should also review the notes and advice contained within Section 2.4.17, “Upgrading MySQL".

2.3.5. Uninstalling MySQL Enterprise
This section does not apply to MySQL Community Server users.
You can uninstall MySQL Enterprise using the standard tools according to your operating system.

Note

When uninstalling, any data files created are not removed. Y ou will need to separately remove these files to completely re-
move MySQL from your system.

2.3.5.1. Uninstalling on Windows

To uninstall MySQL Enterprise on Windows you should use the Add or Remove Programs utility located within the Control Panel.
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® Add or Remove Programs =0l x|

Currently installed programs: [T show updates Sork bt |Mame j
LE)J Microsoft \MET Framework 2,0 Size  83.36ME
LE)J My SOL Conneckar Met 1.0.7 Size 1.86MB
@ MySQL Conneckarf] 5.0 Size 1.75ME
@ My3QL Conneckor /ODBC 3,51 Size 3.98MB
@ My3QL Documenation For 5.0 Size  29.04ME
ﬁ'_:’;! My30QL Metwork Service Agent Size 4, 14ME
O MySOL Server 5.0 Size  60,15MB

B MysqL Tools for 5.0

suppork information.

To change this progr: k From F compllker, o

Packages within MySQL Enterprise must be removed individually. Y ou may also use this option to remove packages that you no longer
want or use.

Any datayou created while MySQL Enterprise was installed will not be removed. Y ou will need to separately delete thisinformation.

2.3.5.2. Uninstalling on Linux (RPMs)

To uninstall MySQL Enterprise on a Linux operating system that uses the RPM package format, you must remove each of the packages
that were installed by the MySQL Enterprise Installer individually.

To do this, first obtain alist of the installed packages:

shell> rpm-q -algrep -i nysql
nysql - docs-en-5. 0. 26-1

M/SQL- server - st andar d- 5. 0. 26- 0. r hel 4
nysql - connector-j-5.0.3-1

M/SQL- devel - st andar d- 5. 0. 26- 0. r hel 4
nysql - query- browser-5. 0r4-1r hel 4
nysql - connect or - odbc-3. 51. 12-1

M/SQ.- cl i ent - st andard-5. 0. 26- 0. r hel 4
nysql - adm ni strator-5.0r4-1rhel 4
nysql - gui -t ool s-5. 0r4-1rhel 4

nysql - setup-w zard-1.0-1

nysql - connector-net-1.0.7-1

Y ou can remove these packages individually, or al together automaticaly, like this:

shell> rpm-q -algrep -i nysql|xargs rpm --erase
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2.4. Installing MySQL Community Server

2.4.1. Overview of MySQL Community Server Installation

1. Determinewhether MySQL runsand is supported on your platform. Not al platforms are equally suitable for running
MySQL, and not all platforms on which MySQL is known to run are officially supported by MySQL AB. For alist of platforms on
which MySQL Community Server runs, see Section 2.4.2, “ Operating Systems Supported by MySQL Community Server”.

2. Choose which distribution toinstall. Several versions of MySQL are available, and most are available in multiple distribution
formats. Y ou can choose from prepackaged distributions containing binary (precompiled) programs or source code. When in
doubt, use abinary distribution. We also provide public access to our current source trees for those who want to see our most re-
cent developments and to help us test new code. To determine which version and type of distribution you should use, see Sec-
tion 2.4.3, “ Choosing Which MySQL Distribution to Install”.

3. Download thedistribution that you want to install. For download instructions, see Section 2.4.4, “How to Get MySQL". To
verify theintegrity of the distribution, use the instructionsin Section 2.4.5, “Verifying Package Integrity Using MD5 Checksums
or GhuPG'.

4. Ingtall thedistribution. Toinstall MySQL from abinary distribution, use the instructionsin Section 2.4.7, * Standard MySQL In-
stallation Using a Binary Distribution”. To install MySQL from a source distribution or from the current development source tree,
usethe instructionsin Section 2.4.15, “MySQL Installation Using a Source Distribution”.

If you encounter installation difficulties, see Section 2.4.19, “ Operating System-Specific Notes’, for information on solving prob-
lems for particular platforms.

5. Perform any necessary post-installation setup. After installing MySQL, read Section 2.4.16, “Post-Installation Setup and Test-
ing”, which contains important information about making sure the MySQL server isworking properly. It aso describes how to se-
curetheinitial MySQL user accounts, which have no passwords until you assign passwords. The information in this section applies
whether you install MySQL using abinary or source distribution.

6. Perform setup for running benchmarks (optional). If you want to use the MySQL benchmark scripts, Perl support for MySQL
must be available. See Section 2.4.21, “Perl Installation Notes’, for more information.

The sectionsimmediately following this one contain necessary information about choosing, downloading, and verifying your distribu-
tion. Theinstructionsin later sections of the chapter describe how to install the distribution that you choose. For binary distributions, see
theinstructionsin Section 2.4.7, “ Standard MySQL Installation Using a Binary Distribution”. To build MySQL from source, use thein-
structionsin Section 2.4.15, “MySQL Installation Using a Source Distribution”.

2.4.2. Operating Systems Supported by MySQL Community Server
This section does not apply to MySQL Enterprise Server users.
This section lists the operating systems on which MySQL Community Server isknown 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, soit 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.x and 5.x with native threads. See Section 2.4.19.5.3, “IBM-AIX notes”.
¢ Amiga.
e FreeBSD 5.x and up with native threads.

« HP-UX 11.x with native threads. See Section 2.4.19.5.2, “HP-UX Version 11.x Notes".
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e Linux. MySQL builds on al fairly recent Linux distributionswith gl i bc 2.3. See Section 2.4.19.1, “Linux Notes’.
e Mac OS X. See Section 2.4.19.2, “Mac OS X Notes'.

¢ NetBSD 1.3/1.4 Intel and NetBSD 1.3 Alpha. See Section 2.4.19.4.2, “NetBSD Notes”.

* Novell NetWare 6.0 and 6.5. See Section 2.4.13, “Installing MySQL on NetWare”.

e OpenBSD 2.5 and with native threads. OpenBSD earlier than 2.5 with the MIT-pthreads package. See Section 2.4.19.4.3,
“OpenBSD 2.5 Notes'.

¢ SCO OpenServer 5.0.X with arecent port of the FSU Pthreads package. See Section 2.4.19.5.8, “SCO UNIX and OpenServer 5.0.x
Notes’.

¢ SCO Openserver 6.0.x. See Section 2.4.19.5.9, “SCO OpenServer 6.0.x Notes’.

¢ SCO UnixWare 7.1.x. See Section 2.4.19.5.10, “SCO UnixWare 7.1.x and OpenUNIX 8.0.0 Notes”.

e SGlI Irix 6.x with native threads. See Section 2.4.19.5.7, “SGI Irix Notes’.

¢ Solaris 2.5 and above with native threads on SPARC and x86. See Section 2.4.19.3, “ Solaris Notes'.

e Tru64 Unix. See Section 2.4.19.5.5, “Alpha-DEC-UNIX Notes (Tru64)”.

«  Windows 2000, XP, and Windows Server 2003, as well as 32-bit Windows Vista. See Section 2.4.8, “Installing MySQL on Win-
dows”’.

MySQL has also been known to run on other systemsin the past. See Section 2.4.19, “ 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:

¢ General stability of thethread library. A platform may have an excellent reputation otherwise, but MySQL isonly as stable as
thethread library it calls, even if everything elseis perfect.

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

« Multi-threading and handling of mutexes. The capability of the kernel and the thread library to run many threads that acquire and
release amutex over a short critical region frequently without excessive context switches. If the implementation of
pt hread_nut ex_| ock() doesnot easily yield CPU time, this hurts MySQL tremendously. If thisissueis not taken care of,
adding extra CPUs actually makes MySQL slower.

« Filesystem stability and performance. MySQL's stability and performance are directly affected by those of the operating plat-
form'sfilesystem. In particular, where large tables are in use, performance is affected by the ability of the filesystem to deal with
largefiles at all and to deal with them efficiently.

e Expertisewith the platform. If we know a platform well, we enable platform-specific optimizations and fixes at compile time. We
can aso provide advice on configuring your system optimally for MySQL. Thisis also affected by the amount of testing we have

done internally for similar configurations, as well as by the number of usersthat have run MySQL successfully on the platformin
similar configurations. If these figures are high, the likelihood of encountering platform-specific surprisesis much smaller.

2.4.3. Choosing Which MySQL Distribution to Install

This section does not apply to MySQL Enterprise Server users.
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.

2.4.3.1. Choosing Which Version of MySQL to Install
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This section does not apply to MySQL Enterprise Server users.

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.

e 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.mysql.com/company/legal/lifecycle/#palicy), only Security and Severity Level
1 issueswill 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 works in 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 Bazaar 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 names that consist of three numbers and a suffix; for example, mysgl-5.0.12-beta. The num-
bers within the release name are interpreted as follows:

e Thefirst number (5) isthe mgjor version and describes the file format. All MySQL 5 releases have the same file format.

¢ The second number (0) isthe release level. Taken together, the major version and release level constitute the rel ease series number.
¢ 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 E, 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 arelease.

e betaindicates that the release is appropriate for use with new development. Within beta releases, the features and compatibility
should remain consistent. However, beta rel eases may contain numerous and major unaddressed bugs.

No APIs, externally visible structures, or columns for SQL statements will change during future beta, rel ease candidate, or produc-
tion releases.

¢ rcindicates a Release Candidate. Release candidates are believed to be stable, having passed all of MySQL 's internal testing, and
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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 least with these tools:
« Our internal test suite. Thenysql -t est directory contains an extensive set of test cases. We run these tests for every server
binary. See Section 25.1.2, “MySQL Test Suite”, for more information about this test suite.

e TheMySQL benchmark suite. Thissuite runsarange 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”.

* Thecrash- ne test. Thistest triesto 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
data to work with.

2.4.3.2. Choosing a Distribution Format
This section does not apply to MySQL Enterprise Server users.
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:

* --with-berkel ey-db (not available on al platforms)
e --with-1ibwap

e --with-naned-z-1i bs (thisisdonefor some of the binaries)
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* --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 aspecial 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 Bazaar 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.

¢ 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 always the ultimate manual.

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

2.4.3.3. 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-
cially take note of what our support customers want and try to help them in this regard.

No oneisrequired to download a new release. The News section helps you determine whether the new release has something you really
want. See Appendix E, 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.

* Releases are issued within each series. Enterprise Server rel eases are numbered using even numbers (for example, 5.0.20). Com-
munity Server releases are numbered using odd numbers (for example, 5.0.21).

« 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 Bazaar 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!)

2.4.3.4. MySQL Binaries Compiled by MySQL AB

This section does not apply to MySQL Enterprise Server users.

Asaservice of MySQL AB, we provide aset 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 2.4.7, “ Standard MySQL Installation Using a Binary Distribution”.

The RPM distributions for MySQL 5.0 rel eases that we make available through our Web site are generated by MySQL AB.
For Windows distributions, see Section 2.4.8, “Installing MySQL on Windows”".

These distributions are generated using the script scri pt s/ make_bi nary_di stri buti on.
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The binaries are configured and built with the following compilers and options. Thisinformation can also be obtained by looking at the
variables COVP_ENV_| NFOand CONFI GURE_L| NE inside the script bi n/ mysql 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 | tothe following
conf i gur e commands and removeany - f oni t - f r ane- poi nt er options.

The following binaries are built on MySQL AB development systems:

e Linux 2.4.xx x86 withgcc 2.95.3:

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

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

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

e Linux 2.4.x x86 withi cc (Intel C++ Compiler 8.1 or later releases):

CC=i cc CXX=icpc CFLAGS="- -unroll2 -ip -nmp -no-gcc -restrict”
CXXFLAGS="-O3 -unroll2 -ip -nmp -no-gcc -restrict" ./configure
--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 --enabl e-assenbl er
--disable-shared --with-client-ldflags=-all-static

--with-nmysql d-1dfl ags=-all -static --w th-enbedded-server --w th-innodb

Note

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 need to set CXX=i cc.

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

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

--enabl e-l1ocal -infile

e 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

e Linux 2.4.xx alphawith 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

--enabl e-1ocal -infile --w th-nysql d-Idfl ags=-non_shar ed
--with-client-1dflags=-non_shared --disabl e-shared

e Linux 2.x.xx ppc withgcc 2.95.4:

CC=gcc CFLAGS="-OB -fno-onmt-frame-pointer" CXX=gcc CXXFLAGS="- (3
-fno-omit-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-1ocal -infile --disabl e-shared --w th-enbedded-server

--wi t h-innodb

¢ Linux 2.4.xx s390 withgcc 2.95.3:

CFLAGS="- 2" CXX=gcc CXXFLAGS="-2 -felide-constructors" ./configure
--prefix=/usr/local/nysqgl --with-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --disable-shared
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--with-client-l1dflags=-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-local -infile --disabl e-shared

Sun Solaris 8 x86 with gcc 3.2.3:

CC=gcc CFLAGS="-B -fno-onit-franme-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/nmysql/bin
--Wi t h-extra-charset s=conpl ex --enabl e-thread-safe-client

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

Sun Solaris 8 SPARC withgcc 3.2:

CC=gcc CFLAGS="-OB -fno-onmt-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-z-1ibs=no
--Ww t h-named- curses-|ibs=-1curses --disabl e-shared

Sun Solaris 8 SPARC 64-bit with gcc 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/nysql

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

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

--wi t h-naned- 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

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

--enabl e-local -infile --enabl e-assenbl er --w th-named-curses-1ibs=-1curses
- - di sabl e-shar ed

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 -mt -D _FORTEC_ -xarch=v9"
./configure --prefix=/usr/local/mysqgl --wth-extra-charsets=conpl ex
--enabl e-thread-safe-client --enable-local-infile --enabl e-assenbl er
--w th-named-z-1ibs=no --enabl e-thread-safe-client --disable-shared

IBM AIX 4.3.2 ppcwithgcc 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

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

IBM AIX 4.3.3 ppcwith x| C_r (IBM Visual Age C/C++ 6.0):

CC=xl c_r CFLAGS="-ma -2 -gstrict -qoptim ze=2 -qgmaxmem=8192"

CXX=x| C_r CXXFLAGS ="-ma -2 -qgstrict -qoptim ze=2 -qgmaxmem=8192"
./configure --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 --w th-innodb

IBM AIX 5.1.0 ppc withgcc 3.3:
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CFLAGS="- @2 - ntpu=powerpc -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 --with-naned-z-I|ibs=no
--di sabl e-shared

IBM AIX 5.2.0 ppcwithx| C_r (IBM Visua Age C/C++ 6.0):

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

CXX=x| C_r CXXFLAGS="-ma -2 -qgstrict -qoptim ze=2 -gmaxmem=8192"
.lconfigure --prefix=/usr/local/nysql --localstatedir=/usr/local/nysql/data
--1libexecdir=/usr/|ocal/mysql/bin --w th-extra-charsets=conpl ex

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

HP-UX 10.20 parriscl.1 withgcc 3.1:

CFLAGS="-DHPUX -1/ opt/dce/include -3 -fPlIC'" CXX=gcc CXXFLAGS="- DHPUX
-1/opt/dce /include -felide-constructors -fno-exceptions -fno-rtti

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

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

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

CC=cc CXX=aCC CFLAGS=+DAport abl e CXXFLAGS=+DAportable ./configure
--prefix=/usr/local/mysql --localstatedir=/usr/local/nmysql/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 --w th-innodb

HP-UX 11.11 pa-risc2.0 64bit with aCC (HP ANSI C++ B3910B A.03.33):

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

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

CC=cc CXX=aCC CFLAGS="+DAport abl e" CXXFLAGS="+DAportable" ./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 --disabl e-shared
--W t h-innodb

HP-UX 11.22 ia64 64bit with aCC (HP aC++/ANS| C B3910B A.05.50):

CC=cc CXX=aCC CFLAGS="+DD64 +DSitani unR" CXXFLAGS="+DD64 +DSitani un2"
.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 --disable-shared

--W t h-enbedded- server --with-innodb

Apple Mac OS X 10.2 powerpc withgcc 3.1:

CC=gcc CFLAGS="-OB -fno-omit-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 --disabl e-shared

FreeBSD 4.7 i386 with gcc 2.95.4:

CFLAGS=- DHAVE_BROKEN_REALPATH . /configure --prefix=/usr/|ocal/nysql
--w th-extra-charsets=conpl ex --enabl e-thread-safe-client

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

FreeBSD 4.7 1386 using LinuxThreads with gcc 2.95.4:
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CFLAGS="- DHAVE_BROKEN_REALPATH - D__USE_UNI X98 - D_REENTRANT

- D_THREAD_SAFE -I/usr/l ocal /i ncl ude/ pthread/ | i nuxt hreads"
CXXFLAGS="- DHAVE_BROKEN_REALPATH - D__USE_UNI X98 - D_REENTRANT
-D_THREAD SAFE -1/ usr/l ocal /i ncl ude/ pt hread/|inuxthreads" ./configure
--prefix=/usr/local/nmysql --localstatedir=/usr/local/nysql/data
--libexecdir=/usr/local /mysql/bin --enabl e-thread-safe-client
--enabl e-1ocal -infile --enabl e-assenbl er

--w t h- named- t hr ead- | i bs="- DHAVE_GLI BC2_STYLE_GETHOSTBYNAME_R
-D_THREAD SAFE -1 /usr/local/include/pthread/linuxthreads
-L/usr/local/lib -lIlthread -l1lgcc_r" --disabl e-shared

--w t h-enbedded- server --wth-innodb

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

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

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

--enabl e-1ocal -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.

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

CFLAGS="- @3 -npentiun' LDFLAGS=-static CXX=gcc CXXFLAGS="-O3 -npentium
-felide-constructors"” ./configure --prefix=/usr/local/nysql

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

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

¢ SCO UnixWare 7.1.4 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
--disabl e-shared --w th-readline

* SCO OpenServer 6.0.0i386 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 --wth-named-z-1ibs=no --enabl e-thread-safe-client
--di sabl e-shared --with-readline

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-t hread-safe-cl i ent --enable-local-infile
--with-named-thread-1ibs="-1pthread -l mach -lexc -lc" --disabl e-shared

--with-nmysql d-1dflags=-al |l -static

e SGl Irix 6.5 1P32 withgcc 3.0.1:

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

--wi th-extra-charsets=conpl ex --enabl e-thread-safe-client
--enabl e-local -infile --disabl e-shared

e FreeBSD/sparc64 5.0 withgcc 3.2.1:

CFLAGS=- DHAVE_BROKEN REALPATH ./configure --prefix=/usr/local/nysql
--local statedir=/usr/local /nmysql/data --1ibexecdir=/usr/local/mysql/bin
--wi th-extra-charsets=conpl ex --enabl e-thread-safe-client

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

¢ Linux 2.2.xx SPARC withegcs 1.1.2:
CC=gcc CFLAGS="-OB3 -fno-omt-frame-pointer" CXX=gcc CXXFLAGS="- (3
-fno-omit-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 --disabl e-shared

e Linux 2.2.x x86 withgcc 2.95.2:
CFLAGS="- 8 -npentiunpro" CXX=gcc CXXFLAGS="-OB -npentiunpro
-felide-constructors -fno-exceptions -fno-rtti" ./configure
--prefix=/usr/local/nmysql --enable-assenbler
--wi th-nysql d-1dfl ags=-al | -static --disabl e-shared
--w t h-extra-charset s=conpl ex

¢ Sun0S4.1.4 2 sundc withgcc 2.7.2.1:

CC=gcc CXX=gcc CXXFLAGS="-O8 -felide-constructors" ./configure
--prefix=/usr/local/nysql --disable-shared --with-extra-charsets=conpl ex
- -enabl e- assenbl er

¢ Sun0OS5.5.1 (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="-O3 -felide-constructors
-fno-exceptions -fno-rtti" ./configure --prefix=/usr/local/nysql
--with-low nmenmory --wth-extra-charsets=conpl ex --enabl e-assenbl er

e SunOS5.6i86pc withgcc 2.8.1:

CC=gcc CXX=gcc CXXFLAGS=-B ./configure --prefix=/usr/|ocal/nysql
--wth-low nmenmory --w th-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

< BSDIBSD/0S2.1i386 withgcc 2.7.2:

CC=gcc CXX=gcc CXXFLAGS=-3 ./configure --prefix=/usr/local/nysql
--w t h-extra-charset s=conpl ex

e AIX4.2withgcc 2.7.2.2:

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

2.4.4. How to Get MySQL

This section does not apply to MySQL Enterprise Server users.

Check our downloads page at http://dev.mysgl.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 also 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/mysgl/.
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2.4.5. Verifying Package Integrity Using MD5 Checksums or GhuPG
This section does not apply to MySQL Enterprise Server users.
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 MDO5 checksums
¢ Cryptographic signatures using GhuPG, the GNU Privacy Guard

e 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 <webmnast er @rysql . con® or

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

2.4.5.1. Verifying the MD5 Checksum

This section does not apply to MySQL Enterprise Server users.

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 nysql - st andard-5. 0. 70-1i nux-i 686.tar. gz
aaab65abbec64d5e907dcd41b8699945 nmysql - standard-5. 0. 70-1i nux-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 archive file (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, itispart 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:/imww.fourmilab.ch/md5/. wi nMd5Sumis agraphical MD5 checking tool that can be obtained from ht-
tp://lwww.nullriver.com/index/products/winmd5sum.

2.4.5.2. Signature Checking Using GhuPG

This section does not apply to MySQL Enterprise Server users.

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 GhuPG and
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

42


http://www.gnu.org/software/textutils/
http://www.fourmilab.ch/md5/
http://www.fourmilab.ch/md5/
http://www.nullriver.com/index/products/winmd5sum
http://www.nullriver.com/index/products/winmd5sum
http://www.gnupg.org/
http://www.openpgp.org/

Installing and Upgrading MySQL

download from http://keyserver.pgp.com/. The key that you want to obtain isnamed bui | d@rysqgl . com Alternatively, you can cut
and paste the key directly from the following text:

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

MG BD4+ownwRBAC14d f Uf Cy EDSI e PvEVWBSAFUdJ Bt o QHH nJKZy QT7h9bPl UNC3
RODj QReyCl TRr dwyr KUGku2FmeVGm 2u2WrDMNABL nppr WPk BdCk 96+OnSLN9br Z
f w2vOUg Cnmiyv 2hWDhy DHuv YI QA/ BThQ0ADgj 8AWE/ OLo7V1V8/ 8VUHPOgQWCgvz V3
BgOxRznNCRCRxAuAuVzt HRCEAJooQK1+i Si unZMYDIWIf eXf shc57S/ +yeJkegNW
hxWRIpRW/Ar NYJdDRT+r f 2RUe3vpquKkKNQU/ hnEl UHIRQqYHo8g TX VX XNQC 7f JYLV
K2Ht kr PbP72vws EKMYhhr 0eKCbt LG | s9kr j J6sBgACy P/ Vb7hi Pwxh6r DZ71 ThE
k YpXBACMAHP8NJI TkanEnPCi a2ZoOHODANWp UK P431 7j sDngt obZX9gnr AXw+uNDI
QIEXMBFSbi OLLt Zci NI Ysaf WAPEOVDKpMAKGI yi sNt PvalLd8l HObPAnWcyef ep
r vOsxxqUEM:cMBo7wwgf N83PCk Das Dbs3pj wPhxvhz6/ / 62zQ17Q7 TX TUUng UGH)
a2FnzsSBzaWluaWbnl G | eSAod3d3Lnl5¢3FsLmi\vbSkgPGI1aWwkk QGL5¢ 3FsLm\v
bT61 XQOTEQ AHQUCRGY Ut AUJDTBYgAUL Bwo DBAMVAW DFgl BAhe AAAOJEI xxj Tt Q
cuHLr pl An38+Bl Bl 815Dou9VXM As QEk4G3t AJ9+Cz69Y/ Xwn611l zt eJr CAA32+
aYhMBBVRAgAMBQI +PqPRBYMI ZgC7AA0JEElI Q4SqycpHy JOEANLNKHi j f t 00bKXvu
cSo/ pECUnppi AJ41MBMVRV] 5VedH KN Kj Rt Wst HFPYhIVBBMRAgAVBQ +Qol DBYMJ
Yi KIAAoJELb1zU3Gui Q | pEAol hpp6BozKI 8p6eaabzF5M JH58pAKCu/ RCof K8J
Eg2alos+5zEYr B/ LsohGBBARAgAGBQ / r OOvAA0JEK/ FI 0h4g3QP9pYAoNt SI SDD
AAUZHaf yAY!l LD/ yUCAhKAJOczMsBLboOM XxPaJ60x9QBHMW2ul hGBBARAGAGBQ /
t EN3AA0JEI W 6swe05mxs MANRag9X61Ygulkbf Bi qDku4czTd9pAJ4q5WBKZ0+2
uj Tr EPNS5NdW nXj 4Yh GBBARAgAGBQIDW PqAA0JE! vYLmBwult cf 3QANRCyqFOC
pMCTdI Gc7bD051 7Cl MM TAJOUTGXx0OLd/ VwwdDi KW 45N2t NbYI hGBBVRAgAGBQIE
8TMMAA0JEPZJx PRgk 1MVMCnEAoI n2pP0s| cVh9Yo0YYGAqORr TOL3AIW bcy+e8HM
NSoNV5u51Rnr VKi e34hVBBARAgAVBQIBgcsBBYMG t mLAA0JEBhZ0BI9ne6Hs Q0OA
nA/ LCTQBP5kvJvDhglDsf VTFnIxpAJ49WFj g/ kI caN5i P1Jf aBAl TZI 3HAhVBBAR
AgAVBQIBgcsOBYMA t | YAAOJEI HC9+vi E7aS| i MANRVTVWWAF MXvJhV6D5uHf WeeD
046 TAJ4kj wP2bHy d6Dj Cyn+BdEDz63axohMBBARAGAMBQIBgct i BYMA t kqAAoJd
EG W7N dw Rz CaoAmMWWB+Rj 1zI 4D/ Pl ys5nW8Hgl 3hAJObLOBt hv96g+70Uy9U
j 09Uh41] FAhMBBARAgAVBQIB0JMKBYMF1BFoAA0JEHOI ygr BKaf CYl UAol b1r 5D6
gM_MPMOLkr Hk3MNbX5b5AJ4vr yx5f wei Jct CEGM +Y8yt Xab34hMBBARAGAMBQIC
K1u6BYMrFeUj SAA0JEQOYbp! kV67nT 8Xx MA0JM/+UJCOsgXMPSxh3BUsdcnt FS+AJ9+
Z15LpoOnAi dTT/ K9i ODXGVi K6ohVBBI RAGAMBQIAKI k6BYMHekt SAA0JEDy hHz SU
+vhhJ| wAnA/ gQdwOThj CBO+dFt dbpKul nf XJAJOTL53QKp92EzscZSz49! D2YkoE
gqohMBBI RAGAMBQI APf q6BYMHZgnSAA0J EPLXXGP] nGAést 8AoL(BMI Wt t MNHDb
xSyzXhFGhRUBAJ4uk Rz f NJqEl QHQO0ZM2Wh CVNz OUI hivBBI RAgAMBQI BDgqEBYMG
| pol AA0JEDnKK/ @aopf/ NOAni E2f cCKOLwWDl wusuGVI C+JIvnnWhAKDDo USEYuNn
5qzRbr zVW\6zBno/ Nb4hVBBI RAGAMBQI CgKUOBYNFI / 9YAA0JEAQNW VBg5+04y QA
nA9QOFLV5PCCddy UMy B/ f nct u@eAJ4sIbLKP/ Z3SAi TpKr No+XZRxauqgl hMBBVR
AgAMBQ +TU2EBYMIV1c| AA0JEC27dr +t 1Mz BQWA0JU+RuTVSn+TIl +uVWkUpT82/ d
s5NkAJ9bnNodf f yMVK7GyM v/ Tzi f i TD+4hMBBVRAgAVBQIB14B2BYM-z SQNAA0J
ECGbv28j Ngv0+P7wAn13uu8Ykhwi NMIJhWipK2/ gM 4AQAJ40dr nKW2qJ5EEl Jwt X
pwapgr zW YhIVBBVRAgAVBQI CG EOBYMFj CN+AA0JEHbBAXYi MABhoO4ANn0I t h3Kx
5/ si xbj ZR9aEj 0ePGTNKAJ94S| dLi ESaYaJx2l G | D9bbVoHQYhdBBVRAgAdBQIH
r JTPBOkNIVFi 0BQs HCgVEAX UDAgMMNAGECF4AACgk  HGNOLBy 4f VOKgCgs LpG2wP0
rc3s07Fync9g7M ai r MAol Uef SNKr GTs TxvLeyHADLzJW QFi HsEMBECADs FAkJ 3
Nf UOHQBPb3BzLi 4ul HNob3VsZCBoYXZI | GJI ZWigh(9j YWhhl EknbSAqc28gl HNO
dXBpZCAuLgAKCRASYi vOPWIKX+9HAJOW Tx/ r qgoukK4QCr OV/ 21 OU+j MQQCF YSC8
Jgsl | eN8ai yuSt TdYr KOVWCI j wQWVEQ ATWUCRWBAV0gdAFNob3VsZCBoYXZI | QI
ZWIgYSBsb2NhbCBzaWlu YXR1cnis| Qy| HN\vbW/0ad uZyAt | FAURi B3YXMySSBO
ad ua2l uZzz8ACgkQCcor 9D1qi | +g+wCf cFWo5qUl 4XTE9K8t H3Q+X GNeYYAN] i i
Kxj t OXcO0l s+Bl gXxbf Z9uqgBsi Q i BBABAGAMBQIBgcuFBYM3 t kHAAQJEKr j 5s5m
0UR0qC8QAI | SudocbhJRhr TAROOPoMs Reyp46Jdp3i L1oFDGe Pf kZSBWW8L+cJj h
dycl wSeZ1D2h9S5Tc4EnoEOkhs S6wBpuAui h5s/ / coRgl | i LKEdhTmNqul kCH5m
i MCzc5zXWZDWDhpLr 21 nGs ZMuh2QOWAk BARTBMtr 18c UXMLVAYHKyj | Vabhsi PP/
MKUj 6r INsUDNDq1G JdQ ySj t CFj YAD QYSD7zcd1vpqQ.ThnZBESvEoCqunEf OP
xermU6x ABOCL+pUpB40pE6GUN6Kr r 5h6y Zx YZ/ N5vzt 0Y3B5UUMKgYDSpj bul NvaU
TFi OxEU3gJvXc1+h0Bsx M7 FwBZnulVASLEA+UdQb76YcyuFBcROhnt EUTI ducLu84
E2BZ2NSBdy mRQKSi nhvXsEW H6Txmilgt JLynYsvPi 4B4JxKbb+awnFPusL8Wgf z
j bygeKdyqz YgKj 3M79R3geaY7Qr5Kx| 1Uogi OKcbl 5VZvg470QC\WeeERnej qEAdX
WGA/ ARhVOP/ 11 OLQA7j g2P1xTt r BqqC2uf DB+v+j hXaCXxst KSWLI Thv/ b0d6
454UaQJV7R| sN39pE2zFvJIvY7bwf i woUJVmYLndr WAEQILI Dt DRt t 2h8JahDCbm
3CVkpadj wo7S5vic/ m+xVIy TgVx5YUF C/ 788L1HNKXf eVDq8zbAi Q i BBMBAGAM
BQJ Cnwoc BYMFBZpwAAOJEN] CCgl aJFf Pl T4P/ 25zvPp8i xqV85i gs3r RqMVBt Bsj +
5E0EW6DIn| Ghoi 26yf 1nasC2f r VasWG7i 4J1 mOU3W LZERGD R/ ngl OCEqsP5gS3
43N7r 4UpDkBs YhOWkH/ Zt ST5I | FK3zd7Xgt xvqKL98I / OSgi ] H2W2SJ9DGpj t O+ T
i egq7i gt Jzw7Vax9z/ LQH2xhRQKZR9yer nwVBYaJd72i 9SyWHK3k0+e95f Gnl R5pF
z| Gg320r YHgD7v9yoQ@t 1kl sAxK6e3b7Z+Ri JG5cAUB08FOkGxj W F4v8Dlop7S+
| oRdBOBap01koOKLyt 3+g4/ 33/ 2UxsWs0Bt f qcvYNJvU4bZns 1YSqAgDOOanBhg8
| p5SXPI DxH6J/ 3997n5JN / nk50j f d8nYf e/ 5Tj f | WNi put 6t Z7f r EKI 1wl 6pTNbv
VICleLUJMBXf DZy Ht UXm PODKNpsucCUeBKWRKLgnsHLKLYydsl eUJ8+ci Kc+EWh
FXEY+M 72cXAaz5BUVOL8KHNz ZZf ez/ ZJabi ARQpFf j OnvAnmhz J9r ++TEKRLEr 96
taUl 9/ 8nVPvT6LNBpcMB8Td6dJI639YVuH3i | AqnPPw50Yvgl | Ee4BUYD5r 52Seqc
8XQowouGQuBX4vs7zgWFuYA/ s9ebf Gal w+uJd/ 56XI 91 | 6q5CghqgB/ yt 1EceFEnF
CAj @c2SeRo6qzx22uQ NBD4+0x0QCADv4YI / Fsx1j j CyU+eM 2sXg3ap9awB+XF
pngl hzdr 0zTZYKceXpqFPb+0Er bDVAj hgWL5H uAK+2Bv07Ukd986j Yd8uZENGIG
N3UNM ep7Jf sl eFyCGP901GVbZnSXI AURy ZX1 TRWGNdoVIYLhSN+zct T6 GOBbMTv
NoPl wf OnvK/ / r G5l XDj XXHSHhSgxNx Yy 7SI zUHMQupf UNj svCg8Rv871GRt / h+Yt
7XUTMhoJr g+oBFdBI zh2FKKcy3or df g& GMpN+j MG7vgX] sPw Vt / mBJgdudTrm/
WygPOe SD+ny Rb7c XGbavJIxy KoVNW3PbXnLJf f Ot c\WeUvMpRv8XkbAAMFB/ 4v Cqpr
w at F+w4AnGKbr ¢l d+3LnZRznt RKdOy UZgQy4JHUF5Bq71 91 s8OMVPOXnVI pJp9q
cW AUbouXH3GRTu3Or 68ouhashi 7nF/ e+f nl WodJ3VpD15CdRxel vhycEahNs5Y;j
f ORz LOCy XMFOL 74w+Nx BNwDunol RWv qgAHc VBaDni 25Sj QRzxuwzxvcS/ j Yua5B
Pk10ocbAexdM2XSSWIht CTg5qMey LLUEXqG PbuNaMrilyl | z4hYnSaCGQoe33bq
z/ KZ91/ keR1DVzK+zPrmR2vJU cXHvxd5Jh9C+67CgnYf Xf 2| cYSSDSf op1(Q6611l a
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F7vRgYO0/ DXKNYI PUi EWEGBECAAWFAKkes| PWFCQOWWNBACgk Q HGNOL By 4f W zgCf
Q 3rkfclj YZOuLOn50J7PFuF7FoAnj w\GhwVi 9+Fn2B5RZvpo++BBkdP

=Xquv

----- 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:

shel | > gpg --inmport mysqgl _pubkey. asc

gpg: key 5072E1F5: public key "MySQL Package signing key (www. mysql.com <buil d@rysql.com" inported
gpg: Total number processed: 1

apg: imported: 1

gpg: no ultimately trusted keys found

Y ou can also download the key from the public keyserver using the public key id, 5072E1F5:

shel | > gpg --recv-keys 5072E1F5

gpg: requesting key 5072E1F5 from hkp server subkeys. pgp. net

gpg: key 5072E1F5: "M/SQL Package signing key (www. nysql.com <buil d@rysql.conk" 2 new signatures
gpg: no ultimately trusted keys found

gpg: Total nunber processed: 1

gpg: new signatures: 2

If you want to import the key into your RPM configuration to validate RPM install packages, you should be able to import the key dir-
ectly:

shell > rpm --inmport mysql _pubkey. asc

If you experience problems, try exporting the key from gpg and importing:

shel | > gpg --export -a 5072elf5 > 5072elf5. asc

shel | > rpm --inport 5072elf5. asc

Alternatively, r pmalso supports loading the key directly from a URL, and you cas use this manual page:

shell > rpm --inmport http://dev.nmysqgl.com doc/refman/5. 0/ en/ checki ng- gpg- si gnature. htm
After you have downloaded and imported the public build key, download your desired MySQL package and the corresponding signa-

ture, which also 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. 0. 70-1i nux-i 686.tar. gz

Signature file nysql - standard-5. 0. 70- i nux-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 | > gpg --verify package_nane. asc

Example:

shell > gpg --verify nysql -standard-5.0.70-1inux-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 message indicates 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.

2.4.5.3. Signature Checking Using RPM

This section does not apply to MySQL Enterprise Server users.
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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-5.0.70-0.glibc23.i386.rpm
M/SQL- server-5.0.70-0. gl i bc23.i386.rpm nd5 gpg OK

Note

If you areusing RPM 4.1 and it showsthe error (GPG) NOT OK (M SSI NG KEYS: GPG#5072E1F5) 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 be-
causeit 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 2.4.5.2, “ Signature Checking Using GhuPG'. Then
user pm - - i npor t 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 --inmport mnysql _pubkey. asc

If you need to obtain the MySQL public key, see Section 2.4.5.2, “ Signature Checking Using GhuPG'.

2.4.6. 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 alayout different from those shown here.

For MySQL 5.0 on Windows, the default installation directory isC: \ Progr am Fi | es\ MySQL\ MySQL Server 5. 0. (Some
Windows users prefer toinstall 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

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

Docs Manual in CHM format

exampl es Example programs and scripts

i ncl ude Include (header) files

lib Libraries

scripts Utility scripts

share Error messagefiles

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

Directory Contents

[usr/bin Client programs and scripts
[usr/shin Thenysql d server
[var/libl/nysql Log files, databases
/usr/sharel/info Manual in Info format

[ usr/share/ man Unix man pages

[usr/includel/ mysql Include (header) files
[usr/libl/mnmysql Libraries

[ usr/sharel/ nysql Error message and character set files
/usr/ share/ sql - bench Benchmarks
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On Unix, at ar filebinary distribution isinstalled by unpacking it at the installation location you choose (typically /
usr/ 1 ocal / mysql ) and creates the following directories in that location:

Directory Contents

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 nysql _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

bi n Client programs and scripts

i ncl ude/ mysql Include (header) files

Docs Manual in Info, CHM formats
man Unix manual pages

I'i b/ nysql Libraries

| i bexec Thenysqgl 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.

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

e Theheader file and library directoriesarei ncl ude/ nysql and! i b/ mysql ratherthani ncl ude and | i b.

Y ou can create your own binary installation from a compiled source distribution by executing thescri pt s/
nmake_bi nary_di stri buti on script from the top directory of the source distribution.

2.4.7. Standard MySQL Installation Using a Binary Distribution

This section does not apply to MySQL Enterprise Server users.

The next several sections cover the installation of MySQL on platforms where we offer packages using the native packaging format of
the respective platform. (Thisis also known as performing a binary installation.) However, binary distributions of MySQL are available
for many other platforms as well. See Section 2.4.14, “Installing MySQL fromt ar . gz Packages on Other Unix-Like Systems”, for
generic installation instructions for these packages that apply to all platforms.

See Section 2.4, “Installing MySQL Community Server”, for more information on what other binary distributions are available and how
to obtain them.
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2.4.8. Installing MySQL on Windows

This section does not apply to MySQL Enterprise Server users.

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 2.4.8.14, “Upgrading MySQL on Windows”.

To run MySQL on Windows, you need the following:
* A Windows operating system such as 2000, XP, Vista, or Windows Server 2003. Only 32-bit and 64-bit versions of Windows 2000
and later are supported; however, 64-bit Windows Vistais not yet supported. Windows 95/98/ME and versions of Windows older

than these are no longer supported.

A Windows operating system permits you to run the MySQL server as a service. See Section 2.4.8.11, “ Starting MySQL asaWin-
dows Service”.

Generaly, 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 F.7.3, “Windows Platform Limitations”.

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

e If you plan to connect to the MySQL server via ODBC, you need a Connector/ODBC driver. See Chapter 24, Connectors and APIs.

e If you need tables with asize larger than 4GB, install MySQL on an NTFS or newer filesystem. Don't forget to use MAX_ROWS and
AVG_ROW LENGTHwhen you create tables. See Section 12.1.9, “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 2.4.8.1, “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.

Caution

Using virus scanning software such as Norton/Symantec Anti-Virus on directories containing MySQL data and temporary
tables can cause issues, both in terms of the performance of MySQL and the virus-scanning software mis-identifying the
contents of the files as containing spam. This is because of the fingerprinting mechanism used by the virus scanning soft-
ware, and the way in which MySQL rapidly updates different files, which may be identified as a potentia security risk.

After installing MySQL Server, it is recommended that you disable virus scanning on main directory (dat adi r ) being
used to store your MySQL table data. Thereis usually a system built into the virus scanning software to allow certain dir-
ectories to be specifically ignored during virus scanning.
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In addition, by default, MySQL creates temporary files in the standard Windows temporary directory. To prevent the tem-
porary files also being scanned, you should configure a separate temporary directory for MySQL temporary files and add

this to the virus scanning exclusion list. To do this, add a configuration option for thet npdi r parameter to your iy . i ni
configuration file. For more information, see Section 2.4.8.7, “Creating an Option File”, and t npdi r .

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 2.4.8.5, “Installing MySQL from aNoinstall Zip Archive’. To install
using a source distribution, see Section 2.4.15.6, “Installing MySQL from Source on Windows”.

MySQL distributions for Windows can be downloaded from http://dev.mysgl.com/downloads/. See Section 2.4.4, “How to Get
MySQL”.

2.4.8.1. Choosing An Installation Package

This section does not apply to MySQL Enterprise Server users.

For MySQL 5.0, there are three installation packages to choose from when installing MySQL on Windows:

e TheEssentials package. This package has afilename similartonmysql - essenti al -5. 0. 70- 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 op-
tional components such as the embedded server and benchmark suite.

« The Complete package. This package hasafilename similar tonysql -5. 0. 70- wi n32. zi p and contains all files needed for a
complete Windows installation, including the Configuration Wizard. This package includes optional components such as the embed-
ded server and benchmark suite.

e Theno-ingtall archive. This package has afilename similar tomysql - noi nstal | -5. 0. 70- wi n32. zi p and contains al the
filesfound in the Complete install package, with the exception of the Configuration Wizard. This package does not include an auto-
mated installer, and must be manually installed and configured.

The Essentials package is recommended for most users. Itisprovided asan . nsi filefor 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.

Y our 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 2.4.8.2, “Installing MySQL with the Automated Installer”. If you choose to install MySQL from the Noin-
stall archive, see Section 2.4.8.5, “Installing MySQL from a Noinstall Zip Archive’.

2.4.8.2. 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.

2.4.8.3. Using the MySQL Installation Wizard

2.4.8.3.1. Introduction to the Installation Wizard

MySQL Installation Wizard isan 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 a MySQL
server that is ready 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 2.4.8.3.7, “Upgrading MySQL with the Installation Wizard”, for more information on upgrad-
ing from a previous version.

The Microsoft Windows Installer (MSl) is the standard for application installations on Windows 2000 and later versions. The MySQL
Installation 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
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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, which is 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 Win-
dows installation processin a flexible manner using scripts.

Improving the MySQL Installation Wizard depends on the support and feedback of users. If you find that the MySQL Installation Wiz-
ard is lacking some feature important to you, or if you discover abug, please report it in our bugs database using the instructions given
in Section 1.7, “How to Report Bugs or Problems’.

Downloading and Starting the MySQL Installation Wizard

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 areinstalling on Windows Vistait is best to open a port for MySQL to use before beginning the installation. To do
this, first ensure that you are logged in as an administrator, then go to the Cont r ol Panel and double-click the W n-
dows Firewal | icon. ChoosetheAl | ow a program through W ndows Firewal | optionand click the ADD
PORT button. Enter My SQL into the NAME text box and 3306 (or other 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 also limit access to the MySQL serv-
er by choosing the CHANGE ScoPE button. Confirm your choices by clicking the OK button. If you do not open a port pri-
or to installation, you cannot configure the MySQL server immediately after installation. Additionally, when running the
MySQL Instalation 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.
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i3 MySQL Server 5.0 - Setup Wizard X

Welcome to the Setup Wizard for MySQOL
Server 5.0

The Setup Wizard will install MySOL Server 5.0 release 5.0,.38
an wour computer, To conkinue, click Mext,

WARMNIMNG: This program is protected by copwright law,

MySoll:

Zancel

2.4.8.3.3. Choosing an Installation Type

There are three install ation types available: Typical, Complete, and Custom.
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i'u.%l‘ MySOQL Server 5.0 - Setup Wizard

Setup Type

Choose the setup bype that besk suiks your needs,

Please select a setup bype.

* Typical
— Comman program Features will be installed, Recommended for
"~ . general use,
Ty
" Complete
we ¢ [4] Al program Features will be installed. (Requires the most disk
] w
. & space.)
-
" Custom
. iChoose which program features wou wank installed and where they
' Ul will be installed. Recommended For advanced users.

ey

< Back I Mexk = iZancel

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

The Complete installation type installs 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 2.4.8.3.4, “The Custom Installation 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 the installation. If you choose the Custom installation type and click the NexT button, you advance to the cus-
tominstallation dialog, described in Section 2.4.8.3.4, “ The Custom Installation Dialog”.

2.4.8.3.4. The Custom Installation Dialog
This section does not apply to MySQL Enterprise Server users.

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.
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i'-..%“ MySQL Server 5.0 - Setup Wizard

Custom Setup

Select the program Features you want inskalled,

Click an an icon in the list below to change how a Feature is installed.

—Feature Description

Installs the MySOL-server

Client Programs executables,

Mw3L Instance Manager
Documentation
Developer Components

This Feature requires 36ME on
wour hard drive.

Install to:
_:\Program FilestMy3QLYMySOL Server 5,00

Change...

Zancel

A tree view on the |eft 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 is installed, click on that component's icon 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.

The Confirmation Dialog

This section does not apply to MySQL Enterprise Server users.

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.
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i'él MySOL Server 5.0 - Setup Wizard

Ready to Install the Program

The wizard is ready to begin installation,

If wou wank ko review or change any of your installation setkings, click Back, Click Cancel ko
gxik the wizard.

_urrent Setkings:

Setup Type:

Cuskarm

Destination Folder:
Z:\Program FilesiMySQLIMySOL Server 5,00

Cancel

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.mysqgl.com, along with the ability to report bugs at bugs.mysqgl.com and to subscribe to our newsletter. The fi-
nal screen of theinstaller provides a summary of the installation and gives you the option to launch the MySQL Configuration Wizard,
which you can use to create a configuration file, install the MySQL service, and configure security settings.

Changes Made by MySQL Installation Wizard
This section does not apply to MySQL Enterprise Server users.

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. 0. It containstwo 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. 0\.TheVer si on string contains
the release number. For example, for an installation of MySQL Server 5.0.70, the key containsavaue of 5. 0. 70.

These registry keys are used to help external tools identify the installed location of the MySQL server, preventing a compl ete scan of
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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 the noi 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 acommon MySQL menu heading named after

the major version of MySQL that you have installed. For example, if you install MySQL 5.0, the MySQL Installation Wizard creates a
MySQL Server 5.0 section in the START menu.

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

¢ MySQL Command Line Client: Thisisashortcut to thenysgl 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 installs the MySQL 5.0 server to C: \ Program Fi | es\ MySQL\ MySQL Server 5.0,

where Pr ogr am Fi | es isthe default location for applicationsin your system, and 5. O isthe major 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 devel oper machine might look like
this:

C:\ Program Fi | es\ MySQL\ \y'SQL Server 5.0
C:\ Program Fi | es\ MySQL\ MySQL Admi ni strator 1.0
C:\ Program Fi | es\ \ySQ.\ MySQL Query Browser 1.0

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

Upgrading MySQL with the Installation Wizard

This section does not apply to MySQL Enterprise Server users.

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 4.1 to MySQL 5.0.

See Section 2.4.8.14, “Upgrading MySQL on Windows’.

2.4.8.4. MySQL Server Configuration Wizard

The MySQL Server Configuration Wizard helps automate the process of configuring your server. It creates a custom MySQL configur-
ationfile (my. i ni ormy. cnf) by asking you a series of questions and then applying your responses to atemplate to generate the con-
figuration file that is tuned to your installation.

The MySQL Server Configuration Wizard isincluded with the MySQL 5.0 server. For Community Server users, the MySQL Server
Configuration Wizard is available only for Windows. For Enterprise Server users, the MySQL Server Configuration Wizard is included
as part of the standard Enterprise Installer.

The MySQL Server Configuration Wizard is to alarge extent the result of feedback that MySQL AB has received from many users over
aperiod of several years. However, if you find that it lacks some feature important to you, please report it in our bugs database using the
instructions given in Section 1.7, “How to Report Bugs or Problems”.
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2.4.8.4.1. Starting the MySQL Server Configuration Wizard

The MySQL Server Configuration Wizard is normally started as part of the installation process. Y ou should only need to run the
MySQL Server Configuration Wizard again when you need to change the configuration parameters of your server.

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 instructions given in Sec-

tion 2.4.8.3.2, “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 option is sufficient — you need not do both. Addi-
tionally, when running the MySQL Server Configuration Wizard on Windows Vista ensure that you are logged in as a user with admin-
istrative rights.

b MySQL Configuration Wizard -

Welcome to the MySQL Server Instance
Configuration Wizard

The configuration Wizard will allow you to configure the
MySQL 5.0 server instance. To Continue, click Forward

MySaL

< Back MNext = LCancel

- J

2.4.8.4.1.1. The MySQL Server Configuration Wizard on Windows

Y ou can 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.

The MySQL Server Configuration Wizard placestheny. i ni fileinthe installation directory for the MySQL server. This helps asso-
ciate configuration files with particular server instances.
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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 5.0\ny.ini"

Here, C: \ Program Fi | es\ MySQL\ MySQL Server 5. 0 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.

Apart from making changesto theny. i ni file by running the MySQL Server Configuration Wizard again, you can modify it by open-
ing it with atext editor and making any necessary changes. Y ou can also modify the server configuration with the MySQL Administrat-
or utility. For more information about server configuration, see Section 5.1.2, “Command Options’.

MySQL clients and utilities such asthemysql and nysql dunp command-line clients are not able to locatethe my . i ni filelocated
in the server installation directory. To configure the client and utility applications, createanew ny. i ni fileinthe Windowsinstalla-
tion directory (for example, C: \ W NDOWS).

Under Windows Server 2003, Windows Server 2000 and Windows XP, MySQL Server Configuration Wizard will configure MySQL to
work as aWindows service. To start and stop MySQL you usethe Ser vi ces application that is supplied as part of the Windows Ad-
ministrator Tools.

Choosing a Maintenance Option

If the MySQL Server Configuration Wizard detects an existing configuration file, you have the option of either reconfiguring your ex-
isting server, or removing the server instance by deleting the configuration file and stopping and removing the MySQL service.

To reconfigure an existing server, choose the Re-configure Instance option and click the NEXT button. Any existing configuration fileis
not overwritten, but renamed (within the same directory) using atimestamp (Windows) or sequential number (Linux). To remove 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 Server
Configuration Wizard stops and removes the MySQL service, and then deletes the configuration 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.

Choosing a Configuration Type

When you start the MySQL Server Configuration Wizard for anew MySQL installation, or choose the Re-configure Instance option for
an existing installation, you advance to the CONFIGURATION TYPE diaog.
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bl MySOL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Please select a configuration type

(® Detailed Configuration

"- Choose this configuration type to create the optimal server
A& setup for this machine.

() Standard Configuration

UUse this option only on machines that do not already have
a MySQL server installation. This will use a general purpose
configuration for the server that can be tuned manually.

< Back Next > Cancel

B | Next> , | |

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 isintended 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 al 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.

To complete the Standard Configuration, please refer to the sections on Service Options and Security Optionsin Section 2.4.8.4.10,
“The Service Options Dialog”, and Section 2.4.8.4.11, “The Security Options Dialog”, respectively.

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
Server Configuration Wizard makes with regard to memory, disk, and processor usage.
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bl MySOL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Please select a server type. This will influence memory, disk and CPU usage.

(@ Developer Machine
| = This is a development machine, and many other applications will
be run on it. MySQOL Server should only use a minimal amount
of memory.
() Server Machine
Several server applications will be running on this machine.
Choose this option for web/application servers. MyS0OL will have
medium memory usage.
() Dedicated MySQL Server Machine
@ This machine is dedicated to run the MySQL Database Server.
{ﬂ Mo other servers, such as a web or mail server, will be run.
MySQOL will utilize up to all available memory.

< Back Next > Cancel

B | Next> | | |

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

« 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.

¢ Dedicated MySQL Server Machine: Choose this option for a server machine that isintended 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

my. i ni will be altered 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.

2.4.8.4.5. 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.
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v

L

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

MySQL Configuration Wizard

Please select the database usage

(@® Multifunctional Database
General purpose databases. This will optimize the server for the use
of the fast transactional InnoDE storage engine and the high speed
MylSAM storage engine.
() Transactional Database Only
_4 Optimized for application servers and transactional web applications.
— L This will make InnoDE the main storage engine. Note that the MylSAM
engine can still be used.
() Mon-Transactional Database Only
1 Suited for simple web applications, monitoring or logging applications
R as well as analysis programs. Only the non-transactional MylSAM
_ storage engine will be activated.

< Back MNext = Cancel

| Next> , | |

e M

ultifunctional 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-

SO

urces 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.

The Configuration Wizard uses atemplate to generate the server configuration file. The DATABASE USAGE dialog sets one of the fol-
lowing option strings:

Ml ti
Tr ans
Non- Ti

When

functional Database: M XED
actional Database Only: | NNODB
ransacti onal Database Only: MYl SAM

these options are processed through the default template (my-template.ini) the result is:

Mul tifunctional Database:

def au
_nyis
Trans

| t-storage-engi ne=l nnoDB
am pct =50

acti onal Database Only:
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def aul t - st or age- engi ne=I nnoDB
_nyi sam pct =5

Non- Tr ansacti onal Dat abase Only:
def aul t - st or age- engi ne=My| SAM
_nyi sam pct =100

ski p-i nnodb

The _nyi sam pct valueisused to calculate the percentage of resources dedicated to My SAM The remaining resources are allocated
tol nnoDB.

2.4.8.4.6. 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.

bl MySOL Configuration Wizard

MySQL Server Instance Configuration
Configure the MySQL Server 5.0 Instance

Please select the directory for the InnoDE data file, if you do not want to use the
default settings:

[ ] Specify InnoDB Data Directory

Select the location for the InnoDE tablespace.

Filesystem Info

Filesystem Type:

|
Total Disk Size: 0 Available Disk Space; 0O

< Back . Next> | Cancel

B | Next> | | |

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 location manually before starting the server.

2.4.8.4.7. The Concurrent Connections Dialog
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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.

bl MySQL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Please select the approximate number of connections to the server.

(@® Decision Support (DSS)/OLAP

5,

~£4  5Select this option for database applications that will not require a high
w number of concurrent connections. A number of 20 connections will be
assumed.

(_) Online Transaction Processing (OLTP)

Choose this option for highly concurrent applications that may have at
any one time up to 500 active connections such as heavily loaded web
Senvers.

() Manual Setting

£ . .
q‘fg Please enter the approximate number of concurrent connections.

-y

Concurrent connections: |1

W

< Back Next = Cancel
. J

« 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.

e 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 connectionsinto the drop-down
box if the number you desireis not listed.

2.4.8.4.8. The Networking and Strict Mode Options Dialog

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.

61



2.4.8.4.9.

Installing and Upgrading MySQL

bl MySOL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Please set the networking options:

Enable TCP/IP Networking

=| Enable this to allow TCP/IP connections. When disabled,
- only local connections through UNIX sockets are allowed.

oy

Port Number: 3306

W

Please select the SQL server mode
["] Enable Strict Mode

This option forces the server to behave more like a
traditional database server. It is recommended to enable this option.

< Back MNext = Cancel

L _J

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 5.1.7, “ 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 al tables,
columns, and databases unless overridden. Use the CHARACTER SeT dialog to change the default character set of the MySQL server.
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bl MySOL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Please select the default character set:

(®) Standard Character Set

Makes Latinl the default charset. This character set is suited for
English and other West European languages.

() Best for Multilingual Support

@ Make UTFB the default character set. This is the recommended
character set for storing text in many different languages.

() Manually Selected Default Character Set

Please select the character set to use:

Character Set; |armscii8 W

< Back MNext = Cancel

L _J

¢ Standard Character Set: Choose thisoption if youwant to usel at i nl asthe default server character set. | at i nl isused for Eng-
lish and many Western European languages.

« Best Support For Multilingualism: Choose this option if you want to use ut f 8 as the default server character set. Thisis aUnicode
character set that can store characters from many different languages.

¢ Manua 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.
2.4.8.4.10. The Service Options Dialog
This section does not apply to MySQL Community Server users.

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 Server 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 a new service name from the drop-down box provided or by entering a new service name into the drop-down box.

| Note
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Service names can include any legal character except forward (/') or backward (\ ) slashes, and must be less than 256 char-
acterslong.

Warning

If you are installing multiple versions of MySQL onto the same machine, you must choose a different service name for
each version that you install. If you do not choose a different service for each installed version then the service manager
information will be inconsistent and thiswill cause problems when you try to uninstall a previous version.

If you have already installed multiple versions using the same service name, you must manually edit the contents of the
HKEY_LOCAL_MACHI NE\ SYSTEM Cur r ent Cont r ol Set\ Ser vi ces parameters within the Windows registry to
update the association of the service name with the correct server version.

Typicaly, when installing multiple versions you create a service name based on the version information. For example, you
might install MySQL 5.x asmysql 5, or specific versions such as MySQL 5.0.56 asmysql 5056.

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.

2.4.8.4.11. The Security Options Dialog

It is strongly recommended that you set ar oot password for your MySQL server, and the MySQL Server Configuration Wizard re-
quires by default that you do so. If you do not wish to set ar oot password, uncheck the box next to the Modify Security Settings op-
tion.

b il MySQL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Please set the security options:
Modify MySQL Security Settings
Current root password:

rogt | Mew root password:

Confirm new password:

[ ] Root may only connect from localhost
[ | Create an Anonymous Account

This option will create an anonymous account on this server.
Please note that this can lead to an insecure system.

< Back Next = Cancel
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To setther 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.

2.4.8.4.12. The Confirmation Dialog

Thefinal dialog in the MySQL Server 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 Server Configuration Wizard without con-
figuring the server, click the CANCEL button.

bl MySQOL Configuration Wizard

MySQL Server Instance Configuration
Contigure the MySQL Server 5.0 Instance

Ready to execute...

Prepare configuration
Whrite configuration file
Start service

Apply security settings

Press [Execute] to start the configuration.

< Back Execute Cancel

L _J

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

The MySQL Server Configuration Wizard first determines configuration file options based on your choices using atemplate prepared
by MySQL AB developers and engineers. Thistemplate isnamed my-t enpl at e. i ni and islocated in your server installation dir-
ectory.

The MySQL Configuration Wizard then writes these options to the corresponding configuration file.
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If you chose to create a service for the MySQL server, the MySQL Server Configuration Wizard creates and starts the service. If you
are reconfiguring an existing service, the MySQL Server 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 Server Configuration Wizard has completed its tasks, it displays a summary. Click the FINISH button to exit the
MySQL Server Configuration Wizard.

2.4.8.5. Installing MySQL from a Noinstall Zip Archive
This section does not apply to MySQL Enterprise Server users.
Userswho are installing from the Noinstall package can use the instructionsin this section to manually install MySQL. The process for
installing MySQL from aZip archiveisasfollows:
1. Extract the archive to the desired install directory
Create an option file

Choose aMySQL server type

A W N

Start the MySQL server

5.  Securethe default user accounts

This process is described in the sections that follow.

2.4.8.6. Extracting the Install Archive

This section does not apply to MySQL Enterprise Server users.

Toinstall MySQL manually, do the following:

1. If you are upgrading from a previous version please refer to Section 2.4.8.14, “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 isinstalled in C: \ nysql . The MySQL Installation Wizard in-
stallsMySQL under C: \ Program 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 2.4.8.7, “Creating an Option File”.

4. Extract theinstall archive to the chosen installation location using your preferred Zip archive tool. Some tools may extract the

archive to afolder within your chosen installation location. If this occurs, you can move the contents of the subfolder into the
chosen installation location.

2.4.8.7. 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 optionsthat 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 5.0andC:\ Program Fi | es\ MySQL\ MySQL Server 5.0\ dat a).

¢ You need to tune the server settings.

When the MySQL server starts on Windows, it looks for optionsin two files: themy. 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
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the value of the W NDI R environment variable using the following command:

C:\> echo %N NDI R%

MySQL looks for optionsfirstintheny. 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 usethemy. 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 4.2.3.2.2, “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|l
and the datadirectory isin E: \ nydat a\ dat a, you can create an option file containing a[ mysql d] section to specify valuesfor the
basedi r anddat adi r parameters:

[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

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

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 isinstalledin C: \ Program Fi | es\ MySQL\ MySQL Server 5. 0, thedatadirectory isby defaultin C: \ Progr am
Fi l es\ MySQ.\ MySQL Server 5.0\ dat a. If youwanttouse E: \ mydat a asthe data directory instead, you must do two
things:

1. Movetheentiredat a directory and dl of its contentsfrom C: \ Pr ogr am Fi | es\ MySQL\ MySQL Server 5.0\ dat ato
E: \ nydat a.

2. Usea--dat adi r option to specify the new data directory location each time you start the server.

2.4.8.8. Selecting a MySQL Server Type

This section does not apply to MySQL Enterprise Server users.

The following table shows the available servers for Windows in MySQL 5.0.

Binary Description

nysql d- nt Optimized binary with named-pipe support

nysql d Optimized binary without named-pipe support

nysql d- debug Likenysql d- nt, 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 5.0 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.)
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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.

*  Named-pipe connections are allowed only by thenysqgl d- nt andnysql d- debug servers.

Note

Most of the examplesin this manual use mysql d asthe server name. If you choose to use a different server, such as
nysql d- nt, make the appropriate substitutions in the commands that are shown in the examples.

2.4.8.9. Starting the Server for the First Time

This section gives ageneral 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. 0. 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 also supports shared-memory connections if the server is started with the - - shar ed- menor y option. Clients
can connect through shared memory by using the - - pr ot ocol =MEMORY option.

For information about which server binary to run, see Section 2.4.8.8, “ 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 iswrong 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\ \y\SQL\ \ySQL Server 5.0\bin\mysqgl 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

InnoDB: Setting file c:\ibdata\ibdatal size to 209715200

I nnoDB: Dat abase physically wites the file full: wait...

InnoDB: Log file c:\iblogs\ib_|ogfileO 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

I nnoDB: Log file c:\iblogs\ib_|ogfile2 d|d not exist: new to be created
InnoDB: Setting log file c:\iblogs\ib_logfile2 size to 31457280

I nnoDB: Doubl ewrite buffer not found: creating new

I nnoDB: Doubl ewrite 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: '5.0.70" 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.
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If you omit the - - consol e option, the server writes diagnostic output to the error log in the data directory (C: \ Pr ogr am
Fi | es\ MySQL\ MySQL Server 5.0\ dat a by default). The error log isthefilewiththe. 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 instructions in Section 2.4.16, “ Post-Installation Setup and Testing”.

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\ MySQL\ M\ySQL Server 5.0\ bin\nmysql d"

The path to mysql 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\ \ySQL Server 5.0\bin\mysqgl adm n" -u root shutdown

Note

If the MySQL r oot user account has a password, you heed to invoke nysql admi n with the - p option and supply the
password when prompted.

This command invokes the MySQL administrative utility mysql admi 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: \ Progr am Fi | es\ MySQL\ MySQL Server 5. 0\ dat a directory. It isthe file with a suffix of
.err.Youcanalsotry 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 option isto start nysql d withthe- - st andal one and - - debug options. In this case, mysql d writesalog file
C:\ nysql d. t r ace that should contain the reason why nysql d doesn't start. See MySQL Internals: Porting.

Usenysql d --verbose --hel ptodisplay al the optionsthat mysql d understands.

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-
aly when Windows starts and stops. A MySQL server installed as a service can also 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\ M\ySQ.\ MySQL. Server 5.0\ bi n\ nysqgl adm n"
-u root shutdown

Note

If the MySQL r oot user account has a password, you heed 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
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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\ MySQL\ MySQL Server 5.0\ bin\nysqld" --install

The service-install ation 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.
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 Ser ver 5. 0\ 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, thermysqgl 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 5.0 when installing the service:

¢ You can specify a service nameimmediately following the- - i nst al | option. The default service nameis My SQL.

« |f 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 ismoreflexible be-
cause it enables you to specify multiple startup options for the server by placing them in the named option file. Also, in MySQL 5.0,
use of an option different from - - def aul t s-fi | e isnot supported until 5.0.3.

e Asof MySQL 5.0.1, you can also specify a- - | ocal - ser vi ce option following the service name. This causes the server to run
using the Local Ser vi ce Windows account that has limited system privileges. This account is available only for Windows XP or
newer. If both- - defaul ts-fil eand--1 ocal - servi ce aregiven following the service name, they can be in 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:

e |If the service-installation command specifies no service name or the default service name (My SQL) following the- - i nstal | 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.
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Asamore complex example, consider the following command:

C\> "C\Program Fi |l es\ MySQL\ \ySQL Server 5.0\ bin\mnmysql d"
--install MySQL --defaults-file=C \ny-opts.cnf

Here, the default service name (My SQL) is given 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 sendgitive.

When run as a 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 datadirectory (for example, C: \ Progr am Fi | es\ MySQL\ MySQL Server 5.0\ dat a). It isthefile with 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 amanua 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 | es\ \y\SQL\ \ySQL Server 5.0\bin\mysqgld" --install-manual

To remove 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 |l es\ \y\SQL\ \ySQL Server 5.0\bin\mysqgl d' --renove

If mysql d isnot running asaservice, you can start it from the command line. For instructions, see Section 2.4.8.10, “ Starting MySQL
from the Windows Command Line".

Please see Section 2.4.8.13, “Troubleshooting a MySQL Installation Under Windows’, if you encounter difficulties during installation.

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\ MySQL Server 5.0\ bi n\mysqgl show'

C\> "C\Program Fi | es\ MySQL\ MySQL Server 5.0\bin\mysqgl show' -u root mysql

C\> "C\Program Fi | es\ MySQL\ MySQL Server 5.0\bin\nmysqgl adm n" version status proc
C\> "C\Program Fi | es\ MySQL\ MySQL Server 5.0\bin\mysqgl" test

If mysql d issow 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- name- 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) as the host name. Usethe - - socket option to specify the name of the pipeif you do not want to
use the default pipe name.

Notethat 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 4.2.2, “ Connecting to the MySQL Server”.

For more information about mysql show, see Section 4.5.6, “nysql show— Display Database, Table, and Column Information”.

Troubleshooting a MySQL Installation Under Windows
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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 usesthe error log to record information rel-
evant to the error that prevents the server from starting. The error log is located in the data directory specified inyour my. i ni file. The
default data directory locationis C: \ Program Fi | es\ MySQL\ MySQL Server 5.0\ dat a. See Section5.2.1, “The Error Log”.

Another source of information regarding possible errors is 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 2.4.8.11, “ 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:

« If the MySQL server cannot find the nysql 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 Fil es\ MySQ.\ \ySQL Server 5.0andC:\ Program Fil es\ MySQL\ MySQ. Server 5.0\ dat a,
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: \ Progr am Fi | es\ M\ySQL\ MySQL Server 5. 0, 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: \ MySQLdat 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:

[mysqld] _ _
# set basedir to your installation path

basedi r=C:\\ Program Fi | es\\ MySQ.\\ M\ySQL Server 5.0

# set datadir to the |ocation of your data directory
dat adi r=D: \\ M\ySQLdat a

For expert advice on the start-up options appropriate to your circumstances, subscribe to the MySQL Enter-

MySQL Enterprise
prise Monitor. For more information, see http://www.mysqgl.com/products/enterprise/advisors.html.

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 2.4.8.7, “Creating an Option File”.

¢ If youreinstall 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
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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 be installed correctly, but leaves the outdated servicein place. Although thisis harmless, it is best to remove old ser-
vicesthat are no longer in use.

To permanently remove the old nysql service, execute the following command as a user with administrative privileges, on the
command-line:

C.\> sc del ete nysql
[ SC] Del eteServi ce SUCCESS

If the sc utility isnot available for your version of Windows, download the del sr v utility from ht-
tp://www.mi crosoft.com/windows2000/techinfo/reskit/tool s/existing/del srv-0.asp and use the del srv nysql syntax.

2.4.8.14. Upgrading MySQL on Windows

This section does not apply to MySQL Enterprise Server users.

This section lists some of the steps you should take when upgrading MySQL on Windows.

1. Review Section 2.4.17, “Upgrading MySQL", for additional information on upgrading MySQL that is not specific to Windows.
2. You should always back up your current MySQL installation before performing an upgrade. See Section 6.1, “ Database Backups”.
3. Download the latest Windows distribution of MySQL from http://dev.mysgl.com/downl oads/.

4. 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 MySQL

If you are not running the MySQL server as a service, use the following command to stop it:

C\> "C\Program Fi | es\ \ySQL\ M\ySQL Server 5.0\bin\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.

5. When upgrading to MySQL 5.0 from aversion previous to 4.1.5, or when upgrading from aversion 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\nmysqgl d --renove

If you do not remove the existing service, the MySQL Installation Wizard may fail to properly install the new MySQL ser-
vice.

6. If you are using the MySQL Installation Wizard, start the wizard as described in Section 2.4.8.3, “Using the MySQL Installation
Wizard”.

7. If you areinstaling MySQL from aZip archive, extract the archive. Y ou may either overwrite your existing MySQL installation
(usually located at C: \ mysql ), or install it into adifferent directory, such as C: \ mysql 5. Overwriting the existing installation is
recommended.

8. If you were running MySQL as a Windows service and you had to remove the service earlier in this procedure, reinstall the ser-
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vice. (See Section 2.4.8.11, “ Starting MySQL as a Windows Service”.)
9. Restart the server. For example, use NET START My SQL if you run MySQL asaservice, or invoke nysql d directly otherwise.

10. If you encounter errors, see Section 2.4.8.13, “ Troubleshooting a MySQL Installation Under Windows'.

2.4.8.15. 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.
For more information about this problem, see http://support.microsoft.com/default.aspx?scid=kb;en-us; 196271.

e Concurrent reads
MySQL dependsonthe pread() andpwrite() 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 5.0 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.

e 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.

e DROP DATABASE
Y ou cannot drop a database that isin use by some thread.

¢ Caseinsensitive names
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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”.

e 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:

nmysql > 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:

nysql > LOAD DATA I NFILE ' C:\\tnp\\skr.txt' |NTO TABLE skr;
nysql > SELECT * | NTO QUTFILE ' C:\\tnp\\skr.txt' FROM skr;

¢ Problemswith pipes

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:\> nysqgl binlog binary_log_file | nysql --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:\> nysqgl binlog binary_log_file --result-file=/tnp/bin.sql

C \> nysqgl --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 'sonme_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.

2.4.9. 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 packagesand usegl i bc 2.3. MySQL AB also
provides RPM s with binaries that are statically linked to a patched version of gl i bc 2.2, but only for the x86 (32-bit) architecture. To
obtain RPM packages, see Section 2.4.4, “How to Get MySQL".

For non-RPM Linux distributions, you can install MySQL using a. t ar . gz package. See Section 2.4.14, “Installing MySQL from
t ar . gz Packages on Other Unix-Like Systems”.
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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's instructions 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 2.4.19.1.2, “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
woul d break dependencies: |ibnysqlclient.so.10 is needed by ...),youshouldalsoinstal the MySQL-
shar ed- conpat package, which includes both the shared libraries for backward compatibility (I i brysqgl cl i ent. so. 12 for
MySQL 4.0and | i bnysql 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
3.23 MySQL- shar ed RPM, or usethe My SQL- shar ed- conpat packageinstead. (Do not install both.)

The RPM packages shown in the following list are available. The names shown here use asuffix of . gl i bc23. i1 386. r pm but par-

ticular packages can have different suffixes, as described later. Packages that have conmuni t y in the names are Community Server

builds, available from MySQL 5.0.27 on.

e M/SQ.-server-VERSI ON. gl i bc23.i386. rpmMSQ.-server-comunity-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.rpmMSQ-client-comunity-VERSION. glibc23.i386.rpm
The standard MySQL client programs. Y ou probably always want to install this package.

¢ M/SQ.- bench- VERSI ON. gl i bc23.i 386.rpm
Tests and benchmarks. Requires Perl and the DBI and DBD: : nysql modules.

e M/SQ.-devel - VERSI ON. gl i bc23.i386.rpm M/ SQ.-devel - conmuni ty- 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.

¢ M/SQ.- debugi nf o- VERSI ON. gl i bc23.i 386. rpm
MySQL- communi t y- 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 My/SQ.- shar ed- VERSI ON. gl i bc23.i 386. r pm MySQL- shar ed- conmruni t y- VERSI ON. gl i bc23. i 386.rpm
This package contains the shared libraries (I i bnysql 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.

e My/SQ.- shar ed- conpat - VERSI ON. gl i bc23.1386.rpm
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This package includes the shared libraries for MySQL 3.23, 4.0, 4.1, and 5.0. 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.

MySQL- cl ust er managemnent - conmuni t yVERSI ON. gl i bc23.i 386. rpm
MySQL- cl ust er st or age- comuni t yVERSI ON. gl i bc23.i 386. r pm MySQL- cl ust ert ool s- conmuni t yVER-
SION. gl i bc23.i386. rpm M/SQ-cl ust erextra-comruni t yVERSI ON. gl i bc23. 1 386.rpm

Packages that contain additional filesfor MySQL Cluster installations. These are platform-specific RPMs, in contrast to the plat-
form-independent ndb- xxx RPMs.

Note

The MySQL- cl ust ert ool s RPM requires aworking installation of perl and the DBl and HTML: : Tenpl at e pack-
ages. See Section 2.4.21, “Perl Installation Notes’, and Section 19.10.14, “ndb_si ze. p| — NDBCLUSTER Size Re-
quirement Estimator”, for more information.

My SQL- ndb- managenent - VERSI ON. gl i bc23. i 386. r pm MySQL- 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 MySQ.- ndb- ext ra- VERSI ON. gl i bc23.1 386.rpm

Packages that contain additional filesfor MySQL Cluster installations. These are platform-independent RPMs, in contrast to the
platform-specific cl ust er xxx- communi t y RPMs.

MySQL- t est - conmuni ty- VERSI ON. gl i bc23.i 386.rpm
This package includes the MySQL test suite.
MySQL- 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).

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. PLATFORM, if present, indicates the plat-

form, and CPU indicates the processor type or family.

If the PLATFORMvalue is missing (for example, My SQL- ser ver - VERSI ON. i 386. r pn), the package is statically linked against a
version of gl i bc 2.2 that has been patched to handle larger numbers of threads with larger stack sizes than the stock library.

If PLATFORM s present, the package is dynamically linked against gl i bc 2.3 and the PLATFORMvalue indicates whether the package

is platform independent or intended for a specific platform:

gli bc23

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 esl0

SUSE Linux Enterprise Server 9 or 10

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, aMy SQL- ser ver RPM), run acommand like this:

shell > rpm -gpl MySQL-server-VERSI ON. gl i bc23.i386.rpm
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To perform a standard minimal installation, install the server and client RPMs:
shell > rpm-i MySQL-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:

shel I > rpm-i M/SQL-client-VERSION. glibc23.i386.rpm

RPM provides afeature to verify the integrity and authenticity of packages before installing them. If you would like to learn more about
this feature, see Section 2.4.5, “Verifying Package Integrity Using MD5 Checksums or GhuPG'.

The server RPM places data under the/ var / | i b/ mysql directory. The RPM also creates alogin account for auser named mysq|l
(if one does not exist) to use for running the MySQL server, and creates the appropriate entriesin/ et c/ 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 a newer RPM.) See Section 2.4.16.2.2, “ 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 viaa symlink), you should create a symbolic link that points to the location where your initialization scripts actually are installed. For
example, if that locationis/ et c/ rc. d/init. d, usethese commands before installing the RPM to create/ et ¢/ i ni t . d asasym-
balic 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 .

If something goes wrong, you can find more information in the binary installation section. See Section 2.4.14, “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 instructions in Section 2.4.16, “ Post-Installation Setup and Testing”.

Installing MySQL on Mac OS X

You caninstall 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 2.4.4, “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 vianysql 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
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destination disk selection again, and you should be able to choose the destination disk correctly. We have reported this bug to Apple and
itisinvestigating this problem.

The Mac OS X PKG of MySQL installsitself into/ usr /1 ocal / nysql - VERSI ON and aso installs a symbalic link, /
usr/ | ocal / nysql , that pointsto the new location. If adirectory named/ usr/ | ocal / nysql exists, itisrenamedto/
usr/ 1 ocal / nysql . bak first. Additionally, the installer creates the grant tablesin the mysql database by executing
nysql _instal | _db.

Theingstallation layout issimilar to that of at ar file binary distribution; all MySQL binaries are located in the directory /

usr/local / mysqgl / bi n. The MySQL socket fileis created as/ t np/ mysql . sock by default. See Section 2.4.6, “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 already 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 4.0.14

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 a search for “MySQL,” and read the
item entitled “Installing MySQL.”

For preinstalled versions of MySQL on Mac OS X Server, note especially that you should start mysql d withsaf e_nmysql d instead
of nysql d_saf e if MySQL isolder than version 4.0.

If you previously used Marc Liyanage's MySQL packages for Mac OS X from http://www.entropy.ch, you can simply follow the update
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 4.4.9, “nysql _upgr ade — Check Tablesfor 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 ingtallation 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 isingtalled into/ Li brary/ St art upl t ens/ My SQLCOM (Before MySQL 4.1.2, the location was /
Li brary/ Startupltens/ 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 disablesthis variable by setting it to MYSQL=- NO- . This avoids boot time conflicts with the MYSQL COMvariable
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/ MySQLCOM 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:
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shell > cd /usr/local / mysql

shel | > sudo ./bin/nysql 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 instructions in Section 2.4.16, “ 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:

alias mysql =/ usr/ | ocal / mysql / bi n/ mysql

al i as nmysql adm n=/usr/ | ocal / mysql / bi n/ mysql adm n
Fort csh, use

alias nysql /usr/local/nysql/bin/nysql

alias mysql admn /usr/local/nmysql/bin/mysql adm 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 anew 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 also remove older versions of the Package Receipt directorieslocated in/

Li brary/ Recei pt s/ mysql - VERSI ON. pkg.

Installing MySQL on Solaris

If you install MySQL using abinary 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 mysql
useradd -g nysql nysql

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:
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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 2.4.19.3, “ Solaris Notes’.

2.4.12. Installing MySQL on i5/0S

The i5/0S POWER MySQL package was created in cooperation with IBM. MySQL works within the Portable Application Solution
Environment (PASE) on the System i series of hardware and will aso provide database services for the Zend Core for i5/0S.

MySQL for i5/OSis provided as asave file (. savf ) package that can be downloaded and installed directly without any additional in-
stallation steps required.

MySQL isonly supported on i5/OS V5R4 or later releases. The i5/0S PASE must be installed for MySQL to operate. Y ou must be able
to login asauser in * SECOFR class.

Y ou should the installation notes and tips for i5/0OS before starting installation. See i5/0S Installation Notes.
Note

The installation package will use an existing configuration if you have previously installed MySQL (which isidentified by
looking for thefile/ et ¢/ nmy. cnf ). The values for the data directory (DATADI R) and owner of the MySQL files (USR-
PRF) specified during the installation will beignored, and the values determined from the/ et ¢/ ny. cnf will be used in-
stead.

If you want to change these parameters during a new install, you should temporarily rename/ et ¢/ my. cnf , install
MySQL using the new parameters you want to use, and then merge your previous/ et ¢/ my. cnf configuration settings
withthenew / et ¢/ ny. cnf filethat is created during installation.

Toinstall MySQL on i5/0S, follow these steps:

1. Createauser profile MYSQL. The MYSQL user profile will own all the MySQL files and databases and be the active user used
when the MySQL server is running. The profile should be disabled so that you cannot log in as the MySQL user. To create a user
profile, use CRTUSRPRF:

CRTUSRPRF USRPRF(MYSQL) STATUS(*DI SABLED) TEXT(' MySQL user id')

2. Onthe System i machine, create a save file that will be used to receive the downloaded installation save file. The file should be
located within the General Purpose Library (QGPL):
CRTSAVF FI LE( QGPL/ MYSQLI NST)

3.  Download the MySQL installation save filein 32-bit (mysql - 5. 0. 42-i 50s- power - 32bi t . savf ) or 64-bit
(nysql -5. 0. 42-1 50s- power - 64bi t . savf) from MySQL Downloads.

4. Youneedto FTPthe downloaded . savf filedirectly into the QGPL/ MYSQLI NST file on the System i server. Y ou can do this
through FTP using the following steps after logging in to the System i machine:

ftp> bin
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ftp> cd qgpl
ftp> put nysql-5.0.42-i50s- power.savf nysqlinst

5. Logintothe Systemi server using auser in the * SECOFR class, such as the QSECOFR user ID.

6. You needtorestoretheinstalation library stored inthe . savf savefile:

RSTLI B MYSQLI NST DEV(* SAVF) SAVF( QGPL/ MYSQLI NST)

7. You need to execute the installation command, MYSQLI NST/ | NSMYSQL. Y ou can specify three parameter settings during install-
ation:

e DIR('/opt/nysql"') setstheinstallation location for the MySQL files. The directory will be created if it does not already
exist.

e DATADI R(' / QOpenSys/ nysal / dat a' ) setsthelocation of the directory that will be used to store the database files and
binary logs. The default settingis/ QOpenSys/ nysql / dat a. Note that if the installer detects an existing installation (due to
the existence of / et ¢/ my. cnf ), then this parameter will be ignored.

¢ USRPRF( MYSQL) setsthe user profile that will own the filesthat are installed. The profile will be created if it does not
already exist.

MySQL can beinstalled anywhere, for this example we will assume MySQL has been installed into / opt / mysql . The M\YSQL
user profile that was created earlier in this sequence should be used for the profile:

MYSQLI NST/ | NSMYSQ. DI R(' / opt/ nysql') DATADI R('/opt/nysqgldata') USRPRF(MYSQ)

If you are updating an installation over an existing MySQL installation, you should use the same parameter values that were used
when MySQL was originaly installed.

The installation copies al the necessary files into a directory matching the package version (for example mysql -

5. 0. 42-i 50s- power - 32bi t ), sets the ownership on those files, sets up the MySQL environment and creates the MySQL

configuration file (in/ et c/ my. cnf ) completing al the stepsin atypical binary installation process automaticaly. If thisisa
new installation of MySQL, or if theinstaller detects that thisis anew version (becausethe/ et ¢/ ny. cnf file does not exist),
then theinitial core MySQL databases will also be created during installation.

8. Oncetheinstallation has completed, you can delete the installation file:

DLTLI B LI B( MYSQLI NST)

To start MySQL:

1. Logintothe Systemi server using a user within the * SECOFR class, such asthe QGSECOFR user ID.
Note

You should start mysql d_saf e using auser that in the PASE environment has the id=0 (the equivalent of the standard
Unix r oot user). If you do not use auser with this D then the system will be unable to change the user when executing
nysql d assetusing - - user option. If this happens, nysql d may be unable to read the files located within the MySQL
data directory and the execution will fail.

2. Enter the PASE environment using cal | gp2t erm

3. Start the MySQL server by changing to the installation directory and running nysql d_saf e, specifying the user name used to in-
stall the server. Theinstaller conveniently installs a symbolic link to the installation directory (mysql -
5. 0. 42-i 50s- power - 32bi t)as/ opt/ nmysql / mysql :

> cd /opt/nysql/nysql
> bin/nmysql d_safe --user=nysql &

Y ou should see a message similar to the following:
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Starting nysqld daenon with databases »
from/opt/nysql/mysql -enterprise-5.0.42-i 50s-power - 32bi t/ dat a

If you are having problems starting MySQL server, see Section 2.4.16.2.3, “ Starting and Troubleshooting the MySQL Server”.
To stop MySQL:

1. Logintothe Systemi server using the * SECOFR class, such as the QSECOFR user ID.
2. Enter the PASE environment using cal | gp2t erm

3. Stopthe MySQL server by changing into the installation directory and running mysql admi n, specifying the user name used to
install the server:

> cd /opt/ mysqgl / mysq
> bin/nmysql admn -u root shutdown

If the session that you started and stopped MySQL are the same, you may get the log output from mysql d:

STOPPI NG server frompid file »
/opt/ nysql / nysql -enterprise-5.0.42-i 50s- power - 32bi t/ dat a/ | 5DBX. RCHLAND. | BM COM pi d
070718 10:34:20 nysqld ended

If the sessions used to start and stop MySQL are different, you will not receive any confirmation of the shutdown.
Note and tips

¢ A problem has been identified with the installation process on DBCS systems. If you are having problemsinstall MySQL on a
DBCS system, you need to change your job's coded character set identifier (CSSI D) to 37 (EBCDI C) before executing the install
command, | NSMYSQL. To do this, determine your existing CSSI D (using DSPJ OB and selecting option 2), execute CHGJ OB
CSSI D(37) , run | NSMYSQL to install MySQL and then execute CHGJ OB again with your original CSSI D.

¢ If you want to use the Perl scripts that are included with MySQL, you need to download the i Series Tools for Developers
(5799-PTL). See http://www-03.ibm.com/servers/enable/site/porting/tool s/

Installing MySQL on NetWare

This section does not apply to MySQL Enterprise Server users.

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 specia cross-compilation versions
of the GNU autotools.

The latest binary packages for NetWare can be obtained at http://dev.mysgl.com/downloads/. See Section 2.4.4, “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.

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:
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If you are upgrading from a prior installation, stop the MySQL server. Thisis done from the server console, using the following
command:

SERVER: nmysqgl admin -u root shutdown

Note

If the MySQL r oot user account has a password, you heed to invoke nysql admi n with the - p option and supply the
password when prompted.

Log on to the target server from a client machine with access to the location where you areinstalling MySQL .

Extract the binary package Zip file onto the server. Be sureto allow the pathsin 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
asmy. cnf , if you have customized it. Y ou can then delete the old copy of MySQL.

Y ou might want to rename the directory to something more consistent and easy to use. The examplesin 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 have installed 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.

At the server console, add a search path for the directory containing the MySQL NLMs. For example:

SERVER:  SEARCH ADD SYS: MySQL\ BI N

Initialize the data directory and the grant tables, if necessary, by executing nysql _i nst al | _db at the server console.
Start the MySQL server using mysql d_saf e at the server console.

To finish the installation, you should also add the following commands to 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. 0. x dat abase server
SEARCH ADD SYS: MYSQL\ BI N
MYSQLD_SAFE

If you are running MySQL on NetWare 6.0, we strongly suggest that you use the - - ski p- ext er nal - | ocki ng option on the
command line:

#Starts the MySQL 5. 0. x database server
SEARCH ADD SYS: MYSQL\ BI N
MYSQLD_SAFE - - ski p- ext er nal -1 ocki ng

It is also necessary to use CHECK TABLE and REPAI R TABLE instead of nyi santhk, because nyi 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, use the - - aut ocl ose optionto nysql d_saf e. For example:

#Starts the MySQL 5. 0. x dat abase server
SEARCH ADD SYS: MYSQL\ BI N
MYSQLD_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”.
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9. Wheninstaling 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:

*  Perl: http://forge.novell.com/modul es/xfcontent/downl oads.php/perl/M odules/
¢ PHP: http://forge.novell.com/modul es/xf content/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 instructions in Section 2.4.16, “ Post-Installation Setup and Testing”.

Installing MySQL from t ar. gz Packages on Other Unix-Like Systems

This section does not apply to MySQL Enterprise Server users.

This section covers the 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 2.4.3.4, “MySQL Binaries Compiled by MySQL AB”, for a detailed list.

To obtain MySQL, see Section 2.4.4, “How to Get MySQL".

MySQL t ar file binary distributions have names of the form mysql - VERSI ON- CS. t ar . gz, where VERSI ONisanumber (for ex-
ample, 5. 0. 70), and CS indicates the type of operating system for which the distribution is intended (for example,
pc-1inux-i 686).

In addition to these generic packages, we a so offer binaries in platform-specific package formats for selected platforms. See Sec-
tion 2.4.7, “ 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.

e 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, Mac OS X t ar and Sunt ar are known to have problems with long file-
names. 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 abug report, please use the instructionsin 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 nysql nysql

shel | > cd /usr/l ocal

shel | > gunzip < /path/to/nmysql -VERSION-CS.tar.gz | tar xvf -
shell> In -s full-path-to-mysqgl - VERSI ON- GS nysql
shel | > cd nysql

shel | > chown -R rrysql

shel | > chgrp -R nysq

shel | > scripts/ nrysql install _db --user=nysql
shel | > chown -R root .

shel | > chown -R nysqgl data

shel | > bin/nmysql d_safe --user=nysql &

Note

This procedure does not set up any passwords for MySQL accounts. After following the procedure, proceed to Sec-
tion 2.4.16, “ Post-Installation Setup and Testing”.

A more detailed version of the preceding description for installing a binary 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.

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 |l > cd /usr/| ocal

Obtain adistribution file using the instructionsin Section 2.4.4, “How to Get MySQL" . For a given release, binary distributions for
all platforms are built from the same MySQL source distribution.

Unpack the distribution, which creates the installation directory. Then create a symbolic link to that directory:
shel | > gunzip < /path/to/mysql -VERSION-CS.tar.gz | tar xvf -
shell> In -s full-path-to-mysql - VERSI ON- S nysql

Thet ar command creates a directory named ny sql - 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 isnecessary. You can replace the first line with the following alternative com-
mand to uncompress and extract the distribution:

shel | > tar zxvf /path/to/mysql-VERSION-CS.tar. gz

Change location into the install ation directory:
shel I > 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:

« 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 2.4.20, “Environment Variables’.

« 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.

Ensure that the distribution contents are accessible to ny sql . If you unpacked the distribution asnysql , no further actionisre-
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.
If 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.
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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 is that 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 nmysqgl 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/ mysql . server
script itself and in Section 2.4.16.2.2, “ Starting and Stopping MySQL Automatically”.

10. You can set up new accounts using the bi n/ mysql _set per ni ssi on script if you install the DBl and DBD: : mysql Perl
modules. See Section 4.6.14, “nysql _set per m ssi on — Interactively Set Permissionsin Grant Tables”. For Perl modulein-
stallation instructions, see Section 2.4.21, “Perl Installation Notes’.

11. If youwould liketousemysql 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/nysql"; # path to nysql executable

Change the path to reflect the location where nysql 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. err fileinthe 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 2.4.16, “ Post-Installation Setup and Testing”.

2.4.15. MySQL Installation Using a Source Distribution

This section does not apply to MySQL Enterprise Server users.

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 2.4.4, “How to Get MySQL". If you want to build MySQL from source on Win-
dows, see Section 2.4.15.6, “Installing MySQL from Source on Windows”'.

MySQL source distributions are provided as compressed t ar archives and have names of theform mysql - VERSI ON. t ar . gz,
where VERSI ONisanumber like5. 0. 70.

Y ou need the following tools to build and install MySQL from source:

¢« GNU gunzi p to uncompress the distribution.
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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 t ar , SunOS 4.x and
Solaris 8 and earlier are known to have problems with long filenames. On Mac OS X, you can use the preinstalled gnut ar pro-
gram. 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 abug 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
nak e implementations may fail aswell.) If you have problems, we recommend GNU nake 3.75 or newer.

e |ibtool 1.5.240r 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-nmysqgl 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”.

Source Installation Overview
This section does not apply to MySQL Enterprise Server users.

The basic commands that you must execute to install aMySQL source distribution are:

shel | > groupadd nysql

shel | > useradd -g mysqgl mnysql

shel | > gunzip < nysql-VERSION.tar.gz | tar -xvf -
shel | > cd mysql - VERSI ON

shel | > ./configure --prefix=/usr/local/nysql
shel | > make

shel | > make install

shel | > cp support-files/my-mediumcnf /etc/ my.cnf
shell > cd /usr/local / nmysql

shel | > chown -R nysql .

shell > chgrp -R nmysqgl .

shel | > bin/nysql _install _db --user=nysql

shel | > chown -R root .

shel | > chown -R nysqgl var

shel | > bin/nmysql d_safe --user=nmysql &

If you start from a source RPM, do the following:

shell > rpnbuild --rebuild --cl ean 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 2.4.16, “ 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:

1. Addaloginuser and group for nysql d torun as:
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a c w DN

shel | > groupadd mnysql
shel | > useradd -g mysqgl mysql

These commands add the mysql group and thermysql 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 mysql . If so, substitute the appropriate name in the following
steps.

Perform the following steps astheny sql 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 2.4.4, “How to Get MySQL".

Unpack the distribution into the current directory:

shell > gunzip < /path/to/mysqgl -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. You can use the following alternative command to uncompress
and extract the distribution:

shel | > tar zxvf /path/to/ mysql-VERSION-CS.tar. gz

Change location into the top-level directory of the unpacked distribution:

shel | > cd mysql - 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/mysql
shel | > nake

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 2.4.15.2, “Typica 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 compile fails, see Section 2.4.15.4, “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 support - fi | es directory as atemplate. For example:

shel | > cp support-files/nmy-nedi umcnf /etc/ny.cnf

Y ou might need to run thiscommand asr oot .

If you want to configure support for | nnoDB tables, you should edit the/ et ¢/ ny. cnf file, remove the # character before the
option linesthat start withi nnodb_. . . , and modify the option values to be what you want. See Section 4.2.3.2, “Using Option
Files’, and Section 13.2.3, “| nnoDB Configuration”.

Change location into the install ation directory:
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shel | > cd /usr/local / nysql

10. If youranthemake instal | commandasr oot , theinstalled fileswill be owned by r oot . Ensure that the installation is ac-
cessibleto nysql by executing the following commands asr oot in the installation directory:

shel | > chown -R nysql
shel |l > chgrp -R nmysql

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/nmysql _install _db --user=nysql
If you run the command asr oot , includethe - - 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 nysql as the 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 the installation directory:

shel | > chown -R root .
shell > chown -R nmysqgl var

13. If you want MySQL to start automatically when you boot your machine, you can copy support-fil es/ mysqgl . server to
the location where your system has its startup files. More information can be found inthe support - fil es/ mysqgl . server
script itself; see also Section 2.4.16.2.2, “ Starting and Stopping MySQL Automatically”.

14. You can set up new accounts using the bi n/ mysql _set per ni ssi on script if you install the DBl and DBD: : mysql Perl

modules. See Section 4.6.14, “nysql _set per m ssi on — Interactively Set Permissionsin Grant Tables’. For Perl module in-
stallation instructions, see Section 2.4.21, “Perl Installation Notes”.

After everything has been installed, you should test your distribution. To start the MySQL server, use the following command:

shel | > /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 printsmysql d ended, you can find someinformationinthehost nane. err fileinthedata
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 2.4.16, “ Post-Installation Setup and Testing”.

2.4.15.2. Typical confi gur e Options
This section does not apply to MySQL Enterprise Server users.
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 2.4.20, “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 5.0.34

--disable-largefile Omit support for large files

--disable-libtool-lock Disable libtool lock

--disable-profiling Build aversion without query profiling 5.0.37 5.0.45
code

--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 al thein-
cluded packages

--host=HOST Cross-compile to build programs to 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 EPREFIX/libexec
--localstatedir=DIR Modifiable single-machine data PREFIX/var
--mandir=DIR man documentation PREFIX/man
-n Do not create output files
--no-create
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Formats Description Default Introduced |Removed
--oldincludedir=DIR C header files for non-gcc {usr/include
--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 oninstalled 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
Y Display version information and exit
--version
--with-PACKAGE Use PACKAGE
--with-archive-storage-engine Enable the Archive Storage Engine no
--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 more than 4 G 5.04
rows even on 32 hit platforms
--with-blackhole-storage-engine Enable the Blackhole Storage Engine | no 504
--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- 5.0.6
pers on OS X/Darwin
--with-embedded-privilege-control Build partsto check user's privileges
(only affects embedded library)
--with-embedded-server Build the embedded server
--with-example-storage-engine Enable the Example Storage Engine no
--with-extra-charsets Use charsets in addition to default
--with-gnu-ld Assume the C compiler usesGNU Id  [no
--with-isam Enable the ISAM table type
--with-lib-ccflags Extra CC optionsfor libraries

--with-libwrap=DIR

Compilein libwrap (tcp_wrappers)
support

--with-low-memory

Try to use less memory to compile to
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Formats Description Default Introduced |Removed
avoid memory limitations
--with-machine-type Set the machine type, like "powerpc” 5.0.44
--with-max-indexes=N Sets the maximum number of indexes |64
per table
--with-mit-threads Always use included thread lib
--with-mysqgld-ldflags Extralinking arguments for mysgld
--with-mysqgld-libs Extralibraries to link with for mysgld 5.0.44
--with-mysqgld-user What user the mysgld daemon shall be
run as
--with-mysqlfs Include the corba-based MySQL file
system
--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 5.0.3
--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 5.0.3
server
--with-ndb-sci=DIR Provide MySQL with a custom loca-
tion of sci library
--with-ndb-shm Include the NDB Cluster shared
memory transporter
--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-pstack Use the pstack backtrace library
--with-pthread Force use of pthread library
--with-raid Enable RAID Support
--with-server-suffix Append value to the version string
--with-system-type Set the system type, like "sun-solar- 5.0.44
is10"
--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-vio Include the Virtual 10 support
--with-yasdl Include the yaSSL support 5.0.6

--with-zlib-dir=nojbundled|DIR

Provide MySQL with a custom loca-
tion of compression library
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Formats Description Default Introduced |Removed
--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 utilitiesin the tools dir-
ectory
--without-geometry Do not build geometry-related parts
--without-innodb Do not include the InnoDB table hand-
ler
--without-libedit Use system libedit instead of bundled
copy
--without-man Skip building of the man pages
--without-ndb-debug Disable special ndb debug features 5.0.3
--without-query-cache Do not build query cache
--without-readline Use system readline instead of bundled
copy
--without-server Only build the client
--without-uca Skip building of the national Unicode 5.0.3
collations

Some of the conf i gur e options available are described here:

To compile just 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 the codein conf i gur e that tests for the C++ compiler and thenrun . / conf i gur e withthe- - wi t hout - ser ver
option. The compile step should still try to build all clients, but you can ignore any warnings about filessuch asnysql . cc. (If
nmake stops, try make - k totell it to continue with the rest of the build even if errors occur.)

If you want to build the embedded MySQL library (I i brrysqgl 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 ,useaconfi gur e command
something like one of these:

shell > ./configure --prefix=/usr/local/nysql
shel > ./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.

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 4.2.3.2, “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 np or/ var/ r un), useaconf i gur e command like this:

shell > ./configure \
--wW t h-uni x- socket - pat h=/usr /1 ocal / nysql / t np/ nysql . 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
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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 like this:

shell> ./configure --with-client-ldflags=-all-static \

--w th-nysqgl d-1dflags=-all-static

If you areusing gcc and don't havel i bg++ or | i bst dc++ installed, you can tell 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 to link 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.

Thefollowing list indicates some compilers and environment variable settings that are commonly used with each one.

e gcc 272

CC=gcc CXX=gcc CXXFLAGS="-O3 -felide-constructors"

e gcc 2952

CFLAGS="- O3 - npentiunpro” CXX=gcc CXXFLAGS="-O3 -npentiunpro \
-felide-constructors -fno-exceptions -fno-rtti"

e pgcc 2.90.29 or newer:

CFLAGS="- 3 -npentiunpro -nstack-align-double" CXX=gcc \
CXXFLAGS="- 3 -npentiunpro -nstack-align-double \
-felide-constructors -fno-exceptions -fno-rtti"

In most cases, you can get areasonably optimized MySQL binary by using the options from the preceding list and adding the fol-
lowing optionsto theconf i gur e line:

--prefix=/usr/local/nysql --enable-assenbler \
--with-nysql d-1dfl ags=-all-static

Thefull conf i gur e linewould, in other words, be something like the following for all recent gcc versions:

CFLAGS="- (B - npentiunpro" CXX=gcc CXXFLAGS="-(OB -npentiunpro \
-felide-constructors -fno-exceptions -fno-rtti" ./configure \
--prefix=/usr/local/nmysql --enable-assenbler \

--with-nmysql d-1dfl ags=-all -static

The binaries we provide on the MySQL Web site at http://dev.mysql.com/downloads/ are all compiled with full optimization and
should be perfect for most users. See Section 2.4.3.4, “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 | i brysql cl i -
ent . so. N(where Nisaversion number), you can work around this problem by giving the - - di sabl e- shar ed option to
confi gure.Inthiscase, confi gur e doesnot buildashared | i bnysqgl cl i ent. so. Nlibrary.

By default, MySQL usesthel at i n1 (cpl252 West European) character set. To change the default set, use the -
-w t h-char set option:

shell > ./configure --w th-charset =CHARSET

CHARSET may beoneof bi nary, armscii 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, keybcs?2, koi 8r, koi 8u, | ati nl,

latin2,latin5,latin7,nmacce, 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
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the current list.)

The default collation may also 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 alegal 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 sancthk -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.

Withtheconf i gur e option- - wi t h- extr a- char set s=LI| ST, you can define which additional character sets should be
compiled into the server. LI ST isone of the following:

e 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 NANES statement. See Section 5.1.4,
“Session System Variables’, and Section 9.1.4, “ Connection Character Sets and Collations”.

To configure MySQL with debugging code, usethe - - wi t h- debug option:

shell > ./configure --w th-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 Internals: Porting.

Asof MySQL 5.0.25, 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 configureoption. Thiscreatesal i bnysql cl i ent _r library with which you should link
your threaded applications. See Section 24.7.16, “How to Make a Threaded Client”.

Some features require that the server be built with compression library support, such as the COVPRESS( ) and UNCOVPRESS( )
functions, and compression of the client/server protocol. The- - wi t h- zl i b- di r =no| bundl ed| DI R option provides control
for compression library support. The value no explicitly disables compression support. bundl ed causesthez! i b library bundled
in the MySQL sourcesto be used. A DI R pathname specifies where to find the compression library sources.

Itis possible to build MySQL 5.0 with large table support using the - - wi t h- bi g-t abl es option, beginning with MySQL 5.0.4.

This option causes the variables that store table row countsto be declared asunsi gned | ong | ong rather than unsi gned
| ong. This enablestables to hold up to approximately 1.844E+19 ((2%%)?) rows rather than 232 (~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 causethethe- - boot strap, - - ski p-grant -t abl es,
and--init-fileoptionsfornmysql d to be disabled. For Windows, the conf i gur e. j s script recognizesthe DI S-
ABLE_GRANT_OPTI ONS flag, which has the same effect. The capability is available as of MySQL 5.0.34.

In MySQL Community Server, this option enables the statement profiling capability exposed by the SHOW PROFI LE and SHOW
PROFI LES statements. (See Section 12.5.5.25, “SHOW PROFI LES and SHOW PROFI LE Syntax”.) The option was added in
MySQL 5.0.37.

See Section 2.4.19, “Operating System-Specific Notes’, for options that pertain to particular operating systems.
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e See Section 5.5.7.2, “Using SSL Connections”, for options that pertain to configuring MySQL to support secure (encrypted) connec-
tions.

2.4.15.3. Installing from the Development Source Tree
This section does not apply to MySQL Enterprise Server users.
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 the most recent development source tree, you first need to download and install Bazaar. Y ou can obtain Bazaar from the
Bazaar VCS Website. Bazaar is supported by any platform that supports Python, and is therefore compatible with any Linux, Unix,
Windows or Mac OS X host. Instructions for downloading and installing Bazaar on the different platforms are available on the Bazaar
website.

All MySQL projects are hosted on Launchpad. MySQL projects, including MySQL server, MySQL Workbench and others are available
from the Sun/MySQL Engineering page. For the repositories related only to MySQL server, see the MySQL Server page.

To build under Unix/Linux, you must have the following toolsinstalled:

¢ GNU neke, available from http://www.gnu.org/software/make/. Although some platforms come with their own nak e implementa-
tions, it is highly recommended that you use GNU nake. It may aready be available on your system asgrreke.

e aut oconf 2.58 (or newer), available from http://www.gnu.org/software/autoconf/.

e aut ormake 1.8.1, available from http://www.gnu.org/software/automake/.

e |ibtool 15, availablefrom http://www.gnu.org/software/libtool/.

e 4, available from http://www.gnu.org/software/m4/.

e Dbi son, available from http://www.gnu.org/software/bison/. Y ou 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: maximumtabl e size (32767) exceeded

The maximum table size is not actually exceeded; the error is caused by bugs in older versions of bi son.

To build under Windows you will need a copy of Microsoft Visual C++ 2005 Express Edition, Visua Studio .Net 2003 (7.1), or Visua
Studio 2005 (8.0) compiler system.

Once you have the necessary tools installed, you first need to create alocal branch of the MySQL source code on your machine:

1. Toobtain acopy of the MySQL source code, you must create a new Bazaar branch. If you do not already have a Bazaar repository
directory set up, you need to initialize a new directory:

shel | > nkdir nysql - server
shel I > bzr init-repo --trees nysql-server

Once you have an initialized directory, you can br anch from the public MySQL server repositories. To create a branch of a spe-
cific version:

shel | > cd nysql - server

shel | > bzr branch | p: mysql -server/5.0 mysqgl-5.0

Theinitial download will take some time to complete, depending on the speed of your connection. Please be patient. Once you
have downloaded thefirst tree, additional trees should take significantly less time to download.
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When building from the Bazaar branch, you may want to create a copy of your active branch so that you can make configuration
and other changes without affecting the original branch contents. Y ou can achieve this by branching from the origina branch:

shel | > bzr branch nysql-5.0 nysql-5.0-build

Once you have the local branch, you can start to build MySQL server from the source code. On Windows, the build process is different
from Unix/Linux. To continue building MySQL on Windows, see Section 2.4.15.6, “Installing MySQL from Source on Windows”.

On Unix/Linux you need to usethe aut oconf system to create the conf i gur e script so that you can configure the build environ-
ment before building.

1. Thefollowing example shows the typical commands required to configure asource tree. The first cd command changes location
into the top-level directory of the tree; replace mysql - 5. 0 with the appropriate directory name.

Note

For MySQL 5.1.12 and earlier, you must separately configure the | NNODB storage engine. Y ou can do this by running the
following command from the main source directory:

shel | > cd nysqgl-5.0

shell > (cd bdb/deist; sh s_all)

shel | > (cd 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:

shel | > acl ocal ; aut oheader

shell > libtoolize --automake --force

shel | > aut omake --force --add-m ssing; autoconf

shel | > (cd bdb/deist; sh s_all)

shell > (cd innobase; acl ocal ; autoheader; autoconf; automake)

The command line that changes directory into the st or age/ i nnobase directory is used to configure the | nnoDB storage en-
gine. You can omit thislines if you do not require | nnoDB support.

If you get some strange errors during this stage, verify that you have the correct version of thel i bt ool installed.

A collection of our standard configuration scriptsis located in the BUI LD/ subdirectory. For example, you may find it more con-
venient to use the BUI LD/ conpi | e- pent i um debug script than the preceding set of shell commands. To compile on adiffer-
ent architecture, modify the script by removing flags that are Pentium-specific, or use another script that may be more appropriate.
These scripts are provided on an “as-is’ basis. They are not officially maintained and their contents may change from release to re-
lease.

2. Whenthebuildisdone, run make i nst al | . Be careful with this on a production machine; the command may overwrite your
live release installation. If you have another installation of MySQL, we recommend that you run. / conf i gur e with different
valuesforthe- - prefix,--w th-tcp-port,and--uni x- socket - pat h options than those used for your production
server.

3. Play hard with your new installation and try to make the new features crash. Start by running nake t est . See Section 25.1.2,
“MySQL Test Suite”.

4. If you have gotten to the meke 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 toals, and they crash trying to process our configuration files, please report that also. However, if you executeacl ocal and
getacomand not found error or asimilar problem, do not report it. Instead, make sure that all the necessary tools arein-
stalled and that your PATH variableis set correctly so that your shell can find them.

5. Afterinitially copying the repository with bzr 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 | > bzr pul
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6. You can examine the changeset comments for the tree by using the | og optionto bzr :

shel | > bzr | og

Y ou can also browse changesets, comments, and source code online. To browse thisinformation for MySQL 5.0, go to ht-
tp://launchpad.net/mysgl-server/.

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.

2.4.15.4. Dealing with Problems Compiling MySQL

This section does not apply to MySQL Enterprise Server users.

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 2.4.15.5, “MIT-pthreads Notes’, for warnings that may occur when using MIT-
pthreads. For other problems, check the following list.

The solution to many problems involves reconfiguring. If you do need to reconfigure, take note of the following:

e 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.

e Eachtimeyourunconfi gur e, you must run meke 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 | > make 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 | > ./configure --with-1|ow menory

Thisoption causes - f no- i nl i ne to be added to the compile lineif 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 usualy 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

99


http://launchpad.net/mysql-server/
http://launchpad.net/mysql-server/

Installing and Upgrading MySQL

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 -C@B" ./configure

This works because gcc compiles C++ source filesaswell as g++ does, but doesnot link in| i bg++ or | i bst dc++ by default.
Another way to fix these problemsistoinstall g++, 1 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 nysql 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:

meking all in mt-pthreads
make: Fatal error in reader: Mukefile, |ine 18:
Badly fornmed macro assi gnment

Or:

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 nak e programs.
GNU nake 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=- &8

shel | > CXX=gcc

shel | > CXXFLAGS=- &3

shel | > export CC CFLAGS CXX CXXFLAGS

See Section 2.4.3.4, “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 to accept (), get socknane(), or get peer nane():

cxx: Error: nysqgld.cc, line 645: In this statenment, 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 isgenerated by conf i gur €). Look for these lines:
/* Define as the base type of the last arg to accept */
#defi ne SOCKET_SI ZE_TYPE XXX

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
conf i 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:

"sqgl _yacc.yy", line xxx fatal: default action causes potential...
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Thisisasign that your version of yacc isdeficient. You probably need to install bi son (the GNU version of yacc) and use that
instead.

¢ OnDebian Linux 3.0, you need to install gawk instead of the default mawk if you want to compile MySQL with Berkeley DB sup-
port.

¢ If you need to debug mysql d or aMySQL client, runconf i gur e withthe- - wi t h- debug option, and then recompile and link
your clients with the new client library. See MySQL Internals: Porting.

e If you get acompilation 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'i bysql . c: 1329: warning: passing arg 5 of "gethostbynane_r' from
i nconpati bl e pointer type
i bmysql . c:1329: too few argunents to function " gethostbynanme_r'
l'i bnysql . c: 1329: warni ng: assi gnnent nmakes 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 package is called gpp; on others, it is
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.

2.4.15.5. MIT-pthreads Notes

This section does not apply to MySQL Enterprise Server users.
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 2.4.19.1, “Linux
Notes’.

If your system does not provide native thread support, you should build MySQL using the MIT-pthreads package. This includes ol der
FreeBSD systems, SunOS 4.x, Solaris 2.4 and earlier, and some others. See Section 2.4.2, “Operating Systems Supported by MySQL
Community Server”.

MIT-pthreadsis not part of the MySQL 5.0 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
m t - pt hr eads.

¢ Onmost systems, you can force MIT-pthreads to be used by running conf i gur e withthe- - wi t h-mi t -t hr eads option:

shell > ./configure --with-mt-threads

Building in a non-source directory is not supported when using MIT-pthreads because we want to minimize our changes to this
code.

¢ The checksthat 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-pthreads is being used and use Unix socket file connections by default. Because Unix socket files do not work under
MIT-pthreads on some platforms, thismeansyou need to use - h or - - host with avalue other than| ocal host when you run
client programs.
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¢ 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 datafiles, but that is not recommended, anyway.

e Sometimesthe pthread bi nd() command failsto bind to a socket without any error message (at least on Solaris). The result is that
all connections to the server fail. For example:

shel | > nysql adni n versi on
nysqgl adm n: connect to server at '' failed;
error: 'Can't connect to mysql 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). This is noticeable only when you run
nysql adm n --sl eep. Youmust wait for thes| eep() cal to terminate before the interrupt is served and the process stops.

e When linking, you might receive warning messages like these (at least on Solaris); they can beignored:

(file /'my/local/pthreads/lib/libpthread.a(findfp.o) val ue=0x4;
file/usrllilb

l'ibc.so val ue=0x140);
/' ny/ | oca

pthreads/ i b/i bpt hr ead. a(findfp.o) definition taken

Id: warning: synmbol " _iob' has differing sizes:
(file /'my/local/pthreads/lib/libpthread.a(findfp.o) val ue=0x4;
file /usr/lib/libc.so val ue=0x140);
I'ny/l ocal / pthreads/|ib/libpthread.a(findfp.o) definition taken
I'd: war ni ng: /syrrbol __iob' has differing sizes:
/
/

¢ Some other warnings also can be ignored:

inplicit declaration of function “int strtoll(...)"
inplicit declaration of function “int strtoul (...)"

* Wehave not been ableto maker eadl i ne work with MIT-pthreads. (Thisis not necessary, but may be of interest to some.)

2.4.15.6. Installing MySQL from Source on Windows

This section does not apply to MySQL Enterprise Server users.

These instructions describe how to build binaries from source for MySQL 5.0 on Windows. Instructions are provided for building binar-
ies from a standard source distribution or from the Bazaar tree that contains the latest development 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 Bazaar 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 2.4.8,
“Installing MySQL on Windows”.

To build MySQL on Windows from source, you must satisfy the following system, compiler, and resource requirements:

e Windows 2000, Windows XP, or newer version.
Windows Vistais supported when using Visua Studio 2005 provided you have installed the following updates:
e Microsoft Visual Studio 2005 Professional Edition - ENU Service Pack 1 (KB926601)
» Security Update for Microsoft Visual Studio 2005 Professional Edition - ENU (KB937061)
» Update for Microsoft Visual Studio 2005 Professional Edition - ENU (KB932232)

* Tobuild from the standard source distribution, you will need CMake, which can be downloaded from http://www.cmake.org. After
installing, modify your path to include the cnake binary.
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e Microsoft Visual C++ 2005 Express Edition, Visua Studio .Net 2003 (7.1), or Visua Studio 2005 (8.0) compiler system.

¢ If you areusing Visua C++ 2005 Express Edition, you must also install an appropriate Platform SDK. More information and links
to downloads for various Windows platformsis avail able from ht-
tp://www.microsoft.com/downl oads/detail s.aspx ?familyi d=0baf 2b35-c656-4969-ace8-e4c0c0716adb/.

« If you are compiling from a Bazaar tree or making changes to the parser, you need bi son for Windows, which can be downloaded
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/defaul t.aspx

There are three solutions available for building from the source code on Windows:

« Build from the standard MySQL source distribution. For this you will need CMake and Visual C++ Express Edition or Visual Stu-
dio. Using this method you can select the storage engines that are included in your build. To use this method, see Section 2.4.15.6.1,
“Building MySQL from the Standard Source Distribution”.

e Build from the MySQL Windows source distribution. The Windows source distribution includes ready-made Visual Studio solution
files that enable support for all storage engines (except NDB). To build using using method you only need Visua C++ Express Edi-
tion or Visual Studio. To use this method, see Section 2.4.15.6.2, “Building MySQL from a Windows Source Distribution”.

« Build directly from the Bazaar source repository. For this you will need CMake, Visual C++ Express Edition or Visua Studio, and

bi son. For this method you need to create the distribution on a Unix system and then copy the generated files to your Windows
build environment. To use this method, see Section 2.4.15.6.5, “ Creating a Windows Source Package from the Bazaar Repository”.

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’.

2.4.15.6.1. Building MySQL from the Standard Source Distribution

This section does not apply to MySQL Enterprise Server users.

Y ou can build MySQL on Windows by using a combination of crmake and Microsoft Visual Studio .NET 2003 (7.1), Microsoft 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 usin CMake you must use the standard source distribution (for example,
nysql -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 Bazaar tree, the root directory of that tree is the 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
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These options are available:

e W TH_I NNOBASE_STORAGE_ENG NE: Enable the | nnoDB storage engine.

e W TH_PARTI TI ON_STORAGE_ENG NE: Enable user-defined partitioning.

¢ W TH_ARCHI VE_STORAGE_ENG NE: Enable the ARCHI VE storage engine.

e 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.

e MYSQL_SERVER_SUFFI X=suf f i x: Server suffix, default none.

e COWPI LATI ON_COMVENT=conment : Server comment, default " Source distribution".
e MYSQL_TCP_PORT=port : Server port, default 3306.

e DI SABLE_CRANT_OPTI ONS: Disablesthethe- - boot st rap, - - ski p-grant-tabl es,and--init-fil e options
for mysql d. Thisoption is available as of MySQL 5.0.36.

For example (type the command on one line):

C: \wor kdi r>w n\ confi gure W TH_| NNOBASE_STORAGE_ENG NE »
W TH_PARTI TI ON_STORAGE_ENG NE MYSQL_SERVER_SUFFI X=- pr o

4. From the work directory, executethewi n\ bui | d-vs8. bat orwi n\ bui | d-vs71. bat file, depending on the version of
Visual Studio you have installed. The script invokes CMake, which generatesthenysql . sl n solution file you will need to build
MySQL using Visua Studio..

You canalso usewi 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 Visual Studio 2005 (8.0) or higher.

5. From the work 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.

The build process will take some time. Please be patient.

Remember the configuration that you use in this step. It isimportant later when you run the test script because that script needs to
know which configuration you used.

6. You should test you build before installation. See Section 2.4.15.6.4, “ Testing a Windows Source Build”.

7. Toingtdl, usetheinstructionsin Section 2.4.15.6.3, “Installing MySQL from a Source Build on Windows”.

2.4.15.6.2. Building MySQL from a Windows Source Distribution
This section does not apply to MySQL Enterprise Server users.

The Windows source distribution includes the necessary solution fileand the vcpr oj filesrequired to build each component. Using
this method you are not able to select the storage engines that are included in your build.

Note

V C++ workspace files for MySQL 4.1 and above are compatible with Microsoft Visua Studio 7.1 and tested by MySQL
AB staff before each release.

Follow this procedure to build MySQL:
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1. Createawork directory (for example, C: \ wor kdi r).

2. Unpack the source distribution in the aforementioned directory using W nZi p or ancther Windowstool that canread . zi p files.
3. Start Visua Studio .Net 2003 (7.1).

4. From the FILE menu, select Open Solution....

5. Openthenysql . sl n solution you find in the work directory.

6. From the BuiLD menu, select Configuration Manager....

7. Inthe ACTIVE SOLUTION CONFIGURATION pop-up menu, select the configuration to use. You likely want to use one of nt (normal
server), Max nt (more engines and features), or Debug configuration.

8. From the BuiLD menu, select Build Solution.

9. Debug versions of the programs and libraries are placed inthecl i ent _debug and | i b_debug directories. Release versions of
the programs and librariesare placed inthecl i ent _rel ease andl i b_r el ease directories.

10. You should test you build before installation. See Section 2.4.15.6.4, “ Testing a Windows Source Build”.

11. Toinstall, usetheinstructionsin Section 2.4.15.6.3, “Installing MySQL from a Source Build on Windows”.

2.4.15.6.3. Installing MySQL from a Source Build on Windows

When you are satisfied that the program you have built is working correctly, stop the server. Now you can install the distribution. There
are two ways to do this, either by using the supplied installation script or by copying the filesindividualy by hand.

To use the script method you must have Cygwin installed as the script is a Shell script. To execute the installation process, run the
nmake_w n_bi n_di st scriptinthescri pt s directory of the MySQL source distribution (see Section 4.4.2,

“make_wi n_bi n_di st — Package MySQL Distribution as ZIP Archive"). Thisis a shell script, so you must have Cygwin installed
if you want to useit. It creates a Zip archive of the built executables and support files that you can unpack to your desired installation
location.

Itisalso possibleto install MySQL by copying directories and files manually:

1. Createthe directories where you want to install MySQL . For example, toinstall into C: \ mysql , 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\nysql\scripts

If you want to compile other clients and link them to MySQL, you should also create several additional directories:
C\> nkdir C\nmysqgl\
C\> nkdir C\nysql\
C\> nkdir C\nmysqgl\
C\> nkdir C\nysql\
If you want to benchmark MySQL, create this directory:

C.\> nkdir C\nysql\sql-bench

Benchmarking requires Perl support. See Section 2.4.21, “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\nysql\bin

C\workdir> copy client_debug\nmysqgl d. exe C: \nmysql\bi n\mysql d- debug. exe
C:\workdi r> xcopy scripts\*.* C\nysqgl\scripts /E

C:\workdi r> xcopy share\*.* C\nysqgl\share /E
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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

: debug\nysqgl client.lib C\nysqgl\lib\debug

|
C:\workdi r> copy |

|

|

i

|

debug\ | i bmysqgl . * C:\nmysql \li b\ debug
debug\ zlib.* C\nysqgl\lib\debug

rel ease\nysqglclient.lib C\nysqgl\lib\opt
rel ease\l i bnysqgl.* C\nysql\lib\opt

rel ease\zlib.* C\nysqgl\lib\opt

ude\ *. h C\nysql\include
mysql\libnysqgl.def C \nysqgl\include

C:\wor kdi r> copy
C:\wor kdi r> copy
C: \wor kdi r> copy
C:\wor kdi r> copy

If you want to benchmark MySQL, you should aso do this:

C:\wor kdi r> xcopy sql -bench\*.* C:\nysqgl\bench /E

After installation, set up and start the server in the same way as for binary Windows distributions. See Section 2.4.8, “Installing MySQL
on Windows”.

2.4.15.6.4. Testing a Windows Source Build

Y ou should test the server that you have built from source before using the distribution.

To test the server you need to run the built nysql d. By default, using the source build examples, the MySQL base directory and data
directory are C: \ nysql and C: \ nmysql \ dat a. If you want to test your server using the source tree root directory and its data direct-
ory as the base directory and data directory, you need to tell the server their pathnames. Y ou can either do this on the command line
withthe - - basedi r and - - dat adi r options, or by placing appropriate optionsin an option file. (See Section 4.2.3.2, “Using Op-
tion 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 themysql inter-
active 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 Act-
iveState Perl to run it. Y ou may also need to install the modules required by the script. To run the test script, change location into the
nysql - t est directory under the work directory, set the MTR_VS_CONFI G environment variable to the configuration you selected
earlier (or usethe- - vs- conf i g option), and invoke mysql -t est - run. pl . For example (using Cygwin and the bash shell):

shel | > cd nysql -test

shel | > export MIS_VS_CONFI G=debug

shell > ./nysqltest-run.pl --force --tinmer

shell > ./nmysqgltest-run.pl --force --timer --ps-protocol

2.4.15.6.5. Creating a Windows Source Package from the Bazaar Repository
This section does not apply to MySQL Enterprise Server users.

To create a Windows source package from the current Bazaar source tree, use the instructions here. This procedure must be performed
on a system running a Unix or Unix-like operating system because some of the configuration and build steps require tools that work
only on Unix. For example, the following procedure is known to work well on Linux.

1. Copy the Bazaar source tree for MySQL 5.0. For instructions on how to do this, see Section 2.4.15.3, “Installing from the Devel op-
ment Source Tree”.

2. Configure and build the distribution so that you have a server binary to work with. One way to do thisisto run the following com-
mand in the top-level directory of your source tree:

shel | > ./ BU LD/ conpi | e- penti um max
3. After making sure that the build process completed successfully, run the following utility script from top-level directory of your
source tree:

shel | > ./scripts/ make_w n_src_di stribution

This script creates a Windows source package to be used on your Windows system. Y ou can supply different options to the script
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based on your needs. See Section 4.4.3, “nmake_wi n_src_di stri buti on — Create Source Distribution for Windows’, for a
list of allowable options.

By default, make_wi n_src_di stri buti on createsaZip-format archive with the name mysql - VERSI ON-wi n- src. zi p,
where VERSI ON represents the version of your MySQL source tree.

4. Copy or upload the Windows source package that you have just created to your Windows machine. To compile it, use the instruc-
tionsin Section 2.4.15.6.2, “Building MySQL from a Windows Source Distribution”.

Compiling MySQL Clients on Windows
This section does not apply to MySQL Enterprise Server users.

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, whichisjust 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.

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 accountsin 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 named time zones.

The following sections include post-installation procedures that are specific to Windows systems and to Unix systems. Another section,
Section 2.4.16.2.3, “ Starting and Troubleshooting the MySQL Server”, appliesto al platforms; it describes what to do if you have
trouble getting the server to start. Section 2.4.16.3, “ Securing the Initial MySQL Accounts’, also appliesto al platforms. Y ou should
follow itsinstructions 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”.

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 | _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 2.4.8.3, “Using the MySQL Installation Wizard”.) Otherwise, use the pass-
word-assignment procedure given in Section 2.4.16.3, “ 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 2.4.8.9, “ 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

dfmoccmoccoos—mosooos o +
| Dat abases |
foocccoccooccooscooso +
| information_schema

| nysq

| test |
Joccccoccooccooccooos +

C:\> C\nysql \bi n\mysqgl show nmysq
Dat abase: nysq
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| Tabl es

col utms_pri v

db

func

hel p_cat egory

hel p_keywor d

hel p_rel ation

hel p_topic

host

proc

procs_priv
tables_priv

tine_zone

ti me_zone_| eap_second
ti ne_zone_nane
time_zone_transition
tine_zone_transition_type
user

C\> C\nysqgl\bin\mysqgl -e "SELECT Host, Db, User FROM db" mysq
+ +

focozco focccocodsoozco
db | user |

Y ou may need to specify adifferent directory from the one shown; if you used the Windows I nstallation Wizard, then the default direct-
5. 0,andthenysqgl and nmysql showclient programsarein
C:\ Program Fi | es\ MySQL\ MySQL Server 5. 0\ bi n. See Section 2.4.8.3, “Using the MySQL Installation Wizard", for

oryisC:\ Program Fi | es\ M\ySQ.\ MySQL Ser ver

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 \bi n\nmysqgl show -uroot -psecretpass

fooccooccooccoocooooo +
| Dat abases |
Joocccocccoccooccooos +
| information_schena

| nysql

| test |
e +

C\> C\nysqgl\bi n\mysqgl show -uroot -psecretpass mysq

Dat abase: nysq

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

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" mysq
+ +

fmooooo fmccoooodmooooc

For more information about these programs, see Section 4.5.6, “nysql show— Display Database, Table, and Column Information”,

and Section 4.5.1, “nysqgl — 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 2.4.8.11, “ Starting MySQL as a Windows Service”.
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2.4.16.2. 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 youinstal MySQL on Mac OS X using a PKG distribution, theinstaller runsimysql _i nstal | _db.

Otherwise, you will needtorunnmysql _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 2.4.16.2.2, “ 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 2.4.16.3, “ Securing the Initial MySQL Accounts”.

In the exampl es shown here, the server runs under the user ID of themysql 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. Change location 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/ | ocal . Thefollowing steps assume that you are loc-
ated in this directory.

2. If necessary, runthenysql _i nstal | _db program to set up the initial 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 berun 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 nysql _i nstal | _db islocated in the
bi norscri pts directory:

shel | > bin/nysqgl _install _db --user=nysql
shel | > scripts/mysqgl _install _db --user=mysql

Thenysql _i nst al | _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 2.4.16.3, “ Securing the Initiadl MySQL Accounts’. Briefly, these privileges allow the MySQL r oot user
to do anything, and alow 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 ensurethis, 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.

nysql _i nstal | _db creates several tablesinthemysql database, includinguser , db, host ,t abl es_pri v,
col ums_pri v, f unc, and others. See Section 5.4, “The MySQL Access Privilege System”, for acomplete listing and descrip-
tion of these tables.

109



Installing and Upgrading MySQL

If you don't want to have thet est database, you can removeit withmysql admin -u root drop test after starting the
server.

If you have troublewith mysql _i nst al | _db at this point, see Section 2.4.16.2.1, “Problems Running
nmysqgl _install _db”.

Start the MySQL server:

shel | > bin/nmysqgl 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 runnysql 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:

nysqgld: Can't find file: 'host.frm

If you have other problems starting the server, see Section 2.4.16.2.3, “ 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 5.0.70, for pc-linux-gnu on i 686
Copyright (C) 2000 My\SQL AB & MySQL Finl and AB & TCX Dat aKonsult AB
This software conmes with ABSOLUTELY NO WARRANTY. This is free software,
and you are wel come to nmodify and redistribute it under the GPL |icense

Server version 5.0.70

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 I > bi n/nysql admi n -u root shutdown

Verify that you can start the server again. Do thisby using mysql d_saf e or by invoking nysql d directly. For example:

shel | > bin/nmysql d_safe --user=nysql --log &

If mysql d_saf e fails, see Section 2.4.16.2.3, “ 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:

shel I > bi n/ nysql show
doocccooooooo +

|
LT +
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| nysql |
| test |

shel | > bi n/ mysqgl show nmysq
Dat abase: nysq
dooccoccccooooooooooooon00000 +

colums_priv
db

func

hel p_cat egory
hel p_keywor d
hel p_rel ation
hel p_t opi c
host

proc

procs_priv

tables_priv

time_zone

tine_zone_| eap_second

ti me_zone_nane
tine_zone_transition
tinme_zone_transition_type
user

______________ dooocooo
| host | db | user |
fmoo==o oo ooe- fmoom=o +
| % | test | |
| % | test_%| |
mmoo-o e ooe - mmoo-o +

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 is written in Perl. It requires the Perl DBI module that provides
a database-independent interface to the various databases, and some other additional Perl modules:

Dat a: : ShowTabl e

These modules can be obtained from CPAN (http://www.cpan.org/). See also Section 2.4.21.1, “Installing Perl on Unix”.

Thesql - bench/ Resul t s directory contains the results from many runs against different databases and platforms. To run all
tests, execute these commands:

shel | > cd sql - bench
shel | > perl run-all-tests

If you don't havethe 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 nmysql - bench- VERSI ON. i 386. r pmthat contain benchmark code
and data.

If you have a source distribution, there are also testsinitst est s subdirectory that you can run. For example, to run
aut o_i ncrement . t st, execute thiscommand from the top-level directory of your source distribution:

shel | > nmysql -vvf test < ./tests/auto_increnent.tst

The expected result of the test can befoundinthe . / t est s/ aut o_i ncrenent . r es file.

9. At thispoint, you should have the server running. However, none of the initial MySQL accounts have a password, so you should
assign passwords using the instructions found in Section 2.4.16.3, “ Securing the Initial MySQL Accounts”.

The MySQL 5.0 installation procedure creates time zone tablesin the nysql database. However, you must popul ate the tables manu-
ally using the instructionsin Section 9.7, “MySQL Server Time Zone Support”.

2.4.16.2.1. Problems Running nysql _instal |l _db
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This section does not apply to MySQL Enterprise Server users.

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 renamethe nysql directory under the

data directory to saveit, and thenrunmysql _i nst al | _db. Suppose that your current directory isthe MySQL installation directory

andthat mysql _i nstal | _db islocated in the bi n directory and the data directory is named dat a. To renamethenysql database
andre-runmysql _i nstal | _db, use these commands.

shel | > mv data/ mysqgl data/mysqgl.old
shel | > bin/nmysql _install _db --user=nysql

Whenyourunnysqgl _i nstal | _db, you might encounter the following problems:

.

nysql _i nstal | _db failstoinstall the grant tables

You may findthat nysql _i nstal | _db failsto install the grant tables and terminates after displaying the following messages:
Starting nysqgld 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”.

Thereisamysqgl 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
runnmysql _i nstal | _db at al becauseit needsto be run only once (when you install MySQL the first time).

Installing a second mysql d server does not 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 a second 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 accesstothe/ t nmp 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
occurswhenyourunmysqgl _i nstal | _db orthemnmysql d server.

Y ou can specify different locations for the temporary directory and Unix socket file by executing these commands prior to starting
nysql _install _dbornysql d,wheresone_t np_di r isthefull pathname to some directory for which you have write per-
mission:

shel | > TMPDI R=/ some_tnp_dir/
shel | > MYSQL_UNI X_PORT=/ sorme_t np_di r/ mysql . sock
shel | > export TMPDI R MYSQL_UNI X_PORT

Then you should be abletorunmysqgl _i nst al | _db and start the server with these commands:

shel | > bin/nysql _install _db --user=nysql
shel | > bin/nmysql d_safe --user=nysql &

If nysqgl _instal | _dbislocatedinthescri pt s directory, modify thefirst commandtoscri pt s/ nysql _i nstal | _db.

See Section B.1.4.5, “How to Protect or Change the MySQL Unix Socket File”, and Section 2.4.20, “Environment Variables’.
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There are some alternatives to running thenysql _i nst al | _db script provided in the MySQL distribution:

¢ If you want theinitial privilegesto 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, youcanrunnysql _install _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.

e 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, removedl the. frmy. MYl , and . MYDfilesinthenysql database directory. Then run the
nysql _i nstal | _db script again.

e Youcanstart nysql d manualy 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 | > bin/mysql nysql

From mysqgl , manually execute the SQL commands contained innysql _i nstal | _db. Make surethat yourunmysql adm n
flush-privilegesornysql adm n rel oad afterward to tell the server to reload the grant tables.

Notethat by not usingnysql _i nstal | _db, you not only have to populate the grant tables manually, you also have to create
them first.

2.4.16.2.2. Starting and Stopping MySQL Automatically

Generally, you start the mysql d server in one of these ways:

e Byinvoking mysql d directly. Thisworks on any platform.

e By running the MySQL server as a Windows service. The service can be set to start the server automatically when Windows starts,
or asamanual servicethat you start on request. For instructions, see Section 2.4.8.11, “ Starting MySQL as a Windows Service”.

e Byinvoking mysql d_saf e, which tries to determine the proper options for nysql d and then runsit with those options. This
script is used on Unix and Unix-like systems. See Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.

e Byinvoking mysql . server . Thisscript isused primarily at system startup and shutdown on systems that use System V-style run
directories, where it usually isinstalled under the namenysql . Thenysql . ser ver script starts the server by invoking
nysql d_saf e. See Section 4.3.3, “nysql . ser ver — MySQL Server Startup Script”.

¢ OnMacOSX, you caninstall aseparate 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 2.4.10, “Installing MySQL on Mac OS X", for
details.

Thenysql d_saf e andnmysql . 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 the mysql . ser ver script, invokeit withst art or st op arguments:

shel | > nmysql . server start
shel | > nysql . server stop
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Beforenysql . server startsthe server, it changes location to the MySQL installation directory, and then invokesnysql d_saf e. If
you want the server to run as some specific user, add an appropriate user optionto the[ mysql d] group of the/ et c/ ny. 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 runsmysql 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 admi 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), thenysql . ser ver scriptisinstaledinthe/
etc/init.ddirectory with the namenysql . You need not install it manually. See Section 2.4.9, “Installing MySQL from RPM
Packages on Linux”, for more information on the Linux RPM packages.

Some vendors provide RPM packages that install a startup script under adifferent name such asnysql d.

If you install MySQL from a source distribution or using a binary distribution format that does not install nysql . ser ver automatic-
ally, you can install it manually. The script can be found inthe support - fi | es directory under the MySQL installation directory or
inaMySQL source tree.

Toinstall nysql . server manualy, copy ittothe/ et c/i ni t. d directory with the namenysql , and then make it executable. Do
this by changing location into the appropriate directory wherenysql . ser ver islocated and executing these commands:

shel | > cp nysql.server /etc/init.d/ nysql
shell > chmod +x /etc/init.d/ mysql

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 ¢/ i ni t . d asasymbolic link that pointsto/ et c/rc.d/init.d:

shell > cd /etc
shell>In -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 nysql

On some Linux systems, the following command also seems to be necessary to fully enable the mysql script:

shel | > chkconfig --1evel 345 mysqgl on

On FreeBSD, startup scripts generally shouldgoin/ usr/ 1 ocal /etc/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 thenysql . 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/ etc/rc. |l 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/ | ocal / mysql / var
socket =/ var/t mp/ nysql . sock
por t =3306

user =nysql

[nysql . server]
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basedi r=/usr/ | 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 as command-line arguments.

The following table shows which option groups the server and each startup script read from option files:

Script Option Groups

nysql d [mysqgl d],[server],[mysql d-maj or _ver si on]
nysql d_safe [mysqgl 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- 4. 1] and[ nmysql d- 5. 0] areread by servers having
versions 4.1.x, 5.0.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] groupand nysql 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 5.0.

See Section 4.2.3.2, “Using Option Files’.
2.4.16.2.3. 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 2.4.8.13, “ Troubleshooting aMySQL 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 surethat 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, BDB, 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 13.2.3, “| nnoDB Configuration”.

e If you are using BDB (Berkeley DB) tables, see Section 13.5.3, “BDB Startup Options’.

e If you are using MySQL Cluster, see Section 19.3, “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
towritelog files. The server also writes the pid (process ID) file in the data directory.
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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 is located 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 ornysql d_saf e onthecommand line or in an option file.

To specify the location of the data directory explicitly, use the - - dat adi r option. However, normally you can tell mysql d the loca
tion of the base directory under which MySQL isinstalled and it looks for the data directory there. Y ou can do thiswith 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 settingsit is using by executing this command:

shel | > nmysqgl adm n vari abl es

Or:

shel | > nysqgl admi n -h host_nanme vari abl es

host _nane isthe name of the MySQL server host.

If you get Er r code 13 (which meansPer i 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> 1s -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 nysql , use these commands:

shel | > chown -R nysql /usr/local/nysql/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 (typicaly C: \ Pr ogr am

Fil es\ MySQL\ MySQL Server 5.0\ dataonWindows,/ usr/ | ocal / mysql/ dat a foraUnix 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 these files. On Unix, you
canuset ai | todisplay them:

shell > tail host_nane.err
shel | > tail host _nane. | og

The error log should contain information that indicates why the server couldn't start. For example, you might see something like thisin
thelog:

000729 14:50:10 bdb: Recovery function for LSN 1 27595 fail ed
000729 14:50:10 bdb: warning: ./test/tl.db: No such file or directory
000729 14:50:10 Can't init databases

This means that you did not start mysql d withthe - - bdb- no- r ecover option and Berkeley DB found something wrong with its
own log fileswhen it tried to recover your databases. To be able to continue, you should move the old Berkeley DB log files from the
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database directory to some other place, where you can later examine them. The BDB log files are named in sequence beginning with
| 0og. 0000000001, where the number increases over time.

If you are running mysql d with BDB table support and mysql d dumps core at startup, this could be due to problems with the BDB re-
covery log. In this case, you can try starting nysql d with - - bdb- no-r ecover . If that helps, you should remove all BDB log files
from the data directory and try starting mysql d again without the - - bdb- no- r ecover option.

If either of the following errors occur, it means that some other program (perhaps another mysql d server) is using the TCP/IP port or
Unix socket filethat mysql 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...

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 execute the 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 message liket 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 thisisand disableit, or elsetell mysql d to listen to a different port with the - - por t 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 inaccessibleis 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.

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 2.4.16.2, “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. Theinitia 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.

* 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 with t est .
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*  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 |P 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 €lse remove the accounts.

¢ You should assign a password to each MySQL r oot account.

The following instructions describe how to set up passwords for theinitial 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 | > nmysqgl -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'
nysql > SET PASSWORD FOR '' @ host _nane'

PASSVWORD( ' newpwd' ) ;
PASSWORD( ' newpwd' ) ;

In the second SET PASSWORD statement, replace host _nane with the name of the server host. Thisisthe namethat 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:

nmysql > 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 vaueinthe second SET PASSWORD statement.

Anonymous Account Removal

If you prefer to remove the anonymous accounts instead, do so as follows:

shel | > nysqgl -u root
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 privilegesasr oot , do thisinstead:

shel | > nmysqgl -u root
nysql > DROP USER '' @I ocal host " ;

That account allows anonymous access but has full privileges, so removing it improves security.

r oot Account Password Assignment
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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 issue SET PASSWORD statements. Be sure to encrypt
the password using the PASSWORD( ) function.

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'

PASSVWORD( ' newpwd' ) ;
nmysql > SET PASSWORD FOR 'root' @ host _nane'

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.

If theuser table contains an account with User and Host valuesof ' root' and' 127. 0. 0. 1' , use an additional SET PASS-
WORD statement to set that account's password:

nysql > SET PASSWORD FOR 'root' @127.0.0.1' = PASSWORD(' newpwd' ) ;

To assign passwordsto ther oot accountsusing mysql adm n, execute the following commands:

shel | > mysqgl admin -u root password "newpwd"
shell > nmysqgl admin -u root -h host_name password "newpwd"

These commands apply both to Windows and to Unix. In the second command, replace host _nane 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.

Thenysqgl adm n method of setting ther oot account passwords does not set the password for the' r oot ' @ 127. 0. 0. 1" ac-
count. To do so, use SET PASSWORD as shown earlier.

Y ou can also use UPDATE to modify theuser table directly. The following UPDATE statement assigns a password to al r oot ac-
counts:

shel | > nysqgl -u root

nmysql > UPDATE nysql . user SET Password = PASSWORD(' newpwd')
-= WHERE 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 admi n to shut down the server, you can do so using this command:

shel | > nysqgladmin -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.
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To set up additional accounts, you can use the GRANT statement. For instructions, see Section 5.5.2, “ Adding New User Accounts to
MySQL".

2.4.17. Upgrading MySQL

Asagenerd rule, we recommend that when upgrading from one rel ease series to another, you should go to the next series rather than

skipping a series. If you wish to upgrade from arelease series previousto MySQL 4.1, you should upgrade to each successive release
seriesin turn until you have reached MySQL 4.1, and then proceed with the upgrade to MySQL 5.0. For example, if you currently are
running MySQL 3.23 and wish to upgrade to a newer series, upgrade to MySQL 4.0 first before upgrading to 4.1, and so forth. For in-
formation on upgrading to MySQL 4.1 or earlier releases, see the MySQL 3.23, 4.0, 4.1 Reference Manual.

The following items form a checklist of things that you should do whenever you perform an upgrade from MySQL 4.1 to 5.0:

« Before any upgrade, back up your databases, including the mysql database that contains the grant tables.

* Read all the notesin Section 2.4.17.2, “Upgrading from MySQL 4.1 to 5.0". These notes will enable you to identify upgrade issues
that apply to your current MySQL installation. Read Appendix E, MySQL Change History as well, which provides information
about features that are new in MySQL 5.0 or differ from those found in MySQL 4.1.

« For any incompatibilities that require your attention before upgrading, deal with them as described in Section 2.4.17.2, “Upgrading
from MySQL 4.1t05.0".

e After you upgrade to anew version of MySQL, you should run mysql _upgr ade (see Section 4.4.9, “nysql _upgr ade —
Check Tablesfor MySQL Upgrade”). This program will check your tables, and repair them if necessary. It will also update your
grant tables to make sure that they have the current structure so that you can take advantage of any new capabilities. (Some releases
of MySQL introduce changes to the structure of the grant tables to add new privileges or features.)

¢ If you are running MySQL Server on Windows, see Section 2.4.8.14, “Upgrading MySQL on Windows”.

« If you are using replication, see Section 18.3.3, “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 MySQL 5.0.27 isthelast version in MySQL 5.0 for which MySQL-Max binary distributions are provided, except for RPM distribu-
tions. For RPMs, MySQL 5.0.37 isthe last release. After these versions, the features previoudly included in the nysql d- max serv-
er areincludedinnysql d.

If you previously installed a MySQL-Max distribution that includes a server named nysql d- nax, and then upgrade later to anon-
Max version of MySQL, nysql d_saf e still attemptsto runtheold nysql d- max server. If you perform such an upgrade, you
should remove the old mysql d- max server manually to ensure that mysql d_saf e runsthe new mysql d server.

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 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 4.1.13 and want to upgrade to 5.0.10, rename your current server from nysql d tonysql d- 4. 1. 13. If your
new mysqgl 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 Conmands 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
foryour mysql . h fileand | i brrysqgl 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 my. cnf filefrom your previous installation. Y ou can check thiswith the- - pri nt - def aul t s option (for example,
nysql d --print-defaul ts).If thiscommand displays anything other than the program name, you have an active ny . cnf file
that affects server or client operation.

It isagood ideato rebuild and reinstall the Perl DBD: : nysql module whenever you install a new release of MySQL. The same ap-
pliesto other MySQL interfaces as well, such asthe PHP mysql extension and the Python My SQLdb module.
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2.4.17.1. Upgrading from MySQL 5.0 to 5.0.10 or Higher

This section does not apply to MySQL Enterprise Server users.

After upgrading a 5.0 installation to 5.0.10 or higher, it is necessary to upgrade your grant tables. Otherwise, creating stored proced-
ures and functions might not work. The procedure for doing thisis described in Section 4.4.9, “nysql _upgr ade — Check Tables for
MySQL Upgrade”.

2.4.17.2. Upgrading from MySQL 4.1to 5.0

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 5.0.

In general, you should do the following when upgrading from MySQL 4.1t0 5.0:

« Read all theitemsin the following sections to see whether any of them might affect your applications:
e Section 2.4.17, “Upgrading MySQL", has general update information.

» Theitemsin the change lists found later in this section enable you to identify upgrade issues that apply to your current MySQL
installation.

* TheMySQL 5.0 change history describes significant new features you can usein 5.0 or that differ from those found in MySQL
4.1. Some of these changes may result in incompatibilities. See Section E.1, “Changesin release 5.0.x (Production)”.

* Note particularly any changes that are marked K nown issue or | ncompatible change. These incompatibilities with earlier versions
of MySQL may require your attention before you upgrade.

Our aim isto avoid these changes, but occasionally they are necessary to correct problems that would be worse than an incompatib-
ility between releases. If any upgrade issue applicable to your installation involves an incompatibility that requires special handling,
follow the instructions given in the incompatibility description. Often thiswill involve a dump and reload, or use of a statement such
asCHECK TABLE or REPAI R TABLE.

A dump and reload is done like this:
» Dump the affected tables with nysql dunp before upgrading
* Reload the dump file (for example, with nysql ) to recreate the tables after upgrading

Any procedure that involves REPAI R TABLE with the USE_FRMoption must be done before upgrading. Use of this statement with
aversion of MySQL different from the one used to create the table (that is, using it after upgrading) may damage the table. See Sec-
tion 12.5.2.6, “REPAI R TABLE Syntax”.

e After you upgrade to anew version of MySQL, runmysql _upgr ade (see Section 4.4.9, “nysql _upgr ade — Check Tablesfor
MySQL Upgrade”). This program will check your tables, and repair them if necessary. It will also update your grant tables to make
sure that they have the current structure so that you can take advantage of any new capabilities. (Some releases of MySQL introduce
changes to the structure of the grant tables to add new privileges or features.)

¢ If you are running MySQL Server on Windows, see Section 2.4.8.14, “Upgrading MySQL on Windows”.

* MySQL 5.0 adds support for stored procedures. This support requiresthenysql . pr oc table. To create this table, you should run
thermysql _upgr ade program as described in Section 4.4.9, “nysql _upgr ade — Check Tablesfor MySQL Upgrade’.

e MySQL 5.0 adds support for views. This support requires extra privilege columnsinthe mysql . user and mysql . db tables. To
create these columns, you should runthemysql _upgr ade program as described in Section 4.4.9, “nysql _upgr ade — Check
Tablesfor MySQL Upgrade”.

e If you are using replication, see Section 18.3.3, “Upgrading a Replication Setup”, for information on upgrading your replication
setup.
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Several visible behaviors have changed between MySQL 4.1 and MySQL 5.0 to make MySQL more compatible with standard SQL.
These changes may affect your applications.

The following lists describe changes that may affect applications and that you should watch out for when upgrading to MySQL 5.0.

Server Changes:

Incompatible change: The indexing order for end-spacein TEXT columnsfor | nnoDB and Myl SAMtables has changed. Starting
from 5.0.3, TEXT indexes are compared as space-padded at the end (just as MySQL sorts CHAR, VARCHAR and TEXT fields). If
you have aindex on a TEXT column, you should run CHECK TABLE on it. If the check reports errors, rebuild the indexes: Dump
and reload the table if itisan | nnoDB table, or run OPTI M ZE TABLE or REPAI R TABLE if itisaMy| SAMtable.

Incompatible change. For Bl NARY columns, the pad value and how it is handled has changed as of MySQL 5.0.15. The pad value
for inserts now is 0x 00 rather than space, and there is no stripping of the pad value for retrievals. For details, see Section 10.4.2,
“The Bl NARY and VARBI NARY Types'.

Incompatible change: As of MySQL 5.0.3, the server by default no longer loads user-defined functions (UDFs) unless they have at
least one auxiliary symbol (for example, an xxx_i ni t or xxx_dei ni t symbol) defined in addition to the main function symbol.
This behavior can be overridden with the - - al | ow- suspi ci ous- udf s option. See Section 25.2.2.6, “User-Defined Function
Security Precautions’.

Incompatible change: As of MySQL 5.0.13, | nnoDB rolls back only the last statement on a transaction timeout. In MySQL 5.0.32,
anew option, - - i nnodb_r ol | back_on_t i meout , causes| nnoDB to abort and roll back the entire transaction if atransaction
timeout occurs (the same behavior asin MySQL 4.1).

Incompatible change: For ENUMcolumns that had enumeration val ues containing commas, the commas were mapped to Oxff in-
ternally. However, this rendered the commas indistinguishable from true Oxff charactersin 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
the tables using ny sql dunp with the current server before upgrading from aversion of MySQL 5.0 older than 5.0.36 to version
5.0.36 or newer.

Incompatible change: The update log has been removed in MySQL 5.0. If you had enabled it previously, you should enable the
binary log instead.

Incompatible change: Support for the | SAMstorage engine has been removed in MySQL 5.0. If you have any | SAMtables, you
should convert them before upgrading. For example, to convert an | SAMtable to use the My| SAMstorage engine, use this state-
ment:

ALTER TABLE tbl _name ENG NE = Myl SAM

Use asimilar statement for every | SAMtable in each of your databases.

Incompatible change: Support for RAI D optionsin Myl SAMtables has been removed in MySQL 5.0. If you have tables that use
these options, you should convert them before upgrading. One way to do thisis to dump them with mysql dunp, edit the dump file
to remove the RAI D optionsin the CREATE TABLE statements, and reload the dump file. Another possibility isto use CREATE
TABLE new_ tbl ... SELECT raid_tbl tocreateanew table from the RAI D table. However, the CREATE TABLE part of
the statement must contain sufficient information to re-create column attributes as well as indexes, or column attributes may be lost
and indexes will not appear in the new table. See Section 12.1.9, “CREATE TABLE Syntax”.

The. MYDfilesfor RAI Dtablesin a given database are stored under the database directory in subdirectories that have names con-
sisting of two hex digitsin therange from 00 to f f . After converting all tables that use RAI D options, these RAI D-related subdir-
ectories still will exist but can be removed. Verify that they are empty, and then remove them manually. (If they are not empty, there
is some RAI Dtable that has not been converted.)

Incompatible change: Beginning with MySQL 5.0.42, when a DATE value is compared with a DATET| MVE value, the DATE value
is coerced to the DATETI IVE type by adding the time portion as 00: 00: 00. Previously, the time portion of the DATETI ME value
was ignored, or the comparison could be performed as a string comparison. To mimic the old behavior, use the CAST( ) function as
shonw in thisexample: SELECT dat e_col = CAST(NOW ) AS DATE) FROM tabl e;.

Asof MySQL 5.0.25,thel c_t i me_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_FORVMAT( ) , DAYNAME( ) and MONTHNAME( )
functions. See Section 9.8, “MySQL Server Locale Support”.

In MySQL 5.0.6, binary logging of stored routines and triggers was changed. This change has implications for security, replication,
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and data recovery, as discussed in Section 21.5, “Binary Logging of Stored Programs’.

¢« Asof MySQL 5.0.28, nysql d_saf e nolonger implicitly invokes nysql d- max if it exists. Instead, it invokesnysql d unlessa
--nysql dor--nysql d- ver si on option is given to specify another server explicitly. If you previously relied on the implicit
invocation of mysql d- max, you should use an appropriate option now.

SQL Changes:

¢ Important note: Prior to MySQL 5.0.46, the parser accepted invalid codein 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 5.0.46, 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 label references will be rejected.

For more information about condition handlers and writing them to avoid invalid jumps, see Section 12.8.4.2, “DECLARE
Handlers’.

« Incompatible change: 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. If anew version of
MySQL implements a built-in function with the same name as an existing stored function, you have two choices. Rename the stored
function to use a non-conflicting name, or change calls to the function so that they use a database qudlifier (that is, use
db_nane. func_nane() syntax). See Section 8.2.3, “Function Name Parsing and Resolution”, for the rules describing how the
server interprets references to different kinds of functions.

« Incompatible change: The parser accepted statements that contained / * ... */ that were not properly closed with */ , such as
SELECT 1 /* + 2.Asof MySQL 5.0.50, 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 thetrailing */ to be truncated from com-
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. If a stored object definition contains only a single statement (doesnot useaBEG N ... END block) and
contains a comment within the statement, the comment should be moved to follow the statement or the object should be rewritten to
useaBEG N ... ENDblock. For example, this statement:

CREATE PROCEDURE p() SELECT 1 /* mny comment */ ;

Can be rewritten in either of these ways:

CREATE PROCEDURE p() SELECT 1; /* nmy comment */
CREATE PROCEDURE p() BEG N SELECT 1 /* ny comment */ ; END;

¢ Incompatible change: Beginning with MySQL 5.0.12, natural joins and joins with USI NG, including outer join variants, are pro-
cessed according to the SQL :2003 standard. The changes include elimination of redundant output columns for NATURAL joins and
joins specified with a USI NG clause and proper ordering of output columns. The precedence of the comma operator also now is
lower comparedto JO N, LEFT JO N, and so forth.

These changes make MySQL more compliant with standard SQL. However, they can result in different output columns for some
joins. Also, some queries that appeared to work correctly prior to 5.0.12 must be rewritten to comply with the standard. For details
about the scope of the changes and examples that show what query rewrites are necessary, see Section 12.2.8.1, “JO N Syntax”.

« 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).

After 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:
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5.

Upgrade to 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.)

Dump all trigger definitions using the following SELECT statement:

SELECT CO\KZ‘AT( CREATE TRIGGER ', t.TRI GGER SCHEMA, '.', t.TRI GGER_ NAI\/E
', t.ACTION.TIMNG ' ', t.EVENT_MANIPULATION, ' ON',

t. EVENT_OBJECT SCHEMA, '.', t.EVENT_ O&]ECT TABLE,
' FOR EACH ROWN', t.ACTI ON_STATEMENT, '//' ")

I NTO OUTFI LE ' /tnp/triggers.sql’

FROM | NFORVATI ON_SCHEMA. TRI GGERS AS t;

The statement uses| NTO OUTFI LE, so you must have the 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.

Stop the server and drop all triggers by removing all . TRGfilesin your database directories. Change location to your data dir-
ectory and issue this command:

shell> rm*/*. TRG

Start the server and re-create all triggersusing thet ri gger s. sql file. For thefile created earlier, use these commands in the
nysql program:

nysql > delimter // ;
nysql > source /tnp/triggers.sql //

Use the SHOW TRI GGERS statement to check that all triggers were created successfully.

Incompatible change: Asof MySQL 5.0.15, the CHAR( ) function returns a binary string rather than a string in the connection
character set. An optional USI NG char set _nane clause may be used to produce aresult in a specific character set instead. Also,
arguments larger than 256 produce multiple characters. They are no longer interpreted modulo 256 to produce a single character
each. These changes may cause some incompatibilities:

CHAR(ORD(' A")) = "a' isnolonger true:

nysql > SELECT CHAR(ORD('A')) = 'a';
+

To perform a case-insensitive comparison, you can produce aresult string in a non-binary character set by adding a USI NG
clause or converting the resullt:

nysql > SELECT CHAR(ORD(' A') USING latinl) = "a';

r'rysql> SELECT CONVERT( CHAR(ORD(' A')) USINGIatlnl) ='a";

CREATE TABLE ... SELECT CHAR(...) producesaVARBI NARY column, not a VARCHAR column. To produce a
VARCHAR column, use USI NG or CONVERT( ) asjust described to convert the CHAR(') result into a non-binary character set.

Previously, the following statements inserted the value 0x00410041 (" AA" asaucs?2 string) into the table:

CREATE TABLE t (ucs2_col um CHAR(2) CHARACTER SET ucs2);
INSERT I NTO t VALUES ( CHAR(Ox41, 0x41));

Asof MySQL 5.0.15, the statementsinsert asingle ucs 2 character with value 0x4141.
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Incompatible change: By default, integer subtraction involving an unsigned value should produce an unsigned result. Tracking of
the “unsignedness’ of an expression was improved in MySQL 5.0.13. This means that, in some cases where an unsigned subtraction
would have resulted in a signed integer, it now results in an unsigned integer. One context in which this difference manifestsitself is
when a subtraction involving an unsigned operand would be negative.

Supposethat i isaTl NYI NT UNSI GNED column and has a value of 0. The server evaluates the following expression using 64-bit
unsigned integer arithmetic with the following result:

nysql > SELECT i - 1 FROMt
B +
[ i -1 |
| 18446744073709551615 |
Gmocoo-ooosocosocooooos +
If theexpressionisusedinan UPDATE t SET i = 1 - 1 statement, the expressionisevaluated and the result assigned to i

according to the usual rules for handling values outside the column range or 0 to 255. That is, the value is clipped to the nearest end-
point of the range. However, the result is version-specific:

» Before MySQL 5.0.13, the expression is evaluated but is treated as the equivalent 64-bit signed value (—1) for the assignment.
The value of —1 is clipped to the nearest endpoint of the column range, resulting in avalue of O:

nysqgl > UPDATE t SET i =i - 1; SELECT i FROM t;
s o—o=o +
| i |
dmc-ooo +
| 0|
Femmam +

» Asof MySQL 5.0.13, the expression is evaluated and retains its unsigned attribute for the assignment. The value of
18446744073709551615 is clipped to the nearest endpoint of the column range, resulting in a value of 255:

nysql > UPDATE t SET i =i - 1; SELECT i FROMt;
e ccooa +

To get the older behavior, use CAST( ) to convert the expression result to asigned value:

UPDATE t SET i = CAST(i - 1 AS SIGNED);

Alternatively, set the NO_UNSI GNED_SUBTRACTI ON SQL mode. However, thiswill affect all integer subtractions involving un-
signed values.

Incompatible change: Before MySQL 5.0.13, NOA( ) and SYSDATE( ) return the same value (the time at which the statement in
which the function occurs begins executing). As of MySQL 5.0.13, SYSDATE( ) returnsthe time at which it executes, which can
differ from the value returned by NOV( ) . For information about the implications for binary logging, replication, and use of indexes,
see the description for SYSDATE( ) in Section 11.6, “Date and Time Functions” and for SET Tl MESTAMP in Section 12.5.4,
“SET Syntax”. To restore the former behavior for SYSDATE( ) and causeit to be an alias for NOW( ) , start the server with the -

- sysdat e- i s- nowoption (available as of MySQL 5.0.20).

Incompatible change: Before MySQL 5.0.13, GREATEST( x, NULL) and LEAST( x, NULL) return x when x isanon-NULL
value. Asof 5.0.3, both functions return NULL if any argument is NULL, the same as Oracle. This change can cause problems for
applications that rely on the old behavior.

Incompatible change: Before MySQL 4.1.13/5.0.8, conversion of DATETI VE values to numeric form by adding zero produced a
result in YYYYMVDDHHMVSS format. The result of DATETI ME+0 isnow in YYYYMVDDHHMVES. 000000 format.

Incompatible change: In MySQL 4.1.12/5.0.6, the behavior of LOAD DATA | NFI LEand SELECT ... | NTO QUTFI LE has
changed when the FI ELDS TERM NATED BY and FI ELDS ENCLOSED BY values both are empty. Formerly, a column was
read or written the display width of the column. For example, | NT( 4) was read or written using afield with awidth of 4. Now
columns are read and written using a field width wide enough to hold al valuesin the field. However, data files written before this
change was made might not be reloaded correctly with LOAD DATA | NFI LE for MySQL 4.1.12/5.0.6 and up. This change also
affects datafilesread by nysql i mport and written by mysql dunp - -t ab, whichuse LOAD DATA | NFI LE and SELECT

| NTO OUTFI LE. For moreinformation, see Section 12.2.6, “LOAD DATA | NFI LE Syntax”.
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Incompatible change: The implementation of DECI MAL has changed in MySQL 5.0.3. Y ou should make your applications aware
of this change. For information about this change, and about possible incompatibilities with old applications, see Chapter 23, Preci-
sion Math, in particular, Section 23.2, “DECI MAL Data Type Changes”.

DECI MAL columns are stored in amore efficient format. To convert atable to use the new DECI MAL type, you should do an AL-
TER TABLE onit. (The ALTER TABLE aso will change the table's VARCHAR columns to use the new VARCHAR data type prop-
erties, described in a separate item.)

A consequence of the change in handling of the DECI MAL and NUVERI C fixed-point data typesis that the server is more strict to
follow standard SQL. For example, a data type of DECI MAL( 3, 1) storesamaximum value of 99.9. Before MySQL 5.0.3, the
server allowed larger numbers to be stored. That is, it stored a value such as 100.0 as 100.0. As of MySQL 5.0.3, the server clips
100.0 to the maximum allowable value of 99.9. If you have tables that were created before MySQL 5.0.3 and that contain floating-
point data not strictly legal for the data type, you should alter the data types of those columns. For example:

ALTER TABLE t bl _nane MODI FY col _nane DECI MAL(4,1);

The behavior used by the server for DECI MAL columnsin a table depends on the version of MySQL used to create the table. If your
server isfrom MySQL 5.0.3 or higher, but you have DECI VAL columnsin tables that were created before 5.0.3, the old behavior
still applies to those columns. To convert the tables to the newer DECI MAL format, dump them with mysql dunp and reload them.

Incompatible change: MySQL 5.0.3 and up uses precision math when calculating with DECI VAL and integer columns (64 decimal
digits) and for rounding exact-value numbers. Rounding behavior iswell-defined, not dependent on the implementation of the un-
derlying C library. However, this might result in incompatibilities for applications that rely on the old behavior. (For example, in-
serting .5 into an | NT column resultsin 1 as of MySQL 5.0.3, but might be O in older versions.) For more information about round-
ing behavior, see Section 23.4, “Rounding Behavior”, and Section 23.5, “Precision Math Examples’.

Incompatible change: Myl SAMand | nnoDB tables created with DECI MAL columnsin MySQL 5.0.3 to 5.0.5 will appear corrupt
after an upgrade to MySQL 5.0.6. (The same incompatibility will occur for these tables created in MySQL 5.0.6 after a downgrade
to MySQL 5.0.3t05.0.5.) If you have such tables, check and repair them with mysql _upgr ade after upgrading. See Sec-

tion 4.4.9, “nmysql _upgr ade — Check Tablesfor MySQL Upgrade”.

Incompatible change: For user-defined functions, exact-value decimal argumentssuch as 1. 3 or DECI MAL column values were
passed as REAL _RESULT values prior to MySQL 5.0.3. Asof 5.0.3, they are passed as strings with atype of DECI MAL_RESULT.
If you upgrade to 5.0.3 and find that your UDF now receives string values, use the initialization function to coerce the arguments to
numbers as described in Section 25.2.2.3, “UDF Argument Processing”.

Incompatible change: Before MySQL 5.0.2, SHOW STATUS returned global status values. The default as of 5.0.2 isto return ses-
sion values, which isincompatible with previous versions. To issue a SHOWN STATUS statement that will retrieve global status val-
ues for al versions of MySQL, writeit like this:

SHOW / *1 50002 GLOBAL */ STATUS;

Incompatible change: User variables are not case sensitivein MySQL 5.0. InMySQL 4.1, SET @ = 0; SET @ = 1; SE-
LECT @; created two variablesand returned 0. In MySQL 5.0, it creates one variable and returns 1. Replication setups that rely
on the old behavior may be affected by this change.

Some keywords are reserved in MySQL 5.0 that were not reserved in MySQL 4.1. 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.

Asof MySQL 5.0.3, trailing spaces no longer are removed from values stored in VARCHAR and VARBI NARY columns. The maxim-
um lengths for VARCHAR and VARBI NARY columnsin MySQL 5.0.3 and later are 65,535 characters and 65,535 bytes, respect-
ively.

When abinary upgrade (filesystem-level copy of datafiles) to MySQL 5.0 is performed for atable with a VARBI NARY column, the
column is space-padded to the full allowable width of the column. This causes valuesin VARBI NARY columns that do not occupy
the full width of the column to include extratrailing spaces after the upgrade, which means that the data in the column is different.
In addition, new rows inserted into a table upgraded in this way will be space padded to the full width of the column.

This issue can be resolved as follows:

1. For each table containing VARBI NARY columns, execute the statement
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ALTER TABLE t abl e_nane ENG NE=engi ne_nane;

wheret abl e_nane isthe name of the table and engi ne_nane isthe name of the storage engine currently used by t a-
bl e_nane. In other words, if the table named nmyt abl e usesthe Myl SAMstorage engine, then you would use this statement:

ALTER TABLE nyt abl e ENG NE=MYl SAM

This rebuilds the table so that it uses the 5.0 VARBI NARY format.

2. Thenyou must remove al trailing spaces from any VARBI NARY column values. For each VARBI NARY column var bi n-
ary_col umm, you should perform the following statement (wheret abl e_nane isthe name of the table containing the
VARBI NARY column):

UPDATE t abl e_nanme SET varbinary_col utm = RTRI M var bi nary_col umm);

Thisis necessary and safe because trailing spaces are stripped before 5.0.3, meaning that any trailing spaces are erroneous.

This problem does not occur (and thus these two steps are not required) for tables upgraded using the recommended procedure of
dumping tables prior to the upgrade and rel oading them afterwards.

Note

If you create a table with new VARCHAR or VARBI NARY columnsin MySQL 5.0.3 or |ater, the table will not be usable if
you downgrade to aversion older than 5.0.3. Dump the table with nysql dunp before downgrading and reload it after
downgrading.

Comparisons made between FLOAT or DOUBLE values that happened to work in MySQL 4.1 may not do so in 5.0. Values of these
types areimprecisein al MySQL versions, and you are strongly advised to avoid such comparisons as VHERE

col _nane=sone_doubl e, regardless of the MySQL version you are using. See Section B.1.5.8, “ Problems with Floating-Point
Comparisons’.

Asof MySQL 5.0.3, Bl T is a separate data type, not asynonym for TI NYI NT( 1) . See Section 10.1.1, “Overview of Numeric
Types'.

MySQL 5.0.2 adds several SQL modes that allow stricter control over rejecting records that have invalid or missing values. See Sec-
tion 5.1.7, “SQL Modes’, and Section 1.8.6.2, “Constraints on Invalid Data’. If you want to enable this control but continue to use
MySQL's capability for storing incorrect dates such as' 2004- 02- 31" , you should start the server with -

-sqgl _node="TRADI TI ONAL, ALLOW | NVALI D_DATES".

Asof MySQL 5.0.2, the SCHEMA and SCHEMAS keywords are accepted as synonyms for DATABASE and DATABASES, respect-
ively. (While “schemata” is grammatically correct and even appears in some MySQL 5.0 system database and table names, it cannot
be used as a keyword.)

Asof MySQL 5.0.25, TI MESTAMP columns that are NOT NULL now are reported that way by SHON COLUMNS and | NFORVA-
TI ON_SCHEMA, rather than as NULL.

C API Changes:

Incompatible change: Because the MySQL 5.0 server has a new implementation of the DECl MAL data type, a problem may occur
if the server is used by older clientsthat till are linked against MySQL 4.1 client libraries. If aclient uses the binary client/server
protocol to execute prepared statements that generate result sets containing numeric values, an error will beraised: ' Usi ng un-
supported buffer type: 246

This error occurs because the 4.1 client libraries do not support the new MYSQL_TYPE_NEWDECI VAL type value added in 5.0.
Thereis no way to disable the new DECI MAL data type on the server side. Y ou can avoid the problem by relinking the application
with the client libraries from MySQL 5.0.

Incompatible change: The ER_ WARN_DATA_TRUNCATED warning symbol was renamed to WARN_DATA_TRUNCATEDin
MySQL 5.0.3.

Ther econnect flaginthe MYSQL structureisset to 0 by nysql _real _connect () . Only those client programs which did
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not explicitly set thisflagto O or 1 after mysql _real _connect () experience achange. Having automatic reconnection enabled
by default was considered too dangerous (due to the fact that table locks, temporary tables, user variables, and session variables are
lost after reconnection).

MySQL Enterprise

MySQL Enterprise subscribers will find more information about upgrading in the Knowledge Base articles found
at Upgrading. Access to the MySQL Knowledge Base collection of articles is one of the advantages of sub-
scribing to MySQL Enterprise. For more information, see ht-
tp://www.mysgl.com/products/enterprise/advisors.html.

2.4.17.3. 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 13.1, “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 the nysql 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 totake 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:

shel | > nysqgl admin -h 'other_hostnanme' create db_nane

shel | > nmysqgl dump --opt db_name | mysqgl -h 'other_hostname' db_nane

If you want to copy a database from a remote machine over a slow network, you can use these commands:
shel | > nysqgl adm n create db_nane

shel | > nysql dunp -h ' ot her _hostnane' --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 | > nysql dunp --quick db_name | gzip > db_nane. gz

Transfer the file containing the database contents to the target machine and run these commands there:
shel | > nmysqgl adm n create db_nane

shel | > gunzip < db_nane.gz | nysql db_nane

You canaso usenysql 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
nmysql dunp.

First, create the directory for the output files and dump the database:

shel | > nkdi r DUWPDI R

shel | > nmysql dunp --tab=DUMPDI 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 | > nysqgl adm n create db_nane # create database
shel | > cat DUWDI R/ *.sql | nysql db_name # create tables in database
shel | > nmysqgl i mport db_name DUMPDI 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 adm n f 1 ush-pri vi | eges so that the server reloads
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the grant table information.

2.4.18. Downgrading MySQL

This section does not apply to MySQL Enterprise Server users.

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.

If you are downgrading within the same release series (for example, from 4.1.13 to 4.1.12) 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 2.4.17, “Upgrading MySQL”.

« If thereisadowngrading 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 rel ease 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 2.4.17.3, “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 nysql dunp to create adump file.

4. Stop the newer MySQL server and restart the older one.

5. Reload the dump fileinto the older server. Y our tables should be accessible.

2.4.18.1. Downgrading to MySQL 4.1

This section does not apply to MySQL Enterprise Server users.

MySQL 4.1 does not support stored routines or triggers. If your databases contain stored routines or triggers, prevent them from being
dumped when you use nysql dunp by using the- - ski p-routi nes and- - ski p-tri ggers options. (See Section 4.5.4,
“mysql dunp — A Database Backup Program”.)

MySQL 4.1 does not support views. If your databases contain views, remove them with DROP VI EWbefore using nysql dunp. (See
Section 12.1.18, “DROP VI EWSyntax”.)

After downgrading from MySQL 5.0, you may see the following information inthe mysql . err file:

Incorrect information in file: './nysql/user.frn

In this case, you can do the following:

1. Start MySQL 5.0.4 (or newer).

2. Runnysql _fix_privilege_tables,whichwill changethemnysql . user tableto aformat that both MySQL 4.1 and 5.0
can use.
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3.  Stopthe MySQL server.
4. Start MySQL 4.1.

If the preceding procedure fails, you should be able to do the following instead:

1. Start MySQL 5.0.4 (or newer).
Runnysqgl dunp --opt --add-drop-table nysql > /tnp/nysql. dunp.
Stop the MySQL server.

Start MySQL 4.1 with the - - ski p- gr ant option.

Runnysql nysql < /tnp/nysql.dunp.

© o &~ w DN

Runnysqgl admi n flush-privil eges.

2.4.19. Operating System-Specific Notes
2.4.19.1. 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.
2.4.19.1.1. 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 also 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 a 2.4 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 are in fact threads. Thereis one
thread for the LinuxThreads manager, one thread to handle connections, and one thread to handle alarms and signals.

2.4.19.1.2. 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 pwnan ) . 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 seethefollowing error message when you runmysql _i nstal | _db:
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Sorry, the host 'xxxx' could not be |ooked up

You can deal with thisby executingmysql _i nstal | _db --f or ce, which does not executether esol vei p testin

nysql _i nstal | _db. The downside 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 enporarily 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
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.

2.4.19.1.3. Linux Source Distribution Notes
This section does not apply to MySQL Enterprise Server users.

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 atypica user, even for setups
with alot of concurrent connections or tables exceeding the 2GB limit, our binary is the best choice in most cases. After reading the fol-
lowing text, if you arein 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 note 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 bug in 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:

¢ Increase PTHREAD THREADS MAXinsysdeps/ uni x/ sysv/|inux/bits/local |im hto4096and decrease
STACK_SI ZEin| i nuxt hr eads/ i nt er nal s. h to 256KB. The paths are relative to the root of gl i bc. (Note that MySQL is
not stable with 600-1000 connections if STACK_SI ZE is the default of 2MB.)

¢ Recompile LinuxThreadsto produce anew | 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).
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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 a patch, available at http://dev.mysqgl.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. patch. Wehopeitisincluded in some formin futurereleasesof gl i bc
2.2.Inany casg, 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 defaultsis 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 . / conf i 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 thisisthe 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:

¢ Linkclientswiththe-W , r/ful |l /path/to/libmysqgl client. so flagrather than with - Lpat h).
e Copylibnysqgclient.soto/usr/lib.

* Add the pathname of the directory wherel i bnysqgl 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 -Klib -K omtfp -Kpreex -D_GNU_SOURCE \
- DCONST=const - DNO_STRTOLL_PROTO' \
CXX=FCC CXXFLAGS="-0 -K fast -K lib \
-K omtfp -K preex --no_exceptions --no_rtti -D_GNU_SOURCE \
- DCONST=const -Dal | oca=__builtin alloca DNO_STRTOLL_PROTO \
' -D EXTERN I NLI NE=static __inline' " \
./configure \
--prefix=/usr/local/mysqgl --enable-assenbler
--with-nysql d-1dfl ags=-al |l -static --disable- shared \
--w th-1ow menory

2.4.19.1.4. Linux Post-Installation Notes

nysql . server canbefoundinthesupport-fil es directory under the MySQL installation directory or in aMySQL source tree.
Youcaningtal itas/ etc/init.d/ nysql forautomatic MySQL startup and shutdown. See Section 2.4.16.2.2, “ 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
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Y ou can aso run the echo commands from the command line asr 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-nmax = 1024

Y ou should also add the following to/ et ¢/ my. cnf :

[ nysql d_saf e]
open-files-1imt=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 individual 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.

If you build MySQL yourself, you can patch LinuxThreads for better stack use. See Section 2.4.19.1.3, “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 nax_connecti 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 al 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 as the
number of clients was increased up to 1,000, and a 300% scaling factor. Based on these results, for a high-load SMP server using a 2.2
kernel, we definitely recommend upgrading to the 2.4 kernel at this point.

We have discovered that it is essential to run the mysql 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 see adead nysql 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 nysql d dieswith aSI GSEGV signal, you can start mysql d withthe- - core-fi | e option. Note
that you also probably need to raise the corefilesize by addingul i nit -c¢ 1000000 tonysql d_saf e or starting
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nysql d_saf e with--core-fil e-si ze=1000000. See Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.
2.4.19.1.5. Linux x86 Notes

MySQL requires| i bc 5.4.12 or newer. It isknown to work with | i bc 5.4.46. gl i bc 2.0.6 and later should also work. There have
been some problems with the gl i bc RPMsfrom Red Hat, so if you have problems, check whether there are any updates. The gl 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 hr ead_st ack=192K before MySQL 4.) This stack size isthe 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

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 / mysql d anddoanew make 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.o): 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

2.4.19.1.6. Linux SPARC Notes

In some implementations, r eaddi r _r () isbroken. The symptom is that the SHOW 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.

2.4.19.1.7. Linux Alpha Notes
We have tested MySQL 5.0 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, Compaq 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 Alphapro-
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" \
.lconfigure --prefix=/usr/local/nysql --disable-shared \

--wW t h-extra-charset s=conpl ex --enabl e-thread-safe-client \
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--w th-mysqgl d-1dfl ags=-non_shared --w th-client-1dflags=-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 -
-wi th-nysql d-1 df | ags=-al | -stati c withgcc.
2.4.19.1.8. Linux PowerPC Notes
MySQL should work on MkLinux with the newest gl i bc package (tested with gl i bc 2.0.7).

2.4.19.1.9. 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. You
must also usegcc 2.95.2 or newer).

2.4.19.1.10. 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 \
CFLAGS="-@B -fno-omt-frame-pointer" \
CXX=gcc \
CXXFLAGS="-B -fno-omt-frame-pointer -felide-constructors \
-fno-exceptions -fno-rtti" \
./configure --prefix=/usr/local/nysql \
"--w th-coment=Cfficial MySQL binary" \
--W t h-extra-charset s=conpl ex

On |A-64, the MySQL client binaries use shared libraries. This means that if you install our binary distribution at alocation other than /
usr/ 1 ocal / mysql , you need to add the path of the directory where you havel i brrysql 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”.

2.4.19.1.11. 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 7id=167551 and ht-
tp://rhn.redhat.com/erratal RHBA-2006-0049.html.

2.4.19.2. Mac OS X Notes
OnMac OS X, t ar cannot handle long filenames. If you need to unpack a. t ar . gz distribution, use gnut ar instead.
2.4.19.2.1. 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 asigna handling problem in the thread library where the signal doesn't break a pending read and we hope that a fu-
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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="-B -fno-omt-frame-pointer" CXX=gcc \
CXXFLAGS="-@3 -fno-omit-frame-pointer -felide-constructors \
-fno-exceptions -fno-rtti" \
./configure --prefix=/usr/l|ocal/mysqgl \
--w th-extra-charsets=conpl ex --enabl e-thread-safe-client \
--enabl e-l1ocal -infile --disabl e-shared

See Section 2.4.10, “Installing MySQL on Mac OS X”.

2.4.19.2.2. Mac OS X Server 1.2 (Rhapsody)

2.4.19.3.

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 2.4.10, “Installing MySQL on Mac OS X”.

Solaris Notes
For information about installing MySQL on Solaris using PKG distributions, see Section 2.4.11, “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.mysgl.com/downl oads/os-sol aris.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 2.4.15.5, “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 progranms while cross conpiling

In this case, you should upgrade your compiler to a newer version. Y ou may also be able to solve this problem by inserting the follow-
ing row intotheconfi 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" \
./configure --prefix=/usr/local/nmysql --wth-Iow nmenory \

- -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
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To create a 64-bit binary with Sun's Forte compiler, use the following configuration options:

CC=cc CFLAGS="-Xa -fast -native -xstrconst -nt -xarch=v9" \
CXX=CC CXXFLAGS="-noex -nt -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 with the - ncpu 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 -
ecti 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 thisline:

#if Idefined(_ STDC_) || _STDC_ I=1

Tothis:

#if Idefined(_ 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 filg).

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 -o thr_alarm...
./thr_alarmc: In function "signal _hand':
./thr_alarmc:556: too many argunents 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 all 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 all 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: |ibnysqlclient.so.#:
open failed: No such file or directory
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This problem can be avoided by one of the following methods:

e Link clientswiththe- W, r/ful I /path/to/libnysql 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 tothe 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.

* Runconfigurewiththe--w t h- named- z- 1 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 linefor
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 ¢/ rc3. d/ S99nysql . server.

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_| 0g=50 option as aworkaround for this. (Use- O back_I| og=50 before
MySQL 4.)

Solaris doesn't support corefilesfor set ui d() applications, so you can't get a core filefrommysql d if you areusing the - - user
option.

2.4.19.3.1. 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. h to
...llib/lgcec-1iblos/gce-version/include andchanging line 41 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 make, it's because conf i gur e didn't detect the cur ses. h file (probably because of the
errorin/ usr/incl ude/ w dec. h):

In file included from nysql.cc:50:
[usr/include/term h:1060: syntax error before °,'
/usr/include/term h:1081: syntax error before *;'
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The solution to this problem is to do one of the following:

e Configure with CFLAGS=- DHAVE_CURSES_H CXXFLAGS=- DHAVE_CURSES_H ./ confi gure.

e Edit/ usr/incl ude/ wi dec. h asindicated in the preceding discussion and re-run conf i gur e.

« Removethe#def i ne HAVE TERMIlinefromtheconfi 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 fileisinstalled in/
usr/local /1ib.Youcanfix this problem by one of the following methods:

e Add/usr/local/libtoLD LI BRARY_PATH.

e Addalinktol i bz.sofrom/Iib.

« If you are using Solaris 8, you can install the optional zI i b from your Solaris 8 CD distribution.

¢« Runconfigure withthe--wi t h- naned- z- | i bs=no option when building MySQL.

2.4.19.3.2. Solaris x86 Notes
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="-B -fomt-frame-pointer -DHAVE CURSES H' \

CXX=gcc \

CXXFLAGS="-3 -fomt-frame-pointer -felide-constructors \
-fno-exceptions -fno-rtti -DHAVE CURSES_H' \

./configure --prefix=/usr/|ocal/nysql

This avoids 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.

2.4.19.4. BSD Notes

This section provides information about using MySQL on variants of BSD Unix.

2.4.19.4.1. 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:/Iwww.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.
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Unfortunately, certain function calls on FreeBSD are not yet fully thread-safe. Most notably, thisincludesthe get host bynamne()
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- nane-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 meout,interactive_tineout andnet_read_ti neout ) 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 asignal 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:

CC=gcc CFLAGS="-@ -fno-strength-reduce" \
CXX=gcc CXXFLAGS="-2 -fno-rtti -fno-exceptions \
-felide-constructors -fno-strength-reduce” \
./configure --prefix=/usr/local/nmysql --enable-assenbler
gmake
gmake instal
cd /usr/local /mysq
bi n/ nmysql _install _db --user=nysq
bi n/ mysql d_safe &

If you notice that conf i gur e uses MIT-pthreads, you should read the MIT-pthreads notes. See Section 2.4.15.5, “MIT-pthreads
Notes'.

If you get an error frommake i nstal | thatitcan'tfind/ usr/i ncl ude/ pt hr eads, conf i gur e didn't detect that you need
MIT-pthreads. To fix this problem, remove conf i g. cache, and thenre-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 entry inthe/ et ¢/ host s fileis correct. Thefile should start with aline similar to
this:

127.0.0.1 | ocal host | ocal host . your. domai n

FreeBSD is known to have avery low default file handle limit. See Section B.1.2.18, “' FILE' Nor FounD and Similar Errors’. Start
the server by usingthe- - open-fil es-1init 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 mysql 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 asthis:

Qut of mermory (Needed 16391 bytes)

In current versions of FreeBSD (at least 4.x and greater), you may increase thislimit by adding the following entries to 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,
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you should look at the MAXDSI Z option in the LI NT config file for more information.

If you get problems with the current datein MySQL, setting the TZ variable should help. See Section 2.4.20, “Environment Variables'.
2.4.19.4.2. NetBSD Notes

To compile on NetBSD, you need GNU nake. Otherwise, the build process failswhen nake triestorun| i nt on C++ files.
2.4.19.4.3. 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-mit-threads=no

2.4.19.4.4. BSD/OS Version 2.x Notes

If you get the following error when compiling MySQL, your ul i mi t value for virtual memory istoo low:

itemfunc.h: In method
“lItemfunc_ge::Itemfunc_ge(const Itemfunc_ge &":
itemfunc. h:28: virtual nmenory exhausted

make[2]: *** [itemfunc.o] Error 1

Tryusingul i mit -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 andul i m t.

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 date in MySQL, setting the TZ variable should help. See Section 2.4.20, “Environment Variables’.
2.4.19.4.5. 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 /mysqgl \
--local statedir=/var/mysql \
--without-perl \
--w t h-uni x- socket - pat h=/ var/ mysql / mysql . sock

Thefollowing is a'so known to work:

env CC=gcc CXX=gcc CXXFLAGS=-B \
./configure \
--prefix=/usr/local /nmysql \
--Ww t h-uni x- socket - pat h=/ var/ mysql / mysql . 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 hread- 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 gettheerror vi rt ual nenory exhaust ed while compiling, you should try usingul i mit -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.

2.4.19.4.6. 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
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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 my sql 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 a table to an-
other database on BSDI. (Making a symbolic link to another disk is okay).

2.4.19.5. Other Unix Notes
2.4.19.5.1. HP-UX Version 10.20 Notes

This section does not apply to MySQL Enterprise Server users.

If youinstall MySQL using a binary tarball distribution on HP-UX, you may run into trouble even before you get the MySQL distribu-
tion unpacked, asthe HP-UX t 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.

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" \
CXXFLAGS="-1/opt/dce/include -felide-constructors -fno-exceptions \
-fno-rtti" \

CXX=gcc \

./configure --wth-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 -G -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-shar ed

2.4.19.5.2. HP-UX Version 11.x Notes

If you install MySQL using a binary tarball distribution on HP-UX, you may run into trouble even before you get the MySQL distribu-
tion unpacked, asthe HP-UX t 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.

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 EWDULDBLOCK 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,
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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,

fromnysqgl _priv. h: 158,

fromitemcc: 19:

The problem is that HP-UX does not define pt hr eads_at f or k() consistently. It has conflicting prototypesin/
usr/include/sys/unistd. h:184and/ usr/i ncl ude/ sys/ pt hr ead. h:440.

One solutionistocopy / usr/i ncl ude/ sys/ uni std. hintormysqgl /i ncl ude and edit uni st d. h and changeit to match the
definitionin pt hr ead. h. Look for thisline;

extern int pthread_atfork(void (*prepare)(), void (*parent)(),
void (*child)());

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="-felide-constructors -fno-exceptions -fno-rtti -Q3" \
./configure --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: warning 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
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 compileis that 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.mysqgl.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.

2.4.19.5.3. IBM-AIX notes

Automatic detection of x| Cismissing from Autoconf, so anumber of variables need to be set before running conf i gur e. Thefol-
lowing example uses the IBM compiler:

export CC="xlc_r -man -@B -qgstrict -qoptim ze=3 -qmaxmem=8192 "
export CXX="xICr -ma -@3 -qgstrict -qoptimze=3 -qgmaxmem8192"
export CFLAGS="-1 /usr/local/include"

export LDFLAGS="-L /usr/local/lib"

export CPPFLAGS=$CFLAGS

export CXXFLAGS=$CFLAGS

.lconfigure --prefix=/usr/local \
--local statedir=/var/mysql \
--sbindir="/usr/local/bin" \
--libexecdir="/usr/local/bin" \
--enabl e-t hread-safe-client \
--enable-large-files
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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
theIBM 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 linewith gcc 2.95 on AlX:
CC="gcc -pi pe -ncpu=power -W4,-many" \
CXX="gcc -pi pe -ncpu=power -Wa,-many" \

CXXFLAGS="-felide-constructors -fno-exceptions -fno-rtti" \
./configure --prefix=/usr/local/nmysql --with-|ow nenory

The - W4, - many option is necessary for the compile to be successful. IBM is aware 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, witha
format of xxyyyyyynmnss wherexx and ss 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 clients that are “sleeping” on a connection with
nysql adm n kill ormysqgl 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 AIX 4.2.1 and gcc, you have to make the following changes.

After configuring, edit conf i g. h andi ncl ude/ ny_confi g. h and change the line that saysthis:

#def i ne HAVE_SNPRI NTF 1

to this:

#undef HAVE SNPRI NTF

Andfinaly, innysql d. cc, you need to add a prototype for i ni t gr oups() .

#ifdef _AlX41
extern "C' int initgroups(const char *,int);
#endi f

For 32-hit binaries, if you need to allocate alot of memory to the nysql d process, it'snot enoughtojustuseul i mt -d unlim
i t ed. You may also have to modify mysql 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-
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tp://publibl16.boul der.ibm.com/pseriesen_US/aixprggd/genprogc/lrg_prg_support.htm.
Users of AIX 4.3 should use gnake instead of the make utility included with AlX.

Asof AIX 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/aixtool box/RPM S/ppc/gec/

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. handny_confi g. h after running conf i gur e). However, before running conf i gur e, you should also patch the
cur ses. hfileasfollows:

/opt/freeware/lib/gcc-1ib/powerpc-ibmaix5.2.0.0/3.3.2/include/curses. h. ORI G
Mon Dec 26 02:17:28 2005

--- /opt/freeware/lib/gcc-1ib/powerpc-ibmaix5.2.0.0/3.3.2/include/curses.h

Mon Dec 26 02: 40: 13 2005

kkkkkkkkkkkkkkk

**% 2023, 2029 **x*

#endi f /* _Al X32_CURSES */
I #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 #if 0 & (defined(__USE_FI XED PROTOTYPES__) || defined(__cpl uspl us)
|| defined
(__STRICT_ANSI __

extern int delwin (WNDOW*);

extern int endwin (void);

extern int getcurx (WNDOW*);

2.4.19.5.4. SunOS 4 Notes
This section does not apply to MySQL Enterprise Server users.
On SunOS 4, MIT-pthreads is heeded to compile MySQL. Thisin turn means you need GNU nake.

Some SunOS 4 systems have problems with dynamic librariesand | i bt ool . You can use the following conf i gur e lineto avoid
this problem:

./configure --disable-shared --wi th-nysqld-Idflags=-all-static

When compiling r eadl i ne, you may get warnings about duplicate defines. These can be ignored.

When compiling mysql d, therearesomei npl i cit declaration of functi on warnings. Thesecanbeignored.
2.4.19.5.5. Alpha-DEC-UNIX Notes (Tru64)

This section does not apply to MySQL Enterprise Server users.

If you areusing 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: passing long unsigned int *' as argunment 3 of
accept (i nt, sockadddr *, int *)'

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
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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 Compag'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
./configure \
--prefix=/usr/local /mysqgl \
--with-1ow menmory \
--enable-large-files \
- -enabl e- shared=yes \
--w 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 mysql

/'bin/sh ../libtool --node=link cxx -pthread -0O3 -DDBUG OFF \
-4 -ansi_alias -ansi_args -fast -inline speed \
-speculate all \ -arch host - DUNDEF_HAVE_GETHOSTBYNAME_R \
-0 mysql mysqgl.o readline.o sqgl_string.o conpletion_hash.o \
../readline/libreadline.a -|curses \

q ../libnysql/.libs/libnysqglclient.so -Im

cd ..

gnunake

gnumake install

scripts/mysql _install _db

2.4.19.5.6. Alpha-DEC-OSF/1 Notes
This section does not apply to MySQL Enterprise Server users.

If you have problems compiling and have DEC CCand gcc installed, try running conf i gur e likethis:
CC=cc CFLAGS=- 0 CXX=gcc CXXFLAGS=- 8 \

.lconfigure --prefix=/usr/local/nysql

If you get problemswith the c_asm h file, you can create and use a'dummy' ¢_asm h file with:

touch include/c_asmh

CC=gcc CFLAGS=-1./include \

CXX=gcc CXXFLAGS=-C3 \

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

Note that the following problems with the | d program can be fixed by downloading the latest DEC (Compaq) patch kit from: ht-
tp://ftp.support.compag.com/public/unix/.

On OSH1 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=-C3 ./configure --prefix=/usr/local/nmysql

With the Digital compiler "C++ V6.1-029," the following should work:

CC=cc -pthread
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CFLAGS=-O4 -ansi_alias -ansi _args -fast -inline speed \
-specul ate all -arch host
CXX=cxx - pt hread
CXXFLAGS=-O4 -ansi _alias -ansi_args -fast -inline speed \
-specul ate all -arch host -noexceptions -nortti
export CC CFLAGS CXX CXXFLAGS
./configure --prefix=/usr/nysql/nysql \
--with-nysql d-1dflags=-al | -static --disabl e-shared \
--W th-naned-thread-1ibs="-1nach -lexc -lc"

In some versions of OSF/1, theal | oca() function isbroken. Fix thisby 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 usesthe following thread libraries automatically: - - wi t h- naned-t hread- | i bs="-1 pthread -|nach - exc
-le".

When using gcc, you can aso try running conf i gur e likethis:

CFLAGS=- D_PTHREAD_USE_D4 CXX=gcc CXXFLAGS=-OB ./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 clients that are “sleeping” on a connection
withnmysql admi n ki || ormysql 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:

sql _acl . cc:1456: Internal conpiler error in “scan_region',
at except.c: 2566
Pl ease subnit a full bug report.

To fix this, you should change to 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 - O option on your compile ling). After thisis done, you can just change back to the top-level
directory and run make again.

2.4.19.5.7. SGI Irix Notes
This section does not apply to MySQL Enterprise Server users.
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 is ableto 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_ALLOCand HAVE_ALLOCA H.If nysqgl adni 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 Hline aswell.

SGI recommends that you install all 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, thelatest r | d rollup, and thelatest | i bc rollup.

Y ou definitely need all the POSIX patches on this page, for pthreads support:
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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 conmbinati 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 a so been reports of scheduling problems. If only one thread is running, performance is 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 \
.lconfigure --prefix=/usr/local/nysql --enable-thread-safe-client \
--w t h-naned-t hread- | i bs=-1 pt hr ead

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='-@3 -n32 -TARG pl atformrl P22 -1/usr/local /incl ude \
-L/usr/local/lib" CXXFLAGS='-Q3 -n32 -TARG pl at fornmrl P22 \
-1/usr/local/include -L/usr/local/lib" \
.lconfigure --prefix=/usr/local/nysql --wth-innodb --with-berkeley-db \
--wi th-1ibwap=/usr/local \
--w t h-named- curses-libs=/usr/local/lib/libncurses.a

2.4.19.5.8. 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 aso 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
Sizeis2GB.

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_FILE_OFFSET_BI TS=64 - 3" \

CXX=gcc CXXFLAGS="- D FILE _OFFSET Bl TS=64 - (8" \

./configure --prefix=/usr/|ocal/nmysql \
--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.

This devel opment 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 ¢ 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 OpenServer 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-
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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/0 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 / cf . d/ nt une are set asfollows:

Val ue Def aul t M n 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
NAUTQUP 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
* Streans 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
NUMIRW 16 1 8192

* Semaphore Paraneters

SEMVAP 10 10 8192
SEMWNI 10 10 8192
SEMWNS 60 60 8192
SEMVNU 30 10 8192
SEMVSL 25 25 150
SEMOPM 10 10 1024
SEMUVE 10 10 25
SEMVMX 32767 32767 32767
SEMAEM 16384 16384 16384
* Shared Menory Paraneters

SHMVAX 524288 131072 2147483647
SHW N 1 1 1
SHVWNI 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:

¢ NOF| LES should be 4096 or 2048.
¢« MAXUP should be 2048.
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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 SEMVE 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 with i dt une:

e SHWVAX (recommended setting: 128MB) and SHVBEG (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 |east 2048.
¢ MAXPRCC should be set to at |east 3000/4000 (depends on number of users) or more.

«  Wealso 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 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.

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/~mueller/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.

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 a good port of GCC 2.5.x. For ODT or OS 3.0, you need a good 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, al 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 ¢ directory and select the SCO OpenServer option. This command copies Make-
file. SCCb toMakefil e. Thenrunneke.

Toingtal inthedefault / usr /i ncl ude directory, loginasr oot , and then cd tothet hr ead/ sr ¢ directory and run neke i n-
stall.

Remember that you must use GNU meke to build MySQL.

| Note
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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 the log 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&A" CXX=gcc CXXFLAGS="-D_XOPEN_XP&" \

./configure \
--prefix=/usr/local /mysqgl \
--w 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 gral | 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 te(),get nsg(),connect (),accept (),
select(),andwait ().

¢ The CSSA-2001-SCO0.35.2 (the patch islisted 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.

¢ 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/openservers 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.caldera.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.

Beginning with Legend/OpenServer 6.0.0, there are native threads and no 2GB file size limit.
2.4.19.5.9. SCO OpenServer 6.0.x Notes

OpenServer 6 includes these key improvements:

e Larger filesupportupto 1 TB

¢ Multiprocessor support increased from 4 to 32 processors
¢ Increased memory support up to 64GB

* Extending the power of UnixWare into OpenServer 6

e Dramatic performance improvement

OpenServer 6.0.0 commands are organized as follows:
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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.

e /[ 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. 0. 70- 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:

shel | > nkdir /tnp/ mysql-pro
shel | > cd /tnp/ nysql -pro
shell > tar xf /tnp/mysql-pro-cert-5.0.70-sco-o0sr6-i 686. VOLS. tar

Prior to installation, back up your datain accordance with the procedures outlined in Section 2.4.17, “Upgrading MySQL".

Remove any previously installed pkgadd version of MySQL.:

shel | > pkgi nfo nysgl 2>& > /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 tware -> I nstall New, selecting the host, selecting Medi a | nages for the Media Device, and entering /
t mp/ nysql - pr o asthe Image Directory.

After installation, run nkdev nysql asther oot user to configure your newly installed MySQL Pro Certified server.

Note

The installation procedure for VOL S packages does not create the mysql user and group that the package uses by default.
Y ou should either create the mysql user and group, or else select a different user and group using an option in mnkdev

nysql .

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 FILE_OFFSET_BI TS=64 - 3" \
CXX=CC CXXFLAGS="-D_FI LE_OFFSET_BI TS=64 - 3" \
./configure --prefix=/usr/|ocal/nmysqgl \
--enabl e-thread-safe-client --wth-berkel ey-db \
--w th-extra-charsets=conpl ex \
- - bui | d=i 686- unknown- sysv5SCO SV6. 0. 0

If you use gcc, you must use gcc 2.95.3 or newer.

CC=gcc CXX=g++ ... ./configure ...
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The version of Berkeley DB that comes with either UnixWare 7.1.4 or OpenServer 6.0.0 is not used when building MySQL. MySQL in-
stead uses its own version of Berkeley DB. The conf i gur e command needs to build both a static and a dynamic library in
src_directory/ bdb/ buil d_uni x/, butit doesnot with MySQL's own BDB version. The workaround is as follows.

1. Configure asnormal for MySQL.

2. cd bdb/ buil d_uni x/

cp -p Makefile Makefile.sav

> W

Usesameoptionsandrun . . / di st/ confi gure.
Run gnake.
6. cp -p Makefile.sav Makefile

7. Change location to the top source directory and run grek e.

This allows both the shared and dynamic libraries to be made and work.
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/ c¢f . d/ nt une are set asfollows:

Val ue Def aul t M n Max
SVMMLI M 0x9000000 0x1000000 0x7FFFFFFF
HVMWLI M 0x9000000 0x1000000 0Ox7FFFFFFF

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 commands asr oot :

# [ etc/conf/bin/idtune SDATLI M Ox7FFFFFFF
# /etc/conf/bin/idtune HDATLI M Ox7FFFFFFF
# [ etc/conf/bin/idtune SVMVMLI M Ox7FFFFFFF
# [ etc/conf/bin/idtune H/MM.I M Ox7FFFFFFF
# [etc/conf/bin/idtune SFNOLI M 2048
# [ etc/conf/bin/idtune HFNOLI M 2048

Then rebuild and reboot the kernel by issuing this command:

# /etc/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:

¢ 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 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.

2.4.19.5.10. 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="-1/usr/local/include" \

CXX="CC" CXXFLAGS="-1/usr/local/include" \

.lconfigure --prefix=/usr/local/nysql \
--enabl e-thread-safe-client --wth-berkel ey-db=./bdb \
--with-innodb --w th-openssl --wth-extra-charsets=conpl ex

If youwant to usegcc, you must usegcc 2.95.3 or newer.

CC=gcc CXX=g++ ... ./configure ...

The version of Berkeley DB that comes with either UnixWare 7.1.4 or OpenServer 6.0.0 is not used when building MySQL. MySQL in-
stead uses its own version of Berkeley DB. The conf i gur e command needs to build both a static and a dynamic library in
src_directory/ bdb/buil d_unix/, butit doesnot with MySQL's own BDB version. The workaround is as follows.

1. Configure asnormal for MySQL.

2. cd bdb/build_unix/

3. cp -p Makefile Makefile.sav

4. Usesameoptionsandrun. ./ di st/ confi gure.
5. Rungneke.

6. cp -p Mkefile.sav Makefile

7. Changeto top source directory and run grreke.

This allows both the shared and dynamic libraries to be made and work.

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/unixware?/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.

TheUnixWare 7 file size limit is 1 TB with VXFS. Some OS utilities have alimitation 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 -Fuvxfs -o largefiles /
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# fsadm/ * Note

#ulimt unlinmted

# /etc/conf/bin/idtune SFSZLI M Ox7FFFFFFF ** Not e
# [etc/conf/bin/idtune HFSZLI M Ox7FFFFFFF ** Note
# /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 Mn Max
SVMMLI M 0x9000000 0x1000000 0x7FFFFFFF
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 commands asr oot :

# [ etc/conf/bin/idtune SDATLI M Ox7FFFFFFF
# [ etc/conf/bin/idtune HDATLI M Ox7FFFFFFF
# [etc/conf/bin/idtune SVMM.I M Ox7FFFFFFF
# [ etc/conf/bin/idtune H/MVMLI M Ox7FFFFFFF
# [etc/conf/bin/idtune SENOLI M 2048
# /etc/conf/bin/idtune 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.

e SFNOLI Mand HFNOLI Mshould be at maximum 2048.

¢ NPROC should be set to at least 3000/4000 (depends on number of users).

«  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 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.

2.4.19.6. OS/2 Notes

This section does not apply to MySQL Enterprise Server users.

Note
MySQL AB no longer tests builds on OS/2. The notes in this section are provided for your information but may not work
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I on your system.

MySQL uses quite afew open files. Because of this, you should add something like the following to your CONFI G. SYSfile:
SET EMXOPT=-c¢ -n -h1024

If you do not do this, you may encounter the following error:

File 'xxxx' not found (Errcode: 24)

When using MySQL with OS2 Warp 3, FixPack 29 or above is required. With OS/2 Warp 4, FixPack 4 or aboveisrequired. Thisisa
reguirement of the Pthreads library. MySQL must be installed on a partition with atype that supports long filenames, such as HPFS,
FAT32, and so on.

The | NSTALL. CVD script must be run from OS/2's own CVD. EXE and may not work with replacement shells such as40S2. EXE.

Thescripts/ nysql -install -db script hasbeen renamed. Itiscaledi nst al | . cnd and isaREXX script, which sets up the
default MySQL security settings and creates the WorkPlace Shell icons for MySQL.

Dynamic module support is compiled in but not fully tested. Dynamic modules should be compiled using the Pthreads runtime library.

gcc -Zdll -Zmt -Zcrtdl| pthrdrtl -l../include -I../regex -1I.

-0 exanpl e udf_exanmple.c -L../li b -l nysql cli ent udf exarrpl e def
mv exanpl e. dl | exanpl e. udf

Note

Dueto limitations in OS/2, UDF module name stems must not exceed eight characters. Modules are stored in the /
nysql 2/ udf directory; thesaf e- mysql d. cnd script puts this directory in the BEG NLI BPATH environment vari-
able. When using UDF modules, specified extensions are ignored---it is assumed to be . udf . For example, in Unix, the
shared module might be named exanpl e. so and you would load a function from it like this:

nmysql > CREATE FUNCTI ON net aphon RETURNS STRI NG SONAME ' exanpl e. so';

In 0OS/2, the module would be named exanpl e. udf , but you would not specify the module extension:

nysql > CREATE FUNCTI ON et aphon RETURNS STRI NG SONAME ' exanpl e’ ;

2.4.20. 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 4.2.3.2, “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 SHOVE/ . mysql _hi st ory.
LD_RUN_PATH Used to specify thelocation of | i bnysql cl i ent. so.

MYSQL_DEBUG Debug trace options when debugging.
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MYSQL_GROUP_SUFFI X

Option group suffix value (like specifying - - def aul t s- gr oup- suf fi x).

MYSQL_HI STFI LE

The pathto the mysql history file. If thisvariableis set, its value overrides the default for
$HOVE/ . nysql _hi story.

MYSQL_HOVE The path to the directory in which the server-specific my. 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 thenysql 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.

TWVPDI 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.

Perl Installation Notes

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 19.10.14, “ndb_si ze. p| — NDB-
CLUSTER Size Requirement Estimator”.

2.4.21.1. 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 isin 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 is to use the CPAN module. For example:

shel | > perl
cpan> install DBI

- MCPAN -e shell

cpan> install DBD::mysql

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 testsfail. 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.”

2.4.21.2. 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 HITP_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= DBl - >connect (" DBl : ODBC: $dsn", $user, $password) ||
die "Cot error $DBI::errstr when connecting to $dsn\n";
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2.4.21.3. Problems Using the Perl DBI /DBD Interface

If Perl reportsthat it cannot find the. . / nysql / mysql . so module, the problemis probably that Perl cannot locatethel i brmysql -

cl i ent. so shared library. Y ou should be able to fix this problem by one of the following methods:

e Compilethe DBD: : mysql distribution withper| Makefile.PL -static -configratherthanper| Makefile. PL.

e Copy!libmysqgl client. so tothedirectory where your other shared libraries are located (probably / usr /1 i b or/1i b).

¢ Maodify 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.

e Add the pathname of the directory wherel i bnysqgl cl i ent . so islocated to the 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 failsto 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 to the 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):

[usr/bin/perl: can't resolve synbol '__noddi 3
[usr/bin/perl: can't resolve synbol '__divdi3
Add-L/usr/lib/gce-lib/... -1gcc tothelink command whenthenysqgl . 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 mysql / mysql .so' for nodul e DBD:: mysql :
../ 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 .=" -Int;

Change that line to:

$sysliblist .=" -Im-Iz";

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 = |d 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_SCGC6 -1/ usr/local/incl ude

These changes are necessary because the Perl dynaloader does not |oad the DBI 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: : nmysql . 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:

lib:/usr/local/lib:/usr/ccs/lib:\
usr/skunk/lib

LD_LI BRARY_PATH=/ usr g ;
usr/local/lib:/usr/ccs/lib:\
b:/
n:/

/1ib:
[ usr/progressive/lib:
LI BPATH=/ usr/1lib:/1ib:/
/usr/ progressivel/li
MANPATH=scohel p: / usr/ nal
[ usr/ skunk/ man:

usr/skunk/1ib
usr/ 1 ocal 1/ man: /usr/ 1 ocal / man: \

First, create a Perl that includes a statically linked DBI 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 make per | indicatesthe exact make command you need to execute to perform the
installation. On SCO, thisismake -f Makefile.aperl inst_perl NMAP_TARGET=perl .

Next, use the just-created Perl to create another Perl that also includes a statically linked DBD: : mysql by running these commandsin
the directory where your DBD: : mysql distribution is located:

shel | > perl Makefile.PL -static -config
shel | > make

shel | > neke install

shel | > make perl

Finaly, 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: 5.0.70-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 VERS| oN(), CURRENT_DATE,

| VERSI O\( ) | CURRENT _DATE |
| 507betal\/ax| 2005-07- 11 |
Jocccoocccoococcoocosoimosocosoocosoos +
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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foooooooonooooooo +
| VERSI O\N() |
e eccmmeomoooo—=o +
| 5.0.7-beta-Mx |
fmeccecccooooooo=o +

|
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()
->

-> CURRENT_DATE;

LT e mmcmmooooooo- +
| USER() | CURRENT_DATE |
feccceoccomoooo== feecceomcoooo=o- +
| jon@ocal host | 2005-07-11 |
fccccmcoooooo== feccoocoooo=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 nysql 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 / *.

Inthe MySQL 5.0 series, the/ * > prompt was implemented in MySQL 5.0.6.

Multiple-line statements commonly occur by accident when you intend to issue a command on a single line, but forget the terminating
semicolon. Inthiscase, nysql waitsfor more input:

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 nysql executesit:

nysql > SELECT USER()
-> ’
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foooonoooooooooo +
| USER() |
L T +
| jon@ ocal host |
feccccmcoooooo== +

The' > and" > prompts occur during string collection (another way of saying that MySQL is waiting for completion of astring). In
MySQL, you can write strings surrounded by either ' " or “" " characters (for example, ' hel | o' or " goodbye"), andnmysql lets
you enter strings that span multiple lines. Whenyou 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:

nmysqgl > SELECT * FROM ny_t abl e WHERE name = '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 the rest 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 is to 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 > S{ELECT * FROM nmy_t abl e WHERE name = 'Smith AND age < 30;
bo ¢
nysql > ¢
The prompt changes back to nysql >, indicating that mysql isready for a new 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 several 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 loading 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

e Load datainto the table

¢ Retrieve datafrom the table in various ways

¢ Usemultipletables

The menagerie database is simple (deliberately), but it is not difficult to think of real-world situationsin which asimilar type of data-
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 SHOWstatement to find out what databases currently exist on the server:

nysql > SHOW DATABASES;

£ O R +
| Dat abase |
B S +
| nysgql |
| test |
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Thenysql database describes user access privileges. Thet est database often is available as a workspace for users to try things out.

The list of databases displayed by the statement may be different on your machine; SHOW DATABASES does not show databases that
you have no privileges for if you do not have the SHOW DATABASES privilege. See Section 12.5.5.10, “ SHON DATABASES Syntax”.

If thet est database exists, try to accessiit:

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 specia in another way, too: it must be given on asingleline.

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 a command like this:

nmysqgl > GRANT ALL ON nenagerie.* TO 'your_nysql _name' @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-
ate it yourself:

nysql > 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:

shell > mysgl -h host -u user -p nenagerie
Enter password: ****x#xxx

Notethat menager i e in the command just shown is not 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 - pnypasswor d, notas- p nypasswor d). However,
putting your password on the command line is not 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 SHOW TABLES tells you:
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nysql > SHOW TABLES;
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:

¢ 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 ones identified so far are sufficient:

name, owner, species, sex, birth, and death.

Use aCREATE TABLE statement to specify the layout of your table:

nysql > CREATE TABLE pet (nanme VARCHAR(20), owner VARCHAR(20),
-> speci es VARCHAR(20), sex CHAR(1), birth DATE, death DATE);

VARCHAR is agood 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.

Note

Prior to MySQL 5.0.3, the upper limit was 255.) If you make a poor choice and it turns out later that you need alonger
field, MySQL providesan ALTER TABLE statement.

Several types of values can be chosen to represent sex in animal records, suchas' m and' f' , or perhaps’ nal e' and' fenal e' . It
issimplest to use the single characters' ml and' f' .

The use of the DATE datatypefor the bi r t h and deat h columnsisafairly obvious choice.

Once you have created a table, SHOW TABLES should produce some outpuit:

nysql > SHOW TABLES;

ffmocccoccooccooccoosco +
| Tables in nenagerie |
moccooccooccooccoosoo +
| pet |
oooncnoconsonononoons +

---------------------- L e e e
| Field | Type | Null | Key | Default | Extra |
Fooccoosoo fooccooccoo-co Foco=co oo oe Fooccooooo Foco=oes +
| nane | varchar(20) | YES | | NULL | |
| owner | varchar(20) | YES | | NuLL | |
| species | varchar(20) | YES | | NULL | |
| sex | char(1) | YES | | NuLL | |
| birth | date | YES | | NuULL | |
| death | date | YES | | NuLL | |
ooccooooo oocccoccoo-co Foco=co oo =o ooccooooo Focomoes +
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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.

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

Sliim 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 Gnen 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' |NTO 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
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| NSERT statements rather than asingle LOAD DATA statement.

3.3.4. Retrieving Information from a Table

The SELECT statement is used to pull information from atable. The general form of the statement is:

SELECT what _t o_sel ect
FROM whi ch_t abl e
VWHERE conditions_to_satisfy;

what _t o_sel ect indicates what you want to see. This can 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 itis present, 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:

nysql > SELECT * FROM pet ;

------------------ focccooccodmcocoodmoccocosocooodmoooosoooseodl
| nane | owner | species | sex | birth | death |
PJoccmcocozco Pfooccooos Jooccococcodmooans Joocccoccoaos PJooccooccooos +
| Fluffy | Harold | cat | f | 1993-02-04 | NULL |
| aws | Gnen | 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 |
| Chirpy | Gwen | bird | f | 1998-09-11 | NULL |
| Wiistler | Gwen | bird | NULL | 1997-12-09 | NULL |
| Slim | Benny | snake | m | 1996-04-29 | NULL |
| Puffball | Diane | hanster | f | 1999-03-30 | NULL |
feccccco=co Fooccooso ooccooooo Foco=co ooccooccoooo Fooccooccoosoo +

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 |east two ways to fix this:

e Editthefilepet . 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.

¢ Fix only the erroneous record with an UPDATE statement:

nmysql > 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:

nysql > SELECT * FRO\/I pet V\HERE nane = 'Bowser';

------------------------------ foocccoccooccdmccooscoosoodh
| nanme | owner | speci es | sex | birth | death |
fooccoaos fooccoocdmoccoooco Focozco moccococcooccoqmocooccoosoo
| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
________________________ g g s
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The output confirms that the year is correctly recorded as 1989, not 1979.

String comparisons normally are case-insensitive, so you can specify thenameas' bowser' ,' BOASER' , and so forth. The query res-
ult is the 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:

nysql> SELECT * FRO\/I pet W-IERE birth >= '1998-1-1";

-------------------------------- fooccooccoocodmocoossdb
| nanme | owner | speci es | sex | birth | death |
foccscocosoo focosooo moccoocoo Focosco fooccococcoaos Focosooo +
| Chirpy | Geen | bird | f | 1998-09-11 | NuLL |
| Puffball | Diane | hanster | f | 1999-03-30 | NULL |
foccsccosco PFoco=oeos PFooccooc=o PFoco=co PJooccooccoosoo Foco=oeos +

Y ou can combine conditions, for example, to locate female dogs:

r’rysql> SELECT * FRO\/I pet WHERE species = 'dog" AND sex = 'f';

------------------------ B
| name | owner | species | sex | birth | death |
P B Fomm e e - - - +--m - - - B P
| Buffy | Har ol d | dog | f | 1989-05-13 | NULL |
B e S S R R e S +

The preceding query uses the AND logical operator. There is aso an OR operator:

rrysql > SELECT * FRO\/I pet V\HERE speci es = 'snake' OR speci es ="bird";

................................ e

| name | owner | speci es | sex | birth | death |
fmcccoooo=o feooo=o fmcccooo== fmoo==o fmcccooooso== foooo=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 |
dmcocooosooo dcoco=o dmcocooc== dmoo==o T dmcoco=o +

AND and OR may be intermixed, although AND has higher precedence than OR. If you use both operators, it is a good idea to 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');
+

R B S e R +
| nane | owner | species | sex | birth | death |
SO S B S B S £- - oo S S S S C oS S +
| daws | Gaen | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
H--- - - - E E +--- - - B H--m - - - +

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:

nrysql > SELECT name, bi rth FROM pet ;

| name | birth |
R Fom oo - +
| 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 |
£ R e +

To find out who owns pets, use this query:

nrysql > SELECT owner FROM pet ;

169



Tutorial

) Q
[
=
®

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:

mysqgl > SELECT DI STI NCT owner FROM pet;
fcocooe= +

Y ou can use a V\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';
+

fmcccoacs fmoccoocco fmoccococcoass
| nane | species | birth |
2 E B +
| 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 |
Fooccoooo Fooccooo=o Fooccooccoosoo +

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:

nysql > SELECT nane, birth FROM pet ORDER BY birth;
+

fmeccoooo=o fecccooooso==
| nanme | birth |
fmcocoooso=o fmcccoocoso== +
| Buffy | 1989-05-13 |
| Bowser | 1989-08-31 |
| Fang | 1990-08-27 |
| Fluffy | 1993-02-04 |
| Caws | 1994-03-17 |
| Slim | 1996-04-29 |
| Whistler | 1997-12-09 |
| Chirp | 1998-09-11 |
| Puffball | 1999-03-30 |
feeccoooo=o feeccoooooo== +

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:

nysql > SELECT nane, birth FROM pet ORDER BY birth DESG
+

S S S e S S
| nane | birth |
R R +
| Puffball | 1999-03-30 |
| Chir | 1998-09-11 |
| Whistler | 1997-12-09 |
| Slim | 1996-04-29 |
| daws | 1994-03-17 |
| Fluffy | 1993-02-04 |
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| Fang | 1990-08-27 |
| Bowser | 1989-08-31 |
| Buffy | 1989-05-13 |
fcsococoooo fcocosoooooo +

Y ou can sort on multiple columns, and you can sort different columnsin 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:

nysql > SELECT nane, species, birth FROM pet
-> ORDER BY species, birth DESC,

fmccscocosco fmoccooc=o fmocccoccoass +
| nane | species | birth |
B S S B S S S S +
| Chirp | bird | 1998-09-11 |
| Whistler | bird | 1997-12-09 |
| daws | 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 | hanster | 1999-03-30 |
| Slim | snake | 1996-04-29 |
foccscocosco fooccooc=o ooccooccoacos +

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 severa 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.

nysql > SELECT nane, birth, CURDATE(),
-> ('YEAR( CURDATE()) - YEAR(bi rt h) )
-> - (RI GHT( CURDATE(), 5) <RI GHT(bi rt h, 5))

-> AS age

-> FROM pet ;
foccccco=co fooccooccoaso fooccooccoaso Poco=co +
| name | birth | CURDATE() | age |
focczcocozco Jooccooccoaos Joocccoccoacs Pfoco=co
| Fluffy | 1993-02-04 | 2003-08-19 | 10 |
| daws | 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 |
occmcco=co Fooccooscoosoo Fooccooscoosoo Foco=co +

Here, YEAR() pullsout the year part of adate and Rl GHT() pulls off the rightmost five characters that represent the MVt DD (cal endar
year) part of the date. The part of the expression that compares the MVt DD values evaluates to 1 or 0, 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(bi rth))
-> - (RI GHT( CURDATE(), 5) <RI GHT(bi rt h, 5))

-> AS age

-> FROM pet ORDER BY narme;
e o oo tomea-- +
| nane | birth | CURDATE() | age |
e mioiom oo e mioiom oo H T o -oioo - +
| Bowser | 1989-08-31 | 2003-08-19 | 13 |
| Buffy | 1989-05-13 | 2003-08-19 | 14 |
| Chirpy | 1998-09-11 | 2003-08-19 | 4 |
| Cdaws | 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 |
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im | 1996-04-29 | 2003-08-19 | 7
| Whistler | 1997-12-09 | 2003-08-19 | 5 |
fmoocosooso dmoococsoosoos dmoococsoosoos O +

To sort the output by age rather than nane, just use adifferent ORDER BY clause:

nysql > SELECT nane, birth, CURDATE(),
-> (YEAR( CURDATE()) - YEAR(bi rth))
-> - (RI GHT( CURDATE(), 5) <RI GHT(bi rt h, 5))

-> AS age

-> FROM pet ORDER BY age;
e tomeeeea temememeeaa +emeae- +
| nane | birth | CURDATE() | age |
e mioioim e T T O ho-miaa - +
| 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 B B +emeaa- +

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)) - (RI GHT(death, 5) <RI GHT(birth,5))
-> AS age
-> FROM pet WHERE death |'S NOT NULL ORDER BY age;

Fomm - - - R R H--- - +

| nane | birth | death | age |

| Bowser | 1989-08-31 | 1995-07-29 | 5 |
fmoocoooo fmoocosoosoos fmoocosoosoos fmoosoo +

Thequery usesdeat h |'S NOT NULL rather than deat h <> NULL because NULL is a special 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;

fecmmcco=co fmoccomocoooso fecccocomcoooco +
| nanme | birth | MONTH(birth) |
foccccocosco Pfooccooccoosoo focccocoscoosco

| 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 |
| Chirp | 1998-09-11 | 9 |
| Whistler | 1997-12-09 | 12 |
| Slim | 1996-04-29 | 4 |
| Puffball | 1999-03-30 | 3|
fecmmccoooo eoccomocooooo fecccocmmcooooo +

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;
+

focozooo fmoccococcoacs
| name | birth |
Focooooo Fooccoocooooo +
| Buffy | 1989-05-13 |
Fommm o - R +

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
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month. DATE_ADD( ) alowsyou to add atimeinterval to a given 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:

nmysqgl > SELECT nanme, birth FROM pet
-> WHERE MONTH(birth) = MONTH( DATE_ADD( CURDATE(), | NTERVAL 1 NONTH));

A different way to accomplish the sametask 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 itiscurrently 12:

nmysql > SELECT nane, birth FROM pet
-> WWHERE MONTH( bi rth) = MOD({ MONTH( CURDATE()), 12) + 1;

Note that MONTH( ) returns a number between 1 and 12. And MOD( sonret hi ng, 12) returnsanumber between O 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:

nysq|> SELECT 1 = NULL, 1 <> NULL, 1 < NULL, 1 > NULL;
--------------------- fmccococcsodmoccsooooodl

|1=NULL|1<>NULL|1<NULL|1>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 operationis 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:

nysql> SELECTO I'S NULL, O ISNOT NULL, "' IS NULL, "' IS NOT NULL;
...................................... o e e e e e e e -4
| 0ISNULL| 0ISNOTNULL| IS NULL | "' IS NOT NULL |
.......................... e e e e e e e e e e e e e e e e e s
| 0 | 1| 0| 1|
oo e oo e +

Thusit isentirely 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 Vaues’.

3.3.4.7. Pattern Matching

MySQL provides standard SQL pattern matching aswell 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 “% to match an arbitrary number of characters
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(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”:

nysql > SELECT * ERCM pet W-IERE name LIKE ' b% ;

------------------------------- +------------+------------+
| name | owner | speci es | sex | birth | death |
R R s R Fomm e m oo Fomm e m oo +
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
E R S H---- - - - +

To find names ending with “f y”:

rrysql> SELECT * EROM pet W—IERE name LIKE '%y" ;

------------------------------- oSS s B S S
| name | owner | speci es | sex | birth | death |
ek e ommmmmmoo memm e e mmommmoeo e mmme s +

| FI uffy| Harold | cat | f | 1993-02-04 | NULL |

| Buffy | Harold | dog | f | 1989-05-13 | NULL |
fooccooccoqmocoosoo moccoocoo Focosco fooccococcoaos Focosooo +

To find names containing a“w":

rrysql > SELECT o FRO\/I pet WHERE nane LI KE ' %96 ;
-------------------------- B i S e
| name | owner | species | sex | birth | death |
dmcmm—omoeo e mmme s e mmmmoo e oo e mmommm oo e mmom—mom o +
| 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 |
foccccocosco PFoco=oeos Pfooccooc=o Foco=co Pfooccooccoosoo Pooccooccoooo +

“ o n

To find names containing exactly five characters, use five instances of the“_" pattern character:

------------------------ +------+------------+i------+
| name | owner | species | sex | birth | death |
Focooooo Foocooooo Foocoooooo Foocoooo Fooccoocooooo Foocooooo +
| daws | Gaen | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
Pfocozooo Pfooccoaoo Pooccococ=o Pocozco Jooccccoccoaos Pfocozoeos +

The other type of pattern matching provided by MySQL uses extended regular expressions. When you test for amatch 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”. Toname a
range of characters, use adash. “[ 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” characters, “[ 0- 9] *”
matches any number of digits, and “. *” matches any number of anything.

¢ 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.)

¢ 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 expressions work, the LI KE queries shown previously are rewritten here to use REGEXP.

To find names beginning with “b”, use “*” to match the beginning of the name:

rrysql> SELECT * FRO\/I pet V\HERE name REGEXP ' “b'
------------------------------- +------------+------------+
| name | owner | speC|es| sex | birth | death
Ho-mm- oo Ho-mm- oo B e Fomm e Fomm e +
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| Buffy | Harold | dog | f | 1989-05-13 | NULL
| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
B B Fommm - L B +

If you really want to force a REGEXP comparison to be case sensitive, use the Bl NARY keyword to make one of the strings a binary
string. This query matches only lowercase “b” at the beginning of a name:

nmysqgl > SELECT * FROM pet WHERE name REGEXP Bl NARY ' ~b';

To find names ending with “f y”, use “$” to match the end of the name:

nrysql > SELECT * FROM pet VWERE name REGEXP Ty

------------------------------- fooccmoccoossdmesooe =
| name | owner | speci es | sex | birth | death |
Fooccoooo Fooccoooo ooccoocoo Focomco ooccoocooooo Foco=oes +
| Fluffy | Harold | cat | f | 1993-02-04 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
B B Fommm e m o Hommm - - B Fommm e o +
To find names containing a“w’, use this query:
rrysql > SELECT * FRO\/I pet WHERE name REGEXP 'Ww ;

-------------------------- o om ey
| name | owner | species | sex | birth | death |
Pfocczcocosco PFocozoeoo Pfooccooc=o PFocomco PFooccooccoaoo PFooccooccooos +
| O aws | Gren | cat | m | 1994-03-17 | NULL |
| Bowser | Diane | dog | m | 1989-08-31 | 1995-07-29 |
| Whistler | Gven | bird | NULL | 1997-12-09 | NULL |
£ e £ B B B +

Because aregular expression pattern matches if it occurs anywhere in the value, it is not necessary in the previous query to put awild-
card on either side of the pattern to get it to match the entire value like it would be if you used an SQL pattern.

To find names containing exactly five characters, use “*” and “$” to match the beginning and end of the name, and five instances of

“. " in between:

rrysql > SELECT * FRO\/I pet WHERE name REGEXP '~..... $';
------------------------ fmmcccodimocoocosco—cdioooocodt
| name | owner | species | sex | birth | death |
foooo=o decocooe- fmeccooo== fmoo=== fmcccoocoso== feoooo=o +
| Caws | Gaen | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
e emoooo oo ooe- oo ooe== fmmmm=o deeccoooooo== deeoeo=o +

Y ou could also write the previous query using the{ n} (“repeat-n-times’) operator:

rrysql > SELECT & FRCJ\/I pet V\HERE nanme REGEXP '~.{5}$%";

______________________________ +.....-...... .
| name | owner | speci es | sex | birth | death |
fecoco=o fecocooes fmcocooc== fmoc=== dmcccoscsooo== T +
| Caws | Gaen | cat | m | 1994-03-17 | NULL |
| Buffy | Harold | dog | f | 1989-05-13 | NULL |
fmeooooo oo ooe- fmcocooo== fmooo=o fmeccoooo=o== oo o=o +

Section 11.4.2, “Regular Expressions’, provides more information about the syntax for regular expressions.

3.3.4.8. Counting Rows

Databases are often used to answer the question, “How often does a certain type of data occur in atable?’ For example, you might want
to know how many pets you have, or how many pets each owner has, or you might want to perform various kinds of census operations
on your animals.

Counting the total number of animals you have is the same question as“How many rows arein the pet table?’ because thereis one re-
cord per pet. COUNT( *) counts the number of rows, so the query to count your animals looks like this:

nysq|> SELECT COUNT(*) FROM pet;

| GOUNT(*) |
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Earlier, you retrieved the names of the people who owned pets. Y ou can use COUNT( ) if you want to find out how many pets each
owner has:

nmysqgl > SELECT owner, COUNT(*) FROM pet GROUP BY owner;

focczoaoo foccmccozco +
| owner | COUNT(*) |
fooccoaos foccccocosco +
| Benny | 2 |
| Diane | 2 |
| Gnen | 3 |
| Harold | 2 |
Pfooccoaoo focczcocozco +

Note the use of GROUP BY to group all records for each owner . Without it, al you get is an error message:

nysql > SELECT owner, COUNT(*) FROM pet;
ERROR 1140 (42000): M xing of GROUP col umms (M N(), MAX(), COUNT(),...)
with no GROUP colums is illegal if there is no GROUP BY cl ause

COUNT() and GROUP BY are useful for characterizing your datain various ways. The following examples show different ways to per-
form animal census operations.

Number of animals per species:

nysql > SELECT speci es

, COUNT(*) FROM pet GROUP BY speci es;
fmcocooc== fmcocooco=o +

| species | COUNT(*) |
fooccoocoo foccscocosco +
| bird | 2 |
| cat | 2 |
| dog | 3|
| hanster | 1|
| snake | 1]
feoccooooo fecmmccoooo +

Number of animals per sex:

nmysqgl > SELECT sex, COUNT(*) FROM pet GROUP BY sex;

PFoco=co foccccco=co +
| sex | COUNT(*) |
PFocozco PJoccccocosco +
| NULL | 1|

f | 4 |
[ m | 4 |
S oooscnosoos +

(Inthis output, NULL indicates that the sex is unknown.)

Number of animals per combination of species and sex:

nysql > SELECT speci es, sex, COUNT(*) FROM pet GROUP BY species, sex;
E O S E E +

| species sex COUNT(*) |
+

Y ou need not retrieve an entire table when you use COUNT( ) . For example, the previous query, when performed just on dogs and cats,
looks like this:

nysql > SELECT speci es, sex, COUNT(*) FROM pet
-> WHERE species = 'dog' OR species = 'cat'
-> GROUP BY species, sex;

| species | sex | COUNT(*) |
Fomm - R L +
| cat | f | 1|
| cat | m | 1|
| dog | f | 1]
| dog | m | 2 |

176



Tutorial

Or, if you wanted the number of animals per sex only for animals whose sex is known:

nysql > SELECT speci es,

fmccooooss oo

sex, COUNT(*) FROM pet

-> WHERE sex |'S NOT NULL

-> GROUP BY species, sex;
+

------ +

| species | sex | COUNT(*) |
+ +

Smccococss Sccooodmooo

3.3.4.9. Using More Than one Table

The pet table keepstrack of which pets you have. If you want to record other information about them, such as eventsin their liveslike

visits to the vet or when litters are born, you need another table. What should this table look like? It needs:

¢ To contain the pet name so that you know which animal each event pertainsto.

e A date so that you know when the event occurred.

¢ A field to describe the event.

* Aneventtypefield, if you want to be able to categorize events.

Given these considerations, the CREATE TABLE statement for the event table might look like this:

nmysql > CREATE TABLE event (nanme VARCHAR(20), date DATE,

-> type VARCHAR(15),

remar k VARCHAR( 255) ) ;

Aswith the pet table, it's easiest to load the initial records by creating a tab-delimited text file containing the information:

name date type remark

Fluffy 1995-05-15 litter 4 kittens, 3 femae, 1 mae
Buffy 1993-06-23 litter 5 puppies, 2 female, 3 male
Buffy 1994-06-19 litter 3 puppies, 3 female
Chirpy 1999-03-21 vet needed beak straightened
Slim 1997-08-03 vet broken rib

Bowser 1991-10-12 kennel

Fang 1991-10-12 kennel

Fang 1998-08-28 birthday Gave him anew chew toy
Claws 1998-03-17 birthday Gave him anew flea collar
Whistler 1998-12-09 birthday First birthday

Load the records like this:

nysql > LOAD DATA LOCAL | NFILE 'event.txt' |NTO TABLE event;

Based on what you have learned from the queries that you have run on the pet table, you should be able to perform retrievals on the re-
cordsintheevent table; the principles are the same. But when isthe event table by itself insufficient to answer questions you might
ask?

Suppose that you want to find out the ages at which each pet had its litters. We saw earlier how to calculate ages from two dates. The
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litter date of the mother isintheevent table, but to calculate her age on that date you need her birth date, which is stored in the pet
table. This means the query requires both tables:

nysql > SELECT pet. nane,
-> (YEAR(date)- YEAR(birth)) - (RIGHT(date, 5) <RI GHT(birth,5)) AS age,
-> remark
-> FROM pet | NNER JO N event
-> ON pet.name = event.nane

-> WHERE event.type = 'litter';
fooccmaoo Foco=co feoccooccooccooccooccooccoosoo +
| name | age | remark |
Pfooccoaoo Poco=co Jooccooccooccooccooccooccoosoo +
| Fluffy | 2| 4 kittens, 3 female, 1 nale |
| Buffy | 4 | 5 puppies, 2 female, 3 nale |
| Buffy | 5| 3 puppies, 3 female |
Foocooooo Foocoooo oocooocooocooocooocoooSoooooo +

There are several things to note about this query:

* The FROMclause joins two tables because the query needs to pull information from both of them.

¢ When combining (joining) information from multiple tables, you need to specify how records in one table can be matched to records
in the other. Thisis easy because they both have anane column. The query uses ON clause to match up records in the two tables
based on the nane values.

The query usesan | NNER JO Nto combinethetables. An 1 NNER JO Nallows for rows from either table to appear in the result
if and only if both tables meet the conditions specified in the ON clause. In this example, the ON clause specifies that the name
columninthe pet table must match the nane columnintheevent table. If aname appearsin one table but not the other, the row
will not appear in the result because the condition in the ON clause fails.

e Becausethe nane column occursin both tables, you must be specific about which table you mean when referring to the column.
Thisis done by prepending the table name to the column name.

Y ou need not have two different tablesto perform ajoin. Sometimesit is useful to join atable to itself, if you want to compare records
in atable to other records in that same table. For example, to find breeding pairs among your pets, you can join the pet table with itself
to produce candidate pairs of males and females of like species:

nysql > SELECT pl.nane, pl.sex, p2.name, p2.sex, pl.species
-> FROM pet AS pl INNER JO N pet AS p2
-> ON pl.species = p2.species AND pl.sex = 'f' AND p2.sex = 'nmi;
+ + +

e B e +
| nane | sex | nane | sex | species |
e mmom o e oo e mmom o e oo e mmmmoo

| Fluffy | f | daws | m | cat |
| Buffy | f | Fang | m | dog |
| Buffy | f | Bowser | m | dog |
PFooccooo= Foco=co PFooccoooo Foco=co Pfooccooc=o +

In this query, we specify aliases for the table name to refer to the columns and keep straight which instance of the table each column ref-
erence is associated with.

3.4. Getting Information About Databases and Tables

What if you forget the name of a database or table, or what the structure of agiven tableis (for example, what its columns are called)?
MySQL addresses this problem through several statements that provide information about the databases and tables it supports.

Y ou have previously seen SHOW DATABASES, which lists the databases managed by the server. To find out which database is cur-
rently selected, use the DATABASE( ) function:

nysql > SELECT DATABASE();
+

| DATABASE() |
+ +

If you have not yet selected any database, the result is NULL.

To find out what tables the default database contains (for example, when you are not sure about the name of atable), use this command:
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nysql > SHOW TABLES;

foocccoccooccooccoosoo +
| Tabl es_i n_nenagerie |
ooccooccooccooccoosoo +
| event |
| pet |
fooccooccooccooccoo-oo +

The name of the column in the output produced by this statement isalways Tabl es_i n_db_nane, where db_nan® isthe name of
the database. See Section 12.5.5.30, “SHOW TABLES Syntax”, for more information.

If you want to find out about the structure of atable, the DESCRI BE command is useful; it displays information about each of atable's

columns:

nysql > DESCRI BE pet;

ol ol St TS ol ol +
| Field | Type | Null | Key | Default | Extra |
e mmmmmmoo e mmmmmoo- o memm e e e e mmmmmmoo e mmme s +
| nane | 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 | |
e ommmmmoo e ommmmmmoo—eo e oo e e e ommmmmoo e mmme s +

Fi el d indicates the column name, Ty pe isthe data type for the column, NULL indicates whether the column can contain NULL val-
ues, Key indicates whether the column isindexed, and Def aul t specifies the column's default value. Ext r a displays special informa-
tion about columns; for example, if a column was created with the AUTO | NCREMENT option, thisis shown here.

DESCisashort form of DESCRI BE. See Section 12.3.1, “DESCRI BE Syntax”, for more information.

Y ou can obtain the CREATE TABLE statement necessary to create an existing table using the SHOW CREATE TABLE statement. See
Section 12.5.5.8, “SHOW CREATE TABLE Syntax”.

If you have indexes on atable, SHOW | NDEX FROM t bl _nane produces information about them. See Section 12.5.5.15, “ SHOW
| NDEX Syntax”, for more about this statement.

3.5. Using nysql in Batch Mode

In the previous sections, you used nmysql interactively to enter queries and view the results. You can also run nysql inbatch mode.
To do this, put the commands you want to run in afile, thentell nysql to read itsinput from thefile:

shel | > nmysql < batch-file

If you are running mysql under Windows and have some special charactersin the file that cause problems, you can do this:

C\> nysgl -e "source batch-file"

If you need to specify connection parameters on the command line, the command might look like this:

shel I > nysql -h host -u user -p < batch-file
Ent er passv\ord: *hkkkkkokk

When you use mysql thisway, you are creating a script file, then executing the script.

If you want the script to continue even if some of the statementsin it produce errors, you should usethe - - f or ce command-line op-
tion.

Why use a script? Here are a few reasons:

< If you run aquery repeatedly (say, every day or every week), making it a script allows you to avoid retyping it each time you ex-
ecuteit.

e You can generate new queries from existing ones that are similar by copying and editing script files.

« Batch mode can also be useful while you're developing a query, particularly for multiple-line commands or multiple-statement se-
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guences of commands. If you make a mistake, you don't have to retype everything. Just edit your script to correct the error, then tell
nysql toexecuteit again.

« If you have a query that produces alot of output, you can run the output through a pager rather than watching it scroll off the top of
your screen:

shell > nmysql < batch-file | nore

¢ You can catch the output in afile for further processing:

shell > nysql < batch-file > nmysql. out

« You can distribute your script to other people so that they can also run the commands.

« Some situations do not alow for interactive use, for example, when you run aquery fromacr on job. In this case, you must use
batch mode.

The default output format is different (more concise) when you run nysql in batch mode than when you useit interactively. For ex-
ample, the output of SELECT DI STI NCT speci es FROM pet lookslikethiswhen mysql isruninteractively:

In batch mode, the output looks like this instead:

speci es
bird
cat

dog
hanst er
snake

If you want to get the interactive output format in batch mode, usenysql - t . To echo to the output the commands that are executed,
usenysql -vvv.

Y ou can also use scripts from the mysql prompt by using the sour ce command or\ . command:

nysql > source filenane;
nysql > \. filenanme

See Section 4.5.1.4, “Executing SQL Statements from a Text File”, for more information.

3.6. Examples of Common Queries

Here are examples of how to solve some common problems with MySQL.

Some of the examples use the table shop to hold the price of each article (item number) for certain traders (dealers). Supposing that
each trader has asingle fixed price per article, then (art i cl e, deal er) isaprimary key for the records.

Start the command-line tool nysql and select a database:

shel | > mysqgl your-dat abase- nanme

(In most MySQL installations, you can use the database named t est ).

Y ou can create and popul ate the exampl e table with these statements:

CREATE TABLE shop (
article |NT(4) UNSIGNED ZEROFI LL DEFAULT ' 0000' NOT NULL,
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deal er CHAR(20) DEFAULT "' NOT NULL,
price DOUBLE( 16, 2) DEFAULT ' 0.00" NOT NULL,
PRI MARY KEY(article, dealer));

I NSERT | NTO shop VALUES
(1,"A,3.45),(1,'B ,3.99),(2,'A,10.99),(3,' B, 1.45),
(3,'C,1.69),(3,'D,1.25),(4,'D,19.95);

After issuing the statements, the table should have the following contents:

SELECT * FROM shop;

fmoccooc=o fmoccoaos fmcozooo +
| article | dealer | price |
Foocoooooo Fooccoooo Focooooo +
| 0001 | A | 3.45 |
| 0001 | B | 3.99 |
| 0002 | A | 10.99 |
| 0003 | B | 1.45 |
| 0003 | C | 1.69 |
| 0003 | D | 1.25 |
| 0004 | D | 19.95 |
Fooccooc=o Fooccoooo Foco=oeos +

3.6.1. The Maximum Value for a Column

“What's the highest item number?’

SELECT MAX(article) AS article FROM shop;

fmcccooo== +
| article |
foocooo== +
| 4 |
dmcocooo== +

3.6.2. The Row Holding the Maximum of a Certain Column

Task: Find the number, dealer, and price of the most expensive article.
Thisis easily done with a subquery:

SELECT article, dealer, price
FROM  shop
VWHERE price=(SELECT MAX(price) FROM shop);

Another solution isto sort all rows descending by price and get only the first row using the MySQL-specificLI M T clause:

SELECT article, dealer, price
FROM shop

ORDER BY price DESC

LIMT 1;

Note

If there were several most expensive articles, each with a price of 19.95, the LI M T solution would show only one of
them.

3.6.3. Maximum of Column per Group

Task: Find the highest price per article.

SELECT article, MAX(price) AS price
FROM  shop
GROUP BY article;

b mmeomo== e mmeo=o +
| article | price |
fmeccooo== femooo=o +
| 0001 3.99 |
| 0002 | 10.99 |
| 0003 1.69 |
| |

|
|

0004 | 19.95
+
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3.6.4. The Rows Holding the Group-wise Maximum of a Certain Field

Task: For each article, find the dealer or dealers with the most expensive price.

This problem can be solved with a subquery like this one:

SELECT article, dealer, price
FROM  shop sl
WHERE price=(SELECT MAX(s2.price)
FROM shop s2
WHERE sl.article = s2.article);

fmcccooo== Yoo ooo- fmomoo=o +
| article | dealer | price |
fmcocooo== fecocooo- fsoco=o +
| 0001 | B | 3.99 |
| 0002 | A | 10.99 |
| 0003 | C | 1.69 |
| 0004 | D | 19.95 |
fcocooo== feeocooo- foooo=o +

The preceding example uses a correlated subquery, which can be inefficient (see Section 12.2.9.7, “ Correlated Subqueries’). Other pos-
sibilities for solving the problem are to use a uncorrelated subquery in the FROMiclauseor aLEFT JO N:

SELECT sl.article, dealer, sl.price

FROM shop s1

JON (

SELECT article, MAX(price) AS price

FROM shop

GROUP BY article) AS s2

ON sl.article = s2.article AND sl.price = s2.price;

SELECT sl.article, sl.dealer, sl.price
FROM shop sl

LEFT JO N shop s2 ON sl.article = s2.article AND sl.price < s2.price
WHERE s2.article I'S NULL;

The LEFT JO Nworksonthebasisthat whens1. pri ce isat its maximum value, thereisnos2. pri ce with agreater value and
the s2 rows valueswill be NULL. See Section 12.2.8.1, “JO N Syntax”.

3.6.5. Using User-Defined Variables

Y ou can employ MySQL user variables to remember results without having to store them in temporary variables in the client. (See Sec-
tion 8.4, “User-Defined Variables’.)

For example, to find the articles with the highest and lowest price you can do this:

nmysql > SELECT @i n_price: =M N(price), @uax_price: =MAX(pri ce) FROM shop;
nmysqgl > SELECT * FROM shop WHERE price=@ri n_price OR price=@max_price;
+

foocccoc=o fooccoaos focozoeoo

| article | dealer | price |

fooccoocoo Fooccoaos Focozooo +

| 0003 | D | 1.25 |

| 0004 | D | 19.95 |

Pfooccooc=o PFooccoooo PFoco=oeos +
Note

It is also possible to store the name of a database object such as atable or acolumn in auser variable and then to use this
variablein an SQL statement; however, this requires the use of a prepared statement. See Section 12.7, “SQL Syntax for
Prepared Statements’, for more information.

3.6.6. Using Foreign Keys

In MySQL, | nnoDB tables support checking of foreign key constraints. See Section 13.2, “The | nnoDB Storage Engine”, and Sec-
tion 1.8.5.4, “Foreign Keys”.

A foreign key constraint is not required merely to join two tables. For storage engines other than | nnoDB, it is possible when defining a
column to use a REFERENCES t bl _name( col _nane) clause, which has no actua effect, and serves only as a memo or comment
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to you that the column which you are currently defining is intended to refer to a column in another table. It is extremely important to
realize when using this syntax that:

e MySQL does not perform any sort of CHECK to make surethat col _nane actually existsint bl _nane (or eventhatt bl _nane
itself exists).

e MySQL does not perform any sort of actionont bl _namne such as deleting rows in response to actions taken on rows in the table
which you are defining; in other words, this syntax induces no ON DELETE or ON UPDATE behavior whatsoever. (Although you
canwritean ON DELETE or ON UPDATE clause as part of the REFERENCES clause, it is aso ignored.)

« Thissyntax creates a column; it does not create any sort of index or key.

e Thissyntax will cause an error if used in trying to definean | nnoDB table.

Y ou can use a column so created as ajoin column, as shown here:

CREATE TABLE person (
id SMALLI NT UNSI GNED NOT NULL AUTO_| NCREMENT,
name CHAR(60) NOT NULL,
PRI MARY KEY (i d)

)

CREATE TABLE shirt (
id SMALLI NT UNSI GNED NOT NULL AUTO | NCRENVENT,
style ENUM't-shirt', '"polo', 'dress') NOT NULL,
color ENUM'red', 'blue', 'orange', 'white', 'black') NOTI NULL,
owner SMALLI NT UNSI GNED NOT NULL REFERENCES person(id),
PRI MARY KEY (i d)

)

I NSERT | NTO person VALUES (NULL, 'Antonio Paz');

SELECT @ast := LAST_INSERT_ID();

I NSERT | NTO shirt VALUES

(NULL, 'polo', 'blue', @ast),

(NULL, 'dress', '"white', @ast),

(NULL, "t-shirt', "blue', @ast);

I NSERT | NTO person VALUES (NULL, 'Lilliana Angel ovska');

SELECT @ast := LAST_INSERT_IIX);

I NSERT | NTO shirt VALUES

(NULL, 'dress', 'orange', @ast),

(NULL, 'polo', 'red', @ast),

(NULL, 'dress', 'blue', @ast),

(NULL, "t-shirt', "white', @ast);

SELECT * FROM person;

e eeeeaeeaaas +
| id | name |
S +
| 1| Antonio Paz |
| 2] Lilliana Angel ovska |
e e eeeaaaan +

SELECT * FROM shirt;

Fommm o Fommmmm - Fommm o +
| id | style | color | owner |
focoodmoscoooco oo mmooo Foco=oes +
| 1] polo | blue | 1]
| 2] dress | white | 1|
| 3] t-shirt | blue | 1
| 4] dress | orange | 2 |
| 5] polo | red | 2 |
| 6] dress | blue | 2 |
| 7] t-shirt | white | 2 |
B S 2 e +

SELECT s.* FROM person p INNER JO N shirt s
ON s.owner = p.id

VWHERE p. nane LIKE 'Lilliana%
AND s.color <> '"white';

Pooccdmocoans Pooccooo= focc=oeos +
| id| style | color | owner |
PJooccdmozoaos Pfooccooos Pfocozoeoo +
| 4| dress | orange | 2 |
| 5] polo | red | 2 |
| 6] dress | blue | 2 |
doocodooconooo dmocccooo doooccoo +
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When used in this fashion, the REFERENCES clause is not displayed in the output of SHOW CREATE TABLE or DESCRI BE:

SHOW CREATE TABLE shirt\G

R R R RS SRS SRR EREEEEEEEEEESEESE] 1. rOW R R RS SRR SRR EREEEEEEEEEESEES]
Tabl e: shirt

Create Tabl e: CREATE TABLE “shirt™ (

“id smallint(5) unsigned NOT NULL auto_increnent,

“style’ enun('t-shirt','polo','dress') NOT NULL,

“color” enun('red','blue','orange','white','black') NOT NULL,
“owner” smallint(5) unsigned NOT NULL,

PRI MARY KEY ("id")

) ENG NE=My| SAM DEFAULT CHARSET=Il ati nl

The use of REFERENCES in this way as acomment or “reminder” in a column definition works with both Myl SAMand Ber kel ey DB
tables.

3.6.7. Searching on Two Keys

An ORusing asingle key iswell optimized, asis the handling of AND.

The one tricky caseisthat of searching on two different keys combined with OR:

SELECT fieldl_index, field2_index FROMtest_table
WHERE fieldl_index = "'1" OR field2_index = "1

This case is optimized from MySQL 5.0.0. See Section 7.2.6, “Index Merge Optimization”.

Y ou can also solve the problem efficiently by using a UNI ON that combines the output of two separate SELECT statements. See Sec-
tion 12.2.8.3, “UNI ON Syntax”.

Each SELECT searches only one key and can be optimized:

SELECT fieldl_index, field2_index

FROM test _tabl e WHERE fieldl_index = "1
UNI ON
SELECT fieldl_index, field2_index

FROM test _table WHERE field2_index = "'1";

3.6.8. Calculating Visits Per Day

The following example shows how you can use the bit group functions to calculate the number of days per month a user has visited a
Web page.

CREATE TABLE t1 (year YEAR(4), month |NT(2) UNSI GNED ZEROFILL,
day 1NT(2) UNSI GNED ZEROFILL);

I NSERT | NTO t1 VALUES(2000, 1, 1), (2000, 1, 20), (2000, 1, 30), (2000, 2, 2)
(2000, 2, 23), (2000, 2, 23) ;

The exampl e table contains year-month-day values representing visits by users to the page. To determine how many different daysin
each month these visits occur, use this query:

SELECT year, nont h, Bl T_COUNT(BI T_OR(1<<day)) AS days FROM t1
GROUP BY year, nont h;

Which returns:

£ R O S £ R +
| year | nonth | days |
------ R T
| 2000 | 01 | 3|
| 2000 | 02 | 2 |
+--m - - - P +--m - - - +

The query calculates how many different days appear in the table for each year/month combination, with automatic removal of duplicate
entries.
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3.6.9. Using AUTO_| NCREMENT

The AUTO _| NCREMENT attribute can be used to generate a unique identity for new rows:

CREATE TABLE ani mal s (
id MEDI UM NT NOT NULL AUTO | NCREMENT,
name CHAR(30) NOT NULL,
PRI MARY KEY (i d)

B

I NSERT | NTO ani nal s (name) VALUES
(dog)(cat)( penguin'),
("lax"), (' whal )(ostrlch)

SELECT * FROM ani mal s;

Which returns:

You can retrieve the most recent AUTO | NCREMENT value with the LAST | NSERT _| D() SQL function or the
nysql _insert _id() CAPI function. These functions are connection-specific, so their return values are not affected by another
connection which is aso performing inserts.

Note

For amultiple-row insert, LAST_| NSERT_I D() andmysql _i nsert _i d() actualy return the AUTO_| NCREMVENT
key from the first of the inserted rows. This allows multiple-row inserts to be reproduced correctly on other serversin a
replication setup.

For Myl SAMand BDB tables you can specify AUTO | NCREMENT on a secondary column in a multiple-column index. In this case, the
generated value for the AUTO_| NCREMENT column is calculated as MAX( aut o_i ncrenment _col umm) + 1 VWHERE
prefix=gi ven- prefi x. Thisisuseful when you want to put datainto ordered groups.

CREATE TABLE ani mal s, (
grp ENUM ' fish', "' mammal ' d) NOT NULL,
i'd MEDI UM NT NOT NULL AUTO NCRE
name CHAR(30) NOT NULL,

) PRI MARY KEY (grp,id)

I NSERT | NTO anl mal s (grp nane) VALUES
(" manmmal ', " dog' ), (' manmal ', "'cat'),
("bird", pengwn)(flsh Iax)(nam”ral‘,‘\l\hale‘),
(‘bird‘,‘ostrlch);

SELECT * FROM ani mal s ORDER BY grp,id;

Which returns:

Pooccoooo focozdmozcoozco +
| grp | id | name |
fooccooos focccdmoscoosco +
| fish | 1] lax |
| manmal | 1 | dog |
| manmal | 2 | cat |
| manmal | 3 | whale |
| bird | 1] penguin |
| bird | 2| ostrich |
fooccoaos foccsdmoscoosco +

Note that in this case (when the AUTO_| NCREMENT column is part of a multiple-column index), AUTO | NCREMENT values are re-
used if you delete the row with the biggest AUTO_| NCREMENT value in any group. This happens even for My SAMtables, for which
AUTO_| NCREMENT values normally are not reused.

If the AUTO_| NCREMENT column is part of multiple indexes, MySQL will generate sequence values using the index that begins with
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the AUTO_| NCREMENT column, if thereis one. For example, if theani mal s table contained indexes PRI MARY KEY (grp, id)
and | NDEX (i d), MySQL would ignore the PRI MARY KEY for generating sequence values. As aresult, the table would contain a
single sequence, not a sequence per gr p value.

To start with an AUTO | NCREVENT value other than 1, you can set that value with CREATE TABLE or ALTER TABLE, likethis:

nysql > ALTER TABLE tbl AUTO_| NCREMENT = 100;

Moreinformation about AUTO | NCREVENT is available here:

¢ How to assign the AUTO | NCREMENT attribute to a column: Section 12.1.9, “CREATE TABLE Syntax”, and Section 12.1.3, “AL-
TER TABLE Syntax”.

¢ How AUTO | NCREMENT behaves depending on the SQL mode: Section 5.1.7, “SQL Modes’.

¢ Find the row that contains the most recent AUTO_INCREMENT value: Section 11.2.3, “Comparison Functions and Operators’.

e Setthe AUTO_| NCREMENT value to be used: Section 5.1.4, “ Session System Variables’.

e AUTO | NCREMENT and replication: Section 18.3.1, “Replication Features and |ssues’.

e Server-system variablesrelated to AUTO | NCREMENT (aut o_i ncrenent _i ncrenment andaut o_i ncrenent _of f set)
that can be used for replication: Section 5.1.3, “ System Variables’.

3.7. Queries from the Twin Project

At the places the early MySQL was devel oped (Analytikernaand Lentus), the founders did systems and field work for abig research
project. This project was a collaboration between the Institute of Environmental Medicine at Karolinska I nstitutet Stockholm and the
Section on Clinical Research in Aging and Psychology at the University of Southern California

The project involved lots of data collection from all twinsin Sweden older than 65 Y ears (see ht-
tp://ki.selki/jsp/polopoly.jsp?d=9610& |=en).

Large parts of the project were administered with a Web interface written using Perl and MySQL.

3.7.1. Find All Non-distributed Twins

The following query was used to determine what twins should be studied further after ainitial screening. The time for this was around
MySQL 3.19in 1997.

SELECT
CONCAT(pl.id, pl.tvab) + O AS tvid,
CONCAT( pl. christian_name, ' ', pl.surnanme) AS Nanre,

pl. postal _code AS Code,
pl.city AS City,
pg. abrev AS Area,
IF(td.participation = 'Aborted', 'A, ' ') AS A
pl. dead AS deadl,
| . event AS eventl,
d. suspect AS tsuspectl,
id.suspect AS isuspectl,
d. severe AS tseverel,
id.severe AS iseverel,
2. dead AS dead2,
2.event AS event?2,
2.nurse AS nurse2,
h2. doct or AS doctor 2,
td2. suspect AS tsuspect 2,
i d2. suspect AS isuspect 2,
td2. severe AS tseverez,
i d2. severe AS isevere2,
|.finish_date
FROM
twin_project AS tp
/* For Twin 1 */
LEFT JON twin_data AStd ONtp.id = td.id
AND tp.tvab = td.tvab
LEFT JON informant _data ASid ONtp.id =id.id
AND tp.tvab = id.tvab
LEFT JO N harnmony AS h ONtp.id = h.id
AND tp.tvab = h.tvab
LEFT JON lentus AS| ONtp.id =1.id

==
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AND tp.tvab = I .tvab
/* For Twin 2 */
LEFT JON twin_data AS td2 ON p2.id = td2.id
AND p2.tvab = td2.tvab
LEFT JO N informant_data AS id2 ON p2.id = id2.id
AND p2.tvab = id2.tvab
LEFT JO N harnony AS h2 ON p2.id = h2.id
AND p2.tvab = h2.tvab
LEFT JON |lentus AS 12 ONp2.id =12.id
AND p2.tvab = |2.tvab,
person_data AS pl,
person_data AS p2,
post al _groups AS pg
VWHERE
/* pl gets main twin and p2 gets his/her twin. */
/* ptvab is a field inverted fromtvab */
pl.id = tp.id AND pl.tvab = tp.tvab AND
.id = pl.id AND p2.ptvab = pl.tvab AND
Just the screening survey */
.survey_no = 5 AND
Skip 1 f partner died before 65 but allow enigration (dead=9) */
p2.dead = 0 OR p2.dead = 9 OR
(p2.dead = 1 AND
(p2.death_date = 0 OR
(((TO_DAYS(p2. deat h_date) - TO DAYS(p2.birthday)) / 365)
>= 65))))
AND

*T AN

p
!
t
!
(

* TwWin is suspect */
td.future_contact = 'Yes' AND td.suspect = 2) OR
* TwWin is suspect - Informant is Bl essed */
td.future_contact = 'Yes' AND td.suspect
AND i d. suspect
* No twin - Informant is Blessed */
I SNULL(td. suspect) AND id.suspect =1
AND id.future_contact = 'Yes') OR
* Twin broken off - Informant is Blessed */
td.participation = 'Aborted'
AND id.suspect = 1 AND id.future_contact = 'Yes') OR
* Twin broken off - No inform- Have partner */
td.participation = 'Aborted" AND I SNULL(i d. suspect)
AND p2.dead = 0))

1
1) R

(
/
(
/
(
/
(
!
(
!
(

AND
| .event = "Finished
/* Get at area code */
AND SUBSTRI NG pl. postal _code, 1, 2) = pg.code
/* Not already distributed */
AND (h.nurse I'S NULL OR h. nurse=00 OR h. doct or =00)
/* Has not refused or been aborted */
AND NOT (h.status = 'Refused' OR h.status = 'Aborted'
OR h.status = 'Died” OR h.status = 'Qher")
ORDER BY
tvid;

Some explanations:

e CONCAT(pl.id, pl.tvab) + O AS tvid

We want to sort on the concatenated i d and t vab in numerical order. Adding O to the result causes MySQL to treat theresult asa
number.

e columnid
Thisidentifiesapair of twins. Itisanindex in al tables.
e columntvab
Thisidentifiesatwinin apair. It hasavalue of 1 or 2.
e columnpt vab
Thisisaninverseof t vab. Whent vab is 1 thisis 2, and vice versa. It exists to save typing and to make it easier for MySQL to

optimize the query.

This query demonstrates, among other things, how to do lookups on atable from the same table with ajoin (p1 and p2). In the ex-
ample, thisis used to check whether atwin's partner died before the age of 65. If so, the row is not returned.
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All of the above exist in all tables with twin-related information. We have anindex on bothi d, tvab (al tables),andi d, ptvab
(per son_dat a) to make queries faster.

When we did this work, our production machine was a 200MHz UltraSPARC, and on that old hardware this query returned about
150-200 rows in less than one second. The main table had 70k Rows.

3.7.2. Show a Table of Twin Pair Status

Each twin has a status code called event . The query shown hereis used to select all twin pairs combined by event. Thisindicatesin
how many pairs both twins are finished, in how many pairs one twin is finished and the other refused, and so on.

SELECT
tl. event,
t2. event,
COUNT( *)
FROM
lentus AS t1,
lentus AS t 2,
twi n_project AS tp
VWHERE

/* W are looking at one pair at a tine */
tl.id = tp.id
AND t 1.tvab=tp.tvab
AND t1.id =t2.id
/* Just the screening survey */
AND tp.survey_no = 5
/* This nakes each pair only appear once */
AND t1.tvab="1" AND t2.tvab="2'
GROUP BY
tl.event, t2.event;

3.8. Using MySQL with Apache

There are programs that let you authenticate your users from aMySQL database and also let you write your log filesinto aMySQL ta-
ble.

Y ou can change the Apache logging format to be easily readable by MySQL by putting the following into the Apache configuration
file:

LogFor mat \
"\ "o\ ", o %r% e % ARGt , s, \ " 9%\ ", \ "% Cont ent - Type}o\", \
V"N \"9% Referer}i\",\"% User-Agent}i\""
Toload alog filein that format into MySQL, you can use a statement something like this:
LOAD DATA I NFI LE '/l ocal /access_| 0og" | NTO TABLE t bl _nane
FI ELDS TERM NATED BY ',' OPTI ONALLY ENCLOSED BY '"' ESCAPED BY '\\'

The named table should be created to have columns that correspond to those that the LogFor mat line writes to the log file.
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Chapter 4. MySQL Programs

This chapter provides a brief overview of the command-line programs provided by MySQL AB. It also discusses the general syntax for
specifying options when you run these programs. Most programs have options that are specific to their own operation, but the option
syntax issimilar for al of them. Finally, the chapter provides more detailed descriptions of individual programs, including which op-
tions they recognize.

4.1. Overview of MySQL Programs

There are many different programsin aMySQL installation. This section provides a brief overview of them. Later sections provide a
more detailed description of each one, with the exception of MySQL Cluster programs. Each program'’s description indicates its invoca-
tion syntax and the options that it understands. Chapter 19, MySQL Cluster, describes programs specific to MySQL Cluster.

Most MySQL distributions include all of these programs, except for those programs that are platform-specific. (For example, the server
startup scripts are not used on Windows.) The exception is that RPM distributions are more speciaized. Thereis one RPM for the serv-
er, another for client programs, and so forth. If you appear to be missing one or more programs, see Chapter 2, Installing and Upgrading
MySQL, for information on types of distributions and what they contain. It may be that you have a distribution that does not include all
programs and you need to install an additional package.

Each MySQL program takes many different options. Most programs provide a- - hel p option that you can use to get a description of
the program'’s different options. For example, try mysql - - hel p.

Y ou can override default option values for MySQL programs by specifying options on the command line or in an option file. See Sec-
tion 4.2, “Using MySQL Programs’, for general information on invoking programs and specifying program options.

The MySQL server, mysql d, isthe main program that does most of the work in aMySQL installation. The server is accompanied by
several related scripts that assist you in starting and stopping the server:

e nysqld

The SQL daemon (that is, the MySQL server). To use client programs, nysql d must be running, because clients gain accessto
databases by connecting to the server. See Section 5.1, “The MySQL Server”.

e nmysql d_safe

A server startup script. mysql d_saf e attemptsto start nysql d. See Section 4.3.2, “nysql d_saf e — MySQL Server Startup
Script”.

e nysql.server
A server startup script. This script is used on systems that use System V-style run directories containing scripts that start system ser-
vicesfor particular run levels. It invokesnysql d_saf e to start the MySQL server. See Section 4.3.3, “nysql . server —
MySQL Server Startup Script”.

e nysqgld nulti
A server startup script that can start or stop multiple serversinstalled on the system. See Section 4.3.4, “nysqgl d_nul ti — Man-

age Multiple MySQL Servers’. As of MySQL 5.0.3 (Unix-like systems) or 5.0.13 (Windows), an alternativeto mysql d_mnul ti is
nysql manager , the MySQL Instance Manager. See Section 4.6.9, “nnysql nanager — The MySQL Instance Manager”.

There are severa programs that perform setup operations during MySQL installation or upgrading:

e conp_err

This program is used during the MySQL build/installation process. It compiles error message files from the error sourcefiles. See
Section 4.4.1, “conp_err — Compile MySQL Error Message File”.

e make_binary_distribution

This program makes a binary release of acompiled MySQL. This could be sent by FTPto/ pub/ mysql / upl oad/ on
ftp. nysqgl . comfor the convenience of other MySQL users.
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make_wi n_bi n_di st

This program is used on Windows. It packages a MySQL distribution for installation after the source distribution has been built. See
Section 4.4.2, “make_wi n_bi n_di st — Package MySQL Distribution as ZIP Archive’.

nmysql _fix_privilege_tables

This program is used after aMySQL upgrade operation. It updates the grant tables with any changes that have been made in newer
versions of MySQL. See Section 4.4.5, “nysql _fi x_privil ege_t abl es — Upgrade MySQL System Tables".

Note: Asof MySQL 5.0.19, this program has been superseded by mysql _upgr ade.

nysql _install _db

This script creates the MySQL database and initializes the grant tables with default privileges. It is usually executed only once,
when first installing MySQL on a system. See Section 2.4.16.2, “Unix Post-Installation Procedures’, and Section 4.4.6,
“nysql _i nstal | _db — Initialize MySQL Data Directory”.

nysql _secure_installation

This program enables you to improve the security of your MySQL installation. SQL. See Section 4.4.7,
“nysql _secure_installation— Improve MySQL Installation Security”.

nysql _tzinfo_to_sql

This program loads the time zone tablesin the nysql database using the contents of the host system zoneinfo database (the set of
files describing time zones). SQL. See Section 4.4.8, “nysql _tzi nfo_t o_sql — Load the Time Zone Tables’.

nmysql _upgrade

This program is used after aMySQL upgrade operation. It checks tables for incompatibilities and repairs them if necessary, and up-
dates the grant tables with any changes that have been made in newer versions of MySQL. See Section 4.4.9, “nysql _upgr ade
— Check Tables for MySQL Upgrade’.

make_wi n_src_distribution
This program is used on Unix or Unix-like systems to create a MySQL source distribution that can be compiled on Windows. See

Section 2.4.15.6.5, “ Creating a Windows Source Package from the Bazaar Repository”, and Section 4.4.3,
“make_w n_src_di stributi on— Create Source Distribution for Windows’.

MySQL client programs:

nysql

The command-line tool for interactively entering SQL statements or executing them from afile in batch mode. See Section 4.5.1,
“nysql — The MySQL Command-Line Tool”.

nysql adnmi n

A client that performs administrative operations, such as creating or dropping databases, rel oading the grant tables, flushing tablesto
disk, and reopening log files. mysql admni n can also be used to retrieve version, process, and status information from the server.
See Section 4.5.2, “nysql adm n — Client for Administering aMySQL Server”.

nysql check

A table-maintenance client that checks, repairs, analyzes, and optimizes tables. See Section 4.5.3, “nysql check — A Table Main-
tenance and Repair Program”.

nysql dunp

A client that dumps a MySQL database into afile as SQL, text, or XML. See Section 4.5.4, “nysql dunp — A Database Backup
Program”.

nmysql i nport
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A client that imports text filesinto their respective tablesusing LOAD DATA | NFI LE. See Section 4.5.5, “nysql i nport —A
Data Import Program”.

nysql show

A client that displays information about databases, tables, columns, and indexes. See Section 4.5.6, “nmysql show— Display Data-
base, Table, and Column Information”.

MySQL administrative and utility programs:

i nnochecksum
An offline | nnoDB offline file checksum utility. See Section 4.6.1, “i nnochecksum— Offline InnoDB File Checksum Utility”.
nyi sam ftdunp

A utility that displays information about full-text indexesin Myl SAMtables. See Section 4.6.2, “nyi sam f t dunp — Display
Full-Text Index information”.

nyi sanchk

A utility to describe, check, optimize, and repair Myl SAMtables. See Section 4.6.3, “nryi santhk — MyISAM Table-Maintenance
Utility”.

nyi saml og, i sam og

A utility that processes the contents of a Myl SAMIog file. See Section 4.6.4, “nyi sam og — Display MylSAM Log File Con-
tents’.

nyi sanmpack

A utility that compresses Myl SAMtables to produce smaller read-only tables. See Section 4.6.5, “nyi sanpack — Generate Com-
pressed, Read-Only MyISAM Tables’.

nysql access

A script that checks the access privileges for a hostname, username, and database combination. See Section 4.6.6, “nysql access
— Client for Checking Access Privileges'.

nysql bi nl og

A utility for reading statements from a binary log. The log of executed statements contained in the binary log files can be used to
help recover from acrash. See Section 4.6.7, “nmysql bi nl og — Utility for Processing Binary Log Files’.

nysql hot copy

A utility that quickly makes backups of Myl SAMtables while the server isrunning. See Section 4.6.8, “nysql hot copy — A
Database Backup Program”.

nmysql manager

The MySQL Instance Manager, a program for monitoring and managing MySQL servers. See Section 4.6.9, “nmysql nanager —
The MySQL Instance Manager”.

nysql _convert _tabl e_format

A utility that converts tables in a database to use a given storage engine. See Section 4.6.10, “nysql _convert _t abl e_f or mat
— Convert Tablesto Use a Given Storage Engine’.

nysql _expl ai n_| og

A utility that analyzes queriesin the MySQL query log using EXPLAI N See Section 4.6.11, “nysql _expl ai n_| og — Use EX-
PLAIN on Statementsin Query Log”.
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nysql _find_rows

A utility that reads files containing SQL statements (such as update logs) and extracts statements that match a given regular expres-
sion. See Section 4.6.12, “nysql _fi nd_r ows — Extract SQL Statements from Files’.

nmysql _fi x_extensions

A utility that converts the extensions for My| SAMtable filesto lowercase. This can be useful after transferring the files from a sys-
tem with case-insensitive filenames to a system with case-sensitive filenames. See Section 4.6.13, “nysql _fi x_ext ensi ons —
Normalize Table Filename Extensions’.

nmysql _set perm ssi on

A utility for interactively setting permissionsin the MySQL grant tables. See Section 4.6.14, “nysql _set per mi ssi on — Inter-
actively Set Permissionsin Grant Tables’.

nysql _tabl ei nfo
A utility that generates database metadata. Section 4.6.15, “nysql _t abl ei nf o — Generate Database Metadata’.
nysql _wai t pi d

A utility that kills the process with a given process ID. See Section 4.6.16, “nmysql _wai t pi d — Kill Process and Wait for Its Ter-
mination”.

nysql _zap
A utility that kills processes that match a pattern. See Section 4.6.17, “nysql _zap — Kill Processes That Match a Pattern”.

MySQL program-devel opment utilities:

nsql 2nmysql

A shell script that converts nSQL programs to MySQL. It doesn't handle every case, but it gives a good start when converting.
nysqgl _config

A shell script that produces the option values needed when compiling MySQL programs.

ny_print_defaults

A utility that shows which options are present in option groups of option files. See Section 4.7.3, “ny_pri nt _def aul t s — Dis-
play Options from Option Files’.

resol ve_stack_dunp

A utility program that resolves a numeric stack trace dump to symbols. See Section 4.7.4, “r esol ve_st ack_dunp — Resolve
Numeric Stack Trace Dump to Symbols’.

Miscellaneous utilities:

perror
A utility that displays the meaning of system or MySQL error codes. See Section 4.8.1, “per r or — Explain Error Codes”.
repl ace

A utility program that performs string replacement in the input text. See Section 4.8.2, “r epl ace — A String-Replacement Util-
ity”.
resol veip

A utility program that resolves a hostname to an |P address or vice versa. See Section 4.8.3, “r esol vei p — Resolve Hosthame to
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IP Addressor Vice Versa’.

MySQL AB also provides several GUI tools for administering and otherwise working with MySQL Server:

«  MySQL Administrator: Thistool isused for administering MySQL servers, databases, tables, and user accounts.

e MySQL Query Browser: This graphical tool is provided by MySQL AB for creating, executing, and optimizing queries on MySQL
databases.

e MySQL Migration Toolkit: Thistool helps you migrate schemas and data from other relational database management systems for
use with MySQL.

These GUI programs are available at http://dev.mysqgl.com/downloads/. Each has its own manual that you can access at ht-

tp://dev.mysgl.com/doc/.

MySQL client programs that communicate with the server using the MySQL client/server library use the following environment vari-

ables:
MYSQL_UNI X PORT The default Unix socket file; used for connectionsto | ocal host
MYSQL_TCP_PORT The default port number; used for TCP/IP connections
MYSQL_PWD The default password
MYSQL_DEBUG Debug trace options when debugging
TWMPDI R The directory where temporary tables and files are created

For afull list of environment variables used by MySQL programs, see Section 2.4.20, “Environment Variables’.

Use of MYSQL_PWD isinsecure. See Section 5.5.6, “Keeping Y our Password Secure”.

4.2. Using MySQL Programs
4.2.1. Invoking MySQL Programs

To invoke aMySQL program from the command line (that is, from your shell or command prompt), enter the program name followed
by any options or other arguments needed to instruct the program what you want it to do. The following commands show some sample
program invocations. “shel | > represents the prompt for your command interpreter; it is not part of what you type. The particular
prompt you see depends on your command interpreter. Typical promptsare $ for sh or bash, %for csh ort csh, and C: \ > for the
Windows conmaind. comor cnd. exe command interpreters.

shel | > nmysql --user=root test

shel | > mysqgl adm n ext ended- st atus vari abl es
shel | > nmysql show --hel p

shel | > mysqgl dump -u root personnel

Arguments that begin with asingle or double dash (“- ", “- - ") specify program options. Options typically indicate the type of connec-
tion a program should make to the server or affect its operational mode. Option syntax is described in Section 4.2.3, “ Specifying Pro-
gram Options’.

Non-option arguments (arguments with no leading dash) provide additional information to the program. For example, thenysql pro-
gram interprets the first non-option argument as a database name, so the command mysql - - user =r oot test indicatesthat you
want to usethet est database.

Later sections that describe individual programs indicate which options a program understands and describe the meaning of any addi-
tional non-option arguments.

Some options are common to a number of programs. The most frequently used of these arethe - - host (or - h), - - user (or - u), and
- - passwor d (or - p) options that specify connection parameters. They indicate the host where the MySQL server is running, and the
username and password of your MySQL account. All MySQL client programs understand these options; they allow you to specify
which server to connect to and the account to use on that server. Other connection options are - - por t (or - P) to specify a TCP/IP port
number and - - socket (or - S) to specify a Unix socket file on Unix (or named pipe name on Windows). For more information on op-
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tions that specify connection options, see Section 4.2.2, “Connecting to the MySQL Server”.

Y ou may find it necessary to invoke MySQL programs using the pathname to the bi n directory in which they areinstalled. Thisis
likely to be the case if you get a“program not found” error whenever you attempt to run aMySQL program from any directory other
than the bi n directory. To make it more convenient to use MySQL, you can add the pathname of the bi n directory to your PATH en-
vironment variable setting. That enables you to run a program by typing only its name, not its entire pathname. For example, if mysql
isinstalledin/ usr/ | ocal / nysql / bi n, you can run the program by invoking it asmysql , and it is not necessary to invokeit as/
usr/ 1l ocal / mysql / bi n/ nysql .

Consult the documentation for your command interpreter for instructions on setting your PATH variable. The syntax for setting environ-
ment variablesis interpreter-specific. (Some information is given in Section 4.2.4, “ Setting Environment Variables’.) After modifying
your PATH setting, open a new console window on Windows or log in again on Unix so that the setting goes into effect.

4.2.2. Connecting to the MySQL Server

For aclient program to be able to connect to the MySQL server, it must use the proper connection parameters, such as the name of the
host where the server is running and the username and password of your MySQL account. Each connection parameter has a default
value, but you can override them as necessary using program options specified either on the command line or in an option file.

The examples here usethe mysql client program, but the principles apply to other clients such asnysql dunp, nysql admi n, or
nysql show.

This command invokes nysql without specifying any connection parameters explicitly:

shel | > nysq
Because there are no parameter options, the default values apply:

¢ Thedefault hostnameis| ocal host . On Unix, this has a specia meaning, as described later.
¢ Thedefault username is ODBC on Windows or your Unix login name on Unix.

e No password is sent if neither - p nor - - passwor d isgiven.

To specify the hostname and username explicitly, as well as a password, supply appropriate options on the command line:

shel | > mysqgl --host=l ocal host --user=mynane --password=mypass
shell > mysgl -h local host -u mynanme -pnypass

For password options, the password value is optional:

e If youusea- p or - - passwor d option but do not specify the password value, the client program prompts you to enter the pass-
word. The password is not displayed as you enter it. Thisis more secure than giving the password on the command line. Any user
on your system may be able to see a password specified on the command line by executing acommand such asps auxw. See Sec-
tion 5.5.6, “Keeping Y our Password Secure”.

e Ifyouusea- p or--passwor d option and do specify the password value, there must be no space between - p or - - passwor d=
and the password following it.

On Unix, MySQL programstreat the hostname | ocal host specialy, in away that islikely different from what you expect compared
to other network-based programs. For connectionsto | ocal host , MySQL programs attempt to connect to the local server by using a
Unix socket file. Thisoccurs evenif a- - port or - P option is given to specify a port number. To ensure that the client makes a TCP/
IP connection to the local server, use- - host or - h to specify ahostname value of 127. 0. 0. 1, or the IP address or name of the local
server. You can also specify the connection protocol explicitly, even for | ocal host , by using the - - pr ot ocol =TCP option. For
example:

shel | > nysqgl --host=127.0.0.1

shel | > nmysql --protocol =TCP

The- - pr ot ocol option enables you to establish a particular type of connection even when the other options would normally default
to some other protocol.
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On Windows, you can force aMySQL client to use a named-pipe connection by specifying the - - pi pe or - - pr ot ocol =PI PE op-
tion, or by specifying . (period) asthe host name. If named-pipe connections are not enabled, an error occurs. Usethe - - socket op-
tion to specify the name of the pipe if you do not want to use the default pipe name.

Connections to remote servers always use TCP/IP. This command connects to the server running on r enot e. exanpl e. comusing
the default port number (3306):

shel | > mysqgl --host=renote.exanpl e.com

To specify aport number explicitly, usethe- - port or - P option:

shel | > mysqgl --host=renpte.exanpl e.com --port=13306

Y ou can specify a port number for connections to alocal server, too. However, as indicated previously, connectionsto | ocal host on
Unix will use asocket file by default. Y ou will need to force a TCP/IP connection as already described or any option that specifies a
port number will be ignored.

For this command, the program uses a socket file on Unix and the - - por t option isignored:

shel | > nmysqgl --port=13306 --host =l ocal host

To cause the port number to be used, invoke the program in either of these ways:

shel | > nmysql --port=13306 --host=127.0.0.1
shel | > mysqgl --port=13306 --protocol =TCP

The following options may be used to control how client programs connect to the server:

¢ --host=host_nane,-h host _nane
The host where the server isrunning. The default valueis| ocal host .
e --password[=pass_val],-p[pass_val]

The password of the MySQL account. As described earlier, the password value is optional, but if given, there must be no space
between - p or - - passwor d= and the password following it. The default is to send no password.

e --pipe,-W

On Windows, connect to the server viaanamed pipe. This option applies for connections to alocal server only. The server must
have been started with the - - enabl e- naned- pi pe option to enable named-pipe connections.

e --port=port_num-P port_num
The port number to use for the connection, for connections made via TCP/IP. The default port number is 3306.
e --protocol ={ TCP| SOCKET| Pl PE| MEMORY}
This option explicitly specifies a protocol to use for connecting to the server. It is useful when the other connection parameters nor-

mally would cause a protocol to be used other than the one you want. For example, connectionson Unix to| ocal host are made
viaaUnix socket file by default:

shel | > nmysql --host=l ocal host

To force a TCP/IP connection to be used instead, specify a- - pr ot ocol option:

shel | > nysql --host=local host --protocol =TCP

The following table shows the allowable - - pr ot ocol option values and indicates the platforms on which each value may be used.
The values are not case sensitive.

--protocol Value Connection Protocol Allowable Operating Systems
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TCP TCP/IP connection to local or remote server All

SOCKET Unix socket file connection to local server Unix only

Pl PE Named-pipe connection to local server Windows only
MVEMORY Shared-memory connection to local server Windows only
¢ --shared- nenory-base- nanme=nane

On Windows, the shared-memory name to use, for connections made via shared memory to alocal server. The default valueis
MYSQL. The shared-memory name is case sensitive.

The server must be started with the - - shar ed- nenor y option to enable shared-memory connections.
e --socket=file nane,-S file_nane

On Unix, the name of the Unix socket file to use, for connections made via a named pipe to alocal server. The default Unix socket
filenameis/ t np/ nysql . sock.

On Windows, the name of the named pipe to use, for connectionsto alocal server. The default Windows pipe nameis My SQL. The
pipe name is not case sensitive.

The server must be started with the - - enabl e- naned- pi pe option to enable named-pipe connections.
e --ss|*

Options that begin with - - ss| are used for establishing a secure connection to the server via SSL, if the server is configured with
SSL support. For details, see Section 5.5.7.3, “SSL Command Options”.

e --user=user_nane,-u user_nanme
The username of the MySQL account you want to use. The default username is ODBC on Windows or your Unix login name on

Unix.

It is possible to specify different default values to be used when you make a connection so that you need not enter them on the com-
mand line each time you invoke a client program. This can be done in a couple of ways:

¢ You can specify connection parametersinthe[ cl i ent] section of an option file. The relevant section of the file might look like
this:

[client]

host =host _nane
user =user _nane
passwor d=your _pass

Section 4.2.3.2, “Using Option Files’, discusses option files further.
* You can specify some connection parameters using environment variables. The host can be specified for nysql using
MYSQL__HOST. The MySQL username can be specified using USER (thisis for Windows and NetWare only). The password can be

specified using MYSQL_ PWD, athough thisisinsecure; see Section 5.5.6, “Keeping Y our Password Secure”. For alist of variables,
see Section 2.4.20, “Environment Variables’.

4.2.3. Specifying Program Options

There are severa ways to specify options for MySQL programs:

¢ List the options on the command line following the program name. Thisis most common for options that apply to a specific invoca-
tion of the program.

« List the optionsin an option file that the program reads when it starts. This is common for options that you want the program to use
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each timeit runs.

¢ List the optionsin environment variables (see Section 4.2.4, “ Setting Environment Variables’). This method is useful for options
that you want to apply each time the program runs. In practice, option files are used more commonly for this purpose, but Sec-
tion 5.6.2, “Running Multiple Servers on Unix”, discusses one situation in which environment variables can be very helpful. It de-
scribes a handy technique that uses such variables to specify the TCP/IP port number and Unix socket file for the server and for cli-
ent programs.

MySQL programs determine which options are given first by examining environment variables, then by reading option files, and then
by checking the command line. This means that environment variables have the lowest precedence and command-line options the
highest.

Because options are processed in order, if an option is specified multiple times, the last occurrence takes precedence. The following
command causes nysql to connect to the server runningon | ocal host :

shel | > mysgl -h exanple.com-h | ocal host

If conflicting or related options are given, later options take precedence over earlier options. The following command runsnysql in
“no column names’ mode:

shel | > mysqgl --col um-nanes --ski p-col um- nanmes

An option can be specified by writing it in full or as any unambiguous prefix. For example, the - - conpr ess option can be given to
nysql dunp as- - conpr, but not as - - conp because the latter is ambiguous:

shel | > nysql dunp --conp
nysql dunp: anbi guous option '--conp' (conpatible, conpress)

Be aware that the use of option prefixes can cause problems in the event that new options are implemented for aprogram. A prefix that
is unambiguous now might become ambiguous in the future.

Y ou can take advantage of the way that MySQL programs process options by specifying default values for a program's options in an op-
tion file. That enables you to avoid typing them each time you run the program, but also allows you to override the defaults if necessary
by using command-line options.

4.2.3.1. Using Options on the Command Line

Program options specified on the command line follow these rules:

¢ Options are given after the command name.

« An option argument begins with one dash or two dashes, depending on whether it is a short form or long form of the option name.
Many options have both short and long forms. For example, - ? and - - hel p are the short and long forms of the option that in-
structs aMySQL program to display its help message.

¢ Option names are case sensitive. - v and - V are both legal and have different meanings. (They are the corresponding short forms of
the- - ver bose and - - ver si on options.)

¢ Some options take a value following the option name. For example, - h | ocal host or- - host =l ocal host indicate the
MySQL server host to a client program. The option value tells the program the name of the host where the MySQL server isrun-
ning.

« For along option that takes a value, separate the option name and the value by an “=" sign. For a short option that takes a value, the
option value can immediately follow the option letter, or there can be a space between: - hl ocal host and- h | ocal host are
equivalent. An exception to this ruleis the option for specifying your MySQL password. This option can be given in long form as -
- passwor d=pass_val oras- - passwor d. Inthelatter case (with no password value given), the program prompts you for the
password. The password option also may be given in short form as- ppass_val oras- p. However, for the short form, if the
password value is given, it must follow the option letter with no intervening space. The reason for thisis that if a space followsthe
option letter, the program has no way to tell whether afollowing argument is supposed to be the password value or some other kind
of argument. Consequently, the following two commands have two completely different meanings:

shel | > nysqgl -ptest
shel I > nysqgl -p test
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The first command instructs nysql to use a password value of t est , but specifies no default database. The second instructs
nysql to prompt for the password value and to uset est asthe default database.

¢ Within option names, dash (“- ") and underscore (“_") may be used interchangeably. For example, - - ski p- grant - t abl es and
--ski p_grant _t abl es are eguivaent. (However, the leading dashes cannot be given as underscores.)

Another option that may occasionally be useful with mysql isthe- - execut e or - e option, which can be used to pass SQL state-
ments to the server. When this option isused, mysql executes the statements and exits. The statements must be enclosed by quotation
marks. For example, you can use the following command to obtain alist of user accounts:

shell > nmysqgl -u root -p --execute="SELECT User, Host FROM user" mysq
Enter password: ******

ocozco fmcccoocosooo +
| User

£ E +
| | gigan |
| gi gan |
| | ocal host

[ | ocal host

| | ocal host

+

_,
o
o
=
——

shel | >

Note that the long form (- - execut e) isfollowed by an equals sign (=).

If you wish to use quoted values within a statement, you will either need to escape the inner quotes, or use a different type of quotes
within the statement from those used to quote the statement itself. The capabilities of your command processor dictate your choices for
whether you can use single or double quotation marks and the syntax for escaping quote characters. For example, if your command pro-
cessor supports quoting with single or double quotes, you can double quotes around the statement, and single quotes for any quoted val-
ues within the statement.

In the preceding example, the name of the nysql database was passed as a separate argument. However, the same statement could
have been executed using this command, which specifies no default database:

nysql > nysql -u root -p --execute="SELECT User, Host FROM nysql.user"

Multiple SQL statements may be passed on the command line, separated by semicolons:

shell > mysgl -u root -p -e "SELECT VERSI O\(); SELECT NOW)"
Enter password: ******

e mmcomooo== +
| VERSION() |
Geeccooooso== +

| 5.0.19-10g
feccoooooo-= +
foooooono0o0000000DD 0O +
| NOW() |+
| 2006-01-05 21:19: 04
fmocccccoocoocoooo-o== +

The- - execut e or - e option may also be used to pass commands in an analogous fashion to the ndb_ngmmanagement client for
MySQL Cluster. See Section 19.2.6, “ Safe Shutdown and Restart”, for an example.

Program Option Modifiers

Some options control behavior that can be turned on or off. For example, themysql client supportsa- - col unm- nanes option that
determines whether or not to display a row of column names at the beginning of query results. By default, this option is enabled.
However, you may want to disable it in some instances, such as when sending the output of mysql into another program that expectsto
see only dataand not an initial header line.

To disable column names, you can specify the option using any of these forms:

- - di sabl e- col utm- names
- - ski p- col um- nanes
- - col um- names=0
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The- - di sabl e and - - ski p prefixesand the =0 suffix all have the same effect: They turn the option off.

The “enabled” form of the option may be specified in any of these ways:

- -col um- nanes
- - enabl e- col um- nanes
--col um- nanmes=1

If an option is prefixed by - - | oose, aprogram does not exit with an error if it does not recognize the option, but instead issues only a
warning:

shel | > mysqgl --1o00se-no-such-option
nysql: WARNI NG unknown option '--no-such-option'

The- - | oose prefix can be useful when you run programs from multiple installations of MySQL on the same machine and list options
in an option file, An option that may not be recognized by all versions of a program can be given using the - - | oose prefix (or | oose

in an option file). Versions of the program that recognize the option process it normally, and versions that do not recognize it issue a
warning and ignoreiit.

nysql d enables alimit to be placed on how large client programs can set dynamic system variables. To do this, usea- - maxi num
prefix with the variable name. For example, - - maxi num query_cache_si ze=4Mprevents any client from making the query
cache size larger than 4AMB.

4.2.3.2. Using Option Files

Most MySQL programs can read startup options from option files (al so sometimes called configuration files). Option files provide a
convenient way to specify commonly used options so that they need not be entered on the command line each time you run a program.
For the MySQL server, MySQL provides a number of preconfigured option files.

To determine whether a program reads option files, invoke it with the - - hel p option. (For nysql d, use- - ver bose and - - hel p.)
If the program reads option files, the help message indicates which files it looks for and which option groups it recognizes.

Note
Option files used with MySQL Cluster programs are covered in Section 19.3, “MySQL Cluster Configuration”.

On Windows, MySQL programs read startup options from the following files:

Filename Purpose

W NDI R\ ny. i ni, Global options

W NDI R\ nry. ¢nf

C\ny.ini,C\ny.cnf Global options

I NSTALLDI R\ ny.ini,I N Global options

STALLDI R\ ny. cnf

defaults-extra-file Thefile specified with - - def aul t s-extra-fil e=pat h,if any

W NDI R represents the location of your Windows directory. Thisis commonly C: \ WW NDOWS. 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%

| NSTALLDI R represents the MySQL installation directory. Thisistypically C: \ PROGRAMDI R\ MySQL\ MySQL 5. 0 Ser ver
where PROGRAMDI R represents the programs directory (usually Pr ogr am Fi | es on English-language versions of Windows), when
MySQL 5.0 has been installed using the installation and configuration wizards. See Section 2.4.8.4.1.1, “The MySQL Server Configura-
tion Wizard on Windows”.

On Unix, MySQL programs read startup options from the following files:

Filename Purpose
/etc/ny.cnf Global options
SYSCONFDI R/ ny. cnf Global options
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$MYSQL_HOVE/ ny. cnf Server-specific options
defaults-extra-file Thefile specified with - - def aul t s-extra-fil e=pat h,if any
~/ . my.cnf User-specific options

SYSCONFDI R represents the directory specified with the - - sysconf di r optionto conf i gur e when MySQL was built. By de-
fault, thisisthe et ¢ directory located under the compiled-in installation directory. Thislocation is used as of MySQL 5.0.21. (From
5.0.21t05.0.53, it was read last, after ~/ . my. cnf.)

MYSQL_HOVE is an environment variable containing the path to the directory in which the server-specific ny. cnf fileresides. (This
was DATADI R prior to MySQL version 5.0.3.)

If MYSQL_HOVE is not set and you start the server using the nysql d_saf e program, mysql d_saf e attemptsto set MYSQL_ HOVE
asfollows:

¢ Let BASEDI Rand DATADI R represent the pathnames of the MySQL base directory and data directory, respectively.

e Ifthereisany. cnf filein DATADI R but not in BASEDI R, nysql d_saf e sets MYSQL_HOVE to DATADI R.

e Otherwise, if MYSQL_HOVE isnot set and thereisno ny. cnf filein DATADI R, nysql d_saf e sets MYSQL_ HOVE to BASEDI R.

In MySQL 5.0, use of DATADI Rasthe location for ny. cnf isdeprecated.
Typically, DATADI Ris/ usr /| ocal / mysql / dat a for abinary installation or / usr /| ocal / var for asourceinstallation. Note
that thisis the data directory location that was specified at configuration time, not the one specified with the - - dat adi r option when

nysql d starts. Use of - - dat adi r at runtime has no effect on where the server looks for option files, because it |ooks for them before
processing any options.

MySQL looks for option filesin the order just described and reads any that exist. If an option file that you want to use does not exist,
create it with aplain text editor.

If multiple instances of a given option are found, the last instance takes precedence. There is one exception: For nysql d, thefirstin-
stance of the - - user option is used as a security precaution, to prevent a user specified in an option file from being overridden on the
command line.

Note
On Unix platforms, MySQL ignores configuration files that are world-writable. Thisisintentional as a security measure.

Any long option that may be given on the command line when running a MySQL program can be given in an option file aswell. To get
the list of available options for a program, run it with the - - hel p option.

The syntax for specifying optionsin an option file is similar to command-line syntax, except that you omit the leading two dashes and
you specify only one option per line. For example, - - qui ck and - - host =l ocal host onthe command line should be specified as

qui ck and host =l ocal host on separatelinesin an option file. To specify an option of theform - - | oose- opt _nane inan op-
tion file, writeit as| oose- opt _nane.

Empty linesin option files are ignored. Non-empty lines can take any of the following forms:

¢ #coment,; comrent
Comment lines start with “#” or “; . A “#” comment can start in the middle of aline aswell.

* [group]

gr oup isthe name of the program or group for which you want to set options. After agroup line, any option-setting lines apply to
the named group until the end of the option file or another group lineis given.

* opt_nane

Thisisequivalent to - - opt _nane on the command line.

200



MySQL Programs

e« opt_name=val ue

Thisisequivalentto- - opt _nane=val ue onthecommand line. In an option file, you can have spaces around the “=" character,
something that is not true on the command line. Y ou can enclose the value within single quotes or double quotes, which is useful if
the value contains a“#” comment character or whitespace.

For options that take a numeric value, the value can be given with a suffix of K, M or G (either uppercase or lowercase) to indicate a
multiplier of 1024, 10242 or 1024°. For example, the following command tells my sl admi n to ping the server 1024 times, sleeping 10
seconds between each ping:

nysql > nysql adnmi n --count=1K --sl eep=10 ping

Leading and trailing blanks are automatically deleted from option names and values. Y ou may use the escape sequences “\ b”, “\ t ",
“\n”, "\ r”,"\'\'”, and “\ s” in option values to represent the backspace, tab, newline, carriage return, backslash, and space characters.

Becausethe“\ \ " escape sequence represents a single backslash, you must write each “\ ” as“\ \ ”. Alternatively, you can specify the
valueusing “/ " rather than “\ ” as the pathname separator.

If an option group name is the same as a program name, options in the group apply specifically to that program. For example, the
[ mysql d] and[ nysql ] groupsapply tothe mysql d server and thenysql client program, respectively.

The[ cl i ent] optiongroupisread by al client programs (but not by mysql d). This allows you to specify options that apply to all
clients. For example, [ cl i ent ] isthe perfect group to use to specify the password that you use to connect to the server. (But make
sure that the option file is readable and writable only by yourself, so that other people cannot find out your password.) Be sure not to put
anoptioninthe[ cl i ent] group unlessit isrecognized by all client programs that you use. Programs that do not understand the op-
tion quit after displaying an error message if you try to run them.

Hereisatypical global option file:

[client]
por t =3306
socket =/t np/ nysql . sock

[nysql d]

port=3306

socket =/t mp/ mysql . sock
key_buffer_si ze=16M
max_al | oned_packet =8M

[ mysql dunp]
qui ck

The preceding option fileusesvar _nane=val ue syntax for the linesthat set thekey_buf f er _si ze and
nmax_al | oned_packet variables.

Hereisatypical user option file:

[client]
# The foll owing password will be sent to all standard MySQL clients
passwor d="ny_passwor d"

[nysql ]
no- aut o- r ehash
connect _ti meout =2

[ mysql hot copy]
interactive-timeout

If you want to create option groups that should be read by nysql d servers from a specific MySQL release series only, you can do this
by using groups with names of [ nysql d- 4. 1], [ mysql d- 5. 0] , and so forth. The following group indicates that the - - new option
should be used only by MySQL servers with 5.0.x version numbers:

[ mysql d- 5. 0]
new

Beginning with MySQL 5.0.4, itispossibletouse! i ncl ude directivesin option files to include other option files and
I'i ncl udedi r to search specific directories for option files. For example, to include the/ hone/ nydi r/ myopt . cnf file, usethe
following directive:
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lincl ude /hone/ nydir/ myopt . cnf

To search the/ horre/ mydi r directory and read option files found there, use this directive:

Vi ncl udedir /hone/ nydir

Thereis no guarantee about the order in which the option filesin the directory will be read.
Note

Currently, any filesto be found and included using the ! i ncl udedi r directive on Unix operating systems must have fi-
lenamesending in . cnf . On Windows, this directive checksfor fileswiththe. i ni or. cnf extension.

Write the contents of an included option file like any other option file. That is, it should contain groups of options, each preceded by a
[ group] linethat indicates the program to which the options apply.

While an included fileis being processed, only those options in groups that the current program is looking for are used. Other groups
areignored. Supposethat amy. cnf file containsthisline:

Vi ncl ude /hone/ nydir/ nyopt. cnf

And supposethat / hone/ nydi r/ myopt . cnf lookslikethis:

[ mysql adni n]
force

[ nysql d] ;
key_buffer_size=16M

If my. cnf isprocessed by nysql d, only the[ mysql d] groupin/ hone/ nydi r/ myopt . cnf isused. If thefileis processed by
nysql adm n, only the[ mysql dam n] groupisused. If thefileis processed by any other program, no optionsin /
hore/ mydi r/ nmyopt . cnf areused.

The!i ncl udedi r directiveisprocessed similarly except that all option filesin the named directory are read.

Command-Line Options that Affect Option-File Handling
Most MySQL programs that support option files handle the following options. They affect option-file handling, so they must be given
on the command line and not in an option file. To work properly, each of these options must immediately follow the command name,
with the exception that - - pri nt - def aul t s may be used immediately after - - def aul ts-fil e or-
-defaul ts-extra-fil e.Also, when specifying filenames, you should avoid the use of the“~" shell metacharacter because it
might not be interpreted as you expect.
e --no-defaults

Don't read any option files.
e --print-defaults

Print the program name and all optionsthat it gets from option files.

e --defaults-file=file_nane

Useonly the given optionfile. f i | e_nane isthe full pathname to thefile. If the file does not exist or is otherwise inaccessible, the
program will exit with an error.

e --defaults-extra-file=file_nane

Read this option file after the global option file but (on Unix) before the user option file. f i | e_nane isthe full pathname to the
file. Asof MySQL 5.0.6, if the file does not exist or is otherwise inaccessible, the program will exit with an error.

e --defaults-group-suffix=str

If this option is given, the program reads not only its usual option groups, but also groups with the usual names and a suffix of st r.
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For example, themysql client normally readsthe[ cl i ent] and[ mysql ] groups. If the -
-def aul t - group-suf fix=_ot her optionisgiven, mysql asoreadsthe[ client_other] and[ nysql _ot her]
groups. This option was added in MySQL 5.0.10.

4.2.3.2.2. Preconfigured Option Files

MySQL provides a number of preconfigured option files that can be used as a basis for tuning the MySQL server. Look for files such as
ny-smal | . cnf, my-medi um cnf, my-1 arge. cnf, and ny- huge. cnf , which are sample option files for small, medium, large,
and very large systems. On Windows, the extensionis. i ni rather than. cnf extension.

Note
On Windows, the. cnf or. i ni option file extension might not be displayed.

For abinary distribution, look for the filesin or under your installation directory. If you have a source distribution, look in the sup-
port-fil es directory. You can rename acopy of asample file and placeit in the appropriate location for use as a base configuration
file. Regarding names and appropriate location, see the general information provided in Section 4.2.3.2, “Using Option Files’.

4.2.3.3. Using Options to Set Program Variables

Many MySQL programs have internal variables that can be set at runtime using the SET statement. See Section 12.5.4, “ SET Syntax”,
and Section 5.1.5, “Using System Variables’.

Most of these program variables also can be set at server startup by using the same syntax that applies to specifying program options.
For example, mysql hasanax_al | owed_packet variablethat controls the maximum size of its communication buffer. To set the
nmax_al | oned_packet variablefor nysql toavaueof 16MB, use either of the following commands:

shel | > nysql --max_al | owed_packet =16777216
shel | > mysqgl --max_al | owed_packet =16M

The first command specifies the value in bytes. The second specifies the value in megabytes. For variables that take a numeric value,
the value can be given with a suffix of K, M or G (either uppercase or lowercase) to indicate a multiplier of 1024, 10242 or 1024°. (For
example, when used to set max_al | owed_packet , the suffixes indicate units of kilobytes, megabytes, or gigabytes.)

In an option file, variable settings are given without the leading dashes:
[nysql]

max_al | owed_packet =16777216

Or:

[nysql

]
max_al | owed_packet =16M

If you like, underscores in a variable name can be specified as dashes. The following option groups are equivalent. Both set the size of
the server's key buffer to 512MB:

[mysql d] )
key_buffer_si ze=512M

[ nysql d] ;
key- buf fer-si ze=512M

A variable can be specified by writing it in full or as any unambiguous prefix. For example, the max_al | owed_packet variable can
beset for nysql as- - max_a, but not as - - max because the latter is ambiguous:
shel | > mysqgl --nmax=1000000

nysql : anbi guous option '--max=1000000" (max_all owed_packet, max_joi n_size)

Be aware that the use of variable prefixes can cause problemsin the event that new variables are implemented for a program. A prefix
that is unambiguous now might become ambiguousin the future.

Suffixes for specifying a value multiplier can be used when setting avariable at server startup, but not to set the value with SET at
runtime. On the other hand, with SET you can assign a variable's value using an expression, which is not true when you set avariable at
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server startup. For example, thefirst of the following linesislegal at server startup, but the second is not:

shel | > nysql --nax_al | oned_packet =16M
shel | > mysqgl --max_al | owed_packet =16*1024*1024

Conversely, the second of the following linesis legal at runtime, but the first is not:

nmysql > SET GLOBAL max_al | owed_packet =16M
nysql > SET GLOBAL nmax_al | owed_packet =16*1024* 1024,

Note

Before MySQL 4.0.2, the only syntax for setting program variableswas - - set - var i abl e=opt i on=val ue (or set -
vari abl e=opt i on=val ue inoption files). Underscores cannot be given as dashes, and the variable name must be
specified in full. This syntax still is recognized, but is now deprecated.

4.2.3.4. Option Defaults, Options Expecting Values, and the = Sign

By convention, long forms of options that assign a value are written with an equals (=) sign, like this:

shel | > nysql --host=tonfisk --user=jon

For options that require avalue (that is, not having adefault value), the equals sign is not required, and so the following is also valid:
shel | > nysqgl --host tonfisk --user jon

In both cases, the mysql client attempts to connect to aMySQL server running on the host named “tonfisk” using an account with the
username “jon”.

Due to this behavior, problems can occasionally arise when no value is provided for an option that expects one. Consider the following
example, where a user connectsto aMySQL server running on host t onf i sk asuser j on:

shel | > nmysql --host 85.224.35.45 --user jon

Wl cone to the MySQL nonitor. Commands end with ; or \g.
Your MySQL connection id is 3

Server version: 5.0.70 Source distribution

Type '"help;' or "\h' for help. Type '"\c' to clear the buffer.
rrysql > SELECT CURRENT _USER() ;

| CURRENT_USER() |

1 row in set (O. 00 sec)
Omitting the required value for one of these option yields an error, such as the one shown here:

shel | > mysqgl --host 85.224.35.45 --user
MYSQL: OPTION ' -- USER REQUIRES AN ARGUVENT

In this case, mysgl was unable to find avalue following the - - user option because nothing came after it on the command line.
However, if you omit the value for an option that is not the last option to be used, you obtain a different error that you may not be ex-
pecting:

shel | > nmysql --host --user jon
ERROR 2005 (HY000): UNKNOMN MYSQL SERVER HOST ' --USER (1)

Because mysql assumesthat any string following - - host on the command lineisahostname, - - host - - user isinterpreted as -
- host =- - user, and the client attempts to connect to a MySQL server running on a host named “--user”.

Options having default values always require an equals sign when assigning a value; failing to do so causes an error. For example, the
MySQL server - - | og- er r or hasthedefault valuehost _nane. err, wherehost _nane isthe name of the host on which
MySQL is running. Assume that you are running MySQL on a computer whose hostname is “tonfisk”, and consider the following in-
vocation of mysql d_saf e:

shel | > nysqgl d_safe &

[1] 11699

shel | > 080112 12:53:40 nysqld_safe Logging to '/usr/local/nysql/var/tonfisk.err

Oﬁollllz 12:53: 40 nysql d_safe Starting nysqld daenon with databases from/usr/| ocal I nysql / var
shel | >

After shutting down the server, restart it as follows:
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shell > nysqgl d_safe --log-errors &

[1] 11699

shel | > 080112 12:53:40 nysqld_safe Logging to '/usr/local/nysql/var/tonfisk.err'.

Oﬁollllz 12:53: 40 nysql d_safe Starting nysqld daenon with databases from/usr/local/nysql/var
shel | >

Theresult isthe same, since - - | og- er r or s isnot followed by anything else on the command line, and it supplies its own default
value. (The & character tells the operating system to run MySQL in the background; it isignored by MySQL itself.) Now suppose that
you wish to log errorsto afile named my- er r or s. er r . You might try starting the server with- -1 og- error my-errors, but
this does not have the intended effect, as shown here:

shel | > nmysqgl d_safe --log-error nmy-errors &

[1] 31357

shel | > 080111 22:53: 31 nysqld_safe Logging to '/usr/local/nysql/var/tonfisk.err'.

080111 22:53:32 nysql d_safe Starting mysql d daemon with databases from/usr/local /mysql/var

080111 22:53:34 nysql d_safe nmysgld frompid file /usr/local/nmysql/var/tonfisk.pid ended

[1]+ Done .Inysqld_safe --log-error ny-errors

The server attempted to start using/ usr /| ocal / mysql / var/t onf i sk. err astheerror log, but then shut down. Examining the
last few lines of this file shows the reason:

shell > tail /usr/local/nmysqgl/var/tonfisk.err

080111 22:53:32 InnoDB: Started; |og sequence nunber 0 46409

/ USR/ LOCAL/ MYSQL/ LI BEXEC/ MYSQLD: TGO MANY ARGUMENTS ( FIRST EXTRA IS ' MY- ERRORS' ).

USE - - VERBOSE - - HELP TO GET A LIST OF AVAILABLE OPTI ONS

080111 22:53:32 [ ERROR] ABCRTING

080111 22:53:32 InnoDB: Starting shutdown...

080111 22:53:34 |nnoDB: Shutdown conpl eted; |og sequence nunber 0 46409
080111 22:53:34 [Note] /usr/local/mysql/libexec/mysql d: Shutdown conpl ete

080111 22:53:34 nysql d_safe nmysqgld frompid file /usr/local/nmysql/var/tonfisk.pid ended

Becausethe- - | 0g- err or option supplies a default value, you must use an equals sign to assign a different value to it, as shown
here:

shel | > nmysqgl d_safe --log-error=ny-errors &

[1] 31437

shel | > 080111 22:54: 15 nysqld_safe Logging to '/usr/local/nysql/var/nmy-errors.err'.

080111 22:54:15 nysql d_safe Starting mysqgl d daemon with databases from/usr/local /mysql/var

shel | >

Now the server has been started successfully, and islogging errorsto thefile/ usr/ | ocal / mysql / var/ ny-errors. err.
Similar issues can arise when specifying option values in option files. For example, consider any. cnf filethat contains the following:

[nysaql]

host
user

Whenthenysql client readsthisfile, these entriesare parsed as- - host - - user or - - host =- - user , with the result shown here:

shel | > nysql
ERROR 2005 (HY000): UnkNown MYSQL SERVER HOST ' --USER (1)

However, in option files, an equals sign is not assumed. Suppose the my. cnf fileisas shown here:
[nysal]

user jon

Trying to start mysql in this case causes a different error:

shel | > nmysql
MYSQL:  UNKNOAN OPTION ' - - USER JON'

A similar error would occur if you wereto writehost t onf i sk inthe option file rather than host =t onf i sk. Instead, you must
use the equals sign:

[nysal]

user =j on

shel | > nmysql

Wel cone to the MySQL nonitor. Commands end with ; or \g.
Your MySQL connection id is 5

Server version: 5.0.70 Source distribution
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Type '"help;' or "\h' for help. Type '"\c' to clear the buffer.

nysql > SELECT USER() ;
fhmoososoosoosoos +

| USER() |

|
Jocccocococosooo +
1 rowin set (0.00 sec)

Thisis not the same behavior as with the command line, where the equals sign is not required:

shel | > nmysql --user jon --host tonfisk

Wel cone to the MySQL nonitor. Conmands end with ; or \g.
Your MySQL connection id is 6

Server version: 5.0.70 Source distribution

Type 'help;' or '\h' for help. Type '\c' to clear the buffer.

nysql > SELECT USER();
S S S S +

| USER() |

| jon@onfisk |
fecccomcmooco=oos +
1 rowin set (0.00 sec)

4.2.4. Setting Environment Variables

Environment variables can be set at the command prompt to affect the current invocation of your command processor, or set perman-
ently to affect future invocations. To set a variable permanently, you can set it in a startup file or by using the interface provided by your
system for this purpose. Consult the documentation for your command interpreter for specific details. Section 2.4.20, “Environment
Variables’, lists al environment variables that affect MySQL program operation.

To specify avalue for an environment variable, use the syntax appropriate for your command processor. For example, on Windows or
NetWare, you can set the USER variable to specify your MySQL account name. To do so, use this syntax:

SET USER=your _namne

The syntax on Unix depends on your shell. Suppose that you want to specify the TCP/IP port number using the MYSQL_TCP_PORT
variable. Typical syntax (such asfor sh, bash, zsh, and so on) isasfollows:

MYSQL_TCP_PORT=3306
export MYSQL_TCP_PORT

The first command sets the variable, and the expor t command exports the variable to the shell environment so that its value becomes
accessible to MySQL and other processes.

For csh andt csh, useset env to make the shell variable available to the environment:

setenv MYSQL_TCP_PORT 3306
The commands to set environment variables can be executed at your command prompt to take effect immediately, but the settings per-

sist only until you log out. To have the settings take effect each time you log in, use the interface provided by your system or place the
appropriate command or commands in a startup file that your command interpreter reads each time it starts.

On Windows, you can set environment variables using the System Control Panel (under Advanced).
On Unix, typical shell startup filesare. bashr c or. bash_profil e forbash,or.tcshrc fortcsh.

Suppose that your MySQL programs areinstalledin/ usr /| ocal / nysql / bi n and that you want to make it easy to invoke these
programs. To do this, set the value of the PATH environment variable to include that directory. For example, if your shell isbash, add
thefollowing lineto your . bashr c file:

PATH=${ PATH} : / usr/ | ocal / nysql / bi n

bash uses different startup files for login and non-login shells, so you might want to add the setting to . bashr ¢ for login shellsand to
. bash_profil e for non-login shellsto make sure that PATH is set regardless.
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If your shell ist csh, add the following lineto your . t cshr c file:

set env PATH ${ PATH}: /usr/| ocal / mysql / bin

If the appropriate startup file does not exist in your home directory, create it with atext editor.

After modifying your PATH setting, open a new console window on Windows or log in again on Unix so that the setting goes into ef-
fect.

4.3. MySQL Server and Server-Startup Programs

This section describes mysql d, the MySQL server, and several programs that are used to start the server.

4.3.1. nysqgl d — The MySQL Server

nysql d, aso known as MySQL Server, isthe main program that does most of the work in aMySQL installation. MySQL Server man-
ages access to the MySQL data directory that contains databases and tables. The data directory is also the default location for other in-
formation such aslog files and status files.

When MySQL server starts, it listens for network connections from client programs and manages access to databases on behalf of those
clients.

Thenysql d program has many options that can be specified at startup. For a complete list of options, run this command:

shell > nmysqgl d --verbose --help

MySQL Server also has a set of system variables that affect its operation as it runs. System variables can be set at server startup, and
many of them can be changed at runtime to effect dynamic server reconfiguration. MySQL Server also has a set of status variables that
provide information about its operation. Y ou can monitor these status variables to access runtime performance characteristics.

For afull description of MySQL Server command options, system variables, and status variables, see Section 5.1, “The MySQL
Server”. For information about installing MySQL and setting up theinitial configuration, see Chapter 2, Installing and Upgrading

MySQL.
4.3.2.nysqgl d_saf e — MySQL Server Startup Script

nysql d_saf e isthe recommended way to start anmysql d server on Unix and NetWare. mysql d_saf e adds some safety features
such as restarting the server when an error occurs and logging runtime information to an error log file. NetWare-specific behaviors are
listed later in this section.

Note

To preserve backward compatibility with older versions of MySQL, MySQL binary distributions still include
saf e_nysql d asasymboliclink tomysql d_saf e. However, you should not rely on this becauseiit is removed as of

MySQL 5.1.

By default, mysql d_saf e before MySQL 5.0.27 tries to start an executable named mysql d- max if it exists, and nysql d otherwise.
Be aware of the implications of this behavior:

¢ OnLinux, the MySQL- Max RPM relieson thisnmysql d_saf e behavior. The RPM installs an executable named nysql d- max,
which causesnysql d_saf e to automatically use that executable rather than nysql d from that point on.

¢ If youinstall aMySQL-Max distribution that includes a server named nysql d- max, and then upgrade later to anon-Max version
of MySQL, nmysql d_saf e will still attempt to run the old nysql d- max server. If you perform such an upgrade, you should
manually remove the old nysql d- max server to ensure that nysql d_saf e runsthe new mysql d server.

To override the default behavior and specify explicitly the name of the server you want to run, specify a- - mysql d or -
-nmysql d- ver si on optiontonysql d_saf e. Youcanalsouse- - | edi r toindicate the directory wheremysql d_saf e should
look for the server.

Many of the optionsto nysql d_saf e arethe same asthe optionsto mysql d. See Section 5.1.2, “Command Options”.
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All options specified to mysql d_saf e on the command line are passed to mysql d. If you want to use any options that are specific to
nysql d_saf e and that mysql d doesn't support, do not specify them on the command line. Instead, list them in the
[ nysql d_saf e] group of an option file. See Section 4.2.3.2, “Using Option Files’.

nysql d_saf e readsall optionsfromthe[ mysql d] ,[ server],and[ nysql d_saf e] sectionsin option files. For example, if
you specify a[ mysql d] section likethis, nysql d_saf e will find and usethe- -1 og- err or option:

[ nysql d]
| og-error=error.|og

For backward compatibility, mysql d_saf e dsoreads[ saf e_nysql d] sections, although you should rename such sectionsto

[ mysql d_saf e] inMySQL 5.0 installations.

Table 4.1. nysql d_saf e Option Reference

want to start

Format Config File Description I_ntroduc-
tion
--autoclose autoclose On NetWare, mysgld_safe provides a screen presence
--basedir=path basedir The path to the MySQL installation directory
--core-file-size=size core-file-size The size of the core file that mysgld should be able to create
--datadir=path datadir The path to the data directory
--defaults-extra-file=path |defaults-extra-file The name of an option file to be read in addition to the usual op-
tionfiles
--defaults-file=file_name |defaults-file ]:Iflhe name of an option file to be read instead of the usual option
iles
--help Display a help message and exit 5.0.3
--ledir=path ledir Use this option to indicate the pathname to the directory where the
server islocated
--log-error=file_name log-error Write the error log to the given file
--mysqgld=prog_name mysqld The name of the server program (in the ledir directory) that you

--mysqld-version=suffix

mysqld-version

This option is similar to the --mysgld option, but you specify only
the suffix for the server program name

--nice=priority nice Use the nice program to set the server's scheduling priority to the
given value
--no-defaults no-defaults Do not read any option files

--open-files-limit=count

open-files-limit

The number of files that mysgld should be able to open

user={ user_nameluser_id

--pid-file pid-file The pathname of the process ID file

--port=number port The port number that the server should use when listening for
TCP/IP connections

--skip-kill-mysqgld skip-kill-mysqgld Do not try to kill stray mysgld processes

--socket=path socket The Unix socket file that the server should use when listening for
local connections

--timezone=timezone timezone Set the TZ time zone environment variable to the given option
vaue

- user Run the mysqgld server as the user having the name user_name or

the numeric user ID user_id

nysql d_saf e supports the following options:

e --help
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Display a help message and exit. (Added in MySQL 5.0.3)
--aut ocl ose

(NetWare only) On NetWare, nysql d_saf e provides a screen presence. When you unload (shut down) thenysql d_saf e
NLM, the screen does not by default go away. 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 optiontonysql d_saf e.
--basedi r=path

The path to the MySQL installation directory.

--core-file-size=size

The size of the corefile that mysql d should be ableto create. The option valueispassedtoul i mt -c.
--datadi r=path

The path to the data directory.

--defaul ts-extra-file=path

The name of an option file to be read in addition to the usual option files. This must be the first option on the command lineif it is
used. As of MySQL 5.0.6, if the file does not exist or is otherwise inaccessible, the server will exit with an error.

--defaults-file=file_name

The name of an option file to be read instead of the usual option files. This must be the first option on the command line if it is used.
--ledir=path

If mysql d_saf e cannot find the server, use this option to indicate the pathname to the directory where the server is located.
--log-error=file_name

Write the error log to the given file. See Section 5.2.1, “The Error Log”.

--nysql d=prog_nane

The name of the server program (inthe | edi r directory) that you want to start. This option is needed if you use the MySQL binary
distribution but have the data directory outside of the binary distribution. If mysql d_saf e cannot find the server, use the -

- | edi r option to indicate the pathname to the directory where the server islocated.

--nysql d-versi on=suf fix

This option issimilar to the - - mysql d option, but you specify only the suffix for the server program name. The basenameis as-
sumed to be mysql d. For example, if you use - - nysql d- ver si on=debug, nysql d_saf e startsthe mysql d- debug pro-
graminthel edi r directory. If theargumentto - - nysql d- ver si on isempty, nysql d_saf e usesnysql d inthel edi r
directory.

--nice=priority

Usetheni ce program to set the server's scheduling priority to the given value.

--no-defaults

Do not read any option files. This must be the first option on the command lineif it is used.

--open-files-limt=count

The number of filesthat mysql d should be able to open. The option valueispassedtoul i m t - n. Note that you need to start
nysql d_saf e asr oot for thisto work properly!
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--pid-file=file_name
The pathname of the process ID file.
--port=port_num

The port number that the server should use when listening for TCP/IP connections. The port number must be 1024 or higher unless
the server is started by ther oot system user.

--skip-kill-nysqld

Do not try to kill stray nysql d processes at startup. This option works only on Linux.
--socket=path

The Unix socket file that the server should use when listening for local connections.
--tinezone=tinezone

Set the TZ time zone environment variable to the given option value. Consult your operating system documentation for legal time
zone specification formats.

--user={user_nane| user _i d}

Run themysql d server asthe user having the name user _nane or the numeric user ID user _i d. (“User” in this context refers
to a system login account, not aMySQL user listed in the grant tables.)

If you execute nysql d_saf e withthe- - defaul t s-fil eor--defaul ts-extra-option optiontonamean option file, the
option must be the first one given on the command line or the option file will not be used. For example, this command will not use the
named option file:

nmysqgl > nysql d_safe --port=port_num --defaults-file=file_name

Instead, use the following command:

nysql > nysql d_safe --defaults-file=file_name --port=port_num

Thenysql d_saf e script iswritten so that it normally can start a server that was installed from either a source or a binary distribution
of MySQL, even though these types of distributions typically install the server in slightly different locations. (See Section 2.4.6,
“Installation Layouts’.) mysql d_saf e expects one of the following conditions to be true:

The server and databases can be found relative to the working directory (the directory from which nysql d_saf e isinvoked). For
binary distributions, nysql d_saf e looks under its working directory for bi n and dat a directories. For source distributions, it
looksfor | i bexec andvar directories. This condition should be met if you execute nysql d_saf e from your MySQL installa-
tion directory (for example, / usr/ | ocal / nysql for abinary distribution).

If the server and databases cannot be found relative to the working directory, mysql d_saf e attemptsto locate them by absolute
pathnames. Typical locationsare/ usr/ | ocal / | i bexec and/ usr/ 1 ocal / var . Theactua locations are determined from the
values configured into the distribution at the time it was built. They should be correct if MySQL isinstalled in the location specified
at configuration time.

Becausemysql d_saf e triesto find the server and databases relative to its own working directory, you can install a binary distribution
of MySQL anywhere, aslong asyourunmysql d_saf e from the MySQL installation directory:

shel | > cd nysql _installation_directory
shel | > bin/nmysql d_safe &

If mysql d_saf e fails, even when invoked from the MySQL installation directory, you can specify the- - | edi r and - - dat adi r
options to indicate the directories in which the server and databases are located on your system.

Normally, you should not edit the mysql d_saf e script. Instead, configure nysql d_saf e by using command-line options or options
inthe[ nysql d_saf e] sectionof amy. cnf option file. In rare cases, it might be necessary to edit mysql d_saf e to get it to start
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the server properly. However, if you do this, your modified version of mysql d_saf e might be overwritten if you upgrade MySQL in
the future, so you should make a copy of your edited version that you can reinstall.

On NetWare, nysql d_saf e isaNetWare Loadable Module (NLM) that is ported from the original Unix shell script. It startsthe
server asfollows:

1. Runsanumber of system and option checks.

2. Runsacheck on Myl SAMtables.

3. Provides a screen presence for the MySQL server.

4. Startsnysql d, monitorsit, and restartsit if it terminatesin error.

5. Sendserror messages from nysql d tothehost _nane. err filein the data directory.

6. Sendsnysql d_saf e screen output tothe host _nane. saf e filein the data directory.

4.3.3. nysqgl . server — MySQL Server Startup Script

MySQL distributions on Unix include a script named mysql . ser ver . It can be used on systems such as Linux and Solaris that use
System V-style run directories to start and stop system services. It isaso used by the Mac OS X Startup Item for MySQL .

nysql . server canbefoundinthesupport-fil es directory under your MySQL installation directory or in aMySQL source dis-
tribution.

If you use the Linux server RPM package (My SQL- ser ver - VERSI ON. r pm), thenysql . server script will beinstaled in the/
etc/init.ddirectory with the namenysql . You need not install it manually. See Section 2.4.9, “Installing MySQL from RPM
Packages on Linux”, for more information on the Linux RPM packages.

Some vendors provide RPM packages that install a startup script under a different name such asmysql d.

If you install MySQL from a source distribution or using a binary distribution format that does not install nysql . ser ver automatic-
ally, you can install it manually. Instructions are provided in Section 2.4.16.2.2, “ Starting and Stopping MySQL Automatically”.

nysql . server readsoptionsfromthe[ nysql . server] and[ nysql d] sectionsof option files. For backward compatibility, it
asoreads[ nysql _server] sections, athough you should rename such sectionsto [ mysql . ser ver] whenusing MySQL 5.0.

nysql . ser ver understands the following options:

e --basedir=path
The path to the MySQL installation directory.
e --datadir=path
The path to the MySQL data directory.
e --pid-file=file_nane
The pathname of the file in which the server should write its process ID.
e --service-startup-tinmeout=file_nane
How long in seconds to wait for confirmation of server startup. If the server does not start within thistime, mysql . ser ver exits
with an error. The default value is 900. A value of 0 means not to wait at all for startup. Negative values mean to wait forever (no
timeout). This option was added in MySQL 5.0.40. Before that, a value of 900 is always used.
e --use-nysqld_safe
Usenysql d_saf e to start the server. Thisisthe default. This option was added in MySQL 5.0.4.

e --use-nmanager
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Use Instance Manager to start the server. This option was added in MySQL 5.0.4.
e --user=user_nane

The login username to use for running nysql d. This option was added in MySQL 5.0.4.

4.3.4. nysqgl d_mul ti — Manage Multiple MySQL Servers

nysql d_nul ti isdesigned to manage several mysql d processesthat listen for connections on different Unix socket files and TCP/
IP ports. It can start or stop servers, or report their current status. The MySQL Instance Manager is an alternative means of managing
multiple servers (see Section 4.6.9, “mysql manager — The MySQL Instance Manager”).

nysql d_nul ti searchesfor groups named [ nysql dN] inmy. cnf (orinthefilenamed by the- - confi g-fi | e option). Ncan
be any positive integer. This number isreferred to in the following discussion as the option group number, or GNR. Group numbers dis-
tinguish option groups from one another and are used as argumentsto mysql d_mul t i to specify which servers you want to start, stop,
or obtain a status report for. Options listed in these groups are the same that you would useinthe [ nysql d] group used for starting
nysql d. (See, for example, Section 2.4.16.2.2, “ Starting and Stopping MySQL Automatically”.) However, when using multiple serv-
ers, it is necessary that each one use its own value for options such as the Unix socket file and TCP/IP port number. For more informa-
tion on which options must be unique per server in amultiple-server environment, see Section 5.6, “Running Multiple MySQL Servers
on the Same Machine”.

Toinvokenysql d_nul ti, usethefollowing syntax:

shell > nmysqgl d_multi [options] {start|stop|report} [GNR,G\NR] ...]

start,stop,andreport indicate which operation to perform. Y ou can perform the designated operation for asingle server or mul-
tiple servers, depending on the GNR list that follows the option name. If thereisno list, nysql d_nul ti performsthe operation for all
serversin the option file.

Each GNR value represents an option group number or range of group numbers. The value should be the number at the end of the group
name in the option file. For example, the G\R for agroup named [ mysql d17] is17. To specify arange of numbers, separate the first
and last numbers by adash. The GNR value 10- 13 represents groups [ mysql d10] through [ mysql d13] . Multiple groups or group
ranges can be specified on the command line, separated by commas. There must be no whitespace characters (spaces or tabs) in the GNR
list; anything after a whitespace character isignored.

This command starts asingle server using option group [ mysql d17] :

shell > nysql d_mul ti start 17

This command stops several servers, using option groups|[ nysql d8] and[ nysql d10] through|[ mysql d13]:

shel I > nysqld_nulti stop 8, 10-13

For an example of how you might set up an option file, use this command:

shell > nmysqgl d_mul ti --exanple

Asof MySQL 5.0.42, nysql d_mul ti searchesfor option files as follows:

¢ With- - no-def aul t s, no option files are read.
e With--defaults-file=file_nane,onlythenamed fileisread.
e Otherwise, option filesin the standard list of locations are read, including any file named by the
--defaul ts-extra-file=file_nane option, if oneisgiven. (If the option is given multiple times, the last value is used.)
Option filesread are searched for [ nysql d_nul ti] and[ nysql dN] option groups.

Before MySQL 5.0.42, the preceding options are not recognized. Filesin the standard locations are read, and any file named by the -
-config-file=file_nane option,if oneisgiven. A filenamedby - - confi g-fi |l eisread only for [ nysql dN] option

212



MySQL Programs

groups, not the[ nysql d_nul ti] group.

nysql d_nul ti supports the following options:

e --help
Display a help message and exit.
e --config-file=file_name

Asof MySQL 5.0.42, this option is deprecated. If given, it istreated the sasmeway as- - def aul t s-extra-fi | e, described
earlier.

Before MySQL 5.0.42, this option specifies the name of an extra option file. It affectswherenysql d_nul ti looksfor
[ mysqgl dN] option groups. Without this option, al options are read from the usual my. cnf file. The option does not affect where
nysql d_nul ti readsits own options, which are always taken fromthe [ nysql d_nul ti] groupintheusual nmy. cnf file.
e --exanple
Display a sample option file.
e --log=file_nane
Specify the name of the log file. If the file exists, log output is appended to it.
e --nysql adm n=prog_nane
Thenysql adm n binary to be used to stop servers.
e« --nysql d=prog_nane
Thenysqgl d binary to be used. Note that you can specify mysql d_saf e asthe valuefor this option aso. If you use
nysql d_saf e to start the server, you can include the mysql d or | edi r optionsin the corresponding [ mysql dN] option
group. These options indicate the name of the server that nysql d_saf e should start and the pathname of the directory where the

server islocated. (See the descriptions for these optionsin Section 4.3.2, “nysql d_saf e — MySQL Server Startup Script”.) Ex-
ample:

[ mysql d38]
nmysqgl d = nysql d- debug
ledir = /opt/local/nysql/libexec

e --no-log
Print log information to st dout rather than to the log file. By default, output goes to the log file.
¢ --password=password

The password of the MySQL account to use when invoking nysql adm n. Note that the password value is not optional for this op-
tion, unlike for other MySQL programs.

e --silent
Silent mode; disable warnings.

e --tcp-ip
Connect to each MySQL server viathe TCP/IP port instead of the Unix socket file. (If a socket fileis missing, the server might still
be running, but accessible only via the TCP/IP port.) By default, connections are made using the Unix socket file. This option af-
fectsst op and r epor t operations.

e --user=user_name
The username of the MySQL account to use when invoking nysql admi n.

e --verbose

Be more verbose.

213



MySQL Programs

.

--version

Display version information and exit.

Some notes about mysql d_nul ti :

Most important: Beforeusing mysql d_nul t i be surethat you understand the meanings of the options that are passed to the
nysql d servers and why you would want to have separate nysql d processes. Beware of the dangers of using multiple mysql d
servers with the same data directory. Use separate data directories, unless you know what you are doing. Starting multiple servers
with the same data directory does not give you extra performance in athreaded system. See Section 5.6, “Running Multiple MySQL
Servers on the Same Machine’.

Important

Make sure that the data directory for each server isfully accessible to the Unix account that the specific nysql d process
is started as. Do not use the Unix r oot account for this, unless you know what you are doing. See Section 5.3.5, “How to
Run MySQL asaNormal User”.

Make sure that the MySQL account used for stopping the mysql d servers (with thenysql admi n program) has the same user-
name and password for each server. Also, make sure that the account has the SHUTDOWN privilege. If the servers that you want to
manage have different usernames or passwords for the administrative accounts, you might want to create an account on each server
that has the same username and password. For example, you might set up acommon rul t i _admni n account by executing the fol-
lowing commands for each server:

shell > nmysql -u root -S /tnp/nysql.sock -p
Ent er password
nysgl > GRANT SHUTDOWN ON *. *
-> TO 'mul ti _admi n' @1 ocal host' | DENTI FI ED BY ' nul ti pass'

See Section 5.4.2, “How the Privilege System Works”. Y ou have to do thisfor each nysql d server. Change the connection para-
meters appropriately when connecting to each one. Note that the hostname part of the account name must allow you to connect as
nmul ti _admi n from the host where you want to run nysql d_nul ti .

The Unix socket file and the TCP/IP port number must be different for every nysql d. (Alternatively, if the host has multiple net-
work addresses, you can use - - bi nd- adr ess to cause different serversto listen to different interfaces.)

The- - pi d-fil e optionisvery important if you areusing mysql d_saf e to start mysql d (for example, -

-nmysql d=nysql d_saf e) Every mysql d should haveits own process ID file. The advantage of using nysql d_saf e instead
of mysql disthat nysql d_saf e monitorsitsmysql d process and restarts it if the process terminates due to asignal sent using
ki || -9 orfor other reasons, such as a segmentation fault. Please note that the mysql d_saf e script might require that you start
it from a certain place. This means that you might have to change location to a certain directory before running mysql d_nul ti . If
you have problems starting, please seethenysql d_saf e script. Check especially the lines:

MY_PWD="pwd"

# Check If we are starting this relative (for the binary rel ease)

if test -d $MY_PWD/ data/nysql -a -f ./share/nysql/english/errmsg.sys -a \
-x ./bin/nysqld

The test performed by these lines should be successful, or you might encounter problems. See Section 4.3.2, “nysql d_saf e —
MySQL Server Startup Script”.

Y ou might want to usethe - - user option for mysql d, but to do thisyou need to runthe nysql d_nul ti script asthe Unix
r oot user. Having the option in the option file doesn't matter; you just get awarning if you are not the superuser and the mysql d
processes are started under your own Unix account.

The following example shows how you might set up an option file for usewith mysql d_mul ti . The order in which thenysql d pro-
grams are started or stopped depends on the order in which they appear in the option file. Group numbers need not form an unbroken se-
quence. Thefirst and fifth [ mysql dN] groups were intentionally omitted from the example to illustrate that you can have “gaps’ in
the option file. This gives you more flexibility.

# This file should probably be in your hone dir (~/.ny.cnf)
# or /etc/ny.cnf
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# Version 2.1 by Jani Tol onen

[nysqgld_nul ti]

nysql d = [usr/local /bin/nmysql d_safe

nysql admi n = /usr/|ocal /bi n/ mysql adni n

user = mul ti _admn

passwor d = mul ti pass

[nysql d2]

socket = /tnp/ nysql . sock2

port = 3307

pid-file = /usr/local/nysql/var2/hostnane. pi d2
datadir = /usr/local /mysql /var2

| anguage = /usr/local /share/ nmysqgl / english

user = john

[nmysql d3]

socket = /tnp/ mysql . sock3

port = 3308

pid-file = /usr/local / mysql / var 3/ host nane. pi d3
dat adir = /usr/local /nmysql /var3

| anguage = /usr/local / share/ nysql / swedi sh

user = nmonty

[mysql d4]

socket = /tnp/ nysql . sock4

port = 3309

pid-file = [usr/local / mysql / var 4/ host nare. pi d4
dat adi r = [usr/local /nysql /var4

| anguage = /usr/local /share/ nmysql / estoni a

user = tonu

[nysql d6]

socket = /tnp/ mysql . sock6

port = 3311

pid-file = /usr/local/nysql/var6/hostnane. pi dé
datadir = /usr/local /mysql /var6

I anguage = /usr/local/share/ nysqgl/j apanese
user = jani

See Section 4.2.3.2, “Using Option Files’.

4.4. MySQL Installation-Related Programs

The programs in this section are used when installing or upgrading MySQL .

4.4.1. conp_err — Compile MySQL Error Message File

conp_err createstheer r nsg. sys filethat isused by nysql d to determine the error messages to display for different error codes.
conp_er r normally isrun automatically when MySQL is built. It compilestheer r nsg. sys file from the plaintext file located at
sql / share/ errmnsg. t xt in MySQL source distributions.

conp_err asogeneratesnysql d_error. h,nysql d_ernane. h,andsql _st at e. h header files.

For more information about how error messages are defined, see the MySQL Internals Manual.

Invokeconp_err likethis:

shel | > conp_err [options]

conp_er r understands the options described in the following list.

e --help,-?

Display a help message and exit.
e --charset=path, -C path

The character set directory. The defaultis. . / sql / shar e/ char set s.
¢ --debug=debug_options, -# debug_options

Write adebugging log. Thedebug_opt i ons string oftenis' d: t: O, fi | e_nane' . Thedefaultis
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"dit: O /tnp/ conp_err.trace'.
e --debug-info,-T

Print some debugging information when the program exits.
e --header_file=file_name, -H file_nanme

The name of the error header file. The defaultismysql d_error. h.
e --in_file=file_nane, -F file_nane

The name of theinput file. The defaultis. . / sql / shar e/ errmsg. t xt.
e --name_file=file_name, -N file_nane

The name of the error namefile. The default isnmysql d_er nane. h.
e --out_dir=path, -D path

The name of the output base directory. Thedefaultis. . / sql / share/ .
e --out_file=file_name, -O file_nane

The name of the output file. Thedefaultiser r nsg. sys.
e --statefile=file_nane, -S file_nane

The name for the SQLSTATE header file. The defaultissql _st at e. h.
e --version,-V

Display version information and exit.

4.4.2. make_wi n_bi n_di st — Package MySQL Distribution as ZIP Archive

This script is used on Windows after building aMySQL distribution from source to create executable programs. It packages the binaries
and support filesinto a ZIP archive that can be unpacked at the location where you want to install MySQL.

make_w n_bi n_di st isashell script, so you must have Cygwin installed to useit.

This program's use is subject to change. Currently, you invoke it as follows from the root directory of your source distribution:

shel | > make_wi n_bi n_di st [options] package_basenane [copy_def ...]

Thepackage_basenane argument provides the basename for the resulting ZIP archive. This name will be the name of the directory
that results from unpacking the archive.

Because you might want to include files of directories from other builds, you can instruct this script do copy them in for you, via
copy_def arguments, which of whichisof theformrel ati ve_dest _nane=sour ce_nane.

Example:

bi n/ nysql d- max. exe=. ./ ny- max- bui | d/ sql / r el ease/ nysql d. exe

If you specify adirectory, the entire directory will be copied.

make_w n_bi n_di st understands the following options:

¢ --debug

Pack the debug binaries and produce an error if they were not built.
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e --enbedded
Pack the embedded server and produce an error if it was not built. The default isto pack it if it was built.
e --exe-suffix=suffix
Add a suffix to the basename of themys gl binary. For example, a suffix of - abc produces abinary named nysql d- abc. exe.
e --no-debug
Don't pack the debug binaries even if they were built.
e --no-enbedded
Don't pack the embedded server even if it was built.
e --only-debug

Use this option when the target for this build was Debug, and you just want to replace the normal binaries with debug versions (that
is, do not use separate debug directories).

4.4.3. make win_src_distribution— Create Source Distribution for Windows

make_w n_src_di stributi on creates aWindows source package to be used on Windows systems. It is used after you configure
and build the source distribution on a Unix or Unix-like system so that you have a server binary to work with. (See the instructions at
Section 2.4.15.6.5, “Creating a Windows Source Package from the Bazaar Repository”.)

Invokemake_wi n_src_di stri buti on likethisfrom the top-level directory of aMySQL source distribution:

shel | > nake_wi n_src_distribution [options]

make_wi n_src_di st ri buti on understands the following options:

e --help
Display a help message and exit.
e --debug

Print information about script operations; do not create a package.
e --tnp
Specify the temporary location.
e --suffix
The suffix name for the package.
e --dirnane
Directory hameto copy files (intermediate).
e --silent
Do not print verbose list of files processed.
e --tar
Createat ar . gz packageinstead of a. zi p package.

By default, make_wi n_src_di stri buti on createsaZip-format archive with the namenysql - VERSI ON-wi n- src. zi p,
where VERSI ON represents the version of your MySQL source tree.
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4.4.4. nysgl bug — Generate Bug Report

This program enables you to generate a bug report and send it to MySQL AB. It isashell script and runs on Unix.

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.

nysql bug helpsyou generate areport by determining much of the following information automatically, but if something important is
missing, please include it with your message. mysql bug can befoundinthescr i pt s directory (source distribution) and in the bi n
directory under your MySQL installation directory (binary distribution).

Invoke nysql bug without arguments:
shel | > nysql bug

The script will place you in an editor with a copy of the report to be sent. Edit the lines near the beginning that indicate the nature of the
problem. Then write the file to save your changes, quit the editor, and nysql bug will send the report by email. perform.

4.4.5.nysqgl _fix privilege tables —Upgrade MySQL System Tables

Some releases of MySQL introduce changes to the structure of the system tablesinthe nysql database to add new privileges or sup-
port new features. When you update to a new version of MySQL, you should update your system tables as well to make sure that their
structureis up to date. Otherwise, there might be capabilities that you cannot take advantage of. First, make a backup of your mysql
database, and then use the following procedure.

Note

Asof MySQL 5.0.19, nysql _fi x_privil ege_tabl es issuperseded by nysql _upgr ade, which should be used
instead. See Section 4.4.9, “nysql _upgr ade — Check Tablesfor MySQL Upgrade’.

On Unix or Unix-like systems, update the system tables by runningthenysql _fi x_pri vi |l ege_t abl es script:

shel | > nmysqgl _fix_privilege_tables

Y ou must run this script while the server is running. It attempts to connect to the server running on the local host asr oot . If your

r oot account requires a password, indicate the password on the command line like this:

shel | > nmysqgl _fix_privil ege_tables --password=root_password

Thenysqgl _fix_privilege_tabl es script performs any actions necessary to convert your system tablesto the current format.
You might seesome Dupl i cat e col urm namne warnings as it runs; you can ignore them.

After running the script, stop the server and restart it so that it uses any changes that were made to the system tables.

On Windows systems, MySQL distributionsincludeanysql _fi x_pri vil ege_t abl es. sql SQL script that you can run using
thenysql client. For example, if your MySQL installation islocated at C: \ Pr ogr am Fi | es\ MySQL\ MySQL Server 5.0,the
commands look like this:

C\>cd "C\Program Fi | es\ \y\SQL\ \ySQL Server 5.0"
C:\> bin\nysqgl -u root -p mysql
nysql > SOURCE share/ nysqgl _fix_privilege_tables.sq

Note
I Prior to version 5.0.38, thisscriptisfound inthe scr i pt s directory.
Thenysqgl command will prompt you for ther oot password; enter it when prompted.
If your installation is located in some other directory, adjust the pathnames appropriately.

Aswith the Unix procedure, you might see some Dupl i cat e col unm nane warningsasnysql processes the statementsin the
nysql _fix_privilege_tables.sql script; you canignorethem.
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After running the script, stop the server and restart it.

4.4.6. nysgl install _db— Initialize MySQL Data Directory

nysql _i nstal | _db initializesthe MySQL data directory and creates the system tables that it contains, if they do not exist. Because
the MySQL server, nysql d, needs to access the data directory when it runs later, you should either run mysql _i nst al | _db from
the same account that will be used for running nysql d or runitasr oot and usethe- - user option to indicate the username that
nysql d will run as.

Toinvokenysql _i nst al | _db, use the following syntax:

shel | > nmysqgl _install _db [options]

nysql _i nstal | _db needstoinvokenmysql d withthe- - boot st rap and - - ski p- gr ant - t abl es options (see Sec-

tion 2.4.15.2, “Typica conf i gur e Options”). If MySQL was configured with the - - di sabl e- gr ant - opt i ons option, -
-boot st rap and - - ski p- grant -t abl es will be disabled. To handle this, set the MYySQLD_BOOTSTRAP environment variable
to the full pathname of a server that has all options enabled. mysql _i nst al | _db will use that server.

nysql _i nstal | _db supportsthe following options:

e --basedir=path
The path to the MySQL installation directory.
e --force

Causesnmysql _i nstal | _db toruneven if DNS does not work. In that case, grant table entries that normally use hostnames will
use | P addresses.

e --datadir=path,--Idata=path
The path to the MySQL data directory.
e --rpm
For internal use. This option is used by RPM files during the MySQL installation process.
e --skip-nane-resol ve
Use IP addresses rather than hostnames when creating grant table entries. This option can be useful if your DNS does not work.
e --srcdir=path

For internal use. The directory under which mysql _i nst al | _db looks for support files such as the error message file and thefile
for populating the help tables. This option was added in MySQL 5.0.32.

e --user=user_nane
The login username to use for running mysql d. Files and directories created by nysql d will be owned by this user. Y ou must be
r oot to usethisoption. By default, mysql d runsusing your current login name and files and directories that it creates will be
owned by you.

e --verbose
Verbose mode. Print more information about what the program does.

e --w ndows

For interna use. This option is used for creating Windows distributions.

4.4.7.nysqgl _secure_installation—Improve MySQL Installation Security

This program enables you to improve the security of your MySQL installation in the following ways:
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¢ You can set apassword for r oot accounts.
¢ Youcanremover oot accountsthat are accessible from outside the local host.
¢ You can remove anonymous-user accounts.

¢ Youcanremovethet est database, which by default can be accessed by anonymous users.

Invokenysql _secure_i nstal | ati on without arguments:

shel | > mysqgl _secure_installation

The script will prompt you to determine which actions to perform.

4.4.8.nysqgl _tzinfo to sql — Load the Time Zone Tables

Thenysql _tzinfo_to_sqgl program loadsthe time zonetablesinthe mysql database. It isused on systemsthat have a zoneinfo
database (the set of files describing time zones). Examples of such systems are Linux, FreeBSD, Sun Solaris, and Mac OS X. One likely
location for thesefilesisthe/ usr/ shar e/ zonei nf o directory (/ usr/ shar e/ | i b/ zonei nf o on Solaris). If your system does
not have a zoneinfo database, you can use the downloadable package described in Section 9.7, “MySQL Server Time Zone Support”.

nysql _tzinfo_to_sql canbeinvoked severa ways:
shel | > nysql _tzinfo_to_sql tz_dir

shel | > nysql _tzinfo to sql tz file tz nane
shell > nysql _tzinfo_to_sql --leap tz_file

For the first invocation syntax, pass the zoneinfo directory pathnameto nysql _t zi nf o_t o_sql and send the output into the
nysql program. For example:

shel | > nysql _tzinfo_to_sql /usr/share/zoneinfo | nysql -u root nysql

nysql _tzinfo_to_sql readsyour system'stime zone files and generates SQL statements from them. mysql processes those
statements to load the time zone tables.

The second syntax causesmysql _t zi nf o_t o_sql toload asingletimezonefilet z_fi | e that corresponds to atime zone name
tz_nane:

shel | > nysql _tzinfo_to_sql tz_file tz_nane | nysqgl -u root nysql

If your time zone needs to account for leap seconds, invokenysql _t zi nf o_t o_sql using the third syntax, which initializes the
leap second information. t z_f i | e isthe name of your time zone file:

shel |l > nmysql _tzinfo_to_sql --leap tz_file | mysgl -u root mysql

After runningnysql _tzinfo_to_sql,itisbest to restart the server so that it does not continue to use any previously cached time
zone data.

4.4.9. nysqgl _upgrade — Check Tables for MySQL Upgrade

nysql _upgr ade should be executed each time you upgrade MySQL . It checks all tablesin all databases for incompatibilities with
the current version of MySQL Server. If atableisfound to have a possible incompatibility, it is checked. If any problems are found, the
tableisrepaired. nysql _upgr ade aso upgrades the system tables so that you can take advantage of new privileges or capabilities
that might have been added.

All checked and repaired tables are marked with the current MySQL version number. This ensures that next time you run
nysql _upgr ade with the same version of the server, it can tell whether there is any need to check or repair the table again.

nysql _upgr ade also savesthe MySQL version number in afile named mysql _upgr ade_i nf o inthe datadirectory. Thisisused
to quickly check if all tables have been checked for this release so that table-checking can be skipped. To ignore thisfile, use the -
- f or ce option.
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Caution

Some upgrade incompatibilities may require special handling before you upgrade your MySQL installation and run
mysql _upgr ade. See Section 2.4.17, “Upgrading MySQL", for instructions on determining whether any such incom-
patibilities apply to your installation and how to handle them.

To check and repair tables and to upgrade the system tables, mysql _upgr ade executes the following commands:

nysql check --check-upgrade --all-databases --auto-repair
nysql _fix_privilege_tables

nysql _upgr ade supersedesthe older nysql _fi x_privil ege_t abl es script. InMySQL 5.0.19, nysql _upgr ade wasad-
ded as a shell script and worked only for Unix systems. As of MySQL 5.0.25, mysql _upgr ade isan executable binary and is avail-
able on all systems. On systems older than those supporting nysql _upgr ade, you can execute the mysql check command manu-
ally, and then upgrade your system tables as described in Section 4.4.5, “nysql _fi x_pri vil ege_t abl es — Upgrade MySQL
System Tables'.

If you install MySQL from RPM packages on Linux, you must install the server and client RPMs. nysql _upgr ade isincluded in the
server RPM but requires the client RPM because the latter includes mysql check. (See Section 2.4.9, “Installing MySQL from RPM
Packages on Linux”.)

For details about what is checked, see the description of the FOR UPGRADE option of the CHECK TABLE statement (see Sec-
tion 12.5.2.3, “CHECK TABLE Syntax”).

Tousenysql _upgr ade, make sure that the server is running, and then invoke it like this:

shel | > nmysql _upgrade [options]

After running mysql _upgr ade, stop the server and restart it so that it uses any changes that were made to the system tables.
nysql _upgr ade reads options from the command line and from the [ mysql _upgr ade] group in option files. It supports the op-
tionsin the following list. Other options are passed to nysql check andtonysql _fi x_privil ege_t abl es. For example, it
might be necessary to specify the - - passwor d[ =passwor d] option.
e --help

Display a short help message and exit.
e --basedir=path

The path to the MySQL installation directory.
e --datadir=path

The path to the data directory.
« --force

Force execution of mysql check evenif nysql _upgr ade has already been executed for the current version of MySQL. (In oth-
er words, this option causesthe mysql _upgr ade_i nf o fileto beignored.)

e --tnpdir=path,-t path

The pathname of the directory to use for creating temporary files. This option was added in MySQL 5.0.62.
e --uSer=user_nane,-u user_name

The MySQL username to use when connecting to the server. The default usernameisr oot .
e --verbose

Verbose mode. Print more information about what the program does.
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4.5. MySQL Client Programs
45.1. nysgl — The MySQL Command-Line Tool

nysql isasimple SQL shell (with GNU r eadl i ne capabilities). It supports interactive and non-interactive use. When used interact-
ively, query results are presented in an ASCII-table format. When used non-interactively (for example, as afilter), the result is presented
in tab-separated format. The output format can be changed using command options.

If you have problems due to insufficient memory for large result sets, use the - - qui ck option. Thisforcesmysql to retrieve results
from the server arow at atime rather than retrieving the entire result set and buffering it in memory before displaying it. Thisis done by
returning the result set using themysql _use_resul t () CAPI functionin the client/server library rather than

nysql _store_result().

Using mysql isvery easy. Invoke it from the prompt of your command interpreter as follows:

shel | > nysqgl db_nane

Or:

shel | > mysqgl --user=user_nane --password=your_password db_nane

Then type an SQL statement, end it with“; ”,\ g, or \ Gand press Enter.

Asof MySQL 5.0.25, typing Control-C causes nysql to attempt to kill the current statement. If this cannot be done, or Control-C is
typed again before the statement iskilled, mysql exits. Previously, Control-C caused mysql to exit in all cases.

Y ou can execute SQL statementsin ascript file (batch file) like this:

shell > nmysql db_name < script.sql > output.tab

45.1.1. nysql Options

Table 4.2. nysqgl Option Reference

Format Config File Description Introduc-
tion

--auto-rehash auto-rehash Enable automatic rehashing

--batch batch Don't use history file

--character-sets-dir=name | character-sets-dir Set the default character set

--column-names column-names Write column names in results

--comments comments Whether to retain or strip comments in statements sent to the serv- |5.0.52
er

--compress compress Compress al information sent between the client and the server

--connect_timeout=value |connect_timeout The number of seconds before connection timeout

--database=dbname database The database to use

--debug[=debug_options] |debug Write adebugging log

--debug-info debug-info Print debugging information, memory and CPU statistics when the
program exits

- default-character-set Use charset_name as the default character set

fgat-charac-

ter-set=charset_name

--delimiter=str delimiter Set the statement delimiter

--execute=statement execute Execute the statement and quit

--force force Continue even if an SQL error occurs

--help Display help message and exit
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Format Config File Description I_ntroduc-
tion

--host=host_name host Connect to the MySQL server on the given host

--html html Produce HTML output

--ignore-spaces ignore-spaces Ignore spaces after function names

--line-numbers line-numbers Write line numbers for errors

--loca-infile[={ 0|1}] local-infile Enable or disable for LOCAL capability for LOAD DATA IN-
FILE

- max_allowed_packet The maximum packet length to send to or receive from the server

max_allowed_packet=val

ue

--max_join_size=value |max_join_size The automatic limit for rowsin ajoin when using --safe-updates

--named-commands named-commands Enable named mysgl commands

- net_buffer_length The buffer size for TCP/IP and socket communication

-net_buffer_length=value

--no-auto-rehash Disable automatic rehashing

--no-beep no-beep Do not beep when errors occur

--no-named-commands | ho-named-commands Disable named mysqgl commands

--no-pager no-pager Deprecated form of --skip-pager

--no-tee no-tee Do not copy output to afile

--one-database one-database Ignore statements except those for the default database named on
the command line

--pager[=command] pager Use the given command for paging query output

--password[=password] |password The password to use when connecting to the server

--port=port_num port The TCP/IP port number to use for the connection

--prompt=format_str prompt Set the prompt to the specified format

--protocol=type protocol The connection protocol to use

--quick quick Do not cache each query result

--raw raw Write column values without escape conversion

--reconnect reconnect If the connection to the server islost, automatically try to recon-
nect

--safe-updates safe-updates Allow only UPDATE and DELETE statements that specify key
values

--secure-auth secure-auth Do not send passwords to the server in old (pre-4.1.1) format

--select_limit=value select_limit The automatic limit for SELECT statements when using -
-safe-updates

--show-warnings show-warnings Show warnings after each statement if there are any 5.0.6

--sigint-ignore sigint-ignore Ignore SIGINT signals (typically the result of typing Control-C)
--silent silent Silent mode
--skip-auto-rehash skip-auto-rehash Disable automatic rehashing

--skip-column-names

skip-column-names

Do not write column namesin results

--skip-line-numbers

skip-line-numbers

Skip line numbersfor errors

--skip-named-commands

skip-named-commands

Disable named mysqgl commands

--skip-pager skip-pager Disable paging

--skip-reconnect skip-reconnect Disable reconnecting

--socket=path socket For connections to localhost

--ssl-ca=file_name ssl-ca The path to afile that contains alist of trusted SSL CAs

- ssl-capath The path to adirectory that contains trusted SSL CA certificatesin
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Format Config File Description Introduc-
tion
- PEM format
sql-
capath=directory_name
--sdl-cert=file_name ssl-cert The name of the SSL certificate file to use for establishing a se-
cure connection
--ssl-cipher=cipher_list |sdl-cipher A list of alowable ciphersto use for SSL encryption
--s3l-key=file_name ssl-key The name of the SSL key file to use for establishing a secure con-

nection

--ssl-verify-server-cert

ssl-verify-server-cert

The server's Common Name valuein its certificate is verified
against the hostname used when connecting to the server

--table table Display output in tabular format

--tee=file_name tee Append a copy of output to the given file

--unbuffered unbuffered Flush the buffer after each query

--user=user_name user The MySQL username to use when connecting to the server

--verbose Verbose mode

--version Display version information and exit

--vertical vertical Print query output rows vertically (one line per column value)

--wait walit If the connection cannot be established, wait and retry instead of
aborting

--xml xml Produce XML output

nysql supports the following options:

e« --help,-?
Display a help message and exit.
e --auto-rehash

Enable automatic rehashing. This option is on by default, which enables database, table, and column name completion. Use -
- di sabl e- aut o- r ehash to disable rehashing. That causes mysql to start faster, but you must issuether ehash command if
you want to use name completion.

To complete aname, enter the first part and press Tab. If the name is unambiguous, mysql completesit. Otherwise, you can press
Tab again to see the possible names that begin with what you have typed so far. Completion does not occur if there is no default

database.

e --batch,-B

Print results using tab as the column separator, with each row on a new line. With this option, mysql does not use the history file.

Batch mode results in non-tabular output format and escaping of special characters. Escaping may be disabled by using raw mode;
see the description for the - - r aw option.

e --character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.

¢ --colum-nanes

Write column names in results.

e --coments,-c

Whether to preserve comments in statements sent to the server. The default is --skip-comments (discard comments), enable with -
-comments (preserve comments). This option was added in MySQL 5.0.52.
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--conpress,-C

Compress all information sent between the client and the server if both support compression.
- -dat abase=db_nan®e, - D db_nane

The database to use. Thisis useful primarily in an option file.

- - debug[ =debug_options],-# [ debug_opti ons]

Write adebugging log. Thedebug_opti ons string oftenis' d: t: o, fi | e_nane' . Thedefault is
"dit:o,/tnp/ nysqgl.trace'.

--debug-info,-T

Print some debugging information when the program exits.

--defaul t-character-set=charset_nane

Usechar set _nane asthe default character set. See Section 9.2, “The Character Set Used for Data and Sorting”.
--delimter=str

Set the statement delimiter. The default is the semicolon character (“; ).

- - di sabl e- naned- conmands

Disable named commands. Usethe\ * form only, or use named commands only at the beginning of aline ending with a semicolon
(*; ). mysql startswith this option enabled by default. However, even with this option, long-format commands still work from the
first line. See Section 4.5.1.2, “nysqgl Commands”.

--execute=statenent,-e statenent

Execute the statement and quit. The default output format is like that produced with - - bat ch. See Section 4.2.3.1, “Using Options
on the Command Line”, for some examples.

--force,-f

Continue even if an SQL error occurs.

- - host =host _nane, - h host _nane
Connect to the MySQL server on the given host.
--htm ,-H

Produce HTML output.
--ignore-spaces,-i

Ignore spaces after function names. The effect of thisis described in the discussion for the | GNORE_SPACE SQL mode (see Sec-
tion 5.1.7, “SQL Modes").

--line-nunbers

Write line numbers for errors. Disable thiswith - - ski p-1 i ne- nunbers.

--local-infile[={0]1}]

Enable or disable LOCAL capability for LOAD DATA | NFI LE. With no value, the option enables LOCAL. The option may be giv-

enas--local-infile=0or--1ocal-infile=1toexplicitly disable or enable LOCAL. Enabling LOCAL has no effect if
the server does not also support it.

For expert advice on the security implications of enabling LOCAL, subscribe to the MySQL Enterprise Monitor.

MySQL Enterprise
For more information, see http://www.mysql.com/products/enterprise/advisors.html.
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- - naned- commands, - G

Enable named nmysql commands. Long-format commands are allowed, not just short-format commands. For example, qui t and
\ q both are recognized. Use - - ski p- naned- conmands to disable named commands. See Section 4.5.1.2, “nnysqgl Com-
mands”’.

--no-aut o-r ehash, - A

Deprecated form of - ski p- aut o- r ehash. Use- - di sabl e- aut o- r ehash instead. See the description for -
-aut o-r ehash.

--no-beep,-b

Do not beep when errors occur.

- - no- named- conmands, - g

Deprecated, use - - di sabl e- naned- commands instead.

- - no- pager

Deprecated form of - - ski p- pager . Seethe- - pager option.

--no-tee

Do not copy output to afile. Section 4.5.1.2, “nmysql Commands’, discusses teefiles further.
- - one-dat abase, -0

Ignore statements except those for the default database named on the command line. Thisis useful for skipping updates to other
databases in the binary log.

- - pager [ =command]

Use the given command for paging query output. If the command is omitted, the default pager is the value of your PAGER environ-
ment variable. Valid pagersarel| ess, nore,cat [> fil enane], and so forth. This option works only on Unix. It does not
work in batch mode. To disable paging, use - - ski p- pager . Section 4.5.1.2, “nmnysql Commands”, discusses output paging fur-
ther.

- - passwor d[ =passwor d] , - p[ passwor d]

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--pipe,-W

On Windows, connect to the server via a named pipe. This option applies only for connections to alocal server, and only if the serv-
er supports named-pipe connections.

--port=port_num-P port_num
The TCP/IP port number to use for the connection.
--pronpt=format_str

Set the prompt to the specified format. The default ismysql >. The special sequences that the prompt can contain are described in
Section 4.5.1.2, “nysql Commands’.

- - prot ocol ={ TCP| SOCKET| Pl PE| MEMORY}
The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause

aprotocol to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL
Server”.
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--quick,-q

Do not cache each query result, print each row asit isreceived. This may slow down the server if the output is suspended. With this
option, mysql does not use the history file.

--raw,-r

For tabular output, the “boxing” around columns enables one column value to be distinguished from another. For non-tabular output
(such asis produced in batch mode or when the - - bat ch or - - si | ent optionisgiven), specia characters are escaped in the out-
put so they can be identified easily. Newline, tab, NUL, and backslash are writtenas\ n,\ t,\ 0, and\ \ . The- - r awoption dis-
ablesthis character escaping.

The following example demonstrates tabular versus non-tabular output and the use of raw mode to disable escaping:

% mysql

nysql > SELECT CHAR(92);

focoococoooo +

| CHAR(92) |
LT +

% nmysql -s
nysql > SELECT CHAR(92);
\C{-lAR( 92)

% nmysql -s -r
nysql > SELECT CHAR(92);
CHAR(92)

--reconnect

If the connection to the server islost, automatically try to reconnect. A single reconnect attempt is made each time the connection is
lost. To suppress reconnection behavior, use - - ski p-r econnect .

--saf e-updates,--i-ama-dumy,-U

Allow only those UPDATE and DELETE statements that specify which rows to modify by using key values. If you have set this op-
tion in an option file, you can override it by using - - saf e- updat es on the command line. See Section 4.5.1.5, “nysql Tips’,
for more information about this option.

--secure-auth

Do not send passwords to the server in old (pre-4.1.1) format. This prevents connections except for servers that use the newer pass-
word format.

MySQL Enterprise
For expert advice on database security, subscribe to the MySQL Enterprise Monitor. For more information, see
http://www.mysql.com/products/enterprise/advisors.html.

- - show war ni ngs

Cause warnings to be shown after each statement if there are any. This option applies to interactive and batch mode. This option was
added in MySQL 5.0.6.

--sigint-ignore

Ignore SI Gl NT signals (typically the result of typing Control-C).

--silent,-s

Silent mode. Produce less output. This option can be given multiple times to produce less and less output.

This option results in non-tabular output format and escaping of special characters. Escaping may be disabled by using raw mode;
see the description for the - - r aw option.

- - ski p- col um- nanes, - N

227


http://www.mysql.com/products/enterprise/advisors.html

MySQL Programs

Do not write column names in results. The short format, - N is deprecated, use the long format instead.
--ski p-1ine-nunbers,-L

Do not write line numbers for errors. Useful when you want to compare result files that include error messages. The short format, -
L is deprecated, use the long format instead.

--socket =path,-S path
For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.
--ssl*

Options that begin with - - ss| specify whether to connect to the server via SSL and indicate where to find SSL keys and certific-
ates. See Section 5.5.7.3, “SSL Command Options’.

--table,-t
Display output in table format. Thisis the default for interactive use, but can be used to produce table output in batch mode.
--tee=fil e_nane

Append a copy of output to the given file. This option does not work in batch mode. in Section 4.5.1.2, “nysql Commands’, dis-
cusses tee files further.

--unbuffered,-n

Flush the buffer after each query.

- - user =user_nane,-uU user_nane

The MySQL username to use when connecting to the server.
--verbose,-v

Verbose mode. Produce more output about what the program does. This option can be given multiple times to produce more and
more output. (For example, - v - v - v produces table output format even in batch mode.)

--version,-V
Display version information and exit.
--vertical,-E

Print query output rows vertically (one line per column value). Without this option, you can specify vertical output for individual
statements by terminating them with\ G

--wait,-w
If the connection cannot be established, wait and retry instead of aborting.
--xm, - X
Produce XML output.
Note

Prior to MySQL 5.0.26, there was no differentiation in the output when using this option between columns containing the
NULL value and columns containing the string literal ' NULL' ; both were represented as

<field name="col utm_nane" >NULL</fi el d>

Beginning with MySQL 5.0.26, the output when - - xm isused with mysqgl matchesthat of nysql dunp - - xni . Seethe section
of the Manual which discussesthe - - xml option for nysql dunp for details.
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Beginning with MySQL 5.0.40, the XML output also uses an XML namespace, as shown here:

shel | > nysql --xm -uroot -e "SHOW VARI ABLES LIKE 'version%"
<?xm version="1.0"?>

<resul tset statenment="SHOW VARI ABLES LI KE 'version%" xm ns:xsi="http://ww.w3. org/ 2001/ XM_Schena- i nst ance" >
<r ow>

<field name="Vari abl e_nanme" >versi on</fi el d>

<field name="Val ue">5. 0. 40- debug</fiel d>

</row>

<r ow>

<field name="Vari abl e_nane">versi on_coment </fiel d>

<field name="Val ue">Source distribution</field>

</row>

<r ow>

<field name="Vari abl e_nanme" >ver si on_conpi | e_machi ne</fiel d>
<field name="Val ue">i 686</fi el d>

</row>

<r ow>

<field name="Vari abl e_nanme" >versi on_conpi |l e_os</fiel d>
<field name="Val ue">suse-| i nux-gnu</fiel d>

</ row>

</resul tset>

(See Bug#25946.)

You can also set the following variablesby using - - var _nane=val ue. The- - set - vari abl e format is deprecated.

e« connect _tineout
The number of seconds before connection timeout. (Default valueis0.)
« max_al | oned_packet
The maximum packet length to send to or receive from the server. (Default valueis 16MB.)
e max_j oin_size
The automatic limit for rowsin ajoin when using - - saf e- updat es. (Default value is 1,000,000.)
e net_buffer _length
The buffer size for TCP/IP and socket communication. (Default valueis 16KB.)
e select_limt

The automatic limit for SELECT statementswhen using - - saf e- updat es. (Default value is 1,000.)

Itisalso possible to set variablesby using - - var _nanme=val ue. The- - set - vari abl e format is deprecated.

On Unix, themmysql client writes arecord of executed statementsto a history file. By default, the history file is named

. nysql _hi st ory and iscreated in your home directory. To specify adifferent file, set the value of the MYSQL_HI STFI LE environ-

ment variable.

If you do not want to maintain a history file, first remove . nysql _hi st ory if it exists, and then use either of the following tech-

niques:

e Setthe MYSQL_HI STFI LE variableto/ dev/ nul | . To cause this setting to take effect each time you log in, put the setting in one
of your shell's startup files.

e Create. nmysql _hi st ory asasymboliclinkto/ dev/ nul | :

shell> In -s /dev/null $HOVE/ .nysql _history

Y ou need do this only once.
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4.5.1.2. nysqgl Commands

nysql sendseach SQL statement that you issue to the server to be executed. There is also a set of commandsthat nysql itself inter-
prets. For alist of these commands, type hel p or\ h at themysql > prompt:
nysql > hel p

List of all MySQ conmands:
Note that all text commands nust be first on line and end with ';"'
5

? (\?) Synonymfor “help'.

cl ear (\c) dear conmmand.

connect (\r) Reconnect to the server. Optional argunments are db and host.

delimter (\d) Set statement delimter. NOTE: Takes the rest of the line as
new deliniter.

edit (\e) Edit command with $ED TOR

ego (\G Send conmmand to nysql server, display result vertically.

exit (\g) Exit nysqgl. Same as quit.

go (\g) Send conmand to nysql server.

hel p (\h) Display this help.

nopager (\'n) Disable pager, print to stdout.

not ee (\t) Don't wite into outfile.

pager (\P) Set PAGER [to_pager]. Print the query results via PAGER

print (\p) Print current conmmand.

pr onpt (\R) Change your nysqgl pronpt.

uit (\g) Qit nysql.

rehash (\#) Rebuild conpl etion hash.

source (\.) Execute an SQ script file. Takes a file name as an argunent.

status (\s) Get status information fromthe server.

system (\!') Execute a system shell conmmand.

tee (\T) Setf_olutfile [to_outfile]. Append everything into given
outfile.

use (\u) Use another database. Takes database name as argunent.

char set (\C) Switch to another charset. Mght be needed for processing
binlog with multi-byte charsets.

war ni ngs (\W Show warnings after every statenent.

nowarning (\w) Don't show warnings after every statenent.

For server side help, type 'help contents'

Each command has both along and short form. The long form is not case sensitive; the short form is. The long form can be followed by
an optiona semicolon terminator, but the short form should not.

The use of short-form commands within multi-line/ * ... */ commentsis not supported.

e help [arg],\h [arg],\? [arg],? [ardg]
Displays a help message listing the available nysql commands.

If you provide an argument to the hel p command, mysql usesit as a search string to access server-side help from the contents of
the MySQL Reference Manual. For more information, see Section 4.5.1.3, “nysql Server-Side Help”.

e charset charset_nane,\ C charset_nane
Thechar set command changes the default character set and issuesa SET NANES statement. This enables the character set to re-
main synchronized on the client and server if mysql isrun with auto-reconnect enabled (which is not recommended), because the
specified character set is used for reconnects. This command was added in MySQL 5.0.19.

e clear,\c
Clearsthe current input. Use thisif you change your mind about executing the statement that you are entering.

¢ connect [db_name host_nane]],\r [db_nane host_nane]]

Reconnects to the server. The optional database name and hostname arguments may be given to specify the default database or the
host where the server is running. If omitted, the current values are used.

e delimter str,\d str
Thedel i m t er command changes the string that mysql interprets as the separator between SQL statements. The default isthe
semicolon character (*; ). You should avoid the use of the backslash (“\ ") character within the delimiter because that is the escape
character for MySQL.

When the delimiter recognized by mysql is set to something other than the default of “; ”, instances of that character are sent to the
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server without interpretation. However, the server itself still interprets“; ” as a statement delimiter and processes statements accord-
ingly. This behavior on the server side comes into play for multiple-statement execution (see Section 24.7.9, “ C API Handling of
Multiple Statement Execution”), and for parsing the body of stored procedures and functions and triggers (see Section 21.1,
“Defining Stored Programs”).

edit,\e

Edits the current input statement. nysql checks the values of the EDI TOR and VI SUAL environment variables to determine which
editor to use. The default editor isvi if neither variable is set.

Theedi t command works only in Unix.

ego,\ G

Sends the current statement to the server to be executed and displays the result using vertical format.

exit,\q

Exitsnmysql .

go,\g

Sends the current statement to the server to be executed.

nopager,\n

Disables output paging. See the description for pager .

Thenopager command works only in Unix.

not ee,\'t

Disables output copying to the tee file. See the description for t ee.

nowar ni ng,\ w

Enables display of warnings after each statement. This command was added in MySQL 5.0.6.

pager [conmand],\P [comand]

By using the - - pager option when you invoke mysql , it is possible to browse or search query resultsin interactive mode with
Unix programssuch as| ess, nor e, or any other similar program. If you specify no value for the option, mysql checksthe value
of the PAGER environment variable and sets the pager to that.

Output paging can be enabled interactively with the pager command and disabled with nopager . The command takes an optional
argument; if given, the paging program is set to that. With no argument, the pager is set to the pager that was set on the command
line, or st dout if no pager was specified.

Output paging works only in Unix because it usesthe popen() function, which does not exist on Windows. For Windows, the
fat (iec()engpti on can be used instead to save query output, although it is not as convenient aspager for browsing output in some situ-
print,\p

Prints the current input statement without executing it.

pronpt [str],\R [str]

Reconfiguresthe mysql prompt to the given string. The special character sequences that can be used in the prompt are described
later in this section.

If you specify the pr onpt command with no argument, mysql resets the prompt to the default of mysql >.
quit,\q
Exitsmysql .
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rehash,\ #

Rebuilds the completion hash that enables database, table, and column name completion while you are entering statements. (See the
description for the - - aut o- r ehash option.)

source file_nane,\. file_nane
Reads the named file and executes the statements contained therein. On Windows, you can specify pathname separatorsas/ or\ \ .
status,\s

The st at us command provides some information about the connection and the server you are using. If you are running in -
- saf e- updat es mode, st at us aso printsthe values for thenysql variablesthat affect your queries.

system conmand,\! conmand

Executes the given command using your default command interpreter.

The syst emcommand works only in Unix.

tee [file_nane] ,\T [fil e_nane]

By using the - - t ee option when you invoke nysql , you can log statements and their output. All the data displayed on the screen
is appended into a given file. This can be very useful for debugging purposes also. mysql flushes results to the file after each state-

ment, just before it printsits next prompt.

Y ou can enable this feature interactively with thet ee command. Without a parameter, the previousfileis used. Thet ee file can
be disabled with the not ee command. Executing t ee again re-enables logging.

use db_nane,\u db_nane
Usesdb_nane asthe default database.
war ni ngs,\ W

Enables display of warnings after each statement (if there are any). This command was added in MySQL 5.0.6.

Here are afew tips about the pager command:

You can useit to write to afile and the results go only to thefile:

nysql > pager cat > /tnp/log.txt

Y ou can al'so pass any options for the program that you want to use as your pager:

nmysqgl > pager less -n -i -S

In the preceding example, note the - S option. Y ou may find it very useful for browsing wide query results. Sometimes a very wide
result set is difficult to read on the screen. The - S optionto | ess can make the result set much more readabl e because you can
scroll it horizontally using the left-arrow and right-arrow keys. You can also use - S interactively within | ess to switch the hori-
zontal-browse mode on and off. For more information, read the | ess manual page:

shel | > man | ess

The - F and - X options may be used with | ess to causeit to exit if output fits on one screen, which is convenient when no
scrolling is necessary:

nysql > pager less -n -i -S -F -X

Y ou can specify very complex pager commands for handling query output:

nysql > pager cat | tee /drl/tnp/res.txt \
| tee /dr2/tnp/res2.txt | less -n -i -S
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In this example, the command would send query results to two files in two different directories on two different filesystems moun-
tedon/ dr 1 and/ dr 2, yet still display the results onscreen vial ess.

You can also combinethet ee and pager functions. Have at ee file enabled and pager settol ess, and you are able to browse the
resultsusing thel ess program and still have everything appended into afile the same time. The difference between the Unix t ee used
with the pager command and the nysql built-int ee command is that the built-in t ee works even if you do not have the Unix t ee
available. The built-int ee also logs everything that is printed on the screen, whereas the Unix t ee used with pager does not log
quite that much. Additionally, t ee filelogging can be turned on and off interactively from within mysql . Thisis useful when you
want to log some queriesto afile, but not others.

The pr onpt command reconfigures the default mysql > prompt. The string for defining the prompt can contain the following specia
sequences:

Option Description

\c A counter that increments for each statement you issue
\D The full current date

\d The default database

\h The server host

\ The current delimiter (new in 5.0.25)

\'m Minutes of the current time

\n A newline character

\O The current month in three-letter format (Jan, Feb, ...)
\o The current month in numeric format

\P am/pm

\p The current TCP/IP port or socket file

\R The current time, in 24-hour military time (0-23)

\'r The current time, standard 12-hour time (1-12)

\'S Semicolon

\'s Seconds of the current time

\t A tab character

\U Your full user _nane@ost _nane account name
\u Y our username

\'v The server version

\w The current day of the week in three-letter format (Mon, Tue, ...)
\'Y The current year, four digits

\'y The current year, two digits

\ A space

\ A space (a space follows the backslash)

\! Single quote

\ " Double quote

\\ A literal “\ " backslash character

\ X X, for any “x” not listed above

Y ou can set the prompt in several ways:

¢ Usean environment variable. You can set the MYSQL_PS1 environment variable to a prompt string. For example:

shel | > export MYSQL_PS1="(\u@h) [\d]> "
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¢ Useacommand-line option. You can set the - - pr onpt option on the command lineto mysql . For example:

shell > nmysqgl --prompt="(\u@h) [\d]>"
(user @ost) [database] >

e Useanoptionfile. You can set the pr onpt optioninthe[ mysql ] group of any MySQL optionfile, suchas/ et ¢/ my. cnf or
the. ny. cnf filein your home directory. For example:

[nysql]
pronpt =(\\u@\h) [\\d]>\\_

In this example, note that the backslashes are doubled. If you set the prompt using the pr onpt option in an option file, it is advis-
able to double the backslashes when using the special prompt options. There is some overlap in the set of allowable prompt options
and the set of special escape sequences that are recognized in option files. (These sequences are listed in Section 4.2.3.2, “Using Op-
tion Files’.) The overlap may cause you problems if you use single backslashes. For example, \ s isinterpreted as a space rather
than as the current seconds value. The following example shows how to define a prompt within an option file to include the current
timein HH: MV SS> format:

[nysql ]
prompt ="\\r:\\m\\s>"

e Set the prompt interactively. Y ou can change your prompt interactively by using the pr onpt (or \ R) command. For example:

nysql > prompt (\u@h) [\d
PROWPT set to '(\u@h) [\
(user @ost) [database] >
(user @ost) [database] > pronpt
Returning to default PROWT of nysql >

nysql >

>\
]

1>\
d] >t

4.5.1.3. nysql Server-Side Help

nysql > hel p search_string

If you provide an argument to the hel p command, nmysql usesit asa search string to access server-side help from the contents of the
MySQL Reference Manual. The proper operation of this command requires that the help tablesin thenysql database be initialized
with help topic information (see Section 5.1.8, “ Server-Side Help”).

If there is no match for the search string, the search fails:

nysql > hel p nme

Not hi ng found
Please try to run 'help contents' for a list of all accessible topics

Usehel p cont ent s toseealist of the help categories:

nysql > hel p contents
You asked for hel p about help category: "Contents"
For nore information, type 'help <itenmpr', where <itenr is one of the
fol l owi ng categories:

Account Managemnent

Admi ni stration

Data Definition

Data Mani pul ation

Data Types

Functi ons

Functions and Modifiers for Use with GROUP BY

Geogr aphi ¢ Features

Language Structure

St orage Engi nes

St ored Routines

Tabl e Mai nt enance

Transact i ons

Triggers

If the search string matches multiple items, mysql showsalist of matching topics:

nysql > hel p | ogs
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Many help items for your request exist.
To make a nore specific request, please type 'help <item',
where <itenr is one of the follow ng topics

SHOW

SHOW Bl NARY LOGS

SHOW ENG NE

SHOW LOGS

Use atopic as the search string to see the help entry for that topic:

nmysqgl > hel p show bi nary | ogs
Nanme: ' SHOW Bl NARY LOGS!
Descri ption

Synt ax:

SHOW Bl NARY LOGS

SHOW MASTER LOGS

Lists the binary log files on the server. This statement is used as
part of the procedure described in [purge-master-1logs], that shows how
to determ ne which | ogs can be purged

nysql > SHOW Bl NARY LOGS

e e S S S +
| Log_nane | File_size
Fom e Fomm e +
| binl og. 000015 | 724935
| binlog. 000016 | 733481
B B +

4.5.1.4. Executing SQL Statements from a Text File

Thenysql client typically is used interactively, like this:

shel | > nysqgl db_nane

However, it is also possible to put your SQL statementsin afile and then tell mysql to read itsinput from that file. To do so, create a
text filet ext _fi | e that contains the statements you wish to execute. Then invoke mysql as shown here:

shel I > nysql db_nanme < text_file

If you placeaUSE db_narne statement asthe first statement in thefile, it is unnecessary to specify the database name on the com-
mand line:

shel | > nmysqgl < text _file

If you are already running nysql , you can execute an SQL script file using the sour ce command or \ . command:

nysql > source file_nanme
nysql > \. file_name

Sometimes you may want your script to display progress information to the user. For this you can insert statements like this:
SELECT '<info_to_display> AS
The statement shown outputs<i nf o_t o_di spl ay>.
Asof MySQL 5.0.54, nysql ignores Unicode byte order mark (BOM) characters at the beginning of input files. Previoudly, it read
them and sent them to the server, resulting in a syntax error. Presence of a BOM does not cause nysql to change its default character
set. To do that, invoke nysql with an optionsuch as- - def aul t - char act er - set =ut f 8.
For more information about batch mode, see Section 3.5, “Using nmysql in Batch Mode”.
45.1.5. nysql Tips
This section describes some techniques that can help you use mysql more effectively.
45.1.5.1. Displaying Query Results Vertically

Some query results are much more readable when displayed vertically, instead of in the usual horizontal table format. Queries can be
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displayed vertically by terminating the query with \G instead of a semicolon. For example, longer text values that include newlines often
are much easier to read with vertical output:

nysql > SELECT * FROM mai |l s WHERE LENGTH(txt) < 300 LIMT 300, 1\ G
EE RS EEEEEEEEEEREEEEEEEEESESEESE] 1. rOW R R R R RS SRR SRR EREEEEEEEEESESEESE]
msg_nro: 3068
dat e: 2000-03-01 23:29: 50
time_zone: +0200
mai | _from Monty
reply: nonty@o. spam com
mai | _to: "Thinmble Smith" <ti m@o.spam conr

sbj: UTF-8

txt: >>>>> “Thinble" == Thinble Smith wites:
Thinble> Hi. | think this is a good idea. |s anyone faniliar
Thimbl e> with UTF-8 or Unicode? Otherwise, I'll put this on ny

Thi mbl e> TODO | i st and see what happens.
Yes, please do that.
Regar ds,
Mont y
file: inbox-jani-1
hash: 190402944
1rowin set (0.09 sec)

Using the - - saf e- updat es Option

For beginners, a useful startup optionis- - saf e- updat es (or - - i - am a- dunmy, which has the same effect). It is helpful for cases
when you might haveissued aDELETE FROM t bl _nane statement but forgotten the WHERE clause. Normally, such a statement de-
letes al rows from the table. With - - saf e- updat es, you can delete rows only by specifying the key values that identify them. This
hel ps prevent accidents.

When you use the - - saf e- updat es option, mysql issuesthe following statement when it connects to the MySQL server:

SET SQL_SAFE_UPDATES=1, SQ__SELECT LI M T=1000, SQ._MAX JO N_SI ZE=1000000;

See Section 5.1.4, “Session System Variables’.

The SET statement has the following effects:

¢ You are not allowed to execute an UPDATE or DELETE statement unless you specify akey constraint in the WHERE clause or
providealLl M T clause (or both). For example:

UPDATE t bl _name SET not_key_col utm=val WHERE key_col utm=val ;
UPDATE t bl _nanme SET not_key_colum=val LIMT 1;

e Theserver limitsall large SELECT results to 1,000 rows unless the statement includesa Ll M T clause.

¢ The server aborts multiple-table SELECT statements that probably need to examine more than 1,000,000 row combinations.

To specify limits different from 1,000 and 1,000,000, you can override the defaults by using the- - sel ect _[imit and-
-max_j oi n_si ze options:

shel | > mysqgl --safe-updates --select_limt=500 --max_joi n_size=10000

Disabling mysql Auto-Reconnect

If thermysql client losesits connection to the server while sending a statement, it immediately and automatically tries to reconnect
once to the server and send the statement again. However, even if mysql succeeds in reconnecting, your first connection has ended and
all your previous session objects and settings are lost: temporary tables, the autocommit mode, and user-defined and session variables.
Also, any current transaction rolls back. This behavior may be dangerous for you, asin the following example where the server was shut
down and restarted between the first and second statements without you knowing it:

nysqgl > SET @=1;
Query OK, 0 rows affected (0.05 sec)

nysql > | NSERT INTO t VALUES(@);
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ERROR 2006: MySQ. server has gone away
No connection. Trying to reconnect...
Connection id: 1

Current database: test

Query OK, 1 row affected (1.30 sec)

nysql > SELECT * FROM t;
fmooooo +

The @ user variable has been lost with the connection, and after the reconnection it is undefined. If it isimportant to have mysql ter-
minate with an error if the connection has been lost, you can start thenysql client with the- - ski p- r econnect option.

For more information about auto-reconnect and its effect on state information when a reconnection occurs, see Section 24.7.13,
“Controlling Automatic Reconnect Behavior”.

4.5.2. nysql adm n — Client for Administering a MySQL Server

nysql adm n isaclient for performing administrative operations. Y ou can use it to check the server's configuration and current status,
to create and drop databases, and more.

Invoke nysql admi n likethis:

shel | > mysqgl admi n [options] command [ command-arg] [command [ command- arg] ]

nysql adm n supports the commands described in the following list. Some of the commands take an argument following the com-
mand name.
e create db_nane
Create a new database named db_nane.
¢ debug
Tell the server to write debug information to the error log.
e drop db_nane
Delete the database named db_nane and al itstables.
e extended-status

Display the server status variables and their values.

For expert advice on using server status variables, subscribe to the MySQL Enterprise Monitor. For more in-
formation see http://www.mysql.com/products/enterprise/advisors.html.

I MySQL Enterprise
e flush-hosts
Flush al information in the host cache.
e flush-Iogs
Flush al logs.
e flush-privileges
Reload the grant tables (same asr el oad).

e flush-status

Clear status variables.
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flush-tabl es

Flush al tables.

flush-threads

Flush the thread cache.

kill id,id,...

Kill server threads. If multiple thread ID values are given, there must be no spacesin thelist.
ol d- password new password

Thisislikethe passwor d command but stores the password using the old (pre-4.1) password-hashing format. (See Section 5.4.8,
“Password Hashing as of MySQL 4.1".)

For expert advice on the security implications of using the ol d- passwor d command, subscribe to the MySQL
Enterprise Monitor. For more information, see http://www.mysgl.com/products/enterprise/advisors.html.

I MySQL Enterprise

password new password

Set a new password. This changes the password to new- passwor d for the account that you use with mysql adni n for connect-
ing to the server. Thus, the next time you invoke nysql adm n (or any other client program) using the same account, you will need
to specify the new password.

If thenew passwor d value contains spaces or other characters that are special to your command interpreter, you need to enclose

it within quotes. On Windows, be sure to use double quotes rather than single quotes; single quotes are not stripped from the pass-
word, but rather are interpreted as part of the password. For example:

shel | > nysql adm n password "my new password”

pi ng

Check whether the server is alive. The return status from nysql admni n isOif the server isrunning, 1 if itisnot. ThisisO evenin
case of an error such asAccess deni ed, because this means that the server is running but refused the connection, which is dif-
ferent from the server not running.

processli st

Show alist of active server threads. Thisislike the output of the SHOW PROCESSLI| ST statement. If the- - ver bose optionis
given, the output is like that of SHOW FULL PROCESSLI ST. (See Section 12.5.5.24, “ SHOW PROCESSLI ST Syntax”.)

rel oad

Reload the grant tables.

refresh

Flush al tables and close and open log files.
shut down

Stop the server.

start-slave

Start replication on a slave server.

st atus

Display a short server status message.

st op-sl ave
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Stop replication on aslave server.
e variables

Display the server system variables and their values.

MySQL Enterprise
For expert advice on using server system variables, subscribe to the MySQL Enterprise Monitor. For more in-
formation see http://www.mysql.com/products/enterprise/advisors.html.

e version

Display version information from the server.

All commands can be shortened to any unique prefix. For example:

shel | > nysql adm n proc stat

+
Upt i me: 1473624 Thr eads: 1 Q.Jestlons 39487
Sl ow queries: 0 Opens: 541 Flush tables: 1
Open tables: 19 Queries per second avg: 0.0268

Thenysqgl adm n st at us command result displays the following values:

e Uptine
The number of seconds the MySQL server has been running.
e Threads
The number of active threads (clients).
¢ (Questions
The number of questions (queries) from clients since the server was started.
e Slow queries
The number of queries that have taken morethan| ong_query_ti nme seconds. See Section 5.2.4, “The Slow Query Log”.
e Opens
The number of tables the server has opened.
e Flush tables
Thenumber of f | ush-*,ref resh, andr el oad commands the server has executed.
¢ Open tables
The number of tables that currently are open.
e Menory in use

The amount of memory allocated directly by mysql d. Thisvalueis displayed only when MySQL has been compiled with -
-wi t h-debug=full.

e Maxi mum nenory used

The maximum amount of memory allocated directly by mysql d. Thisvalueis displayed only when MySQL has been compiled
with - - wi t h-debug=ful | .
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If you execute mysqgl adm n shut down when connecting to alocal server using a Unix socket file, nysql admi n waits until the
server's process | D file has been removed, to ensure that the server has stopped properly.

Table 4.3. nysqgl adm n Option Reference

Format Config File Description Introduc-
tion

--compress compress Compress al information sent between the client and the server

- connect_timeout The number of seconds before connection timeout

-con-

nect_timeout=seconds

--count=#

count

The number of iterations to make for repeated command execution

--debug[=debug_options]

debug

Write adebugging log

-de-
fault-charac-
ter-set=charset_name

default-character-set

Use charset_name as the default character set

--force force Continue even if an SQL error occurs

--help Display help message and exit

--host=host_name host Connect to the MySQL server on the given host

--password[=password] |password The password to use when connecting to the server

--pipe On Windows, connect to server viaanamed pipe

--port=port_num port The TCP/IP port number to use for the connection

--protocol=type protocol The connection protocol to use

--relative relative Show the difference between the current and previous values when
used with the --sleep option

- shutdown_timeout The maximum number of secondsto wait for server shutdown

-shut-

down_timeout=seconds

--silent silent Silent mode

--deep=delay sleep Execute commands repeatedly, sleeping for delay secondsin
between

--socket=path socket For connections to local host

--ssl-ca=file_name sdl-ca The path to afile that contains alist of trusted SSL CAs

- ssl-capath The path to adirectory that contains trusted SSL CA certificatesin

- PEM format

sgl-

capath=directory_name

--sd-cert=file_name s3l-cert The name of the SSL certificate file to use for establishing a se-
cure connection

--ssl-cipher=cipher_list |sdl-cipher A list of alowable ciphersto use for SSL encryption

--s3l-key=file_name ssl-key The name of the SSL key file to use for establishing a secure con-

nection

--sdl-verify-server-cert

ssl-verify-server-cert

The server's Common Name value in its certificate is verified
against the hostname used when connecting to the server

--USer=user_name, user The MySQL username to use when connecting to the server
--verbose Verbose mode

--version Display version information and exit

--vertical vertical Print query output rows vertically (one line per column value)
--wait wait If the connection cannot be established, wait and retry instead of

aborting
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nysql adm n supports the following options:

--help,-?

Display a help message and exit.

--character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.
--conpress,-C

Compress all information sent between the client and the server if both support compression.

--count=N,-c N

The number of iterations to make for repeated command execution if the - - s| eep option is given.

- -debug[ =debug_options],-# [ debug_opti ons]

Write adebugging log. Thedebug_opt i ons string oftenis' d: t: o, fi |l e_nane' . Thedefault is
"dit:o,/tnp/ nysqgladmin.trace'.

--defaul t-character-set=charset_nane

Usechar set _nane asthe default character set. See Section 9.2, “The Character Set Used for Data and Sorting”.

--force,-f

Do not ask for confirmation for thedr op db_name command. With multiple commands, continue even if an error occurs.
--host =host _nane,-h host _nane

Connect to the MySQL server on the given host.

- - passwor d[ =passwor d] , - p[ passwor d]

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--pipe,-W

On Windows, connect to the server viaanamed pipe. This option applies only for connectionsto alocal server, and only if the serv-
er supports named-pipe connections.

--port=port_num-P port_num

The TCP/IP port number to use for the connection.

- - prot ocol ={ TCP| SOCKET| Pl PE| MEMORY}

The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause
ggr\?g,)’col to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL

--relative,-r

Show the difference between the current and previous values when used with the - - s| eep option. Currently, this option works
only with theext ended- st at us command.

--silent,-s

Exit silently if a connection to the server cannot be established.
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e --sleep=delay,-i delay

Execute commands repeatedly, sleeping for del ay secondsin between. The - - count option determines the number of iterations.
If - - count isnot given, nysql adnmi n executes commands indefinitely until interrupted.

e --socket=path,-S path
For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.
e --ss|*

Options that begin with - - ss| specify whether to connect to the server via SSL and indicate where to find SSL keys and certific-
ates. See Section 5.5.7.3, “SSL Command Options’.

e --uSer=user_nane,-uU user_name
The MySQL username to use when connecting to the server.
e --verbose,-v
Verbose mode. Print more information about what the program does.
e --version,-V
Display version information and exit.
e --vertical,-E
Print output vertically. Thisissimilarto- - r el at i ve, but prints output vertically.
e --wait[=count],-w count]
If the connection cannot be established, wait and retry instead of aborting. If acount valueisgiven, it indicates the number of
timesto retry. The default is onetime.

Y ou can also set the following variables by using - - var _nane=val ue The- - set - var i abl e format is deprecated. syntax:

e« connect _tineout
The maximum number of seconds before connection timeout. The default value is 43200 (12 hours).
¢ shutdown_ti neout

The maximum number of seconds to wait for server shutdown. The default value is 3600 (1 hour).

Itisalso possibleto set variablesby using - - var _nane=val ue. The- - set - vari abl e format is deprecated.

4.5.3. nysql check — A Table Maintenance and Repair Program
Thenysql check client checks, repairs, optimizes, and analyzes tables.

nysql check issimilar in functionto nyi santhk, but works differently. The main operationa differenceisthat mysql check must
be used when the mysql d server isrunning, whereas nyi santhk should be used when it is not. The benefit of using nysql check
isthat you do not have to stop the server to check or repair your tables.

nmysql check usesthe SQL statements CHECK TABLE, REPAI R TABLE, ANALYZE TABLE, and OPTI M ZE TABLE inacon-
venient way for the user. It determines which statements to use for the operation you want to perform, and then sends the statements to
the server to be executed. For details about which storage engines each statement works with, see the descriptions for those statements
in Chapter 12, SQL Satement Syntax.

The Myl SAMstorage engine supports all four statements, so nysql check can be used to perform al four operations on My| SAM
tables. Other storage engines do not necessarily support all operations. In such cases, an error message is displayed. For example, if
test.t isaMEMORY table, an attempt to check it produces this result:
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shel | > nmysql check test t

test.t

not e : The storage engine for the table doesn't support check

Caution

It is best to make a backup of atable before performing atable repair operation; under some circumstances the operation
might cause data |loss. Possible causes include but are not limited to filesystem errors.

There are three general waysto invoke nysql check:

shel | > mysqgl check [options]
shel | > nmysql check [options]
shel | > nysql check [options]

db_nane [tabl es]
--dat abases db_nanmel [db_nanme2 db_nane3...]
--al | -dat abases

If you do not name any tables following db_nane or if you usethe - - dat abases or - - al | - dat abases option, entire databases

are checked.

nysql check hasaspecial feature compared to other client programs. The default behavior of checking tables (- - check) can be
changed by renaming the binary. If you want to have atool that repairs tables by default, you should just make a copy of nysql check
named nysql r epai r, or makeasymbolic link tomysql check named nmysql r epai r . If youinvokenysql r epai r, it repairs

tables.

The following names can be used to change mysql check default behavior:

nmysql repai r

The default optionis- - r epai r

nmysql anal yze

The default optionis- - anal yze

nmysql optim ze

The default optionis- - opti mi ze

Table 4.4. nysql check Option Reference

Format Config File Description I_ntroduc-
tion
--all-databases all-databases Check all tablesin all databases
--al-in-1 al-in-1 Execute a single statement for each database that names all the
tables from that database
--analyze analyze Analyze the tables
--auto-repair auto-repair If a checked tableis corrupted, automatically fix it
--character-sets-dir=path |character-sets-dir The directory where character sets are installed
--check check Check the tables for errors
--check-only-changed check-only-changed Check only tables that have changed since the last check
--check-upgrade check-upgrade Invoke CHECK TABLE with the FOR UPGRADE option 5.0.19

--compress compress Compress al information sent between the client and the server
--databases databases Process all tables in the named databases
--debug[=debug_options] |debug Write adebugging log

default-character-set

Use charset_name as the default character set

-de-

fault-charac-

ter-set=charset_name

--extended extended Check and repair tables

--fast fast Check only tables that have not been closed properly
--force force Continue even if an SQL error occurs

--help Display help message and exit

--host=host_name host Connect to the MySQL server on the given host

--medium-check

medium-check

Do acheck that is faster than an --extended operation
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Format Config File Description Introduc-
tion

--optimize optimize Optimize the tables

--password[=password] |password The password to use when connecting to the server

--pipe On Windows, connect to server via a named pipe

--port=port_num port The TCP/IP port number to use for the connection

--protocol=type protocol The connection protocol to use

--quick quick The fastest method of checking

--repair repair Perform arepair that can fix almost anything except unique keys
that are not unique

--silent silent Silent mode

--socket=path socket For connections to localhost

--ssl-ca=file_name sdl-ca The path to afile that contains alist of trusted SSL CAs

- ssl-capath The path to adirectory that contains trusted SSL CA certificatesin

- PEM format

sql-

capath=directory_name

--sdl-cert=file_name ssl-cert The name of the SSL certificate file to use for establishing a se-
cure connection

--ssl-cipher=cipher_list |sdl-cipher A list of alowable ciphersto use for SSL encryption

--ssl-key=file_name ssl-key The name of the SSL key file to use for establishing a secure con-
nection

--ssl-verify-server-cert ssl-verify-server-cert The server's Common Name value in its certificate is verified
against the hostname used when connecting to the server

--tables tables Overrides the --databases or -B option

--use-frm use-frm For repair operations on MyISAM tables

--User=user_name, user The MySQL username to use when connecting to the server

--verbose Verbose mode

--version Display version information and exit

nysql check supports the following options:

e« --help,-?
Display a help message and exit.
e --all-databases,-A

Check al tablesin al databases. Thisisthe same as using the - - dat abases option and naming al the databases on the command
line.

e --all-in-1,-1

Instead of issuing a statement for each table, execute a single statement for each database that names all the tables from that data-
base to be processed.

e --analyze,-a
Analyze the tables.

For expert advice on optimizing tables, subscribe to the MySQL Enterprise Monitor. For more information, see

MySQL Enterprise
http://wvww.mysql.com/products/enterprise/advisors.html.

e --auto-repair
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If a checked tableis corrupted, automatically fix it. Any necessary repairs are done after al tables have been checked.
--character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.
--check,-c

Check the tables for errors. Thisisthe default operation.

- -check- onl y-changed, - C

Check only tables that have changed since the last check or that have not been closed properly.

--check- upgrade,-g

Invoke CHECK TABLE with the FOR UPGRADE option to check tables for incompatibilities with the current version of the server.
This option was added in MySQL 5.0.19.

--conpress
Compress all information sent between the client and the server if both support compression.
- -dat abases, -B

Process all tablesin the named databases. Normally, nysql check treats the first name argument on the command line as a data-
base name and following names as table names. With this option, it treats all name arguments as database names.

--debug[ =debug_options],-# [ debug_opti ons]

Write a debugging log. A typical debug_opt i ons stringisoften' d:t: o, fil e_nane'.

--defaul t-character-set=charset_nane

Usechar set _nane asthe default character set. See Section 9.2, “The Character Set Used for Data and Sorting”.
--extended,-e

If you are using this option to check tables, it ensures that they are 100% consistent but takes along time.

If you are using this option to repair tables, it runs an extended repair that may not only take along time to execute, but may produce
alot of garbage rows also!

--fast,-F

Check only tables that have not been closed properly.
--force,-f

Continue even if an SQL error occurs.

- - host =host _nane, - h host _nane

Connect to the MySQL server on the given host.
--medi um check,-m

Do acheck that is faster than an - - ext ended operation. This finds only 99.99% of al errors, which should be good enough in
most cases.

--optim ze,-0
Optimize the tables.

- - passwor d[ =passwor d] , - p[ passwor d]

245



MySQL Programs

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--pipe,-W

On Windows, connect to the server via a named pipe. This option applies only for connections to alocal server, and only if the serv-
er supports named-pipe connections.

--port=port_num-P port_num

The TCP/IP port number to use for the connection.

- - prot ocol ={ TCP| SOCKET| PI PE| MEMORY}

The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause
aprotocol to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL
Server”.

--quick,-q

If you are using this option to check tables, it prevents the check from scanning the rows to check for incorrect links. Thisisthe fast-
est check method.

If you are using this option to repair tables, it triesto repair only theindex tree. Thisisthe fastest repair method.
--repair,-r

Perform arepair that can fix aimost anything except unique keys that are not unique.

--silent,-s

Silent mode. Print only error messages.

--socket =path,-S path

For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.
--ssl*

Options that begin with - - ss| specify whether to connect to the server via SSL and indicate where to find SSL keys and certific-
ates. See Section 5.5.7.3, “SSL Command Options”.

--tables
Overridesthe - - dat abases or - B option. All name arguments following the option are regarded as table names.
--use-frm

For repair operations on My SAMtables, get the table structure from the . f r mfile so that the table can be repaired even if the . MYl
header is corrupted.

--user=user_nane,-u user_nane

The MySQL username to use when connecting to the server.

--verbose,-v

Verbose mode. Print information about the various stages of program operation.
--version,-V

Display version information and exit.
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4.5.4. nysql dunp — A Database Backup Program

Thenmysql dunp client isabackup program originally written by Igor Romanenko. It can be used to dump a database or a collection of
databases for backup or transfer to another SQL server (not necessarily a MySQL server). The dump typically contains SQL statements
to create the table, populateiit, or both. However, mysql dunp can aso be used to generate filesin CSV, other delimited text, or XML
format.

If you are doing a backup on the server and your tables al are Myl SAMtables, consider using the mysql hot copy instead because it
can accomplish faster backups and faster restores. See Section 4.6.8, “nysql hot copy — A Database Backup Program”.

There are three general waysto invoke nysql dunp:

shel | > nmysql dunp [options] db_name [tabl es]
shel | > nysql dunp [options] --databases db_nanmel [db_nanme2 db_nane3...]
shel | > mysql dunp [options] --all-databases

If you do not name any tables following db_nane or if you usethe - - dat abases or - - al | - dat abases option, entire databases
are dumped.

nysql dunp does not dump the | NFORMATI ON_SCHEMNA database. If you name that database explicitly on the command line,
nysql dunp silently ignoresiit.

To get alist of the options your version of mysql dunp supports, execute nysql dunp - - hel p.

Some nysql dunp options are shorthand for groups of other options. - - opt and - - conpact fal into this category. For example,

useof - - opt isthe same as specifying - - add- dr op-t abl e --add-1 ocks --create-options --disabl e-keys -

-extended-insert --lock-tables --quick --set-charset.Notethat al of the optionsthat - - opt standsfor also
are on by default because - - opt ison by default.

To reverse the effect of agroup option, usesits - - ski p- xxx form (- - ski p- opt or - - ski p- conpact ). It isalso possible to se-
lect only part of the effect of agroup option by following it with options that enable or disable specific features. Here are some ex-
amples:

* Toselect the effect of - - opt except for some features, usethe - - ski p option for each feature. For example, to disable extended
inserts and memory buffering, use- - opt - - ski p- ext ended-i nsert --ski p-qui ck.(Asof MySQL 5.0, -
- ski p- extended-insert --skip-qui ck issufficient because- - opt ison by default.)

* Toreverse- - opt for all features except index disabling and table locking, use - - ski p- opt - -di sabl e- keys -
-1 ock-t abl es.

When you selectively enable or disable the effect of agroup option, order isimportant because options are processed first to last. For
example, - - di sabl e- keys --1ock-tabl es --skip-opt would not have the intended effect; it isthe sameas- - ski p- opt
by itself.

nysql dunp can retrieve and dump table contents row by row, or it can retrieve the entire content from atable and buffer it in memory
before dumping it. Buffering in memory can be a problem if you are dumping large tables. To dump tables row by row, use the -

- qui ck option (or - - opt , which enables - - qui ck). The- - opt option (and hence - - qui ck) is enabled by default in MySQL 5.0;
to enable memory buffering, use - - ski p- qui ck.

If you are using arecent version of nysql dunp to generate adump to be reloaded into avery old MySQL server, you should not use
the- - opt or - - ext ended-i nsert option. Use- - ski p- opt instead.

Before MySQL 4.1.2, out-of-range numeric valuessuch as- i nf andi nf , aswell as NaN (not-a-number) values are dumped by
nysql dunp asNULL. You can see this using the following sample table:

nmysql > CREATE TABLE t (f DOUBLE);

mysql > I NSERT INTO t VALUES(1e+111111111111111111111);
nysql > I NSERT INTO t VALUES(-1e111111111111111111111);
nysql > SELECT f FROM t;

H--- - - - +
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For thistable, mysql dunp produces the following data output:

-- Dunping data for table "t

I NSERT INTO t VALUES (NULL);
INSERT INTO t VALUES (NULL);

The significance of this behavior isthat if you dump and restore the table, the new table has contents that differ from the original con-
tents. This problem isfixed as of MySQL 4.1.2; you cannot insert i nf inthetable, so thismysql dunp behavior is only relevant when

you deal with old servers.

Table 4.5. nysql dunp Option Reference

Format Config File Description Introduc-
tion

--add-drop-database add-drop-database Add aDROP DATABASE statement before each CREATE
DATABASE statement

--add-drop-table add-drop-table Add aDROP TABLE statement before each CREATE TABLE
statement

--add-locks add-locks Surround each table dump with LOCK TABLES and UNLOCK
TABLES statements

--all-databases all-databases Dump al tablesin all databases

--allow-keywords allow-keywords Allow creation of column names that are keywords

--all-tablespaces all-tablespaces Addsto atable dump all SQL statements needed to create any ta-
blespaces used by an NDB Cluster table

--comments comments Add comments to the dump file

--compact compact Produce less verbose output

- compatible Produce output that is more compatible with other database sys-

-compat- tems or with older MySQL servers

ible=name[,name,...]

--compl ete-insert compl ete-insert Use complete INSERT statements that include column names

--create-options create-options Include all MySQL-specific table options in the CREATE TABLE
Statements

--databases databases Dump several databases

--debug[=debug_options] |debug Write a debugging log

--debug-info debug-info Print debugging information, memory and CPU statistics when the |5.0.32
program exits

--delayed-insert delayed-insert Write INSERT DELAY ED statements rather than INSERT state-
ments

--delete-master-logs delete-master-logs On amaster replication server, delete the binary logs after per-
forming the dump operation

--disable-keys disable-keys For each table, surround the INSERT statements with disable and
enable keys statements

--dump-date dump-date Include dump date in *Dump completed on" comment if - 5.0.52
-commentsis given

-E events Dump events from the dumped databases

--extended-insert

extended-insert

Use multiple-row INSERT syntax that include several VALUES
lists

fields-enclosed-by=string

fields-enclosed-by

This option is used with the -T option and has the same meaning
as the corresponding clause for LOAD DATA INFILE

--fields-escaped-by

fields-escaped-by

This option is used with the -T option and has the same meaning
as the corresponding clause for LOAD DATA INFILE
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Format Config File Description Introduc-
tion

- fields-option- This option is used with the -T option and has the same meaning

- ally-enclosed-by as the corresponding clause for LOAD DATA INFILE

fields-option-

ally-enclosed-by=string

- fields-terminated-by This option is used with the -T option and has the same meaning

- as the corresponding clause for LOAD DATA INFILE

fields-termin-

ated-by=string

--lock-all-tables first-dlave Deprecated. Now renamed to --lock-all-tables

--flush-logs flush-logs Flush the MySQL server log files before starting the dump

--flush-privileges flush-privileges Emit aFLUSH PRIVILEGES statement after dumping the mysql
database

--help Display help message and exit

--hex-blob hex-blob Dump binary columns using hexadecimal notation (for example,
‘abc' becomes 0x616263)

- ignore-table Do not dump the given table

_ig_

nore-ta-

ble=db_name.tbl_name

--insert-ignore insert-ignore Write INSERT statements with the IGNORE option

- lines-terminated-by This option is used with the -T option and has the same meaning

- as the corresponding clause for LOAD DATA INFILE

lines-termin-

ated-by=string

--lock-all-tables lock-all-tables Lock all tables across all databases

--lock-tables lock-tables Lock all tables before dumping them

--log-error=file_name log-error Append warnings and errors to the named file 5.0.42

--master-data[=value] master-data Write the binary log filename and position to the output

max_allowed_packet=val
ue

max_allowed_packet

The maximum packet length to send to or receive from the server

-net_buffer_length=value

net_buffer_length

The buffer size for TCP/IP and socket communication

--no-autocommit

no-autocommit

Enclose the INSERT statements for each dumped table within SET

AUTOCOMMIT=0 and COMMIT statements

--no-create-db no-create-db This option suppresses the CREATE DATABASE statements

--no-create-info no-create-info Do not write CREATE TABLE statements that re-create each
dumped table

--no-data no-data Do not write any table row information (that is, do not dump table
contents)

--no-set-names no-set-names Turn off complete-insert

--opt opt This option is shorthand; it is the same as specifying -

-add-drop-table --add-locks --create-options --disable-keys -
-extended-insert --lock-tables --quick --set-charset.

--order-by-primary

order-by-primary

Sorts each table's rows by its primary key, or by itsfirst unique in-
dex

--password[=password] |password The password to use when connecting to the server
--pipe On Windows, connect to server via a named pipe
--port=port_num port The TCP/IP port number to use for the connection
--quick quick Retrieve rows for atable from the server arow at atime
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Format Config File Description Introduc-
tion

--guote-names guote-names Quote database, table, and column names within backtick charac-
ters

--replace replace Write REPLACE statements rather than INSERT statements

--result-file=file result-file Direct output to agivenfile

-R routines Dump stored routines (functions and procedures) from the dumped
databases

--set-charset set-charset Add SET NAMES default_character_set to the output

--single-transaction single-transaction This option issuesa BEGIN SQL statement before dumping data
from the server

--skip-add-drop-table skip-add-drop-table Do not add

--skip-add-locks skip-add-locks Do not add locks

--skip-comments skip-comments Do not add comments to the dump file

--skip-compact skip-compact Turn off compact

--skip-disable-keys skip-disable-keys Do not disable keys

--skip-extended-insert skip-extended-insert Turn off extended-insert

--skip-opt skip-opt Turn off the options set by opt

--skip-quick skip-quick Do not retrieve rows for atable from the server arow at atime

--skip-quote-names skip-quote-names Turn off quote names

-skip-set-charset skip-set-charset Suppress the SET NAMES statement

--skip-triggers skip-triggers Turn off triggers 5.0.11

--skip-tz-utc skip-tz-utc Turn off tz-utc

--ssl-ca=file_name sdl-ca The path to afile that contains alist of trusted SSL CAs

- ssl-capath The path to adirectory that contains trusted SSL CA certificatesin

- PEM format

sql-

capath=directory_name

--sdl-cert=file_name ssl-cert The name of the SSL certificate file to use for establishing a se-
cure connection

--ssl-cipher=cipher_list |sdl-cipher A list of alowable ciphersto use for SSL encryption

--s3l-key=file_name ssl-key The name of the SSL key file to use for establishing a secure con-

nection

--sl-verify-server-cert

ssl-verify-server-cert

The server's Common Name value in its certificate is verified
against the hostname used when connecting to the server

--tab=path tab Produce tab-separated datafiles

--tables tables Override the --databases or -B option

--triggers triggers Dump triggers for each dumped table

--tz-utc tz-utc Add SET TIME_ZONE="+00:00' to the dump file
--verbose Verbose mode

--version Display version information and exit

- where Dump only rows selected by the given WHERE condition
-where="where_condition’

--xml xml Produce XML output

nysql dunp supports the following options:

e --help,-?
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Display a help message and exit.

- - add- dr op- dat abase

Add aDROP DATABASE statement before each CREATE DATABASE statement.
--add-drop-table

Add aDROP TABLE statement before each CREATE TABLE statement.
--add-1 ocks

Surround each table dump with LOCK TABLES and UNLOCK TABLES statements. This results in faster inserts when the dump file
isreloaded. See Section 7.2.18, “ Speed of | NSERT Statements”.

--al | -dat abases, - A

Dump al tablesin all databases. This isthe same asusing the - - dat abases option and naming all the databases on the command
line.

--al | ow keywor ds

Allow creation of column names that are keywords. This works by prefixing each column name with the table name.
--character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.
--coments, - i

Write additional information in the dump file such as program version, server version, and host. This option is enabled by default.
To suppress this additional information, use - - ski p- comment s.

- - conpact

Produce |ess verbose output. This option enables the - - ski p- add- dr op-t abl e, - - ski p- add- | ocks, -
- ski p-coment s, - - ski p- di sabl e- keys, and - - ski p- set - char set options.

Note
Prior to release 5.0.48, this option did not create valid SQL if the database dump contained views. The recreation of views
reguires the creation and removal of temporary tables and this option suppressed the removal of those temporary tables. As
aworkaround, use - - conpact withthe- - add- dr op-t abl e option and then manually adjust the dump file.
--conpati bl e=nane
Produce output that is more compatible with other database systems or with older MySQL servers. The value of nane can beansi ,
nmysql 323, nysqgl 40, post gresql ,oracl e,nssql ,db2, naxdb, no_key_opti ons,no_t abl e_opti ons, or
no_fi el d_options. Tousesevera values, separate them by commas. These values have the same meaning as the correspond-
ing options for setting the server SQL mode. See Section 5.1.7, “SQL Modes’.
This option does not guarantee compatibility with other servers. It only enables those SQL mode values that are currently available
for making dump output more compatible. For example, - - conpat i bl e=or acl e does hot map data types to Oracle types or use
Oracle comment syntax.
This option requires a server version of 4.1.0 or higher. With older servers, it does nothing.
--conpl ete-insert,-c
Use complete | NSERT statements that include column names.

--conpress,-C

Compress all information sent between the client and the server if both support compression.
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--create-options

Include all MySQL-specific table options in the CREATE TABLE statements.

- - dat abases,-B

Dump severa databases. Normally, nysql dunp treats the first name argument on the command line as a database name and fol-
lowing names as table names. With this option, it treats all name arguments as database names. CREATE DATABASE and USE
statements are included in the output before each new database.

- -debug[ =debug_options],-# [ debug_opti ons]

Write adebugging log. Thedebug_opt i ons stringisoften’ d: t: o, fi |l e_nane' . Thedefault valueis
"d:t:o,/tnp/ nysql dunp.trace'.

--debug-info

Print debugging information and memory and CPU usage statistics when the program exits. This option was added in MySQL
5.0.32.

--defaul t-character-set=charset_nane

Usechar set _nane asthe default character set. See Section 9.2, “The Character Set Used for Data and Sorting”. If no character
set is specified, mysql dunp usesut f 8, and earlier versionsusel at i nl.

This option has no effect for output data files produced by using the - - t ab option. See the description for that option.
--del ayed-insert

Write | NSERT DELAYED statements rather than | NSERT statements.

--del ete-naster-1ogs

On amaster replication server, delete the binary logs after performing the dump operation. This option automatically enables -
- mast er - dat a.

--di sabl e- keys,-K

For each table, surround the | NSERT statementswith/ *! 40000 ALTER TABLE t bl _nanme DI SABLE KEYS */; and/
*1 40000 ALTER TABLE thbl _nane ENABLE KEYS */; statements. This makesloading the dump file faster because the
indexes are created after all rows are inserted. This option is effective only for non-unique indexes of Myl SAMtables.
--dunp-date

nysql dunp producesa-- Dunp conpl et ed on DATE comment at the end of the dump if the - - conment s optionisgiv-
en. However, the date causes dump files for identical data take at different times to appear to be different. - - dunp- dat e and -

- ski p- dunp- dat e control whether the date is added to the comment. The default is- - dunp- dat e (include the date in the
comment). - - ski p- dunp- dat e suppresses date printing. This option was added in MySQL 5.0.52.
--extended-insert,-e

Use multiple-row | NSERT syntax that include several VALUES lists. Thisresultsin a smaller dump file and speeds up inserts when
thefileis reloaded.

--fields-term nated-by=...,--fields-enclosed-by=...,--fields-optionally-enclosed-by=...,-
-fiel ds-escaped- by=. ..

These options are used with the - T option and have the same meaning as the corresponding clausesfor LOAD DATA | NFI LE. See
Section 12.2.6, “LOAD DATA | NFI LE Syntax”.

--first-slave,-x
Deprecated. Now renamedto - - | ock- al | -t abl es.

--flush-1ogs,-F
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Flush the MySQL server log files before starting the dump. This option requires the RELOAD privilege. Note that if you use this op-
tion in combination with the- - al | - dat abases (or - A) option, the logs are flushed for each database dumped. The exceptioniis
whenusing - - | ock-al | -t abl es or - - nast er - dat a: Inthis case, the logs are flushed only once, corresponding to the mo-
ment that al tables are locked. If you want your dump and the log flush to happen at exactly the same moment, you should use -

-fl ush-1 ogs together with either - - | ock-al | -t abl es or - - mast er - dat a.

--flush-privil eges

EmitaFLUSH PRI VI LEGES statement after dumping the mysql database. This option should be used any time the dump con-
tainsthe mysql database and any other database that depends on the datain the mysql database for proper restoration. This option
was added in MySQL 5.0.26.

--force,-f

Continue even if an SQL error occurs during a table dump.

One use for this option isto cause mysql dunp to continue executing even when it encounters aview that has become invalid be-
cause the definition refers to atable that has been dropped. Without - - f or ce, mysql dunp exits with an error message. With -
-force, mysql dunp printsthe error message, but it also writes an SQL comment containing the view definition to the dump out-
put and continues executing.

- - host =host _nane, - h host _nane

Dump data from the MySQL server on the given host. The default host is| ocal host .

- - hex-bl ob

Dump binary columns using hexadecimal notation (for example, ' abc' becomes 0x616263). The affected data types are Bl N-
ARY, VARBI NARY, and BLOB. As of MySQL 5.0.13, Bl T columns are affected as well.

--ignore-tabl e=db_nane. t bl _nane

Do not dump the given table, which must be specified using both the database and table names. To ignore multiple tables, use this
option multiple times.

--insert-ignore
Write | NSERT statements with the | GNORE option.
--lines-term nated-by=...

This option is used with the - T option and has the same meaning as the corresponding clause for LOAD DATA | NFI LE. See Sec-
tion 12.2.6, “LOAD DATA | NFI LE Syntax”.

--lock-all-tables,-x

Lock all tables across all databases. Thisis achieved by acquiring a global read lock for the duration of the whole dump. This option
automatically turns off - - si ngl e-transacti onand- -1 ock-tabl es.

--lock-tables,-I

Lock all tables before dumping them. The tables are locked with READ LOCAL to alow concurrent inserts in the case of Myl SAM
tables. For transactional tables such as| nnoDB and BDB, - - si ngl e-t ransact i on isamuch better option, because it does not
need to lock the tables at all.

Please note that when dumping multiple databases, - - | ock-t abl es lockstables for each database separately. Therefore, this op-
tion does not guarantee that the tables in the dump file are logically consistent between databases. Tables in different databases may
be dumped in completely different states.

--log-error=file_nane

Append warnings and errors to the named file. This option was added in MySQL 5.0.42.

--nmast er - dat a[ =val ue]
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Use this option to dump a master replication server to produce a dump file that can be used to set up another server as a dave of the
master. It causes the dump output to include a CHANGE MASTER TO statement that indicates the binary log coordinates (filename
and position) of the dumped server. These are the master server coordinates from which the slave should start replicating.

If the option value is 2, the CHANGE MASTER TOstatement iswritten as an SQL comment, and thusis informative only; it has no
effect when the dump file is reloaded. If the option valueis 1, the statement takes effect when the dump file is reloaded. If the option
valueis not specified, the default valueis 1.

This option requires the REL OAD privilege and the binary log must be enabled.

The- - nast er - dat a option automatically turnsoff - - | ock-t abl es. Itasoturnson- -1 ock-al | -t abl es, unless-
-singl e-transacti on alsoisspecified, in which case, aglobal read lock is acquired only for a short time at the beginning of
the dump (see the description for - - si ngl e-t ransact i on). In all cases, any action on logs happens at the exact moment of the
dump.

Itisalso possibleto set up aslave by dumping an existing slave of the master. To do this, use the following procedure on the exist-
ing slave:

1. Stoptheslave's SQL thread and get its current status:

nysql > STOP SLAVE SQL_THREAD;
nysql > SHOW SLAVE STATUS;

2. From the output of the SHOW SLAVE STATUS statement, get the binary log coordinates of the master server from which the
new slave should start replicating. These coordinates are the values of the Relay_Master_Log_File and Exec_Master_Log_Pos
values. Denote those values as file_name and file_pos.

3. Dump the slave server:

shel | > nysql dunp --master-data=2 --all-databases > dunpfile

4. Restart the dave:

nysql > START SLAVE;

5. Onthe new slave, reload the dump file:

shell > nysql < dunpfile

6. Onthenew slave, set the replication coordinates to those of the master server obtained earlier:

mysql > CHANGE MASTER TO
-> MASTER LOG FILE = 'file_name', MASTER LOG PCS = fil e_pos;

The CHANGE MASTER TO statement might also need other parameters, such as MVASTER _HOST to point the slave to the cor-
rect master server host. Add any such parameters as necessary.
--no-aut oconmi t
Enclose the | NSERT statements for each dumped table within SET AUTOCOVM T=0 and COVM T statements.
--no-create-db,-n

This option suppresses the CREATE DATABASE statements that are otherwise included in the output if the - - dat abases or -
-al | - dat abases optionisgiven.

--no-create-info,-t
Do not write CREATE TABLE statements that re-create each dumped table.
--no-data,-d

Do not write any table row information (that is, do not dump table contents). Thisis very useful if you want to dump only the CRE-
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ATE TABLE statement for the table.

--opt

This option is shorthand; it isthe same as specifying - - add- dr op-t abl e --add-1 ocks --create-options -

-di sabl e- keys --extended-insert --lock-tables --quick --set-charset.Itshouldgiveyou afast dump
operation and produce a dump file that can be reloaded into aMySQL server quickly.

The- - opt option isenabled by default. Use - - ski p- opt to disableit. See the discussion at the beginning of this section for in-
formation about selectively enabling or disabling certain of the options affected by - - opt .

--order-by-prinmary

Sorts each table's rows by its primary key, or by itsfirst unique index, if such an index exists. Thisis useful when dumping a My -
| SAMtable to be loaded into an | nnoDB table, but will make the dump itself take considerably longer.

- - passwor d[ =passwor d] , - p[ passwor d]

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--pipe,-W

On Windows, connect to the server viaanamed pipe. This option applies only for connectionsto alocal server, and only if the serv-
er supports named-pipe connections.

--port=port_num-P port_num

The TCP/IP port number to use for the connection.

- - prot ocol ={ TCP| SOCKET| Pl PE| MEMORY}

The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause
aprotocol to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL
Server”.

--quick,-q

This option is useful for dumping large tables. It forcesmysql dunp to retrieve rows for atable from the server arow at atime
rather than retrieving the entire row set and buffering it in memory before writing it out.

--quot e- nanes, - Q

Quote database, table, and column names within “* " characters. If the ANSI _ QUOTES SQL mode is enabled, names are quoted
within “" " characters. This option is enabled by default. It can be disabled with - - ski p- quot e- nanes, but this option should
be given after any option such as - - conpat i bl e that may enable - - quot e- nanes.

--result-file=file_name,-r file_nane

Direct output to agiven file. This option should be used on Windows to prevent newline “\ n” characters from being converted to
“\'r\ n” carriage return/newline sequences. The result fileis created and its contents overwritten, even if an error occurs while gen-
erating the dump. The previous contents are lost.

--routines,-R

Dump stored routines (functions and procedures) from the dumped databases. Use of this option requires the SELECT privilege for
thenysql . pr oc table. The output generated by using - - r out i nes contains CREATE PROCEDURE and CREATE FUNCTI ON
statements to re-create the routines. However, these statements do not include attributes such as the routine creation and modifice-
tion timestamps. This means that when the routines are reloaded, they will be created with the timestamps equal to the reload time.

If you require routines to be re-created with their original timestamp attributes, do not use - - r out i nes. Instead, dump and reload
the contents of the mysql . pr oc table directly, using aMySQL account that has appropriate privileges for thenysql database.
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This option was added in MySQL 5.0.13. Before that, stored routines are not dumped. Routine DEFI NER values are not dumped
until MySQL 5.0.20. This means that before 5.0.20, when routines are reloaded, they will be created with the definer set to the re-
loading user. If you require routines to be re-created with their original definer, dump and load the contents of themysql . pr oc ta-
ble directly as described earlier.

--set-charset

Add SET NAMES def aul t _char act er _set tothe output. Thisoption is enabled by default. To suppressthe SET NAMES
statement, use - - ski p- set - char set..

--single-transaction

This option issuesa BEG N SQL statement before dumping data from the server. It is useful only with transactional tables such as
I nnoDB and BDB, because then it dumps the consistent state of the database at the time when BEG N was issued without blocking
any applications.

When using this option, you should keep in mind that only | nnoDB tables are dumped in a consistent state. For example, any My -
| SAMor MEMORY tables dumped while using this option may still change state.

The--singl e-transacti on optionandthe- - | ock-t abl es option are mutually exclusive, because LOCK TABLES
causes any pending transactions to be committed implicitly.

Whilea- - si ngl e-transacti on dumpisin process, to ensure avalid dump file (correct table contents and binary log posi-
tion), no other connection should use the following statements: ALTER TABLE, DROP TABLE, RENAMVE TABLE, TRUNCATE
TABLE. A consistent read is not isolated from those statements, so use of them on atable to be dumped can cause the SELECT per-
formed by mysql dunp to retrieve the table contents to obtain incorrect contents or fail.

This option is not supported for MySQL Cluster tables; the results cannot be guaranteed to be consistent due to the fact that the ND-
BCLUSTER storage engine supports only the READ_COVM TTED transaction isolation level. Y ou should always use NDB backup
and restore instead.

To dump large tables, you should combine this option with - - qui ck.

- - ski p- conment s

See the description for the - - conmrent s option.

- - ski p- opt

See the description for the - - opt option.

--socket =path,-S path

For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.

--ss|*

Options that begin with - - ss| specify whether to connect to the server via SSL and indicate where to find SSL keys and certific-
ates. See Section 5.5.7.3, “SSL Command Options”.

--tab=path,-T path

Produce tab-separated data files. For each dumped table, nysql dunp createsat bl _nane. sqgl filethat containsthe CREATE
TABLE statement that creates the table, and at bl _nane. t xt file that containsits data. The option value is the directory in which
to write thefiles.

By default, the . t xt datafiles are formatted using tab characters between column values and a newline at the end of each line. The
format can be specified explicitly usingthe- - fi el ds- xxx and--11i nes-t erm nat ed- by options.

Column values are dumped using the bi nar y character set andthe- - def aul t - char act er - set optionisignored. In effect,

there is no character set conversion. If atable contains columnsin several character sets, the output datafile will aswell and you
may not be able to reload the file correctly.

| Note
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This option should be used only when mysql dunp isrun on the same machine asthenysql d server. You must have the
FI LE privilege, and the server must have permission to write filesin the directory that you specify.

--tables
Override the - - dat abases or - B option. mysql dunp regards all name arguments following the option as table names.
--triggers

Dump triggers for each dumped table. This option is enabled by default; disable it with - - ski p-t ri gger s. This option was ad-
ded in MySQL 5.0.11. Before that, triggers are not dumped.

--tz-utc

This option enables TI MESTAMP columns to be dumped and reloaded between serversin different time zones. nysql dunp setsits
connection time zoneto UTC and adds SET TI ME_ZONE=" +00: 00" to the dump file. Without this option, TI MESTAMP
columns are dumped and reloaded in the time zones local to the source and destination servers, which can cause the values to
change. - - t z- ut ¢ aso protects against changes due to daylight saving time. - - t z- ut ¢ isenabled by default. To disableit, use -
- ski p-t z-ut c. Thisoption was added in MySQL 5.0.15.

- - user =user_nane,-u user_nane

The MySQL username to use when connecting to the server.

--verbose,-v

Verbose mode. Print more information about what the program does.

--version,-V

Display version information and exit.

--where="'where_condition' ,-w 'where_condition'

Dump only rows selected by the given WHERE condition. Quotes around the condition are mandatory if it contains spaces or other
characters that are specia to your command interpreter.

Examples:

--where="user="jinf""
-w'useri d>1"
-w'useri d<1"

--xm, - X
Write dump output as well-formed XML.

NULL, " NULL" , and Empty Values: For some column named col unm_nane, the NULL value, an empty string, and the string
value' NULL" are distinguished from one another in the output generated by this option as follows:

Value: XML Representation:

NULL (unknown value) <field nane="col um_nane" xsi:nil="true" />
"' (empty string) <field name="col um_nane"></fiel d>

" NULL" (string value) <field name="col um_nanme" >NULL</fi el d>

Beginning with MySQL 5.0.26, the output from the nysql client when run using the - - xm option also follows these rules. (See

Section 4.5.1.1, “nysql Options’.)

Beginning with MySQL 5.0.40, XML output from nysql dunp includes the XML namespace, as shown here:

shel | > nysql dunp - - xm
<?xm version="1.0"?>

-u root world City

<nysql dunp xml ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" >

<dat abase nanme="wor| d">
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<tabl e_structure name="City">

<field Field="1D" Type="int(11)" Null="NO' Key="PRI" Extra="auto_increnent" />

<field Field="Nane" Type="char(35)" Null="NO' Key="" Default="" Extra="" />

<field Fiel d="CountryCode" Type="char(3)" Null="NO' Key="" Defaul t="" Extra="" />

<field Field="District" Type="char(20)" Null="NO' Key="" Default="" Extra="" [>

<field Fiel d="Popul ation" Type="int(11)" Null="NO' Key="" Defaul t="0" Extra="" />

<key Tabl e="City" Non_uni que="0" Key_nanme="PRl MARY" Seq_i n_i ndex="1" Col umm_nanme="1D"' Col |l ati on="A" Cardinality="4079"
Nul T="" | ndex_t ype="BTREE" Commrent="" />

<options Name="Q ty" Engi ne="M/I| SAM' Version="10" Row_f or mat ="Fi xed" Rows="4079" Avg_row_| ength="67" Data_| engt h="27329
3" Max_dat a_| engt h="18858823439613951" | ndex_| engt h="43008" Data_free="0" Auto_increnment="4080" Create_tinme="2007-03-31
e_time="2007-03-31 01:47:02" Collation="latinl_swedish_ci" Create_options="" Comrent="" />

</tabl e_structure>

<tabl e_data name="City">

<r ow>

<field name="1D">1</fiel d>

<field name="Nanme" >Kabul </ fi el d>

<field name="CountryCode" >AFG</fi el d>

<field name="District">Kabol </fiel d>

<field name="Popul ati on">1780000</fi el d>

</ r ow>

<r ow>

<field nane="1D"'>4079</fi el d>

<field name="Nane" >Raf ah</fiel d>
<field name="CountryCode" >PSE</fi el d>
<field name="District">Raf ah</fiel d>
<field name="Popul ati on">92020</fi el d>
</ row>

</tabl e_dat a>

</ dat abase>

</ nysql dunp>

Y ou can also set the following variables by using - - var _nane=val ue syntax:

« max_al | owed_packet
The maximum size of the buffer for client/server communication. The maximum is 1GB.
e net_buffer_length
Theinitial size of the buffer for client/server communication. When creating multiple-row-insert statements (as with option -
- ext ended-insert or--opt),nysql dunp createsrowsuptonet _buf f er _| engt h length. If you increase this variable,
you should also ensure that thenet _buf f er _| engt h variablein the MySQL server isat least thislarge.
It isalso possibleto set variablesby using - - var _nane=val ue. The- - set - vari abl e format is deprecated.

The most common use of nysql dunp is probably for making a backup of an entire database:

shel I > nysql dunp db_nane > backup-file.sql

Y ou can read the dump file back into the server like this:

shel | > nmysqgl db_name < backup-file.sql

Or likethis:

shel | > nysql -e "source /path-to-backup/backup-file.sql" db_nanme

nysql dunp isalso very useful for populating databases by copying data from one MySQL server to another:

shel | > mysqgl dump --opt db_name | mysqgl --host=renmpte_host -C db_nane

It is possible to dump several databases with one command:

shel | > nysql dunp --databases db_nanmel [db_nanme2 ...] > ny_dat abases. sql

To dump all databases, usethe- - al | - dat abases option:
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shel | > nmysqgl dunp --all -databases > al | _dat abases. sql

For | nnoDB tables, nysql dunp provides away of making an online backup:

shel | > nmysql dunmp --al |l -databases --single-transacti on > all _databases. sql

This backup just needs to acquire aglobal read lock on all tables (using FLUSH TABLES W TH READ LOCK) at the beginning of the
dump. As soon as this lock has been acquired, the binary log coordinates are read and the lock isreleased. If and only if one long updat-
ing statement is running when the FLUSH statement isissued, the MySQL server may get stalled until that long statement finishes, and
then the dump becomes lock-free. If the update statements that the MySQL server receives are short (in terms of execution time), the
initial lock period should not be noticeable, even with many updates.

For point-in-time recovery (also known as “roll-forward,” when you need to restore an old backup and replay the changes that happened
since that backup), it is often useful to rotate the binary log (see Section 5.2.3, “The Binary Log") or at least know the binary log co-
ordinates to which the dump corresponds:

shel | > nysql dunp --all -databases --master-data=2 > al | _dat abases. sql

Or:

shel I > nysql dunp --all-databases --flush-logs --nmaster-data=2
> al | _dat abases. sql

The- - nast er-dataand--si ngl e-transacti on options can be used simultaneously, which provides a convenient way to
make an online backup suitable for point-in-time recovery if tables are stored using the | nnoDB storage engine.

For more information on making backups, see Section 6.1, “Database Backups’, and Section 6.2, “ Example Backup and Recovery
Strategy”.

If you encounter problems backing up views, please read the section that covers restrictions on views which describes a workaround for
backing up views when this fails due to insufficient privileges. See Section F.4, “Restrictions on Views’.

MySQL Enterprise

MySQL Enterprise subscribers will find more information about mysql dunp in the Knowledge Base article,
How Can | Avoid Inserting Duplicate Rows From a Dump File?. Access to the MySQL Knowledge Base collec-
tion of articles is one of the advantages of subscribing to MySQL Enterprise. For more information, see ht-
tp://www.mysgl.com/products/enterprise/advisors.html.

4.5.5. nysqgl i nport — A Data Import Program

Thenysql i nport client provides acommand-lineinterface tothe LOAD DATA | NFI LE SQL statement. Most options to
nysql i mport correspond directly to clauses of LOAD DATA | NFI LE syntax. See Section 12.2.6, “LOAD DATA | NFI LE
Syntax”.

Invokenysql i nport likethis:

shel | > nysqglinport [options] db_name textfilel [textfile2 ...]

For each text file named on the command line, mysql i nport strips any extension from the filename and uses the result to determine
the name of the table into which to import the file's contents. For example, filesnamed pat i ent . t xt, pati ent .t ext, and pa-
ti ent al would beimported into atable named pat i ent .

Table 4.6. nysql i nport Option Reference

Format Config File Description Introduc-
tion
--columns=column_list |columns This option takes a comma-separated list of column names asiits
value
--compress compress Compress al information sent between the client and the server
--debug[=debug_options] |debug Write a debugging log
- default-character-set Use charset_name as the default character set
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Format Config File Description Introduc-
tion

-de-

fault-charac-

ter-set=charset_name

--delete delete Empty the table before importing the text file

- fields-enclosed-by This option has the same meaning as the corresponding clause for

- LOAD DATA INFILE
fields-enclosed-by=string

--fields-escaped-by fields-escaped-by This option has the same meaning as the corresponding clause for
LOAD DATA INFILE

- fields-option- This option has the same meaning as the corresponding clause for

- ally-enclosed-by LOAD DATA INFILE

fields-option-

ally-enclosed-by=string

- fields-terminated-by -- This option has the same meaning as the corresponding clause

- for LOAD DATA INFILE

fields-termin-

ated-by=string

--force force Continue even if an SQL error occurs

--help Display help message and exit

--host=host_name host Connect to the MySQL server on the given host

--ignore ignore See the description for the --replace option

--ignore-lines=# ignore-lines Ignorethefirst N lines of the datafile

- lines-terminated-by This option has the same meaning as the corresponding clause for

- LOAD DATA INFILE

lines-termin-

ated-by=string

--local local Read input files locally from the client host

--lock-tables lock-tables Lock all tables for writing before processing any text files

--low-priority low-priority Use LOW_PRIORITY when loading the table.

--password[=password] |password The password to use when connecting to the server

--pipe On Windows, connect to server viaanamed pipe

--port=port_num port The TCP/IP port number to use for the connection

--protocol=type protocol The connection protocol to use

--replace replace The --replace and --ignore options control handling of input rows
that duplicate existing rows on unique key values

--silent silent Produce output only when errors occur

--socket=path socket For connections to localhost

--ssl-ca=file_name ssl-ca The path to afile that contains alist of trusted SSL CAs

- ssl-capath The path to adirectory that contains trusted SSL CA certificatesin

- PEM format

sql-

capath=directory_name

--sdl-cert=file_name ssl-cert The name of the SSL certificate file to use for establishing a se-
cure connection

--ssl-cipher=cipher_list |sdl-cipher A list of alowable ciphersto use for SSL encryption

--s3l-key=file_name ssl-key The name of the SSL key file to use for establishing a secure con-
nection

--ssl-verify-server-cert ssl-verify-server-cert The server's Common Name value in its certificate is verified
against the hostname used when connecting to the server

--USer=user_name, user The MySQL username to use when connecting to the server
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Format Config File Description Introduc-
tion

--verbose Verbose mode

--version Display version information and exit

nysql i nport supports the following options:

--help,-?

Display a help message and exit.

--character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.
--colums=col um_list,-c colum_Ili st

This option takes a comma-separated list of column names asits value. The order of the column names indicates how to match data
file columns with table columns.

--conpress,-C

Compress all information sent between the client and the server if both support compression.

- -debug[ =debug_options],-# [ debug_opti ons]

Write adebugging log. Thedebug_opti ons dtring oftenis' d: t: o, fil e_nane'.

--defaul t-character-set=charset_nane

Usechar set _nane asthe default character set. See Section 9.2, “The Character Set Used for Data and Sorting”.
--delete,-D

Empty the table before importing the text file.

--fields-term nated-by=...,--fields-encl osed-by=...,--fields-optionally-enclosed-by=...,-
-fiel ds-escaped- by=. ..

These options have the same meaning as the corresponding clauses for LOAD DATA | NFI LE. See Section 12.2.6, “LOAD DATA
I NFI LE Syntax”.

--force,-f

Ignore errors. For example, if atable for atext file does not exist, continue processing any remaining files. Without - - f or ce,
nysql i nport exitsif atable does not exist.

--host =host _nane,-h host _nane

Import data to the MySQL server on the given host. The default host is| ocal host .

--ignore,-i

See the description for the - - r epl ace option.

--ignore-lines=N

Ignore the first N lines of the datafile.

--lines-term nated-by=. ..

This option has the same meaning as the corresponding clause for LOAD DATA | NFI LE. For example, to import Windows files

that have lines terminated with carriage return/linefeed pairs, use- - | i nes-t er mi nat ed- by="\r\ n". (You might have to
double the backslashes, depending on the escaping conventions of your command interpreter.) See Section 12.2.6, “LOAD DATA
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I NFI LE Syntax”.
--local,-L

Read input fileslocally from the client host.

For expert advice on the security implications of enabling LOCAL, subscribe to the MySQL Enterprise Monitor.
For more information, see http://www.mysql.com/products/enterprise/advisors.html.

I MySQL Enterprise

--lock-tables,-|

Lock all tables for writing before processing any text files. This ensuresthat all tables are synchronized on the server.
--lowpriority

Use LOW PRI ORI TY when loading the table. This affects only storage engines that use only table-level locking (Myl SAM
MEMORY, VERGE).

- - passwor d[ =passwor d] , - p[ passwor d]

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--pipe,-W

On Windows, connect to the server viaanamed pipe. This option applies only for connectionsto alocal server, and only if the serv-
er supports named-pipe connections.

--port=port_num-P port_num

The TCP/IP port number to use for the connection.

- - pr ot ocol ={ TCP| SOCKET| Pl PE| MEMORY}

The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause
aprotocol to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL
Server”.

--replace,-r

The--repl ace and- - i gnor e options control handling of input rows that duplicate existing rows on unique key values. If you
specify - - r epl ace, new rows replace existing rows that have the same unique key value. If you specify - - i gnor e, input rows
that duplicate an existing row on a unique key value are skipped. If you do not specify either option, an error occurs when a duplic-
ate key value isfound, and the rest of thetext fileisignored.

--silent,-s

Silent mode. Produce output only when errors occur.

--socket =path,-S path

For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.

--ssl*

Options that begin with - - ss| specify whether to connect to the server via SSL and indicate where to find SSL keys and certific-
ates. See Section 5.5.7.3, “SSL Command Options’.

--user=user_name,-u user_nane

The MySQL username to use when connecting to the server.
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e --verbose,-v
Verbose mode. Print more information about what the program does.
e --version,-V

Display version information and exit.

Here is a sample session that demonstrates use of mysql i nport:

shel | > nysql -e ' CREATE TABLE inptest(id INT, n VARCHAR(30))' test

shel | > ed

a

100 Max Sydow
101 Count Dracul a

w i npt est . t xt
32

q
shell> od -c inptest.txt

0000000 1 0 0 \t M a x S vy d o w \n 1 0
0000020 1 \t C o u n t D r a ¢ u | a \n
0000040

shell > nmysqglinmport --local test inptest.txt

test.inptest: Records: 2 Deleted: 0 Skipped: O Warnings: O
shell > nmysqgl -e 'SELECT * FROM i nptest' test
Foco=co focccccococo=ooo +

4.5.6. nysql show— Display Database, Table, and Column Information

Thenysqgl showclient can be used to quickly see which databases exist, their tables, or atable's columns or indexes.

nysql show provides acommand-line interface to several SQL SHOWstatements. See Section 12.5.5, “ SHOWSyntax”. The same in-
formation can be obtained by using those statements directly. For example, you can issue them from the nysql client program.

Invoke nysql showlike this:

shel | > mysqgl show [options] [db_name [tbl _name [col _nane]]]

¢ If nodatabaseisgiven, alist of database namesis shown.
« If notableisgiven, al matching tablesin the database are shown.

¢ If no column isgiven, all matching columns and column types in the table are shown.

The output displays only the names of those databases, tables, or columns for which you have some privileges.

If the last argument contains shell or SQL wildcard characters (“* ", “?”, “93, or “_"), only those names that are matched by the wild-
card are shown. If a database name contains any underscores, those should be escaped with a backslash (some Unix shells require two)
to get alist of the proper tables or columns. “*” and “?” characters are converted into SQL “9% and “_" wildcard characters. This might
cause some confusion when you try to display the columns for atablewith a“_" in the name, because in this case, nysql show shows
you only the table names that match the pattern. Thisis easily fixed by adding an extra“ 9% last on the command line as a separate argu-
ment.

Table 4.7. nysql show Option Reference

Format Config File Description Introduc-
tion

--compress compress Compress al information sent between the client and the server

--count count Show the number of rows per table 5.0.6

--debug[=debug_options] |debug Write adebugging log
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Format Config File Description Introduc-
tion
- default-character-set Use charset_name as the default character set
-de-
fault-charac-
ter-set=charset_name
--help Display help message and exit
--host=host_name host Connect to the MySQL server on the given host
--keys keys Show table indexes
--password[=password] |password The password to use when connecting to the server
--pipe On Windows, connect to server viaanamed pipe
--port=port_num port The TCP/IP port number to use for the connection
--protocol=type protocol The connection protocol to use
--show-table-type Show a column indicating the table type 5.04
--socket=path socket For connections to localhost
--sdl-ca=file_name sd-ca The path to afile that contains alist of trusted SSL CAs
- ssl-capath The path to adirectory that contains trusted SSL CA certificatesin
- PEM format
-
capath=directory_name
--sdl-cert=file_name ssl-cert The name of the SSL certificate file to use for establishing a se-
cure connection
--ssl-cipher=cipher_list |ssl-cipher A list of alowable ciphersto use for SSL encryption
--sdl-key=file_name ssl-key The name of the SSL key file to use for establishing a secure con-

nection

--s9l-verify-server-cert

sdl-verify-server-cert

The server's Common Name value in its certificate is verified
against the hostname used when connecting to the server

--status status Display extrainformation about each table
--user=user_name, user The MySQL username to use when connecting to the server
--verbose Verbose mode

--version Display version information and exit

nysql show supports the following options:

e --help,-?
Display a help message and exit.
e --character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.

e --conpress,-C

Compress al information sent between the client and the server if both support compression.

e --count

Show the number of rows per table. This can be slow for non-My| SAMtables. This option was added in MySQL 5.0.6.

e --debug[ =debug_options],-# [debug_options]

Write adebugging log. Thedebug_opt i ons string oftenis' d: t: o, fil e_nane'.

e --default-character-set=charset_nane
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Usechar set _nane asthe default character set. See Section 9.2, “ The Character Set Used for Data and Sorting”.

- - host =host _nane, - h host _nane

Connect to the MySQL server on the given host.

--keys,-k

Show table indexes.

- - passwor d[ =passwor d] , - p[ passwor d]

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--pipe,-W

On Windows, connect to the server viaanamed pipe. This option applies only for connectionsto alocal server, and only if the serv-
er supports named-pipe connections.

--port=port_num-P port_num

The TCP/IP port number to use for the connection.

- - prot ocol ={ TCP| SOCKET| Pl PE| MEMORY}

The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause
aprotocol to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL
Server”.

--showtabl e-type,-t

Show a column indicating the table type, asin SHON FULL TABLES. Thetypeis BASE TABLE or VI EW This option was added
in MySQL 5.0.4.

--socket=path,-S path
For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.
--ssl*

Options that begin with - - ss| specify whether to connect to the server via SSL and indicate where to find SSL keys and certific-
ates. See Section 5.5.7.3, “SSL Command Options’.

--status,-i

Display extrainformation about each table.
--user=user_nane,-u user_nane

The MySQL username to use when connecting to the server.
--verbose,-v

Verbose mode. Print more information about what the program does. This option can be used multiple times to increase the amount
of information.

--version,-V

Display version information and exit.
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4.6. MySQL Administrative and Utility Programs
4.6.1. 1 nnochecksum— Offline InnoDB File Checksum Utility

i nnochecksumprints checksumsfor | nnoDB files.

Invokei nnochecksumlikethis:

shel | > i nnochecksum [options] file_nane

i nnodchecksumunderstands the options described in the following list. For options that refer to page numbers, the numbers are
zero-based.
e -C
Print a count of the number of pagesin thefile.
e -d

Debug mode; prints checksums for each page.

e -e num
End at this page number.
e -p num
Check only this page number.
e -S num
Start at this page number.
e -V

Verbose mode; print a progress indicator every five seconds.

4.6.2. nyi sam f t dunp — Display Full-Text Index information

nyi sam ft dunp displaysinformation about FULLTEXT indexesin Myl SAMtables. It reads the Myl SAMindex file directly, so it
must be run on the server host where the table is located

Invokenyi sam f t dunp likethis:

shel | > nyi sam ftdunp [options] tbl_name index_num

Thet bl _name argument should be the name of a Myl SAMtable. Y ou can also specify atable by naming itsindex file (the file with
the. Myl suffix). If you do not invoke nyi sam f t dunp in the directory where the table files are located, the table or index file name
must be preceded by the pathname to the tabl€'s database directory. Index numbers begin with 0.

Example: Supposethat thet est database contains atable named nyt ext t abl el that has the following definition:

CREATE TABLE nytexttable

id INT NOT NULL,
txt TEXT NOT NULL,
PRI MARY KEY (id),
FULLTEXT (txt)

Theindex oni d isindex 0 and the FULLTEXT index ont xt isindex 1. If your working directory isthet est database directory, in-
vokenyi sam ft dunp asfollows:

shel | > nyi sam ftdunp mytexttable 1
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If the pathname to thet est database directory is/ usr/ | ocal / nysql / dat a/ t est , you can aso specify the table name argument
using that pathname. Thisis useful if you do not invoke myi sam f t dunp in the database directory:

shel | > nyi sam ftdunp /usr/local /nysql/data/test/mytexttable 1

nyi sam f t dunp understands the following options:

e --help,-h-?

Display a help message and exit.
e --count,-c

Calculate per-word statistics (counts and global weights).
e --dunp,-d

Dump the index, including data offsets and word weights.
e --length,-I

Report the length distribution.
e --stats,-s

Report global index statistics. Thisis the default operation if no other operation is specified.
e --verbose,-v

Verbose mode. Print more output about what the program does.

4.6.3. nyi santhk — MyISAM Table-Maintenance Utility

Thenyi santhk utility getsinformation about your database tables or checks, repairs, or optimizesthem. nyi santhk workswith
My SAMtables (tables that have . MYDand . MY filesfor storing data and indexes).

Caution

It is best to make a backup of atable before performing atable repair operation; under some circumstances the operation
might cause data |l oss. Possible causes include but are not limited to filesystem errors.

Invoke nyi sancthk likethis:

shel | > nyi sanchk [options] tbl_name ...

Theopt i ons specify what you want nyi santhk to do. They are described in the following sections. Y ou can also get alist of op-
tions by invoking nyi sanchk - - hel p.

With no options, myi santhk simply checks your table as the default operation. To get more information or to tell nyi santhk to
take corrective action, specify options as described in the following discussion.

t bl _nanme isthe database table you want to check or repair. If you run myi santhk somewhere other than in the database directory,
you must specify the path to the database directory, because nyi santhk has no idea where the database is located. In fact, nyi s-
anthk doesn't actually care whether the files you are working on are located in a database directory. Y ou can copy the files that corres-
pond to a database table into some other location and perform recovery operations on them there.

Y ou can name several tables on the nyi santhk command lineif you wish. Y ou can also specify atable by naming itsindex file (the
filewiththe. Myl suffix). This allows you to specify al tablesin adirectory by using the pattern * . My . For example, if you arein a
database directory, you can check all the Myl SAMtablesin that directory like this:

shel | > nyi sanchk *. Myl
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If you are not in the database directory, you can check all the tables there by specifying the path to the directory:

shel | > nyi sanchk /path/to/ database_dir/*. Ml

You can even check all tablesin all databases by specifying awildcard with the path to the MySQL data directory:

shel | > nyi sanchk /path/to/datadir/*/*. Ml

The recommended way to quickly check all Myl SAMtablesis:

shel | > nyi sanchk --silent --fast /path/to/datadir/*/*. Ml

If you want to check all Myl SAMtables and repair any that are corrupted, you can use the following command:

shel | > nyi sanchk --silent --force --fast --update-state \
--key_buffer_size=64M --sort_buffer_size=64M \
--read_buffer_size=lM--wite_buffer_size=1M\
/ path/to/datadir/*/*. Ml

This command assumes that you have more than 64MB free. For more information about memory allocation with myi santhk, see
Section 4.6.3.5, “nyi sanchk Memory Usage”.

MySQL Enterprise

For expert advice on checking and repairing tables, subscribe to the MySQL Enterprise Monitor. For more in-
formation, see http://www.mysql.com/products/enterprise/advisors.html.

Important

You must ensure that no other programis using the tables while you are running myi santhk. The most effective means
of doing so isto shut down the MySQL server while running nyi sancthk, or to lock al tablesthat nyi sanchk isbeing
used on.

Otherwise, when you run nyi santhk, it may display the following error message:

war ni ng: clients are using or haven't closed the table properly

This means that you are trying to check atable that has been updated by another program (such asthe nysql d server)
that hasn't yet closed the file or that has died without closing the file properly, which can sometimes lead to the corruption
of one or more My | SAMtables.

If mysql d isrunning, you must forceit to flush any table modifications that are still buffered in memory by using FLUSH
TABLES. Y ou should then ensure that no oneis using the tables while you are running nyi santhk

However, the easiest way to avoid this problem isto use CHECK TABLE instead of nmyi santhk to check tables. See
Section 12.5.2.3, “CHECK TABLE Syntax”.

A completelisting of al thermyi santhk options follows.

Table 4.8. nyi santhk Option Reference

Format Config File Description I_ntroduc—
tion
--analyze analyze Analyze the distribution of key values
--backup backup Make a backup of the . MYD file asfile_name-time.BAK
--block-search=offset block-search Find the record that a block at the given offset belongs to
--check check Check the table for errors
--check-only-changed check-only-changed Check only tables that have changed since the last check
--correct-checksum correct-checksum Correct the checksum information for the table
--data-file-length=len data-file-length Maxfi n|1|l;m length of the data file (when re-creating data file when
itisfu
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Format Config File Description I_ntroduc-
tion
--debug[=debug_options] |debug Write adebugging log
decode_hits=# decode_hits Decode_hits
--description description Print some descriptive information about the table
--extend-check extend-check ?IO arepair that triesto recover every possible row from the data
ile
--extended-check extended-check Check the table very thoroughly
--fast fast Check only tables that haven't been closed properly
--force force Do arepair operation automatically if myisamchk finds any errors
inthe table
--force force-recover Overwrite old temporary files. For use with the -r or -0 option

ft_max_word_len=#

ft_max_word_len

Maximum word length for FULLTEXT indexes

ft_min_word len=#

ft_min_word len

Minimum word length for FULLTEXT indexes

ft_stopword file=vaue

ft_stopword file

Use stopwords from thisfile instead of built-in list

--help Display help message and exit

--information information Print informational statistics about the table that is checked

key buffer_size=# key buffer_size The size of the buffer used for index blocks for MylSAM tables
--keys-used=val keys-used A bit-value that indicates which indexes to update

--max-record-length=len

max-record-length

Skip rows larger than the given length if myisamchk cannot alloc-
ate memory to hold them

--medium-check

medium-check

Do acheck that is faster than an --extend-check operation

myisam_block_size=#

myisam_block_size

Block size to be used for MylSAM index pages

--parallel-recover

parallel-recover

Uses the same technique as -r and -n, but creates all the keysin
parallel, using different threads (beta)

--quick

quick

Achieve afaster repair by not modifying the datafile.

read buffer_size=#

read buffer_size

Each thread that does a sequential scan allocates a buffer of this
sizefor each table it scans

--read-only read-only Don't mark the table as checked

--recover recover Do arepair that can fix almost any problem except unique keys
that aren't unique

--safe-recover safe-recover Do arepair using an old recovery method that reads through all
rows in order and updates all index trees based on the rows found

- set-auto-increment Force AUTO_INCREMENT numbering for new recordsto start at

- the given value

set-

auto-increment[=valug]

--set-character-set=name

set-character-set

Change the character set used by the table indexes

--set-collation=name

set-collation

Specify the collation to use for sorting table indexes

--silent

silent

Silent mode

sort_buffer_size=#

sort_buffer_size

The buffer that is allocated when sorting the index when doing a
REPAIR or when creating indexes with CREATE INDEX or AL-
TER TABLE

--sort-index

sort-index

Sort the index tree blocks in high-low order

sort_key blocks=#

sort_key blocks

sort_key blocks

--sort-records=# sort-records Sort records according to a particular index

--sort-recover sort-recover Force myisamchk to use sorting to resolve the keys even if the
temporary fileswould be very large

stats_method=value stats_method Specifies how MylSAM index statistics collection code should

treat NULLs
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Format Config File Description I_ntroduc-
tion
--tmpdir=path tmpdir Path of the directory to be used for storing temporary files
--unpack unpack Unpack atable that was packed with myisampack
--update-state update-state Store information in the .MY | file to indicate when the table was
checked and whether the table crashed
--verbose Verbose mode
--version Display version information and exit
write_buffer_size=# write_buffer_size Write buffer size

4.6.3.1. nyi santhk General Options

The options described in this section can be used for any type of table maintenance operation performed by nyi santhk. The sections
following this one describe options that pertain only to specific operations, such as table checking or repairing.

e --help,-?

Display a help message and exit.

¢ --debug=debug_options, -# debug_options

Write adebugging log. Thedebug_opt i ons string oftenis' d: t: o, fil e_nane'.

e --silent,-s

Silent mode. Write output only when errors occur. You can use - s twice (- ss) to make nyi santhk very silent.

e --verbose,-v

Verbose mode. Print more information about what the program does. This can be used with - d and - e. Use - v multiple times

(- vv, - vvv) for even more output.
e --version,-V
Display version information and exit.

e --wait,-w

Instead of terminating with an error if the table islocked, wait until the table is unlocked before continuing. If you are running
nysql d with external locking disabled, the table can be locked only by another nyi sanchk command.

Y ou can also set the following variables by using - - var _nane=val ue syntax:

Variable Default Value
decode_bits 9
ft_max_word_| en version-dependent
ft_mn_word_|en 4
ft_stopword_file built-in list
key_buffer_size 523264

nyi sam bl ock_si ze 1024
read_buffer_size 262136
sort_buffer_size 2097144
sort _key_bl ocks 16
stats_net hod nulls_unequal
write_buffer_size 262136
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Itisalso possibleto set variablesby using - - set - var i abl e=var _nanme=val ue or - O var _nanme=val ue syntax. However,
this syntax is deprecated as of MySQL 4.0.

The possible myi santhk variables and their default values can be examined with nyi santhk - - hel p:
sort_buffer_si ze isused when the keys are repaired by sorting keys, which is the normal case whenyou use- - r ecover.

key_buf f er _si ze isused when you are checking the table with - - ext end- check or when the keys are repaired by inserting
keys row by row into the table (like when doing normal inserts). Repairing through the key buffer is used in the following cases:

¢ Youuse--safe-recover.

« Thetemporary files needed to sort the keys would be more than twice as big as when creating the key file directly. Thisis often the
case when you have large key values for CHAR, VARCHAR, or TEXT columns, because the sort operation needs to store the com-
plete key values as it proceeds. If you have lots of temporary space and you can force myi santhk to repair by sorting, you can use
the--sort-recover option.

Repairing through the key buffer takes much less disk space than using sorting, but is also much slower.

If you want afaster repair, setthekey _buf fer_si ze andsort _buffer_si ze variablesto about 25% of your available memory.
Y ou can set both variables to large values, because only one of them isused at atime.

nyi sam bl ock_si ze isthe size used for index blocks.

st at s_net hod influences how NULL values are treated for index statistics collection when the - - anal yze optionisgiven. It acts
likethemyi sam st at s_net hod system variable. For more information, see the description of nyi sam st at s_net hod in Sec-
tion 5.1.3, “System Variables’, and Section 7.4.7, “My| SAMIndex Statistics Collection”. For MySQL 5.0, st at s_net hod was added
in MySQL 5.0.14. For older versions, the statistics collection method is equivalent to nul | s_equal .

Theft _mn_word | enandft_nmax_word_| en variablesare available asof MySQL 4.0.0.ft _stopword_fi | e isavailable
as of MySQL 4.0.19.

ft_mn_ word | enandft_nax_word_| en indicate the minimum and maximum word length for FULLTEXT indexes.
ft_stopword_fil e namesthe stopword file. These need to be set under the following circumstances.

If you use nyi santhk to perform an operation that modifies table indexes (such as repair or analyze), the FULLTEXT indexes are re-
built using the default full-text parameter values for minimum and maximum word length and the stopword file unless you specify oth-
erwise. This can result in queriesfailing.

The problem occurs because these parameters are known only by the server. They are not stored in Myl SAMindex files. To avoid the
problem if you have modified the minimum or maximum word length or the stopword file in the server, specify the same
ft_mn_word_len,ft_nmax_word_| en,andft_stopword_fil e valuestonyi santchk that you usefor mysql d. For ex-
ample, if you have set the minimum word length to 3, you can repair atable with nyi santhk like this:

shel | > nyi sanchk --recover --ft_m n_word_|l en=3 tbl _name. Myl

To ensurethat myi santhk and the server use the same values for full-text parameters, you can place each one in both the [ mysql d]
and [ nyi santhk] sectionsof an option file:

[ nysql d]

ft_mn_word_|l en=3

[ myi santhk]
ft_mn_word_| en=3

An alternativeto using nyi santhk isto usethe REPAI R TABLE, ANALYZE TABLE, OPTI M ZE TABLE, or ALTER TABLE.
These statements are performed by the server, which knows the proper full-text parameter values to use.

4.6.3.2. nyi sancthk Check Options

nyi santhk supports the following options for table checking operations:

¢ --check,-c
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Check the table for errors. Thisis the default operation if you specify no option that selects an operation type explicitly.
¢ --check-only-changed,-C
Check only tablesthat have changed since the last check.
e --extend-check,-e
Check the table very thoroughly. Thisis quite slow if the table has many indexes. This option should only be used in extreme cases.
Elg.rmally, nmyi sanchk or nyi santhk --nedi um check should be able to determine whether there are any errorsin the ta-

If youareusing - - ext end- check and have plenty of memory, settingthekey buf f er _si ze variableto alarge value helps
the repair operation run faster.

e --fast,-F
Check only tables that haven't been closed properly.
e --force,-f

Do arepair operation automatically if myi santhk finds any errorsin the table. The repair type is the same as that specified with
the--recover or-r option.

e --information,-i
Print informational statistics about the table that is checked.
e --nedi um check,-m

Do acheck that isfaster than an - - ext end- check operation. This finds only 99.99% of all errors, which should be good enough
in most cases.

e --read-only,-T

Don't mark the table as checked. Thisis useful if you use nyi santhk to check atablethat isin use by some other application that
doesn't use locking, such asnysql d when run with external locking disabled.

e --update-state,-U
Store information inthe. Myl file to indicate when the table was checked and whether the table crashed. This should be used to get

full benefit of the - - check- onl y- changed option, but you shouldn't use this option if the mysql d server is using the table and
you are running it with external locking disabled.

4.6.3.3. nyi santhk Repair Options

nyi santhk supports the following options for table repair operations:

e --backup,-B
Make abackup of the. MYDfileasfi | e_nane-ti ne. BAK
e --character-sets-dir=path
The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.
e --correct-checksum
Correct the checksum information for the table.
e --data-file-length=len, -D len

Maximum length of the data file (when re-creating data file when it is“full”).
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- -ext end- check, - e

Do arepair that tries to recover every possible row from the datafile. Normally, this also finds alot of garbage rows. Don't use this
option unless you are desperate.

--force,-f

Overwrite old intermediate files (files with namesliket bl _name. TVD) instead of aborting.

- -keys-used=val ,-k val

For myi santhk, the option value is a bit-value that indicates which indexes to update. Each binary bit of the option value corres-
ponds to atable index, where the first index is bit 0. An option value of 0 disables updatesto all indexes, which can be used to get
faster inserts. Deactivated indexes can be reactivated by using nyi sanchk -r.

--no-syminks, -1

Do not follow symbolic links. Normally nmyi santhk repairs the table that a symlink points to. This option does not exist as of
MySQL 4.0 because versions from 4.0 on do not remove symlinks during repair operations.

--max-record- | engt h=l en
Skip rows larger than the given length if nyi santhk cannot allocate memory to hold them.
--parallel-recover,-p

Uses the sametechnique as- r and - n, but creates all the keysin parallel, using different threads. Thisis beta-quality code. Use at
your own risk!

--quick,-q

Achieve afaster repair by not modifying the datafile. Y ou can specify this option twice to force myi santhk to modify the original
datafilein case of duplicate keys.

--recover,-r
Do arepair that can fix almost any problem except unique keys that aren't unique (which is an extremely unlikely error with My | S-
AMtables). If you want to recover atable, thisisthe option to try first. You should try - - saf e- r ecover only if nyi sanchk re-
ports that the table can't be recovered using - - r ecover . (Inthe unlikely casethat - - r ecover fails, the data file remainsintact.)
If you have lots of memory, you should increase the value of sort _buf f er _si ze.

--safe-recover,-o0

Do arepair using an old recovery method that reads through all rows in order and updates all index trees based on the rows found.
Thisisan order of magnitude slower than - - r ecover , but can handle a couple of very unlikely casesthat - - r ecover cannot.
This recovery method also uses much less disk space than - - r ecover . Normally, you should repair first with - - r ecover , and
thenwith - - saf e-recover onlyif - -recover fails.

If you have lots of memory, you should increase the value of key _buf f er _si ze.

--set-character-set=nane

Change the character set used by the table indexes. This option wasreplaced by - - set - col | ati on in MySQL 5.0.3.

--set-col |l ati on=nane

Specify the collation to use for sorting table indexes. The character set name isimplied by the first part of the collation name. This
option was added in MySQL 5.0.3.

--sort-recover,-n
Forcenmyi santhk to use sorting to resolve the keys even if the temporary files would be very large.

--tnmpdir=path,-t path
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Path of the directory to be used for storing temporary files. If thisisnot set, nyi santhk usesthe value of the TMPDI R environ-
ment variable. t npdi r can be set to alist of directory paths that are used successively in round-robin fashion for creating tempor-

w.on

ary files. The separator character between directory namesisthe colon (“: ”) on Unix and the semicolon (*; ) on Windows, Net-
Ware, and OS/2.

e --unpack,-u

Unpack atable that was packed with nyi sanpack.

4.6.3.4. Other nyi sancthk Options

nyi santhk supports the following options for actions other than table checks and repairs:

e --analyze,-a

Analyze the distribution of key values. Thisimproves join performance by enabling the join optimizer to better choose the order in
which to join the tables and which indexes it should use. To obtain information about the key distribution, useanyi sanchk -
-description --verbose tbl_name command or the SHON | NDEX FROM t bl _nane statement.

For expert advice on optimizing tables, subscribe to the MySQL Enterprise Monitor. For more information, see
http://wvww.mysql.com/products/enterprise/advisors.html.

I MySQL Enterprise
e --block-search=of fset,-b of fset
Find the record that a block at the given offset belongs to.
e --description,-d
Print some descriptive information about the table.
e --set-auto-increnent[=val ue],-Al val ue]
Force AUTO_| NCREMENT numbering for new records to start at the given value (or higher, if there are existing records with
AUTO _| NCREMENT valuesthislarge). If val ue isnot specified, AUTO_| NCREMVENT numbers for new records begin with the
largest value currently in the table, plus one.
e --sort-index,-S
Sort the index tree blocks in high-low order. This optimizes seeks and makes table scans that use indexes faster.

e --sort-records=N,-R N

Sort records according to a particular index. This makes your data much more localized and may speed up range-based SELECT and
ORDER BY operations that use thisindex. (The first time you use this option to sort atable, it may be very slow.) To determine ata
ble'sindex numbers, use SHOW | NDEX, which displays atable's indexes in the same order that myi santhk seesthem. Indexes are
numbered beginning with 1.

If keys are not packed (PACK_KEYS=0), they have the same length, so when nmyi santhk sorts and moves records, it just over-
writes record offsetsin the index. If keys are packed (PACK_KEYS=1), nyi santhk must unpack key blocksfirst, then re-create
indexes and pack the key blocks again. (In this case, re-creating indexes is faster than updating offsets for each index.)

4.6.3.5. nyi santhk Memory Usage

Memory allocation isimportant when you run nyi santhk. myi santhk uses no more memory than its memory-related variables are
set to. If you are going to use myi santhk on very large tables, you should first decide how much memory you want it to use. The de-
fault isto use only about 3MB to perform repairs. By using larger values, you can get myi santhk to operate faster. For example, if
you have more than 32MB RAM, you could use options such as these (in addition to any other options you might specify):

shel | > nyi sancthk --sort_buffer_size=16M --key_buf fer_si ze=16M \
--read_buffer_size=IM--wite_buffer_size=1M...
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Using - - sort _buffer_si ze=16Mshould probably be enough for most cases.

Be awarethat nyi santhk usestemporary filesin TMPDI R. If TMPDI R points to a memory filesystem, you may easily get out of
memory errors. If this happens, run nyi sanchk with the - - t npdi r =pat h option to specify some directory located on afilesystem
that has more space.

When repairing, myi santhk also needs alot of disk space:

* Doublethe size of the datafile (the original file and a copy). This spaceis not needed if you do arepair with - - qui ck; in this case,
only the index file is re-created. This space is heeded on the same filesystem asthe original datafile! (The copy is created in the
same directory asthe original.)

« Space for the new index file that replaces the old one. The old index fileis truncated at the start of the repair operation, so you usu-
ally ignore this space. This space is needed on the same filesystem as the original index file!

¢ Whenusing--recover or--sort-recover (butnotwhenusing--saf e-recover), you need space for asort buffer. The
following formulayields the amount of space required:

(I argest _key + row _pointer_length) x nunber_of _rows x 2

Y ou can check the length of the keysand ther ow_poi nt er _| engt h withmyi santhk -dv t bl _nane. Thisspaceisalloc-
ated in the temporary directory (specified by TMPDI Ror - - t npdi r =pat h).

If you have a problem with disk space during repair, you cantry - - saf e- r ecover instead of - - r ecover .

4.6.4. nyi sam og — Display MyISAM Log File Contents

nyi sanm og processes the contents of aMy| SAMlog file.

Invokenyi sani og likethis:

shel | > nyi sam og [options

] [log_f
shell > isam og [options] [log_fil

The default operation is update (- u). If arecovery isdone (- r ), al writes and possibly updates and deletes are done and errors are only
counted. The default log filenameisnyi sam | og for myi san og andi sam | og fori sam og if nol og_fi | e argument isgiv-
en, If tables are named on the command line, only those tables are updated.

nyi sanm og understands the following options:

o -?2,-1
Display a help message and exit.
e -c N

Execute only N commands.
e -f N

Specify the maximum number of open files.
o -

Display extrainformation before exiting.
e -0 offset

Specify the starting offset.

. _pN
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Remove N components from path.
o v
Perform arecovery operation.
e -Rrecord_pos_file record_pos
Specify record position file and record position.
e -U
Perform an update operation.
e -V

Verbose mode. Print more output about what the program does. This option can be given multiple times to produce more and more
output.

e -wwite_file
Specify the writefile.
e -V

Display version information.

4.6.5. nyi sanpack — Generate Compressed, Read-Only MyISAM Tables

Thenyi sanpack utility compresses Myl SAMtables. myi sanpack works by compressing each column in the table separately. Usu-
aly, myi sanpack packs the datafile 40%-70%.

When thetableis used later, the server reads into memory the information needed to decompress columns. This results in much better
performance when accessing individual rows, because you only have to uncompress exactly one row.

MySQL uses mmap() when possible to perform memory mapping on compressed tables. If nmmap() does not work, MySQL falls back
to normal read/write file operations.

Please note the following:

« If themysql d server wasinvoked with external locking disabled, it is not agood ideato invoke myi sanpack if the table might
be updated by the server during the packing process. It is safest to compress tables with the server stopped.

e After packing atable, it becomes read only. Thisis generally intended (such as when accessing packed tables on a CD). Allowing

writes to a packed table is on our TODO list, but with low priority.

Invoke nyi sanpack likethis:

shel | > nyi sanpack [options] file_name ...

Each filename argument should be the name of an index (. MY1 ) file. If you are not in the database directory, you should specify the
pathname to thefile. It is permissible to omit the . MYl extension.

After you compress atable with myi sanpack, you should use nyi santhk -r g torebuild itsindexes. Section 4.6.3, “nyi santhk
— MyISAM Table-Maintenance Utility”.

nyi sanmpack supports the following options:

e --help,-?
Display a help message and exit.
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- - backup,-b

Make a backup of each tabl€e's datafile using thenamet bl _nane. OLD.

--character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.

- - debug[ =debug_options],-# [ debug_opti ons]

Write adebugging log. Thedebug_opti ons string oftenis' d: t: o, fil e_nane'.

--force,-f

Produce a packed table even if it becomes larger than the original or if the intermediate file from an earlier invocation of nyi sam
pack exists. (myi sanpack creates an intermediate file named t bl _nane. TVDin the database directory while it compresses the
table. If you kill nyi sanpack, the. TVD file might not be deleted.) Normally, nmyi sanpack exitswith an error if it finds that

t bl _name. TMD exists. With - - f or ce, nmyi sanpack packs the table anyway.

--join=big_tbl_nane,-j big_tbl_nanme

Join all tables named on the command line into asingle packed table bi g_t bl _nane. All tables that are to be combined must
have identical structure (same column names and types, same indexes, and so forth).

bi g_t bl _name must not exist prior to the join operation. All source tables named on the command line to be merged into

bi g_t bl _nane must exist. The source tables are read for the join operation but not modified. The join operation does not create a
. frmfilefor bi g_t bl _nane, so after the join operation finishes, copy the . f r mfile from one of the source tables and name it
big_tbl _nane.frm

--silent,-s

Silent mode. Write output only when errors occur.

--test,-t

Do not actually pack the table, just test packing it.

--tmpdir=path,-T path

Use the named directory as the location where nyi sanpack creates temporary files.

--verbose,-v

Verbose mode. Write information about the progress of the packing operation and its result.

--version,-V

Display version information and exit.

--wait,-w

Wait and retry if thetableisin use. If themysql d server was invoked with external locking disabled, it is not a good ideato invoke
nyi sanpack if the table might be updated by the server during the packing process.

The following sequence of commandsiillustrates atypical table compression session:

shell> |s -l station.*

STWTWAT - - 1 nmonty ny 994128 Apr 17 19:00 station. MYD
STWFWAT-- 1 nonty ny 53248 Apr 17 19: 00 station. Myl
STWEPWAT - - 1 nonty ny 5767 Apr 17 19:00 station.frm

shel | > nyi sanchk -dvv station

M/l SAM fil e: station

| samversion: 2

Creation tinme: 1996-03-13 10: 08: 58

Recover time: 1997-02-02 3:06:43

Data records: 1192 Del eted bl ocks: 0
Datafile parts: 1192 Del eted data: 0
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Datafile pointer (bytes): 2 Keyfile pointer (bytes): 2
Max datafile |ength: 54657023 Max keyfile |ength: 33554431
Recordl engt h: 834

Record format: Fixed length

tabl e description:

Key Start Len | ndex Type Root Bl ocksi ze Rec/ key
1 2 4 uni que unsigned |ong 1024 1024 1
2 32 30 nultip. text 10240 1024 1
Field Start Length Type

1 1 1

2 2 4

3 6 4

4 10 1

5) 11 20

6 31 1

7 32 30

8 62 35

9 97 35

20 332 4
21 336 4
22 340 1
23 341 8
24 349 8
25 357 8
26 365 2
27 367 2
28 369 4
29 373 4
30 377 1
31 378 2
32 380 8
33 388 4
34 392 4
35 396 4
36 400 4
37 404 1
38 405 4
39 409 4
40 413 4
41 417 4
42 421 4
43 425 4
44 429 20
45 449 30
46 479 1
47 480 1

ST 831 4

shel | > nyi sanpack stati on. MY
Conpressing station. Myl: (1192 records)
- Calculating statistics

nor mal : 20 enpty-space: 16 enpty-zero: 12 enmpty-fill: 11
pre- space: 0 end-space: 12 tabl e-1ookups: 5 zero: 7
Oiginal trees: 57 After join: 17

- Conpressing file

87. 14%

Remenber to run nyisancthk -rq on conpressed tables

shell> |s -| station.*

STW-TWAT-- 1 nonty ny 127874 Apr 17 19:00 station. MYD
STW-rWAT - - 1 nmonty ny 55296 Apr 17 19: 04 station. Wl
STWTWAT-- 1 nonty ny 5767 Apr 17 19:00 station.frm

shel | > nyi sanchk -dvv station

M/ SAM fil e: station

| samversion: 2

Creation tinme: 1996-03-13 10: 08: 58
Recover time: 1997-04-17 19:04: 26
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Data records: 1192 Del eted bl ocks: 0
Datafile parts: 1192 Del eted data: 0
Dat afi | e pointer (bytes): 3 Keyfile pointer (bytes): 1
Max datafile |ength: 16777215 Max keyfile |ength: 131071
Recor dl engt h: 834

Record format: Conpressed

tabl e description

Key Start Len | ndex Type Root Bl ocksi ze Rec/ key
1 2 4 uni que unsigned | ong 10240 1024 1
2 32 30 nultip. text 54272 1024 1
Field Start Length Type Huff tree Bits
1 1 1 const ant 1 0
2 2 4 zerofill (1) 2 9
3 6 4 no zeros, zerofill (1) 2 9
4 10 1 3 9
5 11 20 t abl e- I ookup 4 0
6 31 1 3 9
7 32 30 no endspace, not_al ways 5 9
8 62 35 no endspace, not_al ways, no enpty 6 9
9 97 35 no enpty 7 9
10 132 35 no endspace, not_al ways, no enpty 6 9
11 167 4 zerofill (1) 2 9
12 171 16 no endspace, not_al ways, no enpty 5 9
13 187 35 no endspace, not_al ways, no enpty 6 9
14 222 4 zerofill (1) 2 9
15 226 16 no endspace, not_al ways, no enpty 5 9
16 242 20 no endspace, not_al ways 8 9
17 262 20 no endspace, no enpty 8 9
18 282 20 no endspace, no enpty 5 9
19 302 30 no endspace, no enpty 6 9
20 332 4 al ways zero 2 9
21 336 4 al ways zero 2 9
22 340 1 3 9
23 341 8 t abl e- | ookup 9 0
24 349 8 t abl e- I ookup 10 0
25 357 8 al ways zero 2 9
26 365 2 2 9
27 367 2 no zeros, zerofill (1) 2 9
28 369 4 no zeros, zerofill (1) 2 9
29 373 4 t abl e- I ookup 11 0
30 377 1 3 9
31 378 2 no zeros, zerofill (1) 2 9
32 380 8 no zeros 2 9
33 388 4 al ways zero 2 9
34 392 4 t abl e- I ookup 12 0
35 396 4 no zeros, zerofill (1) 13 9
36 400 4 no zeros, zerofill (1) 2 9
37 404 1 2 9
38 405 4 no zeros 2 9
39 409 4 al ways zero 2 9
40 413 4 no zeros 2 9
41 417 4 al ways zero 2 9
42 421 4 no zeros 2 9
43 425 4 al ways zero 2 9
44 429 20 no enpty 3 9
45 449 30 no enpty 3 9
46 479 1 14 4
47 480 1 14 4
48 481 79 no endspace, no enpty 15 9
49 560 79 no enpty 2 9
50 639 79 no enpty 2 9
51 718 79 no endspace 16 9
52 797 8 no enpty 2 9
53 805 1 17 1
54 806 1 3 9
55 807 20 no enpty 3 9
56 827 4 no zeros, zerofill(2) 2 9
57 831 4 no zeros, zerofill (1) 2 9

nyi sanpack displays the following kinds of information:

e normal
The number of columns for which no extra packing is used.
* enpty-space
The number of columns containing values that are only spaces. These occupy one bit.

e enpty-zero
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The number of columns containing values that are only binary zeros. These occupy one bit.

empty-fill

The number of integer columns that do not occupy the full byte range of their type. These are changed to a smaller type. For ex-
ample, aBl G NT column (eight bytes) can be stored asa Tl NYI NT column (one byte) if all its values arein the range from - 128
to127.

pre- space

The number of decimal columns that are stored with leading spaces. In this case, each value contains a count for the number of lead-
ing spaces.

end- space

The number of columnsthat have alot of trailing spaces. In this case, each value contains a count for the number of trailing spaces.
t abl e- 1 ookup

The column had only a small number of different values, which were converted to an ENUMbefore Huffman compression.

zero

The number of columns for which all values are zero.

Oiginal trees

The initial number of Huffman trees.

After join

The number of distinct Huffman trees |eft after joining trees to save some header space.

After atable has been compressed, myi sanchk - dvv prints additional information about each column:

Type
The data type. The value may contain any of the following descriptors:
» constant
All rows have the same value.
* no endspace
Do not store endspace.
e no endspace, not_al ways
Do not store endspace and do not do endspace compression for all values.
e no endspace, no enpty
Do not store endspace. Do not store empty values.
e tabl e-Iookup
The column was converted to an ENUM
« zerofill (N)
The most significant N bytesin the value are always 0 and are not stored.

* NO zeros
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Do not store zeros.
« always zero
Zero values are stored using one hit.
e Huff tree
The number of the Huffman tree associated with the column.
e Bits

The number of bits used in the Huffman tree.

After yourun nyi sanpack, you must run nyi santhk to re-create any indexes. At thistime, you can also sort the index blocks and

create statistics needed for the MySQL optimizer to work more efficiently:

shel | > nyi santhk -rq --sort-index --analyze tbl_name. Myl

After you have installed the packed table into the MySQL database directory, you should execute mysql admi n fl ush-t abl es to

forcenysql d to start using the new table.

To unpack a packed table, usethe - - unpack optionto myi sanchk.

4.6.6. nysql access — Client for Checking Access Privileges

nysql access isadiagnostic tool that Y ves Carlier has provided for the MySQL distribution. It checks the access privileges for a
hostname, username, and database combination. Note that nysql access checks accessusing only theuser , db, and host tables. It
does not check table, column, or routine privileges specified inthet abl es_pri v, col ums_pri v, or procs_pri v tables.

Invokenysql access likethis:

shel | > nmysql access [host_name [user_nanme [db_nane]]] [options]
nysql access understands the following options:

Table 4.9. mysql access Option Reference

Format Config File Description Introduc-
tion
--brief brief Generate reportsin single-line tabular format
--commit commit Copy the new access privileges from the temporary tables to the
original grant tables
--copy copy Reload the temporary grant tables from original ones
--db=db_name db Specify the database name
--debug=# debug Specify the debug level
--help Display help message and exit
--host=host_name host Connect to the MySQL server on the given host
--howto howto Display some examples that show how to use mysglaccess
--old_server old_server ASSL)Ime that the server isan old MySQL server (prior to MySQL
321
--password[=password] |password The password to use when connecting to the server
--plan plan Display suggestions and ideas for future releases
--preview preview Show the privilege differences after making changes to the tem-
porary grant tables
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Format Config File Description Introduc-
tion
--relnotes relnotes Display the release notes
--rhost=host_name rhost Connect to the MySQL server on the given host
--rollback rollback Undo the most recent changes to the temporary grant tables.
--gpassword[=password] | spassword The password to use when connecting to the server as the super-
user
--SUpEruser=user_name | superuser Specify the username for connecting as the superuser
--table table Generate reports in table format
--User=user_name, user The MySQL username to use when connecting
--version Display version information and exit
e --help,-?
Display a help message and exit.

e --brief,-b
Generate reports in single-line tabular format.
e --conmmt

Copy the new access privileges from the temporary tables to the origina grant tables. The grant tables must be flushed for the new
privilegesto take effect. (For example, executeanysql adm n r el oad command.)

¢ --copy
Reload the temporary grant tables from origina ones.
¢ --db=db_nane,-d db_nane
Specify the database name.
¢ --debug=N
Specify the debug level. N can be an integer from 0 to 3.
¢ --host=host_nane,-h host _nane
The hostname to use in the access privileges.
e --howo
Display some examples that show how to use nysql access.
e --o0ld_server
Assume that the server isan old MySQL server (before MySQL 3.21) that does not yet know how to handle full WHERE clauses.
e --password[ =password], - p[ passwor d]

The password to use when connecting to the server. If you omit the passwor d value following the - - passwor d or - p option on
the command line, you are prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
e --plan
Display suggestions and ideas for future releases.

e --preview
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Show the privilege differences after making changes to the temporary grant tables.
e --relnotes
Display the release notes.
e --rhost=host_name,-H host_nane
Connect to the MySQL server on the given host.
e --rollback
Undo the most recent changes to the temporary grant tables.
e --spassword[ =password], - P[ passwor d]

The password to use when connecting to the server as the superuser. If you omit the passwor d vaue following the - - passwor d
or - p option on the command line, you are prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
e --superuser=user_nane,-U user_nanme
Specify the username for connecting as the superuser.
e --table,-t
Generate reportsin table format.
e --uUSer=user_nane,-u user_nane
The username to use in the access privileges.
e --version,-v
Display version information and exit.

If your MySQL distribution isinstalled in some non-standard location, you must change the location where nysql access expectsto
findthenysql client. Edit themysql access script at approximately line 18. Search for aline that looks like this:

$MYSQL = "Jusr/local/bin/nysql"; # path to nysql executable

Change the path to reflect the location where nysql actually is stored on your system. If you do not do this, aBr oken pi pe error
will occur when you runnysql access.

4.6.7. nysql bi nl og — Utility for Processing Binary Log Files

The server's binary log consists of files containing “events’ that describe modifications to database contents. The server writes these
filesin binary format. To display their contentsin text format, use the mysql bi nl og utility. You can aso usenysql bi nl og todis-
play the contents of relay log files written by a slave server in areplication setup because relay logs have the same format as binary
logs. The binary log and relay log are discussed further in Section 5.2.3, “The Binary Log”, and Section 18.4.2, “Replication Relay and
Status Files’.

Invoke nysql bi nl og likethis:

shel I > nysql binlog [options] log_file ..

For example, to display the contents of the binary log file named bi nl 0og. 000003, use this command:

shel | > mysql bi nl og bi nl og. 0000003

The output includes events contained in bi nl og. 000003. Event information includes the statement, the ID of the server on which it
was executed, the timestamp when the statement was executed, how much time it took, and so forth.
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The output from nysql bi nl og can be re-executed (for example, by using it asinput to mysql ) to reapply the statementsin the log.

Thisis useful for recovery operations after a server crash. For other usage examples, see the discussion later in this section.

Normally, you use mysql bi nl og to read binary log files directly and apply them to the local MySQL server. It is also possible to read
binary logs from aremote server by using the- - r ead- f r om r enpt e- ser ver option. When you read remote binary logs, the con-
nection parameter options can be given to indicate how to connect to the server. These optionsare - - host , - - passwor d, - - por t,

--protocol,-

Table 4.10. nysql bi nl og Option Reference

-socket , and- - user ; they areignored except when you also usethe - - r ead- f r om r enpt e- ser ver option.

Format Config File Description I_ntroduc-
tion
--character-sets-dir=path |character-sets-dir The directory where character sets are installed
--database=db_name database List entries for just this database
--debug[=debug_options] |debug Write adebugging log
--disable-log-bin disable-log-bin Disable binary logging
--force-read force-read !f mysql binlog .reeds abinary log event that it does not recognize,
it prints awarning
--help Display help message and exit
--hexdump hexdump Display a hex dump of thelog in comments 5.0.16
--host=host_name host Connect to the MySQL server on the given host
--local-load=path local-load Prepare local temporary filesfor LOAD DATA INFILE in the
specified directory
--offset=# offset Skip thefirst N entriesin thelog
--password[=password] |password The password to use when connecting to the server
--port=port_num port The TCP/IP port number to use for the connection
--protocol=type protocol The connection protocol to use
- read-from-remote-server |Read the binary log from aMySQL server rather than reading a
-read-from-remote-server local log file
--result-file=name result-file Direct output to the given file
- set-charset Add a SET NAMES charset_name statement to the output 5.0.23

set-charset=charset_name

--short-form short-form Display only the statements contained in the log

--socket=path socket For connections to localhost

--start-datetime=datetime |start-datetime Start reading the binary log at the first event having a timestamp
equal to or later than the datetime argument

--start-position=# start-position Start reading the binary log at the first event having a position
equal to or greater than the argument

--stop-datetime=datetime |stop-datetime Stop reading the binary log at the first event having a timestamp
equal to or greater than the datetime argument

--stop-position=# stop-position Stop reading the binary log at the first event having a position
equal to or greater than the argument

--to-last-log to-last-log Do not stop at the end of the requested binary log from a MySQL
server, but rather continue printing until the end of the last binary
log

--user=user_name, user The MySQL username to use when connecting to the server

--version

Display version information and exit

nysql bi nl og supports the following options:
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--help,-?

Display a help message and exit.

--character-sets-dir=path

The directory where character sets are installed. See Section 9.2, “The Character Set Used for Data and Sorting”.

- -dat abase=db_nane,-d db_nane

List entries for just this database (Iocal log only). Y ou can only specify one database with this option - if you specify multiple -

- dat abase options, only the last oneis used. Thisoption forcesnysql bi nl og to output entries from the binary log where the
default database (that is, the one selected by USE) isdb_nane. Note that this does not replicate cross-database statements such as
UPDATE some_db. sonme_t abl e SET foo="bar" while having selected a different database or no database.

- -debug[ =debug_options],-# [ debug_opti ons]

Write adebugging log. A typical debug_opt i ons stringisoften' d:t: o, fil e_name'.

--di sabl e-1 0g-bin,-D

Disable binary logging. Thisis useful for avoiding an endless loop if you usethe- -t 0- | ast - | og option and are sending the out-
put to the same MySQL server. This option also is useful when restoring after a crash to avoid duplication of the statements you
have logged.

This option requires that you have the SUPER privilege. It causes mysql bi nl og toincludeaSET SQL_LOG Bl N=0 statement
inits output to disable binary logging of the remaining output. The SET statement is ineffective unless you have the SUPER priv-

ilege.
--force-read,-f

With thisoption, if nysql bi nl og reads abinary log event that it does not recognize, it prints awarning, ignores the event, and
continues. Without this option, mysql bi nl og stopsif it reads such an event.

- - hexdunp, - H

Display a hex dump of the log in comments. This output can be helpful for replication debugging. Hex dump format is discussed
later in this section. This option was added in MySQL 5.0.16.

- - host =host _nane, - h host _nane

Get the binary log from the MySQL server on the given host.

--local -1 oad=pat h,-1 path

Prepare local temporary filesfor LOAD DATA | NFI LE in the specified directory.

--offset=N,-o0 N

Skip thefirst N entriesin the log.

- - passwor d[ =passwor d] , - p[ passwor d]

The password to use when connecting to the server. If you use the short option form (- p), you cannot have a space between the op-
tion and the password. If you omit the passwor d value following the - - passwor d or - p option on the command line, you are
prompted for one.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--port=port_num-P port_num

The TCP/IP port number to use for connecting to a remote server.

--position=N,-j N

Deprecated. Use- - st art - posi t i on instead.
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- - prot ocol ={ TCP| SOCKET| Pl PE| MEMORY}

The connection protocol to use for connecting to the server. It is useful when the other connection parameters normally would cause
aprotocol to be used other than the one you want. For details on the allowable values, see Section 4.2.2, “ Connecting to the MySQL
Server”.

--read-fromrenote-server,-R

Read the binary log from aMySQL server rather than reading alocal log file. Any connection parameter options are ignored unless
thisoption is given aswell. These optionsare - - host , - - passwor d, - - port, - - prot ocol , - - socket ,and - - user .

This option requires that the remote server be running. It works only for binary log files on the remote server, not relay log files.
--result-file=nane,-r nane

Direct output to the given file.

--set-charset =charset _nane

AddaSET NAMES char set _nane statement to the output to specify the character set to be used for processing log files. This
option was added in MySQL 5.0.23.

--short-form-s

Display only the statements contained in the log, without any extrainformation.

--socket =path,-S path

For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.
--start-dateti ne=datetinme

Start reading the binary log at the first event having atimestamp equal to or later than the dat et i ne argument. Thedat et i ne

valueisrelative to the local time zone on the machine where you run nysql bi nl og. The value should be in aformat accepted for
the DATETI ME or TI MESTANP data types. For example:

shel | > nysql binl og --start-datetime="2005-12-25 11: 25: 56" bi nl og. 000003

This option is useful for point-in-time recovery. See Section 6.2, “ Example Backup and Recovery Strategy”.
--start-position=N

Start reading the binary log at the first event having a position equal to or greater than N. This option applies to thefirst log file
named on the command line.

--stop-dateti ne=datetine

Stop reading the binary log at the first event having a timestamp equal to or later than the dat et i me argument. Thisoption is use-
ful for point-in-time recovery. See the description of the- - st art - dat et i e option for information about thedat et i e
value.

--stop-position=N

Stop reading the binary log at the first event having a position equal to or greater than N. This option appliesto the last log file
named on the command line.

--to-last-log,-t

Do not stop at the end of the requested binary log from a MySQL server, but rather continue printing until the end of the last binary
log. If you send the output to the same MySQL server, this may lead to an endless loop. This option requires -
-read-fromrenote-server.

--user=user_nane,-u user_nane

The MySQL username to use when connecting to a remote server.
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e --version,-V

Display version information and exit.
Y ou can also set the following variable by using - - var _nane=val ue syntax:

e open_files_limt

Specify the number of open file descriptors to reserve.

Itisalso possible to set variablesby using - - set - var i abl e=var _nanme=val ue or- O var _nane=val ue syntax. This syntax
is deprecated.

Y ou can pipe the output of mysql bi nl og intothenysql client to execute the statements contained in the binary log. Thisis used to
recover from a crash when you have an old backup (see Section 6.1, “ Database Backups'). For example:

shel I > nysql bi nl og bi nl og. 000001 | nysql

Or:

shel | > nmysqgl binlog binlog.[0-9]* | mysql

Y ou can also redirect the output of nysql bi nl og to atext fileinstead, if you need to modify the statement log first (for example, to
remove statements that you do not want to execute for some reason). After editing the file, execute the statements that it contains by us-
ing it asinput to the mysql program.

nysql bi nl og hasthe- - start - positi on option, which prints only those statements with an offset in the binary log greater than
or equal to a given position (the given position must match the start of one event). It also has options to stop and start when it seesan
event with a given date and time. This enables you to perform point-in-time recovery using the - - st op- dat et i e option (to be able
to say, for example, “roll forward my databases to how they were today at 10:30 am.”).

If you have more than one binary log to execute on the MySQL server, the safe method is to process them all using a single connection
to the server. Here is an example that demonstrates what may be unsafe:

shel | > nmysql bi nl og bi nl og. 000001 | mysql # DANGER!!
shel | > mysql bi nl og bi nl og. 000002 | mysql # DANGER!!

Processing binary logs this way using different connections to the server causes problemsif the first log file contains a CREATE TEM:
PORARY TABLE statement and the second log contains a statement that uses the temporary table. When thefirst nysql processter-
minates, the server drops the temporary table. When the second nysql process attempts to use the table, the server reports “unknown
table.”

To avoid problems like this, use a single connection to execute the contents of all binary logs that you want to process. Here is one way
to do so:

shel | > nmysql bi nl og bi nl og. 000001 bi nl og. 000002 | mnysql

Another approach isto write all the logsto asingle file and then process thefile:

shel | > nysql bi nl og bi nl og. 000001 > /tnp/statenents. sql
shel | > mysql bi nl og bi nl og. 000002 >> /tnp/statenents. sql
shel | > nysql -e "source /tnp/statenents.sql”

nysql bi nl og can produce output that reproducesaLOAD DATA | NFI LE operation without the original datafile. nysql bi nl og
copiesthe datato atemporary file and writesaLOAD DATA LOCAL | NFI LE statement that refersto the file. The default location of
the directory where these files are written is system-specific. To specify adirectory explicitly, usethe- - | ocal - | oad option.

Because mysql bi nl og converts LOAD DATA | NFI LE statementsto LOAD DATA LOCAL | NFI LE statements (that is, it adds
LOCAL), both the client and the server that you use to process the statements must be configured to allow LOCAL capability. See Sec-
tion 5.3.4, “ Security Issueswith LOAD DATA LOCAL”.

B MySQL Enterprise
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For expert advice on the security implications of enabling LOCAL, subscribe to the MySQL Enterprise Monitor.
For more information, see http://www.mysql.com/products/enterprise/advisors.html.

Warning

The temporary files created for LOAD DATA LOCAL statements are not automatically deleted because they are needed
until you actually execute those statements. Y ou should delete the temporary files yourself after you no longer need the
statement log. The files can be found in the temporary file directory and have nameslikeor i gi nal _fil e_nane- #- #.

The - - hexdunp option produces a hex dump of the log contents:

shel | > nmysql bi nl og --hexdunp mast er-bi n. 000001

The hex output consists of comment lines beginning with #, so the output might look like this for the preceding command:

/*140019 SET @®ession. nax_i nsert_del ayed_t hr eads=0*/;
/*150003 SET @LD_COVPLETI ON_TYPE=@ACOVPLETI ON_TYPE, COVPLETI ON_TYPE=0*/ ;

# at 4
#05102
Posi
0000
0000
0000
0000
0000
0000

HHBFHFHFFHEHR

4 17:24:13 server id 1
tion Tinestanp Type
0004 9d fc 5c 43 of
0017 00 35 2e 30 2e
0027 67 00 00 00 00
0037 00 00 00 00 00
0047 00 00 00 9d fc
0057 04 04 04 12 00
Start: binlog v 4,
at startup

ROLLBACK;

server v 5.0.15-

end_| og_pos

Master 1D
01 00 00 00
31 35 2d 64
00 00 00 00
00 00 00 00
5c 43 13 38
00 4b 00 04

98
Si ze Mast er Pos Fl ags
5e 00 00 00 62 00 00 OO 00 0O
65 62 75 67 2d 6¢ |..5.0.15. debug. |
00 00 00 00 00 00 |og
00 00 00 00 00 00
0d 00 08 00 12 00
1

Hex dump output currently contains the following elements. Thisformat is subject to change.

hexadecimal.

Posi t i on: The byte position within the log file.

Ti mest anp: The event timestamp. In the example shown, ' 9d fc 5c¢ 43' istherepresentationof ' 051024 17:24: 13" in

Type: The event type code. In the example shown, ' Of ' indicatesa FORVAT _DESCRI PTI ON_EVENT. The following table lists

the possible type codes.

Type [Name Meaning

00 |UNKNOWN_EVENT This event should never be present in the log.

01 |START_EVENT_V3 Thisindicates the start of alog file written by MySQL 4 or earlier.

02 |QUERY_EVENT The most common type of events. These contain statements executed on the master.

03 |STOP_EVENT Indicates that master has stopped.

04 |ROTATE_EVENT Written when the master switches to anew log file.

05 |I NTVAR_EVENT Used for AUTO | NCREMENT values or when the LAST | NSERT | D() functionisused inthe
statement.

06 |LOAD_EVENT Used for LOAD DATA | NFI LEin MySQL 3.23.

07 |SLAVE EVENT Reserved for future use.

08 |CREATE FI LE EVENT |Usedfor LOAD DATA | NFI LE statements. Thisindicates the start of execution of such a state-
ment. A temporary fileis created on the dave. Used in MySQL 4 only.

09 |AP- Containsdatafor useinaLOAD DATA | NFI LE statement. The dataiis stored in the temporary file

PEND_BLOCK_EVENT |onthedave.

Oa |EXEC_LOAD_EVENT Used for LOAD DATA | NFI LE statements. The contents of the temporary file is stored in the table
onthedave. Used in MySQL 4 only.

Ob |DELETE_FI LE_EVENT |Rollback of aLOAD DATA | NFI LE statement. The temporary file should be deleted on the slave.

0c |NEW LOAD_EVENT Used for LOAD DATA | NFI LEin MySQL 4 and earlier.

0d |RAND_EVENT Used to send information about random values if the RAND( ) function is used in the statement.

Oe |USER VAR EVENT Used to replicate user variables.

of FORVAT_DESCRI PTI O | Thisindicates the start of alog file written by MySQL 5 or later.
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N_EVENT

10 |XI D_EVENT Event indicating commit of an XA transaction.

11 |[BE- Used for LOAD DATA | NFI LE statementsin MySQL 5 and later.
G N_LOAD QUERY_EV
ENT

12 [EX- Used for LOAD DATA | NFI LE statementsin MySQL 5 and later.
ECUTE_LOAD QUERY_
EVENT

13 |TABLE_MAP_EVENT Reserved for future use.

14 |WRI TE_ROWS_EVENT |Reserved for future use.

15 |UPDATE_ROWS_EVENT |Reserved for future use.

16 |DELETE_ROWS_EVENT |Reserved for future use.

e Master |D: Theserver ID of the master that created the event.

e Si ze: Thesizein bytes of the event.

e Master

Pos: The position of the next event in the original master log file.

e Fl ags: 16 flags. Currently, the following flags are used. The others are reserved for future use.

Flag

Name

Meaning

01

LOG_EVENT_BI NLOG_
IN_USE_F

Log file correctly closed. (Used only in FORMAT _DESCRI PTI ON_EVENT.) If thisflag is set (if the
flags are, for example,' 01 00" ) inaFORMAT_DESCRI PTI ON_EVENT, the log file has not been
properly closed. Most probably thisis because of a master crash (for example, due to power failure).

02

Reserved for future use.

04

LOG_EVENT_THREAD
SPECIFIC F

Set if the event is dependent on the connection it was executed in (for example, ' 04 00' ), for ex-
ample, if the event uses temporary tables.

08

LOG_EVENT_SUPPRES
S USE_F

Set in some circumstances when the event is not dependent on the default database.

4.6.8. nysql hot copy — A Database Backup Program

nysql hot copy isaPerl script that was originally written and contributed by Tim Bunce. It uses LOCK TABLES, FLUSH TABLES,
and cp or scp to make a database backup quickly. It is the fastest way to make a backup of the database or single tables, but it can be
run only on the same machine where the database directories are located. mysql hot copy works only for backing up Myl SAMand
ARCHI VE tables. It runs on Unix and NetWare.

shel I > nysql hot copy db_nane [/ path/to/ new_directory]

shel | > mysqgl hotcopy db_nanme_1 ... db_name_n /path/to/new directory

Back up tables in the given database that match aregular expression:

shel | > nmysql hot copy db_nane. /regex/

The regular expression for the table name can be negated by prefixing it with atilde (“~"):

shel | > nmysql hot copy db_nane./ ~regex/

Table 4.11. nysql hot copy Option Reference
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Format Config File Description I_ntroduc-
tion

--addtodest addtodest Do not rename target directory (if it exists); merely add filesto it

--allowold alowoald Do not abort if atarget exists; rename it by adding an _old suffix

- checkpoint Insert checkpoint entries

-check-

point=db_name.tbl_name

--chroot=path chroot Base directory of the chroot jail in which mysgld operates

--debug debug Write a debugging log

--dryrun dryrun Report actions without performing them

--flushlogs flushlogs Flush logs after all tables are locked

--help Display help message and exit

--host=host_name host Connect to the MySQL server on the given host

--keepold keepold Do not delete previous (renamed) target when done

--noindices noindices Do not include full index files in the backup

--password[=password] |password The password to use when connecting to the server

--port=port_num port The TCP/IP port number to use for the connection

--quiet quiet Be silent except for errors

--regexp regexp Copy all databases with names that match the given regular ex-
pression

--resetmaster resetmaster Reset the binary log after locking all the tables

--resetslave resetslave Reset the master.info file after locking all the tables

--socket=path socket For connections to localhost

--tmpdir=path tmpdir The temporary directory

--User=user_name, user The MySQL username to use when connecting to the server

--version Display version information and exit

nysql hot copy supports the following options:

e --help,-?
Display a help message and exit.
e --addtodest
Do not rename target directory (if it exists); merely add filesto it.
e --allowld
Do not abort if atarget exists; renameit by adding an _ol d suffix.
¢ --checkpoi nt=db_nane. t bl _nane
Insert checkpoint entries into the specified database db_nane and tablet bl _nane.
e --chroot=path

Base directory of thechr oot jail inwhich nysql d operates. The pat h value should match that of the - - chr oot option given
tonmysql d.

¢ --debug
Enable debug output.
e --dryrun,-n
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Report actions without performing them.
--flushl og

Flush logs after all tables are locked.
--host =host _nane, - h host_nane

The hostname of the local host to use for making a TCP/IP connection to the local server. By default, the connection is made to
| ocal host using aUnix socket file.

- -keepol d

Do not delete previous (renamed) target when done.
- - net hod=conmmrand

The method for copying files (cp or scp).
--noi ndi ces

Do not include full index files in the backup. This makes the backup smaller and faster. The indexes for reloaded tables can be re-
constructed later with myi sancthk -rq.

- - passwor d=passwor d, - ppasswor d

The password to use when connecting to the server. Note that the password value is not optional for this option, unlike for other
MySQL programs. Y ou can use an option file to avoid giving the password on the command line.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--port=port_num-P port_num

The TCP/IP port number to use when connecting to the local server.

--quiet,-q

Be silent except for errors.

--record_|l og_pos=db_nane. t bl _nane

Record master and slave status in the specified database db_nane and tablet bl _nan®e.
- -regexp=expr

Copy all databases with names that match the given regular expression.

--reset naster

Reset the binary log after locking all the tables.

--resetslave

Reset the mast er . i nf o file after locking all the tables.

--socket=path,-S path

The Unix socket file to use for the connection.

--suf fix=str

The suffix for names of copied databases.

--tnpdir=path

The temporary directory. The defaultis/ t np.

291



MySQL Programs

e --uUSer=user_nane,-u user_nane

The MySQL username to use when connecting to the server.

nysql hot copy readsthe[ cl i ent] and[ nysql hot copy] option groups from option files.

To execute mysql hot copy, you must have access to the files for the tables that you are backing up, the SELECT privilege for those
tables, the REL OAD privilege (to be able to execute FLUSH TABLES), and the LOCK TABLES privilege (to be able to lock the tables).

Useper | doc for additional mysql hot copy documentation, including information about the structure of the tables needed for the -
- checkpoi nt and--record_| og_pos options:

shel | > perl doc mysql hot copy

MySQL Enterprise

MySQL Enterprise subscribers will find more information about nysql hot copy in the Knowledge Base article,
How Does mysqglhotcopy Work?. Access to the MySQL Knowledge Base collection of articles is one of the ad-
vantages of subscribing to MySQL Enterprise. For more information, see ht-
tp:/lwww.mysqgl.com/products/enterprise/advisors.html.

4.6.9. nysqgl manager — The MySQL Instance Manager

I Important

MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.
nysql manager isthe MySQL Instance Manager (IM). This program monitors and manages MySQL Database Server instances.
MySQL Instance Manager is available for Unix-like operating systems, and also on Windows as of MySQL 5.0.13. It runs as a daemon
that listens on a TCP/IP port. On Unix, it also listens on a Unix socket file.
MySQL Instance Manager isincluded in MySQL distributions from version 5.0.3, and can be used in place of the nysql d_saf e
script to start and stop one or more instances of MySQL Server. Because Instance Manager can manage multiple server instances, it can
also be used in place of themysql d_nmul ti script. Instance Manager offers these capabilities:
¢ Instance Manager can start and stop instances, and report on the status of instances.
e Server instances can be treated as guarded or unguarded:

*  When Instance Manager starts, it starts each guarded instance. If the instance crashes, Instance Manager detects this and restarts
it. When Instance Manager stops, it stops the instance.

* A nonguarded instance is not started when Instance Manager starts or monitored by it. If the instance crashes after being started,
Instance Manager does not restart it. When Instance Manager exits, it does not stop the instance if it is running.

Instances are guarded by default. An instance can be designated as nonguarded by including the nonguar ded option in the config-
uration file.

* Instance Manager provides an interactive interface for configuring instances, so that the need to edit the configuration file manually
is reduced or eliminated.

¢ Instance Manager provides remote instance management. That is, it runs on the host where you want to control MySQL Server in-
stances, but you can connect to it from aremote host to perform instance-management operations.

The following sections describe MySQL Instance Manager operation in more detail.
4.6.9.1. MySQL Instance Manager Command Options

Important
MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.
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The MySQL Instance Manager supports a number of command options. For abrief listing, invoke nysql manager withthe- - hel p
option. Options may be given on the command line or in the Instance Manager configuration file. On Windows, the standard configura-
tionfileismy. i ni inthe directory where Instance Manager isinstalled. On Unix, the standard fileis/ et c/ my. cnf . To specify a
different configuration file, start Instance Manager with the - - def aul t s-f i | e option.

nysql manager supportsthe following options:

--help,-?
Display a help message and exit.
--angel -pid-file=file_nane

Thefile in which the angel process recordsits process ID when nysql manager runsin daemon mode (that is, when the -
-run-as-servi ce optionisgiven). The default filenameis mysql nanager . angel . pi d.

If the- - angel - pi d-fi | e option isnot given, the default angel PID file has the same name as the PID file except that any PID
file extension is replaced with an extension of . angel . pi d. (For example, mysql nanager . pi d becomesnmysql nan-
ager . angel . pi d.)

This option was added in MySQL 5.0.23.

- - bi nd- address=IP

The IP address to bind to.

--defaul t-nmysql d- pat h=pat h

The pathname of the MySQL Server binary. This pathnameis used for all server instance sectionsin the configuration file for which
no nysql d- pat h optionis present. The default value of this option is the compiled-in pathname, which depends on how the
MySQL distribution was configured. Example: - - def aul t - nysql d- pat h=/ usr/ shi n/ nysql d
--defaults-file=file_name

Read Instance Manager and MySQL Server settings from the given file. All configuration changes made by the Instance Manager
will be written to thisfile. This must be the first option on the command lineif it is used, and the file must exist.

If this option is not given, Instance Manager usesiits standard configuration file. On Windows, the standard fileisny. i ni inthe
directory where Instance Manager isinstalled. On Unix, the standard fileis/ et ¢/ ny. cnf .

--install

On Windows, install Instance Manager as a Windows service. The service nameis My SQL Manager . This option was added in
MySQL 5.0.11.

--log=fil e_nanme

The path to the Instance Manager log file. This option has no effect unlessthe - - r un- as- ser vi ce option isalso given. If thefi-
lename specified for the option is arelative name, the log fileis created under the directory from which Instance Manager is started.
To ensure that thefileis created in a specific directory, specify it asafull pathname.

If --run-as-serviceisgivenwithout - - | og, thelogfileismysql nanager . | og in the data directory.

If --run-as-servi ce isnot given, log messages go to the standard output. To capture log output, you can redirect Instance
Manager output to afile:

nysql manager > imlog

--nonitoring-interval =seconds

The interval in seconds for monitoring server instances. The default value is 20 seconds. Instance Manager tries to connect to each
monitored (guarded) instance using the non-existing My SQL_| nst ance_Manager user account to check whether it is alive/not
hanging. If the result of the connection attempt indicates that the instance is unavailable, Instance Manager performs several at-
tempts to restart the instance.
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Normally, the MySQL_| nst ance_Manager account does not exist, so the connection attempts by Instance Manager cause the
monitored instance to produce messagesin its general query log similar to the following:

Access denied for user 'MySQL_Instance_M @1 ocal host' (using password: YES)

Thenonguar ded option in the appropriate server instance section disables monitoring for a particular instance. If the instance dies
after being started, Instance Manager will not restart it. Instance Manager tries to connect to a nonguarded instance only when you
request the instance's status (for example, with the SHOWN | NSTANCES status.

See Section 4.6.9.5, “MySQL Server Instance Status Monitoring”, for more information.

--passwd, - P

Prepare an entry for the password file, print it to the standard output, and exit. Y ou can redirect the output from Instance Manager to
afileto save the entry in the file. See also Section 4.6.9.4, “Instance Manager User and Password Management”. This

--password-file=file_nane

The name of the file where the Instance Manager |ooks for users and passwords. On Windows, the default isnysql man-
ager . passwd in the directory where Instance Manager isinstalled. On Unix, the default fileis/

et ¢/ mysql manager . passwd. See also Section 4.6.9.4, “Instance Manager User and Password Management”.

--pid-file=file_nane

The process ID file to use. On Windows, the default fileismysql manager . pi d inthe directory where Instance Manager isin-
stalled. On Unix, the default isnmysql manager . pi d in the data directory.

--port=port_num

The port number to use when listening for TCP/IP connections from clients. The default port number (assigned by IANA) is 2273.
--print-defaults

Print the current defaults and exit. This must be the first option on the command lineif it is used.

--renove

On Windows, removes Instance Manager as a Windows service. This assumes that I nstance Manager has been run with -
-instal | previously. Thisoption was added in MySQL 5.0.11.

--run-as-service

On Unix, daemonize and start an angel process. The angel process monitors Instance Manager and restartsit if it crashes. (The angel
processitself is simple and unlikely to crash.)

--socket =pat h

On Unix, the socket file to use for incoming connections. The default fileisnamed / t np/ mysql manager . sock. Thisoption
has no meaning on Windows.

--standal one

This option is used on Windows to run Instance Manager in standalone mode. Y ou should specify it when you start Instance Man-
ager from the command line. This option was added in MySQL 5.0.13.

- -user =user_nane
On Unix, the username of the system account to use for starting and running ny sql nanager . This option generates awarning and
has no effect unlessyou start nysql manager asr oot (so that it can change its effective user ID), or asthe named user. Itisre-
commended that you configure mysql nanager to run using the same account used to run the mysql d server. (“User” in this con-
text refers to a system login account, not aMySQL user listed in the grant tables.)

--version,-V

Display version information and exit.
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e --wait-tinmeout=N
The number of seconds to wait for activity on an incoming connection before closing it. The default is 28800 seconds (8 hours).

This option was added in MySQL 5.0.19. Before that, the timeout is 30 seconds and cannot be changed.

4.6.9.2. MySQL Instance Manager Configuration Files

Important
MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.

Instance Manager uses its standard configuration file unlessit is started with a- - def aul t s- f i | e option that specifies a different
file. On Windows, the standard fileismy. i ni inthe directory where Instance Manager isinstalled. On Unix, the standard fileis/

et c/ my. cnf . (Prior to MySQL 5.0.10, the MySQL Instance Manager read the same configuration files as the MySQL Server, includ-
ing/ etc/ nmy.cnf,~/.ny.cnf,andsoforth.)

Instance Manager reads options for itself from the [ manager ] section of the configuration file, and options for server instances from

[ nysql d] or[ nysql dN] sections. The[ nanager] section contains any of the optionslisted in Section 4.6.9.1, “MySQL Instance
Manager Command Options”, except for those specified as having to be given as the first option on the command line. Here is asample
[ manager] section:

# MySQL | nstance Manager options section

[ manager]

defaul t-mysql d-path = /usr/local /mysql /| ibexec/ mysql d
socket =/ t np/ manager . sock

pid-file= /tnp/nanager pid

password-file = /horre/cps/ nysql manager . passwd
nnnltorl ng-interval =

port = 1999

bi nd- address = 192. 168. 1.5

Each[ nysql d] or[ nysql dN] instance section specifies options given by Instance Manager to a server instance at startup. These
are mainly common MySQL Server options (see Section 5.1.2, “Command Options’). In addition, a[ mysql dN] section can contain
the options in the following list, which are specific to Instance Manager. These options are interpreted by Instance Manager itself; it
does not pass them to the server when it attempts to start that server.

Warning

The Instance M anager-specific options must not be used ina[ mysql d] section. If aserver is started without using In-
stance Manager, it will not recognize these options and will fail to start properly.

e nysqld-path = path
The pathname of the mysql d server binary to use for the server instance.
¢ nonguar ded

This option disables Instance Manager monitoring functionality for the server instance. By default, an instance is guarded: At In-
stance Manager start time, it starts the instance. It also monitors the instance status and attempts to restart it if it fails. At Instance
Manager exit time, it stops the instance. None of these things happen for nonguarded instances.

¢ shut down-del ay = seconds

The number of seconds Instance Manager should wait for the server instance to shut down. The default value is 35 seconds. After
the delay expires, Instance Manager assumes that the instance is hanging and attempts to terminateiit. If you use | nnoDB with large
tables, you should increase this value.

Here are some sample instance sections:

[ nysql di]

nysql d- pat h=/usr/ 1 ocal / nysql /| i bexec/ nysql d
socket =/t mp/ mysql . sock

port =3307

server_i d=1

ski p-stack-trace
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core-file
ski p- bdb

| 0g-bin

| og-error

| og=nyl og

| og- sl ow queri es

[ mysql d2]

nonguar ded

port=3308

server_i d=2

nysql d- pat h= / honme/ cps/ nysql / trees/ nysql - 5. 0/ sql / nysql d

socket [t np/ nysql . sock5

pid-file / t np/ host nane. pi d5

dat adi r= / home/ cps/ nmysql _data/data_dirl

:anggagezlhone/cps/nysql/trees/nysql-5.0/sq|/share/eng|ish
0g-bin

| og=/tnp/ fordel .l og

4.6.9.3. Starting the MySQL Server with MySQL Instance Manager

Important
MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.

This section discusses how Instance Manager starts server instances when it starts. However, before you start |nstance Manager, you
should set up apassword file for it. Otherwise, you will not be able to connect to Instance Manager to control it after it starts. For details
about creating Instance Manager accounts, see Section 4.6.9.4, “Instance Manager User and Password Management”.

On Unix, thenysql d MySQL database server normally is started with the mysql . ser ver script, which usualy residesin the /
etc/init.d/ drectory. In MySQL 5.0.3, this script invokes mysql manager (the MySQL Instance Manager binary) to start
MySQL. (In prior versions of MySQL the mysql d_saf e script is used for this purpose.) Starting from MySQL 5.0.4, the behavior of
the startup script was changed again to incorporate both setup schemes. In version 5.0.4, the startup script uses the old scheme (invoking
nysql d_saf e) by default, but one can set theuse_nysql d_saf e variablein the script to O (zero) to use the MySQL Instance
Manager to start a server.

Starting with MySQL 5.0.19, you can use Instance Manager if you modify theny. cnf configuration file by adding use- nanager to
the[ mysql . server] section:

[ mysql . server]
use- manager

When Instance Manager starts, it reads its configuration file if it exists to find server instance sections and prepare alist of instances. In-
stance sections have names of theform [ mysql d] or [ nysqgl dN] , where Nisan unsigned integer (for example, [ mysql d1],
[ mysqgl d2], and so forth).

After preparing the list of instances, Instance Manager starts the guarded instancesin the list. If there are no instances, Instance Manager
creates an instance named nysql d and attempts to start it with default (compiled-in) configuration values. This means that the Instance
Manager cannot find the mysql d program if it is not installed in the default location. (Section 2.4.6, “Installation Layouts’, describes
default locations for components of MySQL distributions.) If you have installed the MySQL server in a non-standard location, you
should create the Instance Manager configuration file.

Instance Manager also stops al guarded server instances when it shuts down.

The alowable optionsfor [ mysql dN] server instance sections are described in Section 4.6.9.2, “MySQL Instance Manager Configur-
ation Files’. In these sections, you can use aspecial mysql d- pat h=pat h-t o- nysql d- bi nary option that is recognized only by
Instance Manager. Use this option to let Instance Manager know where the mysql d binary resides. If there are multiple instances, it
may also be necessary to set other options such asdat adi r and por t , to ensure that each instance has a different data directory and

TCP/IP port number. Section 5.6, “Running Multiple MySQL Servers on the Same Machine”, discusses the configuration values that
must differ for each instance when you run multiple instance on the same machine.

Warning
The[ nysql d] instance section, if it exists, must not contain any Instance Manager-specific options.

The typical Unix startup/shutdown cycle for aMySQL server with the MySQL Instance Manager enabled is as follows:

1. The/etc/init.d/ nmysql scriptstarts MySQL Instance Manager.
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2. Instance Manager starts the guarded server instances and monitors them.
3. If aserver instancefails, Instance Manager restartsiit.

4. I Instance Manager is shut down (for example, withthe/ et ¢/ i ni t. d/ nysql st op command), it shutsdown all server in-
stances.

4.6.9.4. Instance Manager User and Password Management

Important
MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.

The Instance Manager storesits user information in a password file. On Windows, the default isnmysql manager . passwd in the dir-
ectory where Instance Manager isinstalled. On Unix, the default fileis/ et ¢/ nysql manager . passwd. To specify a different loca-
tion for the password file, use the - - passwor d-f i | e option.

If the password file does not exist or contains no password entries, you cannot connect to the Instance Manager.
Note

Any Instance Manager process that is running to monitor server instances does not notice changes to the password file.
You must stop it and restart it after making password entry changes.

Entries in the password file have the following format, where the two fields are the account username and encrypted password, separ-
ated by acolon:

petr:*35110DCOB4D8140F5DE667E28C72DD2597B5C848

Instance Manager password encryption is the same as that used by MySQL Server. It is aone-way operation; no means are provided for
decrypting encrypted passwords.

Instance Manager accounts differ somewhat from MySQL Server accounts:

*«  MySQL Server accounts are associated with a hostname, username, and password (see Section 5.5.1, “MySQL Usernames and Pass-
words").

¢ Instance Manager accounts are associated with a username and password only.

This means that a client can connect to Instance Manager with a given username from any host. To limit connections so that clients can
connect only from the local host, start Instance Manager with the - - bi nd- addr ess=127. 0. 0. 1 option so that it listens only to the
local network interface. Remote clients will not be able to connect. Local clients can connect like this:

shell > mysgl -h 127.0.0.1 -P 2273

To generate anew entry, invoke Instance Manager with the - - passwd option and append the output to the /
et c/ mysqgl manager . passwd file. Hereis an example:

shel | > nmysqgl manager --passwd >> /etc/ nmysql manager. passwd
Creating record for new user.

Enter user nane: mnike

Enter password: mikepass

Re-type password: ni kepass

At the prompts, enter the username and password for the new Instance Manager user. Y ou must enter the password twice. It does not
echo to the screen, so double entry guards against entering a different password than you intend (if the two passwords do not match, no
entry is generated).

The preceding command causes the following lineto be added to / et ¢/ nysql nanager . passwd:

m ke: * BBF1F551DDIDD96A01E66EC7DDC073911BAD17BA
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Use of the - - passwor d option failsif nysql manager isinvoked directly from an IBM 5250 terminal. To work around this, use a
command like the following from the command line to generate the password entry:

shell < mysgl -B --skip-col um-nane \
-e ' SELECT CONCAT("user_nanme",":", PASSWORD("pass_val ")) ;

The output from the command can be used an entry inthe/ et ¢/ mysql nanager . passwd file.
4.6.9.5. MySQL Server Instance Status Monitoring

Important
MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.

To monitor the status of each guarded server instance, the MySQL Instance Manager attempts to connect to the instance at regular inter-
valsusingthe MySQL_I nst ance_Manager @ ocal host user account with a password of check_connect i on.

You are not required to create this account for MySQL Server; in fact, it is expected that it will not exist. Instance Manager can tell that
aserver isoperational if the server accepts the connection attempt but refuses access for the account by returning alogin error.
However, these failed connection attempts are logged by the server to its general query log (see Section 5.2.2, “The Genera Query
Log").

Instance Manager also attempts a connection to nonguarded server instances when you use the SHOW | NSTANCES or SHOW | N-
STANCE STATUS command. Thisis the only status monitoring done for nonguarded instances.

Instance Manager knows if a server instance fails at startup because it receives a status from the attempt. For an instance that starts but
later crashes, Instance Manager receives asignal becauseit is the parent process of the instance.

4.6.9.6. Connecting to MySQL Instance Manager

Important

MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.
After you set up a password file for the MySQL Instance Manager and Instance Manager is running, you can connect to it. The MySQL
client-server protocol is used to communicate with the Instance Manager. For example, you can connect to it using the standard ny sq|
client program:

shel | > nmysql --port=2273 --host=i mexanpl e.org --user=nysql --password

Instance Manager supports the version of the MySQL client-server protocol used by the client tools and libraries distributed with
MySQL 4.1 or later, so other programs that use the MySQL C API also can connect to it.

4.6.9.7. MySQL Instance Manager Commands

Important
MySQL Instance Manager is been deprecated in MySQL 5.1 and is removed in MySQL 6.0.
After you connect to MySQL Instance Manager, you can issue commands. The following general principles apply to Instance Manager
command execution:
¢ Commands that take an instance name fail if the nameis not avalid instance name.
¢ Commands that take an instance name fail if the instance does not exist.
¢ Instance Manager maintains information about instance configuration in an internal (in-memory) cache. Initidly, thisinformation
comes from the configuration fileif it exists, but some commands change the configuration of an instance. Commands that modify

the configuration filefail if the file does not exist or is not accessible to Instance Manager.

¢ OnWindows, the standard fileisny. i ni inthe directory where Instance Manager isinstalled. On Unix, the standard configuration
fileis/ et c/ my. cnf . To specify adifferent configuration file, start Instance Manager with the- - def aul t s-fi | e option.
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« Ifa[ mysqgl d] instance section existsin the configuration file, it must not contain any Instance Manager-specific options (see Sec-
tion 4.6.9.2, “MySQL Instance Manager Configuration Files’). Therefore, you must not add any of these options if you change the
configuration for an instance named my sql d.

The following list describes the commands that | nstance Manager accepts, with examples.

¢ START | NSTANCE i nstance_nane

This command attempts to start an offline instance. The command is asynchronous; it does not wait for the instance to start.

nysql > START | NSTANCE nysql d4;
Query OK, 0 rows affected (0,00 sec)

e STOP | NSTANCE i nst ance_nane

This command attempts to stop an instance. The command is synchronous; it waits for the instance to stop.

nmysqgl > STOP | NSTANCE nysql d4;
Query OK, 0 rows affected (0,00 sec)

e SHOW | NSTANCES

Shows the names and status of all loaded instances.

rrysql > SHOW | NSTANCES;

--------------- R
| instance_nanme | status |
L Gmomomo—oo +
| nysql d3 | offline |
| nmysql d4 | online |
| nysql d2 | offline |
fmocooccoosooosos fmocoooooa +

¢ SHOW | NSTANCE STATUS i nst ance_nane

Shows status and version information for an instance.

r’rysql > SHOW | NSTANCE STATUS nysg| d3
............... mm e e e e e e =

| i nst ance_name | status | version |
foscooscooscooscgmosoosso foocoossoa +
|

| mysql d3 | online | unknown |
+

e SHOW | NSTANCE OPTI ONS i nstance_nane

Shows the options used by an instance.

nysql > SHOW | NSTANCE CPTI ONS mysql d3;

--------------- ffmscocoscooscooscooscooSSooScoSSSooSSooSSooSSoooSooosdp
| opti on_nane | val ue |
S DO 0o COOSCO0OoCANSC000000C000000000000000000000000000000a000a000000 +
| instance_nane | nmysql d |
| nysql d- path | /hone/ cps/ nysql /trees/ nysql -4. 1/ sql / nysql d |
| port | 3309 |
| socket | /tnp/nysql . sock3 |
| pid-file | host nane. pi d3 |
| datadir | /hone/cps/ nysql _data/data_dir1/ |
| language | /hone/ cps/ nysql/trees/nysql -4.1/sql/share/english |

--------------- fmocooscooscooscooScooSSooScoo-Soo-Soo-SooSSooooooosa

¢ SHOW i nstance_nane LOG FI LES

The command lists al log files used by the instance. The result set contains the path to the log file and the log file size. If nolog file
path is specified in the instance section of the configuration file (for example, | og=/ var/ nysql . | 0g), the Instance Manager
tries to guess its placement. If Instance Manager is unable to guess the log file placement you should specify the log file location ex-
plicitly by using alog option in the appropriate instance section of the configuration file.

nmysqgl > SHOW nysql d LOG FI LES;
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fmococoscoossoo fmocooscooscooscooscooscoossoossoosoo fmsocosooos +

| Logfile | Path | Filesize |

foscocossoossoo foscooscooscooscooscooscoossoossoosoo Gosoocosooos +
ERROR LOG | /hone/cps/var/nysql/ow et.err | 9186

| GENERAL LOG | /hone/cps/var/nysql/ow et.|og | 471503 |

| SLOW LOG | /hone/cps/var/nysql/ow et-slow. |og | 4463 |

S e S e S e o S S e s S e e e +

Log options are described in Section 5.1.2, “Command Options’.
e SHOWi nstance_nane LOG {ERROR | SLOW| GENERAL} size[,of fset_from end]

This command retrieves a portion of the specified log file. Because most users are interested in the latest log messages, the si ze
parameter defines the number of bytes to retrieve from the end of the log. To retrieve data from the middle of the log file, specify
the optional of f set _f r om end parameter. The following example retrieves 21 bytes of data, starting 23 bytes before the end of
the log file and ending 2 bytes before the end:

nysqgl > SHOWN nysql d LOG GENERAL 21, 2;

#rocmcocosacccosaoosoo +

| |
dfmococcsococcsocacosas +

e SET instance_nane. opti on_nane[ =opti on_val ue]

This command edits the specified instance's configuration section to change or add instance options. The option is added to the sec-
tionisitisnot already present. Otherwise, the new setting replaces the existing one.

nysql > SET nysql d2. port =3322;
Query OK, 0 rows affected (0.00 sec)

Changes made to the configuration file do not take effect until the MySQL server is restarted. In addition, these changes are not
stored in the instance manager's local cache of instance settings until a FLUSH | NSTANCES command is executed.

¢ UNSET i nstance_nane. opti on_nane

This command removes an option from an instance's configuration section.
nysql > UNSET nysql d2. port;
Query OK, 0 rows affected (0.00 sec)

Changes made to the configuration file do not take effect until the MySQL server is restarted. In addition, these changes are not
stored in the instance manager's local cache of instance settings until a FLUSH | NSTANCES command is executed.

e FLUSH | NSTANCES

This command forces Instance Manager reread the configuration file and to refresh internal structures. This command should be per-
formed after editing the configuration file. The command does not restart instances.

nmysql > FLUSH | NSTANCES;
Query OK, 0 rows affected (0.04 sec)

FLUSH | NSTANCES is deprecated and will be removed in MySQL 5.2.

4.6.10. nysql convert table fornmat — Convert Tables to Use a Given Stor-
age Engine

nysql _convert _tabl e_f ormat convertsthe tablesin a database to use a particular storage engine (Myl SAMby default).
nysql _convert _t abl e_f ormat iswritten in Perl and requires that the DBI and DBD: : mysql Perl modules be installed (see
Section 2.4.21, “Perl Installation Notes”).

Invokenysql _convert _tabl e_f ormat likethis:

shel | > mysqgl _convert_tabl e_format [options]db_nane

300



4.6.11.

MySQL Programs

The db_nane argument indicates the database containing the tables to be converted.

nysql _convert _tabl e_fornmat understands the options described in the following list.

--help

Display a help message and exit.

--force

Continue even if errors occur.

--host =host _nane

Connect to the MySQL server on the given host.
- - passwor d=passwor d

The password to use when connecting to the server. Note that the password value is not optional for this option, unlike for other
MySQL programs. Y ou can use an option file to avoid giving the password on the command line.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
--port=port_num

The TCP/IP port number to use for the connection.

--socket =pat h

For connectionsto | ocal host , the Unix socket file to use.

- -type=engi ne_nane

Specify the storage engine that the tables should be converted to use. The default is Myl SAMIf this option is not given.

For expert advice on choosing the optimum storage engine, subscribe to the MySQL Enterprise Monitor. For
more information see http://www.mysgl.com/products/enterprise/advisors.html.

I MySQL Enterprise

- -user =user _nane

The MySQL username to use when connecting to the server.
--verbose

Verbose mode. Print more information about what the program does.

--version

Display version information and exit.

nysql _expl ai n_|I og — Use EXPLAIN on Statements in Query Log

nysql _expl ai n_| og readsits standard input for query log contents. It uses EXPLAI N to analyze SELECT statements found in the
input. UPDATE statements are rewritten to SELECT statements and also analyzed with EXPLAI N. nysql _expl ai n_| og then dis-
plays a summary of its results.

The results may assist you in determining which queries result in table scans and where it would be beneficial to add indexesto your
tables.

Invokenysql _expl ai n_| og likethis, wherel og_f i | e containsall or part of aMySQL query log:

shel | > nmysql _explain_log [options] < log_file
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nysql _expl ai n_| og understands the following options:

e --help,-?
Display a help message and exit.
e --date=YYMVDD,-d YYMVDD
Select entries from the log only for the given date.
¢ --host=host_nane,-h host_nane
Connect to the MySQL server on the given host.
e --password=password,-p password
The password to use when connecting to the server.
Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
e --printerror=1,-e 1
Enable error output.
e --socket=path,-S path
For connectionsto | ocal host , the Unix socket file to use, or, on Windows, the name of the named pipe to use.
e --uSer=user_nane,-uU user_name

The MySQL username to use when connecting to the server.

nmysgl find rows — Extract SQL Statements from Files

nysql _find_r ows readsfiles containing SQL statements and extracts statements that match a given regular expression or that con-
tain USE db_nane or SET statements. The utility was written for use with update log files, but it can be used with other files that con-
tain SQL statements.

Invokenysql _fi nd_r ows likethis:

shell > nmysqgl _find_rows [options] [file_name ...]

Eachf i | e_nane argument should be the name of file containing SQL statements. If no filenames are given, nysql _fi nd_r ows
reads the standard input.
Examples:

nysql _find_rows --regexp=problemtable --rows=20 < update.|og
nysql _find_rows --regexp=problemtable update-log.1l update-Iog.2

nysql _fi nd_r ows supportsthe following options:

e --help,--Information
Display a help message and exit.
e --regexp=pattern

Display queries that match the pattern.
e --rows=N

Quit after displaying N queries.
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e --skip-use-db
Do not include USE db_nane statementsin the output.
o --start_row=N

Start output from this row.

4.6.13. nysql fix_extensi ons — Normalize Table Filename Extensions

nysql _fi x_ext ensi ons converts the extensions for Myl SAM(or | SAM) table files to their canonical forms. It looks for fileswith
extensions matching any lettercase variant of . f r m . myd, . nyi, . i sd, and. i smand renames them to have extensionsof . f r m

. MYD, . Myl , . | SD, and . | SM respectively. This can be useful after transferring the files from a system with case-insensitive file-
names (such as Windows) to a system with case-sensitive filenames.

Invokenysql _fi x_ext ensi ons likethis, wheredat a_di r isthe pathnameto the MySQL data directory.

shel | > nmysqgl _fi x_extensions data_dir

4.6.14. nysql set per m ssi on — Interactively Set Permissions in Grant Tables

nysql _set perm ssi on isaPerl script that was originally written and contributed by Luuk de Boer. It interactively sets permis-
sionsinthe MySQL grant tables. mysql _set per m ssi on iswritten in Perl and requiresthat the DBI and DBD: : nysql Perl mod-
ulesbeinstalled (see Section 2.4.21, “Perl Installation Notes").

Invokenysql _set pernmi ssi on likethis:

shel | > nmysql _set perm ssi on [options]

opt i ons should be either - - hel p to display the help message, or options that indicate how to connect to the MySQL server. The ac-
count used when you connect determines which permissions you have when attempting to modify existing permissions in the grant
tables.

nysql _set perm ssi ons alsoreadsoptionsfromthe[ cl i ent] and[ per|] groupsinthe. my. cnf fileinyour home direct-
ory, if thefile exists.

nysql _set per m ssi on understands the following options:

e« --help
Display a help message and exit.
e --host=host _nane

Connect to the MySQL server on the given host.
e --password=password

The password to use when connecting to the server. Note that the password value is not optional for this option, unlike for other
MySQL programs. Y ou can use an option file to avoid giving the password on the command line.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
e --port=port_num

The TCP/IP port number to use for the connection.
e --socket=path

For connectionsto | ocal host , the Unix socket file to use.

e ~--user=user_nane
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The MySQL username to use when connecting to the server.

4.6.15. nysql _tabl ei nf o — Generate Database Metadata

nysql _t abl ei nf o creates tables and popul ates them with database metadata. It uses SHOW DATABASES, SHOW TABLES, SHOW
TABLE STATUS, SHOW COLUWNS, and SHOW | NDEX to obtain the metadata.

In MySQL 5.0 and up, the | NFORMATI ON_ SCHENA database contains the same kind of information in the SCHEVATA, TABLES,
COLUMNS, and STATI STI CS tables. See Chapter 22, | NFORVATI ON_SCHEMNA Tables.

Invokenysql _t abl ei nf o likethis:
shel | > nmysql _tabl einfo [options] db_name [db_like [tbl_like]]

The db_nane argument indicates which database nysql _t abl ei nf o should use as the location for the metadata tables. The data-
base will be created if it does not exist. The tableswill be named db, t bl (ort bl _st at us), col ,andi dx.

Ifthedb_I| i ke ort bl _I i ke arguments are given, they are used as patterns and metadata is generated only for databases or tables
that match the patterns. These arguments default to %if not given.

Examples:

nysql _tabl ei nfo info
nysql _tableinfo info world
nysql _tableinfo info nydb tnmp%

Each of the commands stores information into tablesin thei nf o database. The first storesinformation for all databases and tables. The
second stores information for all tablesin thewor | d database. The third stores information for tables in the ny db database that have
names matching the pattern t np%

nysql _t abl ei nf o supports the following options:

Table 4.12. nysql _t abl ei nf o Option Reference

Format Config File Description Introduc-
tion
--Clear clear Before populating each metadata table, drop it if it exists
--Clear-only clear-only Similar to --clear, but exits after dropping the metadata tables to be
popul ated.
--col col Generate column metadata into the col table
--help Display help message and exit
--host=host_name host Connect to the MySQL server on the given host
--idx idx Generate index metadata into the idx table
--password=password password The password to use when connecting to the server -- not optional
--port=port_num port The TCP/IP port number to use for the connection
--prefix=prefix_str prefix Add prefix_str at the beginning of each metadata table name
--quiet quiet Be silent except for errors
--socket=path socket Display version information and exit
--thl-status tbl-status Use SHOW TABLE STATUS instead of SHOW TABLES
--User=user_name, user The mysgl_tableinfo username to use when connecting to the serv-
er
e --help
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Display a help message and exit.
e --clear

Before populating each metadata table, drop it if it exists.
e --clear-only

Similar to - - cl ear , but exits after dropping the metadata tables to be populated.
e --col

Generate column metadata into the col table.
e --host=host_nane,-h host_name

Connect to the MySQL server on the given host.
e --jdx

Generate index metadata into the i dx table.
e --password=password,-ppassword

The password to use when connecting to the server. Note that the password value is not optional for this option, unlike for other
MySQL programs. Y ou can use an option file to avoid giving the password on the command line.

Specifying a password on the command line should be considered insecure. See Section 5.5.6, “Keeping Y our Password Secure”.
e --port=port_num-P port_num

The TCP/IP port number to use for the connection.
e --prefix=prefix_str

Add prefi x_str atthebeginning of each metadata table name.
e --qQquiet,-q

Be silent except for errors.
e --socket=path,-S path

The Unix socket file to use for the connection.
e --tbl-status

Use SHOW TABLE STATUS instead of SHOW TABLES. This provides more complete information, but is slower.
e --uSer=user_nane,-u user_name

The MySQL username to use when connecting to the server.

nysql _wai t pi d — Kill Process and Wait for Its Termination

nysql _wai t pi d signalsaprocess to terminate and waits for the process to exit. It usestheki | | () system call and Unix signas, so
it runs on Unix and Unix-like systems.

Invoke nysql _wai t pi d likethis:

shell > nmysql _waitpid [options] pid wait_tinme

nysql _wai t pi d sendssigna O to the processidentified by pi d and waitsuptowai t _t i me seconds for the process to terminate.
pi d andwai t _ti me must be positive integers.
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If process termination occurs within the wait time or the process does not exist, mysql _wai t pi d returns 0. Otherwise, it returns 1.
If theki | | () system call cannot handlesignal 0, nysql _wai t pi d() usessignal 1 instead.

nysql _wai t pi d understands the following options:

e --help,-?,-1
Display a help message and exit.
e --verbose,-v

Verbose mode. Display awarning if signal 0 could not be used and signal 1 is used instead.
e --version,-V

Display version information and exit.

nysql zap — Kill Processes That Match a Pattern

nysql _zap kills processes that match a pattern. It uses the ps command and Unix signals, so it runs on Unix and Unix-like systems.

Invokenysql _zap likethis:

shel | > nysql _zap [-signal] [-?Ift] pattern

A process matchesiif its output line from the ps command contains the pattern. By default, mysql _zap asksfor confirmation for each
process. Respond y to kill the process, or g to exit mysql _zap. For any other response, nysql _zap does not attempt to kill the pro-
cess.

If the- si gnal optionisgiven, it specifies the name or number of the signal to send to each process. Otherwise, mysql _zap tries
first with TERM(signal 15) and then with KI LL (signal 9).

nysql _zap understands the following additional options:

e --help,-?,-1

Display a help message and exit.
o -f

Force mode. nysql _zap attemptsto kill each process without confirmation.
.« -t

Test mode. Display information about each process but do not kill it.

4.7. MySQL Program Development Utilities

This section describes some utilities that you may find useful when developing MySQL programs.

In shell scripts, you canusetheny_pri nt _def aul t s program to parse option files and see what options would be used by agiven
program. The following example shows the output that my _pr i nt _def aul t s might produce when asked to show the options found
inthe[ client] and[ nysql ] groups:

shell > my_print_defaults client mysql
- - port =3306

--socket =/t nmp/ mysql . sock

--no- aut o-r ehash

Note for developers: Option file handling isimplemented in the C client library simply by processing all optionsin the appropriate
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group or groups before any command-line arguments. This works well for programs that use the last instance of an option that is spe-
cified multiple times. If you have a C or C++ program that handles multiply specified options this way but that doesn't read option files,
you need add only two lines to giveit that capability. Check the source code of any of the standard MySQL clients to see how to do this.

Several other language interfaces to MySQL are based on the C client library, and some of them provide away to access option file
contents. These include Perl and Python. For details, see the documentation for your preferred interface.

4.7.1. nsql 2nysql — Convert mSQL Programs for Use with MySQL

Initially, the MySQL C API was developed to be very similar to that for the mSQL database system. Because of this, mSQL programs
often can be converted relatively easily for use with MySQL by changing the names of the C API functions.

Thensql 2nysql utility performs the conversion of mSQL C API function callsto their MySQL equivalents. nsql 2nysql converts
theinput filein place, so make a copy of the original before converting it. For example, use msql 2nmysql likethis:

shell> cp client-prog.c client-prog.c.orig
shel | > msql 2nmysqgl client-prog.c
client-prog.c converted

Then examinecl i ent - pr og. ¢ and make any post-conversion revisions that may be necessary.

nsql 2mysql usesther epl ace utility to make the function name substitutions. See Section 4.8.2, “r epl ace — A String-
Replacement Utility”.

4.7.2.nysqgl _confi g— Get Compile Options for Compiling Clients
nysql _confi g provides you with useful information for compiling your MySQL client and connecting it to MySQL.

nysql _confi g supportsthe following options:

e --cflags
Compiler flagsto find include files and critical compiler flags and defines used when compiling thel i bnysqgl cl i ent library.
The options returned are tied to the specific compiler that was used when the library was created and might clash with the settings
for your own compiler. Use - - i ncl ude for more portable options that contain only include paths.
e --include
Compiler options to find MySQL include files.
e --libnysqgld-libs,--enbedded
Libraries and options required to link with the MySQL embedded server.
e --libs
Libraries and options required to link with the MySQL client library.
e --libs_r
Libraries and options required to link with the thread-safe MySQL client library.
e --port
The default TCP/IP port number, defined when configuring MySQL.
e --socket
The default Unix socket file, defined when configuring MySQL.
e --version

Version number for the MySQL distribution.
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If youinvokenysql _confi g with no options, it displaysalist of all options that it supports, and their values:

shel I > nysqgl _config
Usage: /usr/local/nysql/bin/mysql _config [options]

Opti ons:

--cflags [-1/usr/local/nmnysql/include/ nmysql -ncpu=pentiunpro]

--include [-1/usr/local/nysql/include/ nysql]

--libs [-L/usr/local/nysqgl/lib/nmysqgl -lnysqglclient -1z
-lcrypt -Insl -Im-L/usr/lib -1ssl -lcrypto]

--libs_r [-L/usr/local/nysqgl/lib/nysqgl -1nysqglclient_r
-lpthread -1z -lcrypt -Insl -Im-Ipthread]

--socket [/tmp/ mysql . sock]

--port [ 3306]

--version [4.0.16]

--libmysqgl d-1ibs [-:./usr/local/rrysql/lib/rrysql -lmysqgld -Ipthread -1z

crypt -Insl -Im-Ipthread -Irt]

Youcanusenysql _confi g within acommand line to include the value that it displays for a particular option. For example, to com-
pileaMySQL client program, usenysql _confi g asfollows:

shel | > CFG=/ usr /| ocal / mysql / bi n/ mysqgl _config
shel > sh -c "gcc -o prognane ~$CFG --include’ prognane.c "$CFG --libs™ "

Whenyouuse nmysql _conf i g thisway, be sureto invoke it within backtick (“* ") characters. That tells the shell to execute it and
substitute its output into the surrounding command.

4.7.3.nmy_print defaul ts — Display Options from Option Files

ny_print _defaul t s displaysthe options that are present in option groups of option files. The output indicates what options will be
used by programs that read the specified option groups. For example, the mysql check program readsthe [ mysql check] and
[client] optiongroups. To see what options are present in those groups in the standard option files, invokemy _pri nt _defaul ts
like this:

shel I > ny_print_defaults nysql check client
- - user =myuser nane

- - passwor d=secr et

- - host =l ocal host

The output consists of options, one per line, in the form that they would be specified on the command line.

ny_print _def aul t s understands the following options:

e --help,-?
Display a help message and exit.
e --config-file=file_nane,--defaults-file=file_name,-c file_nane

Read only the given option file.
e --debug=debug _options, -# debug_options

Write adebugging log. Thedebug_opti ons dtring oftenis' d: t: o, fi | e_nane' . Thedefaultis
"d:t:o,/tmp/ny_print_defaults.trace'.

e --defaults-extra-file=file_nane,--extra-file=file_nane,-e file_nane
Read this option file after the global option file but (on Unix) before the user option file.

e --defaul ts-group-suffix=suffix,-g suffix
In addition to the groups named on the command line, read groups that have the given suffix.

e --no-defaults,-n
Return an empty string.

e --verbose,-v
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Verbose mode. Print more information about what the program does.
e --version,-V

Display version information and exit.

4.7.4.resol ve_stack _dunp — Resolve Numeric Stack Trace Dump to Symbols

resol ve_st ack_dunp resolves a numeric stack dump to symbols.

Invoker esol ve_st ack_dunp likethis:

shel | > resol ve_stack_dunp [options] synbols_file [numeric_dunmp_file]

The symbols file should include the output fromthenm - - nuneri c-sort nysql d command. The numeric dump file should con-
tain anumeric stack track from mysql d. If no numeric dump file is named on the command line, the stack trace is read from the stand-
ard input.

resol ve_st ack_dunp understands the options described in the following list.

e --help,-h
Display a help message and exit.

e --nuneric-dunp-file=file_name,-n file_nane
Read the stack trace from the given file.

e --synbols-file=file_nane,-s file_nane
Use the given symbolsfile.

e --version,-V

Display version information and exit.

4.8. Miscellaneous Programs

4.8.1. perror — Explain Error Codes

For most system errors, MySQL displays, in addition to an internal text message, the system error code in one of the following styles:

nessage ... (errno: #)
message ... (Errcode: #)

Y ou can find out what the error code means by examining the documentation for your system or by using the per r or utility.
perror printsadescription for asystem error code or for a storage engine (table handler) error code.

Invoke per r or likethis:

shell > perror [options] errorcode ...

Example:

shel | > perror 13 64
CS error code 13: Pernission denied
CS error code 64: Machine is not on the network

To obtain the error message for aMySQL Cluster error code, invoke per r or with the- - ndb option:
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shell > perror --ndb errorcode

Note that the meaning of system error messages may be dependent on your operating system. A given error code may mean different
things on different operating systems.

perror supportsthe following options:

e --help,--info,-1,-?
Display a help message and exit.
e --ndb

Print the error message for aMySQL Cluster error code.
e --silent,-s

Silent mode. Print only the error message.
e --verbose,-v

Verbose mode. Print error code and message. This s the default behavior.
e --version,-V

Display version information and exit.

4.8.2. repl ace — A String-Replacement Utility

Ther epl ace utility program changes strings in placein files or on the standard input.

Invoker epl ace inone of the following ways:

shell > replace fromto [fromto] ... -- file_name [file_name] ...
shel | > replace fromto [fromto] ... < file_nanme

f r omrepresents astring to ook for and t o represents its replacement. There can be one or more pairs of strings.

Usethe- - option to indicate where the string-replacement list ends and the filenames begin. In this case, any file named on the com-
mand line is modified in place, so you may want to make a copy of the original before converting it. r epl ace prints amessage indic-
ating which of the input filesit actually modifies.

If the - - option is not given, r epl ace reads the standard input and writes to the standard output.

repl ace uses afinite state machine to match longer strings first. It can be used to swap strings. For example, the following command
swapsa and b inthegivenfiles,fil el andfil e2:

shell> replace a b b a-- filel file2 ...

Ther epl ace programisused by msql 2nysql . See Section 4.7.1, “nsql 2nmysql — Convert mSQL Programs for Use with
MySQL".

r epl ace supports the following options:

o« -2,-1

Display a help message and exit.
e -#debug_options

Enable debugging.
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e -s

Silent mode. Print less information what the program does.
e -V

Verbose mode. Print more information about what the program does.
Y

Display version information and exit.

4.8.3.resol vei p — Resolve Hostname to IP Address or Vice Versa

Ther esol vei p utility resolves hostnames to | P addresses and vice versa.

Invoker esol vei p likethis:

shel | > resol veip [options] {host_nane|ip-addr} ...

r esol vei p understands the options described in the following list.

e --help,-info,-?,-1
Display a help message and exit.
e --silent,-s

Silent mode. Produce less output.
e --version,-V

Display version information and exit.
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Chapter 5. MySQL Server Administration

MySQL Server (mysqgl d) isthe main program that does most of the work in a MySQL installation. This section provides an overview

of MySQL Server and covers topics that deal with administering a MySQL installation:

e Configuring the server
e Theserverlog files

e Managing user accounts

5.1. The MySQL Server

nysql d isthe MySQL server. The following discussion covers these MySQL server configuration topics:

e Startup options that the server supports

e Server system variables
e Server status variables
¢ How to set the server SQL mode

¢ The server shutdown process

Note

Not all storage engines are supported by all MySQL server binaries and configurations. To find out how to determine
which storage engines are supported by your MySQL server installation, see Section 12.5.5.12, “SHOW ENG NES Syn-

tax”.

5.1.1. Option and Variable Reference

Thefollowing table provides alist of all the command line options, server and status variables applicable within nysql d.

The table lists command-line options (Cmd-line), options valid in configuration files (Option file), server system variables (System
Var), and status variables (Status var) in one unified list, with notification of where each option/variable isvalid. If a server option set
on the command line or in an option file differs from the name of the corresponding server system or status variable, the variable name
is noted immediately below the corresponding option. For status variables, the scope of the variable is shown (Scope) as either global,
session, or both. Please see the corresponding sections for details on setting and using the options and variables. Where appropriate, a

direct link to further information on the item as available.

Table 5.1. nysql d Option/Variable Summary

Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var

Aborted_clients Yes Both No
Aborted_connects Yes Globa No
abort-dave-event-count Yes Yes

allow-suspicious-udfs Yes Yes

ansi Yes Yes

autocommit Yes Session Yes
auto-increment-increment Yes Yes Both Yes
- Variable: auto_increment_increment Yes Both Yes
auto-increment-offset Yes Yes Both Yes
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
- Variable: auto_increment_offset Yes Both Yes
automatic_sp_privileges Yes Globa Yes
back_log Yes Yes Yes Globa No
basedir Yes Yes Yes Globa No
bdb_cache size Yes Yes Yes Globa No
bdb-home Yes Yes Yes Global No
bdb-lock-detect Yes Yes Global No
- Variable: bdb_lock_detect Yes Global No
bdb_log_buffer_size Yes Yes Yes Globa No
bdb-logdir Yes Yes Yes Globa No
bdb_max_lock Yes Yes Yes Globa No
bdb-no-recover Yes Yes
bdb-shared-data Yes Yes Global No
- Variable: bdb_shared_data Yes Global No
bdb-tmpdir Yes Yes Yes Global No
big-tables Yes Yes Session Yes
- Variable: big_tables Yes Session Yes
bind-address Yes Yes
Binlog_cache disk_use Yes Both No
binlog_cache size Yes Yes Yes Global Yes
Binlog_cache use Yes Both No
binlog-do-db Yes Yes
binlog-ignore-db Yes Yes
bootstrap Yes Yes
bulk_insert_buffer_size Yes Yes Yes Both Yes
Bytes received Yes Both No
Bytes sent Yes Both No
character_set_client Yes Both Yes
character-set-client-handshake Yes
character_set_connection Yes Both Yes
character_set_database? Yes Both Yes
character-set-filesystem Yes Yes Both Yes
- Variable: character_set_filesystem Yes Both Yes
character_set_results Yes Both Yes
character-sets-dir Yes Yes Global No
- Variable: character_sets dir Yes Global No
character-set-server Yes Yes Both Yes
- Variable: character_set_server Yes Both Yes
character_set_system Yes Global No
chroot Yes Yes
collation_connection Yes Both Yes
collati on_damabaseb Yes Both Yes
collation-server Yes Yes Both Yes
- Variable: collation_server Yes Both Yes
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
Com_admin_commands Yes Both No
Com_alter_db Yes Both No
Com_alter_event Yes Both No
Com_adlter_table Yes Both No
Com_analyze Yes Both No
Com_backup_table Yes Both No
Com_begin Yes Both No
Com_call_procedure Yes Both No
Com_change_db Yes Both No
Com_change_master Yes Both No
Com_check Yes Both No
Com_checksum Yes Both No
Com_commit Yes Both No
Com_create_db Yes Both No
Com_create_event Yes Both No
Com_create function Yes Both No
Com_create index Yes Both No
Com_create table Yes Both No
Com_create user Yes Both No
Com_dealloc_sql Yes Both No
Com_delete Yes Both No
Com_delete multi Yes Both No
Com_do Yes Both No
Com_drop_db Yes Both No
Com_drop_event Yes Both No
Com_drop_function Yes Both No
Com_drop_index Yes Both No
Com_drop_table Yes Both No
Com_drop_user Yes Both No
Com_execute_sql Yes Both No
Com_flush Yes Both No
Com_grant Yes Both No
Com_ha close Yes Both No
Com_ha_open Yes Both No
Com_ha read Yes Both No
Com_help Yes Both No
Com_insert Yes Both No
Com_insert_select Yes Both No
Com_Kkill Yes Both No
Com_load Yes Both No
Com_lock_tables Yes Both No
Com_optimize Yes Both No
completion_type Yes Yes Yes Both Yes
Com_preload keys Yes Both No
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
Com_prepare_sq Yes Both No
Compression Yes Both No
Com_purge Yes Both No
Com_purge_before_date Yes Both No
Com_rename_table Yes Both No
Com_repair Yes Both No
Com_replace Yes Both No
Com_replace _select Yes Both No
Com_reset Yes Both No
Com_restore_table Yes Both No
Com_revoke Yes Both No
Com_revoke_all Yes Both No
Com_rollback Yes Both No
Com_savepoint Yes Both No
Com_select Yes Both No
Com_set_option Yes Both No
Com_show_binlog_events Yes Both No
Com_show_hinlogs Yes Both No
Com_show_charsets Yes Both No
Com_show_caollations Yes Both No
Com_show_column_types Yes Both No
Com_show_create db Yes Both No
Com_show_create event Yes Both No
Com_show_create table Yes Both No
Com_show_databases Yes Both No
Com_show_engine_logs Yes Both No
Com_show_engine_mutex Yes Both No
Com_show_engine_status Yes Both No
Com_show_errors Yes Both No
Com_show_events Yes Both No
Com_show _fields Yes Both No
Com_show_grants Yes Both No
Com_show_innodb_status Yes Both No
Com_show_keys Yes Both No
Com_show_logs Yes Both No
Com_show_master_status Yes Both No
Com_show_ndb_status Yes Both No
Com_show_new_master Yes Both No
Com_show_open_tables Yes Both No
Com_show_plugins Yes Both No
Com_show_privileges Yes Both No
Com_show_processlist Yes Both No
Com_show_dlave hosts Yes Both No
Com_show_dlave status Yes Both No
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
Com_show_status Yes Both No
Com_show_storage_engines Yes Both No
Com_show_tables Yes Both No
Com_show_triggers Yes Both No
Com_show_variables Yes Both No
Com_show_warnings Yes Both No
Com_dlave start Yes Both No
Com_slave stop Yes Both No
Com_stmt_close Yes Both No
Com_stmt_execute Yes Both No
Com_stmt_fetch Yes Both No
Com_stmt_prepare Yes Both No
Com_stmt_reset Yes Both No
Com_stmt_send_long_data Yes Both No
Com_truncate Yes Both No
Com_unlock_tables Yes Both No
Com_update Yes Both No
Com_update_multi Yes Both No
Com_xa_commit Yes Both No
Com xa end Yes Both No
Com_xa prepare Yes Both No
Com_xa recover Yes Both No
Com_xa rollback Yes Both No
Com_xa _start Yes Both No
concurrent_insert Yes Yes Yes Globa Yes
Connections Yes Both No
connect_timeout Yes Yes Yes Globa Yes
console Yes Yes
core-file Yes Yes
Created_tmp_disk_tables Yes Both No
Created_tmp _files Yes Both No
Created_tmp_tables Yes Both No
datadir Yes Yes Yes Global No
date_format Yes Both Yes
datetime_format Yes Yes Yes Both Yes
debug Yes Yes Yes Both Yes
default-character-set Yes Yes
defaults-extrafile Yes
defaults-file Yes
defaults-group-suffix Yes
default-storage-engine Yes Yes
default-table-type Yes Yes
default-time-zone Yes Yes
default week format Yes Yes Yes Both Yes
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
Delayed_errors Yes Both No
delayed_insert_limit Yes Yes Yes Globa Yes
Delayed_insert_threads Yes Both No
delayed_insert_timeout Yes Yes Yes Globa Yes
delayed_queue_size Yes Yes Yes Globa Yes
Delayed writes Yes Both No
delay-key-write Yes Yes Globa Yes
- Variable: delay_key_write Yes Global Yes
des-key-file Yes Yes
disconnect-slave-event-count Yes Yes
div_precision_increment Yes Yes Yes Both Yes
enable-locking Yes
enable-named-pipe Yes Yes
enable-pstack Yes Yes
engine-condition-pushdown Yes Yes Both Yes
- Variable: engine_condition_pushdown Yes Both Yes
error_count Yes Session No
exit-info Yes Yes
expire_logs days Yes Yes Yes Globa Yes
external-locking Yes Yes
- Variable: external_locking
flush Yes Yes Yes Global Yes
Flush_commands Yes Both No
flush_time Yes Yes Yes Globa Yes
foreign_key_checks Yes Session Yes
ft_boolean_syntax Yes Yes Yes Globa Yes
ft_max_word_len Yes Yes Yes Globa No
ft_min_word_len Yes Yes Yes Globa No
ft_query_expansion_limit Yes Yes Yes Globa No
ft_stopword file Yes Yes Yes Globa No
gdb Yes Yes
group_concat_max_len Yes Yes Yes Both Yes
Handler_commit Yes Both No
Handler_delete Yes Both No
Handler_discover Yes Both No
Handler_prepare Yes Both No
Handler_read first Yes Both No
Handler_read key Yes Both No
Handler_read next Yes Both No
Handler_read_prev Yes Both No
Handler_read rnd Yes Both No
Handler_read rnd_next Yes Both No
Handler_rollback Yes Both No
Handler_savepoint Yes Both No
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
Handler_savepoint_rollback Yes Both No
Handler_update Yes Both No
Handler_write Yes Both No
have_archive Yes Globa No
have_bdb Yes Globa No
have_blackhole_engine Yes Globa No
have_compress Yes Globa No
have crypt Yes Global No
have_csv Yes Globa No
have_example_engine Yes Global No
have federated_engine Yes Globa No
have_geometry Yes Global No
have_innodb Yes Global No
have_isam Yes Global No
have_merge_engine Yes Global No
have ndbcluster Yes Global No
have_openss| Yes Global No
have_query_cache Yes Globa No
have raid Yes Global No
have rtree keys Yes Global No
have sdl Yes Global No
have_symlink Yes Global No
help Yes
hostname Yes Global No
identity Yes Session Yes
init_connect Yes Yes Yes Globa Yes
init-file Yes Yes Global No
- Variable: init_file Yes Globa No
init_slave Yes Yes Yes Globa Yes
innodb Yes Yes
innodb_adaptive_hash_index Yes Yes Yes Global No
innodb_additional_mem_pool_size Yes Yes Yes Global No
innodb_autoextend_increment Yes Yes Yes Global Yes
innodb_buffer_pool_awe mem_mb Yes Yes Yes Global No
Innodb_buffer_pool_pages data Yes Global No
Innodb_buffer_pool_pages dirty Yes Global No
Innodb_buffer_pool_pages flushed Yes Global No
Innodb_buffer_pool_pages free Yes Global No
Innodb_buffer_pool_pages latched Yes Global No
Innodb_buffer_pool_pages misc Yes Global No
Innodb_buffer_pool_pages total Yes Global No
Innodb_buffer_pool_read ahead_rnd Yes Global No
Innodb_buffer_pool_read ahead_seq Yes Global No
Innodb_buffer_pool_read requests Yes Global No
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Name Cmd-Line| Option System Status | Var Scope| Dynamic
file Var Var
Innodb_buffer_pool_reads Yes Globa No
innodb_buffer_pool_size Yes Yes Yes Globa No
Innodb_buffer_pool_wait_free Yes Globa No
Innodb_buffer_pool_write_requests Yes Globa No
innodb_checksums Yes Yes Yes Globa No
innodb_commit_concurrency Yes Yes Yes Global Yes
innodb_concurrency_tickets Yes Yes Yes Global Yes
innodb_data file path Yes Yes Yes Global No
Innodb_data fsyncs Yes Global No
innodb_data_home_dir Yes Yes Yes Global No
Innodb_data_pending_fsyncs Yes Global No
Innodb_data_pending_reads Yes Global No
Innodb_data_pending_writes Yes Global No
Innodb_data read Yes Global No
Innodb_data reads Yes Global No
Innodb_data writes Yes Global No
Innodb_data written Yes Global No
Innodb_dblwr_pages written Yes Globa No
Innodb_dblwr_writes Yes Global No
innodb_doublewrite Yes Yes Yes Global No
innodb_fast shutdown Yes Yes Yes Global Yes
innodb_file io_threads Yes Yes Yes Global No
innodb_file per_table Yes Yes Yes Global No
innodb_flush log_at_trx_commit Yes Yes Yes Globa Yes
innodb_flush_method Yes Yes Yes Globa No
innodb_force_recovery Yes Yes Yes Globa No
innodb_locks _unsafe for_hinlog Yes Yes Yes Globa No
innodb_lock_wait_timeout Yes Yes Yes Globa No
innodb_log_arch_dir Yes Yes Yes Globa No
innodb_log_archive Yes Yes Yes Global No
innodb_log_buffer_size Yes Yes Yes Global No
innodb_log_files in_group Yes Yes Yes Global No
innodb_log_file size Yes Yes Yes Global No
innodb_log_group_home_dir Yes Yes Yes Global No
Innodb_log_waits Yes Global No
Innodb_log_write_requests Yes Global No
Innodb_log_writes Yes Global No
innodb_max_dirty pages pct Yes Yes Yes Global Yes
innodb_max_purge lag Yes Yes Yes Global Yes
innodb_mirrored_log_groups Yes Yes Yes Global No
innodb_open_files Yes Yes Yes Global No
Innodb_os log_fsyncs Yes Global No
Innodb_os log_pending_fsyncs Yes Globa No
Innodb_os |og_pending_writes Yes Global No
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Innodb_os log_written Yes Globa No
Innodb_pages created Yes Globa No
Innodb_page size Yes Globa No
Innodb_pages read Yes Globa No
Innodb_pages written Yes Globa No
innodb_rollback_on_timeout Yes Yes Yes Global No
Innodb_row_lock_current_waits Yes Global No
Innodb_row_lock_time Yes Global No
Innodb_row_lock_time_avg Yes Global No
Innodb_row_lock_time_max Yes Global No
Innodb_row_lock_waits Yes Global No
Innodb_rows_deleted Yes Global No
Innodb_rows _inserted Yes Global No
Innodb_rows read Yes Global No
Innodb_rows_updated Yes Global No
innodb-safe-binlog Yes Yes

innodb_status file Yes Yes Yes Global No
innodb_support_xa Yes Yes Yes Both Yes
innodb_sync_spin_loops Yes Yes Yes Globa Yes
innodb_table locks Yes Yes Yes Both Yes
innodb_thread concurrency Yes Yes Yes Global Yes
innodb_thread _sleep_delay Yes Yes Yes Global Yes
insert_id Yes Session Yes
interactive_timeout Yes Yes Yes Both Yes
join_buffer_size Yes Yes Yes Both Yes
keep_files on_create Yes Yes Yes Both Yes
Key_blocks not_flushed Yes Both No
Key_blocks unused Yes Both No
Key_blocks used Yes Both No
key_buffer_size Yes Yes Yes Global Yes
key_cache _age threshold Yes Yes Yes Global Yes
key_cache block_size Yes Yes Yes Global Yes
key_cache _division_limit Yes Yes Yes Global Yes
Key_read_requests Yes Both No
Key_reads Yes Both No
Key_write_requests Yes Both No
Key_writes Yes Both No
language Yes Yes Yes Global No
large files support Yes Global No
large-pages Yes Yes Global No
- Variable: large_pages Yes Global No
large_page size Yes Global No
last_insert_id Yes Session Yes
Last_query_cost Yes Both No
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Ic_time_names Yes Both Yes
license Yes Global No
local_infile Yes Globa Yes
local-infile Yes Yes

locked_in_memory Yes Globa No
log Yes Yes Yes Global No
log_bin Yes Global No
log-bin Yes Yes

log-bin-index Yes Yes

|og-bin-trust-function-creators Yes Yes Global Yes
- Variable: log_bin_trust_function_creators Yes Global Yes
|og-bin-trust-routine-creators Yes Yes Global Yes
- Variable: log_bin_trust_routine_creators Yes Global Yes
log-error Yes Yes Global No
- Variable: log_error Yes Global No
log-isam Yes Yes

|0g-queries-not-using-indexes Yes Yes Global Yes
- Variable: log_queries not_using_indexes Yes Global Yes
|og-short-format Yes Yes

log-slave-updates Yes Yes Global No
- Variable: log_slave_updates Yes Globa No
|og-slow-admin-statements Yes Yes

log-slow-queries Yes Yes Global No
- Variable: log_slow_queries Yes Globa No
log-tc Yes Yes

log-tc-size Yes Yes

log-warnings Yes Yes Both Yes
- Variable: log_warnings Yes Both Yes
long_query_time Yes Yes Yes Both Yes
lower_case file_system Yes Yes Yes Globa No
lower_case _table_names Yes Yes Yes Globa No
low-priority-updates Yes Yes Both Yes
- Variable: low_priority_updates Yes Both Yes
master-connect-retry Yes Yes

master-host Yes Yes

master-info-file Yes Yes

master-password Yes Yes

master-port Yes Yes

master-retry-count Yes Yes

master-ssl Yes Yes

master-ssl-ca Yes Yes

master-ssl-capath Yes Yes

master-ssl-cert Yes Yes

master-ssl-cipher Yes Yes
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master-ssl-key Yes Yes

master-user Yes Yes

max_allowed_packet Yes Yes Yes Both Yes
max_hinlog_cache size Yes Yes Yes Globa Yes
max-binlog-dump-events Yes Yes

max_hinlog_size Yes Yes Yes Global Yes
max_connect_errors Yes Yes Yes Globa Yes
max_connections Yes Yes Yes Global Yes
max_delayed_threads Yes Yes Yes Both Yes
max_error_count Yes Yes Yes Both Yes
max_heap_table size Yes Yes Yes Both Yes
max_insert_delayed_threads Yes Both Yes
max_join_size Yes Yes Yes Both Yes
max_length _for_sort_data Yes Yes Yes Both Yes
max_prepared_stmt_count Yes Yes Yes Global Yes
max_relay log_size Yes Yes Yes Global Yes
max_seeks for_key Yes Yes Yes Both Yes
max_sort_|length Yes Yes Yes Both Yes
max_sp_recursion_depth Yes Yes Yes Both Yes
max_tmp_tables Yes Yes Yes Both Yes
Max_used_connections Yes Both No
max_user_connections Yes Yes Yes Both Yes
max_write_lock _count Yes Yes Yes Global Yes
memlock Yes Yes Yes Global No
merge Yes Yes

multi_range_count Yes Yes Yes Both Yes
myisam_block_size Yes Yes Yes Both Yes
myisam_data_pointer_size Yes Yes Yes Globa Yes
myisam_max_extra sort_file_size Yes Yes Yes Globa No
myisam_max_sort_file size Yes Yes Yes Global Yes
myisam-recover Yes Yes

myisam_recover_options Yes Global No
myisam_repair_threads Yes Yes Yes Both Yes
myisam_sort_buffer_size Yes Yes Yes Both Yes
myisam_stats_method Yes Yes Yes Both Yes
named_pipe Yes Global No
ndb_autoincrement_prefetch_sz Yes Yes Yes Both Yes
ndb_cache_check_time Yes Yes Yes Global Yes
ndbcluster Yes Yes Yes Both Yes
Ndb_cluster_node id Yes Both No
Ndb_config_from_host Yes Both No
Ndb_config_from_port Yes Both No
ndb_force send Yes Yes Yes Both Yes
ndb_index_stat cache entries Yes Yes
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ndb_index_stat_enable Yes Yes
ndb_index_stat_update freq Yes Yes
ndb_optimized_node_selection Yes Yes
ndb_report_thresh_binlog_epoch_slip Yes Yes
ndb_report_thresh_binlog_mem_usage Yes Yes
ndb_use_exact_count Yes Both Yes
ndb_use_transactions Yes Yes
net_buffer_length Yes Yes Yes Both Yes
net_read timeout Yes Yes Yes Both Yes
net_retry_count Yes Yes Yes Both Yes
net_write_timeout Yes Yes Yes Both Yes
new Yes Yes Yes Both Yes
no-defaults Yes
Not_flushed_delayed rows Yes Both No
old-passwords Yes Yes Both Yes
- Variable: old_passwords Yes Both Yes
old-style-user-limits Yes Yes
one-thread Yes Yes
Opened_tables Yes Both No
Open_files Yes Both No
open-files-limit Yes Yes Globa No
- Variable: open_files limit Yes Global No
Open_streams Yes Both No
Open_tables Yes Both No
optimizer_prune_level Yes Yes Yes Both Yes
optimizer_search_depth Yes Yes Yes Both Yes
pid-file Yes Yes Globa No
- Variable: pid_file Yes Globa No
plugin_dir Yes Yes Yes Globa No
port Yes Yes Yes Global No
port-open-timeout Yes Yes
preload_buffer_size Yes Yes Yes Both Yes
prepared_stmt_count Yes Yes Globa No
print-defaults Yes
profiling Yes Session Yes
profiling_history_size Yes Both Yes
protocol_version Yes Global No
Qcache_free blocks Yes Both No
Qcache_free_memory Yes Both No
Qcache_hits Yes Both No
Qcache inserts Yes Both No
Qcache_lowmem_prunes Yes Both No
Qcache _not_cached Yes Both No
Qcache_queries in_cache Yes Both No
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Qcache_total_blocks Yes Both No
query_alloc_block_size Yes Yes Yes Both Yes
query_cache limit Yes Yes Yes Globa Yes
query_cache _min_res _unit Yes Yes Yes Globa Yes
query_cache size Yes Yes Yes Globa Yes
query_cache_type Yes Yes Yes Both Yes
query_cache wlock_invalidate Yes Yes Yes Both Yes
query_prealoc_size Yes Yes Yes Both Yes
Questions Yes Both No
rand_seed1 Yes Session Yes
rand_seed? Yes Session Yes
range_alloc_block_size Yes Yes Yes Both Yes
read_buffer_size Yes Yes Yes Both Yes
read_only Yes Yes Yes Global Yes
read rnd buffer_size Yes Yes Yes Both Yes
relay-log Yes Yes

relay-log-index Yes Yes

relay-log-info-file Yes Yes

relay_log_purge Yes Yes Yes Globa Yes
relay_log_space limit Yes Yes Yes Global No
replicate-do-db Yes Yes

replicate-do-table Yes Yes

replicate-ignore-db Yes Yes

replicate-ignore-table Yes Yes

replicate-rewrite-db Yes Yes

replicate-same-server-id Yes Yes

replicate-wild-do-table Yes Yes

replicate-wild-ignore-table Yes Yes

report-host Yes Yes Globa No
- Variable: report_host Yes Global No
report-password Yes Yes Global No
- Variable: report_password Yes Global No
report-port Yes Yes Global No
- Variable: report_port Yes Global No
report-user Yes Yes Global No
- Variable: report_user Yes Global No
rpl_recovery rank Yes Global Yes
Rpl_status Yes Both No
safemalloc-mem-limit Yes Yes

safe-mode Yes Yes

safe-user-create Yes Yes

secure-auth Yes Yes Global Yes
- Variable: secure_auth Yes Global Yes
secure-file-priv Yes Yes Global No
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- Variable: secure file priv Yes Globa No

Select_full_join Yes Both No

Select_full_range j