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Preface

This is the Reference Manual for the MySQL Database System. It documents MySQL up to Version
5.0.13-rc, but is aso applicable for older versions of the MySQL software (such as 3.23 or
4.0-production) because functional changes are indicated with reference to a version number.
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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 is intended for mission-critical, heavy-load produc-

tion systems as well as for embedding into mass-deployed software. MySQL is aregistered trademark of

MySQL AB.

The MySQL software is Dua 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.mysqgl.com/company/legal/licensing/ for more information on our licensing policies.

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

e For adiscussion about the capabilities of the MySQL Database Server, see Section 1.4.2, “The Main
Features of MySQL".

* Forinstalation instructions, see Chapter 2, Installing MySQL.

e For tips on porting the MySQL Database Software to new architectures or operating systems, see
Appendix F, Porting to Other Systems.

» For information about upgrading from a Version 4.1 release, see Section 2.10.2, “Upgrading from
Version4.1t05.0".

* For information about upgrading from a Version 4.0 release, see Section 2.10.3, “Upgrading from
Version4.0t04.1".

e For information about upgrading from a Version 3.23 release, see Section 2.10.4, “Upgrading from
Version 3.23t0 4.0".

» For atutorial introduction to the MySQL Database Server, see Chapter 3, MySQL Tutorial.

» For examples of SQL and benchmarking information, see the benchmarking directory (sql - bench
in the distribution).

e For ahistory of new features and bugfixes, see Appendix E, MySQL Change History.
» For alist of currently known bugs and misfeatures, see Section A.8, “Known Issuesin MySQL".
» For future plans, see Appendix D, MySQL and the Future (the TODO).

» For alist of all the contributors to this project, see Appendix C, Credits.

Important:

Reports of errors (often caled “bugs’), as well as questions and comments, should be sent to ht-
tp://bugs.mysgl.com. See Section 1.7.1.3, “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 messageto <securi ty@rysqgl . conp.

1.1. About This Manual

Thisisthe Reference Manual for all releases of the MySQL Database System through Version 5.0.13-rc.
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Itisaso applicable for all previous versions of the MySQL software (such as 3.23 or 4.0) because func-
tional changes are indicated with reference to version numbers. Because this manual serves as a refer-
ence, it does not provide general instruction on SQL or relational database concepts. It aso does not
teach you how to use your operating system or command-line interpreter.

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

The primary document is a set of DocBook [http://docbook.org/] XML files. The HTML version and
other formats are produced automatically using, among other tools, the DocBook XSL stylesheets
[http://docbook.sourceforge.net/rel ease/xd /current/doc/reference.html].

If you have any suggestions concerning additions or corrections to this manual, please send them to the
documentation team at <docs @rysql . conp.

This manual was initialy written by David Axmark and Michael “Monty” Widenius. It is maintained by
the MySQL Documentation Team, consisting of Paul DuBois, Stefan Hinz, Mike Hillyer, and Jon
Stephens. For the many other contributors, see Appendix C, 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 re-
ferred to in this manual are the property of their respective owners, and are used for identification pur-
poses 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; C and
Perl code; and environment variables. Example: “To reload the grant tables, use the FLUSH PRI V-
| LEGES statement”.

Text in this styl eisusedtoindicateinput that you typein examples.

e Text in this style isused to indicate the names of executable programs and scripts, ex-
amples being nysql (the MySQL command line client program) and nysql d (the MySQL server
executable).

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

» Filenames and directory names are written like this: “The global my. cnf fileislocatedinthe/ et ¢
directory”.

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

» Textinthisstyleisused for emphasis.

Text in thisstyleis used 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 pro-
gram isindicated by a prompt shown before the command. For example, shel | > indicates a command
that you execute from your login shell, and mysql > indicates a statement that you execute from the
nysql client program:



http://dev.mysql.com/doc/
http://dev.mysql.com/doc/
http://docbook.org/
http://docbook.sourceforge.net/release/xsl/current/doc/reference.html

Genera Information

shel | > type a shell conmand here
nysql > type a nysqgl statement here

The “shell” is your command interpreter. On Unix, this is typically a program such as sh, csh, or
bash. On Windows, the equivalent program iscommand. comor cnd. exe, typically run in a console
window.

When you enter a command or statement shown in an example, do not type the prompt shown in the ex-
ample.

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

nysqgl > SELECT col _nane FROM db_nane.tbl nane;

This means that if you were to enter a similar statement, you would supply your own database, table,
and column names, perhaps like this:

nysqgl > SELECT aut hor _nane FROM bi bl i o_db. aut hor _li st;

SQL keywords are not case sensitive and may be written in uppercase or lowercase. This manual uses

uppercase.

In syntax descriptions, square brackets (‘[ * and ‘] ') are used to indicate optional words or clauses. For
example, in the following statement, | F EXI STS isoptional:

DROP TABLE [I F EXI STS] tbhl _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 [renstr] FROM str)

When one member from a set of choices must be chosen, the aternatives are listed within braces (‘{’
and‘}’):

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

An éellipsis (. . . ) indicates the omission of a section of a statement, typically to provide a shorter ver-
sion of more complex syntax. For example, | NSERT ... SELECT is shorthand for the form of 1 N-
SERT statement that is followed by a SELECT statement.

An dllipsis can also indicate that the preceding syntax element of a statement may be repeated. In the
following example, multiple r eset _opt i on values may be given, with each of those after the first
preceded by commas:

RESET reset_option [,reset_option]

Commands for setting shell variables are shown using Bourne shell syntax. For example, the sequence

to set an environment variable and run a command looks like this in Bourne shell syntax:

shel | > VARNAMVE=val ue sonme_conmmand
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If you are using csh or t csh, you must issue commands somewhat differently. Y ou would execute the
seguence just shown like this:

shel | > setenv VARNAME val ue
shel I > sone_conmand

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 Database 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:

* Tobethebest and the most widely used database in the world
* Tobeavailable and affordable by all

 Tobeeasytouse

» Tobe continuously improved while remaining fast and safe

* Tobefun to use and improve

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

e We subscribe to the Open Source philosophy and support the Open Source community

» Weaim to be good citizens

e We prefer partners that share our values and mindset

*  Weanswer email and provide support

e Weareavirtua company, networking with others

*  Wework against software patents

The MySQL Web site (http://www.mysqgl.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 trandates to “MySQL, Inc.” In fact, MySQL, Inc. and MySQL GmbH are examples of
MySQL AB subsidiaries. They are located in the US and Germany, respectively.
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1.4. Overview of the MySQL Database Manage-
ment System

MySQL, the most popular Open Source SQL database management system, is developed, distributed,
and supported by MySQL AB. MySQL AB is a commercial company, founded by the MySQL de-
velopers. It is a second generation Open Source company that unites Open Source values and methodo-
logy with a successful business model.

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

e MySQL is adatabase management system.

A database is a structured collection of data. It may be anything from a simple shopping list to a pic-
ture galery 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 management system such as MySQL Serv-
er. Since computers are very good at handling large amounts of data, database management systems
play acentral role in computing, as standalone utilities or as parts of other applications.

» MySQL isarelational database management system.

A relational database stores data in separate tables rather than putting all the data in one big store-
room. This adds speed and flexibility. The SQL part of “MySQL" stands for “ Structured Query Lan-
guage.” SQL is the 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 versions
exist. In this manual, “SQL-92" refers to the standard released in 1992, “SQL:1999” refers to the
standard released in 1999, and “SQL:2003" refers to the current version of the standard. We use the
phrase “the SQL standard” to mean the current version of the SQL Standard at any time.

* MySQL softwareis Open Source.

Open Source means that it is possible for anyone to use and modify the software. Anybody can
download the MySQL software from the Internet and use it without paying anything. If you wish,
you may study the source code and change it to suit your needs. The MySQL software uses the GPL
(GNU Genera Public License), http://www.fsf.org/licenses/, 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 commercial application, you can buy a commercialy licensed version from us.
See the MySQL Licensing Overview for more information (ht-
tp:/iwww.mysqgl.com/company/legal/licensing/).

* The MySQL Database Server isvery fast, reliable, and easy to use.

If that iswhat you are looking for, you should give it atry. MySQL Server also has a practical set of
features developed in close cooperation with our users. You can find a performance comparison of
MySQL Server with other database managers on our benchmark page. See Section 7.1.4, “The
MySQL Benchmark Suite”.

MySQL Server was originally developed to handle large databases much faster than existing solu-
tions and has been successfully used in highly demanding production environments for several years.
Although under constant development, MySQL Server today offers a rich and useful set of func-
tions. 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 Software is a client/server system that consists of a multi-threaded SQL serv-
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er that supports different backends, several different client programs and libraries, administrative
tools, and awide range of application programming interfaces (APISs).

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

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

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

History of MySQL

We started out with the intention of using mSQL 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 a new SQL interface to our database but with
amost the same API interface as nSQL. This APl was designed to allow third-party code that was writ-
ten for use with n5QL to be ported easily for use with MySQL.

The derivation of the name MySQL is not clear. Our base directory and a large number of our libraries
and tools have had the prefix “my” for well over 10 years. However, co-founder Monty Widenius's
daughter is also named My. Which of the two gave its name to MySQL is still amystery, even for us.

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

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

The Main Features of MySQL

The following list describes some of the important characteristics of the MySQL Database Software. See
also Section 1.6, “MySQL Development Roadmap” for more information about current and upcoming
features.
e Internals and Portability

e Writtenin C and C++.

« Tested with abroad range of different compilers.

« Works on many different platforms. See Section 2.1.1, “Operating Systems Supported by
MySQL".

e Uses GNU Automake, Autoconf, and Libtool for portability.

* APIsfor C, C++, Eiffd, Java, Perl, PHP, Python, Ruby, and Tcl are available. See Chapter 23,
MySQL APIsand Libraries.

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

« Providestransactional and non-transactional storage engines.
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Uses very fast B-tree disk tables (Myl SAM) with index compression.

Relatively easy to add another storage engine. Thisis useful if you want to add an SQL interface
to 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 alocation at al after query initialization.

The MySQL code is tested with Purify (a commercial memory leakage detector) as well as with
Vagrind, aGPL tool (http://developer.kde.org/~seward;/).

The server is available as a separate program for use in a client/server networked environment. It
isalso available as alibrary that can be embedded (linked) into standal one applications. Such ap-
plications can be used in isolation or in environments where no network is available.

Column Types

Many column types: signed/unsigned integers 1, 2, 3, 4, and 8 bytes long, FLOAT, DOUBLE,
CHAR, VARCHAR, TEXT, BLOB, DATE, Tl ME, DATETI ME, TI MESTAMP, YEAR, SET, ENUM
and OpenGlI S spatial types. See Chapter 11, Column Types.

Fixed-length and variable-length records.

Statements and Functions

Full operator and function support in the SELECT and WHERE clauses of queries. For example:

nmysqgl > SELECT CONCAT(first_nanme, ' ', |ast_namne)
-> FROM citi zen
-> 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 STINCT ...), AVE), STD(), SUM), MAX(), M N(), and
GROUP_CONCAT() ).

Support for LEFT OUTER JO N and RI GHT OUTER JA N with 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 con-
necting to the server.

The MySQL -specific SHONcommand can be used to retrieve information about databases, data-
base engines, tables, and indexes. The EXPLAI N command can be used to determine how the
optimizer resolves a query.

Function names do not clash with table or column names. For example, ABS is a valid column
name. The only restriction is that for a function call, no spaces are allowed between the function
name and the ‘' (’ that followsit. See Section 9.6, “ Treatment of Reserved Wordsin MySQL"”.
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Y ou can mix tables from different databases in the same query (as of MySQL 3.22).

Security

A privilege and password system that is very flexible and secure, and that allows host-based veri-
fication. Passwords are secure because all password traffic is encrypted when you connect to a
server.

Scalability and Limits

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

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

types.

Connectivity

Clients can connect to the MySQL server using TCP/IP sockets on any platform. On Windows
systems in the NT family (NT, 2000, XP, or 2003), clients can connect using named pipes. On
Unix systems, clients can connect using Unix domain socket files.

In MySQL versions 4.1 and higher, Windows servers a so support shared-memory connections if
started with the - - shar ed- menor y option. Clients can connect through shared memory by
using the - - pr ot ocol =nmenory option.

The Connector/ODBC (MyODBC) interface provides MySQL support for client programs that
use ODBC (Open Database Connectivity) connections. For example, you can use MS Access to
connect to your MySQL server. Clients can be run on Windows or Unix. MyODBC source is
available. All ODBC 2.5 functions are supported, as are many others. See Chapter 24, MySQL
Connectors.

The Connector/J interface provides MySQL support for Java client programs that use JDBC con-
nections. Clients can be run on Windows or Unix. Connector/J source is available. See
Chapter 24, MySQL Connectors.

Localization

The server can provide error messages to clients in many languages. See Section 5.10.2, “ Setting
the Error Message Language”.

Full support for severa different character sets, including | at i n1 (cpl252), ger man, bi g5,

uj i s, and more. For example, the Scandinavian characters ‘a’, ‘4’ and ‘0’ are allowed in table
and column names. Unicode support is available as of MySQL 4.1.

All datais saved in the chosen character set. All comparisons for normal string columns are case-
insensitive.

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

Clients and Tools
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e The MySQL server has built-in support for SQL statements to check, optimize, and repair tables.
These statements are available from the command line through the nysql check client.
MySQL aso includesmyi santhk, avery fast command-line utility for performing these opera-
tions on Myl SAMtables. See Chapter 5, Database Administration.

« All MySQL programs can be invoked with the - - hel p or - ? options to obtain online assist-
ance.

1.4.3. MySQL Stability

This section addresses the questions, “How stable is MySQL Server?” and, “Can | depend on MySQL
Server in this project?” We will try to clarify these issues and answer some important questions that
concern many potential users. The information in this section is based on data gathered from the mailing
lists, which are very active in identifying problems as well as reporting types of use.

The origina code stems back to the early 1980s. It provides a stable code base, and the | SAM table
format used by the origina storage engine remains backward-compatible. At TcX, the predecessor of
MySQL AB, MySQL code has worked in projects since mid-1996, without any problems. When the
MySQL Database Software initially was released to a wider public, our new users quickly found some
pieces of untested code. Each new release since then has had fewer portability problems, even though
each new release has also had many new features.

Each release of the MySQL Server has been usable. Problems have occurred only when users try code
from the “gray zones.” Naturally, new users don't know what the gray zones are; this section therefore
attempts to document those areas that are currently known. The descriptions mostly deal with Versions
3.23 and later of MySQL Server. All known and reported bugs are fixed in the latest version, with the
exception of those listed in the bugs section, which are design-related. See Section A.8, “Known Issues
in MySQL".

The MySQL Server design is multi-layered with independent modules. Some of the newer modules are
listed here with an indication of how well-tested each of themiis:
* Replication (Stable)

Large groups of servers using replication are in production use, with good results. Work on en-
hanced replication featuresis continuing in MySQL 5.x.

* | nnoDB tables (Stable)

The | nnoDB transactional storage engine has been stable since version 3.23.49. | nnoDB is being
used in large, heavy-load production systems.

- BDB tables (Stable)

TheBer kel ey DB codeisvery stable, but we are still improving the BDB transactional storage en-
gine interface in MySQL Server.

» Full-text searches (Stable)

Full-text searching is widely used. Important feature enhancements were added in MySQL 4.0 and
4.1.

. MyODBC3.51 (Stable)

My ODBC 3.51 uses ODBC SDK 3.51 and is in wide production use. Some issues brought up appear
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to be application-related and independent of the ODBC driver or underlying database server.

1.4.4. How Big MySQL Tables Can Be

MySQL 3.22 had a 4GB (4 gigabyte) limit on table size. With the Myl SAM storage engine in MySQL
3.23, the maximum table size was increased to 65536 terabytes (2567 — 1 bytes). With this larger al-
lowed table size, the maximum effective table size for MySQL databases is usually determined by oper-
ating system constraints on file sizes, not by MySQL internal limits.

The | nnoDB storage engine maintains | nnoDB tables within a tablespace that can be created from sev-
era files. This allows a table to exceed the maximum individual file size. The tablespace can include
raw disk partitions, which allows extremely large tables. The maximum tablespace size is 64TB.

The following table lists some examples of operating system file-size limits. Thisis only a rough guide
and is not intended to be definitive. For the most up-to-date information, be sure to check the document-
ation specific to your operating system.

Operating System File-size Limit

Linux 2.2-Intel 32-bit 2GB (LFS: 4GB)

Linux 2.4+ (using ext3 filesystem) 4TB
Solaris 9/10 16TB

NetWare w/NSS filesystem 8TB

win32 w/ FAT/FAT32 2GB/4GB

win32 w/ NTFS 2TB (possibly larger)
MacOS X w/ HFS+ 2TB

On Linux 2.2, you can get Myl SAM tables larger than 2GB in size by using the Large File Support
(LFS) patch for the ext2 filesystem. On Linux 2.4, patches also exist for ReiserFS to get support for big
files (up to 2TB). Most current Linux distributions are based on kernel 2.4 and include all the required
LFS patches. With JFS and XFS, petabyte and larger files are possible on Linux. However, the maxim-
um available file size still depends on several factors, one of them being the filesystem used to store
MySQL tables.

For a detailed overview about LFS in Linux, have a look at Andreas Jaeger's Large File Support in
Linux page at http://www.suse.de/~gj/linux_|fs.html.

Windows users please note: FAT and VFAT (FAT32) are not considered suitable for production use
with MySQL. Use NTFS instead.

By default, MySQL creates Myl SAMtables with an interna structure that allows a maximum size of
about 4GB. Y ou can check the maximum table size for a table with the SHOW TABLE STATUS state-
ment or with nmyi santhk -dv tbl _nane. See Section 13.5.4, “SHONSyntax”.

If you need a Myl SAMtable that is larger than 4GB in size (and your operating system supports large
files), the CREATE TABLE statement allows AVG_ROW LENGTH and MAX _ROWS5 options. See Sec-
tion 13.1.5, “CREATE TABLE Syntax”. You can aso change these options with ALTER TABLE after
the table has been created, to increase the table's maximum allowable size. See Section 13.1.2, “ALTER
TABLE Syntax”.

Other ways to work around file-size limits for Myl SAMtables are as follows:

e If your large table is read-only, you can use nyi sanpack to compress it. nyi sanpack usually
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compresses a table by at least 50%, so you can have, in effect, much bigger tables. nmyi sanpack
also can merge multiple tables into a single table. See Section 8.2, “myisampack — Generate Com-
pressed, Read-Only MylSAM Tables”.

MySQL includes a MERCE library that allows you to handle a collection of Myl SAMtables that have
identical structure as asingle MERGE table. See Section 14.2, “ The MERGE Storage Engine”.

1.4.5. Year 2000 Compliance

The MySQL Server itself has no problems with Y ear 2000 (Y 2K) compliance:

MySQL Server uses Unix time functions that handle dates into the year 2037 for TI MESTAMP val-
ues. For DATE and DATETI ME values, dates through the year 9999 are accepted.

All MySQL date functions are implemented in one source file, sql / ti me. cc, and are coded very
carefully to be year 2000-safe.

In MySQL 3.22 and later, the YEAR column type can store the years 0 and 1901 to 2155 in one
byte and display them using two or four digits. All two-digit years are considered to be in the range
1970 to 2069, which means that if you store 01 in a YEAR column, MySQL Server treats it as
2001.

The following simple demonstration illustrates that MySQL Server has no problems with DATE or
DATETI ME values through the year 9999, and no problems with TI MESTAMP values until after the year
2030:

nysqgl > DROP TABLE | F EXI STS y2k;
Query OK, 0 rows affected (0.01 sec)

nysql > CREATE TABLE y2k (date DATE,

-> date_tine DATETI ME,
-> ti me_stanp Tl MESTAMP) ;

Query OK, 0 rows affected (0.01 sec)

nmysqgl > | NSERT | NTO y2k VALUES
-> ' vt

1998-12-31 1998-12-31 23:59:59',19981231235959),

-> ('1999-01-01','1999-01-01 00: 00: 00', 19990101000000),
-> ('1999-09-09','1999-09-09 23:59:59',19990909235959),
-> ('2000-01-01"',"'2000-01-01 00: 00: 00', 20000101000000),

-> (' 2000-02-28 ' 2000- 02- 28 00: 00: 00" , 20000228000000) ,

-> ('2000-02-29',"'2000-02-29 00:00: 00", 20000229000000) ,
-> ('2000-03-01","'2000-03-01 00:00: 00", 20000301000000),

' 2000- 12- 31 23:59:59',20001231235959),
-> ('2001-01-01','2001-01-01 00:00: 00',20010101000000),

->
->
->
->
->

' 2004-12-31',' 2004-12-31 23:59:59', 20041231235959),
2005-01-01',' 2005- 01- 01 00: 00: 00", 20050101000000) ,
2030-01-01',' 2030-01-01 00: 00: 00", 20300101000000) ,
2040-01-01',' 2040-01- 01 00: 00: 00", 20400101000000) ,

(
(
(
(
(
E
-> ('2000-12- 31
(
(I
(I
(
('9999-12-31","'9999-12-31 23:59:59',99991231235959) ;

Query OK, 14 rows affected (0.01 sec)
Records: 14 Duplicates: 0 Warnings: 2

nysql > SELECT * FROM y2k;

+

1998-12-31 | 1998-12-31 23:59:59 | 19981231235959 |
1999-01-01 | 1999-01-01 00:00: 00 | 19990101000000 |
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1999- 09- 09 1999- 09- 09 23:59:59 19990909235959
2000-01-01 | 2000-01-01 00:00:00 | 20000101000000
2000- 02-28 | 2000-02-28 00: 00: 00 | 20000228000000
2000- 02-29 | 2000-02-29 00: 00: 00 | 20000229000000
2000- 03-01 | 2000-03-01 00:00:00 | 20000301000000
2000-12-31 | 2000-12-31 23:59:59 | 20001231235959
2001-01-01 | 2001-01-01 00:00:00 | 20010101000000
2004-12-31 | 2004-12-31 23:59:59 | 20041231235959
2005-01-01 | 2005-01-01 00:00:00 | 20050101000000
2030-01-01 | 2030-01-01 00: 00: 00 | 20300101000000
2040-01-01 | 2040-01-01 00: 00: 00 | 00000000000000
9999-12-31 | 9999-12-31 23:59:59 | 00000000000000
Fom e T o +
14 rows in set (0.00 sec)

The final two TI MESTAMP column values are zero because the year values (2040, 9999) exceed the
TI MESTAMP maximum. The TI MESTAMP data type, which is used to store the current time, supports
values that range from 19700101000000 to 20300101000000 on 32-bit machines (signed value).
On 64-bit machines, TI MESTAMP handles values up to 2106 (unsigned value).

Although MySQL Server itself is Y2K-safe, you may run into problems if you use it with applications
that are not Y 2K-safe. For example, many old applications store or manipulate years using two-digit val-
ues (which are ambiguous) rather than four-digit values. This problem may be compounded by applica-
tions that use values such as 00 or 99 as “missing” value indicators. Unfortunately, these problems may
be difficult to fix because different applications may be written by different programmers, each of whom
may use adifferent set of conventions and date-handling functions.

Thus, even though MySQL Server hasno Y 2K problems, it is the application's responsibility to provide
unambiguous input. See Section 11.3.4, “Y2K Issues and Date Types’ for MySQL Server's rules for
dealing with ambiguous date input data that contains two-digit year values.

1.5. Overview of the MaxDB Database Manage-
ment System

1.5.1.

MaxDB is an heavy-duty enterprise database. The database management system is SAP-certified.

MaxDB is the new name of a database management system formerly called SAP DB. In 2003 SAP AG
and MySQL AB joined a partnership and re-branded the database system to MaxDB. The development
of MaxDB has continued since then as it was done before — through the SAP devel oper team.

MySQL AB co-operates closdly with the MaxDB team at SAP around delivering improvements to the
MaxDB product. Joint efforts include development of new native drivers to enable more efficient usage
of MaxDB in the Open Source community, and improvement of various documentation to expand the
MaxDB user base. Also interoperability features between MySQL and MaxDB database are seen asim-
portant, and for instance the new MaxDB Synchronization Manager supports data synchronization from
MaxDB to MySQL.

The MaxDB database management system does not share a common code-base with the MySQL data
base management system. The MaxDB and MySQL database management systems are independed
products provided by MySQL AB.

MySQL AB offers a complete portfolio of Professional Servicesfor MaxDB.

What is MaxDB?

MaxDB is a ANSI SQL-92 (entry level) compliant relational database management system (RDBMS)
from SAP AG, that is delivered by MySQL AB as well. MaxDB fulfills the needs for enterprise usage:
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safety, scalability high concurrency and performance . It runs on all major operating systems. Over the
yearsit has proven able to run SAP R/3 and terabytes of datain 24x7 operation.

The database development started in 1977 as aresearch project at the Technical University of Berlin . In
the early 80s it became a database product that subsequently was owned by Nixdorf, Siemens Nixdorf,
Software AG and today — by SAP AG. Along thisline it has been named VDN, Reflex, Supra 2, DDB/4,
Entire SQL-DB-Server and ADABAS. In 1997 SAP took over the software from software AG and re-
named it to SAP DB. Since October 2000 SAP DB sources additionally were released as open source
under the GNU General Public License (see Appendix J, GNU General Public License).

In 2003 SAP AG and MySQL AB joined a partnership and re-branded the database system to MaxDB.

History of MaxDB

The history of MaxDB goes back to SAP DB, SAP AG's DBMS, i.e. MaxDB is a re-branded and en-
hanced version of SAP DB. For many years, MaxDB has been used for small, medium, and large install-
ations of the mySAP Business Suite and other demanding SQL applications requiring an enterprise-class
DBM S with regard to the number of users, the transactional workload, and the size of the database.

SAP DB was meant to provide an alternative to third-party database systems such as Oracle, Microsoft
SQL Server, and DB2 by IBM. In October 2000, SAP AG released SAP DB under the GNU GPL li-
cense (see Appendix J, GNU General Public License), thus making it open source software.

Today, MaxDB is used in about 3,500 SAP customer installations worldwide. Moreover, the mgjority of
all DBMS ingtalations on Unix and Linux within SAP's IT department rely on MaxDB. MaxDB is
tuned towards heavy-duty online transaction processing (OLTP) with several thousand users and data
base sizes ranging from several hundred GB to multiple TB.

In 2003 SAP and MySQL concluded a partnership and development cooperation agreement. As a result,
SAP's database system SAP DB has been delivered under the name of MaxDB by MySQL since the re-
lease of version 7.5 (November 2003).

Version 7.5 of MaxDB is a direct advancement of the SAP DB 7.4 code base. Therefore, the MaxDB
software version 7.5 can be used as a direct upgrade of previous SAP DB versions starting 7.2.04 and
higher.

Now, as before, the former SAP DB development team at SAP AG is responsible for developing and
supporting MaxDB. MySQL AB co-operates closely with the MaxDB team at SAP around delivering
improvements to the MaxDB product, see Section 1.5, “Overview of the MaxDB Database Management
System”. Both SAP AG and MySQL AB handle the sale and distribution of MaxDB. The advancement
of MaxDB and the MySQL Server leverages synergies that benefit both product lines.

MaxDB is subjected to SAP AG's complete quality assurance process before it is shipped with SAP
solutions or provided as a download from the MySQL site.

Features of MaxDB

MaxDB is a heavy-duty, SAP-certified open source database for OLTP and OLAP usage which offers
high reliability, availability, scalability and a very comprehensive feature set. It is targetted for large
mySAP Business Suite environments and other applications that require maximum enterprise-level data-
base functionality and complements the MySQL database server.

MaxDB operates as a client/server product. It was developed to meet the needs of installationsin OLTP
and Data Warehouse/OL AP/Decision Support scenarios. Benefits:

» [Easy configuration and administration: GUI-based Installation Manager and Database Manager
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as single admin tools for DBM S operations

» Around-the-clock operation, no planned downtimes, no per manent attendance required: Auto-
matic space management, no need for reorganizations

» Elaborate backup and restore capabilities: Online and incremental backups, recovery wizard to
guide you through the recovery scenario

e Supports large number of users, database sizes in the terabytes, and demanding workloads:
Proven reliability, performance, and scalability

» High availability: Cluster support, standby configuration, hot standby configuration

Licensing and Support

MaxDB can be used under the same licenses available for the other products distributed by MySQL AB.
Thus, MaxDB is available under the GNU General Public License, and a commercial license. For more
information on licensing, see http://www.mysgl.com/company/legal/licensing/.

MySQL AB offers MaxDB technical support to non-SAP customers. The MaxDB support is available
on various levels (Basic, Silver and Gold), which expand from unlimited email/web-support to 24x7
phone support for business critical systems.

MySQL AB also offers Licenses and Support for MaxDB when used with SAP Applications, like SAP
NetWeaver and mySAP Business Suite. Please contact [http://www.mysgl.com/company/contact/]
MySQL AB for more information on licenses and support for your needs.

Consulting and training services are available. MySQL gives classes on MaxDB in regular intervals, see
http://mww.mysgl.com/training/ for alist of classes.

Feature Differences Between MaxDB and MySQL

MaxDB is MySQL AB's SAP-certified database. The MaxDB database server complements the MySQL
AB product portfolio. Some MaxDB features are not availabe on the MySQL database management
server and vice versa

The following list provides a short summary of the main differences between MaxDB and MySQL; it is
not complete.

» MaxDB runs as a client/server system. MySQL can run as a client/server system or as an embedded
system.

e MaxDB might not run on all platforms supported by MySQL. For example, MaxDB does not run on
IBM's OS/2.

» MaxDB uses a proprietary network protocol for client/server communication. MySQL uses either
TCP/IP (with or without SSL encryption), sockets (under Unix-like systems), or named pipes (under
Windows NT-family systems).

* MaxDB supports stored procedures. For MySQL, stored procedures are implemented in version 5.0.
MaxDB aso supports programming of triggers through an SQL extension, which is scheduled for
MySQL 5.1. MaxDB contains a debugger for stored procedure languages, can cascade nested trig-
gers, and supports multiple triggers per action and row.

» MaxDB is distributed with user interfaces that are text-based, graphical, or Web-based. MySQL is
distributed with text-based user interfaces only; graphical user interface (MySQL Control Center,
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MySQL Administrator) are shipped separately from the main distributions. Web-based user inter-
facesfor MySQL are offered by third parties.

e MaxDB supports a number of programming interfaces that also are supported by MySQL. For devel-
oping with MaxDB, the MaxDB ODBC Driver, SQL Database Connectivity (SQLDBC), JDBC
Driver, Perl and Python modules and a MaxDB PHP extension, which provides access to the
MySQL MaxDB databases using PHP, are available. Third Party Programming Interfaces: Support
for OLE DB, ADO, DAO, RDO and .NET through ODBC. MaxDB supports embedded SQL with
C/C++.

» MaxDB includes administrative features that MySQL does not have: job scheduling by time, event,
and alert, and sending messages to a database administrator on aert thresholds.

Interoperability Features Between MaxDB and

My SQL

1.5.7.

MaxDB and MySQL are independed database management servers. The interoperation of the systemsis
possible in a way that the systems can exchange their data. To exchange data between MaxDB and
MySQL you can use the im- and export tools of the systems or the MaxDB Synchronization Manager.
The im- and export tools can be used to transfer data in a in-frequently, manual fashion. The MaxDB
Sychronization Manager offers faster, automatic data transfer capabilities.

The MaxDB Loader can be used to export data and object definitions. The Loader can export data using
MaxDB internal, binary formats and text formats (CSV). Data exported from MaxDB in text formats
can be re-imported to MySQL using the mysql dunp database backup program. In order to import
MySQL data into MaxDB you can either use nysql dunp to create | NSERT statements or SELECT
... I NTO QUTFI LE to create atext file (CSV). Use the MaxDB Loader to load the data files gener-
ated by MySQL.

Object definitions can be exchanged between the systems using MaxDB Loader and the MySQL tool
nmysql dunp. Asthe SQL dialects of both systems differ slightly and MaxDB has features currently not
supported by MySQL like SQL constraints, we recommend to hand-tune the definition files. The
nmysqgl dunp tool offers an option - - conpat i bl e- nane = naxdb to produce output that is com-
patible to MaxDB to make porting easier.

As part of MaxDB 7.6, the MaxDB Synchronization Manager is released. The Synchronization Manager
supports creation of asynchronous replication scenarios between several MaxDB instances. However,
interoperability features also are planned, so that the Synchronization Manager supports replication to
and from aMySQL server.

In the first release, the Synchronization Manager supports inserting data into MySQL. This means that
initially only replication from MaxDB to MySQL is supported. In the course of 2005, exporting of data
from aMySQL server to the Synchronization Manager will be added, thus adding support for MySQL to
MaxDB replication scenarios.

MaxDB-Related Links

The main page for information about MaxDB is http://www.mysgl.com/products/maxdb. The page gives
details about the features of the MaxDB database management systems and has pointers to documenta-
tion available.

The MySQL Reference Manaul does not contain any MaxDB documentation but the introduction given
in this section. MaxDB has it's own documentation, called the MaxDB library. The MaxDB library is
available on http://dev.mysgl.com/doc/maxdb/index.html.
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MySQL AB runs a community mailinglist on MaxDB, see http://lists.mysgl.com/maxdb. The list shows
avivid community discussion. Many of the core developers contribute to it. Product announcements are
send to list.

A web forum on MaxDB is on http:/forums.mysgl.com/. The forum is for questions on MaxDB not re-
lated to SAP application.

1.6. MySQL Development Roadmap

1.6.1.

This section provides a snapshot of the MySQL development roadmap, including major features imple-
mented in or planned for the various MySQL releases. The following sections provide information for
each release series.

The current production release series is MySQL 4.1, which was declared stable for production use as of
Version 4.1.7, released in October 2004. The previous production release series is MySQL 4.0, which
was declared stable for production use as of Version 4.0.12, released in March 2003. Production status
means that future 4.1 and 4.0 development is limited only to bugfixes. For the older MySQL 3.23 series,
only critical bugfixes are made.

Active MySQL development currently is taking place in the MySQL 5.0 release series; this means that
new features are being added there. MySQL 5.0 is available in Release Candidate status.

Before upgrading from one release series to the next, please see the notes at Section 2.10, “Upgrading
MySQL”.

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

Feature MySQL Series

Foreign keys 3.23 (for the | nnoDB storage engine)
Unions 4.0

Subqueries 4.1

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

Views 5.0

Cursors 5.0

XA transactions 50

Row-Based Replication 5.0

Foreign keys 5.1 (implemented in 3.23 for | nnoDB)
Triggers 50and 5.1

Full outer joins 51

Congtraints 5.1 (implemented in 3.23 for | nnoDB)
Partitioning 51

MySQL 4.0 in a Nutshell

MySQL Server 4.0 isavailablein production status.

MySQL 4.0 is available for download at http://dev.mysgl.com/ and from our mirrors. MySQL 4.0 has
been tested by alarge number of users and isin production use at many large sites.
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1.6.1.1. Features Available in MySQL 4.0

*  Speed enhancements

 MySQL 4.0 implemented a query cache that can give a major speed boost to applications with
repetitive queries. See Section 5.13, “The MySQL Query Cache’”.

e Version 4.0 further increased the speed of MySQL Server in a number of areas, such as bulk
I NSERT statements, searching on packed indexes, full-text searching (using FULLTEXT in-
dexes), and COUNT( DI STI NCT) .

» Introduction of Embedded MySQL Server

e The Embedded Server library added in this release can easily be used to create standalone and
embedded applications. The embedded server provides an alternative to using MySQL in acli-
ent/server environment. See Section 1.6.1.2, “The Embedded MySQL Server”.

* | nnoDB storage engine as standard

e Thel nnoDB storage engine began to be offered as a standard feature of the MySQL server. This
provided full support for ACID transactions, foreign keys with cascading UPDATE and DELETE,
and row-level locking as standard features. See Chapter 15, The | nnoDB Storage Engine.

* New functionality

* The enhanced FULLTEXT search capabilities of MySQL Server 4.0 enabled FULLTEXT index-
ing of large text masses with both binary and natural-language searching logic. It became pos-
sible to customize minimal word length and define your own stop word lists in most human lan-
guages, enabling a broader class of applications to be built with MySQL Server. See Sec-
tion 12.7, “Full-Text Search Functions’.

» Standards compliance, portability, and migration
e MySQL Server added support for the UNI ON statement, a standard SQL feature.

e Starting with version 4.0, MySQL runs natively on Novell NetWare 6.0 and higher. See Sec-
tion 2.6, “Installing MySQL on NetWare”.

« Features to simplify migration from other database systems to MySQL Server include TRUN-
CATE TABLE (asin Oracle) .

* Internationalization
e German-speaking users should note that MySQL 4.0 added support for a new character set,
| ati nl_de, which ensures that words with umlauts are sorted in the same order as in German
telephone books.
» Usability enhancements
e Asof Version 4.0, most nysql d parameters (startup options) can be set without taking down
the server. This is a convenient feature for database administrators. See Section 13.5.3, “SET
Syntax”.
¢ Multiple-table DELETE and UPDATE statements were added.
e On Windows, symbolic link handling at the database level was enabled by default. On Unix, the

M| SAM storage engine added support for symbolic linking at the table level (and not just the
database level as before).
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« The addition of the SQL_CALC FOUND_ROWA5 and FOUND_ROWS() functions made it pos-
sible to find out the number of rows a SELECT query that includesaLl M T clause would have
returned without that clause.

The news section of this manual includes a more in-depth list of MySQL 4.0 features. See Section E.3,
“Changesin release 4.0.x (Production)”.

1.6.1.2. The Embedded MySQL Server

1.6.2.

Thel i bnysql d embedded server library made MySQL Server suitable for a wider range of applica
tions. Using this library, developers can embed MySQL Server into various applications and electronics
devices, where the end user has no knowledge of there actually being an underlying database. Embedded
MySQL Server isidea for usein Internet appliances, public kiosks, turnkey hardware/software combin-
ation units, high performance Internet servers, self-contained databases distributed on CD-ROM, and so
on.

The embedded MySQL library uses the same interface as the normal client library. See Section 23.1,
“libmysgld, the Embedded MySQL Server Library”. Embedded MySQL is available under the same
dual-licensing model as the MySQL Server; see http://www.mysqgl.com/company/legal/licensing/ for
more information.

On Windows there are two different libraries:

libmysgld. lib Dynamic library for threaded applications.

nysql denb. lib Static library for not threaded applications.

MySQL 4.1 in a Nutshell

MySQL Server 4.0 laid the foundation for new features implemented in MySQL 4.1, such as subqueries
and Unicode support, which were desired by many of our customers.

MySQL Server 4.1 is currently in production status, and binaries are available for download at ht-
tp://dev.mysgl.com/downloads/mysgl/4.1.html. All binary releases pass our extensive test suite without
any errors on the platforms on which we test. See Section E.2, “Changesin release 4.1.x (Production)”.

For those wishing to use the most recent development source for MySQL 4.1, we also make our Bit-
Keeper repositories publicly available. See Section 2.8.3, “Installing from the Development Source
Tree".

1.6.2.1. Features Available in MySQL 4.1

This section lists features implemented in MySQL 4.1. Features that are available in MySQL 5.0 are de-
scribed in Section D.1, “New Featuresin MySQL 5.0".
e Support for subqueriesand derived tables:
e A “subguery” isa SELECT statement nested within another statement. A “derived table” (an un-
named view) is a subquery in the FROM clause of another statement. See Section 13.2.8,
“Subquery Syntax”.

* Speed enhancements:

« Faster binary client/server protocol with support for prepared statements and parameter binding.
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See Section 23.2.4, “C APl Prepared Statements’.

BTREE indexing is supported for HEAP tables, significantly improving response time for non-
exact searches.

Added functionality:

CREATE TABLE tbl _nane2 LIKE tbl _nanel alowsyou to create, with a single state-
ment, a new table with a structure exactly like that of an existing table.

The Myl SAM storage engine added support for OpenGIS spatial types for storing geographical
data. See Chapter 17, Spatial Extensionsin MySQL.

Support was added for replication over SSL connections.

Support for a number of additional storage engines was implemented in the MySQL 4.1 release
series:

» The EXAMPLE storage engine is a “stub” engine that serves as an example in the MySQL
source code for writing new storage engines, and is primarily of interest to developers. See
Section 14.5, “The EXAMPLE Storage Engine”.

« NDB d ust er isthe storage engine used by MySQL Cluster to implement tables that are
partitioned over many computers. See Chapter 16, MySQL Cluster.

* The ARCHI VE storage engine is used for storing large amounts of data without indexesin a
very small footprint. See Section 14.7, “The ARCHI VE Storage Engine”.

e The CSV storage engine stores data in text files using comma-separated-values format. See
Section 14.8, “The CSV Storage Engine’.

» The BLACKHOLE storage engine accepts but does not store data, and always returns an
empty result set. It is for use primarily in replication. See Section 14.9, “The BLACKHCLE
Storage Engine’.

Note: These engines were implemented at different points in the development of MySQL 4.1.

Please see the indicated sections for particulars in each case.

Standards compliance, portability, and migration:

The enhanced client/server protocol available beginning with MySQL 4.1.1 provides the ability
to pass multiple warnings to the client, rather than only a single result, making it much easier to
track problems that occur in operations such as bulk data loading.

SHOW WARNI NGS shows warnings for the last command. See Section 13.5.4.22, “SHOW
WARNI NGS Syntax”.

Internationalization and L ocalization:

To support applications that require the use of local languages, the MySQL software added ex-
tensive Unicode support through the ut f 8 and ucs2 character sets.

Definition of character sets by column, table, and database. This allows for a high degree of flex-
ibility in application design, particularly for multi-language Web sites. See Chapter 10, Charac-
ter Set Support.

Per-connection time zones support, allowing individual clients to select their own time zones
when necessary.
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Usability enhancements:

* The addition of a server-based HELP command that can be used to get help information for SQL
statements. This information is aways applicable to the particular server version being used. Be-
cause this information is available by issuing an SQL statement, any client can access it. For ex-
ample, the hel p command of the nysqgl command-line client has been modified to have this

capability.

e The improved client/server protocol alows multiple statements to be issued with a single call,
and for returning multiple result sets. See Section 23.2.9, “C API Handling of Multiple Query
Execution”.

« Thesyntax | NSERT ... ON DUPLI CATE KEY UPDATE ... wasimplemented. This al-
lows you to update an existing row if the insert would have caused a duplicate value for a
primary or unique index. See Section 13.2.4, “I NSERT Syntax”.

* The aggregate function GROUP_CONCAT( ) , added the capability to concatenate column values
from grouped rows into a single result string. See Section 12.10, “Functions and Modifiers for
Use with GROUP BY Clauses’.

The News section of this manual includes a more in-depth list of MySQL 4.1 features. See Section E.2,
“Changesin release 4.1.x (Production)”.

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 numbers in binary notation. See Section 11.1.1, “Overview of
Numeric Types’.

Cursors. Elementary support for server-side cursors. See Section 18.2.11, “Cursors’.

Information Schema: The introduction of the | NFORMATI ON_SCHEMA 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 21, The
| NFORMATI ON_SCHEMA | nformation Database.

Instance Manager: Can be used to start and stop the MySQL Server, even from a remote host. See
Section 5.2, “mysglmanager — The MySQL |nstance Manager”.

Precision Math: MySQL 5.0 introduced stricter criteria for acceptance or rejection of data, and im-
plemented a new library for fixed-point arithmetic. These contributed to a much higher degree of ac-
curacy for mathematical operations and greater control over invalid values. See Chapter 22, Preci-
sion Math.

Storage Engines: Storage engines added in MySQL 5.0 include ARCHI VE and FEDERATED. See
Section 14.7, “The ARCHI VE Storage Engine” and Section 14.6, “The FEDERATED Storage En-
gine”.

Stored Routines: Support for named stored procedures and stored functions was implemented in
MySQL 5.0. See Chapter 18, Sored 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 waysin which it did not previously. Support for standard SQLSTATE
error messages was also implemented. See Section 5.3.2, “The Server SQL Mode".
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Triggers: MySQL 5.0 added limited support for triggers. See Chapter 19, Triggers and Sec-
tion 1.8.5.4, “ Stored Procedures and Triggers’.

VARCHAR Data Type: The maximum effective length of a VARCHAR column was increased to
65,532 bytes, and stripping of trailing whitespace was eliminated. See Section 11.4, “String Types'.

Note that the new VARCHAR type can be handled more quickly than in previous MySQL versions
since whitespace removal is no longer performed.

Bl T Data Type: Thisis atrue Boolean type which can store true/false values more compactly than
workarounds such as CHAR( 0) . See Section 11.1.1, “Overview of Numeric Types’.

Views: MySQL 5.0 added support for named, updateable views. See Chapter 20, Views and Sec-
tion 1.8.5.6, “Views'.

XA Transactions: See Section 13.4.7, “XA Transactions’.

Perfor mance enhancements. A number of improvements were made in MySQL 5.0 to improve the
speed of certain types of queries and in the handling of certain types. These include:

* Improved handling of multi-table joins even where there are no good keysto use.

o Better optimization of OR over different keys, suchas... WHERE keyl=5 OR key2=6.
(Previously, OR was optimized only where both relations involved the same key.) This also ap-
plies to other one-to-one comparison operators (>, <, and so on), aswell as =.

« New equality detector that finds and optimizes “hidden” equalitiesin joins. Thisincludes queries
of theform

SELECT * FROMt1,t2,t3
WHERE t1.a=t2.a AND t2.a=t3.a
aswell as
SELECT * FROMt1,t2
WHERE tl.a=t2.c AND t1.b=t2.d AND t2.d BETWEEN i AND j;
wherea, b, ¢, and d areindexed columns, andi and| are constant values.

e Optimization of NOT | Nand NOT BETWEEN relations, reducing or eliminating table scans for
gueries making use of these.

* The VARCHAR data type as implemented in MySQL 5.0 is more efficient than in previous ver-
sions, due to the elimination of the old (and nonstandard) removal of trailing spaces during ret-
rival.

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

e Performance Improvementsin thel nnoDB Storage Engine:

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

» Faster recovery from afailed or aborted ALTER TABLE.

» Faster implementation of TRUNCATE.
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(See Chapter 15, The | nnoDB Sorage Engine.)
* Performance Improvementsin the NDBCl ust er Storage Engine:
e Faster handling of queriesthat use | N and BETWEEN.
» 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 Chapter 16, MySQL Cluster.)

e COUNT( DI STI NCT) is made faster in cases not involving BLOB columns through the use of a
temporary file rather than atemporary table.

M N() and MAX() with GROUP BY are also now better optimized.

e The performance of the MySQL client library is increased through the use of a receive buffer
that greatly reduces the number of system calls which the library needs to make. This can speed
up theretrieval of large result sets by afactor of 2.

e Null keys can be “pre-eliminated” in many cases, speeding up COUNT( *) queries. An example
of such aquery might be

SELECT COUNT(*) FROMt1,t2 WHERE t2.c=t1. a;

where ¢ isan indexed column allowing NULL values.
For more detailed information on changes in MySQL 5.0, see Section E.1, “Changes in release 5.0.x
(Release Candidate)”.
For those wishing to take alook at the bleeding edge of MySQL development, we make our BitK eeper

repository for MySQL publicly available. See Section 2.8.3, “Installing from the Development Source
Tree".

1.7. MySQL Information Sources
1.7.1. MySQL Mailing Lists

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

1.7.1.1. The MySQL Mailing Lists

To subscribe to or unsubscribe from any of the mailing lists described in this section, visit ht-
tp://lists.mysgl.com/. For most of them, you can select the regular version of the list where you get indi-
vidual 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 automatically to thousands of other users.
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Your local site may have many subscribers to a MySQL mailing list. If so, the site may have a local
mailing list, so that messages sent from | i st's. mysql . comto your site are propagated to the local
list. In such cases, please contact your system administrator to be added 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 the Li st-1D: or Del i ver ed- To: headers to
identify list messages.

The MySQL mailing lists are as follows:

e announce

This list is for announcements of new versions of MySQL and related programs. This is a low-
volume list to which all MySQL users should subscribe.

+ nysql

Thisisthe main 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
This list is for 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 Sec-
tion 1.7.1.3, “How to Report Bugs or Problems”.

e internals

This list is for people who work on the MySQL code. This is also the forum for discussions on
MySQL development and for posting patches.

* mysgl doc

This list is for people who work on the MySQL documentation: people from MySQL AB, translat-
ors, and other community members.

* benchmarks
This list is for anyone interested in performance issues. Discussions concentrate on database per-
formance (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 distribu-
tion maintainers to exchange ideas on packaging MySQL and on ensuring that MySQL looks and
feels as similar as possible on al supported platforms and operating systems.

e java

This list is for discussions about the MySQL server and Java. It is mostly used to discuss JDBC
drivers, including MySQL Connector/J.

e W n32

This list is for al topics concerning the MySQL software on Microsoft operating systems, such as
Windows 9x, Me, NT, 2000, XP, and 2003.
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* myodbc
Thislist isfor all topics concerning connecting to the MySQL server with ODBC.
e gui-tools

This list is for al topics concerning MySQL GUI tools, including MySQL Admi ni st rat or and
theMySQL Control Center graphica client.

e cluster
Thislist isfor discussion of MySQL Cluster.
» dotnet

Thislist isfor discussion of the MySQL server and the .NET platform. Mostly related to the MySQL
Connector/Net provider.

* plusplus
Thislist isfor al topics concerning programming with the C++ API for MySQL.
* perl
Thislistisfor al topics concerning the Perl support for MySQL with DBD: : mysql .
If you're unable to get an answer to your questions from a MySQL mailing list or forum, one option isto
purchase support from MySQL AB. This puts you in direct contact with MySQL developers.
The following table shows some MySQL mailing lists in languages other than English. These lists are
not operated by MySQL AB.
* <nysql -france-subscri be@ahoogr oups. conr
A French mailing list.
e <list@inc.net>
A Korean mailing list. Email subscri be nysql your @nuil . addr ess tothislist.
* <nysql -de-request @i sts. 4t 2. conr

A German mailing list. Email subscri be nysql -de your @nai |l . addr ess to this list.
Y ou can find information about this mailing list at http://www.4t2.com/mysql/.

* <nysql -br-request @i stas.|inkway.com br>
A Portuguese mailing list. Email subscri be nmysql - br your @nai | . addr ess to thislist.
 <nysql-alta@listas. net>

A Spanish mailing list. Email subscri be nysqgl your @nmail . addr ess tothislist.

1.7.1.2. Asking Questions or Reporting Bugs

Before posting a bug report or question, please do the following:
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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 frequently with solutions to newly found problems. The change his-
tory (http://dev.mysqgl.com/doc/mysgl/en/News.html) can be particularly useful since it is quite pos-
sible that a newer version contains a solution to your problem.

» Search in the bugs database at http://bugs.mysgl.com/ to see whether the bug has been reported and
fixed.

e Search the MySQL mailing list archives at http://lists.mysgl.com/.

* You can aso use http://mwww.mysgl.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 or the archives, check with your local MySQL expert. If you
gtill can't find an answer to your question, please follow the guidelines on sending mail to a MySQL
mailing list, outlined in the next section, before contacting us.

1.7.1.3. How to Report Bugs or Problems

The normal place to report bugs is http://bugs.mysqgl.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.

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 a full 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.

We encourage everyone to use the mysql bug script to generate a bug report (or a report about any
problem). nysql bug can befound inthe scri pt s directory (source distribution) and in the bi n dir-
ectory under your MySQL installation directory (binary distribution). If you are unable to use nysql -
bug (for example, if you are running on Windows), it is still vital that you include al the necessary in-
formation noted in this section (most importantly, a description of the operating system and the MySQL
version).

The nysql bug script 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. Please read
this section carefully and make sure that all 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 nmysql test <
script _fil e ontheincluded test case or by running the shell or Perl script that isincluded in the bug

report.

All bugs posted in the bugs database at http://bugs.mysql.com/ are corrected or documented in the next
MySQL release. If only minor code changes are needed to correct a problem, we may also post a patch
that fixes the problem.

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

If you have arepeatable bug report, please report it to the bugs database at http://bugs.mysgl.com/. Note
that even in this case it's good to run the mysql bug script first to find information about your system.
Any bug that we are able to repeat has a high chance of being fixed in the next MySQL release.

To report other problems, you can use one of the MySQL mailing lists.
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Remember that it is possible for us to respond to a message 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 is this: If you are in doubt about stating
something, state it. It is faster and less troublesome to write a couple more lines in your report 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 (a) not including the version number of the MySQL
distribution used, and (b) not fully describing the platform on which the MySQL server is installed
(including the platform type and version number). This is highly relevant information, and in 99 cases
out of 100, the bug report is useless without it. Very often we get questions like, “Why doesn't this work
for me?’ Then we find that the feature requested wasn't implemented in that MySQL version, or that a
bug described in a report has been fixed in newer MySQL versions. Sometimes the error is platform-
dependent; in such cases, it is next to impossible for us to 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 itis
related to the problem. Often people find bugs in 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 use. Note that
every compiling problem should be regarded as a bug and reported accordingly.

It is most helpful when a good description of the problem is included 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 it-
self. The best reports are those that include a full example showing how to reproduce the bug or prob-
lem. See Section F.1.6, “Making a Test Case If Y ou Experience Table Corruption”.

If a program produces an error message, it is very important to include the message in your report. If we
try to search for something from the archives using programs, it is better that the error message reported
exactly matches the one that the program produces. (Even the lettercase should be observed.) You
should never try to reproduce from memory what the error message was; instead, copy and paste the en-
tire message into your report.

If you have a problem with Connector/ODBC (MyODBC), please try to generate a trace file and send it
with your report. See Section 24.1.1.9, “How to Report MyODBC Problems or Bugs”'.

Please remember that many of the people who read your report do so using an 80-column display. When
generating reports or examples using the nysql command-line tool, you should therefore use the -
-verti cal option (or the\ G statement terminator) for output that would exceed the available width
for such a display (for example, with the EXPLAI N SELECT statement; see the example later in this
section).

Please include the following information in your report:

» The version number of the MySQL distribution you are using (for example, MySQL 4.0.12). You
can find out which version you are running by executing nysql adnmi n ver si on. The nysql -
adm n program can be found in the bi n directory under your MySQL installation directory.

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

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

» Sometimes the amount of memory (real and virtual) isrelevant. If in doubt, include these values.

» If you are using a source distribution of the MySQL software, the name and version number of the
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compiler used are needed. If you have a binary distribution, the distribution name is needed.

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

If mysql d died, you should also report the query that crashed mysql d. You can usualy find this
out by running nysql d with query logging enabled, and then looking in the log after mysql d
crashes See Section F.1.5, “Using Log Filesto Find Cause of Errorsin nmysql d”.

If a database table is related to the problem, include the output from nmysql dunp - - no-data
db_nane tbl _namne. Thisisvery easy to do and is a powerful way to get information about any
table in a database. The information helps us create a situation matching the one you have experi-
enced.

For speed-related bugs or problems with SELECT statements, you should always include the output
of EXPLAI N SELECT ..., and at least the number of rows that the SELECT statement produces.
Y ou should aso include the output from SHOWV CREATE TABLE t bl _name for each involved
table. The more information you give about your situation, the more likely it is that someone can
help you.

The following is an example of a very good bug report. It should be posted with the mysql bug
script. The example usesthe mysgl command-line tool. Note the use of the\ G statement terminator
for statements whose output width would otherwise exceed that of an 80-column display device.

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

If abug or problem occurs while running nysql d, try to provide an input script that reproduces the
anomaly. This script should include any necessary source files. The more closely the script can re-
produce your situation, the better. If you can make a reproducible test case, you should post it on ht-
tp://bugs.mysql.com/ for high-priority treatment.

If you can't provide a script, you should at least include the output from mysqgl admi n vari -
abl es ext ended- status processli st inyour mail 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 is too big to be mailed to the
mailing list (more than 10 rows), you should dump your tables using mysql dunp and create a
READMVE 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.mysqgl.com/pub/mysql/upload/. Then enter the problem into our bugs database at
http://bugs.mysqgl.com/.

If you think that the MySQL server produces a strange result from a query, include not only the res-
ult, but also your opinion of what the result should be, and an account describing the basis for your
opinion.

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

Include al the options given to the relevant programs, if possible. For example, indicate the options
that you use when you start the nysql d server as well as the options that you use to run any
MySQL client programs. The options to programs such as nysql d and mysql , and to the con-
fi gure script, are often keys to answers and are very relevant. It is never a bad idea to include
them. If you use any modules, such as Perl or PHP, please include the version numbers of those as
well.

If your question is related to the privilege system, please include the output of mysql access, the
output of nysql admi n rel oad, and al the error messages you get when trying to connect.
When you test your privileges, you should first run mysql access. After this, execute mysql ad-

m n rel oad versi on and try to connect with the program that gives you trouble. nysql ac-

cess 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 all we need, or that we
can use it, if you don't provide some necessary information such as test cases showing the bug that
your patch fixes. We might find problems with your patch or we might not understand it at al; if so,
we can't useit.

If we can't verify exactly what the purpose of the patch is, we won't use it. Test cases help us here.
Show that the patch handles all the situations that may occur. If we find a borderline case (even a
rare 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 usualy 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 oth-
ers know you have tried to solve the problem yourself.

If you get apar se error, please check your syntax closely. If you can't find something wrong
with it, it's extremely likely that your current version of MySQL Server doesn't support the syntax
you are using. If you are using the current version and the manual at http://dev.mysqgl.com/doc/
doesn't cover the syntax you are using, MySQL Server doesn't support your query. In this case, your
only options are to implement the syntax yourself or email <l i censi ng@wysql . cont and ask
for an offer to implement it.

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

If your problem is that your data appears corrupt or you get errors when you access a particular ta-
ble, you should first check and then try to repair your tables with CHECK TABLE and REPAI R
TABLE or with nyi santhk. See Chapter 5, Database Administration.

If you are running Windows, please verify the value of | ower _case_t abl e_nanes using the
SHOW VARI ABLES LI KE ' | ower _case_t abl e_nanmes' command.

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.
(Thisisthe file with the . er r suffix in the name.) See Section 5.11.1, “The Error Log”. Please in-
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clude any relevant information from this file in your bug report. Normally nysql d should never
crash atableif nothing killed it in the middle of an update. If you can find the cause of nysql d dy-
ing, it's much easier for us to provide you with a fix for the problem. See Section A.1, “How to De-
termine What |s Causing a Problem”.

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

If you are a support customer, please cross-post the bug report to <mysql - support @wysql . cone
for higher-priority treatment, as well as to the appropriate mailing list to see whether someone else has
experienced (and perhaps solved) the problem.

For information on reporting bugs in MyODBC, see Section 24.1.1.9, “How to Report MyODBC Prob-
lemsor Bugs”'.

For solutions to some common problems, see Appendix A, Problems and Common Errors.

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.

1.7.1.4. Guidelines for Answering Questions on the Mailing List

If you consider your answer to have broad interest, you may want to post it to the mailing 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 an-
swer isnot a duplication of aprevious answer.

Try to summarize the essential part of the question in your reply; don't feel obliged to quote the entire
original message.

Please don't post mail messages from your browser with HTML mode turned on. Many users don't read
mail with a browser.

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

In addition to the various MySQL mailing lists, you can find experienced community people on | RC
(Internet Rel ay Chat). These are the best networks/channels currently known to us:
» freenode (see http://www.freenode.net/ for servers)
o #nysql Primarily MySQL questions, but other database and general SQL questions are wel-
come. 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 IRC network, take a look at xChat (ht-
tp:/lwww.xchat.org/). X-Chat (GPL licensed) is available for Unix as well as for Windows platforms (a
free Windows build of X-Chat isavailable at http://www.silverex.org/downl oad/).

1.7.3. MySQL Community Support at the MySQL Forums
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The latest community support resource are the forums at http://forums.mysqgl.com.

There are avariety of forums available, grouped in the following general categories:

* Migration

« MySQL Usage

*  MySQL Connectors

» Programming Languages
* Tools

e 3rd-Party Applications

» Storage Engines

»  MySQL Technology

* SQL Standards

e Busness

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
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, 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.

Our goal is to not restrict MySQL Server usability for any usage without a very good reason for doing
so0. Even if we don't have the resources to perform development for every possible use, we are always
willing to help and offer suggestions to people who are trying to use MySQL Server in new territories.

One of our main goals with the product is to continue to work toward compliance with the SQL stand-
ard, but without sacrificing speed or reliability. We are not afraid to add extensions to SQL or support
for non-SQL features if this greatly increases the usability of MySQL Server for a large segment of our
user base. The HANDLER interface in MySQL Server 4.0 is an example of this strategy. See Sec-
tion 13.2.3, “HANDLER Syntax”.

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

MySQL Server was originally designed to work with medium size databases (10-100 million rows, or
about 100MB per table) on small computer systems. Today MySQL Server handles terabyte-size data-
bases, but the code can also be compiled in a reduced version 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 realtime support, although MySQL replication capabilities offer signific-
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ant functionality.

Database cluster support exists through third-party clustering solutions as well as the integration of our
acquired NDB Cluster technology, available from version 4.1.2. See Chapter 16, MySQL Cluster.

We are also looking at providing XML support in the database server.

What Standards MySQL Follows

We are aiming toward supporting the full ANSI/ISO SQL standard, but without making concessions to
speed and quality of the code.

ODBC levels 0-3.51.

Selecting SQL Modes

The MySQL server can operate in different SQL modes, and can apply these modes differentially for
different clients. This allows an application to tailor server operation to its own requirements.

Modes define what SQL syntax MySQL should support and what kind of validation checks it should
perform on the data. This makes it easier to use MySQL in alot of different environments and to use
MySQL together with other database servers.

You can set the default SQL mode by starting nysql d with the - - sgl - nrode="nodes" option. Be-
ginning with MySQL 4.1, you can also change the mode after startup time by setting the sql _node
variablewitha SET [ SESSI ON| GLOBAL] sgl _node=' nodes' statement.

For more information on setting the server mode, see Section 5.3.2, “ The Server SQL Mode”.

Running MySQL in ANSI Mode

You can tell nysqgl d to use the ANSI mode with the - - ansi startup option. See Section 5.3.1,
“mysql d Command-Line Options’.

Running the server in ANSI mode is the same as starting it with these options (specify the -
- sqgl _node valueon asingleline):

--transaction-i sol ati on=SERI ALI ZABLE

- -sql - node=REAL_AS_FLQAT, Pl PES_AS_CONCAT, ANSI _ QUOTES,
| GNORE_SPACE

In MySQL 4.1, you can achieve the same effect with these two statements (specify the sql _node
value on asingleline):

SET GLOBAL TRANSACTI ON | SOLATI ON LEVEL SERI ALI ZABLE;

SET GLOBAL sql _npde = ' REAL_AS FLOAT, PI PES_AS_CONCAT, ANSI _QUOTES,

| GNORE_SPACE' ;

See Section 1.8.2, “ Selecting SQL Modes”.

InMySQL 4.1.1, thesgl _node options shown can be also be set with this statement:

SET GLOBAL sql _node='ansi';

In this case, the value of the sgl _node variable is set to al options that are relevant for ANSI mode.

31



1.8.4.

Genera Information

Y ou can check the result like this:

nysqgl > SET GLOBAL sgl _node='ansi"';
nysqgl > SELECT @@l obal . sgl _node;
-> ' REAL_AS FLOAT, Pl PES_AS CONCAT, ANSI _QUOTES,
| GNORE_SPACE, ANSI ' ;

MySQL Extensions to Standard SQL

The MySQL Server includes 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 using comments of the form / *!

*/ . In this case, MySQL Server parses and execute the code within the comment as it would any
other MySQL statement, but other SQL servers will ignore the extensions. For example:

SELECT /*! STRAIGHT_JO N */ col _nane FROM tabl el, t abl e2 WHERE . ..

If you add a version number after the ‘! * character, the syntax within the comment is executed only if
the MySQL version is equal to or newer than the specified version number:

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

Thismeansthat if you have Version 3.23.02 or newer, MySQL Server uses the TEMPORARY keyword.

The following descriptions list MySQL extensions, organized by category.

* Organization of data on disk

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

» Database names and table names are case sensitive in MySQL Server on operating systems that
have case-sensitive filenames (such as most Unix systems). See Section 9.2.2, “Identifier Case
Sensitivity”.

* You can use standard system commands to back up, rename, move, delete, and copy tables that
are managed by the Myl SAMor | SAMstorage engines. For example, to rename a Myl SAMtable,
renamethe. MYD, . M¥1 , and . f r mfiles to which the table corresponds.

Database, table, index, column, or aias names may begin with a digit (but may not consist solely of
digits).

e General language syntax

e Stringsmay be enclosed by either " " or *' ', not just by ' .

e Useof ‘\'’ asan escape character in strings.

« In SQL statements, you can access tables from different databases with the
db_narme. t bl _nane syntax. Some SQL servers provide the same functionality but call this

User space. MySQL Server doesn't support tablespaces such as used in statements like this:
CREATE TABLE ral ph.ny_table...IN ny_tabl espace.

* SQL statement syntax

* The ANALYZE TABLE, CHECK TABLE, OPTI M ZE TABLE, and REPAI R TABLE state-
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ments.

The CREATE DATABASE and DROP DATABASE statements. See Section 13.1.3, “CREATE
DATABASE Syntax”.

The DO statement.

EXPLAI N SELECT to get a description of how tables are joined.
The FLUSH and RESET statements.

The SET statement. See Section 13.5.3, “SET Syntax”.

The SHOWstatement. See Section 13.5.4, “ SHONSyntax”.

Use of LOAD DATA | NFI LE. In many cases, this syntax is compatible with Oracle's LOAD
DATA | NFI LE. See Section 13.2.5, “LOAD DATA | NFI LE Syntax”.

Use of RENAME TABLE. See Section 13.1.9, “RENAVE  TABLE Syntax”.

Use of REPLACE instead of DELETE + | NSERT. See Section 13.2.6, “REPLACE Syntax”.

Use of CHANGE col _nane, DROP col _nane, or DROP | NDEX, | GNORE or RENAME in
an ALTER TABLE statement. Use of multiple ADD, ALTER, DROP, or CHANGE clauses in an
ALTER TABLE statement. See Section 13.1.2, “ALTER TABLE Syntax”.

Use of index names, indexes on a prefix of afield, and use of | NDEX or KEY in a CREATE TA-
BLE statement. See Section 13.1.5, “CREATE TABLE Syntax”.

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

Useof | F EXI STS with DROP TABLE.

Y ou can drop multiple tables with asingle DROP TABLE statement.

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

I NSERT I NTO ... SET col _name = ... syntax.

The DELAYED clause of the | NSERT and REPLACE statements.

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

Use of | NTO QUTFI LE and STRAI GHT_JO N in a SELECT statement. See Section 13.2.7,
“SELECT Syntax”.

The SQL_SMALL_RESULT option in a SELECT statement.

You don't need to name all selected columns in the GROUP BY part. This gives better perform-
ance for some very specific, but quite normal queries. See Section 12.10, “Functions and Modifi-
ersfor Use with GROUP BY Clauses’.

Y ou can specify ASC and DESC with GROUP BY.

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

mysql > SELECT @: =SUM total ), @=COUNT(*), @/ @ AS avg

-> FROM test _table;
nysql > SELECT @l:=(@2:=1)+@3:=4,@1, @2, @3;
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Column types

The column types MEDI UM NT, SET, ENUM and the different BLOB and TEXT types.

The column attributes AUTO_| NCREMENT, Bl NARY, NULL, UNSI GNED, and ZEROFI LL.

Functions and operators

To make it easier for users who come from other SQL environments, MySQL Server supports
aliases for many functions. For example, al string functions support both standard SQL syntax
and ODBC syntax.

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

Use of COUNT( DI STI NCT 1ist) wherel i st has more than one element.

All string comparisons are case-insensitive by default, with sort ordering determined by the cur-
rent character set (cpl252 Latinl 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 alexical ordering.

The %operator is a synonym for MOD( ) . That is, N % Mis equivalent to MOD( N, M) . %is sup-
ported for C programmers and for compatibility with PostgreSQL .

The=, <>, <=, >=>, <<, >>, <=> AND, OR, or LI KE operators may be used in column com-
parisons to the left of the FROMin SELECT statements. For example:

nysql > SELECT col 1=1 AND col 2=2 FROM t bl _nane;

The LAST_| NSERT_I D() function that returns the most recent AUTO | NCREMENT value.
See Section 12.9.3, “Information Functions”.

LI KE isalowed on numeric columns.

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 any number of arguments.)

The Bl T_COUNT( ), CASE, ELT() , FROM _DAYS() , FORMAT(), | F() , PASSVWORD( ) , EN-
CRYPT(), MD5(), ENCODE(), DECODE(), PERI OD ADD(), PERI OD DIFF(),
TO _DAYS() , and WEEKDAY( ) functions.

Useof TRI M) to trim substrings. Standard SQL supports removal of single characters only.
The GROUP BY functions STD(), BIT_OR(), BIT_AND(), BIT_XOR(), and

GROUP_CONCAT( ) . See Section 12.10, “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 TODO list at http://dev.mysgl.com/doc/mysqgl/en/TODO.html. That is the latest ver-
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sion of the TODO list in this manual. See Appendix D, MySQL and the Future (the TODO).

MySQL Differences from Standard SQL

We try 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. (Fixed in MySQL
5.0.3). See Section A.8, “Known Issuesin MySQL”.

* In some cases, CHAR columns are silently converted to VARCHAR columns when you define a table
or alter its structure. (Fixed in MySQL 5.0.3). See Section 13.1.5.1, “Silent Column Specification
Changes’.

» Privileges for atable are not automatically revoked when you delete a table. Y ou must explicitly is-
sue a REVOKE statement to revoke privileges for a table. See Section 13.5.1.3, “GRANT and RE-
VOKE Syntax”.

» The CAST() function does not support cast to REAL or Bl G NT. See Section 12.8, “Cast Functions
and Operators”.

e Standard SQL requires that a HAVI NG clause in 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. Subqueries

MySQL 4.1 supports subqueries and derived tables. A “subquery” is a SELECT statement nested within
another statement. A “derived table” (an unnamed view) is a subquery in the FROM clause of another
statement. See Section 13.2.8, “ Subquery Syntax”.

For MySQL versions older than 4.1, most subqueries can be rewritten using joins or other methods. See
Section 13.2.8.11, “Rewriting Subqueries as Joins for Earlier MySQL Versions’ for examples that show
how to do this.

1.8.5.2. SELECT | NTO TABLE

MySQL Server doesn't support the Sybase SQL extension: SELECT ... | NTO TABLE ....In-
stead, MySQL Server supports the standard SQL syntax | NSERT | NTO ... SELECT ..., which
is basically the same thing. See Section 13.2.4.1, “I NSERT ... SELECT Syntax”.

I NSERT INTO thl _tenp2 (fld_id)
SELECT thl _tenpl.fld order _id
FROM tbl tenpl WHERE tbl tenpl.fld order_id > 100;

Alternatively, you can use SELECT | NTO QUTFI LE ... or CREATE TABLE ... SELECT.

From version 5.0, MySQL supports SELECT ... | NTOwith user variables. The same syntax may
also be used inside stored procedures using cursors and local variables. See Section 18.2.9.3, “SELECT
| NTO Statement”.

1.8.5.3. Transactions and Atomic Operations

MySQL Server (version 3.23-max and al versions 4.0 and above) supports transactions with the | n-
noDB and BDB transactional storage engines. | nnoDB provides full AClI D compliance. See Chapter 14,
MySQL Sorage Engines and Table Types.
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The other non-transactional storage engines in MySQL Server (such as Myl SAM follow a different
paradigm for data integrity called “atomic operations.” In transactiona terms, Myl SAM tables effect-
ively always operate in AUTOCOVM T=1 mode. Atomic operations often offer comparable integrity
with higher performance.

With MySQL Server supporting both paradigms, you can decide whether your applications are best
served by the speed of atomic operations or the use of transactional features. This choice can be made on
aper-table basis.

As noted, the trade-off for transactional versus non-transactional table types lies mostly in performance.
Transactional tables have significantly higher memory and diskspace requirements, and more CPU over-
head. On the other hand, transactional table types 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 table types?

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

If you use non-transactional tables, MySQL Server in amost all cases allows you to resolve poten-
tial 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 extra log, you can normally fix tables
perfectly with no dataintegrity loss.

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

3. To be safe with MySQL Server, whether or not using transactional tables, you only need to have
backups and have binary logging turned on. With this you can recover from any situation that you
could with any other transactional database system. 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 developers
depend on the ease with which they can code around problems where an abort appears to be, or is neces-
sary. However, even if you are new to the atomic operations paradigm, or more familiar with transac-
tions, 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 ata-
ble 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 queue insertsinto alocal queue, until the locks are released, without
having the client wait for the insert to complete. See Section 13.2.4.2, “1 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 tables if you are not very careful). MySQL Server also
guarantees that there are no dirty reads.
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Following are some techniques for working with non-transactiona tables:

Loops that need transactions normally can be coded with the help of LOCK TABLES, and you don't
need cursors to update records on the fly.

To avoid using ROLLBACK, you can use the following strategy:

1. UseLOCK TABLEStolock all the tables you want to access.

2. Test the conditions that must be true before performing the update.
3. Updateif everything is okay.

4, UseUNLOCK TABLES to release your locks.

Thisisusualy a much faster method than using transactions with possible rollbacks, although not al-
ways. The only situation this solution doesn't handle is when someone kills the threads in the middle
of an update. In this case, all locks are released but some of the updates may not have been executed.

You can aso use functions to update records in a single operation. Y ou can get a very efficient ap-
plication by using the following techniques:

* Modify columns relative to their current value.
e Update only those columns that actually have changed.

For example, when we are doing updates to some customer information, we update only the custom-
er 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 origina row. The test for changed data is done with the
WHERE clause in the UPDATE statement. If the record wasn't updated, we give the client a message:
“Some of the data you have changed has been changed by another user.” Then we show the old row
versus the new row in a window 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 oner

SET
custoner_date='current _date',
addr ess=' new addr ess',
phone=' new phone',
money_owed_t o_us=noney_owed_to_us-125

VWHERE
customner _id=id AND address='ol d address' AND phone='old phone';

Thisis very efficient and works even if another client has changed the values in the pay_back or
nmoney_owed_t o_us columns.

In many cases, users have wanted LOCK TABLES and/or ROLLBACK for the purpose of managing
unique identifiers. This can be handled much more efficiently without locking or rolling back by us-
ing an AUTO_| NCREMENT column and either the LAST | NSERT | () SQL function or the
mysqgl _insert _id() C API function. See Section 12.9.3, “Information Functions’. See Sec-
tion 23.2.3.36, “nysql _insert _id()".
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Y ou can generally code around the need for row-level locking. Some situations really do need it, and
I nnoDB tables support row-level locking. With Myl SAMtables, you can use aflag columnin the ta-
ble and do something like the following:

UPDATE t bl _nane SET row flag=1 WHERE i d=ID;

MySQL returns 1 for the number of affected rows if the row wasfound and r ow _f | ag wasn't 1 in
the original row.

Y ou can think of it asthough MySQL Server changed the preceding query to:
UPDATE t bl _name SET row_flag=1 WHERE i d=I D AND row flag <> 1;

1.8.5.4. Stored Procedures and Triggers

Stored procedures are implemented in MySQL version 5.0. See Chapter 18, Sored Procedures and
Functions.

Basic triggers functionality is implemented in MySQL beginning with version 5.0.2, with further devel-
opment planned in MySQL 5.1. See Chapter 19, Triggers.

1.8.5.5. Foreign Keys

In MySQL Server 3.23.44 and up, the | nnoDB storage engine supports checking of foreign key con-
straints, including CASCADE, ON DELETE, and ON UPDATE. See Section 15.7.4, “FOREI GN KEY
Constraints’.

For storage engines other than | nnoDB, MySQL Server parses the FOREI GN KEY syntax in CREATE
TABLE statements, but does not use or store it. 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 pro-
grammer to introduce an inconsistency into the database.

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

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

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

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

MySQL gives database developers 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
table type instead, such as Myl SAM (For example, the Myl SAMstorage engine offers very fast perform-
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ance for applications that perform only | NSERT and SELECT operations, because the inserts can be
performed concurrently with retrievals. See Section 7.3.2, “ Table Locking Issues’.)

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

* Inthe absence of server-side foreign key relationship checking, the application itself must handle re-
lationship 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 able to recover from errors that occur in the
middle of multiple-record insert operations.

» If ON DELETE is the only referential integrity capability an application needs, note that as of
MySQL Server 4.0, you can use multiple-table DELETE statements to delete rows from many tables
with a single statement. See Section 13.2.1, “DELETE Syntax”.

* A workaround for the lack of ON DELETE isto add the appropriate DELETE statement to your ap-
plication when you delete records from a table that has a foreign key. In practice, this is often as
quick as using foreign keys, and is more portable.

Be aware that the use of foreign keys can in some instances lead to problems:

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

» Itisnot uncommon for a DBA to create a topology of relationships that makes it difficult to restore
individual tables from a backup. (MySQL aleviates this difficulty by allowing you to temporarily
disable foreign key checks when reloading a table that depends on other tables. See Section 15.7.4,
“FOREI GN KEY Congtraints’. Asof MySQL 4.1.1, mysql dunp generates dump files that take ad-
vantage of this capability automatically when reloaded.)

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

SELECT * FROMt1l, t2 WHERE t1.id = t2.id;

See Section 13.2.7.1, “JA N Syntax”. See Section 3.6.6, “Using Foreign Keys’.

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

1.8.5.6. Views

Views (including updatable views) are implemented in the 5.0 version of MySQL Server. Views are
available in binary releases from 5.0.1 and up. See Chapter 20, Views.

Views are useful for allowing users to access a set of relations (tables) as if it were a single table, and
limiting their access to just that. Views can also be used to restrict access to rows (a subset of a particu-
lar table). For access control to columns, you can also use the sophisticated privilege system in MySQL
Server. See Section 5.7, “The MySQL Access Privilege System”.

In designing an implementation of views, our ambitious goal, as much as is possible within the confines
of SQL, has been full compliance with “Codd's Rule #6” for relational database systems: “All views that
are theoretically updatable, should in practice also be updatable.”
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1.8.5.7.'--"as the Start of a Comment

1.8.6.

Some other SQL databases use ‘- -’ to start comments. MySQL Server uses ‘#’ as the start comment
character. You can aso usethe C comment style/* this is a conmrent */ with MySQL Serv-
er. See Section 9.5, “Comment Syntax”.

MySQL Server 3.23.3 and above support the ‘- - * comment style, provided the comment is followed by
a space (or by acontrol character such as a newline). The requirement for a space is to prevent problems
with automatically generated SQL queries that have used something like the following code, where we
automatically insert the value of the payment for ! payment ! :

UPDATE account SET credit=credit-!payment!

Think about what happensif the value of paynent isanegativevaluesuchas- 1:

UPDATE account SET credit=credit--1

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

The statement produces no change in value at all! This illustrates that allowing comments to start with
‘- - can have serious consequences.

Using our implementation of this method of commenting in MySQL Server 3.23.3and up, credit--1
isactually safe.

Another safe feature isthat the mysql command-line client removes all lines that start with ‘- - °.
Thefollowing information is relevant only if you are running aMySQL version earlier than 3.23.3:

If you have an SQL program in atext file that contains ‘- - ' comments, you should use ther epl ace
utility as follows to convert the commentsto use ‘#’ characters:

shel | > repl ace -t #" < text-file-with-funny-coments. sql \
| mysql db_nane

instead of the usual:

shel | > nmysqgl db_nanme < text-file-wth-funny-comrents. sql

Y ou can also edit the command file “in place” to change the ‘- - * commentsto ‘#’ comments:

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

Change them back with this command:

shel | > repl ace " #" --" -- text-file-wth-funny-coments. sql

How MySQL Deals with Constraints

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

The basic philosophy isthat MySQL Server tries to produce an error for anything that it can detect while
parsing a statement to be executed, and tries to recover from any errors that occur while executing the
statement. We do thisin most cases, but not yet for all. See Section D.3, “New Features Planned for the
Near Future’.

The options MySQL has when an error occurs are to stop the statement in the middle or to recover as
well as possible from the problem and continue. By default, the server follows the latter course. This
means, for example, that the server may coerce illegal values to the closest legal values.

Beginning with MySQL 5.0.2, several SQL mode options are available to provide greater control over
how accepting to be of bad data values and whether to continue executing a statement or abort it 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 at runtime, which enables
individual clients to select the behavior most appropriate for their requirements. See Section 5.3.2, “The
Server SQL Modge”.

The following sections describe what happens for the different types of constraints.

1.8.6.1. PRI MARY KEY and UNI QUE Index Constraints

Normally, an error occurs when you try to | NSERT or UPDATE arow that causes a primary key, unique
key, or foreign key violation. If you are using a transactional 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 unpro-
cessed.

If you wish to ignore such key violations, MySQL supports an | GNORE keyword for | NSERT and UP-
DATE. In this case, MySQL ignores any key violations and continues processing with the next row. See
Section 13.2.4, “| NSERT Syntax”. See Section 13.2.10, “UPDATE Syntax”.

You can get information about the number of rows actualy inserted or updated with the
mysql _i nfo() C API function. See Section 23.2.3.34, “nysqgl _i nfo()”. In MySQL 4.1 and up,
you also can use the SHOW WARNI NGS statement. See Section 13.5.4.22, “ SHOW WARNI NGS Syntax”.

For the moment, only | nnoDB tables support foreign keys. See Section 15.7.4, “FORElI GN KEY Con-
straints’. Foreign key support in Myl SAMtablesis scheduled for implementation in MySQL 5.1.

1.8.6.2. Constraints on Invalid Data

Before MySQL 5.0.2, MySQL is forgiving 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 select more
traditional treatment of bad values such that the server rejects them and aborts the statement in which
they occur. This section describes the default (forgiving) behavior of MySQL, as well as the newer strict
SQL mode and how it differs.

The following holds true when you are not using strict mode. If you insert an “incorrect” value into a

column, such asaNULL into aNOT 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:

» If youtry to store an out of range value in a numeric column, MySQL Server instead stores zero, the
smallest possible value, or the largest possible value in the column.

e For strings, MySQL stores either the empty string or as much of the string as can be stored in the
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column.

« If you try to store a string that doesn't start with a number into a numeric column, MySQL Server
stores 0.

*  MySQL alows you to store certain incorrect date values into DATE and DATETI ME columns (such
as' 2000- 02- 31' or' 2000- 02-00'). Theideaisthat it's not the job of the SQL server to val-
idate 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 date value
' 0000- 00- 00" isstored in the column instead.

» If you try to store NULL into a column that doesn't take NULL values, an error occurs for single-row
| NSERT statements. For multiple-row | NSERT statements or for | NSERT | NTO ... SELECT
statements, MySQL Server stores the implicit default value for the column data type. In general, this
is 0 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 13.1.5, “CREATE TABLE Syntax”.

* If an | NSERT statement specifies no value for a column, MySQL inserts its default value if the
column definition includes an explicit DEFAULT clause. If the definition has no such DEFAULT
clause, MySQL inserts the implicit default value for the column data type.

The reason for the preceding rules is that we can't check these conditions until the statement has begun
executing. We can't just roll back if we encounter a problem after updating a few rows, because the stor-
age 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 possible 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 dtricter treatment of input values by using the
STRI CT_TRANS_TABLES or STRI CT_ALL_TABLES SQL modes. See Section 5.3.2, “The Server
SQL Mode".

STRI CT_TRANS_TABLES works like this:

» For transactiona storage engines, bad data values occurring anywhere in the statement cause the
statement to abort and roll back.

» For non-transactional storage engines, the statement aborts if the error occurs in the first row to be
inserted or updated. (In this case, the statement can be regarded to leave the table unchanged, just as
for atransactional table.) Errors in rows after the first do not abort the statement. Instead, bad data
values are adjusted and result in warnings rather than errors. In other words, with
STRI CT_TRANS_TABLES, awrong value causes MySQL to roll back, if it can, all updates done so
far.

For stricter checking, enable STRI CT_ALL_TABLES. Thisisthe same as STRI CT_TRANS_TABLES
except that for non-transactional storage engines, errors abort the statement even for bad data in rows
following the first row. This means that if an error occurs partway through a multiple-row insert or up-
date for a non-transactional table, a partial update results. Earlier rows are inserted or updated, but those
from the point of the error on are not. To avoid this for non-transactional tables, either use single-row
statements or else use STRI CT_TRANS_TABLES if conversion warnings rather than errors are accept-
able. To avoid problems in the first 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 values to the database.

With either of the strict mode options, you can cause errors to be treated as warnings by using | NSERT
| GNORE or UPDATE | GNORE rather than | NSERT or UPDATE without | GNORE.
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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. However, before MySQL 5.0.2, ENUM and SET are not real constraints. This is for the same
reasons that NOT NULL is not honored. See Section 1.8.6.2, “Constraints on Invalid Data” .

ENUM columns aways have a default value. If you don't specify a default value, then it is NULL for
columns that can have NULL, otherwise the first enumeration value is used as the default value.

If you insert an incorrect value into an ENUM column or if you force a value into an ENUM column with
I GNORE, it is set to the reserved enumeration value of 0, which is displayed as an empty string in string
context. See Section 11.4.4, “The ENUMType".

If you insert an incorrect value into a SET column, the incorrect value is ignored. For example, if the
column can contain thevalues' a' ,' b' ,and' ¢’ , an attempt to assign ' a, x, b, y' resultsin avalue
of " a, b' . See Section 11.4.5, “The SET Type’.

As of MySQL 5.0.2, you can configure the server to use strict SQL mode. See Section 5.3.2, “The Serv-
er SQL Mode”. When strict mode is enabled, the definition of a ENUMor SET column does act as a con-
straint 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 equival-
ent thereof. The value cannot be the error value (that is, 0 or the empty string). For a column defined
asENUM'a',"'b',"'c"),vauessuchas'',"'d' ,and' ax' areillega and are rejected.

» A SET vaue must be the empty string or a value consisting of one or more of the values listed in the
column definition separated by commas. For a column defined as SET('a',"'b',"'c'), vaues
suchas' d',and' a, b, ¢, d' areillegal and are rejected.

Errors for invalid values can be suppressed in strict mode if you use | NSERT | GNORE or UPDATE
| GNORE. In this case, awarning is generated rather than an error. For ENUM the value is inserted 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' , asdescribed earlier.
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Chapter 2. Installing MySQL

This chapter describes how to obtain and install MySQL :

Determine whether your platform is supported. Please note that not all supported systems are
equally good for running MySQL on them. On some it is much more robust and efficient than oth-
ers. See Section 2.1.1, “Operating Systems Supported by MySQL"” for details.

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

Download the distribution that you want to install. For alist of sites from which you can obtain
MySQL, see Section 2.1.3, “How to Get MySQL". You can verify the integrity of the distribution
using the instructions in Section 2.1.4, “Verifying Package Integrity Using MD5 Checksums or
GhuPG'.

Install the distribution. To install MySQL from a binary distribution, use the instructions in Sec-
tion 2.2, “Standard MySQL Installation Using a Binary Distribution”. To install MySQL from a
source distribution or from the current development source tree, use the instructions in Section 2.8,
“MySQL Installation Using a Source Distribution”.

Note: If you plan to upgrade an existing version of MySQL to a newer version rather than installing
MySQL for the first time, see Section 2.10, “Upgrading MySQL"” for information about upgrade
procedures and about issues that you should consider before upgrading.

If you encounter installation difficulties, see Section 2.12, “Operating System-Specific Notes” for
information on solving problems for particular platforms.

Perform any necessary post-installation setup. After installing MySQL, read Section 2.9,
“Post-Installation Setup and Testing”. This section contains important information about making
sure the MySQL server isworking properly. It also describes how to secure the initial MySQL user
accounts, which have no passwords until you assign passwords. The section applies whether you
install MySQL using a binary or source distribution.

If you want to run the MySQL benchmark scripts, Perl support for MySQL must be available. See
Section 2.13, “Perl Installation Notes”.

2.1. General Installation Issues

Before installing MySQL, you should do the following:

1
2.
3.

Determine whether or not MySQL runs on your platform.
Choose a distribution to install.

Download the distribution and verify itsintegrity.

This section contains the information necessary to carry out these steps. After doing so, you can use the
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instructions in later sections of the chapter to install the distribution that you choose.

Operating Systems Supported by MySQL

This section lists the operating systems on which you can expect to be able to run MySQL.

We use GNU Autoconf, so it is possible to port MySQL to all modern systems that have a C++ compiler
and a working implementation of POSIX threads. (Thread support is needed for the server. To compile
only the client code, the only requirement is a C++ compiler.) We use and develop the software
ourselves primarily on Linux (SUSE and Red Hat), FreeBSD, and Sun Solaris (Versions 8 and 9).

MySQL has been reported to compile successfully on the following combinations of operating system
and thread package. Note that for many operating systems, native thread support works only in the latest
versions.

AlIX 4.x, 5.x with native threads. See Section 2.12.5.3, “IBM-AIX notes’.

Amiga.

BSDI 2.x with the MIT-pthreads package. See Section 2.12.4.5, “BSD/OS Version 2.x Notes’.
BSDI 3.0, 3.1 and 4.x with native threads. See Section 2.12.4.5, “BSD/OS Version 2.x Notes’.
Digital Unix 4.x with native threads. See Section 2.12.5.5, “Alpha-DEC-UNIX Notes (Tru64)”.
FreeBSD 2.x with the MIT-pthreads package. See Section 2.12.4.1, “FreeBSD Notes’.
FreeBSD 3.x and 4.x with native threads. See Section 2.12.4.1, “FreeBSD Notes'.

FreeBSD 4.x with LinuxThreads. See Section 2.12.4.1, “FreeBSD Notes’.

HP-UX 10.20 with the DCE threads or the MIT-pthreads package. See Section 2.12.5.1, “HP-UX
Version 10.20 Notes'.

HP-UX 11.x with the native threads. See Section 2.12.5.2, “HP-UX Version 11.x Notes”.

Linux 2.0+ with LinuxThreads 0.7.1+ or gl i bc 2.0.7+ for various CPU architectures. See Sec-
tion 2.12.1, “Linux Notes".

Mac OS X. See Section 2.12.2, “Mac OS X Notes’.

NetBSD 1.3/1.4 Intel and NetBSD 1.3 Alpha (requires GNU make). See Section 2.12.4.2, “NetBSD
Notes’.

Novell NetWare 6.0. See Section 2.6, “Installing MySQL on NetWare”.

OpenBSD > 2.5 with native threads. OpenBSD < 2.5 with the MIT-pthreads package. See Sec-
tion 2.12.4.3, “OpenBSD 2.5 Notes”'.

0S/2 Warp 3, FixPack 29 and OS/2 Warp 4, FixPack 4. See Section 2.12.6, “OS/2 Notes'.

SCO OpenServer 5.0.X with arecent port of the FSU Pthreads package. See Section 2.12.5.8, “SCO
UNIX and OpenServer 5.0.x Notes'.

SCO UnixWare 7.1.x. See Section 2.12.5.9, “SCO UnixWare 7.1.x and OpenUNIX 8.0.0 Notes'.

SCO Openserver 6.0.x. See Section 2.12.5.10, “ SCO OpenServer 6.0.x Notes”.
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» SGI Irix 6.x with native threads. See Section 2.12.5.7, “SGI Irix Notes’.

» Solaris 2.5 and above with native threads on SPARC and x86. See Section 2.12.3, “ Solaris Notes'.
*  SunOS 4.x with the MIT-pthreads package. See Section 2.12.3, “ Solaris Notes”.

* Tru64 Unix. See Section 2.12.5.5, “Alpha-DEC-UNIX Notes (Tru64)”.

*  Windows 9x, Me, NT, 2000, XP, and 2003. See Section 2.3, “Installing MySQL on Windows”.

Not all 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 stahility of the thread library. A platform may have an excellent reputation otherwise, but
MySQL isonly as stable as the thread library it calls, even if everything elseis perfect.

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

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

» General filesystem stability and performance.

» If your tables are big, the ability of the filesystem to deal with large files at all and to deal with them
efficiently.

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

» Theamount of testing we have done internally for similar configurations.

» The number of users that have successfully run MySQL on the platform in similar configurations. If
this number is high, the chances of encountering platform-specific surprises are much smaller.

Based on the preceding criteria, the best platforms for running MySQL at this point are x86 with SUSE
Linux using a 2.4 kernel, and ReiserFS (or any similar Linux distribution) and SPARC with Solaris
(2.7-9). FreeBSD comes third, but we really hope it joins the top club once the thread library is im-
proved. We also hope that at some point we is able to include into the top category al other platforms on
which MySQL currently compiles and runs okay, but not quite with the same level of stability and per-
formance. This requires some effort on our part in cooperation with the developers of the operating sys-
tem and library components that MySQL depends on. If you are interested in improving one of those
components, are in a position to influence its devel opment, and need more detailed instructions on what
MySQL needs to run better, send an email message to the MySQL i nt er nal s mailing list. See Sec-
tion 1.7.1.1, “The MySQL Mailing Lists".

Please note that the purpose of the preceding comparison is not to say that one operating system is better
or worse than another in general. We are talking only about choosing an OS for the specific purpose of
running MySQL. With this in mind, the result of this comparison would be different if we considered
more factors. In some cases, the reason one OS is better than the other could simply be that we have
been able to put more effort into testing and optimizing for a particular platform. We are just stating our
observations to help you decide which platform to use for running MySQL.
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2.1.2. Choosing Which MySQL Distribution to Install

When preparing to install MySQL, you should decide which version to use. MySQL development oc-
curs in severa 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 available in binary or source
format.

2.1.2.1. Choosing Which Version of MySQL to Install

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

* MySQL 5.0 is the newest development release series and is under very active development for new
features. Alpha releases have been issued to allow more widespread testing.

*  MySQL 4.1 isthe current stable (production-quality) release series. New releases are issued for bug-
fixes. No new features are added that could diminish the code stability.

 MySQL 4.0 is the previous stable (production-quality) release series. New releases are issued for
bugfixes. No new features are added that could diminish the code stability.

 MySQL 3.23 is the old stable (production-quality) release series. This series is retired, so new re-
leases are issued only to fix critical bugs.

We don't believe in a complete freeze, as this also leaves out bugfixes and things that “must be done.”
“Somewhat frozen” means that we may add small things that “amost surely do not affect anything that's
currently working.” 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 distribution, we recommend going with the production release series. Currently
this is MySQL 4.1. All MySQL releases, even those from development series, are checked with the
MySQL benchmarks and an extensive test suite before being issued.

If you are running an old system and want to upgrade, but don't 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 small, relatively safe changesto that version.

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

If you want to use the very latest sources containing all current patches and bugfixes, you can use one of

our BitKeeper repositories. These are not “releases’ as such, but are available as previews of the code on

which future releases are based.

The MySQL naming scheme uses release names that consist of three numbers and a suffix; for example,

mysql - 4. 1. 2- al pha. The numbers within the release name are interpreted like this:

» The first number (4) is the major version and also describes the file format. All Version 4 releases
have the same file format.

* The second number (1) is the release level. Taken together, the major version and release level con-
stitute the rel ease series number.

e The third number (2) is the version number within the release series. This is incremented for each
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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 incompatibilities with previous versions, the second number in the version string isin-
cremented. When the file format changes, the first number isincreased.

Release names also include a suffix to indicates the stability level of the release. Releases within a series
progress through a set of suffixes to indicate how the stability level improves. The possible suffixes are:

« al pha indicates that the release contains some large section of new code that hasn't been 100%
tested. Known bugs (usually there are none) should be documented in the News section. See Ap-
pendix E, MySQL Change History. There are also new commands and extensions in most apha re-
leases. Active development that may involve major code changes can occur in an apha release, but
everything is tested before issuing a release. For this reason, there should be no known bugs in any
MySQL release.

* bet a means that we are feature complete and that all new code has been tested. No major new fea-
tures that could cause corruption in old code are added. There should be no known critical bugs. A
version changes from alpha to beta when there haven't been any reported fatal bugs within an alpha
version for at least a month and we have no plans to add any features that could make any old com-
mand unreliable,

All API's, extern visible structures and columns for SQL commands will not change during future
beta, release candidate, or production releases.

* rc isarelease candidate; that is, a beta that has been around a while and seems to work fine. Only
minor fixes are added. (A release candidate is what formerly was known as a gammarelease.)

« If thereis no suffix, it means that the version has been run for awhile at many different sites with no
reports of critical repeatable bugs other than platform-specific bugs. Only critical bugfixes are ap-
plied to the release. Thisiswhat we call a production (stable) or “General Availability' (GA) release.

MySQL uses a nhaming scheme that is dlightly different from most other products. In generd, it's relat-
ively safe to use any version that has been out for a couple of weeks without being replaced with a new
version within the rel ease series.

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

All releases have been tested at |east with:

* Aninternal test suite
Thenysql -t est directory contains an extensive set of test cases. We run these tests for virtually
every server binary. See Section 25.1.2, “MySQL Test Suite” for more information about this test
suite.

e TheMySQL benchmark suite

This suite runs a range of common queries. It is also atest to see whether the latest batch of optimiz-
ations actually made the code faster. See Section 7.1.4, “The MySQL Benchmark Suite”.

e Thecr ash- ne test
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This test tries to determine what features the database supports and what its capabilities and limita-
tions are. See Section 7.1.4, “The MySQL Benchmark Suite”.

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

2.1.2.2. Choosing a Distribution Format

After choosing which version of MySQL to install, you should decide whether to use a binary distribu-
tion 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 DMG package installers for Mac OS X. Distributions also are available as Zip archives
or compressedt ar files.

Reasons to choose a binary distribution include the following:

Binary distributions generally are easier to install than source distributions.

To satisfy different user requirements, we provide two different binary versions: one compiled with
the non-transactional storage engines (a small, fast binary), and one configured with the most im-
portant extended options like transaction-safe tables. Both versions are compiled from the same
source distribution. All native MySQL clients can connect to servers from either MySQL version.

The extended MySQL binary distribution is marked with the - max suffix and is configured with the
same optionsasnmysql d- max. See Section 5.1.2, “Themysql d- max Extended MySQL Server”.

If you want to use the MySQL- Max RPM, you must first install the standard MySQL- ser ver
RPM.

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

You want to install MySQL at some explicit location. The standard binary distributions are “ready to
run” at any place, but you may want to have even more flexibility to place MySQL components
where you want.

Y ou want to configure mysql d with some extra features that are not included in the standard binary
distributions. Here isalist of the most common extra options that you may want to use:

e --wth-innodb (default for MySQL 4.0 and up)

e --with-berkel ey-db (not available on all platforms)

e --with-raid
e --with-Iibwap
e --wth-naned-z-Iibs (thisisdonefor some of the binaries)

e --wth-debug[=full]

Y ou want to configure mysql d without some features that are included in the standard binary distri-
butions. For example, distributions normally are compiled with support for all character sets. If you
want a smaller MySQL server, you can recompile it with support for only the character sets you
need.
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* You have a special compiler (such as pgcc) or want to use compiler options that are better optim-
ized for your processor. Binary distributions are compiled with options that should work on a variety
of processors from the same processor family.

* You want to use the latest sources from one of the BitKeeper repositories to have access to al cur-
rent bugfixes. For example, if you have found a bug and reported it to the MySQL development
team, the bugfix is committed to the source repository and you can access it there. The bugfix does
not appear in arelease until arelease actually isissued.

*  You want to read (or modify) the C and C++ code that makes up MySQL. For this purpose, you
should get a source distribution, because the source code is always the ultimate manual.

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

2.1.2.3. How and When Updates Are Released

MySQL is evolving quite rapidly here at MySQL AB and we want to share new devel opments with oth-
er MySQL users. We try to make a release when we have very useful features that others seem to have a
need for.

We aso try to help out users who request features that are easy to implement. We take note of what our
licensed users want to have, and we especially take note of what our support customers want and try to
help them out.

No one has to download a new release. The News section tells you if the new release has something you
really want. See Appendix E, MySQL Change History.

We use the following policy when updating MySQL.:
» Releases are issued within each series. For each release, the last number in the version is one more
than the previous rel ease within the same series.

» Production (stable) releases are meant to appear about 1-2 times a year. However, if small bugs are
found, arelease with only bugfixesisissued.

»  Working releases/bugfixes to old releases are meant to appear about every 4-8 weeks.

» 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 annoy-
ing bugs. The fixes are available immediately from our public BitKeeper repositories, and will be in-
cluded in the next release.

« If by any chance afatal bug is found in a release, we make a new release as soon as possible. (We
would like other companiesto do this, too!)

2.1.2.4. Release Philosophy—No Known Bugs in Releases

We put alot of time and effort into making our releases bug-free. To our knowledge, we have not know-
ingly released a single MySQL version with any known “fatal” repeatable bugs. (A “fatal” bug is
something that crashes MySQL under normal usage, produces incorrect answers for normal queries, or
has a security problem.)

We have documented all open problems, bugs, and issues that are dependent on design decisions. See
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Section A.8, “Known Issuesin MySQL".

Our aim isto fix everything that is fixable without risk of making a stable MySQL version less stable. In
certain cases, this means we can fix an issue in the development versions, but not in the stable
(production) version. Naturally, we document such issues so that users are aware of them.

Hereisadescription of how our build process works:

* We monitor bugs from our customer support list, the bugs database at http://bugs.mysgl.com/, and
the MySQL external mailing lists.

» All reported bugs for live versions are entered into the bugs database.

*  When we fix abug, we always try to make atest case for it and include it into our test system to en-
sure that the bug can never recur without being detected. (About 90% of al fixed bugs have a test
case.)

»  Wecreatetest cases for all new features we add to MySQL.

» Before we start to build a new MySQL release, we ensure that al reported repeatable bugs for the
MySQL version (3.23.x, 4.0.x, etc) are fixed. If something isimpossible to fix (due to some internal
design decision in MySQL), we document this in the manual. See Section A.8, “Known Issues in

MySQL”.

*  Wedo abuild on al platforms for which we support binaries (15+ platforms) and run our test suite
and benchmark suite on all of them.

*  Wedo not publish a binary for a platform for which the test or benchmark suite fails. If the problem
is due to agenera error in the source, we fix it and do the build plus tests on all systems again from
scratch.

e Thebuild and test process takes 2-3 days. If we receive areport regarding afatal bug during this pro-
cess (for example, one that causes a core dump), we fix the problem and restart the build process.

» After publishing the binaries on http://dev.mysgl.com/, we send out an announcement message to the
mysgl and announce mailing lists. See Section 1.7.1.1, “The MySQL Mailing Lists’. The an-
nouncement message contains a list of al changes to the release and any known problems with the
release. The Known Problems section in the release notes has been needed for only a handful of re-
leases.

e To quickly give our users access to the latest MySQL features, we do a new MySQL release every
4-8 weeks. Source code snapshots are built daily and are avalable a ht-
tp://downloads.mysgl.com/snapshots.php.

» If, despite our best efforts, we get any bug reports after the release is done that there was something
critically wrong with the build on a specific platform, we fix it at once and build anew ' a' release
for that platform. Thanks to our large user base, problems are found quickly.

» Our track record for making stable releases is quite good. In the last 150 releases, we had to do a
new build for fewer than 10 releases. In three of these cases, the bug was afaulty gl i bc library on
one of our build machines that took us along time to track down.

2.1.2.5. MySQL Binaries Compiled by MySQL AB

As a service of MySQL AB, we provide a set of binary distributions of MySQL that are compiled on
systems at our site or on systems where supporters of MySQL kindly have given us access to their ma-
chines.
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In addition to the binaries provided in platform-specific package formats, we offer binary distributions
for a number of platforms in the form of compressed t ar files (. t ar. gz files). See Section 2.2,
“Standard MySQL Installation Using a Binary Distribution”.

For Windows distributions, see Section 2.3, “Installing MySQL on Windows”.

These distributions are generated using the script Bui | d- t ool s/ Do- comnpi | e, which compiles the
source code and creates the binary tar.gz archive using scripts/
make bi nary_distribution.

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

The following binaries are built on MySQL AB development systems:

e Linux 2.4.xx x86 withgcc 2.95.3:

CFLAGS="- 2 - ntcpu=pent i unpro” CXX=gcc CXXFLAGS="- 2 -
ncpu=penti unpro -felide-constructors” ./configure -
-prefix=/usr/local/nysql --W t h-extra-charset s=conpl ex -
-enabl e-thread-safe-client --enable-local-infile --enable-assenbler
--di sabl e-shared --with-client-ldflags=-all-static -

-with-nysqld-1dflags=-all-static
e Linux 2.4.xx86 withi cc (Intel C++ Compiler 8.1 or later releases):

CC=icc CXX=icpc CFLAGS="-B -unroll2 -ip -np -no-gcc -restrict”
CXXFLAGS="-O3 -unroll2 -ip -mp -no-gcc -restrict" ./configure -
-prefix=/usr/local/nysql --local statedir=/usr/local/nysql/data -
-l i bexecdir=/usr/local/nysqgl/bin --wth-extra-charsets=conplex -
-enabl e-thread-safe-client --enable-local-infile --enable-assenbler
--di sabl e-shared --with-client-ldflags=-all-static -
-wi th-nysqgl d-1dfl ags=-all-static --w t h- embedded- server -
-wi t h-i nnodb

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

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

CC=ecc CFLAGS="-2 -tpp2 -ip -nolib_inline" CXX=ecc CXXFLAGS="-O2 -
tpp2 -ip -nolib_inline" ./configure --prefix=/usr/local/nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -
-enable-local-infile

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

CC=ecc CFLAGS=-t pp1l CXX=ecc CXXFLAGS=-1t ppl ./lconfigure -
-prefix=/usr/local/nysql --W t h-extra-charset s=conpl ex
-enabl e-thread-safe-client --enable-local-infile

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

CC=ccc CFLAGS="-fast -arch generic" OCXX=cxx CXXFLAGS="-fast -arch
generic - noexceptions -nortti" ./configure -
-prefix=/usr/local/nysql --wW t h-extra-charset s=conpl ex -
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-enabl e-t hread-saf e-cli ent --enable-local -infile -
-with-nysql d-1dfl ags=-non_shared --with-client-Idflags=-non_shared
--di sabl e-shared

Linux 2.x.xx ppc with gcc 2.95.4:

CC=gcc CFLAGS="- -fno-onit-frane-pointer" CXX=gcc CXXFLAGS="-O3 -

fno-omt-frame-pointer -felide-constructors -fno- exceptions -
fno-rtti” ./Iconfigure --prefix=/usr/local /nysql -
-l ocal statedir=/usr/local/nysql/data -
-l i bexecdir=/usr/local/mysqgl/bin --wth-extra-charsets=conplex -

-enabl e-t hread-safe-client --enable-local-infile --disable-shared -
-wi t h- enbedded- server --w th-innodb

Linux 2.4.xx s390 with gcc 2.95.3:

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

--with-client-ldflags=-all-static --with-mysqgld-ldflags=-all-static
Linux 2.4.xx x86_64 (AMD64) withgcc 3.2.1:

CXX=gcc ./configure --prefix=/usr/local/mnmysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-cl i ent -
-enabl e-l1ocal -infile --di sabl e-shared

Sun Solaris 8 x86 withgcc 3.2.3;

CC=gcc CFLAGS="- -fno-onit-frane-pointer" CXX=gcc CXXFLAGS="-O3 -

fno-omt-frame-pointer -felide-constructors -fno- exceptions -
fno-rtti” ./configure --prefix=/usr/local / nysql -
-l ocal statedir=/usr/local/nysql/data -
-l i bexecdir=/usr/local/nmysqgl/bin --wth-extra-charsets=conplex -

-enabl e-t hread-safe-client --enable-local-infile --disable-shared -
-wi t h-i nnodb

Sun Solaris 8 SPARC withgcc 3.2:
CC=gcc CFLAGS="- -fno-onit-frane-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-t hread-safe-client -
-enable-local-infile --enable-assenmbler --with-named-z-libs=no -

-wi t h-naned- curses-1libs=-1curses --di sabl e-shared
Sun Solaris 8 SPARC 64-bit withgcc 3.2:

CC=gcc CFLAGS="- (3 - 64 -fno-onit-frame-pointer"” CXX=gcc
CXXFLAGS="-3 -nBb4 -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-t hread-safe-client -
-enabl e-local -infile --wi t h-nanmed- z- | i bs=no -
-wi t h- named- cur ses-1ibs=-1curses --di sabl e-shared

Sun Solaris 9 SPARC withgcc 2.95.3:

CC=gcc CFLAGS="-O3 -fno-onit-frane-pointer" CXX=gcc CXXFLAGS="-O3 -
fno-om t-frane-pointer -felide-constructors -fno- exceptions -
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fno-rtti" ./l configure --prefix=/usr/local /nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -
-enabl e-local -infile - -enabl e- assenbl er -

-W t h- naned- curses-|i bs=-1curses --disabl e-shared
Sun Solaris 9 SPARC with cc- 5. 0 (Sun Forte 5.0):

CC=cc-5.0 CXX=CC ASFLAGS="-xarch=v9" CFLAGS="-Xa -xstrconst -nt -
D FORTEC  -xarch=v9" CXXFLAGS="-noex -m -D FORTEC_  -xarch=v9"

./Iconfigure --prefix=/usr/local/nysql --wth-extra-charsets=conpl ex
--enabl e-t hread-safe-cl i ent --enable-local -infile -
- enabl e- assenbl er --wi t h-naned-z-1i bs=no -

-enabl e-t hread-safe-client --disable-shared

IBM AlIX 4.3.2 ppc withgcc 3.2.3:

CFLAGS="-®2 -nctpu=powerpc -WA,-many " OCXX=gcc OCXXFLAGS="-O2 -
ncpu=powerpc -WA,-many -felide-constructors -fno-exceptions -
fno-rtti” ./Iconfigure --prefix=/usr/local /nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -

-enabl e-local -infile --w th-naned-z-1i bs=no --disabl e-shared
IBM AIX 4.3.3 ppc with xI C_r (IBM Visua Age C/C++ 6.0):

CC=xlc_r CFLAGS="-ma -2 -qgstrict -qoptimze=2 -qgmaxnem=8192"
CXX=xI C.r CXXFLAGS ="-ma -2 -gstrict -qoptimze=2 -gmaxnem=8192"
./configure --prefix=/usr/local / nysql -
-l ocal statedir=/usr/local /nysqgl/data -
-l i bexecdir=/usr/local/nmysqgl/bin --wth-extra-charsets=conplex -
-enabl e-t hread-safe-client --enabl e-local -infile -
-Wi t h-naned- z- 1 i bs=no --di sabl e-shared --with-innodb

IBM AIX 5.1.0 ppc withgcc 3.3:

CFLAGS="-2 -ntpu=powerpc -Wa, -many" CXX=gcc CXXFLAGS="-O2 -
ncpu=powerpc -Wa,-many -felide-constructors -fno-exceptions -
fno-rtti” ./ configure --prefix=/usr/local /nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -

-enabl e-local -infile --w th-naned-z-1ibs=no --disabl e-shared
IBM AIX 5.2.0 ppc withxl C_r (IBM Visual Age C/C++ 6.0):

CC=xlc_r CFLAGS="-ma -2 -qgstrict -qoptimze=2 -qgmaxnem=8192"
CXX=xI Cr CXXFLAGS="-ma -2 -qstrict -qoptimze=2 -qgmaxnem=8192"

./l configure --prefix=/usr/local /nysql -
-l ocal statedir=/usr/local /nysqgl/data -
-li bexecdir=/usr/local/mysqgl/bin --wth-extra-charsets=conplex -
-enabl e-t hread-safe-client --enable-local-infile -
-wi th-naned-z-libs=no --disable-shared --wth-enbedded-server -
-w t h-innodb

HP-UX 10.20 pariscl.1 withgcc 3.1

CFLAGS=" - DHPUX -1/ opt/dce/incl ude -3 -fPIC CXX=gcc
CXXFLAGS="-DHPUX -1/opt/dce /incl ude -felide-constructors -
f no- excepti ons -fno-rtti -3 -fPIC ./lconfigure -
-prefix=/usr/local/nysql --wW t h-extra-charset s=conpl ex -
-enabl e-thread-safe-client --enable-local-infile --with-pthread -
-wi t h-nanmed-t hread-1|i bs=-1dce --with-lib-ccflags=-fPIC -
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- di sabl e-shared
HP-UX 11.00 pa-risc with aCC (HP ANSI C++ B3910B A.03.50):

CC=cc CXX=aCC CFLAGS=+DAportabl e CXXFLAGS=+DAportable ./configure -
-prefix=/usr/local /nysql --local statedir=/usr/local/nysql/data -
-li bexecdir=/usr/local/mysqgl/bin --wth-extra-charsets=conplex -
-enabl e-t hread-safe-client --enable-local-infile --disable-shared -
-wi t h-enbedded- server --with-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 ./l configure -
-prefix=/usr/local/nysql --W t h-extra-charset s=conpl ex
-enabl e-t hread-safe-client --enable-local-infile --disable-shared

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

CC=cc CXX=aCC CFLAGS=" +DApor t abl e" CXXFLAGS="+DAport abl e"
./ configure --prefix=/usr/local /nysql -
-l ocal statedir=/usr/local/nysqgl/data -
-l i bexecdir=/usr/local/mysqgl/bin --wth-extra-charsets=conplex -

-enabl e-t hread-safe-client --enable-local-infile --disable-shared -
-wi th-i nnodb

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

CC=cc CXX=aCC CFLAGS=" +DD64 +DSi t ani um2" CXXFLAGS=" +DD64
+DSi t ani un" ./l configure --prefix=/usr/local/nysql -
-l ocal statedir=/usr/local /nysql/data -
-li bexecdir=/usr/local/mysqgl/bin --wth-extra-charsets=conplex -

-enabl e-t hread-safe-client --enable-local-infile --disable-shared -
-wi t h-enbedded-server --with-innodb

Apple Mac OS X 10.2 powerpc with gcc 3.1:
CC=gcc CFLAGS="-B -fno-onmt-frane-pointer" CXX=gcc CXXFLAGS="-O3 -

fno-omt-frame-pointer -felide-constructors -fno-exceptions -
fno-rtti" ./l configure --prefix=/usr/local/nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -

-enabl e-local -infile --disabl e-shared
FreeBSD 4.7 1386 with gcc 2.95.4:

CFLAGS=- DHAVE_BROKEN_REALPATH ./configure --prefix=/usr/local/nysql
--wW t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -
-enabl e-local -infile --enabl e- assenbl er -
-wi t h-nanmed- z- | i bs=not -used --di sabl e-shared

FreeBSD 4.7 386 using LinuxThreads with gcc 2.95.4:

CFLAGS="- DHAVE_BROKEN REALPATH  -D__USE UNI X98  -D REENTRANT -

D_THREAD_SAFE -1 /usr/local/include/pthread/linuxthreads"
CXXFLAGS="- DHAVE BROKEN REALPATH -D_USE UNI X98 -D REENTRANT -
D THREAD SAFE -1 /usr/local/include/pthread/linuxthreads"
./configure --prefix=/usr/local / nysql -
-l ocal statedir=/usr/local/nysql/data -
-l i bexecdir=/usr/local /mysqgl/bin --enabl e-t hread-safe-client -
-enabl e-local -infile - -enabl e- assenbl er -

55



Installing MySQL

-W t h- named-t hr ead- | i bs="- DHAVE_GLI BC2_STYLE_GETHOSTBYNAME R -
D THREAD SAFE -1 [usr/ 1l ocal /include/pthread/linuxthreads -
L/usr/local/lib -1 Ithread -llgce_r" --di sabl e-shared -
-wi t h- enbedded- server --with-innodb

QNX Neutrino 6.2.1 1386 with gcc 2.95.3gnx-nto 20010315:

CC=gcc CFLAGS="- -fno-onmit-frane-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-t hread-safe-cl i ent -

-enabl e-local -infile --di sabl e-shared

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

SCO Unix 3.2v5.0.7 1386 with gcc 2.95.3:
CFLAGS="-@3 -npentiuni LDFLAGS=-static CXX=gcc CXXFLAGS="-O8 -

nmpenti um -felide-constructors” ./configure -
-prefix=/usr/local / nysql --Wwi t h-extra- charset s=conpl ex -
- enabl e-t hread-saf e-cli ent --enabl e-local -infile -

-wi t h-naned-z-1i bs=no --enabl e-thread-safe-client --disable-shared

SCO UnixWare 7.1.4 1386 with CC 3.2:

CC=cc CFLAGS="-0" CXX=CC ./configure --prefix=/usr/local/nysql
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -
-enabl e-local -infile --w t h-nanmed-z-1i bs=no -
-enabl e-t hread-safe-client --disable-shared --with-readline

SCO OpenServer 6.0.0386 with CC 3.2:

CC=cc CFLAGS="-0O'" CXX=CC ./configure --prefix=/usr/local/nysql
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-cl i ent -
-enabl e-local -infile --w t h-naned-z-1i bs=no -
-enabl e-t hread-safe-client --disable-shared --wth-readline

Compaq Trué4 OSF/1 V5.1 732 alpha with 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"
./Iconfigure --prefix=/usr/local/nysql --wth-extra-charsets=conpl ex
--enabl e-t hread-safe-cl i ent --enable-local -infile -
-wi t h-nanmed-t hread- | i bs="-1 pt hr ead -1 mach -l exc -le” -

-di sabl e-shared --with-mysqgl d-1dflags=-all-static
SGl Irix 6.5 IP32 withgcc 3.0.1:

CC=gcc CFLAGS="- (3 -fno-omt-frame-pointer” CXXFLAGS="- 3 -
fno-omt-frame-pointer -felide-constructors -fno- exceptions -
fno-rtti" ./l configure --prefix=/usr/local /nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-cl i ent -

-enabl e-local -infile --di sabl e-shared
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* FreeBSD/sparc64 5.0 withgcc 3.2.1:

CFLAGS=- DHAVE_BROKEN_REALPATH ./configure --prefix=/usr/local/nysql
--local statedir=/usr/local/nysql/data -
-l i bexecdir=/usr/local/nysqgl/bin --wth-extra-charsets=conplex -
-enabl e-t hread-safe-client --enable-local-infile --disable-shared -
-wi t h-i nnodb

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

e Linux 2.2xx SPARC withegcs 1.1.2:

CC=gcc CFLAGS="-B -fno-onmt-franme-pointer" CXX=gcc CXXFLAGS="-O3 -

fno-omt-frame-pointer -felide-constructors -fno- exceptions -
fno-rtti" ./l configure --prefix=/usr/local/nysql -
-wi t h-extra-charset s=conpl ex --enabl e-t hread-safe-client -

-enabl e-local -infile --enabl e-assenbl er --disabl e-shared
e Linux 2.2.x with x686 with gcc 2.95.2:
CFLAGS="-(03 -nmpentiunpro" CXX=gcc CXXFLAGS="-03 -npentiunpro -

felide-constructors -fno-exceptions -fno-rtti” ./configure -
-prefix=/usr/local/nysql --enabl e- assenbl er -
-wi th-nysqgl d-1dflags=-all-static --di sabl e- shar ed -

-wi t h-extra-charset s=conpl ex
 Sun0OS4.1.4 2 sundcwithgcc 2.7.2.1:

CC=gcc CXX=gcc CXXFLAGS="-3 -felide-constructors" ./configure -
-prefix=/usr/local /nysql - - di sabl e-shar ed -
-wi t h-extra-charset s=conpl ex --enabl e-assenbl er

e Sun0OS5.5.1 (and above) sundu with egcs 1.0.3aor 2.90.27 or

gcc 2952 and newer: CC=gcc CFLAGS="-B" CXX=gcc CXXFLAGS="-O8 -
felide-constructors -fno-exceptions -fno-rtti” ./configure -
-prefix=/usr/local/nysql --wWi th-1 ow nmenory -
-wi t h-extra-charset s=conpl ex --enabl e-assenbl er

* SunOS5.6i86pc withgcc 2.8.1:

CC=gcc CXX=gcc CXXFLAGS=-@3 ./configure --prefix=/usr/local/nysql -
-with-low nenory --wth-extra-charsets=conpl ex

+ BSDI BSD/OS3.1i386 withgcc 2.7.2.1:

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

+ BSDI BSD/0OS2.1i386 withgcc 2.7.2:

CC=gcc CXX=gcc CXXFLAGS=-O3 ./configure --prefix=/usr/local/nysql -
-wi t h-extra-charset s=conpl ex

 AIX 4.2withgcc 2.7.2.2;
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CC=gcc CXX=gcc CXXFLAGS=-3 ./configure --prefix=/usr/local/nysql -
-wi t h-extra-charset s=conpl ex

Anyone who has more optimal options for any of the preceding configurations listed can always mail
them to the MySQL i nt er nal s mailing list. See Section 1.7.1.1, “The MySQL Mailing Lists’.

RPM distributions prior to MySQL 3.22 are user-contributed. Beginning with MySQL 3.22, RPM distri-
butions are generated by MySQL AB.

If you want to compile a debug version of MySQL, you should add --wi t h-debug or -
-wi t h-debug=full to the preceding configure commands and remove any -
fom t-frame-pointer options.

2.1.3. How to Get MySQL

Check the MySQL downloads page (http://dev.mysql.com/downloads/) for information about the current
version and for downloading instructions. For a complete up-to-date list of MySQL download mirror
sites, see http://dev.mysqgl.com/downloads/mirrors.html. There you can also find information about be-
coming aMySQL mirror site and how to report a bad or out-of-date mirror.

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

2.1.4. Verifying Package Integrity Using MD5 Checksums
or GhuPG

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

e MDS5 checksums

» Cryptographic signatures using GnuPG, the GNU Privacy Guard

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

The following sections describe how to use these methods.

If you notice that the MD5 checksum or GPG signatures do not match, first try to download the respect-
ive package one more time, perhaps from another mirror site. If you repeatedly cannot successfully veri-
fy the integrity of the package, please notify us about such incidents, including the full package name
and the download site you have been using, a <webnaster @ysql.conm> or
<bui | d@ysql . con®. Do not report downloading problems using the bug-reporting system.

2.1.4.1. Verifying the MD5 Checksum

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

shel | > md5sum package_nane
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Example:

shel I > nmd5sum nysql - st andard-4. 0. 17-pc-1inux-i 686.tar. gz
60f 5f e969d61c8f 82e4f 7f 62657e1f 06 nysql - st andard-4. 0. 17-pc-|i nux-i 686.tar. gz

You should verify that the resulting checksum (the string of hexadecimal digits) matches the one dis-
played on the download page immediately below the respective package.

Note: Make sure to verify the checksum of the archive file (e.g. the. zi p or . t ar . gz file) and not of
the files that are contained inside of the archive!

Note that not all operating systems support the nd5sum command. On some, it is simply called md5
and others do not ship it at all. On Linux, it is part of the GNU Text Utiliti es package, whichis
available for a wide range of platforms. You can download the source code from ht-
tp://www.gnu.org/software/textutils/ as well. If you have QpenSSL installed, you can also use the com-
mand openss| nmd5 package_name instead. A DOS/Windows implementation of the nd5 com-
mand line utility is available from http://www.fourmilab.ch/md5/. A graphical MD5 checking tool is
wi nMd5Sum which can be obtained from http://www.nullriver.com/index/products/winmd5sum.

2.1.4.2. Signature Checking Using GhuPG

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

Beginning with MySQL 4.0.10 (February 2003), MySQL AB started signing downloadable packages
with GhuPG (GNU Pri vacy GQGuar d). GhuPGis an Open Source aternative to the very well-known
Pretty Good Privacy (PGP) by Phil Zimmermann. See http://www.gnupg.org/ for more informa-
tion about GhuPG and how to obtain and install it on your system. Most Linux distributions ship with
GhuPGinstalled by default. For more information about OpenPGP, 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. You can download the key from http://www.keyserver.net/. The key that you want to
obtain is named bui | d@rysqgl . com Alternatively, you can cut and paste the key directly from the
following text:

Key I D:
pub 10240/ 5072E1F5 2003-02-03

MySQ. Package signing key (www. nysqgl.con) <buil d@wysql.cone
Fi ngerprint: A4A9 4068 76FC BD3C 4567 70C8 8Cr1 8D3B 5072 ELF5

Public Key (ASCII-arnored):

----- BEG N PGP PUBLI C KEY BLOCK- - - - -
Version: GiuPG v1. 0.6 (GN\U Li nux)
Comment: For info see http://ww. gnupg. org

NG BD4+owwRBAC14d f Uf CyEDSI e Pv EVBSAFUdJI Bt o QHH nJKZy QT7h9bPl UNC3
ROD] QReyCl TRr dwyr KUGKuU2FnmeVGwmn2u2WDIVNABLnppr WPk BAdCk96+QOrSLN9br Z
f w2v OUg Cmyv2hWohy DHuv Yl QA BThQoADgj 8AWSs/ OLo7V1V8/ 8VuHPOgQMCgvz V3
BgOx Rz nNCRCRx AuAuVzt HRcEAJooQK1+i SI unZMYD1WIf eXf shc57S/ +yeJkegNW
hxwROpRW/Ar NYJdDRT+r f 2RUe3vpquKkKNQU/ hnEl UHIRQqYHo8g TxvXxXNQc 7f JYLV
K2Ht kr PbP72vws EKMYhhr 0eKCbt LG | s9kr j J6sBgACy P/ Vb7hi Pwxh6r DZ71 TnE
kYpXBACMAHP8NJ TkanEnPCi a2Zo OHODANwWp UK P431 7 sDgt 0bZX9qgnr AXw+uNDI
QIEXMBFShI OLLt Zci NI Ysaf wAPEOVDKpMJAKGI yi sNt PvalLd8l HObPAnWjcyef ep
r vosxxqUEMcM3o7wwgf N83PCk Das Dbs3pj wPhxvhz6// 62zQ7Q7 TXI TUUW UGF)
a2FnzSBzaWjuaWsnl Gt | eSA0d3d3Lml5¢c3FsLmMivbSkgPGI 1aWwkk QGL5¢3Fs Lim\v
bT6l XQQTEQ AHQUCPj 6j DAUJCWBgAUL Bwo DBAMAW DFgl BAhe AAAOJEI xxj Tt Q
cuHlcY4Ani | UwTXn8Mat QO GDa/ bPxr vK/ gCAJ4oi nSNZRYTnbl ChwiFaazt 7PF3q
z| hMBBVRAgAMBQ +PqPRBYMI ZgC7AACJEEI Q4SqycpHy JOEANLnxHi j ft 00bKXvu
¢ So/ pECUmppi AJ41MBMRV] 5VedH KN Kj Rt Wet HFPYhIVBBVRAgAMBQ +Qol DBYMJ
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Yi KIAA0JELb1zU3GuUi Q' | pEAol hpp6BozKI 8p6eaabzF5M JH58pAKCu/ ROof K8J
Eg2alos+5zEYr B/ Lsr kCDQQ+PgMIEAgA7+GIf xbMdY4ws| Pnj HIr FAN2qf WEN |
xazoJdYc3a6M2WCnH 6ahT2/ t BK2wlQ 4YFt eR47gCvt gb6OLIHf f Co2Hf LRDRi
Rj d1DTCHgey X7CHhcghj / dNR W20l 5QFEc miv9U0OVhp3aFf WA f s3LU+hkAW E
7zaD5cHOJ7yv/ 6xuZVimd11x0h4Ugs TcVWLIOI MLBz ELgX1DY7LwoPEb/ GORkbf 4f m
LellEzl aCa4PqARXQZc4dhSi nM 6K3X4Br RsKTf 0zBu74F47D81 | bf 5vSYHouESp
/ 1ol Dznkg/ p8kWH3FXuW ycci qFTcNz215yyX39LXFnl LzKUb/ F5GNADBQF +Lwgq
a8CG Rf sQAJxi mb3CHf t y5mc5r USnTs| GYEI OCR1BeQauy PZbPDs DDOMZ1Za Saf
anFvwFGBLI x9xkU7t zg+vKLoWkmAu5xf 3vn55V] nSdla@eUcXi L4cnBGoThOW
| 39Ecyzgsl| zBdC++MPj cQTcA7p6JUVsP60AB3FQNg54t uUoOEc8bs MBb3Ev42Lnmu
QTSNdKHGMs XTPt | Okl k4bQk4Caj Hsi y1BVMahpT27] W JI M Jc+l WIOnghkKHt 92
6s/ ynf df 5HkdQlcyvsz5t r yVl 3Fx78XeSYf Qvuuwgp2H139pXGEKgON6KdUCet dZ
Whe70YGNPwlyj W T11 hMBBgRAgGAMBQ +PgMIBQkJZgGAAACJEI xxj Tt QtuH17p4A
n3r 1QVCOyhnW2c SAj g+kr 72GX0eAJ4295kl 6Nx YEUFApnT 1+0ulg/ Sl sQ==
=YJkX

----- END PGP PUBLI C KEY BLOCK- - - - -

You can import the build key into your personal public GPG keyring by using gpg - - i nport . For
example, if you save the key in a file named mysql _pubkey. asc, the import command looks like
this:

shel I > gpg --inport mysqgl _pubkey. asc

See the GPG documentation for more information on how to work with public keys.

After you have downloaded and imported the public build key, download your desired MySQL package
and the corresponding signature, which also is available from the download page. The signature file has
the same name as the distribution file with an . asc extension. For example:

Distribution file mysql - st andard-4. 0. 17-pc-1i nux-i 686.tar. gz
Signaturefile mysql - st andard- 4. 0. 17-pc-1li 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:

shel | > gpg --verify nysqgl -standard-4.0.17-pc-1inux-i686.tar.gz. asc
gpg: Warning: using insecure nmenory!
gpg: Signature nmade Mon 03 Feb 2003 08:50: 39 PM MET
usi ng DSA key | D 5072E1F5
gpg: CGood signature from
"MySQ. Package signing key (www. nmysql.com) <build@ysqgl.coms"

The Good si gnat ur e message indicates that everything is all right. You can ignore thei nsecur e
menory warning.

2.1.4.3. Signature Checking Using RPM

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

shel | > rpm - -checksi g package_nane. rpm
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Example:

shel | > rpm --checksi g MySQL-server-4.0.10-0.i 386.rpm
MySQL-server-4.0.10-0.i 386.rpm nd5 gpg K

Note: If you are using RPM 4.1 and it complains about (GPG NOT OK (M SSI NG KEYS:
GPGH#5072e1f 5) , even though you have imported the MySQL public build key into your own GPG
keyring, you need to import the key into the RPM keyring first. RPM 4.1 no longer uses your personal
GPG keyring (or GPG itself). Rather, it maintains its own keyring because it is a system-wide applica-
tion 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 the previous section. Then user pm - -i nmport to
import the key. For example, if you have the public key stored in a file named nysql _pubkey. asc,
import it using this command:

shel I > rpm --inport mysqgl _pubkey. asc

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

Installation Layouts

This section describes the default layout of the directories created by installing binary or source distribu-
tions provided by MySQL AB. If you install a distribution provided by another vendor, some other lay-
out might be used.

On Windows, the default installation directory is C: \ nysql . With MySQL version 4.1.5 and higher,
this has changed to C: \ Program Fi | es\ My SQ.\ M\ySQ. Server 4.1, where 4.1 is the major
version of the installation. The folder has the following subdirectories:

Directory Contents of Directory

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

Docs Documentation

exanpl es Example programs and scripts

i ncl ude Include (header) files

lib Libraries

scripts Utility scripts

share Error message files

Installations created from Linux RPM distributions result in files under the following system directories:

Directory Contents of Directory

/usr/bin Client programs and scripts
/usr/sbhin Thenysql d server
/var/libl/nysql Log files, databases

[ usr/ shar e/ doc/ packages Documentation

/usr/incl ude/ nysql Include (header) files
lusr/lib/nmysql Libraries

[ usr/ shar e/ nysql Error message and character set files
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‘/ usr/ shar e/ sql - bench

‘ Benchmarks

On Unix, atar file binary distribution is installed by unpacking it at the installation location you
choose (typically / usr/ | ocal / mysql ) and creates the following directories in that location:

Directory Contents of Directory

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

docs Documentation, Changel.og

i ncl ude Include (header) files

lib Libraries

scripts nysqgl _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 in-
stalsfilesunder / usr/ | ocal , in the following subdirectories:

Directory Contents of Directory

bin Client programs and scripts

i ncl ude/ mysql Include (header) files

i nfo Documentation in Info format

I'i b/ nmysql Libraries

|'i bexec Thenysql d server

shar e/ nysql Error message files

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

Within an installation directory, the layout of a source installation differs from that of a binary installa-

tion in the following ways:

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

* Thedatadirectory isvar rather than dat a.

e nysqgl __install _dbisinstalledinthebi n directory rather thaninthescri pt s directory.

» The header file and library directories are i ncl ude/ mysql and |i b/ nysql rather than i n-

cludeandl i b.

You can create your own binary installation from a compiled source distribution by executing the
scri pts/ make_bi nary_di stri buti on script from the top directory of the source distribution.

2.2. Standard MySQL Installation Using a Bin-
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ary Distribution

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 in-
stall.”) However, binary distributions of MySQL are available for many other platforms as well. See
Section 2.7, “Installing MySQL on Other Unix-Like Systems’ for generic installation instructions for
these packages that apply to all platforms.

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

2.3. Installing MySQL on Windows

2.3.1.

A native Windows version of MySQL has been available from MySQL AB since version 3.21 and rep-
resents a sizable percentage of the daily downloads of MySQL. This section describes the process for in-
stalling MySQL on Windows.

With the release of MySQL 4.1.5, MySQL AB has introduced a new installer for the Windows version
of MySQL, combined with a new GUI Configuration Wizard. This combination automatically installs
MySQL, creates an option file, starts the server, and secures the default user accounts.

If you have installed a version of MySQL prior to version 4.1.5, you must perform the following steps:

1. Obtain and install the distribution.

2. Setupanoptionfileif necessary.

3. Select the server that you want to use.
4. Start the server.
5. Assign passwordsto the initial MySQL accounts.

This process also must be followed with newer MySQL installations where the install ation package does
not include an installer.

MySQL for Windows is available in two distribution formats:

e The binary distribution contains a setup program that installs everything you need so that you can
start the server immediately.

» The source distribution contains all the code and support files for building the executables using the
Visual Studio 2003 compiler system.

Generally speaking, you should use the binary distribution. It's simpler, and you need no additional tools

to get MySQL up and running.

This section describes how to install MySQL on Windows using a binary distribution. To install using a
source distribution, see Section 2.8.6, “Installing MySQL from Source on Windows’ .

Windows System Requirements

To run MySQL on Windows, you need the following:
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A 32-bit Windows operating system such as 9x, Me, NT, 2000, XP, or Windows Server 2003.

A Windows NT based operating system (NT, 2000, XP, 2003) permits you to run the MySQL server
as a service. The use of a Windows NT based operating system is strongly recommended. See Sec-
tion 2.3.12, “ Starting MySQL as a Windows Service”.

TCP/IP protocol support.

A copy of the MySQL binary distribution for Windows, which can be downloaded from ht-
tp://dev.mysgl.com/downloads/. See Section 2.1.3, “How to Get MySQL".

Note: If you download the distribution via FTP, we recommend the use of an adequate FTP client
with aresume feature to avoid corruption of files during the download process.

A tool that canread . zi p files, to unpack the distribution file.

Enough space on the hard drive to unpack, install, and create the databases in accordance with your
reguirements (generally a minimum of 200 megabytes is recommended.)

Y ou may also have the following optional requirements;

If you plan to connect to the MySQL server via ODBC, you aso need a Connector/ODBC driver.
See Section 24.1, “MySQL Connector/ODBC".

If you need tables with a size larger than 4GB, install MySQL on an NTFS or newer filesystem.
Don't forget to use MAX_ROWS and AVG_ROW LENGTH when you create tables. See Section 13.1.5,
“CREATE TABLE Syntax”.

Choosing An Installation Package

Starting with MySQL version 4.1.5, there are three install packages to choose from when installing
MySQL on Windows. The Packages are as follows:

The Essentials Package: This package has a filename similar to nysql - essen-
tial-4.1.9-w n32. nsi and contains the minimum set of files needed to install MySQL on
Windows, including the Configuration Wizard. This package does not include optional components
such as the embedded server and benchmark suite.

The Complete Package: This package has afilename similar to mysql - 4. 1. 9-wi n32. zi p and
contains al files needed for a complete Windows installation, including the Configuration Wizard.
This package includes optional components such as the embedded server and benchmark suite.

The Noinstall Archive: This package has a filename similar to mysql - noi n-
stall-4.1.9-w n32. zi p and contains al the files found in the Complete install package, with
the exception of the Configuration Wizard. This package does not include an automated installer,
and must be manually installed and configured.

The Essentials package is recommended for most users.

Your choice of install package affects the installation process you must follow. If you choose to install
either the Essentials or Complete install packages, see Section 2.3.3, “Installing MySQL with the Auto-
mated Installer”. If you choose to install MySQL from the Noinstall archive, see Section 2.3.6,
“Installing MySQL from aNoinstall Zip Archive’.
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2.3.3. Installing MySQL with the Automated Installer

Starting with MySQL 4.1.5, users can use the new MySQL Installation Wizard and MySQL Configura-
tion Wizard to install MySQL on Windows. The MySQL Installation Wizard and MySQL Configuration
Wizard 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, and are recommended for most standard MySQL installations. Exceptions in-
clude users who need to install multiple instances of MySQL on a single server and advanced users who
want complete control of server configuration.

If you are installing a version of MySQL prior to MySQL 4.1.5, please follow the instructions for in-
stalling MySQL from the Noinstall installation package. See Section 2.3.6, “Installing MySQL from a
Noinstall Zip Archive’.

2.3.4. Using the MySQL Installation Wizard
2.3.4.1. Introduction

MySQL Installation Wizard is a new installer for the MySQL server that uses the latest installer techno-
logies for Microsoft Windows. The MySQL Installation Wizard, in combination with the MySQL Con-
figuration Wizard, allows a user to install and configure a MySQL server that is ready for use immedi-
ately after installation.

The MySQL Installation Wizard is the standard installer for al MySQL server distributions, version
4.1.5 and higher. Users of previous versions of MySQL need to manually shut down and remove their
existing MySQL installations before installing MySQL with the MySQL Installation Wizard. See Sec-
tion 2.3.4.7, “Upgrading MySQL” for more information on upgrading from a previous version.

Microsoft has included an improved version of their Microsoft Windows Installer (MSI) in the recent
versions of Windows. Using the MSI has become the de-facto standard for application installations on
Windows 2000, Windows XP, and Windows Server 2003. The MySQL Installation Wizard makes use
of this technology to provide a smoother and more flexible installation progress.

The Microsoft Windows Installer Engine was updated with the release of Windows XP; those using a
previous version of Windows can reference this Microsoft Knowledge Base article
[http://support.microsoft.com/default.aspx?scid=kb;EN-US;292539] for information on upgrading to the
latest version of the Windows Installer Engine.

Further, Microsoft has introduced the WiX (Windows Installer XML) tool set recently. It is the first
highly acknowledged Open Source project from Microsoft. We switched to WiX because it is an Open
Source project and it allows us to handle the complete Windows installation process in a flexible way
with scripts.

Improving the MySQL Installation Wizard depends on the support and feedback of users like you. If
you find that the MySQL Installation Wizard is lacking some feature important to you, or if you discov-
er abug, please use our MySQL Bug System [http://bugs.mysgl.com] to request features or report prob-
lems.

2.3.4.2. Downloading and Starting the MySQL Installation Wizard

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

The process for starting the wizard depends on the contents of the install package you download. If there
isaset up. exe file present, double-click it to start the install process. If thereisa. nsi file present,
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double-click it to start the install process.

2.3.4.3. Choosing an Install Type
There are up three installation types available: Typi cal , Conpl et e, and Cust om

The Typi cal installation type installs the MySQL server, the mysql command-line client, and the
command-line utilities. The command-line clients and utilities include mysql dunp, nyi santhk, and
several other tools to help you manage the MySQL server.

The Conpl et e installation type installs all components included in the installation package. The full
installation package includes components such as the embedded server library, the benchmark suite,
support scripts, and documentation.

The Cust ominstallation type gives you complete control over which packages you wish to install and
the installation path that is used. See Section 2.3.4.4, “The Custom Install Dialog” for more information
on performing a custom install.

If you choose the Typi cal or Conpl et e installation types and click the Next button, you advance to
the confirmation screen to confirm your choices and begin the installation. If you choose the Cust om
installation type and click the Next button, you advance to the custom install dialog, described in Sec-
tion 2.3.4.4, “The Custom Install Dialog”

2.3.4.4. The Custom Install Dialog

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

All available components are listed in a tree view on the left side of the custom install dialog. Compon-
ents 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 the component's icon and choose an 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 install components and installation path, click the Next button to advance to the
confirmation dial og.

2.3.4.5. The Confirmation Dialog

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

To install MySQL if you are satisfied with your settings, click the Install button. To change your set-
tings, click the Back button. To exit the MySQL Installation Wizard without installing MySQL, click the
Cancel button.

After installation is complete, you are given the option of registering with the MySQL web site. Regis-
tration gives you access to post in the MySQL forums at forums.mysqgl.com [http://forums.mysqgl.com],
along with the ability to report bugs at bugs.mysqgl.com [http://bugs.mysgl.com] and to subscribe to the
newsletter. The final screen of the installer provides a summary of the installation and gives you the op-
tion to launch the MySQL Configuration Wizard, which you can use to create a configuration file, install
the MySQL service, and configure security.

2.3.4.6. Changes Made by MySQL Installation Wizard

Once you click the Install button, the MySQL Installation Wizard begins the installation process and
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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, suchas MySQL Server 4. 1. It containstwo string values, Locat i on and Ver si on. The
Locat i on string contains the path to the installation directory. In a default instalation it contains
C:\Program Fil es\ MySQL\ M\ySQL Server 4. 1\. The Ver si on string contains the release
number. For example, for an installation of MySQL Server 4.1.5 the key containsavalueof 4. 1. 5.

These registry keys are used to help externa tools identify the installed location of the MySQL server,
preventing a complete scan of the hard-disk to determine the installation path of the MySQL server. The
registry keys are not required to run the server and when 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 a common
MySQL menu heading named after the major version of MySQL that you have installed. For example, if
you install MySQL 4.1, the MySQL Installation Wizard creates a MySQL Server 4.1 section in the start
menu.

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

* MySQL Conmand Line Cient: Thisisa shortcut to the nysql command-line client and is
configured to connect asther oot user. The shortcut prompts for ar oot user password when con-
necting.

 MySQ Server Instance Config W zard: Thisisashortcut to the MySQL Configuration
Wizard. Use this shortcut to configure anewly installed server, or to re-configure an existing server.

e MySQL Docunent ation: 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 is
installed from theessent i al installation package.

Changesto the File System

The MySQL Installation Wizard by default installs the MySQL server to C:\ Program
Fil es\ MySQL\ MySQL Server 4.1, whereProgram Fi | es isthe default location for applica-
tions in your system, and 4. 1 is the major version of your MySQL server. This is the new recommen-
ded location for the MySQL server, replacing the previous default location of ¢: \ nysql .

By default, all MySQL applications are stored in a common directory a C:\ Program
Fi | es\ MySQL, where Pr ogr am Fi | es isthe default location for applications in your Windows in-
stallation. A typical MySQL installation on a developer machine may look like this:

C:\Program Fi | es\ MySQ.\ \y\SQ. Server 4.1
C:\Program Fi | es\ M\ySQ.\ M\ySQL Server 5.0
C:\Program Fi | es\ MySQL\ \ySQL Adni ni strator 1.0
C:\Program Fi |l es\ M\ySQ.\ M\ySQ. Query Browser 1.0

This approach makes it easier to manage and maintain all MySQL applications installed on a particular
system.
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2.3.4.7. Upgrading MySQL

From MySQL version 4.1.5, the new MySQL Installation Wizard can perform server upgrades automat-
ically using the upgrade capabilities of MSI. That means you do not need to remove a previous installa-
tion 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 only available 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.

If you are upgrading MySQL version 4.1.4 or earlier to version 4.1.5 or later, you must first manually
shut down and remove the older installation before upgrading. Be sure to back up your databases before
performing such an upgrade, so that you can restore the databases after the upgrade is completed. It is
always recommended that you back up your data before performing any upgrades.

See Section 2.3.15, “Upgrading MySQL on Windows”.
2.3.5. Using the Configuration Wizard
2.3.5.1. Introduction

The MySQL Configuration Wizard helps automate the process of configuring your server under Win-
dows. The MySQL Configuration Wizard creates acustom ny. i ni file by asking you a series of ques-
tions and then applying your responses to a template to generate any. i ni file that istuned to your in-
stallation.

The MySQL Configuration Wizard is included with the MySQL server starting with MySQL version
4.1.5, but is designed to work with MySQL servers versions 4.1 and higher. The MySQL Configuration
Wizard is currently available for Windows users only.

MySQL Configuration Wizard is to a large extent the result of feedback MySQL AB has received from
many users over a period of severa years. However, if you find it's lacking some feature important to
you, or if you discover a bug, please use our MySQL Bug System [http://bugs.mysgl.com] to request
features or report problems.

2.3.5.2. Starting the MySQL Configuration Wizard

The MySQL Configuration Wizard is typically launched from the MySQL Installation Wizard, as the
MySQL Installation Wizard exits. You can also launch the MySQL Configuration Wizard by clicking
the MySQL Server Instance Config Wizard entry in the MySQL section of the St art menu.

In addition, you can navigate to the bi n directory of your MySQL instalation and launch the
MySQLI nst anceConf i g. exe filedirectly.

2.3.5.3. Choosing a Maintenance Option

If the MySQL Configuration Wizard detects an existing ny. i ni file, you have the option of either re-
configuring your existing server, or removing the server instance by deleting theny. i ni file and stop-
ping and removing the MySQL service.

To reconfigure an existing server, choose the Re- conf i gure | nst ance option and click the Next
button. Your existing my. i ni fileisrenamedtony ti mestanp. i ni. bak, whereti nest anp is
the date and time the existing iy i ni file was created. To remove the existing server instance, choose
the Renobve | nst ance option and click the Next button.
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If you choose the Renpbve | nst ance option, you advance to a confirmation window. Click the Ex-
ecute button and the MySQL Configuration Wizard stops and removes the MySQL service and deletes
themy. i ni file. The server installation and itsdat a folder are not removed.

If you choose the Re- conf i gur e | nst ance option, you advance to the Conf i gur ati on Type
dialog where you can choose the type of installation you wish to configure.

2.3.5.4. Choosing a Configuration Type

When you start the MySQL Configuration Wizard for a new MySQL installation, or choose the Re-
configure I nstance option for an existing installation, you advance to the Confi gurati on
Type diaog.

There are two configuration types available: Det ai | ed Confi gurati on and St andard Con-
figuration. TheStandard Confi gurati on option isintended for new users who want to get
started with MySQL quickly without having to make a lot of decisions in regards to server configura-
tion. The Det ai | ed Confi gurati on option is intended for advanced users who want more fine-
grained control of server configuration.

If you are new to MySQL and need a server configured as a single-user developer machine the St and-
ard Confi gurati on should suit your needs. Choosing the St andard Confi gur ati on option
causes the MySQL Configuration Wizard to automatically set al configuration options with the excep-
tion of theSer vi ce Opti ons andSecurity Options.

The St andar d Confi gur ati on 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 addi-
tion to the installation you wish to configure, the Det ai | ed Confi gur ati on option is recommen-
ded.

To complete the St andard Conf i gur ati on, please refer to the sectionson Ser vi ce Opti ons
and Security Options, located at Section 2.3.5.11, “The Service Options Dialog” and Sec-
tion 2.3.5.12, “The Security Options Dialog” respectively.

2.3.5.5. The Server Type Dialog

There are three different server types available to choose from, and the server type you choose affects
the decisions the MySQL Configuration Wizard makes with regards to memory, disk, and processor us-

age.

* Devel oper Machi ne: Choose this option for atypical desktop workstation where MySQL isin-
tended only for personal use. It is assumed that many other desktop applications are running. The
MySQL server is configured to use minimal system resources.

* Server Machi ne: 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 con-
figured to use a medium portion of the system resources.

 Dedicated MySQ. Server Machi ne: Choose this option for a server machine that is inten-

ded to run only the MySQL server. It is assumed that no other applications are running. The MySQL
server is configured to use al available system resources.

2.3.5.6. The Database Usage Dialog

The Dat abase Usage dialog allows you to indicate the table handlers you expect to use when creat-
ing MySQL tables. The option you choose determines whether the InnoDB table handler is available and
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what percentage of the server resources are available to InnoDB.

e Miltifunctional Database: Thisoption enables both the InnoDB and MylSAM table hand-
lers and divides resources evenly between the two. This option is recommended for users that use
both table handlers on aregular basis.

 Transactional Database Only: This option enables both the InnoDB and MylISAM table
handlers but dedicates most server resources toward the InnoDB table handler. This option is recom-
mended for users that use InnoDB amost exclusively and make only minimal use of MyISAM.

* Non-Transactional Database Only: This option disables the InnoDB table handler com-
pletely and dedicates all server resources to the MylSAM table handler. This option is recommended
for users who do not use InnoDB.

2.3.5.7. The InnoDB Tablespace Dialog

Some users may want to locate the InnoDB tablespace files in a different location than the MySQL serv-
er data directory. Placing the tablespace files in a separate location can be desirable if your system has a
higher capacity or higher performance storage device available, such asa RAID storage system.

To change the default location for the InnoDB tablespace files, choose a new drive from the drop-down
list of drive letters and choose a new 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 situation you have to manually move the existing tablespace files to the new
location before starting the server.

2.3.5.8. The Concurrent Connections Dialog

It is important to set a limit to the number of concurrent connections to the MySQL server that can be
established to prevent the server from running out of resources. The Concurrent Connecti ons
dialog alows you to choose the expected usage of your server, and sets the limit for concurrent connec-
tions accordingly. It is also possible to manually set the concurrent connection limit.

» Decision Support (DSS)/OLAP: Choose this option if your server does not require a large
number of concurrent connections. The maximum number of connections is set at 100, with an aver-
age of 20 concurrent connections assumed.

e Online Transaction Processing (QOLTP): Choose this option if your server requires a
large number of concurrent connections. The maximum number of connectionsis set at 500.

« Manual Setti ng: Choose this option to manually set the maximum number of concurrent con-
nections to the server. Choose the number of concurrent connections from the drop-down box
provided, or type the maximum number of connections into the drop-down box if the number you
desireis not listed.

2.3.5.9. The Networking Options Dialog

Use the Net wor ki ng Opti ons dialog to enable or disable TCP/IP networking and to configure the
port number that is used to connect to the MySQL server.

TCP/IP networking is enabled by default. To disable TCP/IP networking, uncheck the box next to the
Enabl e TCP/ 1 P Net wor ki ng option.
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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
choose isin use you are prompted to confirm your choice of port number.

2.3.5.10. The Character Set Dialog

The MySQL server supports multiple character sets and it is possible to set a default server character set
that is applied to all tables, columns, and databases unless overridden. Use the Char act er Set dia
log to change the default character set of the MySQL server.

« Standard Character Set: Choosethisoption if youwanttouselLati nl asthe default serv-
er character set. Lat i n1 isused for English and many Western European languages.

e Best Support For Miltilingual i sm Choose thisoption if you want to use UTF8 asthe
default server character set. UTF8 can store characters from many different languages in a single
character set.

e Manual Selected Default Character Set / Collation: Choose thisoption if you
want to pick the server's default character set manually. Choose the desired character set from the
provided drop-down list.

2.3.5.11. The Service Options Dialog

On Windows NT based platforms, the MySQL server can be installed as a service. When installed as a
service, the MySQL server can be started automatically during system startup, and even restarted auto-
matically by Windowsin the event of a service failure.

The MySQL Configuration Wizard installs the MySQL server as a service by default, using the service
name MySQL. If you do not wish to install the service, un-check the box next to the I nstal | As
W ndows Ser vi ce option. Y ou can change the service name by picking a new service name from the
drop-down box provided or by typing a new service name into the drop-down box.

To install the MySQL server as a service but not have it started automatically at startup, un-check the
box next tothe Launch the MySQL Server autonatically option.

2.3.5.12. The Security Options Dialog

It is strongly recommended that you set ar oot password for your MySQL server, and the MySQL
Configuration Wizard requires you set ar oot password by default. If you do not wish to set ar oot
password, un-check the box next tothe Modi fy Security Setti ngs option.

To set ther oot password, type the desired password into both the New r oot passwor d and Con-
f i r mboxes. If you are re-configuring an existing server, you also need to enter the existing r oot pass-
word intotheCur rent r oot password box.

To prevent r oot logins from across the network, check the box next to the Root may only con-
nect from | ocal host option. Thisincreases the security of your r oot account.

To create an anonymous user account, check the box next to the Create An Anonynous Ac-

count option. Creating an anonymous account can decrease server security and cause login and per-
mission difficulties and is not recommended.

2.3.5.13. The Confirmation Dialog

The final dialog in the MySQL Configuration Wizard is the Confirmati on Di al og. To start the
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configuration process, click the Execute button. To return to a previous dialog, click the Back button. To
exit the MySQL Configuration Wizard without configuring the server, click the Cancel button.

After you click the Execute button, the MySQL Configuration Wizard performs a series of tasks with
progress displayed onscreen as the tasks are performed.

The MySQL Configuration Wizard firsts determines various configuration file options based on your
choices using a template prepared by MySQL AB developers and engineers. This template is named
ny-tenpl ate. i ni andislocated in your server installation directory.

The MySQL Configuration Wizard then writes these optionsto amny. i ni file. The final location of the
ny.ini fileisdisplayed nexttotheWite configuration fil e task.

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

If you chose to set ar oot password, the MySQL Configuration Wizard connects to the server, sets
your new r oot password and applies any other security settings you may have selected.

After the MySQL Configuration Wizard has completed its tasks, a summary is shown. Click the Finish
button to exit the MySQL Configuration Wizard.

2.3.5.14. The Location of the my.ini File

In MySQL installations prior to version 4.1.5 it was customary to name the server configuration file
ny. cnf ormy. i ni andlocatethefileeitheratc: \ my. cnf orc: \ W ndows\ ny. i ni .

The new MySQL Configuration Wizard places the nmy. i ni file in the installation directory of the
MySQL server. This helps associate configuration files with particular server instances.

To ensure that the MySQL server knows where to look for themy. i ni file, an argument similar to this
is passed to the MySQL server as pat of the service instdlation:
--defaults-file="C:\Program Fil es\ M/SQ\MWSQL Server 4.1\ny.ini", where
C:\Program Fil es\ MySQL\ MySQL Server 4.1 isreplaced with the installation path to the
MySQL Server.

The - - def aul t s-fil e instructs the MySQL server to read the specified file for configuration op-
tions.

2.3.5.15. Editing The my.ini File

2.3.6.

To modify the my. i ni file, open it with a text editor and make any necessary changes. Y ou can also
modify the server configuration with the MySQL Administrator
[http://Iwww.mysgl.com/products/administrator/] utility.

MySQL clients and utilities such as the mysgl command-line client and mysql dunp are not able to
locate themy. i ni filelocated in the server installation directory. To configure the client and utility ap-
plications, createanew nry. i ni fileinthec: \ W ndows directory.

Installing MySQL from a Noinstall Zip Archive

Users who are installing from the Noinstall package, or who are installing a version of MySQL prior to
4.1.5 can use the instructions in this section to manually install MySQL. If you are installing a version
prior to 4.1.5 with an install package that includes a Setup program, substitute running the Setup pro-
gram for extracting the archive.

The process for installing MySQL from a Zip archive is asfollows:
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A w0

Extract the archive to the desired install directory.
Create an option file.

Choose aMySQL server type.

Start the MySQL server.

Secure the default user accounts.

This processis described in the sections that follow.

Extracting the Install Archive

Toinstall MySQL manually, do the following:

If you are upgrading from a previous version please refer to Section 2.3.15, “Upgrading MySQL on
Windows® before beginning the upgrade process.

If you are using a Windows NT-based operating system such as Windows NT, Windows 2000,
Windows XP, or Windows Server 2003, make sure that you are logged in as a user with adminis-
trator privileges.

Choose an installation location. Traditionally the MySQL server isinstalled at C: \ mysql , and the
new MySQL Installation Wizard installs MySQL to C: \ Progr am Fi | es\ MySQ_. If you do not
install MySQL at C: \ mysql , you must specify the path to the install directory during startup or in
an option file. See Section 2.3.8, " Creating an Option File’.

Extract the install archive to the chosen installation location using your preferred Zip archive tool.
Some tools may extract the archive to a folder within your chosen installation location. If this oc-
curs you can move the contents of the subfolder into the chosen installation location.

Creating an Option File

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

The installation or data directory locations are different from the default locations (C. \ nysql and
C. \ nysql \ dat a).

You need to tune the server settings. For example, to use the | nnoDB transactional tables in
MySQL 3.23, you must manually add some extra lines to the option file, as described in Sec-
tion 15.4, “I nnoDB Configuration”. (As of MySQL 4.0, | nnoDB creates its data files and log files
in the data directory by default. This means you need not configure | nnoDB explicitly. You may
still do so if you wish, and an option file isuseful in this case, too.)

When the MySQL server starts on Windows, it looks for options in two files: the my. i ni filein the
Windows directory, and the C: \ nmy. cnf file. The Windows directory typically is named something
like C: \ W NDOWS or C: \ W nNT. You can determine its exact location from the value of the W NDI R
environment variable using the following command:
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C.\> echo %W\ NDI R%

MySQL looks for options first in the ny. i ni file, then in the my. cnf file. However, to avoid confu-
sion, it's best if you use only one file. If your PC uses a boot loader where the C. drive isn't the boot
drive, your only optionisto usetheny. i ni file. Whichever option file you use, it must be a plain text
file

You can also make use of the example option files included with your MySQL distribution. Look in
your install directory for files such as my-small.cnf, my-medium.cnf, my-large.cnf, etc., which you can
rename and copy to the appropriate location for use as a base configuration file.

An option file can be created and modified with any text editor, such as the Not epad program. For ex-
ample, if MySQL isinstaled at E: \ nysqgl and the data directory is located at E: \ mydat a\ dat a,
you can create the option file and set up a[ mysql d] section to specify values for the basedi r and
dat 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 back-
dashes. 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 in-
stall MySQL. If you would like to use a data directory in a different location, you should copy the entire
contents of the dat a directory to the new location. For example, by default, the installer places MySQL
in C:\ nysqgl and the data directory in C:\ mysql \ dat a. If you want to use a data directory of
E: \ nydat a, you must do two things:

* Movethedatadirectory from C: \ nysql \ dat ato E: \ nydat a.

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

Selecting a MySQL Server type

Starting with MySQL 3.23.38, the Windows distribution includes both the normal and the MySQL-Max
server binaries.

Up through the early releases of MySQL 4.1, the servers included in Windows distributions are named
likethis:

Binary Description
mysql d Compiled with full debugging and automatic memory allocation checking, and
| nnoDB and BDB tables.

mysql d- opt Optimized binary. From version 4.0 on, | nnoDB is enabled. Before 4.0, this serv-
er includes no transactional table support.
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nmysql d- nt Optimized binary for Windows NT, 2000, and XP with support for named pipes.
nmysql d- max Optimized binary with support for | nnoDB and BDB tables.
nmysql d- max- nt |Likemnmysql d- max, but compiled with support for named pipes.

We have found that the server with the most generic name (nysql d) is the one that many users are
likely to choose by default. However, that is also the server that results in the highest memory and CPU
use due to the inclusion of full debugging support. The server named mysql d- opt is a better general-
use server choice to make instead if you don't need debugging support and don't want the maximal fea-
ture set offered by the - nax servers or named pipe support offered by the - nt servers.

To make it less likely that the debugging server would be chosen inadvertently, some name changes
were made from MySQL 4.1.2 to 4.1.4: nysql d has been renamed to nysql d- debug and nysql d-

opt has been renamed to nmysql d. Thus, the server that includes debugging support indicates that in its
name, and the server named nysql d is an efficient default choice. The other servers still have their
same names. The resulting servers are named like this:

Binary Description

mysql d- debug |Compiled with full debugging and automatic memory allocation checking, and
I nnoDB and BDB tables.

nysql d Optimized binary with | nnoDB support.

nmysql d- nt Optimized binary for Windows NT, 2000, and XP with support for named pipes.

mysql d- max Optimized binary with support for | nnoDB and BDB tables.

mysql d- max- nt |Likemysql d- max, but compiled with support for named pipes.

The name changes were not both instituted at the same time. If you have MySQL 4.1.2 or 4.1.3, it might
be that you have a server named nysql d- debug but not one named mysql d. In this case, you should
have a server nysql d- opt , which you should choose as your default server unless you need maximal
features, named pipes, or debugging support.

All of the preceding binaries are optimized for modern Intel processors, but should work on any Intel
i386-class or higher processor.

As of MySQL 4.0, all Windows servers have support for symbolic linking of database directories. Be-
fore MySQL 4.0, only the debugging and Max server versions include this feature.

MySQL supports TCP/IP on al Windows platforms. The nysql d- nt and nmysql - max- nt servers

support named pipes on Windows NT, 2000, XP, and 2003. However, the default is to use TCP/IP re-

gardless of the platform. (Named pipes are slower than TCP/IP in many Windows configurations.)

Named pipe use is subject to these conditions:

e Starting from MySQL 3.23.50, named pipes are enabled only if you start the server with the -
- enabl e- nanmed- pi pe option. It is necessary to use this option explicitly because some users
have experienced problems shutting down the MySQL server when named pipes were used.

« Named pipe connections are alowed only by the nysql d- nt or nysql d- max- nt servers, and
only if the server isrun on aversion of Windows that supports named pipes (NT, 2000, XP, 2003).

» These servers can be run on Windows 98 or Me, but only if TCP/IP isinstalled; named pipe connec-
tions cannot be used.

* These servers can not be run on Windows 95.
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Note: Most of the examples in reference manual use nysql d as the 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.

2.3.10. Starting the Server for the First Time

On Windows 95, 98, or Me, MySQL clients always connect to the server using TCP/IP. (This allows
any machine on your network to connect to your MySQL server.) Because of this, you must make sure
that TCP/IP support isinstalled on your machine before starting MySQL. Y ou can find TCP/IP on your
Windows CD-ROM.

Note that if you are using an old Windows 95 release (for example, OSR2), it's likely that you have an
old Winsock package; MySQL requires Winsock 2! You can get the newest Winsock from ht-
tp://www.microsoft.com/. Windows 98 has the new Winsock 2 library, so it is unnecessary to update the
library.

On NT-based systems such as Windows NT, 2000, XP, or 2003, clients have two options. They can use
TCP/IP, or they can use a named pipe if the server supports named pipe connections. To get MySQL to
work with TCP/IP on Windows NT 4, you must install service pack 3 (or newer).

In MySQL versions 4.1 and higher, Windows servers a so support shared-memory connectionsif started
with the - - shar ed- nenory option. Clients can connect through shared memory by using the -
- pr ot ocol =menory option.

For information about which server binary to run, see Section 2.3.9, “ Selecting aMySQL Server type”.

This section gives a genera overview of starting the MySQL server. The following sections provide
more specific information for starting the MySQL server from the command line or as a Windows ser-
vice.

The examples in these sections assume that MySQL is installed under the default location of
C:\ nysql . Adjust the pathnames shown in the examples if you have MySQL installed in a different
location.

Testing is best done from a command prompt in a console window (a “DOS window”). This way you
can have the server display status messages in the window where they are easy to see. If something is
wrong with your configuration, these messages make it easier for you to identify and fix any problems.

To start the server, enter this command:

C.\> C\nysql\bin\nysqgld --consol e

For servers that include | nnoDB support, you should see the following messages as the server starts:

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 |logfileO did not exist: newto be created
I nnoDB: Setting log file c:\iblogs\ib_|logfileO size to 31457280

InnoDB: Log file c:\iblogs\ib |logfilel did not exist: new to be created
I nnoDB: Setting log file c:\iblogs\ib_|logfilel size to 31457280

InnoDB: Log file c:\iblogs\ib |logfile2 did not exist: newto be created
I nnoDB: Setting log file c:\iblogs\ib_|logfile2 size to 31457280

I nnoDB: Doubl ewrite buffer not found: creating new

| nnoDB: Doubl ewite buffer created
I nnoDB: creating foreign key constraint systemtables
I nnoDB: foreign key constraint systemtables created
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011024 10:58:25 | nnoDB: Started

When the server finishes its startup sequence, you should see something like this, which indicates that
the server isready to service client connections:;

nysqgl d: ready for connections
Version: '4.0.14-10g" socket: '' port: 3306

The server continues to write to the console any further diagnostic output it produces. You can open a
new console window in which to run client programs.

If you omit the - - consol e option, the server writes diagnostic output to the error log in the data dir-
ectory (C. \ mysql \ dat a by default). The error log isthe filewith the. er r extension.

Note: The accounts that are listed in the MySQL grant tables initially have no passwords. After starting
the server, you should set up passwords for them using the instructions in Section 2.9, “Post-Installation
Setup and Testing”.

2.3.11. 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 the nysql d server from the command line, you should start a console window (a “DOS win-
dow") and enter this command:

C.\> C\Program Fi |l es\ MySQ.\ M\ySQ. Server 4.1\ bin\nysqgld

The path used in the preceding example may vary depending on the install location of MySQL on your
system.

On non-NT versions of Windows, this starts mysql d in the background. That is, after the server starts,
you should see another command prompt. If you start the server this way on Windows NT, 2000, XP, or
2003, the server runsin the foreground and no command prompt appears until the server exits. Because
of this, you should open another console window to run client programs while the server is running.

Y ou can stop the MySQL server by executing this command:

C.\> C\Program Fi | es\ MySQL\ M\ySQ. Server 4.1\ bin\nysgladm n -u root shutdown

This invokes the MySQL administrative utility mysql admi n to connect to the server and tell it to shut
down. The command connects as the MySQL r oot user, which is the default administrative account in
the MySQL grant system. Note that users in 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 indic-
ate the cause of the problem. The error log is located in the C: \ nysql \ dat a directory. It is the file
with a suffix of . err. You can also try to start the server asmysql d - - consol e; in this case, you
may get some useful information on the screen that may help solve the problem.

The last option is to start nysql d with - - st andal one - -debug. In this case, nysql d writes a
log file C:\ nysql d. trace that should contain the reason why nmysql d doesn't start. See Sec-
tion F.1.2, “Creating Trace Files’.
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Use nysqgl d --verbose --hel p todisplay al the options that mysql d understands. (Prior to
MySQL 4.1, omit the - - ver bose option.)

2.3.12. Starting MySQL as a Windows Service

On the NT family (Windows NT, 2000, XP, 2003), the recommended way to run MySQL isto instal it
as a Windows service. With the MySQL server installed as a service, Windows starts and stops it server
automatically when Windows starts and stops. A MySQL server installed as a service can also be con-
trolled from the command line using NET commands, or with the graphical Ser vi ces utility.

The Ser vi ces utility (the Windows Ser vi ce Contr ol Manager) can be found in the Windows
Control Panel (under Adni ni strative Tool s on Windows 2000, XP, and Server 2003). It is
advisable to close the Ser vi ces utility while performing server installation or removal operations
from this command line. This prevents some odd errors.

Before installing MySQL as a Windows service, you should first stop the current server if it is running
by using the following command:

C\> C\nysqgl\bin\nysgladnmin -u root shutdown

This invokes the MySQL administrative utility mysql admi n to connect to the server and tell it to shut
down. The command connects as the MySQL r oot user, which is the default administrative account in
the MySQL grant system. Note that users in the MySQL grant system are wholly independent from any
login users under Windows.

Install the server as a service using this command:

C\> nysqgld --install

If you have problems installing nysql d asaservice using just the server name, try installing it using its
full pathname. For example:

C\> C\nysqgl\bin\nysqgld --install

The service-installation command does not start the server. Instructions for that are given later in this
section.

Before MySQL 4.0.2, no command-line arguments can be given following the - -i nst al | option.
MySQL 4.0.2 and up offers limited support for additional arguments:

* You can specify a service name immediately following the - - i nst al | option. The default service

nameis My SQL.

» Asof MySQL 4.0.3, if aservice nameisgiven, it can be followed by asingle option. By convention,
thisshould be- - def aul t s-fi | e=fil| e_nane to specify the name of an option file from which
the server should read options when it starts.

It is possible to use a single option other than - - def aul t s-fi |l e, but this is discouraged. -
-defaul ts-fil e ismoreflexible because 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 As of MySQL 5.0.1, you can also specify a - -1 ocal - servi 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 -
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-defaults-fileand--1ocal -servi ce aregiven following the service name, they can bein
any order.

For a MySQL server that is installed as a Windows service, the following rules determine the service
name and option files that the server uses:

» If the service-installation command specifies no service name or the default service name (My SQL)
following the - - i nst al | option, the server uses the a service name of My SQL and reads options
fromthe[ mysql d] group in the standard option files.

» If the service-installation command specifies a service name other than MySQL following the -
-install option, the server uses that service name. It reads options from the group that has the
same name as the service, and reads options from the standard option files.

Asof MySQL 4.0.17, the server aso reads options from the [ nysql d] group from the standard op-
tion files. This allows you to use the [ mysql d] group for options that should be used by all
MySQL services, and an option group with the same name as a service for use by the server installed
with that service name.

» If the service-installation command specifiesa - - def aul t s-fi | e option after the service name,
the server reads options only from the [ nysql d] group of the named file and ignores the standard
option files.

As amore complex example, consider the following command:

C\> C\nysqgl\bin\inysgld --install MySQ. --defaults-file=C. \ny-opts.cnf

Here, the default service name (MySQL) is given after the --install option. If no -
-defaul ts-fil e option had been given, this command would have the effect of causing the server
to read the [nysqgld] group from the standard option files. However, because the -
-defaul ts-fil e optionis present, the server reads options from the [ nysql d] option group, but
only from the named file.

You can aso specify options as “St art par anet er s” in the Windows Ser vi ces utility before
you start the MySQL service.

Note: Prior to MySQL 4.0.17, a server installed as a Windows service has problems starting if its path-
name or the service name contains spaces. For this reason, with older versions, avoid installing MySQL
inadirectory suchasC: \ Progr am Fi | es or using a service name containing spaces.

Once aMySQL server has been installed as a service, Windows starts the service automatically whenev-
er Windows starts. The service also can be started immediately from the Ser vi ces utility, or by using
the command NET START MySQL. The NET command is not case sensitive.

When run as a service, mysql d has no access to a console window, so no messages can be seen there.
If mysql d doesn't start, check the error log to see whether the server wrote any messages there to indic-
ate the cause of the problem. The error log is located in the MySQL data directory (for example,
C.\ nysql \ dat a). It isthefilewith asuffix of . err .

When a MySQL server has been installed as a service, and the service is running, Windows stops the
service automatically when Windows shuts down. The server also can be stopped manually by using the
Ser vi ces utility, the command NET STOP MySQL, or the command mysql adm n shut down.

From MySQL 3.23.44 on, you have the choice of installing the server asa Manual service if you don't
wish the service to be started automatically during the boot process. To do this, use the -
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-instal | -manual option rather thanthe--i nstal | option:

C\> C\nysqgl\bin\mysgld --install-nmnual

To remove aserver that isinstalled as a service, first stop it if it isrunning. Then usethe - - r enove op-
tion to removeit:

C\> C\nysqgl\bin\nysgld --renpbve

For MySQL versions older than 3.23.49, one problem with automatic MySQL service shutdown is that
Windows waited only for a few seconds for the shutdown to complete, then killed the database server
process if the time limit was exceeded. This had the potential to cause problems. (For example, the | n-

noDB storage engine would have to perform crash recovery at the next startup.) Starting from MySQL
3.23.49, Windows waits longer for the MySQL server shutdown to complete. If you notice this still is
not enough for your installation, it is safest not to run the MySQL server as a service. Instead, start it
from the command-line prompt, and stop it with mysql adnmi n shut down.

This change to tell Windows to wait longer when stopping the MySQL server works for Windows 2000
and XP. It does not work for Windows NT, where Windows waits only 20 seconds for a service to shut
down, and after that kills the service process. Y ou can increase this default by opening the Registry Edit-
or \wi nnt\systenB2\regedt 32. exe and editing the value of Wit ToKill Service-
Ti meout a HKEY_LOCAL_MACHI NE\ SYSTEM Current Control Set\ Control in the Re
gistry tree. Specify the new larger value in milliseconds. For example, the value 120000 tells Windows
NT to wait up to 120 seconds.

If mysql d isnot running as a service, you can start it from the command line. For instructions, see Sec-
tion 2.3.11, “ Starting MySQL from the Windows Command Line".

Please see Section 2.3.14, “Troubleshooting a MySQL Installation Under Windows™ if you encounter
difficulties during installation.

2.3.13. Testing The MySQL Installation

Y ou can test whether the MySQL server isworking by executing any of the following commands:

C:\> C\nmnysql\bi n\ nysgl show

C\> C\nysqgl\bin\mysgl show -u root nysql

C\> C\nysqgl\bin\nysqgl admi n version status proc
C\> C\nysqgl\bin\nysqgl test

If mysql disslow to respond to TCP/IP connections from client programs on Windows 9x/Me, thereis
probably a problem with your DNS. In this case, start mysql d with the- - ski p- nane- r esol ve op-
tionand use only | ocal host and IP numbersinthe Host column of the MySQL grant tables.

You can force a MySQL client to use a named pipe connection rather than TCP/IP by specifying the -
- pi pe option or by specifying . (period) as the host name. Use the - - socket option to specify the
name of the pipe. As of MySQL 4.1, you can usethe - - pr ot ocol =PI PE option instead.

There are two versions of the MySQL command-line tool on Windows:

Binary Description
mysql Compiled on native Windows, offering limited text editing capabilities.
nmysql ¢ Compiled with the Cygnus GNU compiler and libraries, which offersr eadl i ne edit-

ing. mysql ¢ was intended for use primarily with Windows 9x/Me. It does not support
the updated authentication protocol used beginning with MySQL 4.1, and is not suppor-
ted in MySQL 4.1 and above. Beginning with MySQL 4.1.8, it isno longer included in
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| MySQL Windows distributions.

To use nysql ¢, you must have a copy of the cygwi nb19. dl | library installed somewhere that
nysql ¢ canfind it. If your distribution does not have the cygwi nb19. dI | library in the bi n direct-
ory under the base directory of your MySQL installation, look for it inthel i b directory and copy it to
your Windows system directory (\ W ndows\ syst emor asimilar place).

2.3.14. Troubleshooting a MySQL Installation Under Win-
dows

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 is to help you diagnose and correct some of
these errors.

Y our first resource when troubleshooting server issuesis the error log. The MySQL server uses the error
log to record information relevant to the error that is preventing the server from starting. The error log is
located in the data directory specified in your ny. i ni file. The default data directory location is
C.\ nysql \ dat a. See Section 5.11.1, “The Error Log".

Another source of information regarding possible errors is the console messages displayed when the
MySQL service is starting. Use the NET START mysqgl command from the command line after in-
staling nysql d as aservice to see any error messages regarding the starting of the MySQL server as a
service. See Section 2.3.12, “ Starting MySQL as a Windows Service”.

The following are examples of some of the more common error messages you may encounter when in-
stalling MySQL and starting the server for the first time:

System error 1067 has occurred.
Fatal error: Can't open privilege tables: Table 'nysql.host' doesn't exist

These messages occur when the MySQL server cannot find the mysql privileges database or other
critical files. This error is often encountered when the MySQL base or data directories are installed
in different locations than the default locations (C: \ mysql and C: \ nysql \ dat a, respectively).

One situation when this may occur is when MySQL is upgraded and installed to a new location, but
the configuration file is not updated to reflect the new install 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 a directory other than C: \ mysql you need to ensure that the
MySQL server is aware of this through the use of a configuration (rmy. i ni ) file. The ny. i ni file
needs to be located in your Windows directory, typically located at C: \ W nNT or C: \ W NDOWS.
Y ou can determine its exact location from the value of the W NDI R environment variable by issuing
the following command from the command prompt:

C:\> echo 9 NDI R%

An option file can be created and modified with any text editor, such as the Notepad program. For
example, if MySQL isinstalled at E: \ mysql and the data directory islocated at D: \ MySQLdat a,
you can create the option file and set up a[ nysql d] section to specify values for the basedir and
datadir parameters:
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[nysqld] _ _

# set basedir to your installation path

basedi r=E: / mysq|l

# set datadir to the location 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 back-
slashes. If you do use backslashes, you must double them:

[nysqgld] _ _

# set basedir to your installation path

basedi r=C:\\ Program Fi | es\\ nysql

# set datadir to the location of your data directory
dat adi r =D: \\ MySQLdat a

If you change the dat adi r value in your MySQL configuration file, you must move the contents
of the existing MySQL data directory before restarting the MySQL server.

See Section 2.3.8, “ Creating an Option File”.
Error: Cannot create Wndows service for MySql. Error: O

This error is encountered when you re-install or upgrade MySQL without first stopping and remov-
ing the existing MySQL service and install MySQL using the MySQL Configuration Wizard. This
happens because when the Configuration Wizard tries to install the service it finds an existing ser-
vice with the same name.

One solution to this problem is to choose a service name other than nysql when using the configur-
ation wizard. Thiswill allow the new serviceto beinstalled correctly, but |eaves the outdated service
in place. While thisis harmlessit is best to remove old services that are no longer in use.

To permanently remove the old mysgl service, execute the following command as a user with ad-
ministrative privileges, on the command-line;

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

If the sc utility is not available for your version of Windows, download the del sr v utility from ht-
tp://www.microsoft.com/windows2000/techinfo/reskit/toolgexisting/delsrv-o.asp  and  use the
del srv mysql syntax.

2.3.15. Upgrading MySQL on Windows

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

1.  You should always back up your current MySQL installation before performing an upgrade. See
Section 5.9.1, “Database Backups'.
2. Download the latest Windows distribution of MySQL from http://dev.mysgl.com.

3. Before upgrading MySQL, you must stop the server.
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If the server isinstalled as a service, stop the service with the following command from the com-
mand prompt:

C:\> NET STOP MySQL

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

C\> C\nysql\bin\nmysgladnm n -u root shutdown

When upgrading to MySQL 4.1.5 or higher from a previous version, or when upgrading from aver-
sion of MySQL installed from a Zip archive to a version of MySQL installed with the MySQL In-

stallation Wizard, you must manually remove the previous installation and MySQL service (if the
server isinstalled as a service).

To remove the MySQL service, use the following command:

C\> C\nysql\bin\nysgld --renove

If you do not remove the existing service, the MySQL Installation Wizard may fail to prop-
erly install the new MySQL service.

If you are using the MySQL Installation Wizard, start the wizard as described in Section 2.3.4,
“Using the MySQL Installation Wizard”.

If you areinstalling MySQL from a Zip archive, extract the archive. Y ou may either overwrite your
existing MySQL installation (usually located at C: \ mysql ), or install it into a different directory,
such asC: \ mysql 4. Overwriting the existing installation is recommended.

Restart the server. For example, use NET START MySQL if you run MySQL as a service, or in-
vokenysql d directly otherwise.

Refer to Section 2.10, “Upgrading MySQL" for additional information on upgrading MySQL that
is not specific to Windows.

If you encounter errors, see Section 2.3.14, “Troubleshooting a MySQL Installation Under Win-
dows’.

2.3.16. 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:

Windows 95 and threads

Windows 95 leaks about 200 bytes of main memory for each thread creation. Each connection in
MySQL creates a hew thread, so you shouldn't run mysql d for an extended time on Windows 95 if
your server handles many connections! Other versions of Windows don't suffer from this bug.
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
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connect to and disconnect from the server at a high rate, it is possible for al available ports to be
used up before closed ports become available again. If this happens, the MySQL server appearsto be
unresponsive even though it is running. Note that ports may be used by other applications running on
the machine as well, in which case the number of ports availableto MySQL islower.

For more information, see http://support.microsoft.com/default.aspx?scid=kb;en-us;196271.
Concurrent reads

MySQL depends on the pr ead() and pwrite() calsto be ableto mix | NSERT and SELECT.
Currently we use mutexes to emulate pr ead( ) /pwri t e() . We will, in the long run, replace the
file level interface with a virtual interface so that we can usethereadfil e()/mritefil e() in-
terface on NT, 2000, and XP to get more speed. The current implementation limits the number of
open files MySQL can use to 2,048 (1,024 before MySQL 4.0.19), which means that you cannot run
as many concurrent threads on NT, 2000, XP, and 2003 as on Unix.

Blocking read

MySQL uses a blocking read for each connection, which has the following implications if named
pipe connections are enabled:

e A connection is not disconnected automatically after eight hours, as happens with the Unix ver-
sion of MySQL.

« If aconnection hangs, it'simpossible to break it without killing MySQL.

e nysql adm n kil l doesnotwork on asleeping connection.

* nysql adm n shut down can't abort aslong as there are sleeping connections.

We plan to fix this problem when our Windows devel opers have figured out a nice workaround.
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 MERGE table does not work on Windows because the
MERGE handler does the table mapping hidden from the upper layer of MySQL. Because Windows
doesn't allow you to drop files that are open, you first must flush all MERGE tables (with FLUSH
TABLES) or drop the MERGE table before dropping the table. We will fix this at the same time we
introduce views.

DATA DI RECTORY and | NDEX DI RECTCRY

The DATA DI RECTORY and | NDEX DI RECTCRY options for CREATE TABLE are ignored on
Windows, because Windows doesn't support symbolic links. These options also are ignored on sys-
tems that have anon-functional r eal pat h() call.

DROP DATABASE

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

Killing MySQL from the Task M anager
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You cannot kill MySQL from the Task Manager or with the shutdown utility in Windows 95. You
must stop it with mysqgl adm n shut down.

e Case-insensitive names

Filenames are not case sensitive on Windows, so MySQL database and table names are also not case
sensitive on Windows. The only restriction is that database and table names must be specified using
the same case throughout a given statement. See Section 9.2.2, “Identifier Case Sensitivity”.

e The'\’ pathname separator character

Pathname components in Windows are separated by the ‘\ * character, which is also the escape char-
acter in MySQL. If you areusing LOAD DATA | NFI LEor SELECT ... | NTO OUTFI LE, use
Unix-style filenameswith */ * characters:

mysqgl > LOAD DATA INFILE ' C./tnp/skr.txt' | NTO TABLE skr;

mysqgl > SELECT * | NTO QUTFI LE ' C./tnp/skr.txt' FROM skr;

Alternatively, you must double the ‘\ * character:

mysqgl > LOAD DATA INFILE ' C:\\tnp\\skr.txt' | NTO TABLE skr;

mysqgl > 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 charac-
ter ~Z | CHAR( 24) , Windows thinks it has encountered end-of-file and aborts the program.

Thisismainly a problem when you try to apply abinary log as follows:
C.\> nysql bi nl og bi nary-1og-name | 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 binl og binary-log-file --result-file=/tnp/bin.sql
C\> nysql --user=root --execute "source /tnp/bin.sql"
The latter command also can be used to reliably read in any SQL file that may contain binary data.
* Access denied for user error

If you attempt to run a MySQL client program to connect to a server running on the same machine,
but get the error Access deni ed for user 'sone-user' @unknown' to database
"mysql ', thismeansthat MySQL cannot resolve your hostname properly.

To fix this, you should create a file named \ wi ndows\ host s containing the following informa-
tion:

127.0.0.1 | ocal host

Here are some open issues for anyone who might want to help usimprove MySQL on Windows:
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* Add macrosto use the faster thread-safe increment/decrement methods provided by Windows.

2.4. Installing MySQL on Linux

The recommended way to install MySQL on Linux is by using the RPM packages. The MySQL RPMs
are currently built on a SUSE Linux 7.3 system, but should work on most versions of Linux that support
r pmand usegl i bc. To obtain RPM packages, see Section 2.1.3, “How to Get MySQL".

MySQL AB does provide some platform-specific RPMs; the difference between a platform-specific
RPM and a generic RPM is that the platform-specific RPMs are built on the targeted platform and are
linked dynamically whereas the generic RPM islinked statically with LinuxThreads.

Note: RPM distributions of MySQL often are provided by other vendors. Be aware that they may differ
in features and capabilities from those built by MySQL AB, and that the instructions in 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 receive the error “Sorry, the host
"xxxx' could not be | ooked up”),seeSection2.12.1.2, “Linux Binary Distribution Notes”.

In most cases, you only need to install the MySQL- server and MySQ_- cl i ent packagesto get a
functional MySQL installation. The other packages are not required for a standard installation. If you
want to run a MySQL-Max server that has additional capabilities, you should also install the My SQL-
Max RPM. However, you should do so only after installing the MySQL- ser ver RPM. See Sec-
tion5.1.2, “The mysql d- nax Extended MySQL Server”.

If you get a dependency failure when trying to install the MySQL 4.0 packages (for example, “er r or :
renovi ng these packages woul d break dependencies: |ibmysqglclient.so.10
is needed by ..."), you should aso install the package My SQL- shar ed- conpat , which in-
cludes both the shared libraries for backward compatibility (I i brrysqgl cli ent. so. 12 for MySQL
4.0and ! i bnysql cli ent. so. 10 for MySQL 3.23).

Many 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), itis
sufficient to simply leave this package installed and just upgrade 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 My SQ_- shar ed RPM, or use the My SQL- shar ed- conpat package instead.

The following RPM packages are available:

e M/SQL-server-VERSI ON. i 386. rpm
The MySQL server. You need this unless you only want to connect to a MySQL server running on
another machine. Note: Server RPM files were called MySQL- VERSI ON. i 386. r pm before
MySQL 4.0.10. That is, they did not have - ser ver inthe name.

* MSQL- Max- VERSI ON. i 386. rpm
The MySQL-Max server. This server has additional capabilities that the one provided in the
MySQL- server RPM does not. You must install the MySQL- ser ver RPM first, because the
My SQ.- Max RPM depends onit.

e MySQL-client-VERSI ON.i386.rpm

The standard MySQL client programs. Y ou probably always want to install this package.
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* MSQL-bench- VERSI ON. i 386. rpm
Tests and benchmarks. Requires Perl and the DBD: : nmysql module.
* MSQL-devel - VERSI ON. i 386. rpm

The libraries and include files that are needed if you want to compile other MySQL clients, such as
the Perl modules.

* MSQL-shared- VERSI ON. 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 .

* My/SQL- shar ed- conpat - VERSI ON. i 386. r pm

This package includes the shared libraries for both MySQL 3.23 and MySQL 4.0. Install this pack-
age instead of MySQL- shar ed if you have applications installed that are dynamically linked
against MySQL 3.23 but you want to upgrade to MySQL 4.0 without breaking the library dependen-
cies. This package has been available since MySQL 4.0.13.

e My/SQL- enbedded- VERSI ON. i 386. rpm
The embedded MySQL server library (from MySQL 4.0).
e MSQL- 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 example, Alpha or SPARC).

To see dl filesin an RPM package (for example, aMySQL- ser ver RPM), run:
shel I > rpm -gpl MySQ.-server-VERSI ON.i 386.rpm

To perform a standard minimal installation, run:

shel I > rpm-i MySQL-server-VERSI ON.i 386.rpm
shell> rpm-i MySQL-client-VERSI ON. i 386.rpm

Toinstall just the client package, run:

shell> rpm-i MySQL-client-VERSI ON. i 386.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 2.1.4, “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 ac-
count for auser named nysql (if one does not exist) to use for running the MySQL server, and creates
the appropriate entriesin/ et c/init. 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 Sec-
tion 2.9.2.2, “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
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scriptsin/etc/init.d (directly or via a symlink), you should create a symbolic link that points to
the location where your initialization scripts actually are installed. For example, if that location is /

etc/rc.d/init.d, usethese commands before installing the RPM to create /etc/init.d asa
symbolic link that points there:

shell > cd /etc
shell>1n -s rc.d/init.d .

However, all current major Linux distributions should support the new directory layout that uses /
etc/init.d,becauseitisrequired for LSB (Linux Standard Base) compliance.

If the RPM files that you install include MySQL- ser ver , thenysql 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 Sec-
tion 2.7, “Installing MySQL on Other Unix-Like Systems’.

Note: The accounts that are listed in the MySQL grant tables initially have no passwords. After starting
the server, you should set up passwords for them using the instructions in Section 2.9, “Post-Installation
Setup and Testing”.

2.5. Installing MySQL on Mac OS X

Beginning with MySQL 4.0.11, you can install MySQL on Mac OS X 10.2.x (“Jaguar”) and up using a
Mac OS X binary package in PKG format instead of the binary tarball distribution. Please note that older
versions of Mac OS X (for example, 10.1.x) are not supported by this package.

The package is located inside a disk image (. dng) file that you first need to mount by double-clicking
itsicon in the Finder. It should then mount the image and display its contents.

To obtain MySQL, see Section 2.1.3, “How to Get MySQL".

Note: Before proceeding with the installation, be sure to shut down all running MySQL server instances
by either using the MySQL Manager Application (on Mac OS X Server) or vianysgl adnmi n shut -
down on the command line.

To actudly install the MySQL PKG file, double-click on the package icon. This launches the Mac OS X
Package Installer, which guides you through the installation of MySQL.

Due to a bug in the Mac OS X package installer, you may see this error message in the destination disk
selection dialog:

You cannot install this software on this disk. (null)

If this error occurs, simply click the Go Back button once to return to the previous screen. Then click
Cont i nue to advance to the destination disk selection again, and you should be able to choose the des-
tination disk correctly. We have reported this bug to Apple and it is investigating this problem.

The Mac OS X PKG of MySQL instalsitself into/ usr/ | ocal / mysqgl - VERSI ON and aso installs
a symbolic link, /usr/l ocal / mysql, pointing to the new location. If a directory named /
usr/ 1l ocal / nysql exigts, itisrenamed to/usr/| ocal / nysql . bak first. Additionaly, the in-
staller creates the grant tables in the nysql database by executing mnysql _i nst al | _db after thein-
stallation.

The installation layout is similar to that of at ar file binary distribution; all MySQL binaries are located
in the directory /usr/local/mysqgl/bin. The MySQL socket file is created as /
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t np/ nysql . sock by default. See Section 2.1.5, “Installation Layouts’.

MySQL installation requires a Mac OS X user account named mysql . 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, you have a version of MySQL installed. The versions of MySQL
that ship with Mac OS X Server versions are shown in the following table:

Mac OS X Server Version MySQL Version
10.2-10.2.2 3.2351
10.2.3-10.2.6 3.2353

10.3 4.0.14

10.3.2 4,0.16

10.4.0 4.1.10a

This manual section covers the installation of the official MySQL Mac OS X PKG only. Make sure to
read Apple's help information about installing MySQL: Run the “Help View” application, select “Mac
OS X Server” help, do asearch for “MySQL,” and read the item entitled “Installing MySQL .”

For pre-installed versions of MySQL on Mac OS X Server, note especially that you should start
nysql d withsaf e_nysql 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.xx 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 2.10.8, “Upgrading the
Grant Tables’.

If you would like to automatically start up MySQL during system startup, you also need to install the
MySQL Startup Item. Starting with MySQL 4.0.15, it is part of the Mac OS X installation disk images
as a separate installation package. Simply double-click the MySQLSt ar t upl t em pkg icon and fol-
low the instructionsto install it.

Note that the Startup Item need be installed only once! There is no need to install it each time you up-
grade the MySQL package later.

The Startup Item is installed into / Li brary/ St art upl t ens/ My SQLCOM (Before MySQL 4.1.2,
the location was / Li brary/ St art upl t ens/ MySQ., but that collided with the MySQL Startup
Item installed by Mac OS X Server.) Startup Item installation adds a variable MYSQLCOVE- YES- to
the system configuration file/ et ¢/ host conf i g. If youwould like to disable the automatic startup of
MySQL, simply change this variable to MYSQLCOMVE- NG- .

On Mac OS X Server, the default MySQL installation uses the variable MYSQL in the /
et ¢/ host confi g file. The MySQL AB Startup Item installer disables this variable by setting it to
MYSQL=- NO- . This avoids boot time conflicts with the MYSQLCOM variable used by the MySQL AB
Startup Item. However, it does not shut down arunning MySQL server. Y ou should do that yourself.

After the installation, you can start up MySQL by running the following commands in a terminal win-
dow. Y ou must have administrator privilegesto perform this task.

If you have installed the Startup Item:
shel | > sudo /Library/ Startupltenms/MSQ.COM MySQ.COM st art
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(Enter your password, if necessary)
(Press Control-D or enter "exit" to exit the shell)

For versions of MySQL older than 4.1.3, substitute / Li b-
rary/ Startupltens/ MySQ.COM My SQLCOM with / Li b-
rary/ Startupltens/ MySQ/ MySQL above.

If you don't use the Startup Item, enter the following command sequence:

shel I > cd /usr/I|ocal / mysql

shel | > sudo ./bin/nysqld_safe

(Enter your password, if necessary)

(Press Control -2)

shel | > bg

(Press Control-D or enter "exit" to exit the shell)

You should be able to connect to the MySQL server, for example, by running /
usr/ 1l ocal / nysql / bi n/ nysql .

Note: The accounts that are listed in the MySQL grant tables initially have no passwords. After starting
the server, you should set up passwords for them using the instructions in Section 2.9, “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 asmysql and mysql adm n from the command line. The syntax fort csh is:

alias nmysql /usr/local/nysql/bin/nysqgl

alias nysql adnmin /usr/local/mnmysqgl/bin/nysql adm n

For bash, use:

alias nmysql =/ usr/ I ocal / nysql/bi n/ nysql

al i as nysql admi n=/usr/ | ocal / mysql / bi n/ nysql adm n

Even better, add / usr/ | ocal / nysql / bi n to your PATH environment variable. For example, add
the following line to your $HOVE/ . t cshr ¢ fileif your shell ist csh:

set env PATH ${ PATH}:/usr/ 1 ocal / mysql / bin

If no. t cshrc fileexistsin your home directory, create it with atext editor.

If you are upgrading an existing installation, please note that installing a new MySQL PKG does not re-
move the directory of an older installation. Unfortunately, the Mac OS X Installer does not yet offer the
functionality required to properly upgrade previously installed packages.

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 directory. Make sure that neither the old server nor the new one is running
when you do this. After you have copied over the MySQL database 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 directories
locatedin/ Li brary/ Recei pt s/ mysql - VERSI ON. pkg.

2.6. Installing MySQL on NetWare

Porting MySQL to NetWare was an effort spearheaded by Novell. Novell customers should be pleased
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to note that NetWare 6.5 ships with bundled MySQL binaries, complete with an automatic commercial
use license for all serversrunning that version of NetWare.

MySQL for NetWare is compiled using a combination of Met r ower ks CodeVWarri or for Net-
War e and specia cross-compilation versions of the GNU autotoals.

The latest binary packages for NetWare can be obtained at http://dev.mysgl.com/downloads/. See Sec-
tion 2.1.3, “How to Get MySQL".

In order to host MySQL, the NetWare server must meet these requirements:
» Latest Support Pack of NetWare 6.5 [http://support.novell.com/filefinder/18197/index.html] or Net-
Ware 6.0 [http://support.novell.com/filefinder/13659/index.html] installed.
* The system must meet Novell's minimum requirements to run the respective version of NetWare.
* MySQL data, as well as the binaries themselves, must be installed on an NSS volume; traditional
volumes are not supported.
Toinstall MySQL for NetWare, use the following procedure:
1. If you are upgrading from a prior installation, stop the MySQL server. Thisis done from the server
console, using the following command:
SERVER: nysqgl admin -u root shutdown
2. Log on to the target server from a client machine with access to the location where you are in-
stalling MySQL.

3. Extract the binary package Zip file onto the server. Be sure to alow the paths in the Zip file to be
used. It is safeto simply extract thefileto SYS: \ .

If you are upgrading from a prior installation, you may need to copy the data directory (for ex-
ample, SYS: MYSQL\ DATA), aswell as ny. cnf , if you have customized it. You can then delete
the old copy of MySQL.

4.  You might want to rename the directory to something more consistent and easy to use. The ex-
amplesiin this manual use SYS: MYSCL to refer to the installation directory.

Note that MySQL installation on NetWare does not detect if a version of MySQL is aready in-
stalled 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, files in SYS: \ MySQL are overwritten by the MySQL
version present in NetWare Support Pack.

5. At the server console, add a search path for the directory containing the MySQL NLMs. For ex-
ample:

SERVER: SEARCH ADD SYS: MYSQ.\ BI N
6. Initialize the data directory and the grant tables, if needed, by executing mysqgl _i nstal | _db at
the server console.

7. Start the MySQL server using nysql d_saf e at the server console.

91


http://dev.mysql.com/downloads/
http://support.novell.com/filefinder/18197/index.html
http://support.novell.com/filefinder/13659/index.html
http://support.novell.com/filefinder/13659/index.html

Installing MySQL

8. To finish the installation, you should also add the following commands to aut oexec. ncf . For
example, if your MySQL instalation isin SYS: MYSQL and you want MySQL to start automatic-
ally, you could add these lines:

#Starts the MySQL 4. 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 - I ocki ng option on the command line:

#Starts the MySQL 4. 0. x dat abase server

SEARCH ADD SYS: MYSQL\ BI N
MYSQLD_SAFE - - ski p- ext er nal - | ocki ng

It is also necessary to use CHECK TABLE and REPAI R TABLE instead of nmyi santhk, because
nmyi santhk makes use of external locking. External locking is known to have problems on Net-
Ware 6.0; the problem has been eliminated in NetWare 6.5.

mysqgl d_saf e on NetWare provides a screen presence. When you unload (shut down) the
mysql 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, use the - - aut ocl ose option to
nmysql d_saf e. For example:

#Starts the MySQL 4. 0. x dat abase server

SEARCH ADD SYS: MYSQL\ BI N
MYSQ.D_SAFE - - aut ocl ose

9. When installing MySQL version 4.1.x or later either for the first time or upgrading the 4.0.x ver-
sion to 4.1.x or later, download and install the latest and appropriate Perl module and PHP exten-
sion:

» Perl for NetWare: http://forge.novell.com/modul es/xfcontent/downl oads.php/perl/Modules/

e PHPfor NetWare: http://forge.novell.com/modul es/xf content/downl oads. php/php/M odul es/
The behavior of nysql d_saf e on NetWare is described further in Section 5.1.3, “mysgld_safe —
MySQL Server Startup Script”.

If there was an existing installation of MySQL on the server, be sure to check for existing MySQL star-
tup commandsin aut oexec. ncf , and edit or delete them as necessary.

Note: The accounts that are listed in the MySQL grant tables initially have no passwords. After starting
the server, you should set up passwords for them using the instructions in Section 2.9, “Post-Installation
Setup and Testing”.

2.7. Installing MySQL on Other Unix-Like Sys-
tems

This section covers the installation of MySQL binary distributions that are provided for various plat-
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forms in the form of compressed t ar files (files with a . t ar. gz extension). See Section 2.1.2.5,
“MySQL Binaries Compiled by MySQL AB” for adetailed list.

To obtain MySQL, see Section 2.1.3, “How to Get MySQL".

MySQL t ar file binary distributions have names of the form nysql - VERSI ON- OS. t ar . gz, where
VERSI ONisanumber (for example, 4. 0. 17), and OS indicates the type of operating system for which
the distribution isintended (for example, pc- | i nux-i 686).

In addition to these generic packages, we also offer binariesin platform-specific package formats for se-
lected platforms. See Section 2.2, “Standard MySQL Installation Using a Binary Distribution” for more
information on how to install these.

Y ou need the following tools to install aMySQL t ar file binary distribution:

 GNU gunzi p to uncompress the distribution.

* A reasonablet ar to unpack the distribution. GNU t ar is known to work. Some operating systems
come with a pre-installed version of t ar that is known to have problems. For example, Mac OS X
tar and Sunt ar are known to have problems with long filenames. On Mac OS X, you can use the
pre-installed gnut ar program. On other systems with a deficient t ar, you should install GNU
tar first.

If you run into problems, please always use nysql bug when posting questions to a MySQL mailing
list. Even if the problem isn't abug, nysql bug gathers system information that helps others solve your
problem. By not using nysql bug, you lessen the likelihood of getting a solution to your problem. Y ou
can find nysql bug in the bi n directory after you unpack the distribution. See Section 1.7.1.3, “How
to Report Bugs or Problems”.

The basic commands you must execute to install and use aMySQL binary distribution are:

shel | > groupadd nysql

shel | > useradd -g nysql nysql

shel I > cd /usr/1ocal

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

shel | > scripts/mysqgl __install _db --user=nysql
shel | > chown -R root .

shel | > chown -R nysql data

shel | > chgrp -R nysqgl .

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

For versions of MySQL older than 4.0, substitute bi n/ saf e_mysql d for bi n/ mysqgl d_safe in
the final command.

Note: This procedure does not set up any passwords for MySQL accounts. After following the proced-
ure, proceed to Section 2.9, “Post-Installation Setup and Testing”.

A more detailed version of the preceding description for installing a binary distribution follows:

1. Addaloginuser and group for mysqgl d to run as:

shel | > groupadd nysql
shel | > useradd -g nysql nysql
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These commands add the nysql group and the mysql user. The syntax for user add and
gr oupadd may differ slightly on different versions of Unix. They may also be called adduser
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 unpack the distribution under / usr /| ocal . (The instructions, there-
fore, assume that you have permission to create files and directoriesin / usr /| ocal . If that dir-
ectory is protected, you need to perform the installation asr oot .)

shel | > cd /usr/I ocal

Obtain a distribution file from one of the sites listed in Section 2.1.3, “How to Get MySQL"”. For a
given release, binary distributions for al platforms are built from the same MySQL source distribu-
tion.

Unpack the distribution, which creates the installation directory. Then create a symbolic link to that
directory:

shel | > gunzip < /path/to/ nmysqgl -VERSION-OS. tar.gz | tar xvf -
shell> In -s full-path-to-nysql - VERSI ON- CS nysql

Thet ar command creates a directory named nysql - VERSI ON- CS. The | n command makes a
symbolic link to that directory. This lets you refer more easily to the installation directory as /
usr/ |l ocal / nysql .

With GNU t ar, no separate invocation of gunzi p is necessary. You can replace the first line
with the following alternative command to uncompress and extract the distribution:

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

Change location into the installation directory:

shel | > cd mysql

You can find several files and subdirectories in the mysql directory. The most important for in-

stallation purposes arethe bi n and scri pt s subdirectories.

e bin
This 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 Appendix G, Environment Variables.

e scripts

This directory containsthenysql _i nst al | _db script used to initialize the mysql database
containing the grant tables that store the server access permissions.

If you haven't installed MySQL before, you must create the MySQL grant tables:

shel | > scripts/nysqgl _install _db --user=nysql
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If you run the command as r oot , you should use the - - user option as shown. The value of the
option should be 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 as that user, you can omit the - - user option.

Note that for MySQL versions older than 3.22.10, nysql _i nst al | _db left the server running
after creating the grant tables. Thisis no longer true; you need to restart the server after performing
the remaining steps in this procedure.

7. Change the ownership of program binariesto r oot and ownership of the data directory to the user
that you run nysqgl d as. Assuming that you are located in the installation directory (/
usr/ | ocal / nysql ), the commandslook like this:

shel | > chown -R root .
shel | > chown -R nysql data
shel I > chgrp -R nysql

The first command changes the owner attribute of the files to the r oot user. The second changes
the owner attribute of the data directory to the mysql user. The third changes the group attribute to

themysql group.

8. If youwould like MySQL to start automatically when you boot your machine, you can copy sup-
port-files/nysql.server to thelocation where your system has its startup files. More in-
formation can be found in the support-fil es/ mysql.server script itself and in Sec-
tion 2.9.2.2, “ Starting and Stopping MySQL Automatically”.

9.  You can set up new accounts using the bi n/ mysql _set per m ssi on script if you install the
DBl and DBD: : nysql Perl modules. For instructions, see Section 2.13, “Perl Installation Notes’.

10. If you would like to use mysqgl access and have the MySQL distribution in some non-standard
location, you must change the location where nysql access expects to find the mysql client.
Edit thebi n/ mysql 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 mysql actually is stored on your system. If you do
not do this, aBr oken pi pe error will occur when you run nysql access.

After everything has been unpacked and installed, you should test your distribution.

Y ou can start the MySQL server with the following command:

shel I > bi n/nysql d_safe --user=nysql &

For versions of MySQL older than 4.0, substitute bi n/ saf e_mysql d for bi n/ mysql d_safe in

the command.

More information about mysql d_saf e is given in Section 5.1.3, “mysgld_safe — MySQL Server
Startup Script”.

Note: The accounts that are listed in the MySQL grant tables initially have no passwords. After starting

the server, you should set up passwords for them using the instructions in Section 2.9, “Post-Installation
Setup and Testing”.

2.8. MySQL Installation Using a Source Distri-
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bution

Before you proceed with the source installation, check first to see whether our binary is available for
your platform and whether it works for you. We put alot of effort into making sure that our binaries are
built with the best possible options.

To obtain a source distribution for MySQL, Section 2.1.3, “How to Get MySQL".

MySQL source distributions are provided as compressed t ar archives and have names of the form
nysqgl - VERSI ON. t ar . gz, where VERSI ONisanumber like5. 0. 6- bet a.

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

GNU gunzi p to uncompress the distribution.

A reasonablet ar to unpack the distribution. GNU t ar is known to work. Some operating systems
come with a pre-installed version of t ar that is known to have problems. For example, Mac OS X
tar and Sunt ar are known to have problems with long filenames. On Mac OS X, you can use the
pre-installed gnut ar program. On other systems with a deficient t ar, you should install GNU
tar first.

A working ANSI C++ compiler. gcc 2.95.2 or later, egcs 1.0.2 or later or egcs 2. 91. 66, SGI
C++, and SunPro C++ are some of the compilers that are known to work. | i bg++ is not needed
when using gcc. gcc 2.7.x has a bug that makes it impossible to compile some perfectly legal C++
files, such assql / sgl _base. cc. If you have only gcc 2.7.x, you must upgrade your gcc to be
able to compile MySQL. gcc 2.8.1 is also known to have problems on some platforms, so it should
be avoided if anew compiler exists for the platform.

gcc 2.95.2 or later is recommended when compiling MySQL 3.23.x.

A good meke program. GNU make is always recommended and is sometimes required. If you have
problems, we recommend trying GNU nmake 3.75 or newer.

If you are using a version 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 -felide-constructors and -fno-rtti aong with -
f no- except i ons. When in doubt, do the following:

CFLAGS="- (3" CXX=gcc CXXFLAGS="-(O3 -felide-constructors \

On

-fno-exceptions -fno-rtti" ./configure \
--prefix=/usr/local/nysqgl --enable-assenbler \
--with-nysql d-1dflags=-all-static

most systems, this gives you afast and stable binary.

If you run into problems, please always use mysql bug when posting questions to a MySQL mailing

list.

Even if the problem isn't abug, mysql bug gathers system information that helps others solve your

problem. By not using nysql bug, you lessen the likelihood of getting a solution to your problem. Y ou
can find mysql bug inthe scri pt s directory after you unpack the distribution. See Section 1.7.1.3,
“How to Report Bugs or Problems”.

2.8.1. Source Installation Overview

The basic commands you must execute to install a MySQL source distribution are:

shel | > groupadd nysql
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shel |
shel |

chgrp -R nysqgl .
bi n/ nysql d_safe --user=nysql &

shel | > useradd -g nmysql nysq
shel | > gunzip < nysql-VERSION.tar.gz | tar -xvf -
shel | > cd nysql - VERSI ON
shel |l > ./configure --prefix=/usr/local/mnmysql
shel | > make
shel | > make i nst al
shel | > cp support-files/ny-nediumcnf /etc/ny.cnf
shel I > cd /usr/1ocal / nmysq
shel I > bin/ nysql _install _db --user=nysql
shel | > chown -R root
shel | > chown -R nysqgl var
>
>

For versions of MySQL older than 4.0, substitute bi n/ saf e_mnysql d for bi n/ nysqgl d_saf e in
the final command.

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

shell > rpnbuild --rebuild --clean MySQL- VERSI ON. src. rpm

This makes a binary RPM that you can install. For older versions of RPM, you may have to replace the
command r prrbui | d with r pminstead.

Note: This procedure does not set up any passwords for MySQL accounts. After following the proced-
ure, proceed to Section 2.9, “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 mysql d to run as:

shel | > groupadd nysql

shel | > useradd -g nysql nysql

These commands add the nysql group and the mysql user. The syntax for user add and
gr oupadd may differ slightly on different versions of Unix. They may also be called adduser
and addgr oup.

Y ou might want to call the user and group something else instead of nysql . If so, substitute the
appropriate name in the following steps.

2. Pick the directory under which you want to unpack the distribution, and change location into it.
3. Obtain adistribution file from one of the siteslisted in Section 2.1.3, “How to Get MySQL".
4. Unpack the distribution into the current directory:

shel | > gunzip < /path/to/ nysqgl-VERSION.tar.gz | tar xvf -

This command creates adirectory named mysql - VERSI ON.

With GNU t ar , no separate invocation of gunzi p is necessary. Y ou can use the following altern-
ative command to uncompress and extract the distribution:

shel | > tar zxvf /path/to/ nysqgl-VERSION-OS.tar. gz
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Change location into the top-level directory of the unpacked distribution:

shel | > cd nysql - VERSI ON

Note that currently you must configure and build MySQL from this top-level directory. Y ou cannot
build it in a different directory.

Configure the release and compile everything:

shel | > ./configure --prefix=/usr/local/mnysqgl

shel | > nmake

When you run conf i gur e, you might want to specify some options. Run . / confi gure -
- hel p for alist of options. Section 2.8.2, “Typica conf i gur e Options’, discusses some of the
more useful options.

If confi gur e fails and you are going to send mail to a MySQL mailing list to ask for assistance,
please include any lines from confi g. | og that you think can help solve the problem. Also in-
clude the last couple of lines of output from conf i gur e. Post the bug report using the nmysql -
bug script. See Section 1.7.1.3, “How to Report Bugs or Problems”.

If the compilefails, see Section 2.8.4, “Dealing with Problems Compiling MySQL” for help.

Install the distribution:

shel | > nmake install

If you want to set up an option file, use one of those present in the support -fil es directory as
atemplate. For example:

shel | > cp support-files/ny-nediumcnf /etc/ny.cnf

Y ou might need to run these commands asr oot .

If you want to configure support for | nnoDB tables, you should edit the/ et ¢/ ny. cnf file, re-
move the # character before the option lines that start withi nnodb_. . . , and modify the option
values to be what you want. See Section 4.3.2, “Using Option Files” and Section 15.4, “I nnoDB
Configuration”.

Change location into the installation directory:

shel | > cd /usr/| ocal / nysql

If you haven't installed MySQL before, you must create the MySQL grant tables:

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

If you run the command as r oot , you should use the - - user option as shown. The value of the
option should be 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 as that user, you can omit the - - user option.

Note that for MySQL versions older than 3.22.10, nysql _i nst al | _db left the server running
after creating the grant tables. Thisis no longer true; you need to restart the server after performing
the remaining steps in this procedure.
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10. Change the ownership of program binariesto r oot and ownership of the data directory to the user
that you run nysqgl d as. Assuming that you are located in the installation directory (/
usr/ | ocal / nysql ), the commandslook like this:

shel | > chown -R root

shel | > chown -R nysqgl var
shel I > chgrp -R nysql

The first command changes the owner attribute of the files to the r oot user. The second changes
the owner attribute of the data directory to the mysql user. The third changes the group attribute to

themysql group.
11. If you would like MySQL to start automatically when you boot your machine, you can copy sup-
port-files/nysql.server to thelocation where your system has its startup files. More in-

formation can be found in the support-fil es/ mysql.server script itself and in Sec-
tion 2.9.2.2, “ Starting and Stopping MySQL Automatically”.

12. You can set up new accounts using the bi n/ mysql _set per ni ssi on script if you install the
DBl and DBD: : nysql Perl modules. For instructions, see Section 2.13, “Perl Installation Notes’.
After everything has been installed, you should initialize and test your distribution using this command:

shel | > /usr/Ilocal / mysql /bin/ nmysqgl d_safe --user=nysql &

For versions of MySQL older than 4.0, substitute saf e_nysql d for nysql d_saf e in the command.

If that command fails immediately and prints nysql d ended, you can find some information in the
host nane. err fileinthe data directory.

More information about mysql d_saf e is given in Section 5.1.3, “mysgld_safe — MySQL Server
Startup Script”.

Note: The accounts that are listed in the MySQL grant tables initially have no passwords. After starting

the server, you should set up passwords for them using the instructions in Section 2.9, “Post-Installation
Setup and Testing”.

Typical confi gur e Options

The conf i gur e script gives you a great deal of control over how you configure a MySQL source dis-
tribution. 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 Appendix G, Environment Variables. For a list
of options supported by conf i gur e, run this command:

shel Il > ./configure --help

Some of the more commonly used conf i gur e options are described here:

e To compile just the MySQL client libraries and client programs and not the server, use the -
-wi t hout - ser ver option:

shell> ./configure --wthout-server

If you don't have a C++ compiler, mysql cannot be compiled (it is the one client program that re-
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quires C++). In this case, you can remove the code in conf i gur e that tests for the C++ compiler
and then run . / conf i gur e with the - - wi t hout - ser ver option. The compile step should still
try to build mysql , but you can ignore any warnings about mysql . cc. (If make stops, try nake
- k to tell it to continue with the rest of the build even if errors occur.)

If you want to build the embedded MySQL library (Ii bnysql d. a) you should use the -
-wi t h- enbedded- ser ver option.

If you don't want your log files and database directories located under / usr/ | ocal / var, use a
conf i gur e command something like one of these:

shel | > ./configure --prefix=/usr/local/nysql
shel I > ./configure --prefix=/usr/local \
--local statedir=/usr/|ocal /nysql/data

The first command changes the instalation prefix so that everything is installed under /
usr/ | ocal / nysql rather than the default of / usr/ 1 ocal . The second command preserves the
default installation prefix, but overrides the default location for database directories (normally /
usr/l ocal /var) and changes it to / usr/ | ocal / nysql / dat a. After you have compiled
MySQL, you can change these options with option files. See Section 4.3.2, “Using Option Files’.

If you are using Unix and you want the MySQL socket located somewhere other than the default
location (normally in the directory / t np or / var / r un), useaconf i gur e command like this:

shel Il > ./configure \
--W t h-uni x- socket - pat h=/ usr/ | ocal / nysql / t np/ nysql . sock

The socket filename must be an absolute pathname. You can aso change the location of
nysql . sock later by using a MySQL option file. See Section A.4.5, “How to Protect or Change
the MySQL Socket File/ t mp/ nmysql . sock”.

If you want to compile statically linked programs (for example, to make a binary distribution, to get
more speed, or to work around problems with some Red Hat Linux distributions), run conf i gur e
likethis:
shell> ./configure --with-client-1dflags=-all-static \

--wi th-nysql d-1dfl ags=-al |l -static
If you areusing gcc and don't havel i bg++ or | i bst dc++ installed, you cantell conf i gur e to
usegcc asyour C++ compiler:
shel | > CC=gcc CXX=gcc ./configure
When you use gcc as your C++ compiler, it does not attempt to link in | i bg++ or | i bst dc++.

This may be a good idea to do even if you have these libraries installed, because some versions of
them have caused strange problems for MySQL usersin the past.

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

e gcc 27.2
CC=gcc CXX=gcc CXXFLAGS="-O3 -felide-constructors"”

e egcs 1.0.3a
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CC=gcc CXX=gcc CXXFLAGS="-O3 -felide-constructors \
-fno-exceptions -fno-rtti"

e gcc 2952

CFLAGS="- 3 -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="- (O3 - npentiunpro -nstack-align-double \
-felide-constructors -fno-exceptions -fno-rtti"

In most cases, you can get a reasonably optimized MySQL binary by using the options from the pre-
ceding list and adding the following options to the conf i gur e line:

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

The full conf i gur e linewould, in other words, be something like the following for al recent gcc
Versions:

CFLAGS="- 3 -npenti unpro" CXX=gcc CXXFLAGS="-O3 -npentiunpro \
-felide-constructors -fno-exceptions -fno-rtti" ./configure \
--prefix=/usr/local/nysql --enable-assenbler \

--with-nmysqgl d-1dflags=-all-static

The binaries we provide on the MySQL Web site at http://www.mysgl.com/ are all compiled with
full optimization and should be perfect for most users. See Section 2.1.2.5, “MySQL Binaries Com-
piled by MySQL AB”. There are some configuration settings you can tweak to make an even faster
binary, but these are only for advanced users. See Section 7.5.4, “How Compiling and Linking Af-
fects 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 bnysql cl i ent. so. N (where Nis a version number), you can work around this prob-
lem by giving the - - di sabl e- shar ed option to conf i gur e. In this case, conf i gur e does
not build ashared | i bnysql cl i ent. so. Nlibrary.

By default, MySQL usesthe |l ati n1 (cpl252) character set. To change the default set, use the -
-wi t h- char set option:

shel I > ./configure --wth-charset=CHARSET

CHARSET may be one of bi g5, cpl251, cpl1257, czech, dani sh, dec8, dos, euc_kr,
gb2312, gbk, ger manl, hebr ew, hp8, hungari an, koi 8 ru, koi 8 ukr,latinl,| at-
in2,sjis,swe7,tis620,ujis,usa7,orw n1251ukr. See Section 5.10.1, “The Character
Set Used for Dataand Sorting”.

As of MySQL 4.1.1, the default collation may also be specified. MySQL uses the | at -
i n1_swedi sh_ci collation. To changethis, usethe--wi t h- col | ati on option:

shel |l > ./configure --with-collati on=COLLATI ON
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To change both the character set and the collation, use both the - -wi t h-charset and -
-wi t h-col | ati on options. The collation must be alegal collation for the character set. (Use the
SHOW CCOLLATI ON statement to determine which collations are available for each character set.)

If you want to convert characters between the server and the client, you should take a look at the
SET CHARACTER SET statement. See Section 13.5.3, “SET Syntax”.

Warning: If you change character sets after having created any tables, you haveto run nyi santhk
-r -g --set-character-set=charset onevery table. Your indexes may be sorted incor-
rectly otherwise. (This can happen if you install MySQL, create some tables, then reconfigure
MySQL to use a different character set and reinstall it.)

With the confi gur e option - -w t h- extr a- char set s=LI ST, you can define which addi-
tional character sets should be compiled into the server. LI ST is either alist of character set names
separated by spaces, conpl ex toinclude al character sets that can't be dynamically loaded, or al |
to include al character setsinto the binaries.

» To configure MySQL with debugging code, use the - - wi t h- debug option:
shel | > ./configure --wth-debug
This causes a safe memory allocator to be included that can find some errors and that provides out-
put about what is happening. See Section F.1, “Debugging a MySQL Server”.

» If your client programs are using threads, you also must compile a thread-safe version of the MySQL
client library with the - - enabl e-t hr ead- saf e- cl i ent configure option. This creates a
I'i brysql cli ent _r library with which you should link your threaded applications. See Sec-
tion 23.2.15, “How to Make a Threaded Client”.

» Itisnow possibleto build MySQL with big table support using the - - wi t h- bi g-t abl es option,
beginning with the following MySQL versions:

e 40series: 4.0.25

e 41seriesi4.1.11

e 50series: 5.04

This option causes the variables used to keep table row counts to be stored using unsi gned | ong
| ong rather than unsi gned | ong. What this does is to allow tables to hold up to approximately
1.844E+19 ((2°)?) rows rather than 2%2 (~4.295E+09) rows. Previously it was necessary to pass -
DBl G_TABLES to the compiler manually in order to enable this feature.

» Optionsthat pertain to particular systems can be found in the system-specific section of this manual.
See Section 2.12, “ Operating System-Specific Notes”.

2.8.3. Installing from the Development Source Tree

Caution: You should read this section only if you are interested in helping us test our new code. If you
just want to get MySQL up and running on your system, you should use a standard release distribution
(either abinary or source distribution).

To obtain our most recent development source tree, use these instructions:
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Download the BitK eeper free client from http://www.bitmover.com/bk-client.shar.
On Unix, install the free client like this:

shel | > sh bk-client.shar

shell > cd bk _client-1.1

shel | > nmake all

shel | > PATH=$PWD: $PATH

On Windows, install it like this:

« Download and install Cygwin from http://cygwin.com [http://cygwin.com/].

* Make suregcc has been installed under Cygwin. Y ou can test this by issuing whi ch gcc. If
it's not installed, run Cygwin's package manager, select gcc, and install it.

e Under Cygwin, perform these steps:
shel | > sh bk-client. shar
shell > cd bk client-1.1
Then edit the Makef i | e and change the line that reads $( CC) $(CFLAGS) -0 sfio -

| z sfio.ctothis

$(CO $(CFLAGS) -0 sfio sfio.c -1z

Now run the make command and set the path:
shel | > make al |
shel | > PATH=$PWD: $PATH

After the BitKeeper free client has been installed, first go to the directory you want to work from,
and then use one of the following commands to make alocal copy of the MySQL version branch of
your choice:

To copy the 3.23 branch, use this command:

shel | > sfioball -r+ bk://nysql.bkbits.net/nysql-3.23 nysql-3.23

To copy the 4.0 branch, use this command:

shel | > sfioball -r+ bk://mysql.bkbits.net/nysql-4.0 nmysqgl-4.0

To copy the 4.1 branch, use this command:

shel | > sfioball -r+ bk://mysql.bkbits.net/nysql-4.1 nysqgl-4.1

To copy the 5.0 branch, use this command:

shel | > sfioball -r+ bk://nysql.bkbits.net/nysql-5.0 mysqgl-5.0

Normally, you don't have to build the documentation yourself, because we're providing it in various
formats on http://dev.mysqgl.com/doc/. The formats you can download there (HTML, PDF, etc.) are
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being built on a daily basis, so you gain little by creating them yourself from the DocBook XML
base format in the mysql doc tree. If you would like to copy the documentation repository, any-
way, use the following command:

shel | > sfioball -r+ bk://nysql.bkbits.net/nysql doc nysql doc
In the preceding examples, the source tree is set up in the nysql - 3. 23/, nysql -4. 0/,
mysql -4. 1/ ,ornysql - 5. 0/ subdirectory of your current directory.

The initial download of the source tree may take a while, depending on the speed of your connec-
tion. Please be patient.

To update the local copy of a repository, use this command (the example is for updating the 5.0
branch):

shel | > update bk://nysql.bkbits.net/nysqgl-5.0 nysqgl-5.0

You need GNU rmeke, aut oconf 2.58 (or newer), aut onake 1.8,1 i bt ool 1.5, and n¥ to run
the next set of commands. Even though many operating systems come with their own implementa-
tion of make, chances are high that the compilation fails with strange error messages. Therefore, it
is highly recommended that you use GNU rmake (sometimes named gmake) instead.

Fortunately, alarge number of operating systems ship with the GNU toolchain preinstalled or sup-
g:i):) Lr;:stallable packages of these. In any case, they can also be downloaded from the following loc-
e http://www.gnu.org/software/autoconf/

e http://www.gnu.org/software/automake/

e http://www.gnu.org/software/libtool/

e http://www.gnu.org/software/m4/

e http://www.gnu.org/software/make/

If you are trying to configure MySQL 4.1 or later, you aso need GNU bi son 1.75 or later. Older
versions of bi son may report this error:

sql _yacc. yy: #####: fatal error: maxi mumtable size (32767) exceeded

Note: The maximum table size is not actually exceeded; the error is caused by bugs in older ver-
sions of bi son.

Versions of MySQL before version 4.1 may also compile with other yacc implementations (for
example, BSD yacc 91.7.30). For later versions, GNU bi son isrequired.

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

shel | > cd mysqgl-5.0

shel | > bk -r edit

shel | > acl ocal ; aut oheader

shell > libtoolize --automake --force

shel | > aut onmake --force --add-nissing; autoconf

shel | > (cd i nnobase; acl ocal; autoheader; autoconf; autonake)
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10.

11.

shel | > (cd bdb/dist; sh s_all)
shell > ./configure # Add your favorite options here
shel | > nake

Or you can use BUI LD/ 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-nissing; autoconf

shel | > (cd i nnobase; aclocal; autoheader; autoconf; automnake)
shel | > (cd bdb/dist; sh s_all)

The command lines that change directory into thei nnobase and bdb/ di st directories are used
to configure the | nnoDB and Berkeley DB (BDB) storage engines. Y ou can omit these command
linesif you to not require | nnoDB or BDB support.

If you get some strange errors during this stage, verify that you really havel i bt ool installed.

A collection of our standard configuration scripts is located in the BUI LDY subdirectory. Y ou may
find it more convenient to use the BUI LDY conpi | e- penti um debug script than the preced-
ing set of shell commands. To compile on a different architecture, modify the script by removing
flags that are Pentium-specific.

When the build is done, 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 ./ confi gure with different values for the --prefix, -
-wi th-tcp-port, and - - uni x- socket - pat h options than those used for your production
server.

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”.

If you have gotten to the make stage and the distribution does not compile, please report it in our
bugs database at http://bugs.mysqgl.comy/. If you have installed the latest versions of the required
GNU tools, and they crash trying to process our configuration files, please report that also.
However, if you execute acl ocal and get acomand not f ound error or asimilar problem,
do not report it. Instead, make sure that al the necessary tools are installed and that your PATH
variableis set correctly so that your shell can find them.

After theinitial copying of the repository (sf i obal | ) to obtain the source tree, you should update
the repository (updat e) periodically to get updates.

Y ou can examine the change history for the tree with all the diffs by viewing the BK/ ChangelLog
file in the source tree and looking at the ChangeSet descriptions listed there. To examine a par-
ticular changeset, you would have to use the sf i obal I command to extract two particular revi-
sions of the source tree, then use an external di f f command to compare them. If you see some
funny diffs or code that you have a question about, do not hesitate to send email to the MySQL
i nt ernal s mailing list. See Section 1.7.1.1, “The MySQL Mailing Lists’. Also, if you think you
have a better idea on how to do something, send an email message to the same address with a
patch.

The BitKeeper free client is shipped with its source code. The only documentation available for the
free client is the source code itself.

You can aso browse changesets, comments, and source code online. For example, to browse this in-
formation for MySQL 5.0, go to http://mysqgl.bkbits.net:8080/mysql-5.0.
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2.8.4. Dealing with Problems Compiling MySQL

All MySQL programs compile cleanly for us with no warnings on Solaris or Linux using gcc. On other
systems, warnings may occur due to differences in system include files. See Section 2.8.5,
“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:

» If confi gur e isrun after it has previously been run, it may use information that was gathered dur-
ing its previous invocation. This information is stored in confi g. cache. When confi gure
starts up, it looks for that file and reads its contents if it exists, on the assumption that the informa
tion is still correct. That assumption isinvalid when you reconfigure.

» Eachtimeyou runconfi gur e, you must run nake again to recompile. However, you may want to
remove old object files from previous builds first because they were compiled using different config-
uration options.

To prevent old configuration information or object files from being used, run these commands before re-
running conf i gur e:

shel | > rm confi g. cache
shel | > make cl ean

Alternatively, you can run make di st cl ean.

The following list describes some of the problems when compiling MySQL that have been found to oc-
cur 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 nenory
Virtual nenory exhausted

The problem is that gcc requires a huge amount of memory to compilesql _yacc. cc with inline
functions. Try running conf i gur e with the- - wi t h- 1 ow nmenory option:

shel | > ./configure --wth-1ow nenory

This option causes - f no- i nl i ne to be added to the compile line if you are using gcc and - Q0 if
you are using something else. 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 possibly have run out. This problem has
been observed to occur even on systems with generous hardware configurations and the -
-wi t h- 1 ow menor y option usualy fixesit.

» By default, conf i gur e picks c++ as the compiler name and GNU c++ links with - | g++. If you
are using gcc, that behavior can cause problems during configuration such asthis:

configure: error: installation or configuration problem
C++ conpil er cannot create executabl es.
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Y ou might also observe problems during compilation related to g++, | i bg++, or | i bst dc++.

One cause of these problems is that you may not have g++, or you may have g++ but not | i bg++,
orlibstdc++. 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 as your C++ compiler.
Try setting the environment variable CXXto " gcc - G3" . For example:

shel | > CXX="gcc -@3" ./configure

This works because gcc compiles C++ sources as well as g++ does, but does not link in | i bg++
orl i bst dc++ by default.

Another way to fix these problems is to install g++, | i bg++, and | i bst dc++. We would,
however, like to recommend that you not use | i bg++ or | i bst dc++ with MySQL because this
only increases the binary size of nmysql d without giving you any benefits. Some versions of these
libraries have also caused strange problems for MySQL usersin the past.

Using gcc as the C++ compiler is also required if you want to compile MySQL with RAID func-
tionality (see Section 13.1.5, “CREATE TABLE Syntax” for more info on RAID table type) and you
are using GNU gcc version 3 and above. If you get errors like those following during the linking
stage when you configure MySQL to compile with the option - - wi t h-rai d, try to use gcc as
your C++ compiler by defining the CXX environment variable:

gcc -3 -DDBUG OFF -rdynamc -0 isancthk isanthk.o sort.o |ibnisama
../ nysys/libnysys.a ../dbug/libdbug.a ../strings/libnystrings.a
-Ipthread -1z -lcrypt -lInsl -Im-Ipthread

../ nysys/libnysys.a(raid.o)(.text+0x79): In function

ny_raid create':: undefined reference to "operator new unsi gned)
..Imysys/libnysys.a(raid.o)(.text+0xdd): In function
“my_raid_create':: undefined reference to "operator del ete(void*)
..Imysys/libnysys.a(raid.o)(.text+0x129): In function

“my_rald open':: undefined reference to "~operator new(unsigned)
../ nysys/ 11 bnysys.a(raid.o)(.text+0x189): In function
“my_raid open':: undefined reference to "“operator del ete(void*)
../ nysys/libnysys.a(raid.o)(.text+0x64b): In function
“my_raid_close':: undefined reference to "~operator del ete(void*)

colTect2: Id returned 1 exit status

If your compile fails with errors such as any of the following, you must upgrade your version of
make to GNU nake:

making all in mt-pthreads
make: Fatal error in reader: Makefile, |ine 18:
Badly forned macro assi gnnent

Or:

make: file “~Makefile' line 18: Must be a separator (:

Or:

pt hread. h: No such file or directory

Solaris and FreeBSD are known to have troublesome mak e programs.
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GNU nake Version 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 environment variables. Y ou can aso specify the compiler names this way
using CC and CXX. For example:

shel | > CC=gcc

shel | > CFLAGS=- 33

shel | > CXX=gcc

shel | > CXXFLAGS=- O3

shel | > export CC CFLAGS CXX CXXFLAGS

See Section 2.1.2.5, “MySQL Binaries Compiled by MySQL AB”, for alist of flag definitions that
have been found to be useful on various systems.
If you get an error message like this, you need to upgrade your gcc compiler:

client/libnysql.c:273: parse error before ~__attribute_ '

gcc 2.8.1isknown to work, but we recommend using gcc 2.95.2 or egcs 1.0.3ainstead.

If you get errors such as those shown here when compiling nysql d, conf i gur e didn't correctly
detect the type of the last argument to accept (), get socknamne() , or get peer name() :

cxx: Error: nysqgld.cc, line 645: In this statenent, the referenced
type of the pointer value ''length'' is ''unsigned long' ',
which is not conpatible with ""int'".

new sock = accept(sock, (struct sockaddr *)&cAddr, & ength);

Tofix this, edit theconf i g. h file (which is generated by conf i gur e). Look for these lines:

/* Define as the base type of the last arg to accept */

#defi ne SOCKET_SI ZE TYPE XXX

Change XXX to si ze_t or i nt, depending on your operating system. (Note that you have to do
this each time you run conf i gur e because conf i gur e regeneratesconfi g. h.)

The sql _yacc. cc file is generated from sql _yacc. yy. Normally the build process doesn't
need to create sql _yacc. cc, because MySQL comes with an 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...
Thisisasign that your version of yacc is deficient. You probably need to install bi son (the GNU
version of yacc) and use that instead.

On Debian Linux 3.0, you need to install gawk instead of the default mawk if you want to compile
MySQL 4.1 or higher with Berkeley DB support.

If you need to debug nysql d or aMySQL client, run conf i gur e with the - - wi t h- debug op-
tion, then recompile and link your clients with the new client library. See Section F.2, “Debugging a
MySQL Client”.

If you get a compilation error on Linux (for example, SUSE Linux 8.1 or Red Hat Linux 7.3) similar
to the following one;
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i bnysqgl . c:1329: warning: passing arg 5 of “gethostbynane r' from
nconpati bl e pointer type

i bmysqgl . c: 1329: too few argunents to function "gethostbynane_r'

i bnysqgl . c: 1329: warni ng: assi gnnment nmakes pointer frominteger

wi t hout a cast

make[ 2] : *** [libmysqgl.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. This test yields wrong results if g++ is not installed. There are two
ways to work around this problem:

e Make sure that the GNU C++ g++ isinstalled. On some Linux distributions, the required pack-
ageiscalled gpp; on others, it isnamed gcc- c++.

e Usegcc asyour C++ compiler by setting the CXX environment variable to gcc:

export CXX="gcc"

Please note that you need to run conf i gur e again afterward.

2.8.5. MIT-pthreads Notes

This section describes some of the issuesinvolved in using MIT-pthreads.

On Linux, you should not use MIT-pthreads. Use the installed LinuxThreads implementation instead.
See Section 2.12.1, “Linux Notes’.

If your system does not provide native thread support, you need to build MySQL using the MIT-
pthreads package. This includes older FreeBSD systems, SunOS 4.x, Solaris 2.4 and earlier, and some
others. See Section 2.1.1, “ Operating Systems Supported by MySQL".

Beginning with MySQL 4.0.2, MIT-pthreads is no longer part of the source distribution. If you require
this package, you need to download it separately from ht-
tp://www.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 cre-
ates a new subdirectory named i t - pt hr eads.

*  On most systems, you can force MIT-pthreads to be used by running confi gur e with the -
-wi th-mt-threads 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 checks that determine whether to use MIT-pthreads occur only during the part of the configura-
tion process that deals with the server code. If you have configured the distribution using -
-wi t hout - server to build only the client code, clients do not know whether MIT-pthreads is
being used and use Unix socket connections by default. Because Unix socket files do not work under
MIT-pthreads on some platforms, this means you need to use - h or - - host when you run client
programs.
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*  When MySQL is compiled using MIT-pthreads, system locking is disabled by default for perform-
ance reasons. You can tell the server to use system locking with the - - ext er nal - | ocki ng op-
tion. This is needed only if you want to be able to run two MySQL servers against the same data
files, which is not recommended.

» Sometimes the pthread bi nd() command fails to bind to a socket without any error message (at
least on Solaris). The result isthat all connections to the server fail. For example:

shel | > nmysql adm n versi on
mysqgl adm n: connect to server at '' failed;
error: 'Can't connect to nysqgl server on |ocal host (146)'

The solution to this is to kill the mysql d server and restart it. This has only happened to us when
we have forced down the server and done arestart immediately.

e With MIT-pthreads, the sl eep() system cal isn't interruptible with SI G NT (break). Thisis only
noticeable when you run mysql admi n - - sl eep. You must wait for the sl eep() cal to ter-
minate before the interrupt is served and the process stops.

e When linking, you may receive warning messages like these (at least on Solaris); they can be ig-
nored:

I d: warning: synbol ~ _iob'" has differing sizes:

(file /'nyl/local/pthreads/lib/libpthread.a(findfp.o) val ue=0x4;
file /fusr/lib/libc.so val ue=0x140);

I nyll ocal /pthreads/lib/libpthread.a(findfp.o) definition taken
I d: warning: synmbol ~__iob' has differing sizes:

(file /'nyl/local/pthreads/lib/libpthread.a(findfp.o) val ue=0x4;
file fusr/lib/libc.so val ue=0x140);

[yl ocal / pthreads/Iib/libpthread.a(findfp.o) definition taken

» Some other warnings aso can be ignored:

cit declaration of function “int strtoll(...)'

i npl i
inmplicit declaration of function “int strtoul (...)'

*  Wehaven't gottenr eadl i ne to work with MIT-pthreads. (Thisisn't needed, but may be interesting
for someone.)

Installing MySQL from Source on Windows

These instructions describe how to build MySQL binaries from source for versions 4.1 and above on
Windows. Instructions are provided for building binaries from a standard source distribution or from the
BitK eeper tree that contains the latest devel opment source.

Note: The instructions in this document are strictly for users who want to test MySQL on Windows
from the latest source distribution or from the BitKeeper tree. For production use, MySQL AB does not
advise using a MySQL server built by yourself from source. Normally, it is best to use precompiled bin-
ary distributions of MySQL that are built specifically for optimal performance on Windows by MySQL
AB. Instructions for installing a binary distributions are available at Section 2.3, “Installing MySQL on
Windows'.

To build MySQL on Windows from source, you need the following compiler and resources available on
your Windows system:
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» Visual Studio 2003 compiler system (VC++ 7.0).

» Between 3 and 5 GB disk space.

*  Windows 2000 or higher.

The exact system requirements can be found here: ht-
tp://msdn.microsoft.com/vstudi o/ productinfo/sysreqs/default.aspx

You'll aso need a MySQL source distribution for Windows. There are two ways you can get a source

distribution for MySQL version 4.1 and above:

1. Obtain a source distribution packaged by MySQL AB for the particular version of MySQL in
which you are interested. Prepackaged source distributions are available for released versions of
MySQL and can be obtained from http://dev.mysgl.com/downloads/.

2. You can package a source distribution yourself from the latest BitK eeper developer source tree. If
you plan to do this, you must create the package on a Unix system and then transfer it to your Win-
dows system. (The reason for thisis that some of the configuration and build steps require tools that
work only on Unix.) The BitKeeper approach thus requires:

e A system running Unix, or a Unix-like system such as Linux.
« BitKeeper 3.0 installed on that system. See Section 2.8.3, “Installing from the Development
Source Tree” for instructions how to download and install BitK eeper.

If you are using a Windows source distribution, you can go directly to Section 2.8.6.1, “Building
MySQL Using VC++". To build from the BitKeeper tree, proceed to Section 2.8.6.2, “Creating a Win-
dows Source Package from the Latest Development Source”.

If you find something not working as expected, or you have suggestions about ways to improve the cur-

rent build process on Windows, please send a message to the wi n32 mailing list. See Section 1.7.1.1,
“The MySQL Mailing Lists’.

2.8.6.1. Building MySQL Using VC++

Note: VC++ workspace files for MySQL 4.1 and above are compatible with Microsoft Visual Studio
2003 editions and tested by MySQL AB staff before each release.

Follow this procedure to build MySQL:

1. Create awork directory (for example, C. \ wor kdi r).

2. Unpack the source distribution in the aforementioned directory using W nZi p or other Windows
tool that canread . zi p files.

3. Start Visual Studio.
4. IntheFi | e menu, select Open Wbor kspace.
5. Openthenysql . dswworkspace you find in the work directory.

6. FromtheBui | d menu, selecttheSet Acti ve Confi gurati on menu.

7. Click over the screen selectingnysqgl d - W n32 Debug and click OK.
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10.

11.

12.

13.

Press F7 to begin the build of the debug server, libraries, and some client applications.
Compile the release versions that you want in the same way.

Debug versions of the programs and libraries are placed inthecl i ent _debug and | i b_debug
directories. Release versions of the programs and libraries are placed in the cl i ent _r el ease
and | i b_r el ease directories. Note that if you want to build both debug and release versions,
you can select theBui | d Al | option from the Bui | d menu.

Test the server. The server built using the preceding instructions expects that the MySQL base dir-
ectory and data directory are C: \ mysql and C: \ nysql \ dat a by default. If you want to test
your server using the source tree root directory and its data directory 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
with the - - basedi r and - - dat adi r options, or place appropriate options in an option file (the
my. i ni filein your Windows directory or C. \ ny. cnf ). If you have an existing data directory
elsewhere that you want to use, you can specify its pathname instead.

Start your server fromthecl i ent _rel ease orcl i ent _debug directory, depending on which
server you want to use. The general server startup instructions are at Section 2.3, “Installing
MySQL on Windows’. You'll need to adapt the instructions appropriately if you want to use a dif-
ferent base directory or data directory.

When the server is running in standalone fashion or as a service based on your configuration, try to
connect to it from the nysql interactive command-line utility that exists in your cli -
ent _rel easeorclient_ debug directory.

When you are satisfied that the programs you have built are working correctly, stop the server. Then in-
stall MySQL asfollows:

Create the directories where you want to install MySQL. For example, to install into C: \ mysql ,
use these commands:

C\> nkdir C \nysql

C\> nkdir C\nysql\bin
C\> nkdir C\nysql\data
C\> nkdir C:\nysql\share
C\> nkdir C\nysqgl\scripts

If you want to compile other clients and link them to MySQL, you should also create several addi-
tional directories:

C\> nkdir C\nysql\include
C\> nkdir C\nysqgl\lib

C\> nkdir C\nysql\lib\debug
C\> nkdir C\nysql\lib\opt

If you want to benchmark MySQL, create this directory:
C\> nkdir C:\nysqgl\sql-bench

Benchmarking requires Perl support.
From thewor kdi r directory, copy into the C: \ mysql directory the following directories:
C\> cd \workdir
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C:\workdir> copy client_rel ease\*.exe C\nysqgl\bin

C: \workdi r> copy client_debug\nysqgl d. exe C \mysql\bin\mnmysqgl d- debug. exe
C:\workdi r> xcopy scripts\*.* C\nysqgl\scripts /E

C:\workdi r> xcopy share\*.* C\nysql\share /E

If you want to compile other clients and link them to MySQL, you should also copy severa librar-
ies and header files:

C \workdi r> copy |ib_debug\nysql cli ent lib C\ rrysql \I'i b\ debug
C:\workdir> copy Iib_debug\libnysqgl.* C\nysqgl\lib\debug
C\workdir> copy lib_debug\zlib.* C \rrysql \'l'i b\ debug
C:\workdir> copy lib_rel ease\nysqlcli ent lib C \rrysql \'1i b\ opt
C:\workdir> copy lib_release\libnysql.* C\nysql\lib\opt
C\workdir> copy lib release\zlib.* C \nysql\l i b\ opt

C. \workdir> copy include\*.h C\nysql\include

C.\workdir> copy libnysqgl\libnysqgl.def C \nysqgl\include

If you want to benchmark MySQL, you should also do this:
C. \wor kdi r> xcopy sql -bench\*.* C: \nysql\bench /E

Set up and start the server in the same way as for the binary Windows distribution. See Section 2.3,
“Installing MySQL on Windows’'.

2.8.6.2. Creating a Windows Source Package from the Latest Devel-
opment Source

To create a Windows source package from the current BitKeeper source tree, use the following instruc-
tions. Please note that this procedure must be performed on a system running a Unix or Unix-like operat-
ing system. For example, the procedure is known to work well on Linux.

1. Copy the BitKeeper source tree for MySQL (version 4.1 or above, as desired). For more informa-
tion on how To copy the source tree, see the instructions at Section 2.8.3, “Installing from the De-
velopment 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 command 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/nmake_win_src_distribution

This script creates a Windows source package to be used on your Windows system. Y ou can supply
different options to the script based on your needs. It accepts the following options:

e --help
Display a help message.
e --debug
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Print information about script operations, do not create package.
e --tnp
Specify the temporary location.
o --suffix
Suffix name for the package.
e --dirnane
Directory name to copy files (intermediate).
e --silent
Do not print verbose list of files processed.
e --tar
Createt ar . gz packageinstead of . zi p package.
By default, make_wi n_src_distribution creates a Zip-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 to your Windows machine the Windows source package that you have just created.
To compileit, use theinstructionsin Section 2.8.6.1, “Building MySQL Using VC++”".

2.8.7. Compiling MySQL Clients on Windows

In your source files, you should include my _gl obal . h beforenysql . h:

#i ncl ude <mny_gl obal . h>
#i ncl ude <nysql . h>

nmy_gl obal . h includes any other files needed for Windows compatibility (such as wi ndows. h) if
you compile your program on Windows.

You can either link your code with the dynamic | i bnysqgl . |'i b library, which is just a wrapper to
loadinl i bnysql . dl I ondemand, or link with the static mysql cl i ent . | i b library.

The MySQL client libraries are compiled as threaded libraries, so you should also compile your code to
be multi-threaded.

2.9. Post-Installation Setup and Testing

After installing MySQL, there are some issues you should address. For example, on Unix, you should
initialize the data directory and create the MySQL grant tables. On all platforms, an important security
concern is that the initial accounts in the grant tables have no passwords. Y ou should assign passwords
to prevent unauthorized access to the MySQL server. For MySQL 4.1.3 and up, you can create time
zone tables to enable recognition of named time zones. (Currently, these tables can be populated only on
Unix. This problem will be addressed soon for Windows.)
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The following sections include post-installation procedures that are specific to Windows systems and to
Unix systems. Another section, Section 2.9.2.3, “ Starting and Troubleshooting the MySQL Server”, ap-
pliesto al platforms; it describes what to do if you have trouble getting the server to start. Section 2.9.3,
“Securing the Initial MySQL Accounts’ also appliesto al platforms. Y ou should follow its instructions
to make sure that you have properly protected your MySQL accounts by assigning passwords to them.

When you are ready to create additional user accounts, you can find information on the MySQL access
control system and account management in Section 5.7, “The MySQL Access Privilege System” and
Section 5.8, “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 distri-
butions include the grant tables with a set of preinitialized accounts in the mysql database under the
data directory. You do not run the mysql _i nstal | _db script that is used on Unix. However, if you
did not install MySQL using the Windows Installation Wizard, you should assign passwords to the ac-
counts. See Section 2.3.4.1, “Introduction”. The procedure for this is given in Section 2.9.3, “ 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 the server is running (see Sec-
tion 2.3.10, “Starting the Server for the First Time”), 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\nysqgl\bin\nysqgl show
+

P,
| Dat abases |
S +
| nysql |
| test

R +

C.\> C\nysqgl\bin\ nysqgl show nysql
Dat abase: nysql

o e +
| Tabl es |
o e +
| columms_priv
