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Preface

Welcome to MySQL Bible. A complete reference for the MySQL database
server and environment. Whether you’re a database administrator looking

to install MySQL, an existing MySQL administrator, a developer looking to use
MySQL as a backend, or a combination of all three, this book can help.

Why | Wrote This Book

[ wrote this book to give you one place to go for hands-on examples, reference, and
best-practices. 've been working with MySQL in real-world situations for years. |
believe MySQL to be a robust database solution for just about every type of appli-
cation. Combine the stability of MySQL with its low of ownership and you quickly
come to find it indispensable.

This book looks to provide everything you’ll need to know to get MySQL running
and expand upon that by examining development and best-practices for MySQL
implementations.

What You Need to Know

You don’t need to know anything about MySQL. However, you should have at least a
little familiarity with the concepts of databases. I've covered those concepts within
the pages of the book, but knowing a little about databases can’t hurt.

Of course, you need to know how to use a computer.

What You Need to Have

Since MySQL runs on many platforms, you need access to a computer capable of
running Windows 95, 98, NT, 2000, XP, or somewhere in between, Linux, or a Mac
with OS X. Depending on what you want to do with MySQL, you may need more
RAM or a better processor. | have successfully run MySQL in Linux with less than 20
megabytes of RAM and no swap file.
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The book is written with version 4 of MySQL in mind. Many of the screenshots were
taken using MySQL 3.23.X as version 4 was being stabilized. However, as [ wrote it
version 4 was being developed. Like many people, I assisted in testing MySQL 4 and
so [ was able to write this book to include those features.

What the Icons Mean

There are a certain number of icons used throughout the book to highlight various
points. This section illustrates what some of those mean.

Aote The Note icon is used to illustrate a point that I thought should be highlighted
~~  separately from the main text.

Onthe«‘\ You'll see this icon throughout the book to denote software, scripts, or the like
, CD@W | from a particular section.

AV

Caution When you see a Warning icon, pay particular attention. These are typically things
that I've done wrong in the past. | highlight them so you don't do the same!

¢ Cross- The Cross-Reference icon points you to another section of the book for more infor-
Reference mation

How This Book Is Organized

The book is divided into five main parts and a part of appendixes.

Part I: Getting Started

The first section of the book looks at the prerequisites for installing MySQL, the
actual installation of MySQL, and the concepts of database design. Installation is
examined on Linux, Windows, and Mac. Within the Linux chapter, both binary and
source installation of MySQL is examined.

Part I1: SQL Essentials

Examination of SQL and some of the tools used with MySQL is the highlight of the
second section. The first chapter within the section gives a full look at the MySQL
command-line interface program. Alternatives to the CLI are examined including
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WInMySQLAdmin, and MySQLGUI. The second chapter examines various SQL state-
ments in MySQL. The final chapter of the section is covers some topics that fit into
this section and prepare for other sections.

Part 111: Administration

In this part, some server configurations are examined along with variables and
options for the MySQL server. MySQL server security is within this section, as well
as debugging and repairing MySQL databases and servers.

Part IV: Development

Four popular methods for developing applications with MySQL are examined in sec-
tion four. This includes Perl, PHP, connecting MySQL to ODBC, and JDBC with Java.
Notably, I did not include C or C++ into this section as I strongly feel that many
applications for MySQL aren’t developed in C or C++. I will grant that there are
some, but the widespread languages used that I've seen are Perl, Java, and PHP.

Part V: Advanced Performance

The final group of chapters looks at some topics that don’t really fit into another
section. These include replication, integration of MySQL with PAM in Linux, and
NuSphere MySQL.

Part VI: Appendixes

The Appendixes include standard MySQL reference material, a nifty Glossary, and
instructions for the CD-ROM.

About the Companion CD-ROM

Much of the software discussed in the book is included on the CD-ROM with this
book. Since software frequently changes versions, you may find a newer version of
the software on the respective websites. The MySQL software can be downloaded
from the MySQL AB web site.

I've also included software and scripts that [ used within the book as examples.

Also on the CD-ROM are links that I use frequently and most likely highlight within
the pages of the book as well.
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How to Use This Book

If you don’t already know about databases in general, or you're getting started with
a MySQL system, I recommend reading this book from cover to cover. If you have a
challenging task with an existing MySQL system, try the Index and the Table of
Contents for your specific problem.

Talk To Me

I'd like to hear feedback on this book. Since the book is my first of this length, I'll be
quite happy to know that someone out there actually read it. While I've done my
best to make this book accurate, I won’t be surprised if you find an error, typo-
graphical or otherwise. I'll do what I can to get it fixed, short of going and crossing
out each typo with a marker.

I'll be happy to try to answer specific questions about MySQL. However, I can’t
guarantee that I'll be able to answer questions fully.

You can send email to me at:
suehring@braingia.com

[ also have a website that contains some fun stuff, as well as other projects that 'm
working on:

http://www.braingia.com
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Before you sound the depths of MySQL, it would be help-
ful to look at some applications for databases and at
other implementations of SQL servers.

This chapter lays out some groundwork for the rest of the
book —in particular, with tables that illustrate MySQL’s
extensions to the SQL-92 standard and compare some popular
functions of database servers.

Applications for Databases

Databases are a part of everyday life, usually without your
knowledge. From obvious applications (like customer
databases for insurance companies) to not-so-obvious uses
(such as storing actual images within a database for
recognition), database use is pervasive and increasing.

Customer databases

Not a day goes without telephone calls from people trying to
sell products or new long-distance plans. You and I are in
more than a few customer databases —and some of the
places I've done business with have shared my telephone
number with some of their friends, who’ve then shared it with
some of their friends — another fact of life that’s traceable to
the proliferation of databases.

Taking a look at some information stored in a few “everyday”
databases can serve as an example of the different types of
information each one collects, tracks, and sometimes stores —
about you, me, and probably everyone you know. Whatever
your views on issues of politics and privacy, these common
examples form a picture of databases in action.
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Telephone companies

The telephone company that owns my area stores basic information about me —first
and last name, address, city, state, ZIP code, and telephone number —information
that’s not only basic but also common across almost all customer databases. Beyond
the basic information, the local telephone company also requires my social security
number (which helps them find me should I attempt to forego payment and leave
the area).

Within the telephone company database is a system to keep notes and correspon-
dence. For example, each time I call to talk with a customer service representative,
a note goes into my file—indicating what I was calling about, the outcome (if any),
as well as the date, time, and representative’s name — all of which is recorded
automatically when the note is entered.

Beyond the personal information and correspondence notes, the telephone company
database also serves as a billing system that generates my phone bill automatically
on the fourth day of every month. The database tracks what services I have (such as
Call Waiting, Caller ID, and so forth), associates each service with a price, and tallies
my bill for the month.

Having customer, billing, and rate information in a database allows the telephone
company to produce reports that can pinpoint how many customers have a certain
rate group, how many live in a certain area, how many have delinquent payments,
and so on.

Beyond customer reports, the telephone company has become much more sophis-
ticated in its use of the data. Previously when [ would call for customer service, |
would get to talk to a live person after a bit of a wait. They then improved their
customer service by allowing me to punch in my 10-digit telephone number and
look up my records. From there, I might eventually get to talk to a live person (if

[ didn’t select any of the common tasks on the voice-mail menu). The latest
improvement is the use of caller identification to ask me whether I'm calling in
regard to the number that 'm calling from. After more menus and prompts, [ may
be able to reach a live operator.

Behind the scenes during this process is a database that can look up my informa-
tion when it is fed my 10-digit number. The telephone company database can then
give me choices based on the current status of my account. I once had the misfor-
tune of fraudulent charges on my telephone bill —about $650 worth. [ immediately
put that amount into dispute and was told to pay my normal $45 bill —but I still
ended up receiving a disconnection notice. When I called back to inquire into the
notice, I was forwarded automatically to the collections department (who, after
some discussion, handed me off to the regular customer service department).
Moral: Databases can speed up only those aspects of a transaction that don’t
require the use of common sense.
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Online or mail-order stores

Another type of customer database is kept by an online store such as Amazon.com
or a mail-order catalog store. The basic information is kept (name, address, and so
on); most online and many catalog stores also keep your e-mail address as well. In
addition, many stores track payment information so you don’t have to give your
credit card number every time you want to make a purchase.

As monopolies, most telephone companies can afford to do minimal marketing of
their products and services. To survive in a competitive market, however, catalog
and online stores keep track of how their customers heard about them. From that
information, they can produce a report that helps identify the most effective means
of advertising (or look for wiser ways to spend marketing money).

Major catalog and online stores also track your purchases through a database and
offer recommendations based upon previous purchase patterns. For example, if you
frequently buy books on Linux, Amazon.com might custom-build a page for you of
newly released Linux books. All such information is stored in one or more
databases.

Catalog and online stores can use the reporting capabilities of an electronic database
to watch which items are selling best, discern and track patterns of visitors, and
gather data on sales totals for items and departments.

Custom-service Web sites

Another interesting use of customer type databases is to track user preferences. An
example of this would be the Web site Slashdot, http://www.sTashdot.org/. At
Slashdot, they don’t keep information like credit card number or address, but they
do keep track of your e-mail address and what news modules you want to see,
among other things. In this manner, you can customize the news you see, as well as
other Slashdot features. Some user-preference sites do keep personal information
such as name and address.

Though all three examples of customer databases —telephone company, online
store, and user-preferences site —track some of the same information, they also
track their own, task-specific information. This makes it difficult for an identity thief
to gain access to all your personal information in one place. However, personal
information security seems to be taking a backseat to the rise of all-in-one tracking
services that keep information centrally. Imagine what the telemarketers could do if
they had access to all my purchase histories and even my e-mail address!

Internet service providers’ databases

Internet service providers (ISPs) use electronic databases more heavily than many
other industries. Almost everything an ISP does is in electronic format; being rela-
tively young as an industry, they’ve grown up with good database tools readily
available. In many ways, ISP databases combine the functions of all three types of
customer databases I referred to earlier.

5
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Tip

The most obvious database use for an ISP is as a customer database — containing the
usual (basic) name-and-address information. Like the online or catalog stores,

the ISP database also stores information such as credit card or other billing data.
Correspondence notes are kept inside a database as well as marketing and referral
records to track marketing effectiveness. An ISP database usually has your e-mail
address as well.

ISPs also use user-preference databases to remember your settings and make your
online experience more productive —they use the same types of database informa-
tion as a news site.

One area that many people overlook with ISPs what the industry calls accounting
data—not the dollars-and-cents kind, but rather an accounting of who was using
what modem or IP address at a given point in time. This accounting data can then
be tracked to find usage patterns of a particular user or group of users. In addition,
when an abuse report or subpoena is received, the ISP can quickly locate the user
in question and take action or fulfill the subpoena request.

Many people wrongly believe they are anonymous when online. The reality is

7 quite the contrary. With the use of databases to track accounting information, find-

4 ing any given user who was online at any given time is almost trivially easy.

Some ISPs use databases as a means to track possible attacks against their equip-
ment. Databases are an efficient way to watch for patterns of attack and keep data
from an attack for possible future litigation or action against the attacker.

As you would expect, ISPs also use the reporting features of their databases.
Reports can quickly be generated on revenue, high usage customers, or anything
else tracked in the database.

Criminology and databases

Law enforcement has been quick to adopt electronic databases as an effective tool
for helping to catch criminals. Through identification databases, offender tracking,
and face recognition, law enforcement can efficiently assemble varied pieces of
information to assist in investigations.

Although fingerprinting technology is not new, the use of electronic databases to
store and retrieve fingerprints is a new (and powerful) extension of the technique.
Other identification data can also be gathered and tracked for law enforcement —
tax records, permits, and driver’s-license information can help law enforcement find
people. That information can easily be shared with other law enforcement agencies
at speeds that weren’t imaginable just a generation ago.

The electronic database is an ideal tool for certain other forms of information. For
example, when tracking offenders by modus operandi (a pattern that emerges in
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crimes), the investigator can query a database to find suspects who might fit the
pattern. Storing actual images of faces (for example, mug shots) in a database can
help investigators find matches to faces. However, use of this technology in places
other than investigations has led privacy groups to express some concerns.

Advantages of using databases

The speed, accuracy, and thoroughness of electronic databases make them critical
to today’s 24/7 high-speed exchange of information. Even the handful of examples
in this chapter should strongly suggest the advantages — some of which appear in
Table 1-1 — of using and developing applications for databases.

Table 1-1
Advantages of Using Databases
Advantage Description
Speed Format means quick storage and retrieval of information. Users and
applications have a quick means for asynchronous reads and writes
of data.
Reporting Information can be gathered, quantified, and custom-analyzed with

greater flexibility.

Accuracy Given careful data input, databases provide accurate and consistent
results based on their data.

Thoroughness Databases can store and report results as complete and detailed as
their holdings — at electronic speed.

Comparing SQL Implementations

SQL, or Structured Query Language, is a specialized type of programming language
developed to work with relational databases such as MySQL, Oracle, Microsoft SQL
Server, PostgreSQL, Informix, and others.

The SQL standard is defined by ANSI, the American National Standards Institute in
their ISO/IEC 9075:1992 document. (The standard is commonly referred to as ANSI
SQL-92.) Every relational database applies its own version of the SQL standard; many
enhance that standard. Standardizing the programming language allows the devel-
oper to address the database in much the same way from platform to platform —and
every major platform has such products written for it. Table 1-2 compares some
popular relational-database products as illustrative examples.
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Table 1-2
Comparison of SQL Implementations
RDBMS Advantages Drawbacks
Oracle Versatile, stable, and secure. Potentially high TCO.
MS SQL Server Stable and secure; Microsoft Relatively high TCO;
offers excellent support. proprietary.
PostgreSQL Up-and-coming database Has yet to be widely
with low TCO. implemented in large-scale
business use.
Informix Stable; has good support Generally higher TCO.
available.
MySQL Offers a best-case-scenario Not all available versions can
database in many ways; low offer the full range of MySQL

TCO, high stability, high security, capabilities.
and excellent support.

Oracle

Oracle Corporation, http://www.oracle.com/, is arguably the leader in enterprise-
level database server software for e-commerce. The Oracle database product is
widely used in various types of large applications — including those mentioned in
the previous section —and is popular largely because its characteristics apparently
have a minimal downside:

4 Versatility: Oracle Corporation offers many e-commerce products that integrate
with their databases, which can help streamline the process of designing, build-
ing, and using database applications.

4 Stability: Administrators report that Oracle database servers rarely fail —
reassuring if your applications require 24/7 uptime.

4 Available graphical user interface: Oracle offers many GUI tools for manag-
ing the database server (though whether this feature is a plus or minus
depends on which administrator you ask).

4 Security: Versions of Oracle now include a security toolkit that allows encryp-
tion of sensitive data within the database. Like other RDBMS products, Oracle
also provides user-level security within a database to protect the data from
malicious users or operator errors.

4 Support: Oracle Corporation has historically been responsive to customer
requests for new features in the database product. Oracle moves quickly to
seize new opportunities as well —listening to customers, watching market
trends, and maintaining thorough online documentation through the Oracle
Technology Network (see Figure 1-1).
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Figure 1-1: The Oracle Technology Network is just one of many support offerings
for Oracle.

4+ Cross-platform capability: Popular versions include Oracle on Microsoft
Windows as well as Linux. Oracle also supports ANSI-92 SQL standards with
modifications and enhancements.

4+ Potentially high Total Cost of Ownership (TCO): Oracle’s database server
requires considerable high-end hardware resources (such as processor speed
and RAM capacity) to run at an acceptable level.

Microsoft SQL Server

Like Oracle, Microsoft has been a key player in the database market —though
Microsoft has had to play constant catch-up in the realm of the Internet and
e-commerce. Although Microsoft is the acknowledged leader in desktop operating
systems (thanks to its good sense of the marketplace and emphasis on fulfilling
the needs of consumers), that advantage has not translated smoothly to the
e-commerce market.

The characteristics of Microsoft SQL Server itself are consistent with its maker’s
traditional strengths, strategies, and limitations:
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4 Fairly high stability: MS SQL Server offers a degree of stability that is
designed to be compatible with Windows OS. However, due to numerous
security problems in that underlying operating system, some corporate
customers are reluctant to invest in MS SQL Server as a solution for their
database needs. In addition, having to reboot the host computer (Windows-
style) to update the server or database software is completely unacceptable
to potential customers who require maximum server uptime.

4+ Ease of use: MS SQL Server operates via Windows-style GUI, which can help
ease the learning curve and add the appeal of familiarity for customers seek-
ing hassle-free transactions.

4 Compliance with ANSI SQL-92: MS SQL Server not only adheres to the entry-
level standard, but also extends it (arguably no less than other relational
databases).

4 Accessible support: SQL Server is available directly from Microsoft, as well
as from outside vendors. Microsoft provides a great deal of support informa-
tion on their SQL Server Web site (and in the Microsoft Knowledge Base) —
sometimes too much to find exactly what you are looking for.

4 High Total Cost of Ownership: Like the operating systems it runs on, SQL
Server is extremely resource-intensive of both CPU speed and RAM capacity.
This aspect of the product reduces its appeal to many small businesses.
Adding to the cost is the licensing—running into thousands of dollars in fees
for SQL Server itself —not counting the operating system or other software
and hardware to make the database work. However, thorough support and
backing for Microsoft products make them worth the cost for some IT profes-
sionals (provided their companies can afford the outlay).

4 Proprietary vendor: Since MS SQL Server is not cross-platform, some poten-
tial buyers are afraid to implement it lest they rely too much on one vendor. If
the vendor suddenly decides to charge too much for a new feature or patch to
the server, the company might have to pay more than it planned.

PostgreSQL

A relative newcomer to the RDBMS field, PostgreSQL, (http://www.postgresql.
org) has quickly gathered quite a following. PostgreSQL is a work in progress —
what software isn’t? —but is remarkably stable for such a young a product, as a list
of its characteristics shows:

4+ Compliance with SQL-92: PostgreSQL follows most of the SQL-92 standard,
and is available for many operating systems — including Windows 2000/NT
(through the use of special tools) and MacOS X. An open-source product,
PostgreSQL is bundled with many versions of the Linux operating system.

4+ Low Total Cost of Ownership: The PostgreSQL database-server software is
available for minimal outlay — the software is free of charge — a potential
advantage when compared to Oracle or Microsoft SQL Server.
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4 Support: Like MySQL, PostgreSQL offers commercial support through different
independent consulting firms (though its actual documentation is relatively
light).

4 Relatively limited adoption: Although PostgreSQL supports some important
functions of larger RDBMS products —in particular, transactions —it can be
slower than some of its competitors (including Oracle) when keeping transac-
tional data. Speed may be one reason that not many large-scale businesses
have chosen PostgreSQL, despite some advantages over its more expensive
database brethren.

Informix

IBM’s Informix series of database servers are poised to compete for large-scale
database applications. Informix is a popular RDBMS that has the backing of IBM, as
is reflected in its characteristics:

4 Diverse product line: Informix offers a wide array of database servers depend-
ing on the needs of the application. From online transactions to parallel pro-
cessing to high availability and more, Informix produces an optimized server
for nearly all uses.

4+ Cross-platform capabilities: Informix runs on a variety of platforms and also
offers a range of tools to assist with the development of both back-end and
front-end database applications.

4+ Potentially high Total Cost of Ownership: Like its other commercial counter-
parts, the TCO for Informix can become prohibitive for small business.

4 Documentation and support: Documentation for Informix is excellent—and
much of it is available free from the IBM Web site. As you would expect, IBM
provides solid backing of the product and support for Informix customers.

Introducing MySQL

Where does MySQL fit in with all the other RDBMS products available? In many
ways, MySQL offers a best-of-all worlds scenario: It runs on many platforms, enjoys
alow TCO, and is stable. The documentation for MySQL is excellent. MySQL AB has
a thorough Web site containing reference material, as well as a link to mailing-list
archives. MySQL AB also offers high-quality support for their products, including a
service that allows MySQL developers to log in to your server to correct problems
and proactively help with optimization. MySQL is gaining RDBMS market share
because it offers stability, support, and low cost.

MySQL versions and features

MySQL is available for many different operating systems on a variety of computer
architectures. MySQL currently has versions for Linux, Windows 95/98/NT/2000,

11
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Tip

Solaris, FreeBSD, MacOS X, HP-UX, AIX, SCO, SCI Irix, Dec OSF, and BSDi. The Linux
version runs on a range of architectures that includes Intel libc6, Alpha, 1A64,
SPARC, and S/390. The availability of cross-platform versions has enhanced the pop-
ularity of MySQL.

In addition to the standard MySQL database server, an enhanced version of MySQL
is available — MySQL-Max. MySQL-Max includes the standard MySQL server, plus
support for transaction-safe tables such as InnoDB or Berkeley DB (BDB). Table 1-3
shows the platforms and the transactional tables included with MySQL-Max.

Table 1-3
Transaction-Safe Tables in MySQL-Max Versions
Platform of Version Berkeley DB Available? InnoDB Available?
AIX 4.3 No Yes
HP-UX 11.0 No Yes
Linux (Alpha) No Yes
Linux (Intel) Yes Yes
Linux (IA64) No Yes
Solaris (Intel) Yes Yes
Solaris (SPARC) Yes Yes
Windows 2000/NT Yes Yes

MySQL is available as either a binary or a source-code download; if you want to add
a feature to MySQL for your application, you can download the source code and
modify it to your liking.

Downloading the source code also allows you to include support for transaction-
~,  safe tables when you compile the code.

4

MySQL is covered under the GNU General Public License (GPL) and the GNU Lesser
General Public License (LGPL). To that end, most versions of MySQL require no
license or purchase.

@ The GNU GPL and LGPL are included for reference in Appendixes B and C, respec-
ererence

tively. Additional information on licensing is in Chapter 2.

MySQL also has many Application Programming Interfaces (APIs) to give the
developer to access and shape the database via programs in various languages.
APIs are available for C, C++, Tcl, Python, PHP, and Perl. Some of the most popular
for programming Web interfaces are PHP and Perl. MyODBC makes MySQL ODBC-
compliant as well.
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Standards and compatibility

MySQL follows nearly the entire SQL-92 standard. As is the case with other RDBMS
products, MySQL extends the SQL standard in distinctive ways (though it can be run
in an ANSI-only mode). Also, as you would expect, if you use some of the MySQL
specific extensions to the standard, your database may no longer be portable to
another RDBMS should you choose to change it at a later date.

You can help your MySQL system maintain compatibility with other databases by
enclosing any non-standard (MySQL-specific) extensions like this:

/*1  (statement) */
Other RDBMS systems should ignore the enclosed statement, which saves you from
having to recode. MySQL simply ignores the brackets and processes the MySQL-
specific statement as normal.
Also, if you add a version number after the exclamation mark, MySQL ignores the
statement within the brackets unless it follows that version number. For example,
consider the following line of code:

/*132343 (statement) */

On versions older than 3.23.43, the statement within the brackets would be ignored.

Table 1-4 lists a substantial sample of the numerous MySQL extensions to the
SQL-92 standard.

Not all extensions listed in Table 1-4 are unique to MySQL, but their use in the

~—  specific context mentioned in the table may be unique to MySQL (or an extension
to the standard).
Table 1-4
MySQL Extensions to SQL-92

Extension Type/application Description or context

% Operator Used as a substitute for the mod
command.

\ Operator Escape character. Used where an
operation would include a normally
reserved character.

" Operator Used to enclose strings.

andand Operator Logical AND.

Continued

15
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Table 1-4 (continued)

Extension Type/application Description or context
|| Operator Used as OR (not to concatenate).
= Operator Used to set variables.
asc Statement extension Used with group by to indicate the

analyze table
auto_increment
binary
bit_and()
bit_count()
bit_or()

blob

case

change
<column name>

check table
count(distinct)
create database
decode()

delayed

desc

drop
<column name>

drop database

drop index

drop table
elt()

encode()
encrypt()
explain select

flush (option)

Statement

Field attribute

Field attribute
Statement extension
Function

Statement extension
Type

Function

Statement extension

Statement
Statement extension
Statement

Function

Statement extension

Statement extension

Statement extension

Statement

Statement extension

Statement extension
Function

Function

Function

Statement

Statement

order for results.

Used to examine a table.

Increments a value.

Controls case sensitivity.

Used with group by for ANDing of bits.
Returns the number of bits.

Used with group by for ORing of bits.
Extensions to b1ob type.

Flow-control option.

Used with alter table to modify a
column.

Used to examine a table.
Counts multiple items.
Creates a database.
String function.

Used with INSERT or REPLACE. Causes
statements to wait for a free table.

Used with group by to indicate the
order for results.

Used with alter table to delete a
column from a table.

Removes a database.

Used with alter table to remove an
index from a table.

Drops multiple tables.
String function.

String function.

Creates acceptable values.
Describes joined tables.

Clears MySQL caches.
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Extension Type/application Description or context

format() Function Changes the way a value is displayed.
from_days() Function Returns the number of days.

if() Function Control function.

if exists

if not exists

ignore

index

into outfile

key

last_insert_id()
like

Timit

load data infile

lTow_priority

md5 ()
mediumint
not regexp
null

optimize table

password()
period_add()
period_diff()

regexp

Statement extension

Statement extension

Statement extension

Statement extension

Statement extension

Statement extension

Function
Operator

Statement extension

Statement

Statement extension

Function

Field type
Operator
Field attribute

Statement

Function
Function
Function

Operator

Used with drop table command to
perform the action only if the table exists.

Used with create table that only
performs action if table does not exist.

Used with alter table to ignore
repeat values.

Used with create table to create an
index.

Used with select to redirect output to
a file.

Used with create table to create a
key column.

Obtains number of last insert.
Allowed on numeric values.

Used with delete to limit the number
of rows deleted.

Imports data.

Used with delete, insert, replace,
and update to indicate that the
operation should wait until there are no
other threads working with the table.

Used to create an md>5 of a value.
Indicates a type of column.
Extends regular expressions.
Indicates nothing.

Performs optimizations on a table to
improve performance.

Encrypts a string.
Performs a date-related function.
Performs a date-related function.

Extends regular expressions.

Continued
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Table 1-4 (continued)

Extension

Type/application

Description or context

rename

rename table
repair table
replace

set

set option

show
sql_small_result

std()

straight join

temporary

text
to_days()
trim()
unsigned
weekday ()

zerofill

Statement extension

Statement
Statement
Statement
Field type
Statement
Statement
Statement extension

Statement extension

Statement extension

Statement extension

Field type

Function

Statement extension
Field attribute
Function

Field attribute

Used with alter table to change the
name.

Changes table name.
Performs repairs on a table.
Instead of deleting, inserts.
Sets a value.

Sets an option.

Lists objects.

Used with select.

Used with group by to indicate the
deviation.

Used with select to perform a join of
tables.

Used with create table to create a
temporary table.

Extensions to text type.

Performs a date-related function.
Allows substring trimming.
Indicates an attribute for a column.
Performs a date-related function.

Pads a string.

MySQL-specific properties

In addition to the extensions, field types, and functions listed in Table 1-4, MySQL
has the following properties that are not part of the SQL-92 standard:

4+ When a database is created, MySQL creates a directory within the MySQL

directory structure to hold database files.

4+ When the operating system has a case-sensitive file system (as does Linux),
MySQL database and table names are case-sensitive.

4 Objects such as the names of databases, tables, indexes, columns, or aliases
may begin with—but not completely consist of — digits.
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4+ To move, copy, or delete databases, you can use operating-system functions
such as copy (cp) or move (mv).

4+ To access objects in other databases, MySQL uses the following syntax:
databasename.tablename.

4 String comparisons are not case-sensitive. This behavior can be changed with
the binary statement extension.

4+ MySQL enables you to use more than one add, alter, drop, or change
statement with an alter table statement.

4+ Comparison operators may be used to the left of the from clause within a
SELECT statement.

4+ MySQL supports the aliasing of many commands to assist users who are
familiar with other SQL implementations.

4 The functions concat and char can be used with more than one argument.

4+ When using a group by function, you don’t need to name all selected columns.

MySQL does offer transactional tables; most other enterprise-level database
functionality (such as views, cursors, foreign keys, and the like) is either in testing
or planned for a near-future release of MySQL. Table 1-5 illustrates some of these
features and their current developmental status with MySQL.

Table 1-5

MySQL Enterprise-Level Database Features
Database feature Supported in (extant or expected version)
Subselects 4.1
Foreign keys Support (4.0)
Views 4.2
Stored procedures 4.1
Unions Supported (4.0)
Full join Supported
Triggers 4.1
Constraints 4.1

Cursors 4.1 or later

17
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What MySQL Does Best

To assist the reader, I've listed some tasks that MySQL does especially well:

4+ Web applications: Web applications typically feature many reads and few
writes. MySQL is fast and can meet the demands of Internet speed. In my
experience, MySQL has proven time and again that it outperforms other
RDBMS products in Web applications.

4+ Enterprise-level applications: MySQL offers support directly through the
parent company, MySQL AB. MySQL's feature set includes just about every-
thing that an enterprise-level application would need. Refer back to Table 1-4
for more details.

4+ Open-source support: MySQL AB is responsive to requests for features as
well. MySQL is open-source; everyone is welcome to download and extend the
code to meet his or her needs.

4+ Low overhead: MySQL runs comfortably for many applications on an Intel
Pentium-class computer with 32 MB of RAM or less. [ wouldn’t recommend
running an enterprise-level MySQL implementation on such a system, but
consider the utter futility of trying to run a Web application on Internet
Information Server with Microsoft SQL Server that runs under Windows 2000
on a Pentium-class computer with 32 MB of RAM.

4 Available large table size: MySQL tables can grow large, though they do
sometimes encounter file-size limitations of the host operating system. Some
architectures, however, can accommodate up to 8 terabytes (TB) per table
using MySQL.

4 Stability: All software is in development. Some features in MySQL are newer
than others, making them possibly less stable than others. Table 1-6 shows
some of the features within MySQL and their stability level.

Table 1-6
MySQL Stability

Feature Stability level
Standard table types Stable

Transactional Tables Becoming more stable
Basic SQL Functionality Stable

Client Software Stable

CAPI Stable

Perl and PHP APIs Stable

Replication Stable, though always adding features
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MySQL compares with —and beats — some of its commercial counterparts in many
areas. Particularly in performance, scalability, and stability, MySQL can perform as
good or better than its competitors. Table 1-7 compares some popular features in
MySQL with other RDBMS. As you can see, MySQL meets or beats the others with
two transactional table types to choose from, many development languages, a low
Total Cost of Ownership, and other features.

Table 1-7

MySQL Comparison to other RDBMS Products
Feature MysQL Oracle MS SQL Server PostgreSQL
Transactional Yes Yes Yes Yes
Open-source Yes No No Yes
TCO Low High High Low
Development languages Many Many Fewer Many
Enterprise user base Yes Yes Yes No
Company support Yes Yes Yes No?
Cross-platform Yes Yes No Yes

MySQL has recently added Graphical User Interface (GUI) tools for database
management.

What MySQL Can't Do — Quite Yet

MySQL is a stable and extensive RDBMS, but there are simply some things that
MySQL cannot do or are unsupported at this time.

4+ Foreign keys: A foreign key is a value that relates to (and relies on) the Primary
key in another table. This is a popular feature, used frequently in Oracle and
other RDBMS products. MySQL started support for foreign keys in version 4.0
and will enhance that support in later versions. In addition, Unions are now
supported in MySQL.

4+ Views: This popular method for obtaining data from the database, a planned
feature for MySQL, may have been implemented by the time you read this.

4+ R-Tree and other extensible index types: Support for these powerful features
will be included in a later version of MySQL.

Inherited tables are not planned for any version of MySQL.

-
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4 Subselects: This type of statement (such as those using the IN clause) is not
supported in MySQL (though it may be in the near future). For example, the
following subselect is not valid MySQL syntax:

select * from table where id in (select id from table?2);

Tip Though subselects are not yet supported, you can many times get around the
_»_ missing function by using joins or other commands. If | rewrite the earlier invalid
statement as a valid statement in MySQL, it looks like this:

select table.* from table,table? where
table.id=table?.id;

In the event that rewriting a subselect doesn’t work, | recommend using a front-
end application written in Perl (or in your favorite language) to issue multiple
statements to the database.

(8

4 Stored procedures or triggers: MySQL doesn’t support either one yet,
although the MySQL development team is working hard to bring triggers to
MySQL for version 4.1.

;‘\lote MySQL current and planned features change rapidly. | recommend checking with
~  MySQL's Web site for the status of any feature necessary for your application.

Should you absolutely need a function not available in MySQL, look into support
contracts with MySQL AB. Often the developers are willing to prioritize a major
feature — or even customize a version of MySQL just for you!

Summary

Databases are widely used in many applications to track customer information,
preferences, and history. Databases offer speed, accuracy, reporting, and thorough-
ness as advantages.

4+ There are many implementations of Relational Database Management Systems
including Oracle, Microsoft SQL Server, PostgreSQL, and Informix.

4+ Each RDBMS offers advantages and disadvantages and shares many common
traits.

4+ MySQL is an open source RDBMS that offers many advantages over other
RDBMS with few disadvantages.

4+ MySQL supports the SQL-92 standard nearly completely and extends the
standard with other features.

+ s+
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Preparing for
Installation
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In This Chapter

‘ : . . . Checking system
hapter 1 illustrated some basics of a Relational Database prerequisites for

Management System (RDBMS), as well as the standards MySQL
that MySQL follows and extensions to those standards. Before
you get your hands dirty installing MySQL, it would be wise to
know which version you're going to install. Sounds easy, right?
Just download MySQL (or use the CD included with this book)
and go. Unfortunately — and fortunately —it’s not really that
easy.

Obtaining MySQL

Selecting a MySQL

version

MySQL includes many variants of the server, each optimized + + + +
for a different scenario. You can also download the source
code and customize MySQL further for your application.

This chapter presents some issues to think about before you
install any version of MySQL. In addition, it lists and describes
those versions so you can decide which one is right for you.

Prerequisites for MySQL

You should answer some essential questions before installing
MySQL. This section reviews some of those questions, along
with common requirements for a MySQL installation.

Licensing

Question: Will you be required to purchase a license for
MySQL?

MySQL server is covered under the GNU General Public License
(GPL). In general, you shouldn’t have to purchase a license
from MySQL AB for most uses. This includes internal uses as
well as commercial Web or other applications. MySQL AB asks
that you purchase a support contract or some other level of
support to assist them in continuing to develop MySQL.
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However, if you should download the source code and make a new application
using all or part of the MySQL code base — and you want to market that application
or make it proprietary — you would need a commercial license to prevent your
code from becoming GPLd (that is, automatically subject to the terms of the GNU
General Public License). MySQL AB offers a commercial license that allows you to
use all or part of the MySQL code base within your application.

Additionally, if you distribute your own version of MySQL, you must include the
source code; if you have an application that works only with MySQL and you
choose to distribute MySQL with that application, you would need to purchase a
commercial license. Other situations also call for a license, and licensing require-
ments frequently change. | recommend checking with MySQL’s Web site,
http://www.mysql.com/, for more information.

License fees are very reasonable for MySQL. At the time of writing, a MySQL server
license is roughly $200.00, depending on the currency-conversion rate (from Euros
to American dollars).

Some older versions of MySQL were covered under a stricter license. This is true

~  for distribution of MySQL with programs or derivations based on the MySQL code

for those older versions. In the event that you have an older version of MySQL,
make sure you obtain the MySQL Free Public License.

Support

Question: Will you require support directly from MySQL AB for your installation?

MySQL AB offers tiered support, with tiered pricing to match. Because prices
change, [ won’t include costs here. However, I think it would be useful to look at the
different levels of support available, though there may be more or fewer options
available when you read this.

4+ E-mail support: For a flat fee per year, you can obtain support via e-mail for
MySQL. Much of the support can be obtained on MySQL mailing lists, but this
option does give you the ability to report problems and ask questions via a
special support e-mail address.

4 Priority e-mail support: A level above the basic e-mail support, this option
gives your e-mail priority over others. Additionally, requests for features and
additions to MySQL are given more consideration.

4 Login support: This option gives you the benefits of the extended e-mail
support along with the ability to have a MySQL developer attempt to actually
connect to your database server to troubleshoot and fix problems. With Login
support, your suggestions are given a high level of consideration and many
can even be implemented quickly. You can also contact MySQL developers via
telephone. MySQL developers will also give you, when possible, suggestions
on improving your database implementation and optimization suggestions
as well.
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4 Priority login support: This option gives you all the benefits of the lower-tiered
levels as well as the ability to have your own extensions added to MySQL and
custom binary editions of MySQL created for you. In addition, with some other
costs, a MySQL developer will visit your site to consult and offer suggestions
for improvements.

4+ Telephone support: Like the others, this option includes the lower-tiered
levels and also gives you access to a Web site that lists current on-call phone
numbers for MySQL developers (in the event of an emergency).

If you are using transactional table types such as BDB or InnoDB, an additional fee
~ s charged, based on the level of support you purchase.

Operating system and architecture

Question: Which one of the many platforms do you run MySQL on?

MySQL runs on different platforms. From AIX to Windows, and many points in
between, MySQL is truly cross platform. Table 2-1 shows the operating systems and
platforms that MySQL is available for. The architecture and platform you choose
could determine how large database objects such as tables can be.

Table 2-1
MySQL Operating Systems and Architecture

0S/Architecture Support Available?
AIX 4.x Yes

Amiga Yes

BeOS Soon

BSDi 2.x-4.x Yes

DEC UNIX 4.x Yes
FreeBSD 2.x-4.x Yes

HP-UX 10.20-11.x Yes

Linux (Kernel 2.0 or later) Yes

MacOS X Yes
NetBSD 1.3-1.4 (Intel) Yes
NetBSD 1.3 (Alpha) Yes
OpenBSD Yes

0S/2 Warp Yes

Continued
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Table 2-1 (continued)

0S/Architecture Support Available?
SCO OpenServer Yes
SCO Unixware 7.0.1 Yes
SGl Irix 6.x Yes
Solaris 2.5 or higher Yes
SunOS 4.x Yes
Tru64 UNIX Yes
Windows 95, 98, NT, 2000 Yes

Some versions of MySQL for some operating systems require additional tools or
~~  components. Please consult MySQL's Web site for more information.

MySQL is also more widely supported on certain platforms. MySQL in Linux is a
popular application and you have many avenues to pursue for assistance should
you need it. MySQL on other operating systems may not be so common and thus it
might be more difficult to obtain support.

MySQL runs best on x86 Linux platforms simply because that has historically been
where the most development and testing has been done. Other UNIX-variant operat-
ing systems like Solaris or FreeBSD also have gone through extensive testing. This

is not to say that MySQL is unstable on any other platform.

Aside from the operating system itself, another essential choice to make (assuming
that cost is no obstacle) is whether to use more than one processor. MySQL can
take advantage of Symmetric Multi-Processing (SMP) — a capability that dramati-
cally increases processing speed by using multiple processors —but the version
you download may or may not have support for SMP. Check before you install.

Development

Question: What application or applications do you use to develop a MySQL
database?

MySQL includes or has available for download many Application Programming
Interfaces (APIs). For our purposes, an API defines how a program connects to the
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database. Once connected, the API defines the operations that can be performed.
When you click a search tool at an online store, many times you are using an API on
the backend and do not even know it. The APl is used in a program, such as a PHP
script, to connect to the database and run your search.

Knowing which APIs you’ll need could help you determine which platform to use
with MySQL. The following APIs are available for MySQL:

+C

4+ C++

4+ Eiffel

4+ JDBC/Java

4+ ODBC

4 Perl

4+ PHP

4+ Python

4+ Tcl
The C API has been developed the most. This is because MySQL is written in C and
the developers themselves frequently use the C API. For Web applications and

most database-connectivity applications, you use another API (such as Perl, PHP,
or ODBC).

g The Perl, PHP, and ODBC APIs are discussed in Part IV of this book.
Reference

Perl is usually included with Linux, so if you expect to be using MySQL and

Perl, you should give serious consideration to Linux as your platform. Perl also
runs on other platforms as well, including Windows, through the use of additional
tools.

For ODBC support to connect MySQL to another application, you will probably
want to use MySQL in Windows. MySQL offers the MyODBC API to connect a
Windows client to MySQL. MyODBC will also work under UNIX variants with the use
of an additional tool. Figure 2-1 shows how an ODBC connection looks when you set
it up by using MyODBC in Windows.
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TDX mysql Driver default configuration Ed|

database_server
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Figure 2-1: The MyODBC connector includes
many options (most covered in a later chapter).

Existing data

Question: Will you be importing data from another database?

Though not really a prerequisite to installing MySQL, determining what, if any, data
will be imported from other applications or databases is useful to take into
account. You can then export that data into a format MySQL can import — or you
can download a tool to assist with the export-and-import process.

MySQL supports loading data from delimited text files —for example, those con-
taining comma-separated values (CSV) —and many programs can export data into
delimited values, making it easy to load data into MySQL. If you are migrating
between versions of MySQL, you have a utility called mysqldump that can quickly
dump all the contents of an entire database (or even multiple databases) and then
load that information back into MySQL — where it automatically creates the table
structure as well! Figure 2-2 shows sample output from a mysqldump operation.

On the MySQL Web site you have tools for converting from other applications and
databases, though MySQL AB does not directly support most of those tools. In fact,
most were not written by the main MySQL development team, but by other develop-
ers around the world. Such is the beauty of Open Source! Of course, any software —
even (and sometimes especially) that produced by the biggest companies — can
have bugs, and the MySQL tools are no exception. You should always have extra
copies of your data on hand in case something goes wrong (yet another reason to
perform regular backups).
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WIULL auto_incr
alt NULL,
1t WULL,

WULL

1t WILL,

inventory =gl line 35/57 (END)

Figure 2-2: The mysqldump utility makes migrating or upgrading
MySQL easy.
Table 2-2 shows some popular conversion tools.

rCross- '\  Some conversion and import tools are examined in Chapter 10.
Reference \

—
Table 2-2
Conversion Tools for MySQL

Original program Tool name Description of conversion
Microsoft Access Access to MySQL From Access to MySQL

ExportSQL Improved tool that replaces “Access to

MySQL”

MyAccess Work with MySQL within Access
Microsoft Excel excel2mysql From Excel to MySQL
FoxPro dbf2mysql From .dbf files to MySQL
mSQL msql2mysql From mSQL to MySQL
Oracle oracledump From Oracle to MySQL
Microsoft SQL Server mssql2Zmysql From SQL Server to MySQL

/Note Some tools have similar names, may change names, be unavailable, broken, or

~  otherwise problematic. Check the MySQL Web site for the latest availability.

If you are porting from Oracle to MySQL and have applications currently in Oracle,
chances are you'll have to rewrite some of those applications. Although MySQL
strives to provide the same functionality as Oracle and at least provide the same
syntax, not all queries will work the same between the two RDBMS. A line-by-line
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examination of application code is the only way to ensure that the rollout of MySQL
will go smoothly.

If you want to get data out of MySQL, the process is much easier. MySQL exports
into common file types that many other RDBMS and applications can recognize. If
Microsoft Access is the destination, you have a companion program to the
ExportSQL program that allows data to be imported into Access through ODBC.

g Exporting from MySQL is covered in Chapter 10.
Reference

Default language and character set

Question: What default language and character set should I choose for my installa-
tion of MySQL?

The default language and character set you choose for the MySQL server will deter-
mine things like sorting and grouping order for select statements, error message
language, and allowable characters. The MySQL binary versions come precompiled
with the Latinl character set by default. This character set is acceptable for sorting
and grouping in the United States and Western Europe.

If you require additional character sets, compile MySQL from source code with the
--with-charset or --with-extra-charsets option. In addition, you’ll have to
start the server with a command-line option of --default-character-set.

MySQL can print error messages in many different languages. To make MySQL do
so, use the --Tanguage=<languagename> syntax when you start the server.

By default, language names are displayed in lowercase and located in the
~  <mysqldir>/SHARE/ directory.

Twenty languages are available to MySQL. In alphabetical order, they are Czech,
Danish, Dutch, English (default), Estonian, French, German, Greek, Hungarian,
[talian, Japanese, Korean, Norwegian, Polish, Portuguese, Romanian, Russian,
Slovak, Spanish, and Swedish.

With some languages (especially those using non-Western alphabets), you have to

— load a different default character set.

Management

Question: How do you manage the server and how do clients connect to the
database?

Connection and management are two aspects of the same question. MySQL offers a
few different methods for management of the server. The most common is via the
MySQL Command-Line Interface (CLI). Another common method for management is
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through a tool called PHPMyAdmin that runs via a Web interface with PHP. MySQL
AB also has a Graphical User Interface (GUI) management and client interface called
MySQLGUI, see Figure 2-3.

W MySQL client —lol x|
Query results :
Manage Commands Help ‘ M Screen | File | Coumt ‘ VW‘fSQL
r Conmected | ecommerce = (i:':;ie E:::‘rlr ‘ Clear ‘Opﬁnns‘ ‘ Exit
|
@(Found 0 tatles )Infu

Figure 2-3: MySQLGUI is a new application for working with MySQL.

One of the simplest ways to manage and work with MySQL is via the MySQL CLIL
Using the MySQL CLI or the mysql command from the command line, you can inter-
act with the server to create and alter tables, run queries, diagnose the server, and
much more. See Figure 2-4 for an example of the MySQL CLI in action.

the buf fer

Figure 2-4: The MySQL CLI is the traditional method for working
with MySQL.

- Cross- ‘\ The MySQL CLI is discussed in greater detail throughout the book and in Chapter 8.
Reference \\

/‘f/—
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If you are having users connect to the MySQL server via the CLI or other tools, you
will have to install those tools on the client computers. In addition, you must grant
access for those users so they can connect and work with the MySQL server.

Where to Obtain MySQL

Question: Where can I get MySQL, and do particular sources offer advantages?

By far the most popular method for obtaining a copy of MySQL is via the MySQL AB
Web site at http://www.mysql.com/. From that site, you can get the version of
MySQL that you need for your particular installation, as well as obtain other tools
related to MySQL. You have geographically dispersed Mirror sites listed so that you
can download from the nearest site.

Another way to obtain MySQL is on CD-ROM with various Linux releases. Also,
some Linux versions, notably Debian Linux, allow you to download MySQL via their
great apt-get or dselect package tools.

In addition, a company called NuSphere has its own version of MySQL available.
That release, obtainable directly from NuSphere, and is covered in more depth in
Chapter 20.

Overview of MySQL Versions

Question: Which version of MySQL is appropriate for my database?

Aside from the operating system and platform for MySQL, different versions avail-
able for download. Choosing the right version can make the difference between a
successful and an unsuccessful installation.

MySQL numbering scheme

MySQL uses a three-digit numbering scheme for versions, for example, 4.00.00. The
first number indicates the file format used. Therefore, beware if you are attempting
to upgrade from a 3.xx.xx version to a 4.xx.xx version; the file format is different.
The second number is known as the release level. MySQL usually has two different
release-level numbers available at any one time, a stable version and a development
version. If you use a development branch, it may be unstable. The final number is
the actual release number and contains bug fixes and usually some improvements
over the previous release.

Binary versions of MySQL

In general, it’s good practice to download and install the binary version of MySQL.
This creates a standard installation that’s easier to support in the long run.
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For Linux, a binary version of MySQL is available and it works on most versions of
the operating system. I hesitate to say that MySQL works on all versions of Linux;
too many idiosyncratic versions of Linux exist for that to be likely. I feel comfort-
able saying that the binary versions work on most versions of Linux, especially the
popular ones.

Linux binary versions come compressed, and are meant to be uncompressed right
into the folder where they are to be installed.

If you are working with a version of Linux that supports the Red Hat Package
Manager (RPM) format, then you can use a copy of MySQL with the . rpm extension.
The RPM versions should work on Linux OSs that support RPM and g1ibc. Table
2-3 covers the different RPM-based versions of MySQL.

Table 2-3
MySQL RPM Binary Versions

Version name Description
mysqgl-version.i386.rpm The main MySQL server installation.
mysql-client-version.i386.rpm The MySQL client only. Used to connect to

a MysQL server located on another

machine.
mysql-bench-version.i386.rpm A suite of testing and benchmarking tools

for MySQL.
mysql-devel-version.i386.rpm The libraries and include files. This is

needed if you want to use APIs such as
Perl or PHP with MySQL.

mysql-shared.i386.rpm Client libraries.
mysql-src-version.i386.rpm Source code rpm that contains everything
listed above.

You can install individual packages that have only the portions of MySQL needed
for your work. If you need only the MySQL CLI client, for example, you don’t have to
install a full server on your computer.

g Installation of MySQL in Linux is covered in Chapter 3.
Reference

Aside from the RPM binary versions of MySQL, different binary packages available
for the different platforms and operating systems. (Refer to Table 2-1 for a list of
supported platforms and operating systems.) For the most part, you have binary
packages already available.
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Source-code versions of MySQL

If you want to compile MySQL for other platforms (such as Alpha or SPARC), or if
no binary package is available for your operating system, you can download the
source code for MySQL. The source code is available in an RPM or in tar/gzip
format (for UNIX variants) or zipped source code for Windows. Table 2-4 shows the
different source-code versions of MySQL.

Table 2-4
MySQL Source Versions
Version name Description
mysql-version.tar.gz General UNIX-variant source code to compile MySQL.
mysql-src-version.i386.rpm Source-code RPM that contains everything listed in

this section of the book.

mysqgl-version-win-src.zip Source code to compile under Windowvs.

Downloading a source-code version will allow you to customize the MySQL server
installation much more than you can with a binary version. You can tailor the
server software to fit your needs and even edit and change the source code itself.
Options like debugging, RAID (Redundant Array of Inexpensive Disks), or including
just one of the two transactional table types can be accomplished by compiling the
source code. In addition, if you ever have to rewrite a portion of the code or patch a
portion of the code, having the source code is the only option.

@ Chapter 3 covers installation from source code and from binary packages.
eference

s

MySQL for Windows

MySQL with Windows in binary version runs on Windows 95, 98, Me, NT, and 2000.
The binary version includes the regular MySQL server as well as the MySQL-MAX
server that includes transactional tables. If your work requires the server to
support transactional tables, the command line that starts MySQL is different.
Therefore, if you don’t need transactional-table support, [ recommend staying with
the normal MySQL server; it uses fewer resources. Table 2-5 shows the MySQL exe-
cutables for Windows.

Not all executables will run on Windows 9x, Me, or XP.

pr
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Table 2-5
MySQL Windows Executables
Name Description
mysqld-nt A binary installation specifically for NT/2000. Includes support for
named pipes.
mysqld-opt An optimized binary version with no transactional table support.
mysqld Binary version that includes debugging, memory allocation,

mysqld-max

mysqld-max-nt

transactional table types, and symbolic links.

Binary version that includes transactional tables and symbolic
links. Note that no named pipe support is included in this version.

This binary version also includes support for named pipes as well

as everything included in the mysqld-max version.
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By default, when you install MySQL on Windows 2000, the mysql-nt version will
start. If you want to choose a different version, you can set the appropriate value in
the my . ini file (which resides in the WINNT directory). Alternatively, you have a
GUI admin tool called WinMySQLAdmin that you can use to change the server

executable easily. Figure 2-5 shows WinMySQLAdmin in action.

“SQL

mysgld-shareware
mysgld

mysgld-opt

-~
-~

-~

& mysaldné
= mysgld-mas
~

mysgld-masx-nt

T winMysoLadmin 1.3

mysgld fle—————————

Pick-up and Edit my.ini values |
user=root

Save Modification | password=hoo

Create ShortCut on Start Meﬂul il

o [=p.{

WinMySQLadmin Ver 1.3 for Win35 win98/NT fwin2000

Copyright [C) 1979-2001 MySQL AB Monty Program KB _Detion HBE.
All rights reserved. See the file PUBLIC for licence information.
This software comes with ABSOLUTELY ND WARRANTY: see the file PUBLIC for details

'
0 Enwrunmenll 9 Start Chackl 0 Server 2 myini Setup |0 Enr Fi\el 9 Valiab\esl 9 F’rucessl =2 Dalabasesl m Hapurll

Right Click for Menu options 8

Base Dir #This File was made using the WinktySOLAdmIin 1.3 Tool =]
C:/mysal T [#9/19/2001 71357 PM

#Uncamment or Add anly the keys thatyou know how works
#Read the MySOL Manual for instructions

[rrvsgld]

basedir=C/mysgl
#hind-address=192.168.1.138
datadir=C/rysqlidata
#anguage=Cmysglfsharefyour language directory
#slow query log#=

#trnpdird=

#port=3306
#setvariahle=key_buffer=16M
[inkdySOladmin]
Server=Cifmysglthin/mysgld-ntexe

o

4

Figure 2-5: WinMySQLAdmin allows changing of the MySQL server executable as
well as many other options.
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¢ Cross- WinMySQLAdmin is covered in greater detail in Chapter 3.
Reference

You have many options, even within a particular operating system, for choosing the
version of MySQL you’d like to run. Know what you need before you actually install
MySQL —it saves a lot of time and headaches in the future.

MySQL for Mac OS X

MySQL AB also produces a version of the server for Mac OS X. MySQL is included
with Mac OS X Server or can be downloaded through the Web site.

MySQL for Mac is available as source code only. At this time no binary versions of
MySQL are available for Mac OS X.

g Chapter 5 describes installation of MySQL on a Mac OS X system.
Reference

Summary

You have several questions to consider when installing MySQL including licensing,
support, and operating system.
4+ MySQL enables you to use many character sets and default languages.

4+ MySQL can import many different varieties of existing data; third-party tools
are also available to assist with data import.

4+ MySQL has tools such as the command-line interface and MySQLGUI to
manage and work with your data and the database server.

4+ MySQL has versions available for many operating systems and architectures,
the most popular of which are Linux and Windows.

R
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Installation

Many people (including myself) skip the first couple of

chapters in a book to get to the heart of the subject
matter. If you're one of those people, welcome! | encourage
you to review the exquisite prose contained in the first two
chapters. Not only did I work hard to bring these chapters to
you, they actually contain information you might find useful.
At the very least, skim the contents of Chapter 2; it contains
information that will help you decide which version of MySQL
you should install for your particular needs.

For those of you who have been with me throughout, thank
you. I'll now get into some hands-on installation tasks. This
chapter concentrates solely on the Linux operating system. If
you will be installing MySQL on another operating system,
this chapter probably isn’t for you.

Common Binary, RPM, and Source
MySQL Installation Tasks

Regardless of the method you choose for installation (or the
version of Linux you have), some tasks or options are common
to all of them. Rather than cover those same options each
time, I'll cover them here.

MySQL server startup and shutdown

If you are running a System V-based Linux version such as
Red Hat and you want the MySQL server to start whenever
the server is rebooted, you should copy the file /usr/Tocal/
mysql/support-files/mysql.server tothe /etc/rc.d/
init.d directory on your server. Then make the symbolic
links to the rc.d directories. Alternatively, you can use the
chkconfig command to add the mysql.server script auto-
matically, as shown in Figure 3-1.
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ot@localhost localdomain: fusr/local/mysql/support-files

Figure 3-1: The chkconfig command can be used to configure the
mysql.server script for automatic startup and shutdown of the
MySQL server.

If you are running a BSD-style Linux version such as Slackware, you can still use the
mysql.server script. However, you'll need to change the permissions on the file to
make it executable—and then add it to the rc.1ocal script to start the server.
Figures 3-2 and 3-3 show the commands and editing of the /etc/rc.d/rc.local
script on a Slackware Linux system.

Figure 3-2: Copy the file to the /etc/rc.d directory and be sure to
make the file executable.

Configuring the MySQL database to stop automatically when the server is rebooted
or halted is probably more important than making the database start automatically.
If the MySQL database is not shut down properly, you may find broken tables or
even loss of data. On SysV systems such as Red Hat and Mandrake, you needn’t
worry about this step if you've used chkconfig to configure the mysql.server
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script. The following configuration steps are necessary for BSD-style systems.
Sometimes these configuration steps are not necessary, as the MySQL server will
shut down when given a kill command by the system. However, | believe data
integrity is too important to leave to chance.

=] g 1 175

Figure 3-3: Edit the /etc/rc.d/rc.local file to add the command
/etc/rc.d/mysql.server start.

If you haven’t already copied the mysql.server script to /etc/rc.d and made the
file executable, now is the time to do so. On Slackware, simply edit the /etc/rc.d/
rc.6 fileand add /etc/rc.d/mysql.server stop to the file near —but not at—
the top of the file, as shown in Figure 3-4.

Figure 3-4: Add the mysql.server stop command to your shutdown
script.
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Tip Should you need to stop the MySQL server manually, you can do so with the
7 Mysq] admin shutdown command. For example, the following command would
stop the MySQL server on the local machine:

(8

mysgladmin -p shutdown
Notice the use of the -p switch that causes the command to prompt for a password.

¢ Cross- Command-line switches are frequent topics throughout the book, most notably
Reference \  Chapters 6 and 10 and Appendix A.

Common command-line options for mysqld

The main server executable file for MySQL is called mysq1d. Here are some impor-
tant points to keep in mind when you select its command-line options:.

4 Older versions often run mysq1d from a wrapper script such as mysqld_safe
or safe_mysqld.

Caution Options that you can set or call when running the wrapper script can change the
behavior of the server.

4 You can set many options from inside the my . cnf file (located in the /etc
directory or sometimes in the /etc/mysql/ directory).

Tip As a rule of thumb, use the my . cnf file for changing the command-line behavior
_», of MySQL. If you edit the mysql.server file, your changes will be lost if the
mysql.server script is overwritten by future upgrades of the MySQL software.

A

The my . cnf file is a powerful way to control many aspects of the MySQL
software. For Linux installations, the my . cnf file is usually located inside the
support-files directory with the filename my-<size>.cnf, where <size>
indicates the estimated resource amounts of your MySQL server host
machine.

@ Chapter 11 examines various configurations that use the my . cnf configuration file.
ererence

Setting options in the my.cnf file

Within the my . cnf file are sections that affect the behavior of the components that
make up a MySQL installation. These sections include both the client and server,
and they use the following additional commands:

mysql
mysqladmin
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mysqld
mysql_safe
mysql.server
mysqldump
myisamchk
mysqglimport
mysqlshow
mysqlcheck

myisampack

Using the [mysqld] section

Each section in the my . cnf file starts with the bracketed name of the command or
area that identifies the section. In Figure 3-5, for example, you can see some options
listed under the word [mysqld].

Figure 3-5: The my.cnf file contains many options that can affect the
behavior of the MySQL server and client.

If your server is set to run as root upon startup, you should add user = mysql to
the [mysqld] section of my . cnf and restart the server. To find out what options
MySQL will use for startup of the server, use the program my_print_defaults
contained in the 'bin' directory of your MySQL installation. Figure 3-6 shows the
output for my_print_defaults on a sample server; your options may differ
slightly.
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Figure 3-6: The my_print_defaults script shows the default options
that MySQL uses for many components.

Some non-default options for the [mysqld] section that you may want to consider
are user = mysql and bind-address, which work as follows:

4+ The user = mysql option causes the server to run as a non-privileged user,
which helps enhance security.

4+ The bind-address may be useful if you have a multi-homed host (more than
one IP address) and only want to listen for connections on a certain IP
address. In Figure 3-7, the address that is bound is the Ethernet IP address for
that machine, 192.168.1.75.

Figure 3-7: Using ifconfig to determine the Ethernet address of
the server

Thus, given the correct privileges, | can establish a connection between another
machine on the network and the host called -h <ip or hostname>, as shown in
Figure 3-8.
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suehring{@localhost. localdom. shome/suel =[O x]

r the buffer

Figure 3-8: Connecting from another machine is possible with the
MySQL client.

Using the mysqgladmin processlist command, I can see the current connection to
the database from the remote client, as shown in Figure 3-9.

Figure 3-9: Using mysqladmin processlist, the connection from the other machine,
“testbox.braingia.com,” is shown.

However, if [ only needed to connect to the MySQL server from the server itself, [
could remove the bind-address completely and use the skip-networking option.
With the skip-networking option MySQL uses Unix sockets and no longer listens
for connections via TCP/IP. I've edited my.cnf and restarted the server. The output
of my_print_defaults is now shown in Figure 3-10. Notice that the bind-address
option has been replaced with the skip-networking option.
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Figure 3-10: Using bind-address in my.cnf to bind only the loopback
address for security purposes

Now when I attempt to connect from the remote computer, I receive an error, as
shown in Figure 3-11.

suehring@localhost. localdom.

Figure 3-11: A failed attempt to connect to a MySQL server that is
no longer listening on its Ethernet address results in an error.

¢ Cross- ‘\ Other options for my . cnf and the MySQL server are discussed in Chapter 11.
\ Reference \

///—

Creating default databases
and completing installation

The final steps involved in a MySQL installation are common to all Linux versions
covered in this book. Please feel free to refer back to this section when you’re
through the initial install rather than reading this now.
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From where you are now, change into the MySQL directory, cd mysql. One of the
final steps is to run the script to install the default databases. Within the mysql
directory, this is accomplished using the . /scripts/mysql_install_db com-
mand. The output will probably scroll past your screen rather quickly, so I've
included some of it in Figure 3-12.

Caution Make sure you type these commands exactly as they appear. Failure to do so could
cause problems for your server.

root@localhost localdomain: fusr/local/mysql

Figure 3-12: The beginning of the output from the
mysql_install_db script

The final step before starting the server is to change the permissions for the MySQL
files and directories. You can do so with a series of commands, shown in Figure 3-13.

root@localhost localdomain: Jusr/local/mysql

Figure 3-13: Changing ownership on the MySQL files and directories
is an important step.
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It is now time to start the server. Use the following command:
/usr/local/mysql/bin/safe_mysqld --user=mysql &

x‘\lote The & character at the end of this command is important because it places the
~~  MySQL server in the background.

Alternatively, you can set the user in the my . cnf file. Under the [mysq1d] section,
place the following line and restart the server:

user = mysq]

Setting an administrator password for MySQL

The first step immediately after starting a MySQL server is to set a password for the
server administrator account known as root. This user is different from the root
user on your system; setting the password for this user does not affect the pass-
word for the root user on your system. (Even so, use care when creating any
password, including this one.)

The mysqgladmin utility is what you use to set the initial password for the root
user. To set the password, the command is run twice—once for the Tocalhost
connection and once for connections via the hostname. When the mysgladmin
command is run, it will prompt you for the password. If you have not set the
password, just press Enter without typing anything and the command will run
successfully.

Some versions of MySQL now come with the option skip-networking enabled by
default. This causes MySQL to listen only for connections from the Tocalhost and
not via the network. The skip-networking option is contained in the [mysq1d]
section of the MySQL configuration file my . cnf. If this option is enabled, you can’t
set the password by using the -h hostname. If you remove this option from the
configuration file, MySQL listens for connections via the network—in which case,
the -h hostname option will work.

The syntax for setting the password with mysqgladmin is as follows:

mysqladmin -u root -p password 'password'
mysgladmin -u root -h hostname -p password 'password’

An example of setting the root password is shown in Figure 3-14.
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adnin —u

dnin —u root —h

Figure 3-14: Setting the root password with mysqladmin is your first task as
a server administrator.

MySQL Linux Binary Installation

MySQL has binary versions available in .rpm and gzipped formats. To use the RPM
versions, your version of Linux must support RPMs and also have g1ibc. To find
out whether your Linux installation procedure supports RPMs, log in as root and
type rpmor whereis rpm. If you receive a Bad Command or File Not Found
message (or a similar error message), you probably don’t have support for RPMs
and will have to install MySQL as a binary or from source code. (RPM installation is
covered later in this chapter.)

When you’ve obtained the MySQL binary distribution appropriate for your hardware,
installation is simply a matter of unpacking the distribution and running some scripts
to configure the database. /usr/local is the standard place to install MySQL for a
binary version. Therefore, prior to going further, you should cd to that directory.
Oncein /usr/local, as shown in Figure 3-15, you can unpack the distribution.
Simply type the following command:

tar -zxvf [mysql-version-filename]

The next step is to add a mysq1 user account and group to your server. I strongly
recommend taking this step for security reasons. Should there be a compromise
or breach of security through the MySQL server, the attacker would not gain root
or superuser privileges on your system. Adding the group and user is easy (see
Figure 3-16).
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root@localhost localdomain: fusi/local

Figure 3-15: Unpacking the binary distribution creates a directory
containing the MySQL server files.

root@localhost lecaldomain: fusr/local

Figure 3-16: Addition of the mysql user and group is strongly
recommended for security.

To further standardize the installation, make a symbolic link between /usr/Tocal/
mysql and /usr/local/mysql-version, which will enable you to move around
the file system with ease. Within the /usr/Tocal directory, type the following:

In -s [mysql-version] mysql

You will now have a directory called /usr/local/mysql that is actually a symbolic
link to the MySQL server directory, as shown in Figure 3-17.

At this point, refer to the section in this chapter called “Creating default databases
and completing installation” for instructions to take you through the rest of this
MySQL installation procedure.
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Figure 3-17: Standardization of the MySQL install by making a
symbolic link for the MySQL server directory

MySQL Linux RPM Installation

The installation using rpm files has five portions, from which you select according to
your needs: server, testing suite, client, development libraries, and client libraries.
This section illustrates a complete installation that includes all of them. At the most
basic level, rpm versions are simply binary versions of MySQL rolled into rpm files.
The locations of files within a binary installation may differ from the rpm install.

Each of the files within an rpm install simply requires an rpm -i command followed
by the package name, as in the following example:

rpm -i MySQL-client-x.xx.xx-1386.rpm

Installing the main MySQL-x.xx.xx-1386. rpm file actually installs —and automati-
cally starts —the MySQL server. The RPM even runs the mysqgl_install_db script
so you don’t have to do it later.

/Note You don't need to run mysql_install_db (as you're told to do later when you
~ install the main server from RPM).

To install the shared and development libraries and client for MySQL, simply install
them via the rpm -1 command. If you wish to install the benchmarking utilities you
will need the Perl MySQL Module available for download from MySQL AB.

/Note The Development and Benchmarking RPMs also depend on the MySQL client.
~  Therefore you will need to install the MySQL client RPM prior to installing the
Development or Benchmarking RPMs.

RPM installation is quite easy though the file locations may be somewhat different
than the other installation methods.
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At this point, refer to the section in this chapter called “Creating default databases
and completing Installation” for instructions to take you through the rest of this
MySQL installation procedure.

MySQL Linux Source Installation

The most configurable and complicated of the install types for MySQL is an installa-
tion from source code. This method requires you to compile the server directly and
therefore is not for everyone. However, with a source-code install:

4 You have the most control over the components installed.

4 You can edit or modify the source code to fit your installation.

Onthéh‘\ The source code for MySQL for Linux on Intel/x86 systems is contained on the
| CD included with this book.

The source code will be compressed and tarred, therefore you’ll need to untar and
uncompress it, then cd into the appropriate directory as follows:

tar -zxvf mysqgl-version.tar.gz
cd mysql-version

For security reasons, | recommend adding a group and user for MySQL:

groupadd myql
useradd -g mysqgl mysql

To enable your installation to closely replicate a binary install, you may want to
consider creating a mysql directory in /usr/local.

mkdir /usr/Tocal/mysq]l

Doing so eases administration and future upgrades.

Choosing Options for MySQL

There are a large number of options you can set with a source code install. The
options range from simple options about how the configure script will run, to table
types to compile, and directories to install components into. The following tables
list those options and the defaults are contained in brackets.
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Table 3-1

Configure Options for a MySQL Source Installation

Configuration Option

Description

--cache-file=FILENAME
--no-create

--quiet

--silent

--srcdir=DIR

The results from testing will be sent to FILENAME.
Stops creation of output files.

Suppresses printing of ‘creating’ messages.

Same as the --quiet option.

Source code is in DIR.

Table 3-2

Directory and File Options for MySQL Source Installation

Configuration option

Description

--prefix=DIR

--exec-prefix=DIR

--bindir=DIR
--datadir=DIR

--includedir=DIR
--infodir=DIR
--libexecdir=DIR
--1ibdir=DIR
--localstatedir=DIR

--mandir=DIR
--oldincludedir=DIR
--program-prefix=PREFIX
--program-suffix=SUFFIX
--sbindir=DIR
--sharedstatedir=DIR

--sysconfdir=DIR

Place architecture-independent files in DIR
[/usr/locall.

Place architecture-dependent files in DIR
[Same as prefix].

User executables in DIR [exec-prefix/bin].

Data files that are read-only and architecture-
independent [prefix/sharel.

C header files in DIR [prefix/include].

Info style documentation in DIR [prefix/infol.
Program executables in DIR [exec-prefix/1ibexec].
Object code libraries in DIR [exec-prefix/1ibl.

Data that is modifiable and single-machine in DIR
[prefix/varl].

Man documentation in DIR [prefix/man].
C header files for non-gccin DIR [/usr/include].
Prepend prefix to installed program names.
Append suffix to installed program names.
System executables in DIR [exec-prefix/sbin].

Data files that are modifiable and architecture-
independent in DIR [prefix/com].

Data files that are read-only and single-machine data in
DIR [prefix/etc].
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Table 3-3
Features and Add-ons for MySQL Source Installation

Configuration Option

Description

--disable-largefile
--with-berkeley-db[=DIR]

--with-berkeley-db-includes=DIR

--with-berkeley-db-1ibs=DIR

--with-charset=charset_name

--with-extra-charsets=charset,

--with-gemini[=DIR]

--with-innodb

--with-Tow-memory

--with-mysqld-user=username

--with-raid

--with-tcp-port=port-number

--with-unix-socket-path=socket

--without-debug

--without-server

Omits support for large files.

Includes BerkeleyDB table types and
places them in DIR.

MySQL can locate header files for
Berkeley DB tables in DIR.

MySQL can locate library files for Berkeley
DB tables in DIR.

Includes support for charset_name.
[Tatinl] (Options are: big5, cpl251,
cpl257, croat, czech, danish, dec8§,
dos, estonia, euc_kr, germanl,
greek, hebrew, hp8, hungarian,
koi8_ru, koi8_ukr, Tatinl, Tatinz,
latinb, swe7, usa’, winl250,
winl25lukr, ujis, sjis, tis620).

Uses additional charsets. Can be specified
by group (for example, none, complex,
or al1), or individually comma-separated
from the preceding list.

Includes Gemini DB table types and
place them in DIR.

Includes support for Innodb table types.

Minimizes use of available memory. Use
this option if compiling has a problem
because of a shortage of memory.

Specifies a user account as which to run
the mysq1d server (can be setin my . cnf).

Enables RAID (Redundant Array of
Inexpensive Disk) support.

Specifies port to use for MySQL services
(for example, 3306); can be setin my . cnf.

Absolute location for the UNIX-domain
socket.

Does not include debugging code.

Does not build the MySQL server, only the
client programs.
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Configuration Option Description

--without-docs Does not build the documentation.

--without-bench Does not build the testing and
benchmarking programs.

--x-includes=DIR X include files are in DIR.

--x-libraries=DIR X library files are in DIR.

The options you choose while compiling are largely up to you— depending on the
requirements of your application. For example, if you want to “compile in” the
needed support for different character sets, use the --with-charset or the
with-extra-charsets option. To include support for the BerkeleyDB transac-
tional table type, use the - -with-berkeleydb option. The example in the next
section gives a common command line for compiling MySQL. Once your options
are chosen, installation is straightforward.

Compiling MySQL
To compile with additional options, simply separate them by a space on the config-

ure command line. For the example server, I install into /usr/Tocal/mysql and
include support for BDB table types, like this:

./configure --prefix=/usr/local/mysql --with-berkeley-db

The configure script runs through each component and prepare it for compilation.
Eventually you should see output similar to that in Figure 3-18.

192.168.1.136 - PuTTY

Figure 3-18: The configure script prepares the various components
of MySQL to be compiled.
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Tip

After the configure script is complete, compile the software by using the command:

make
The make process will take at least a few minutes depending on the speed of your
machine and what else is running on it at the time. Once the software is done
compiling, install it with the command:

make install

In addition, copy the my . cnf file appropriate for your implementation to the /etc/
directory.

MySQL AB recommends the my . cnf file for medium installations be used in most

~, implementations, as follows:
N

cp support-files/my-medium.cnf /etc/my.cnf

At this point, refer to the section in this chapter called “Creating default databases
and completing installation” for instructions to take you through the rest of this
MySQL installation procedure.

Summary

Always choose secure passwords, for MySQL and all of your computer systems. A
good password includes a mix of alphanumeric and non-alphanumeric characters
as well as a minimum length and other factors.

4 There are a number of common tasks that you need to perform regardless of
installation method. These include creating the default databases, setting
options in the my . cnf file, configuring MySQL for automatic startup and
shutdown, and setting the root administrator password for MySQL.

4+ The MySQL binary installation for Linux is the easiest and most recommended
method for installation.

4+ The MySQL RPM installation is really a binary installation in RPM format.
However, file locations are usually different with an RPM installation.

4+ The MySQL source code installation is the most configurable; you can set
options during compilation and edit the source code directly.

+ o+ 4
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' Note

In This Chapter

Choosing effective

I his chapter gets down to the nitty-gritty of installing passwords

MySQL on a Windows system. (The Linux installation
chapter might be of help if you're migrating to Windows from
Linux, and want to double-check the differences in proce-
dure.) As groundwork for this chapter, read Chapter 2 (if you
haven’t already); it gives you some important points to
consider before you begin MySQL installation.

Listing the common
tasks for binary and
source installation of

MySGL

Installing MySQL

MySQL offers two methods for installation under Windows: a X
from the binary

binary and a source-code version. The binary version is what
most Windows users are familiar with —a setup program that
you move through by clicking the Next button. The source-
code version is for applications that require additions or
changes to MySQL before they can run correctly.

¢+ 0+ s+

Compiling from source code requires a Visual C++

~—  compiler.

Since there are five versions of MySQL included with a binary
version, installing from source code is beyond the scope of
this book. This chapter begins, however, with some tasks that
binary and source-code installation have in common.

Tasks Common to Binary and
Source MySQL Installation

Regardless of the method you choose for your MySQL installa-
tion, some tasks or options are common to both versions.

MySQL server administration

the Windows way

Included with the binary version of MySQL for Windows is
an administration tool called WinMySQLAdmin. Using this
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program, you can configure and change many parameters of the MySQL installa-
tion. For Windows administrators who are averse to the command line, this pro-
gram provides a tool that can perform most administrative tasks from within
Windows. To start WinMySQLAdmin, use Windows Explorer and point to the bin
directory of your MySQL installation (usually c¢:\mysqgl\bin\). Within the bin
directory, double-click winmysgladmin to start the program. The first time you
start WinMySQLAdmin, you're prompted to create a default username and
password (see Figure 4-1).

ﬂ WinMySQLadmin Quick Setup ;Iglil

by

Create the ry.ini file with default values and the user below. Recommended to novice user.

User name P. d

| |
WinMySQLadmin Ver 1.3 @ Cance | ok

Figure 4-1: Set a default username and password
for use with WinMySQLAdmin.

,ﬁlote Just a reminder: As an administrator of a MySQL server, you must keep the root
~~  account secure from unauthorized access. That means (as with all computer sys-
tems) choosing secure passwords for MySQL—such passwords have a mix of
alphanumeric and non-alphanumeric characters, as well as a minimum length and

other attributes that make them hard to guess.

As of this writing, winmysqladmin immediately minimizes itself into the taskbar
once you've created its default username and password. Therefore, to actually bring
up the interface, right-click the stoplight icon in the taskbar and select “Show Me.”

Caution Since WinMySQLAdmin automatically minimizes, you may not think the program
has started. Be careful not to start the program more than once.

Once WinMySQLAdmin has started, you see a number of tabs near the top of the
program screen (see Figure 4-2).

The tabs near the top of the WinMySQLAdmin screen correspond to actions you
can perform or information you can find out about the MySQL server. Some tabs
provide their own context menus when you right-click them (as in Figure 4-3).
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T wintMysOLadmin 1.3 E - 1ol x|
WinMySHLadmin Ver 1.3 for Win35/Win98/NT /Win2000
h Copynight [C) 1979-2001 MySAL AB Monty Program KB _Detron HB_ Right Click for Menu options
All rights reserved. See the file PUBLIC for licence information.
! This software comes with ABSOLUTELY ND WARRANTY: see the file PUBLIC for details
[ Io Start Eheckl 0 Eerverl & my |n|Selup| 0 Em Fl\el 0 Vallah\esl 0 Prncessl (] Datahasesl D Hepnrtl
Enwirament —MyODBC
Local Host Mame Mot Fourd
ZRES
Local User Name
IAdminislralUl
D5 Platfarm
[indows 2000
Local IP Address
ik
192 168.1.136
[ Server
Total Physical Memory Server Info Host Infa Open tables
J57a44¥E Ram [3:23.4200 Jlocathost via TCPAP B
Powerad by Client Info Pratocal Infa Open files
@ [32338 Jio Jo
Uptime Threads running Open streams
- 5 min 15 sec [ Jo
S St @ il Slow gueries Opened tables Guestions
[0 5 E
Hide me | Stop Extended Server Status
\ Y

Figure 4-2: WinMySQLAdmin is a powerful, GUI-based program for administering a
MySQL server in Windows 2000.

WinMySQLadmin Yer 1.3 for Win95/Win38/NT/Win2000 8
wmll‘ Copyright [C] 1979-2001 MySQL AB Monty Program KB _Detron HB. Right Click for Menu options
All rights reserved. See the file PUBLIC for licence information.
! This software comes with ABSOLUTELY ND WARRANTY: see the file PUBLIC for details
9 Envilommemtl 9 Start Checkl 9 Sarverl - my.imiSetupI 9 En Filel 9 Variablesl 9 Process (D Detabases |m Hepoltl
rDatabase: Database Table:
@ mysl
B test
Create Database
Drop Database
7~ Table Colurr |
Refresh Databases I
Flush Hosts
Flush Logs
Flush Tables
LI—I Flush Threads —’I
—Table Indexe
. ]
| Y
|For Help, click Help Topics on the Help Menu, | ‘ v
iﬁstartlu o & 5 H Pmammoth | (@Jbin ||t winmyse... Fiuntited - ... | @B1ea.z07.1..| ¢ mzamm

Figure 4-3: Some areas within WinMySQLAdmin have right-click menus that enable
you to perform additional functions.
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To minimize WinMySQLAdmin, right-click near the top and select “Hide Me.”

The other, and more traditional, method for managing a MySQL server is via the
command-line utility mysqladmin. You can use it to control the behavior of the
MySQL server, as well as to create (and drop) databases and gain information about
the server.

Using the mysqTladmin utility is covered in Chapter 6.

MySQL server startup and shutdown

The MySQL server runs as a service in Windows 2000. You can find more informa-
tion about the service through the Services applet in Windows 2000 by selecting
Start = Programs => Administrative Tools = Services (see Figure 4-4).

Services _ 3Ol x|
| adion vew || & o 2@ EFRB| 2] > = 1o |
Tree I Mame /. | Description | Stakus | Startup Type | Log On As | ;l
@ Services (Local) %Indexing Service Manual LocalSystem
%Internet Connectio,.. Providesn,.. Manual LocalSystem
%Interslte Messaging Allows sen, ., Disabled Localsystem
%IPSEC Palicy Agent Manages I...  Started Automatic LacalSystem
%Kerberus Key Distri... Generates ... Disabled LocalSystem
%License Logging Ser... Started Autarnatic LocalSystem
%Loglcal Disk. Manager  Logical Disk.., Started Automatic Localsystem
%Lngical Disk Manage... Administrat. .. Manual LacalSystem
%Messenger Sends and ... Started

Automatic LocalSystem

Started Autornatic L ru
%Net Logon Supports p.. Manual Localsystem
%NetMeeting Remote... Allows adt... Manual LacalSystem
Metwork Connections  Manages o...  Started Manual LocalSystem
%Natwork DDE Provides n,., Manual LocalSystem
%Network DDE DSDM Manages s... Manual Localsystem
MT LM Security Sup...  Provides s...  Started Manual LacalSystem
%On-line Presentatio... TManual LocalSystem
%Performanca Logs a... Configures... Manual LocalSystem
%Plug and Play Manages d...  Started Automatic Localsystem
%Print Spooler Loads Files ...  Started Automatic LacalSystem
aprotected Storage Provides pr...  Started Automatic LocalSystem LI

Figure 4-4: The Services applet in Windows 2000 is where you
can find more information about the behavior of the MySQL server.

As part of the Services framework in Windows 2000, you can control the behavior of
MySQL when starting Windows. MySQL can start automatically with Windows or
you can have it start when manually started by an administrator (see Figure 4-5).

There are five different versions of the MySQL server included with the binary dis-
tribution, as shown in Table 4-1. Using WinMySQLAdmin (or by editing the my . ini
file located in c: \winnt\), you can choose which server starts by default.
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MySql Properties (Local Computer) 2lx|

Gieneral |Lng Elnl He:nveryl Depandenc\esl

Service name: MySal

Display name; IMPS q

Description: I

Path to executable:
C: /ryzgl/bin/mysqld-nt.exe

Startup tupe:

Service status:  Started

Start | Stop | Pause Besume

“f'ou can specify the start parameters that apply when you start the service
fram here.

Start parameters: I

oK I Cancel | Lipplp |

Figure 4-5: The Services applet in
Windows 2000 enables you to control
the MySQL server startup parameters.

Table 4-1
MySQL Server Versions for Windows 2000
Executable Name Description
mysqld Compiled with full debugging enabled, along with memory-
allocation checks. Requires TCP/IP.
mysqld-max Includes support for BDB and InnoDB transactional tables.
mysqld-max-nt Includes support for BDB and InnoDB tables, as well as for
named pipes.
mysqgld-nt Contains support for named pipes as a connection method.
mysqld-opt Optimized for Pent