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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



28

Part

| + Getting Started

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/—



30 Part | + Getting Started

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.



Chapter 3 4 Linux Installation 49

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 Pentium processor, no debugging. Requires
TCP/IP.

By normal default, mysqld-nt starts when Windows 2000 starts —and this is fine
for most installations. Using WinMySQLAdmin (and clicking the my.ini tab as
shown in Figure 4-6), you can change parameters as needed —including which
executable runs for your MySQL server.
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T wintMysOLadmin 1.3

=10lx]
WinMySHLadmin Ver 1.3 for Win35/Win98/NT /Win2000
MSQL 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 MO WARRANTY: see the file PUBLIC for details
6 Enwrnnmentl 0 Start Eheckl 0 Server 3 myini Setup |0 Em Fl\el 0 Vallah\esl 0 Prncessl (] Datahasesl D Hepnrtl
Base Dir #This File was made using the \WinkySQLAdmIin 1.3 Tool =
C:/mpsql SEE#10/16/2001 34112 PM
i #Uncamment or Add anly the keys thatvou know how works.
SR L #Read the MySOL Manual for instructions
€ mysgldshareware
r 1 [rrivsgld]
g basedir=C./mysgl
" mysgld-opt #hinc-address=192.165.1.136
= " datadir=Ci/mysqlidata
' mEli] #language=Cimysalfsharedyour language directory
© mysgld-max #sl 0w query log#=
Y #trmpdirk=
 mysgld-mas-nt #pon-3306

#setvariable=key_buffer=16M

o [inkdySDladmin]
Pick-up and Edit my.ini values | Servar=Cimysglibin/mysgld-ntexe
Save Modification |
Create ShartCut an Start Menul LI _;l_l

Figure 4-6: Use WinMySQLAdmin to change the server executable to start the
MySQL server.

A

Common command-line options for mysqld

The default server executable file for MySQL in Windows 2000 is called mysqld-nt.
Some of the options you can set or call when you run mysqgld-nt actually change
the behavior of the server. In addition, many options can be set inside the my . ini
file (located in the \WINNT directory or sometimes in just the root \ directory).

| strongly recommend that you don't make a batch file or script to start MySQL;

~~  instead, use the my.ini file for changing the command-line behavior of MySQL.

Themy.ini fileis a powerful method for controlling many aspects of the MySQL
software. Within the my . ini file there are a number of sections that affect the
behavior of the various components making up a MySQL installation. These sec-
tions include both the client and server, and offer some additional commands:

mysq]
mysqgladmin
mysqld
mysql_safe
mysql.server

mysqldump
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myisamchk
mysqglimport
mysqlshow
mysqlcheck
myisampack

winmysqgladmin

Each section in the my . ini file starts with a name in brackets, which identifies the
command or area for that section. To find out which options MySQL uses for start-
ing up the server, use the WinMySQLAdmin tool. Click the my.ini tab to see which
executable will run, and to check the other parameters for MySQL installation.
(Refer to Figure 4-6 for an example: options contained under the server section, or
the section underneath the word [mysqld].)

'Note If you make changes to the [mysq1d] section of the my.in1 file, you must restart
~  the server. One way to do so is through the Services applet in Windows 2000.

A non-default option for the [mysqld] section that you may want to consider is
bind-address; it’s especially useful if you have a multi-homed host (one that has
more than one IP address) and want only to listen for connections on a particular
[P address. In Figure 4-7, the address bound is the Ethernet IP address for that
machine, 192.168.1.136.

Command Prompt

Microsoft Windows 2008 [Version 5.88.21951
{C>» Copyright 1985-1999 Microsoft Gorp.

C:~>ipconfig

Windows 2888 IP Conf iguration

Ethernet adapter Local Area Connection:
Connection—specific DNS Suffix . : braingia.com
IP Addre :

Subnet Mask
: 192.168.1.1

Figure 4-7: Using the ipconfig command to determine the ip address
for this host

Having MySQL listen for connections on an Ethernet IP means that, given the
correct privileges, I can connect from another machine within the network by using
-h <ip or hostname>, as shown in Figure 4-8.
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Figure 4-8: Connecting from another machine is possible with the
MySQL client

Using WinMySQLAdmin (or the mysgladmin process1ist command), I can see
the current connection to the database from the remote client. An example with
WinMySQLAdmin is shown in Figure 4-9.

T wintMysoLadmin 1.3 =[]
WinMySQLadmin Yer 1.3 for Win95in98/MT ./ Win2000

WMSQL Copyright [C] 1979-2001 MySQL AB Monty Program KE_Detron HE. e A —
All rights reserved. See the file PUBLIC for licence information.

This software comes with ABSOLUTELY ND WARRANTY: see the file PUBLIC for details
9 Emwronment} 9 Start Chack] 9 Serverl - my.iniSeluD] 9 Em Fi\e} 9 “arigbles 0 Process ] (] Databases] ) Hapart}

FID User |H0st |DB |Cummamd ‘Time |Sla|e ‘\nfu
root locathost Processhst 0

B oot localhost Sleep 117

g suehring 192.168.1.75 Sleep il

| Refresh Process

Figure 4-9: Using WinMySQLAdmin displays the connection from the other machine,
192.168.1.75.
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However, if I only wanted to connect to the MySQL server from the same server, |
could remove the bind-address completely and use a different option: The skip-
networking option uses sockets and no longer listens for connections via TCP/IP. If
I choose to follow that route, I edit my . ini and restart the server. Then the my . ini
section of WinMySQLAdmin looks like the one shown in Figure 4-10. Notice that the
bind-address option has been replaced with the skip-networking option.

T winMysoLadmin 1.3 ' i [=] ]
WinMySQLadmin Ver 1.3 for Win35 win98/NT fwin2000

MSQL Copyright (C] 19792001 MySQL AB Monty Program KB _Detron HB. T Sy — 8

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

Base Dir #This File was made using the WinktySOLAdmIin 1.3 Tool =
C/mpsal T [FI0ERO0T 34112 PM
i #Uncamment or Add anly the keys thatyou know how works
R L #Read the MySOL Manual for instructions
€ mysald-sharewars
- 4 [rrvsgld]
e basedir=C/mysgl
€ mysald-opt skip-networking
& mssaldnt #hind-address=192.168.1.138
S datadir=C/rysqlidata
" mysald-max #anguage=Cmysglfsharefyour language directory
— #slow query log#=
 mysgld-max-nt [t pivt=

#port=3306
#setvariahle=key_buffer=16M
Pick-up and Edit my.ini values | [WinhdySQladmin]
Server=Cifmysglthin/mysgld-ntexe
Save Modification | user=root F—
Create ShortCut on Start Meﬂul il _>|_I

| y

Figure 4-10: Using the skip-networking option in my.ini to stop MySQL from
listening for TCP/IP connections

Now, if I attempt to connect from the remote computer, I receive an error message
(as shown in Figure 4-11).

For more about options for my.ini and the MySQL server, see Chapter 11.
Reference
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Note

Figure 4-11: Error message following a failed attempt to connect to
a MySQL server that's no longer listening on its Ethernet address

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 account is different from
the root or administrator user on your system; setting the password for this
user does not affect the password for the root user on your system.

The mysqgladmin utility sets the initial password for the root user. (The
WinMySQLAdmin utility can be used as well.) To set the password, you run the
command twice—once for the localhost connection and once for connection via
the hostname. Then, when you run the mysqladmin command, it prompts you for
the password. (If you have not set the password, just press Enter without typing
anything and the command will run successfully.) The syntax for setting the
mysqladmin password is as follows:

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

If you receive an error message that says you can’t connect to the server when you

~~ try to run the second command, it may be because the MySQL server is not listen-

ing for connections via TCP/IP. Make sure the skip-networking option is not in
the MySQL configuration file. If it is, you will need to remove that line and then
restart the MySQL server.

An example of setting the root password is shown in Figure 4-12.
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nmand Prompt

C:smysglsbin>mysgladmin —u poot —-p password evh5158
Enter password:

Figure 4-12: Setting the root password with mysqladmin is your first
task as a Server Administrator.

Installing MySQL on Windows 2000

Installation of MySQL on Windows 2000 is incredibly simple. MySQL AB has gone to
great lengths to ensure a hassle-free installation process.

The first step is to download the installation files or use the ones you can find on
the CD-ROM with this book.

Onthe""'\ The MySQL binary version for Windows is on the CD-ROM that accompanies this

-. cn@“ book.
‘\‘__

Once the files are downloaded or copied, you’ll need a program such as WinZip to
uncompress the installation files (see Figure 4-13).

v

Double-click setup.exe to start MySQL installation. The installer for MySQL guides
you through the procedure, wizard-style. Anyone who has installed a program in
Windows should find this installation pretty straightforward.

After an initial Welcome screen, the installer presents you with an Information
screen (see Figure 4-14). The information screen is there to remind you that if you
change the locations of the directories for your MySQL components, you must cre-
ateamy.cnf filein the root C:\ directory that contains the location of the MySQL
installation and data files.
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J Fil=  Edit Wiew Favorites Toals  Help

J WHBack - = - | ‘@ zearch ||:E;Fnlders  AHistary ||E 0 X @ ‘ -

Jnddress I[j Termp j WGD
Folders x
m Desktop =

142y My Documents
o {2 My Pictures
=] @ Iy Computer
¢ - 3% Floppy (A1)
[ (= Local Disk {23
i (1 nsFRoat
{2 Documents and Setkir

see File  Actions  Opfions  Help

27 Inetpub My [ N %‘ = ? d
CJ mysal He @ @ @ Re U= @ @ %
H {1 Program Files ik Mew Open Favarites Add Extract Wigw Install ‘izard
P ™ oEcun ED s
Kl | _’l—l | Modified | size | Ratio |__Packed | Path | =
‘D objectis) iDisk free space: &, 38 GB) 111901997 05 PM 300,178 0% 299,571
11191997 4:05 PM 8,192 54% 3,775
_setup.dil 11{19{1997 4:08 PM 11,264 72% 3,102
D _syst cab 9/16/2001 9:19 AM 186,302 12% 163,687
Egiuszil’l.cab 9/16/2001 2119 AM 45,137 7% 11,288
Data.tag 9/16/2001 %119 AM 128 8% 118
T datal coh 9/16/2001 9:20 &AM 12,073,... 0% 12,04... —
2] lang. dat 5)30/1997 11:31 ... 4,557 55% 7,067
Iayout.bin 9/16/2001 %120 AM e T1% 110
os.dat 5/61997 2:15 PM 417 62% 160
wﬁetun‘hmn 2/8/2001 4:07 AM 62,646 81% 11,909

|Selected 0 files, 0 bytes [Tetal 15 Files, 12,510kB

:astartm m e ﬂﬂ H |3 Temp ”@winzipfmysqlfversl -

Figure 4-13: Use a program such as WinZip to uncompress the setup and
installation files.

Thiz is a release of MpSOL 3.23.42 for Win32. &

MOTE: If you install MySEL in a folder other than
C:AMYSEL or pou intend ta start MySAL on NT Awin2000
a8 a service, you must create a file named C:\MY.CMF
with the: follawing infarmatior::

[mysgld]
basedir=E: /installation-path/
datadir=E: /data-path/

&fter your have installed MySOL, the installation
directary will contain a file named ‘my-example.cnf'.
You can use this as a stating paint for your awn
C:hmy.enf file

i o

< Back

Cancel |

Figure 4-14: Create a my.cnf file if you change
the location of the MySQL installation.
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The next screen determines where you install the MySQL servers and clients, as
shown in Figure 4-15. [ recommend leaving it as c: \mysql unless you have a
specific reason for not wanting to accept the default.

/\lote This chapter assumes that you use c:\mysq1 as your base directory. Should you
—  choose to install into a different directory, please take that change into account
and make the necessary adjustments when you follow the instructions herein.

Setup will install MySOL Servers and Clients 3.23.42 in the
following folder,

To install to this folder, click Nest.

Toinstall to a different folder, click Browse and select another
falder.

“ou can choose not to ingtall MySOL Servers and Clients 3.23.42
by clicking Cancel to exit Setup.

" Destination Folder

C:Amysql Browse... | ‘

< Back Cancel |

Figure 4-15: Determining where you want to install MySQL

Next is the prompt for installation type, Typical, Compact, or Custom. | recommend
leaving the option at Typical (see Figure 4-16). The Typical option installs all com-
ponents of MySQL. If you don’t want to install all components, click the Custom
radio button and you get a list of options to unselect (see Figure 4-17).
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+J1 MySQL Servers and Clients 3.23.42 Setup

Click the: type: of Setup you prefer, then click Next

& Typical Program will be installed with the mast comman
options. Recommended for most users.

€ Compact  Program will be installed with minimurn required
options.

" Custom ‘fou may choose the options you want to install
Recommended for advanced users.

< Back I Hext » I Cancel

Figure 4-16: The Typical option installs all components and is the default.

¥SOL Servers and Clients 3.23.42 Setup

MpSQIL Servers.and Clients 3:23:42

Select Components

Selsct the components wou want ko install, clear the companents
you do not want to install

C 1

V The MySOL clients and Maintenance Tools
i The MySOL Documentation with different for
v’ Examples, Libraries, Includes and Seript

i The Grant Tables and Core Files

i Description

The MySOL Servers

Space Required: 27123K
Space Available: 4194303 K

Cancel

Figure 4-17: By selecting the Custom option, you can unselect components
that you don’t want to install.
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Once you have chosen an installation option (Typical, Compact, or Custom),
MySQL begins the installation by copying the appropriate files (see Figure 4-18).

<1 MysQL Servers and Clients 3.23.42 Setup

MySQL Servers.and Clients 3:23:42

The MySOL Servers
c:vmyzglisharecharsetshlatinZ. conf

I

Figure 4-18: MySQL takes over and starts copying files as part of the installation
process.

Congratulations! You should see a Finish screen —the step that concludes this
stage of the installation (see Figure 4-19).

/\lote As 1 usually recommend with Windows, restart the server before going farther.
/

From here, you should make sure you’'ve done the post-installation tasks (men-
tioned earlier in the chapter), including setting the administrator/root password
and determining which binary version of MySQL to run.
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Setup has finished installing MySOL Servers and Clients 3.23.42
O Your computer.

Setup can launch the Read Me file and MySOL Servers and
Clients 3.23.42. Choose the options you want below.

Click Finizh ta complete Setup.

< Back

Figure 4-19: Finish up by clicking Finish and
restarting the server.

Summary

Before you install MySQL, refer to Chapter 2 for a review of some important ground-
work procedures. Then you can use an administrative utility (WinMySQLAdmin for
Windows or mysqladmin) to install MySQL.

4+ With MySQL for Windows, you can use the WinMySQLAdmin program to
administer most functions of a MySQL server via a GUI.

4 Five different versions of MySQL are included with a standard binary
distribution for Windows. You can choose which server to run by using the
WinMySQLAdmin program or by editing the my.ini file.

4+ A number of options exist for the various components of a MySQL installation;
you can set them in the my . ini file.

4+ Immediately after you start the MySQL server for the first time, you must set a
password for the root user with the mysgladmin command.

4 Should you change the default location of the MySQL installation, you must
create a file called my . cnf in the root directory of the C: drive to tell MySQL
the where to find the installation.

4+ Choosing a Typical installation type installs all components. If you don’t actu-
ally need all the components, you can choose a Custom installation type and
de-select any components you don’t need.

¢+ ¢



Macintosh
Installation

A Ithough traditionally the Macintosh has not been

well suited for work as a server, this changed with the
release of Mac OS X. Apple’s next-generation operating system
has a Unix-based foundation, which makes it a good choice for
running servers and server applications.

Mac OS X comes in two versions:

4 Mac OS X Server: This version comes with MySQL
already installed.

4+ Mac OS X: No MySQL installed, but it can easily be
installed.

This chapter looks at some tasks common to all versions of
MySQL, as well as installing MySQL from source code.

Binary and Source-Code MySQL
Installation in Mac OS X: Tasks
in Common

There are several tasks that you may want to do no matter how
you decide to install MySQL. MySQL can be configured to start
automatically when Mac OS X is started, it can be manually
shut down, and you can change the administrator password.

Setting up MySQL to start automatically

Mac OS X can start applications automatically when the sys-
tem is booted — but its startup process differs significantly
from that of a standard Unix system.

CHAPTER

R R S
In This Chapter

Reviewing common
tasks for binary and
source-code MySQL

Installations

Installing MySQL with
Mac OS X Server

Installing MySQL
binary on Mac OS X

Installing MySQL
from source code on

Mac OS X

+ O+ o+
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Mac OS X uses a StartupItems folder to automatically start applications; although
a/System/Library/StartupItems/ folder exists by default, that is reserved for
Apple’s use. Personal startup items should be located in the
/Library/Startupltems/ folder.

Creating the /Library/Startupltems folder

Because the /Library/Startupltems/ folder doesn’t exist by default, you must
create it if someone else hasn’t already.

1. Using the cd command, check to see whether this folder exists; if it does not,
create it with the mkdir command. The code that accomplishes these prepa-
rations is as follows (bold indicates the commands to type):

[Tocalhost:~] user% cd /Library/StartupItems
/Library/StartupItems: No such file or directory.
[Tocalhost:~] user% mkdir /Library/Startupltems/

2. Prepare to add a startup item to the folder by creating three things:

e A folder with a descriptive name

e A command-line script with the same name as the folder (see the steps
in the upcoming subsection, “Creating the file for the startup script”).

e A startup parameters file (see the steps in the upcoming subsection,
“Creating the StartupParameters file”).

To create the folder, navigate to the /Library/Startupltems folder and create the
new folder with the mkdir command.

[Tocalhost:~] user% cd /Library/StartupIltems/
[Tocalhost:/Library/Startupltems] user% mkdir MySQL

You will have to use a text editor to create the files you need: one to contain the
startup script and one to contain startup parameters.

,»‘\lote This example uses the pico text editor, which operates much like any other typi-
. cal text editor: When you run pico, you can type and move around with the arrow
keys. When you're done editing the file, simply press Control-X (the Mac equiva-
lent of Ctrl+X) and a prompt asks whether you want to save the file and exit. Press
Y to save the file and return to the command line.

Creating the file for the startup script

The first file needed for automatic startup is the startup script file. This is the shell
script that will actually start MySQL.

1. Create the file and open it for editing in pico with the following command.

[Tocalhost:/Library/Startupltems] user% pico MySQL/MySQL
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2. Enter the following script into pico.
#1/bin/sh
/etc/rc.common
if [ "${MYSQL:=-NO-}" = "-YES-" 1; then

ConsoleMessage "Starting MySQL"
/usr/local/mysqgl/share/mysqgl/mysqgl.server start

fi

3. Use Command-X to exit and save the file.

Creating the StartupParameters file

The second file needed for automatic startup is the startup parameters file. This file
gives Mac OS X additional information needed for automatically running MySQL.

1. Open the file by typing the following line.

[Tocalhost:/Library/Startupltems] user?% pico
MySQL/StartupParameters.plist

2. Enter the following script into pico.

{

Description = "MySQL";
Provides = ("MySQL");
Requires = ("Resolver");
OrderPreference = "None";
Messages =
{
start = "Starting MySQL";
stop = "Stopping MySQL";

b
}

3. Use Command-X to exit and save the file.

4. The ownership and permissions of some files must be changed to securely
run the startup item. You must use the sudo command to change ownership.
Enter your administrator password when you are prompted for it.

[Tocalhost:/Library/Startupltems] user% chmod +x MySQL/MySQL
[Tocalhost:/Library/Startupltems] user% sudo chown -R root
MysQL/

Password:
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Modifying the hostconfig file

The last thing you have to do is to modify the hostconfig file so it tells Mac OS X
that you want to run this service. Follow these steps:

1. Enter the following command it will open up an existing file in pico.

[Tocalhost:/Library/Startupltems] user% sudo pico
/etc/hostconfig

2. Scroll to the bottom of this file and enter MYSQL=-YES- on its own line. This is
how it should look.

UW PICO(tm) 2.3 File: /etc/hostconfig
Modified

## Services

AFPSERVER=-NO-
APPLETALK=-NO-
AUTHSERVER=-NO-
AUTOCONFIG=-YES-
AUTODISKMOUNT=-REMOVABLE-
AUTOMOUNT=-YES-
CONFIGSERVER=-NO-
IPFORWARDING=-NO-
MATLSERVER=-NO-
MANAGEMENTSERVER=-NO-
NETBOOTSERVER=-NO-
NISDOMAIN=-NO-
TIMESYNC=-NO-
QTSSERVER=-NO-
SSHSERVER=-NO-
WEBSERVER=-NO-
APPLETALK_HOSTNAME="User's Computer"
MYSQL=-YES-

"G Get Help 70 WriteOut "R Read File ~Y Prev Pg K Cut
Text ~C Cur Pos

AXOEXTt AJ Justify "W Where is ~V Next Pg U UnCut
Text”D Del Char

3. Use Command-X to exit and save the file.

When you have all these files in place and properly set up, MySQL is ready to start
automatically every time you start up Mac OS X. If you ever want to stop MySQL
from starting up automatically, simply edit the hostconfig file and change the line
that reads MYSQL=-YES-to MYSQL=-NO-.
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Shutting down MySQL Server

If you want to manually shut down the server, you should use the mysgladmin
command.

Caution A bug in versions of MySQL prior to 3.23.45 and 4.0.1 prevents the MySQL server
from shutting down properly. Make sure you are using these versions or later.

To shut down the server, follow these steps:

1. Log in to the terminal as the mysql user.

2. Run the mysqgladmin command with the shutdown parameter, as follows:

[Tocalhost:~] mysql% /usr/Tocal/mysql/bin/mysgladmin -u root
shutdown
020304 12:34:56 mysqld ended

[1] + Done /usr/local/mysql/bin/safe_mysqld --
user=mysql
[Tocalhost:~] mysql%

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.

"\lote This user account is different from the root user on your system; setting the pass-
~  word for this user doesn't affect the password for the root user on your system.

The mysqgladmin utility is used to set the initial password for the root user. To set
the password, the command is run twice —once for the 1ocalhost connection and
once for connections via the hostname. When the mysqladmin 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. The syntax to set
the password with mysqladmin is as follows:

[Tocalhost:1ocal/mysql/sql-bench] mysql%
/usr/local/mysql/bin/mysqladmin \

-u root password new_password
[Tocalhost:local/mysql/sql-bench] mysql%

An example of setting the root password is shown in Figure 5-1.
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Figure 5-1: Setting the root password with mysqladmin is your first task as a
server administrator.

Installing MySQL With Mac OS X Server

Apple includes MySQL with Mac OS X Server 10.0.4 and later. It is installed in the
/usr/local/mysql/ directory but it is neither configured nor set to run by
default. Apple has several knowledge-base articles that cover how to install and
configure MySQL on a Mac OS X server. To find them, go to Apple’s support site at
http://www.apple.com/support/ and search the knowledge base for "MySQL".

Refer to the section called “Binary and Source-Code MySQL Installation in Mac OS
X: Tasks in Common” (earlier in this chapter) for more information on starting and
stopping MySQL and setting a password for the root administrative user.

Installing MySQL Binary on Mac OS X

Compiling and installing your own version of MySQL can be a daunting process.
There is an official binary distribution of MySQL for Mac OS X available for down-
load and installation. Many people have created unofficial binary distributions of
their own that can be used instead of the official version. Any of these binary ver-
sions may be used. They take less time to install and may not require the Apple
developer tools to be installed. The drawbacks are that you have less control over
the options used and the latest version of the MySQL code may not be available.

The latest official binary version of MySQL for Mac OS X can always be found at
http://www.mysql.com/. Download the Mac OS X binary appropriate for your
Mac OS (Mac OS X or Mac OS X Server).
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One of the best independent OS X binary distributions has been created by Marc
Liyanage and is available at his Web site
(http://www.entropy.ch/software/macosx/mysql/).

Installation of each binary distribution is different. Download the installer package
and follow the instructions for that distribution.

Installing MySQL Source Code on Mac 0S X

The most flexible approach to installing MySQL for Mac OS X is to use the MySQL
source code and compile it yourself.

You will need two basics to compile MySQL yourself:
4 The latest version of the MySQL source code. This can always be found at

http://www.mysql.com/. Download the “tarball” source package for MySQL.

4+ Apple’s developer tools. If you don’t already have these installed, they can be
found on the Developer Tools CD that is included with every copy of Mac OS
X or downloaded from http://developer.apple.com/tools/.

Once you have these prerequisites, you can proceed with the installation.

Creating the MySQL User

To run the MySQL server securely, you have to create a user account for the MySQL
server itself. Follow these steps:
1. Open System Preferences and select the Users preference panel.

2. If you are not already logged in as an administrator, click the lock icon and
enter an administrator name and password in the window shown in Figure 5-2.

You need an administrator pass\word to make

l changes using Users.

Name: Administrator

Password: ssssssss

( Caneel } { OK )

Figure 5-2: Entering the Administrator name
and password
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3. Click the New User button. Enter mysql for the Name and Short Name, as
shown in Figure 5-3.

New User:mysql

f Identity ' Password |

Name: mysq|
Example: Mary Jones

Short Name: mysqg|
This is an alernate name for your ac count, used by
some network services. Enter & lowercase characters
of fewer with no spaces. Example: mjones

—_——

[ Choose...

Drag a picture from the Finder, select ane below, or click

Login Picture:
Choose to locate a picture file.
) -
\f Cancel \ f Save \

~———— 3

Figure 5-3: Entering the mysql user

4. Select the Password tab and enter a password for the mysq1 user, as shown
in Figure 5-4.

New User:mysql

| Identity ' password |

Password: sssssses
Must be at least 4 characters

Verify: wsssssse
Retype passneord

Password Hint:
[aptionall

Your hint should not easily reveal your
passwird to others.

[J) Allow user to administer this computer

\f Cancel \f Save \

Figure 5-4: Entering the mysql password

5. Click Save and close System Preferences.
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Compiling MySQL
The actual MySQL application is installed by unpacking, configuring, and compiling
the code you have downloaded. The procedure looks like this:

1. Open the Terminal application and navigate to the location to which you
downloaded the MySQL “tarball” source package, much like this:

[Tocalhost:~] user% cd Desktop/
[Tocalhost:~/Desktop] user% Ts
mysql-VERSION.tar.gz

2. Use the tar command to expand the source package into its own folder:

[Tocalhost:~/Desktop] user% tar zxvf mysql-VERSION.tar.gz

mysql-VERSION/support-files/mysql.server.sh
mysql-VERSION/support-files/binary-configure.sh
mysql-VERSION/support-files/magic
[Tocalhost:~/Desktop] user?

3. Navigate into the new folder and run the configure script, which prepares
the package to be compiled on your particular system:

[Tocalhost:~/Desktop] user% cd mysql-VERSION/
[Tocalhost:~/Desktop/mysql-VERSION] user% ./configure --
prefix=/usr/local/mysql

éféating mysql-test/Makefile
creating include/mysql_version.h
creating config.h

[Tocalhost:~/Desktop/mysql-VERSION] user%
4. Run the make command, which actually compiles the MySQL package.

‘ﬁ\lote Compilation normally takes quite some time, even on a fast Macintosh.

The procedure looks like this:
[Tocalhost:~/Desktop/mysql-VERSION] user?% make

-e 's!'"'PERL_DATA_DUMPER''@!@PERL_DATA_DUMPER@!" \
binary-configure.sh > binary-configure-t

/bin/mv binary-configure-t binary-configure
make[2]: Nothing to be done for “all-am'.
[Tocalhost:~/Desktop/mysql-VERSION] user?

5. Install MySQL by running the make install command. Since installing
MySQL requires administrative privileges you must use the sudo command
before you use the installation command. When the sudo command prompts
you for a password, enter your Mac OS X administration password (see the
second line of code in this snippet):
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[Tocalhost:~/Desktop/mysql-VERSION] user% sudo make install
Password:

/usr/bin/install -c -m 644 ./binary-configure
/usr/Tocal/mysql/share/mysql/binary-configure
make[2]: Nothing to be done for “install-exec-am'.
make[2]: Nothing to be done for “install-data-am'.
[Tocalhost:~/Desktop/mysql-VERSION] user?

Configuring MySQL

MySQL must be configured before it can be run. Run the mysql_install_db script
with the sudo command to configure MySQL. The procedure looks like this:

1. Configure MySQL by running the mysql_install_db script with the sudo

command. The procedure looks like this:

[Tocalhost:~/Desktop/mysql-VERSION] user% sudo
scripts/mysql_install_db
Password:

To start mysqld at boot time you have to copy
support-files/mysqgl.server to the right place for your system

PLEASE REMEMBER TO SET A PASSWORD FOR THE MySQL root USER !
This is done with:

/usr/local/mysqgl/bin/mysgladmin -u root -p password 'new-
password'

/usr/local/mysqgl/bin/mysgladmin -u root -h localhost -p
password 'new-password'

See the manual for more instructions.

You can start the MySQL daemon with:
cd /usr/local/mysqgl ; /usr/local/mysqgl/bin/safe_mysqgld &

You can test the MySQL daemon with the benchmarks in the
'sql-bench' directory:
cd sgl-bench ; run-all-tests

Please report any problems with the
/usr/local/mysqgl/bin/mysqglbug script!

The latest information about MySQL is available on the Web at
http://www.mysqgl.com

Support MySQL by buying support/licenses at
https://order.mysqgl.com

[Tocalhost:~/Desktop/mysql-VERSION] user?

2. You must change the ownership of a file and a folder in order to run MySQL.

Use the chown command with sudo to do so, as follows:
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[Tocalhost:~/Desktop/mysql-VERSION] user% sudo chown -R root
/usr/local/mysq]l

[Tocalhost:~/Desktop/mysql-VERSION] user% sudo chown -R mysql
/usr/local/mysql/var

Testing MySQL

You should test your installation to make sure everything installed correctly. Do so
by starting the MySQL server and having it display its version, as follows:

1. To start the MySQL server, you have to log in as the mysq1 user you created
earlier. You can do so with the su command. Enter the mysql user’s password
when you are prompted for it, as shown in the second line of the code snippet
that follows:

[Tocalhost:~] user% su - mysql

Password:

[Tocalhost:~] mysql%

[Tocalhost:~] mysql% /usr/Tocal/mysql/bin/safe_mysqld --
user=mysql &

[1] 14542

[lTocalhost:~] mysql%
[Tocalhost:~] mysql% Starting mysqld daemon with databases
from /usr/local/mysqgl/var

2. Once MySQL is running, check it by using the mysqladmin command to check
the version of the MySQL server. The procedure looks like this:

[Tocalhost:~] mysql% /usr/Tocal/mysql/bin/mysqladmin version
/usr/local/mysqgl/bin/mysgladmin Ver 8.23 Distrib 3.23.49,
for apple-darwin5.3

on powerpc

Copyright (C) 2000 MySQL AB & MySQL Finland AB & TCX
DataKonsult AB

This software comes with ABSOLUTELY NO WARRANTY. This is free
software,

and you are welcome to modify and redistribute it under the
GPL Ticense

Server version 3.23.49

Protocol version 10

Connection Localhost via UNIX socket
UNIX socket /tmp/mysql.sock

Uptime: 1 min 30 sec

Threads: 1 Questions: 1 Slow queries: 0 Opens: 5 Flush
tables: 1 O0Open tables: O
Queries per second avg: 0.011
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Summary

A number of installation tasks must be performed regardless of installation method.
These include configuring MySQL for automatic startup and shutdown, and setting
the root administrator password for MySQL.

4+ Mac OS X Server includes MySQL preinstalled; not much configuration is nec-
essary.

4 There is an official MySQL binary installation for Mac OS X as well as several
unofficial independent binary distributions (the most notable of which is
Marc Liyanage’s).

4+ The advantages of binary distributions (less time, simpler) have to be
weighed against the disadvantages (less control, latest versions may not be
available).

4 Installing MySQL from source code is the most configurable method; options
are available even during compilation, and editing the source code directly is
the most efficient way to customize your implementation of MySQL.

¢+ 0+



Starting MySQL

MySQL is a large and often complex collection of client
and server software to store and retrieve data.
Sometimes a person who is new to MySQL or SQL entirely is
overwhelmed by the depth and number of options involved
with what seems to be a simple database task. In this chapter
I'll cover some of the basic concepts that developers and
administrators alike will probably encounter. My goal is to
help the reader become comfortable with MySQL and show
some of the common day-to-day tasks performed with MySQL.

MySQL Server Administration
and Security

This section shows you some common and useful commands
that can get a MySQL server running and to keep it running.
The first of these—mysqladmin—is critically important, fre-
quently used by administrators, and one you should always
run on a newly installed MySQL server to ensure the security
of the root “superuser” account.

Also, though MySQL is a very stable application (even in large
implementations), sooner or later you may face common
administrative challenges such as these:

4+ Preventing, limiting, or undoing the effects of a security
breach

4 Integrating new components into the system

4+ Removing (or changing the privileges granted to) specific
user accounts

4 Dealing with trouble reports from users who encounter
problems with the database

The versatile mysqgladmin command is a good starting point
for understanding and implementing good security and
sound administrative policy. This section explores some of
its major uses.

C H AgP T\E R

YR S S
In This Chapter
Introducing MySQL
server administration
and security

Trying out frequently

used MySQL
database functions

¢+ ¢+
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Using mysqladmin

You can use mysqladmin to accomplish various goals, such as

4 Restoring or enhancing the security of the root account
4 Determining the status of the MySQL server while it’s running

4 Shutting down the server for upgrades or emergency hardware replacements
This section gives you a glimpse of what you can do with this useful command.

A very useful administration program for MySQL is mysqgladmin. With mysqgladmin,
the operator can perform many administrative functions without having to enter
into the MySQL Command Line Interface (CLI). For example, databases can be cre-
ated and dropped via mysqgladmin, and the server can be diagnosed or even shut
down. Chapter 10 will cover mysqgladmin in greater detail. For now I'll concentrate
on a few useful options to get you started.

Setting the root password

As shown in Chapters 3 through 5, the mysqgladmin command is what you use to
set up the initial password for the root user in MySQL, and that is the first thing
you should do once you get a MySQL server running. To set the root password,
issue the following command:

mysgladmin -u root password 'newpassword'

If the password has already been set for the root user, you must add the -p switch
to the command and provide the existing password when prompted. Doing so looks
like this:

mysqladmin -u root -p password 'mY$qlL53"'
Enter password:

Choose a password carefully. Passwords based on dictionary words (or which are

~—  otherwise easily guessable) are not acceptable for most environments. For better
data protection, choose a password that is at least 6 characters and includes non-
alphanumeric characters.

Most operations with mysqgladmin require the -p switch to be set. If the -p switch
is not set, you will probably see an error message (as shown in Figure 6-1):
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192 168.1.75 - PuTTY

Figure 6-1: Common error message when password (-p) is not
specified

Checking MySQL server status

You can use mysqgladmin to check the status of the MySQL server via the ping
switch. The command looks like this:

mysqgladmin -p ping

A brief status summary of the MySQL server is available via the status switch. An
extended version of the status switch is extended-status (covered in Chapter
10). The output of the status statement will look something like Figure 6-2, in
which the uptime for this particular server is 1350 seconds (of course, this server
isn’t very busy — only one thread running and no open tables).

Figure 6-2: Output of the mysqladmin status statement
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" Note

Your status output can (and probably will) be substantially different from what's

~~  shown here.

Dealing with inactive connections

Sometimes clients connect to the MySQL server but don’t disconnect. As a result,
the server can quickly exceed its maximum number of connections (especially if it’s
normally busy) in which case MySQL refuses further client connections till the
traffic lets up.

The number of connections allowed in MySQL varies according to the system
hardware, but the administrator can also set some variables to limit. I cover differ-
ent size implementations in another chapter. To find out what connections are
active to the MySQL server, use the process1ist switch as shown in Figure 6-3:

Figure 6-3: Output of the mysqgladmin processlist statement

From the output in Figure 6-3, you can see a user named suehring is connected
from lTocalhost to the mysql database. The user is currently idle, as shown by the
word sTeep under the Command column. Also shown is the root user running a
query to show the processTist.

With the mysgladmin ki1l command, you can end a connection to the MySQL
database as well. The syntax for killing a connection is a follows:

mysqgladmin kill <id>

For example, to kill suehring’s connection to the database, you would issue the
following command:

mysqgladmin -p kill 14
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Looking at the process1ist output in Figure 6-4 you can see that the connection
by suehring no longer exists:

Figure 6-4: A processlist statement after a thread has been killed

If suehring was connected via the MySQL CLI, the user will receive the following
message when they attempt to perform an operation:

ERROR 2006: MySQL server has gone away
No connection. Trying to reconnect...

If the connection attempt is successful, the connection is issued a new ID and the
operation is executed, as shown by the new process1ist in Figure 6-5:

Figure 6-5: A new connection was created for the user.
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Shut down the server

mysqladmin can also be used to shut down the MySQL server. The syntax is
intuitive for this operation:

mysgladmin -p shutdown

mysqladmin has a wide range of such useful switches, which provide the versatility
that an administrative tool must have.

Basic MySQL security

One of the first things you should do as a MySQL database administrator is change
the root password. Accomplishing this task with mysqladmin is explained in
Chapters 3, 4, and 5 depending on your installation and is covered in this chapter
as well. If you have not already done so, now is the time to configure a secure root
password for your MySQL server. No amount of database security will help if the
root account can connect with a blank password or no password at all!

Another important, but sometimes overlooked, area of security for MySQL is the
security of the machine that houses the MySQL server. If that computer, regardless
of operating system, is not kept secure by applying the latest patches and rigor-
ously maintaining security, no amount of database security will keep your data
safe. If possible, utilize a firewall to prevent outside connections to the MySQL
server or restrict connections to the MySQL server machine in another way such
asnetfilter or ipchains in Linux or via an access list on a router.

Numerous options exist for the way that the MySQL server itself is run. Those options
are beyond the scope of this chapter but are covered in another chapter . Some
options to consider when starting the server are the - -skip-networking option
which prevents the server from listen for network connections and the --skip-show-
database option which prevents users from showing the names of the databases
available on the server.

Adding a user to MySQL

It is neither customary nor wise to give a mechanic the keys to your house so he or
she can fix your car; doing so only creates unnecessary risks. The same can be said
for granting access to your data: Using MySQL’s root user account to perform
everyday database operations is a bad idea. It is much more preferable to grant
only the necessary access to specific users. Only allow as many privileges as are
necessary for each user to complete his or her job.

MySQL access is based on a privilege system. MySQL holds an internal database
aptly titled mysq1 with tables for housing privilege data called user, host, db,
tables_priv,and columns_priv. A given user’s access to data can be defined
down to which columns the user can perform operations on in a particular
database table.
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For example, a user created for accessing product information for a Web site can be
given read access to the product name and price columns in the inventory database’s
product table. In this manner, if a malicious or even well intentioned user were to gain
access to your data through that username and password, they could only read the
data and not modify it.

As stated above, access is based upon a privilege system. Privileges are granted
and revoked based upon the username, host connecting from, operation requested,
database, table, and column. Since MySQL holds the privilege data within tables,
normal insert, delete, select, and update operations work as expected.

The basic statement to add a user and allow access to MySQL is the grant state-
ment. Recall from my discussion on conventions used in this book that brackets
such as <> denote required portions of syntax for the command, square brackets
such as [ ] denote additional modifiers and parentheses such as () denote
optional portions of commands. The syntax for the grant statement is as follows:

GRANT <privilege [ column(s) 1 ( , privilege [ column(s) 1 )> to
<user>(@host) (IDENTIFIED BY 'password') [ WITH GRANT OPTION 1;

MySQL provides a couple of macros for assigning common privileges. These include
all and usage. By using the al1 macro, you grant all possible privileges to a user
(as you may imagine, it’s best to use this one sparingly). The usage macro is for
adding a user account to MySQL without granting any privileges (and it’s probably
best not to leave it that way, since a user without privileges can’t do anything on the
system, including work).

As an example, I'll show you how to add a more-or-less typical user account to
MySQL — after which you can use it throughout the book to try out many database
operations. Although you don’t grant this sample user account any privileges, you
would add privileges in a real network situation (or there would be no reason to
create the user). Adding users and granting privileges is covered in more detail in
later chapters, including Chapter 12.

Connect to the mysql database as the root user from the MySQL CLI, as follows:
mysql -u root -p mysql
mysql> grant usage on *.* to dbuser@localhost identified by

"evh$5150";
Query 0K, 0 rows affected (0.01 sec)

;‘\lote It is not necessary to connect to the mysql database in order to grant and revoke
~  access to the database via the grant and revoke statements.

Later on in the chapter, a different exercise adds specific privileges for this user
account so it can connect to the database that you're about to create.
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Frequently Used MySQL Database Functions

s

s

Many of the functions that you use often with MySQL are covered in this section.
Having worked with databases and MySQL for years, | encounter the same tasks on
a frequent basis: Inserting and updating data, as well as simple selecting, are the
bread and butter of many database operators and administrators’ livelihoods. Even
if you don’t create databases often, you’ll probably create one with MySQL at some
point. Therefore this section shows you how to create your first database, offers a
few sample tables, and lays out the building blocks for understanding Structured

Query Language (SQL).

Creating a database

Although the full syntax of the MySQL client interface can be about as complex as
you need it to be (it’s covered in Chapter 8), creating a database in MySQL is
actually pretty simple.

As a prerequisite for creating a MySQL database, make sure your MySQL software
~ s installed and running already. (If it's not, refer to Chapter 3, 4, or 5 to install the
version of MySQL that's appropriate for your platform.)

There are two ways to create a database with MySQL:

4 via the ‘mysgladmin’ command, like this:
mysqgladmin (-p) create inventory

4+ from within the MySQL CLI, using the following syntax:
CREATE DATABASE [ if not exists ] <databasename>

The if not exists keyword produces an error message if a database already
~~  exists with the name given.

Recall that statements can span multiple lines in the MySQL CLI, and that you
terminate a statement with a semicolon (;). Therefore, to create an example
database from within the MySQL CLI, type the following:

mysql> create database inventory;
Query 0K, 1 row affected (0.00 sec)

The next step is to create tables within the database you just created. To create
tables, you’ll need to connect to the actual database you want to use. MySQL
actually does not require you to be connected to the database in order to create
tables. Although you can create tables by using a <databasename.tablename>
syntax from within the MySQL CLI, it’s often less confusing (which saves debugging
time) if you connect to the database itself. If you are already within the MySQL CLI,
you can type the following:
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mysql> connect inventory;
Connection id: 10
Current database: inventory

If you are at the command prompt, you can get into the MySQL CLI and connect to
the database by issuing the following command:

mysql -u <username> -p <databasename>

For example, here’s one that connects the root account to the inventory
database:

mysgl -u root -p inventory

Creating tables

Regardless of the method you choose, working with the database via the MySQL CLI
means you can create tables to store information for a Web site. Before you can cre-
ate the tables, however, you need a design for the database.

{E For help with developing a database design, review Chapter 7.
Reference

Assessing the needs of your site can suggest a practical direction for database
design. For example, the Web site e-commerce database must track a range of dif-
ferent variables —including name of product, type of product, manufacturer, price,
and quantity on hand. The initial design calls for three individual tables within the
database; Tables 6-1, 6-2, and 6-3 provide examples of how such tables contribute to
the design of the example database.

Table 6-1
Product Table
Column Title Column Type Constraints
product_id int not-null primary key

auto_increment
name varchar(75)
quantity int

price decimal(9,2)
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Table 6-2
Manufacturer Table
Column Title Column Type Constraints
manufacturer_id int not-null primary key

auto_increment

name varchar(50)
Table 6-3
Category Table
Column Title Column Type Constraints
category_id int not-null primary key
auto_increment
product_category varchar(50)

The basic syntax for table creation in MySQL is as follows:

CREATE [ temporary 1 TABLE [ if not exists 1 <tablename>
[ ( <column definition,> ... ) 1 [ <table options> ] [ <select
statement> ]

The temporary keyword creates a table that exists only for the duration of the
connection.

4 If there is a table of the same name, the existing table is hidden.

4+ Two separate connections can utilize the same temporary table name.

The if not exists keyword prevents the table from being created if a table of the
same name exists. MySQL only verifies the name of the table and does not attempt to
verify if the table structures are the same. When the if not exists keyword is used,
the operation returns an 0K regardless of the success or failure of the statement.

As indicated by the brackets ([ ]) around the column definition, it is not necessary
to add all of the definitions for the columns when creating a table. At least one col-
umn definition is required. The column definition can be modified later through the
use of the ALTER TABLE statement.

table options are used to create different types of tables. The basic table types with
MySQL are ISAM, My ISAM and heap. Some table types, including bdb (Berkeley_db),
Gemini, and innodb may or may not be included with your MySQL distribution,
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depending on the version of MySQL you have and the options chosen while compiling
(if applicable). Table 6-4 illustrates the types of tables in MySQL.

Caution My ISAM is the default table type in MySQL. If you try to create a table using a table
type that is not supported by your version, MySQL creates it as My I SAM instead —
with no warning or error message (though future versions of MySQL will produce
a warning when the table type is not supported).

Table 6-4
MySQL Table Types
Table Type Attribute
bdb or Berkeley_db Transactional, page-locking.
gemini Transactional, row-level locking, not open-source. Available
with NuSphere MySQL.
heap Data is only stored in volatile memory.
isam Normal or standard table.
innodb Another type of transactional, row-level locking table.
merge Collection of My ISAM tables to be used as a single table.
myisam As the newer version of isam, this is the default table type.

You can help ensure the safety of your data by using a transactional table type such
as bdb, Gemini, or innodb, and here’s why:

4 If a problem occurs within the database or system housing the database, the
data within a transactional table can be recovered through the use of a roll-
back or the backup and update logs.

4+ Changes made to data can be rolled back or automatically undone if a portion
of the update fails.

;‘\lote Transactional tables require more disk space, memory usage, and processor usage
~—  than My ISAM tables.

The example database will not need enhancements of transactional tables, there-
fore the default MyISAM table type will be acceptable.

¢ Cross- More information on table types is available in Chapter 10.
Reference
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For example, to create all three of the example tables, you would type in the follow-
ing code:

CREATE TABLE product (

product_id int not null primary key auto_increment,
name varchar(75),

quantity int,

price decimal(9,2)

)

CREATE TABLE manufacturer (

manufacturer_id int not null primary key auto_increment,
name varchar(50)

)

CREATE TABLE category (

category_id int not null primary key auto_increment,
product_category varchar(50)

)

The constraints placed on the id columns in the tables create a primary key, which
is not tied specifically to any real-world use. Accordingly, it’s both safe and desirable
to auto_increment the value as new records are added to the table.

You now have a working database system that can track inventory for an e-commerce
Web site.

Inserting and updating data

A database is only as useful as the data it contains. Therefore, you need to add
products to the inventory database. In this section I'll look at how to insert data as
well as how to update the data, which is often just as important as the initial insert
of the data itself.

Inserting data

You're ready to insert a few records into the database. You'll accomplish this task
via the MySQL CLI. You can insert data into a database via a number of methods
including importing from a file or inserting through a program or script. Those top-
ics are covered elsewhere in this book. For now, the MySQL CLI will work because
you are only going to add a few records. The basic syntax for an insert is as follows:

INSERT [ low_priority | delayed 1 [ ignore 1 [ into ]

{tablename>
[ ( <columnname>, ...) 1 VALUES (<insert expression>,)

@ Other syntax for the insert statement is discussed in Chapter 9 and in Appendix A.
ererence
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The Tow_priority keyword delays the insert until no other clients are reading
from the table. Use of the Tow_priority keyword is not recommended for My I SAM
table types because simultaneous inserts are not possible in such usage.

Use the deTayed keyword if some clients cannot wait for an insert to complete.
This keyword only works with ISAM and My I SAM table types. The client receives an
0K for the statement immediately, and the insert is run when the table is not in use
by another thread.

Specifying the ignore keyword causes duplicate rows to be ignored and not
entered when a value collides with a primary key or unique value. If this keyword is
not specified, an error occurs and the insert is aborted. It is important to note that
records will be inserted up to the record where the collision occurred. For example,
if you import a number of records and a collision occurs at record number 432, all
records up to number 432 will be inserted into the database.

The into keyword is not required, though it can be useful for improving readability.

If you don't want to insert values into all columns in a table, specify the column

~~  names in parentheses, separated by commas, before you type the required VALUE

keyword.

You can now insert a few rows of data into the example database; the SQL for the
insert is as follows:

INSERT into product VALUES (NULL, "8 inch Mirror Ball", 48,
14.95);

INSERT into product VALUES (NULL, "AM100 4 port Mixer", 12,
48.95);

INSERT into product VALUES (NULL, "FA1201 1200 watt Amplifier",
4, 149.95);

The sample data just given shows the most common type of insert. Notice that you
placed the keyword NULL in the first value. Recall that the first column in the table
definition is product_id, which is an auto-incrementing field; therefore, it is not
acceptable to enter a value for this field. The NULL keyword is used as a placeholder
in this example and will be substituted automatically with the correct value by
MySQL.

Selecting data

Because selecting is at least as common as inserting, I'll jump ahead slightly and
use a simple SELECT statement. Figure 6-6 shows the three records you just
entered.
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Figure 6-6: Sample output of a basic SELECT statement

¢ Cross- ‘\ For the full syntax of the SELECT statement, see Chapter 9.
Reference \

///—

Since I'm looking to jumpstart your usage of MySQL, the basic syntax for the
SELECT statement is as follows:

SELECT <select phrase> [ FROM <table(s)> [ WHERE <where phrase> 1]
[ GROUP BY <group-by clause> 1 [ORDER BY <order-by clause> ]
[ LIMIT # of rows ] ]

The example above selects all columns and rows from the product table.
Use of the where clause modifies the select statement to look only for rows that

match the <where phrase>. For example, if you wanted to look for products that
had a price less than $30.00 you could issue the statement in Figure 6-7.

92.168.1.75 - PuTTY

Figure 6-7: Selecting records that show a price less than $30.00.
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The where clause is extremely useful (and almost constantly in use) whenever you
work with data in a MySQL database.

The group by clause modifies the results of the select by ordering the columns by
similar data. The order by clause arranges the resulting data from a select state-
ment into the order specified by the order-by clause. For example, to select all the
products in order by price (from lowest to highest), you issue the statement like
the following (its results are shown in Figure 6-8):

select * from product order by price;

192.168.1.75 - PuTTY

Figure 6-8: Selecting records in a certain order

'Note It just happens that the price is in order of product ID for the example database.
Such a neat result rarely happens with live data.

If you had a large amount of data in a table and you needed to look at the first n
rows of data, you could do so by adding the 1imit clause onto the end of the
SELECT statement. An example is shown in Figure 6-9.

192.168.1.75 - PulTY

Figure 6-9: Limiting rows of a SELECT statement
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¢ Cross- ‘\ There are many more options for the SELECT statement. Those options, along
\Re“"ﬂ'ﬁ_\ with additional coverage of the where, group_by, order_by, and Timit
— clauses, appear in greater detail in Chapter 9 and in Appendix A.

Updating data
Updating your data is just as important as inserting the original data— if not more
so. Commonly used syntax for the UPDATE statement looks like this:

UPDATE <tablename> SET <columnname> = <value> ( , <columnname>
= <value> ) [ WHERE <where phrase> 1 [ LIMIT <# of rows> 1;

For example, to update the price of one of the products you could do the following:
update product set price = '15.95"' where product_id = '1";

Figure 6-10 shows the output of a SELECT statement that enables the administrator
to look at that product after updating.

Figure 6-10: The updated product is now shown in the database

If you wanted to update both the price and quantity of a product, you could do so
with the following example:

update product set price = '"14.95',quantity = '60' where
product_id = '1";

Figure 6-11 shows the final table. Notice the price for the "8 inch Mirror Ball"
is once again $14.95 and the quantity is now 60.
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Figure 6-11: The final table layout after updates

Preparing a new user for access to the database

Up until now you’ve been doing the inserts, selects, and updates in the inventory
database as the root user. Recall (from a bit earlier in this chapter) that you added a
user to the database but you couldn’t grant any access rights since you didn’t have
the database built. It’s now time to allow the new user access to the inventory
database.

Since you've already added the user account, you can utilize the update statement
to revise the permissions and privileges for that user. If you are still in the MySQL
CLI connect to the database called mysql by typing the following:

connect mysql;

The statement should have similar output to this:

Connection id: X
Current database: mysql

You are now connected to the 'mysql ' database, which holds the grant tables for
privileges within the server across all databases.

You could have remained connected to the inventory database and still granted
~  privileges. For simplicity’s sake (and to save time in the jumpstart), | had you con-
nect to the mysq1 database instead.

Since you granted the usage privilege for the new user in a previous section, the
basic framework has already been created for us within the user table. To verify
that the user exists, issue the following query:

select user,host from user where user = 'dbuser';
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You should see output similar to the Figure 6-12.

Figure 6-12: The new user in the database server

If you don’t see the output shown in Figure 6-12 when the query has finished, you
may want to review the “Adding Users to MySQL” section in this chapter and do
some troubleshooting.

Assuming that you have the same output as given in Figure 6-12, it’s now time to
modify the privileges for this user account so you can connect to the inventory
database and perform the necessary operations safely. The user account must be
able to select rows from the database, as well as insert, update, and delete records.
The statement that grants these privileges looks like this:

grant select,insert,update,delete on inventory.* to
dbuser@localhost;

Exit the MySQL CLI by typing exit or quit. Reconnect as the new user, like this:
mysql -u dbuser -p inventory

You should now be prompted for the password that you used to create the user.
Upon entering the password you will be granted access to the inventory database.
Test out your new privileges by issuing a simple select * from product; query.
Your results should be similar to the example in the previous section.

You now have a simplified version of an electronic-commerce database.

Altering tables

Regardless of how much time, money, and effort is put into database design,
inevitably databases need some redesigning or modification now and then. The
reason is simple: Business rules change. The way you use data— and the way data
is gathered and stored — changes as time goes by. MySQL allows the database
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administrator to change the layout of tables within a database —adding, removing,
or modifying columns —via the alter table statement. The basic syntax of this
command is as follows:

ALTER (IGNORE) TABLE <tablename> <alter phrase> [ , <Lalter
phrase> ]

Common <alter phrase> variables to use with the ALTER TABLE statement
include the following:
ADD <columnname> <create specification>
CHANGE (COLUMN) <oldcolumnname> <create specification>
MODIFY (COLUMN) <create specification>
DROP (COLUMN) <columnname>
RENAME (TO) <newtablename>

r Cross- For more about <alter phrase> variables, see Chapter 9.
Reference

The IGNORE modifier handles instances where there are duplicate values for a
column that is being modified to a type where uniqueness is enforced. With IGNORE
specified the first row is kept where values collide and all others are discarded. If
IGNORE is not specified and a collision occurs between two values, the change is
aborted and any specified changes are rolled back.

The inventory database shows that the product table is not tied to the manufac-
turer table in any way; there’s no convenient way to link a product with a manufac-
turer. This was a purposeful flaw in the database design so you could use the ALTER
TABLE statement to modify the product table and remedy this situation. From the
MySQL CLI enter the following command:

alter table product add manufacturer_id int;
If you've followed along thus far, you should receive an error message when you
perform this operation. That’s because you connected to the MySQL inventory
database as the dbuser you created —but you didn’t grant that user the privilege

to alter tables. The error message you receive should look like this:

ERROR 1044: Access denied for user: 'dbuser@localhost' to
database 'inventory'

Disconnect from the CLI and reconnect to the inventory database as the root user:
mysqgl -u root -p inventory

When you run the alter table statement from above again you should have much
better luck and the inventory database will now be updated so that you can
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include a manufacturer ID in the table. However, since you named the manufac-
turer_id column the same in both the product and the manufacturer tables, you
should probably rename the manufacturer_id column in the product table so
you don’t get them mixed up later. Here’s the necessary command:

alter table product change manufacturer_id prod_manu_id int;

After you’ve run this command, disconnect from the CLI and reconnect as the
dbuser that you created earlier.

Describing tables

You should now be connected via the MySQL CLI as the dbuser username that you
created earlier. A description of a column or columns in any table is available when
you issue the DESCRIBE statement. Its basic syntax is as follows:

DESCRIBE <tablename> (columnname [ wildcard 1)

The DESCRIBE statement may be abbreviated to desc and like other statements
- and commands in MySQL, it is not case-sensitive.

You can use the optional columnname and wildcard arguments to obtain descrip-
tions of the column or columns specified.

The SHOW statement (which works much like the DESCRIBE statement) shows the
columns in a table, though it’s quicker to use the DESCRIBE statement (or even its
desc abbreviation) to do so. The command syntax looks like this:

SHOW columns FROM <tablename> [ FROM <databasename> 1 [ LIKE
<wildcard> ]

For example, Figure 6-13 shows the changes you made in the last section, using the
desc statement.

c' to clear the buffer

HULL
NULL
NULL
HULL

Figure 6-13: Using desc to describe a table layout
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The same command using the SHOW statement is as follows:
show columns from product;

An example of a wildcard column search uses the following query to see all columns
in the product table that start with the letter "p" (the output is shown in Figure 6-14):

desc product 'p%';

| NULL
| WULL
| WULL

Figure 6-14: Using a wildcard in a DESCRIBE statement

The same statement using the show statement looks like this:

show columns from product Tike 'p%';

Looking at other database objects
The previous section covered the DESCRIBE statement as well as the SHOW state-
ment for looking at column information within a table. Using the SHOW statement,

you can get a list of database objects. This section looks at some typical and useful
examples of this statement.

Cross- 1\ Full coverage of the SHOW statement is in Chapter 9.
Reference \
//

Consider the following command as an initial example:
SHOW DATABASES (LIKE <wildcard>);

This statement shows all the databases in MySQL. If a wildcard is specified, the
statement returns databases matching the wildcard, if any.

'Note The capability of merely looking at the names of the databases does not imply that
~—  the current user has permissions to connect or use those databases.
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To see the tables in detail, you would issue the following command:

SHOW (OPEN) TABLES (FROM <databasename>) (LIKE <wildcard>);

The SHOW TABLES statement is very useful to find out names of tables in the
current database or any database through the use of the from modifier.

SHOW CREATE TABLE <tablename>;

Sometimes you may have to dump table structure if you want to recreate the tables
later (or on another system) for some different use. For example, as shown in
Figure 6-15, some output from the SHOW CREATE TABLE statement from the
inventory database looks like this:

SHOW CREATE TABLE product;

ult NULL
HULL.

Figure 6-15: Output of the SHOW CREATE TABLE statement for the
product table

With the information from the SHOW CREATE TABLE statement, the database admin-
istrator could copy the output to create a copy of the table or save the output for
later use.

Summary

This chapter gave a brief overview of some of the most common tasks involved in
creating and managing a database.

4+ mysqgladmin is a useful command for obtaining status information of the
server, changing passwords, killing server processes, and shutting down the
server itself.
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4 Basic security includes not only creating strong passwords, but also granting
users only those privileges that are necessary to complete their tasks.

4 You can create a database creation by using mysqladmin or by issuing the
appropriate commands from the MySQL Command-Line Interface (CLI).

4+ Creating and altering tables as well as inserting and updating data is a com-
mon task in MySQL.

4 The SELECT statement is another versatile command, used frequently in the
course of administering a MySQL system.

¢+ 4
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Database
Concepts .
and Design

Comparing concepts
of databases

Creating a database
Though many database books begin with a chapter on design
database concepts and design, we get our hands dirty
with what you should know both with databases and with Analyzing
MySQL in particular. However, the underlying concepts of requirements and
databases and their design are important. defining logical
design

Concepts of Databases et docin and

. . ) implementation
Databases are many things to many people. It is a mistake to

say that all databases are electronic. Some other databases + + + +
include a library and a recipe card file.

What is data?

Data is just about anything you can imagine and quantify. For
example, the records and numbers you keep in a checkbook
register are data. The stats you write down if you keep score
at a baseball game are data.

For our purposes, I ignore checkbook registers and concen-
trate on the electronic form of data. However, you could enter
personal checks or baseball stats into a computer database
program. At the basic level, data is data.

What is a database?

Databases are not simply electronic places to store data. As
already alluded to, thinking of databases in terms not limited
to computers is one of the first steps to understanding the
concepts.
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MySQL is not a database. It is software for creating and managing a database.
—

Databases keep information in tables. A table is a structure consisting of at
least one column, but usually many more. A database is then a collection of
one or more tables of related information. Sorting, indexing, and queries
organize data to help the database user.

The letters SQL stand for Structured Query Language.

Why use a Database?

Someone much wiser than [ am said, “Always use the right tool for the job” —and it’s
no less true in the world of computing. I've seen countless uses of applications such
as spreadsheets and word processors (instead of databases) to store data. For an
annual holiday card list, this is fine; the time required to set up a database is proba-
bly out of proportion to the modest amount of data involved. In the business world,
however, a spreadsheet is not an acceptable tool for storing large amounts of data.

For such applications as product catalogs and customer information, a database is
by far the best method of storing and retrieving data. Databases offer a way to uti-
lize data efficiently.

Most enterprise-level databases must be created via software designed for the pur-
pose: a Relational Database Management System (RDBMS). Such programs, includ-
ing MySQL, support transactional table types —tables designed to handle the
frequent updates and modifications that electronic commerce entails. Each opera-
tion performed on data within a database is known as a transaction.

A transactional system can recreate its steps in case of data corruption. In the

~  event of a system crash, data could be restored from the last tape backup and
then the transaction log could be played against the database to restore the data
to its condition just before the system crash.

Caution Transactional tables are not completely free from the risk of data loss. Even the

best RDBMS cannot offer a 100-percent guarantee that no data loss will occurin a
catastrophic system failure.

A successful RDBMS meets the ACID test for these issues:

4+ Atomicity: When a transaction is sent from the user to the database server, the
operation is either committed fully or rolled back. In other words, if the hard
disk can’t hold the whole transaction, the transaction would be rolled back as
if it had never happened. In this manner, data can always be kept consistent.

4+ Consistency: Operations that violate a rule or a similar mechanism are not
committed to the database. If a user doesn’t have access permission,
attempts to write to the table are rejected.
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4 Isolation: An operation on the database is complete before another operation
becomes aware of it. If a user is adding records to tables while another user is
reading from the same tables, the reader isn’t shown results from partial oper-
ations. Such partial information could lead to inconsistent and confusing
results for the reader.

4 Durability: Once a transaction is committed to the database, it is guaranteed to
be there. If a catastrophic event happens to the disk, the database will still hold
that transaction (assuming no other hardware failure causes a disk corruption).

How are databases used?

Databases are used in all areas of business. Companies track information about
their customers inside of databases. Ever wonder why insurance costs more in
some geographical areas than others? Behind the answer is a database. Insurance
companies keep general claim information so they may sort and query the data to
find patterns that exhibit higher risks —and pass the cost of those risks on to the
customer as higher premiums.

Databases have also been there for the explosive growth of the Internet. Online
shopping is driven by databases —some of them running on MySQL. When you
search for the latest Van Halen CD at your favorite online music store, your search
is handed back to a database that then looks up and retrieves the right information,
hopefully within a few seconds. Databases can retrieve information lightning-quick
and most database server implementations, including MySQL, support replication
so that the database administrator can add more servers to handle requests.

Databases are becoming more visible in law enforcement. Databases to aid law
enforcement are nothing new. (Watching an episode of Dragnet from the Sixties, you
can see the use of punch cards to search for Social Security records). But databases
are more widely used and in ways barely imagined when Jack Webb caught televi-
sion bandits.

Database Design

Tip

Database design is the process of determining and organizing the information to
track. Many iterations of a database design occur as you try to achieve an efficient
design and maximize your use of resources.

Many simple database applications don't need a strict database design. The effort
~. isn't warranted for the application. | may be invoking the ire of traditional database

4 administrators and designers by stating this. However, spending three months in

design meetings for a database that is used once a month for non-critical func-
tions is a waste of resources. For complicated business processes, | strongly rec-
ommend spending time designing the database.
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The process of designing a complicated database correctly is not easy. It takes time
and effort, but the result is worth it. Data modeling is usually the first step in the
process. This includes defining the business processes and building an Entity
Relationship Diagram.

One of the first processes to design a database is to meet with the end user of the
database or data. If you are that person, hold a meeting with yourself. Offer yourself
refreshments, too. If you are meeting with clients (internal or external), prepare to
get as much information as possible about the business process or database to be
designed. The extra work at this stage goes a long way towards making the
database successful. A quality data model easily translates into a database.

The Database Life Cycle

Especially in the business world, a database system behaves much like a living
thing. Each stage of its life cycle has distinctive concerns and tasks that fall into a
rough sequence much like the following:

1. Requirements analysis: This first step is made up of what seemingly endless
meetings that analyze what is required for the new database. The owners and
users of the database define their business processes and document the enti-
ties, attributes, and relationships that will make up the database.

This analysis is most important to the success of the database project. Without
a complete picture of the business process — or full documentation of what
the application must have and be —the project will fail. Regardless of how
much time goes into the next phases of the project, it’s headed for disruption
(at best) or disaster (at worst) if you overlook a major item in this step.

Sometimes the systems analyst (you, as administrator) can get so wrapped up
in the project itself that he or she neglects to put much thought into the end
user. I've found it most helpful to involve the actual end user of the applica-
tion during the first phase of the design —through interviews and observa-
tion. In most instances, you are designing a replacement or improvement for
an existing system. The end users are your best source of ideas for improve-
ments in the next version.

Involvement of the end user can come in many forms. End users can be in
planning meetings where the application functions and needs can be deter-
mined. However, a more successful method for learning how an application is
used and can be improved is observation of the end users doing their jobs.

Many times those being observed will alter their behavior, either consciously
or subconsciously, thus lessening the effectiveness of the information gath-
ered. | recommend a combination of interviews or meetings, and direct obser-
vation for a successful analysis.

2. Logical design of the database: This step lays out the logical structure of the
program in terms of its tables and their relationships. Three tasks predominate:

* Designing the layout of the database tables (often starting with an Entity-
Relationship Diagram)
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e Normalizing the candidate tables

e Writing the SQL to produce the database and tables

This second stage can quickly slow a project to a snail’s pace. If you get too
many cooks in the kitchen during the first phase, the proverbial database
soup can spoil. Keeping the second phase organized and on track takes effort.
Many times people will want to iterate over a database design not realizing
that business rules change and the database will have to change with it.

3. Physical design of the database: This step involves actually developing and
planning the physical layout of the data within your network and system
topology. In a distributed environment, this step includes

e Planning for data distribution

e Organizing such physical elements as memory use, table-cache size, and
buffer size

- Cross- MySQL server variables are discussed in a later chapter.
Reference

s

4. Implementation and subsequent modification of the database: During these
last steps in the database life cycle, you enter the SQL or other language into
your database, along with other scripts and management tools that you've
developed while planning and designing the database.

If all goes well, then by the time you reach this last step, you've found all the
objects that should be included in the database. Don’t worry if you suddenly imple-
ment the database and find that you should add a column to all its tables. MySQL
syntax can alter table structure rather painlessly.

Regardless of how much research and planning you do, a long-term application
will must change to be useful. Business rules and processes change over time, so
the database and applications must change, too. Good planning in the beginning
will make those changes easier and less costly.

pr

Logical Design

After you gather information on the business process and items to be documented,
you are ready to create the logical design. This master plan for the logical entities
(and their relationships) that make up the database should be as complete and
thorough as possible. A good logical design has many facets and phases, including
the analysis of relationships and the setting of constraints.

Entities and attributes

At a basic level of a data model are entities — objects that you are interested in as
part of the data model you are creating. For example, if you were making an online
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store, you would want to know the customer’s name. Steve Suehring is an example
of an entity. The specific name, Steve Suehring, is the entity. For a successful online
store, you probably want more than one customer. Therefore you should abstract the
entity into a general entity type. For this example, the entity type would be Customer.

Entities have identifying qualities — attributes. For example, the Customer entity of
Steve Suehring has such attributes as height, weight, home address, and telephone
number. To manage all the attributes of all the entities, you abstract the attributes
into attribute types that become part of all the entity types.

At the initial meeting(s) for producing a data model, you define the entities —and
subsequent entity types —that you are interested in. In addition, you will most
likely start determining attributes and attribute types as well. For now, the entity
types can be written down as a simple list. For example, suppose you know that
both customer information and product information are to be kept in the database.
You could create a list somewhat like the one given here — which, though incom-
plete, works fine for a basic site:

4 Customer

4 Product

4 Manufacturer
That gives you three entity types. At this point in the research process, I usually
jump right into listing some attribute types for each entity type, like this:

4 Name

4 Address

4 Supplemental Address

4+ City

4 State

4+ Zip

4 Telephone Number

4 E-mail Address

4 Credit Card Number

4+ Credit Card Expiration

4 Name on Card

4 Product Name

4 Product Price

4 Quantity on Hand

4 Manufacturer

4 Product Category
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You can add fun things like Ratings and Reviews for products later. (And if the
~, attribute types in the list are starting to resemble column headings, that's not acci-

"4 dental. More about that later.)

Upon further review, I believe Name should be broken into two separate attributes,
First Name and Last Name. I also believe Telephone Number should be broken
apart to account for area code and number. (I assume that the online store only
ships within the United States, otherwise I would add Country Code as well.) It
would also be useful to know the credit card type, even though this information can
usually be gleaned from the digits of the card. Having the credit-card type allows
some sanity checking (the use of a special program to ferret out and report system
problems) later in the process. In addition, it would be useful to keep information
about the manufacturers such as their address and contact information as well.
Here’s what the new attribute type list looks like:

4 First Name

4 Last Name

4 Address

4 Supplemental Address

4+ City

4 State

4+ Zip

4 Area Code

4 Telephone Number

4 E-mail Address

4+ Credit Card Type

4 Credit Card Number

4 Credit Card Expiration

4 Name on Card

4 Product Name

4 Product Price

4 Quantity On Hand

4 Manufacturer Name

4 Manufacturer Address

4 Manufacturer City

4 Manufacturer State

4 Manufacturer Zip

111
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Tip

4 Manufacturer Contact
4 Manufacturer Area Code
4 Manufacturer Telephone Number

4 Product Category

Now that [ have a list of entity types and attribute types for the data model, I can
start to analyze how they relate.

Relationships

In my example, it’s obvious that some attribute types relate to each other. For
example, each First and Last Name pair can have one or more Addresses,
Supplemental Addresses, Cities, States, and Zips.

As should be evident, First Name/Last Name (which I will refer to as Customer
Name for brevity’s sake), Address, Supplemental Address, City, State, Zip (which I
will refer to simply as Address), and so on are all items relating to the Customer
entity type. It quickly becomes clear that I could go down a slippery slope because
one Customer Name could have more than one Address and one Address could
have more than one Customer Name.

However, what may appear clear is not necessarily as clear as you may think. While
it is true that a Customer Name could have more than one Address, a Customer
Record is made up of one and only one Address. What appeared to be a problem in
the design is actually a false relationship.

By adding other entity types, you can add support for more than one address to
~, allow the customer to ship to different addresses.

s

Each relationship has a degree of cardinality. In other words, there can be one and
only one Manufacturer of a certain product, but that Manufacturer can have many
products. Determining the relationships is an art that takes practice. Thinking
through the business process thoroughly will help to work out the true relation-
ships for your data model.

Figure 7-1 shows an example of relationships in an Entity-Relationship Diagram. The
example illustrates the relationship between manufacturer and products.

4+ Each manufacturer can have one or more products, represented by the
crow’s-foot line near the Product box.

4 Each product can and must have one and only one manufacturer, as repre-
sented by the single line near the manufacturer box.
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The O shape near the Product entity type indicates that the existence of a product

_»_ is not required for a Manufacturer to exist in the database. This O is missing from

A

the Manufacturer side of the relationship because a manufacturer is required if
there is a product in the database.

Manufacturer Product
Manufacturer Name : od Product Name
Manufacturer Address Product Price
Manufacturer City Quantity On Hand

Manufacturer State
Manufacturer Zip

Figure 7-1: Relationships among some example entity types

Entity-relationship diagrams

With a list of entity and attribute types for a data model in place—and a basic
understanding of how to relate them to each other —you create a diagram that for-
mally shows the relationships of each entity type. The diagram simply groups
together like information. This will help to normalize the data and understand the
business processes, and possibly find additional entities, attributes, and relation-
ships that must be included in the data model.

Square or rectangular boxes on the diagram represent entities. Relationships can be
represented by number of line formats.

In looking again at the list of attribute types in the example, it is evident that certain
customer-related information is stored in the database. My initial draft of an Entity-
Relationship Diagram (ERD) for the example database is shown in Figure 7-2.

Analysis of diagrams

As I touched on earlier, the manufacturer and product relationships are (mostly)
fine. One manufacturer can have many products, but a given product can have only
one manufacturer. Examining customer and credit-card relationships in the draft of
the ERD in Figure 7-2, you can see that each customer can have more than one
credit card stored in the database. However, each credit card can only be associ-
ated with one customer. This is not what I would like —I want the entire family to
create accounts and use Dad’s credit card to buy. To alleviate this problem, I must
make both sides of the relationship many-to-many. The second draft of the ERD, in
Figure 7-3, shows the new many-to-many relationship.
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Customer

Customer First Name

Customer Last Name

Customer Address

Customer Supplemental Address
Customer City

Customer State

Customer Zip

Customer Area Code

Customer Telephone Number
Customer Email Address

Credit Card

Manufacturer

Credit Card Type

Credit Card Number
Credit Card Expiration
Credit Card Name on Card

Manufacturer Name
Manufacturer Address
Manufacturer City

Manufacturer State
Manufacturer Zip
Manufacturer Area Code
Manufacturer Telephone Number
Manufacturer Contact

Product

Product Name

Product Price

Product Quantity On Hand
Product Category

Figure 7-2: First Draft of an ERD for the online store
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Customer

Customer First Name

Customer Last Name

Customer Address

Customer Supplemental Address
Customer City

Customer State

Customer Zip

Customer Area Code

Customer Telephone Number
Customer Email Address

Credit Card

g

Credit Card Type
Credit Card Number
Credit Card Expiration

Credit Card Name on Card

Manufacturer

Manufacturer Name
Manufacturer Address
Manufacturer City

Manufacturer State
Manufacturer Zip

Manufacturer Area Code
Manufacturer Telephone Number
Manufacturer Contact

Figure 7-3: Customers can use more than one card, and more than one customer can

use the card.

However, a many-to-many relationship should be broken down into two separate
one-to-many relationships. Along with breaking the many-to-many relationship
apart, | must search for extra attributes that may be disguising themselves as

Product

A4 Product Name

Product Price
Product Quantity On Hand
Product Category

relationships. The result of this analysis is shown in Figure 7-4.
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Customer Customer Card Info >O_,_._ Credit Card Type
Customer First Name Customer CC Number Credit Card Type
Customer Last Name >O—| Customer CC Expiration

Customer Address Customer Name on Card

Customer Supplemental Address

Customer City

Customer State

Customer Zip

Customer Area Code

Customer Telephone Number

Customer Email Address

Manufacturer Product

Manufacturer Name % Product Name

Manufacturer Address Product Price

Manufacturer City Product Quantity On Hand

Manufacturer State Product Category

Manufacturer Zip

Manufacturer Area Code

Manufacturer Telephone Number

Manufacturer Contact

Figure 7-4: Results from breakdown of many-to-many relationship.

One major area for improvement in this data model is in the area of the City, State
and Zip storage. Since Zip codes define and are always tied to one city and state,
there is no reason to store the City and State in both the Customer entity type and
the Manufacturer entity type. It would be much more efficient to make another entity
type to house the City and State and relate that entity type to both the Customer and
Manufacturer entity types. This draft of the ERD is shown in Figure 7-5.

As you can see from the new draft of the data model shown in Figure 7-5, the Zip
attribute type is duplicated in both the Customer/Manufacturer entity types and in
the Locale entity type as well. This is so I can join or match the information
together. For example, [ have a customer with a Zip code of 54481. I can then look
up the city and state for the zip code of 54481 in the Locale table. Without the zip
code being stored in the Customer table, | would have no way to know where the
customer lives or where to ship their goodies!

The Zip Code attribute within the Customer entity is known as a foreign key. A for-
eign key enables you to relate an attribute in one entity to the attribute of another
entity. In this case, the Zip Code attribute in the Customer entity type is related to
the Zip Code attribute of the Locale entity type.

Based on information about foreign keys, the astute observer may have already
noticed the flaw in the Customer to Credit Card relationship. There is no way to tie
customers to their credit card information. Either I charge random cards or don’t
charge at all. A recipe for disaster no matter how you look at it. | must choose a way
to relate a customer with their credit card info. Customer name is out because |
hope to have more than one John Smith shop at my store. | must find an attribute
type that will always be unique within the Customer entity type.
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Customer

Customer Card Info

Customer First Name

Customer Last Name

Customer Address

Customer Supplemental Address
Customer Zip

Customer Area Code

Customer Telephone Number
Customer Email Address

Customer CC Number
Customer CC Expiration
Customer Name on Card

;o_,—‘- Credit Card Type
Credit Card Type

Locale

Locale City
Locale State
Locale Zip

Manufacturer

Manufacturer Name
Manufacturer Address
Manufacturer Zip
Manufacturer Area Code
Manufacturer Telephone Number
Manufacturer Contact

Product

Product Name

K

Product Price
Product Quantity On Hand
Product Category

Figure 7-5: Placing City, State, and Zip in another entity type makes the model

more efficient.
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Many online stores choose E-mail Address as the unique attribute in a customer’s
information. I believe this is a good idea, so [ implement my customers’ e-mail
addresses to relate their credit card information to them, as shown in Figure 7-6.

Customer Card Info

Customer

Customer First Name

Customer Last Name

Customer Address

Customer Supplemental Address
Customer Zip

Customer Area Code

Customer Telephone Number
Customer Email Address

Customer CC Number
Customer CC Expiration
Customer Name on Card
Customer Email Address

90_,—‘- Credit Card Type
Credit Card Type

Locale

Locale City
Locale State
Locale Zip

Manufacturer

Manufacturer Name
Manufacturer Address
Manufacturer Zip
Manufacturer Area Code
Manufacturer Telephone Number
Manufacturer Contact

Product

I Product Ngme

Product Price

Product Quantity On Hand
Product Category

Figure 7-6: Relating customers to their credit cards is rather important.
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Yet another iteration of the data model is needed because I must create a relationship
between the credit-card type and the credit card. Recall that the type of card could
be determined by looking at the digits of the card itself. However, I'd like to do some
error checking, so having the customer choose the card type is useful. To relate card
type to card number, [ could simply add a field to the Customer Card Info table.
However, doing so would nullify any efficiency gained from separating those entity
types. Therefore [ will create a Card ID attribute type that is simply an integer. For
example, [ will give Visa credit cards an ID of 1, MasterCard an ID of 2, and so on.
Figure 7-7 shows the next draft of the data model.

Customer Card Info

Credit Card Type
Customer Customer CC Number 5o
Card ID

Customer CC Expiration

Customer First Name i
BO—————+ Customer Name on Card Credit Card Type
Customer Last Name .
Customer Email Address
Customer Address
Card ID

Customer Supplemental Address
Customer Zip

Customer Area Code

Customer Telephone Number Locale
Customer Email Address Locale City

Locale State

Locale Zip
Product
L

o4 Product Name
Manufacturer Name Product Price
Manufacturer Address Product Quantity On Hand

Manufacturer Zip Product Category
Manufacturer Area Code

Manufacturer Telephone Number
Manufacturer Contact

Manufacturer

Figure 7-7: Addition of the Card ID entity type enables joining of the Customer
Card Info and Card Type tables.

An examination of the Product entity type reveals that the Product Category
attribute really doesn’t belong with that entity type. Therefore I create a new entity
type for Product Types. I can now add a Product ID attribute to relate that entity
type back to the Product entity type. The result is shown in Figure 7-8.
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Customer Card Info

Credit Card Type
Customer Customer CC Number 5o
Card ID

Customer First Name Customer CC Expiration .
BO——————+ Customer Name on Card Credit Card Type
Customer Last Name .
Customer Email Address
Customer Address
Card ID

Customer Supplemental Address

Customer Zip

Customer Area Code

Customer Telephone Number Locale

Customer Email Address

Locale City
Locale State

Locale Zip
Product Product Type

Manufacturer Product Name Product ID
Manufacturer Name Product Price Product Category
Manufacturer Address Product Quantity On Hand

Manufacturer Zip Product Category

Manufacturer Area Code
Manufacturer Telephone Number
Manufacturer Contact

Figure 7-8: Separation of the Product Category from the Product Table

Constraints

Constraints are limitations or controls placed on attributes within an entity. They
are used to maintain order and keep the model true to the business process it is
describing.

The Uniqueness constraint is one that you encounter frequently. For the online
store model to work, the e-mail address of each customer will need to be unique.
Additional attributes within other entities also must be guaranteed to be unique,
such as the Zip Code attributes in the Locale entity.

/' Note The Uniqueness constraint is sometimes called a primary key within a database
' ~  table though Uniqueness is only one of the attributes of a primary key.

An Exclusion constraint is a logically exclusive OR relationship. With such a constraint,
one and only one entity may participate in a relationship with a root entity. For exam-
ple, if you manufactured widgets and could get parts from an internal or external sup-
plier, one and only one supplier would supply the part for a specific order.

Any entity that exists and has a primary key must also ensure that the primary key
exists to meet the constraint of Entity Integrity. Since e-mail address is the primary
key for the customer entity, if you start a customer record for your online store,
they must have an e-mail address to exist at all according to this constraint.
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Referential integrity means that any foreign key that exists within one table must
also have a corresponding row and primary key within the related table. For exam-
ple, if a Zip Code exists within a customer’s record in the example, there must be a
corresponding Zip Code record in the Locale table for referential integrity.

Normalization

Long the woe of many a college student learning database concepts, normalization
is the practice of getting a database design into a format with no duplications or
redundancy of data within the database so the database operates as efficiently as
possible. This has obvious benefits of efficiency. However, it can also prevent
catastrophic inconsistencies.

There are five forms that a data model passes through on its way to being normal-
ized. For our purposes, I'll deal with only the first three forms. As a data model is
normalized, it is said to be in (and pass through) First Normal Form, Second Normal
Form, Third Normal Form, and so on, like this:

4+ First Normal Form (INF). This form is achieved when there are no repeating
attributes. Table 7-1 shows such a table. For many small projects this type of
table is fine. While there is repeated data such as the Team and Location, hav-
ing the repeats doesn’t adversely affect performance on small tables and pro-
jects. However, if you had to make a change to the Team for one of the people
in the table, the update could take longer. Additionally, if you delete the Steve
Suehring record from the table, you would lose all of the Team and Location
info, resulting in unforeseen data loss.

Table 7-1
Table in First Normal Form
ID Name Location Loc_ID Team Team_ID
3 Don Sutton Baseball Hall of Fame 355 Braves 95
4 Steve Suehring  Bat Boy 515 Dodgers 78
5 Greg Maddux Baseball Hall of Fame 355 Braves 95
6 Jerry Rice NFL Hall of Fame 400 49ers 94
7 Mika Hakkinen ~ Formula One 411 McLaren 99
8 Steve Young NFL Hall of Fame 400 49ers 94
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4 Second Normal Form (2NF): This form includes the 1NF definition and
requires that all attributes of a specific entity depend on the entire key value.
If the key value is only one value, then attributes that depend on it already
depend on the entire value, as shown in Figure 7-9.

Person
Person ID Person Name
3 Don Sutton
4 Steve Suehring
5 Greg Maddux
6 Jerry Rice
7 Mika Hakkinen
8 Steve Young
Location Team
Loc_ID Location Team ID Team Name
355 Baseball Hall of Fame 95 Braves
515 Bat Boy 78 Dodgers
355 Baseball Hall of Fame 95 Braves
400 NFL Hall of Fame 94 49ers
mn Formula One 99 Mclaren
400 NFL Hall of Fame 94 49ers
Table4
PersonID Loc_ID TeamID
3 355 95
4 515 78
5 355 95
6 400 94
7 an 99
8 400 94

Figure 7-9: Making sure all attributes depend on the key

4 Third Normal Form (3NF): This form includes the 2NF definition and requires
that all attributes of a specific entity depend only on the key, not on other
attributes. In other words, the Team is dependent only on the Team_ID, not on
the Name of the person. Figure 7-10 illustrates the final tables for this example.

Note that foreign-key constraints could be used to remove Table4 from the
example.
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Person
Person ID Person Name
3 Don Sutton
4 Steve Suehring
5 Greg Maddux
6 Jerry Rice
7 Mika Hakkinen
8 Steve Young
Location Team
Loc_ID Location Team ID Team Name
355 Baseball Hall of Fame 95 Braves
515 Bat Boy 78 Dodgers
400 NFL Hall of Fame 94 49ers
an FormulaOne 99 Mclaren
Tabled
PersonID Loc_ID TeamID
3 355 95
4 515 78
5 355 95
6 400 94
7 an 99
8 400 94

Figure 7-10: Final example tables, normalized

Data Definition Language and Data Markup Language
Data Definition Language (DDL) and Data Markup Language (DML) are common
names for the tools and syntax used to create and work with a database.

4 DDL defines how the data is addressed. DDL examples include CREATE TABLE,
CREATE INDEX, and such privilege options as GRANT and REVOKE.

/A“te DDL statements do not work with data directly.
i

4+ DML statements actually work with real data. Examples of such statements
are INSERT and DELETE.

Producing the SQL

The last step of Logical Design is creation of the SQL for the database. As this point,
you must make some important decisions involving column types and constraints
for the candidate tables. There are a number of column types supported by MySQL.
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@ Refer to Appendix A for a complete listing of column types supported by MySQL.
eierence

Recalling Figure 7-10’s candidate tables, [ recommend using integer type for the 1D
columns in all tables. Further, [ would recommend column types of varchar for the
name columns.

For constraints, the 1D column in all tables should be required and unique. This
makes them primary keys.

,ﬁlote To create a primary key in MySQL, you must specify the column as NOT NULL and
- PRIMARY KEY.

The SQL to create the example tables in MySQL is as follows:

CREATE TABLE person (
person_id int NOT NULL PRIMARY KEY,
person varchar(50)

)

CREATE TABLE Tlocation (
loc_id int NOT NULL PRIMARY KEY,
location varchar(50)

)

CREATE TABLE team (
team_id int NOT NULL PRIMARY KEY,
team varchar(50)

)

CREATE TABLE table4 (
tperson_id int NOT NULL PRIMARY KEY,
tloc_id int,
tteam_id int

)

Going back to my ongoing example of an e-commerce Web site, the candidate tables
for the structure are created by the following code:

CREATE TABLE customer (
e-mail_address varchar(75) NOT NULL PRIMARY KEY,
first_name varchar(50),
last_name varchar(50),
addressl varchar(50),
address2 varchar(50),
customer_zip varchar(10),
area_code char(3),
telephone_number char(7)

)

CREATE TABLE cardinfo (
card_id int NOT NULL PRIMARY KEY,
ccnum varchar(16),
ccexp date,
name_on_card varchar(100),
e-mail_address varchar(75)
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)

CREATE TABLE cardtype (
card_id int NOT NULL PRIMARY KEY,
card_type varchar(20)

)

CREATE TABLE Tlocale (
zip varchar(10) NOT NULL PRIMARY KEY,
city varchar(50),
state char(2)

)

CREATE TABLE manufacturer (
id int NOT NULL PRIMARY KEY,
name varchar(50),
address varchar(50),
zip varchar(10),
area_code char(3),
telephone_number char(7),
contact_name varchar(50)

)

CREATE TABLE product (
id int NOT NULL PRIMARY KEY,
name varchar(50),
price decimal(9,2),
quantity integer,
manu_id int

)

CREATE TABLE producttype (
id int NOT NULL PRIMARY KEY,
category varchar(50)

)

The varchar column type is chosen because it uses space more efficiently than the
char type. The char column type pads the column with extra spaces to fill the
length of the column; the varchar type adds only one extra byte to store the length
of the column. For example, if char the column type for the city column, the
database would always use 50 bytes, regardless of whether the city was named
Ames or Stevens Point. The char type is fine for area-code and telephone-number
columns (which are always the same length for U.S. phone numbers). The decimal
column type is chosen for the product table’s price column because the precision
can be specified before and after the decimal point. In the example, [ use the (9,2)
definition that calls for up to 9 digits before the decimal and 2 digits after the deci-
mal. Therefore I can list prices of up to 999,999,999.99 for products in the database.

{E For a summary of MySQL's column types, see Appendix A.
Reference

Physical Design and Implementation

Once you have a normalized design, turning that design into the actual database
and tables on the server is easy.
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The Physical Design phase is the third step in the database life cycle. Now is the
time to decide how many servers you are going to use for your database applica-
tion, where they will be physically located, and so on.

The final step after Physical Design planning is to take the SQL statements and cre-
ate the database. Since you've already designed the SQL for the normalized tables,
it is now a matter of simply executing the code to make the database and tables.

r Cross- There are a number of ways to import data into MySQL, many of which are cov-
Reference \  ored in another chapter.

Indexing

Much like an index entry in a book, an index entry in a database allows the server
to quickly locate information. As you create the physical design of your database,
you should choose indices that accelerate queries and thus accelerate the opera-
tion of your database server and applications.

With MySQL, an index can be created either during the initial DDL to create the
table or during later operation. An example of creating the index with the initial
DDL is as follows:

CREATE TABLE example (
id int NOT NULL,
name varchar(50),
address varchar(50),
zip varchar(10),
INDEX (id, name)

)

To specify an index after the initial table has been created, the syntax is generally
intuitive:

CREATE INDEX index_name on table_name (
columnl,
column2,

)

MySQL has commands that can help you determine what indices to create. The
DESCRIBE command allows you to describe a SELECT statement as well, to see pos-
sible keys or indices to create. Another name for the DESCRIBE command in this
context is the EXPLAIN command. Some database operators may be familiar with
one or the other of these commands; their functions overlap somewhat.

For the example, I've created a test database called ecommerce that uses the same
example tables as the rest of the chapter.
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Tip

I write table definitions in a text editor such as v i in Linux or Notepad in Windowvs,
5, as shown in Figures 7-11 and 7-12. By using a text editor to create long DDL and
4 DML commands, you can easily copy and paste them into the MySQL CLI or typing
them in through the command line. This can be a lifesaver if you run into prob-
lems with the database server (or if your syntax or spelling is wrong for a particu-
lar command).

On the . The example database tables are on the CD-ROM so you don't have to type them

(though it is good practice).

Figure 7-11: Using vi to write DDL and DML can be a great timesaver.

For the indexing example, | can add a record into the Tocale and customer tables.

insert into locale values ('54481"','Stevens Point','WI');
insert into customer values
("suehringlngermen.com', 'Steve', 'Suehring','834 Main
St.',NULL, '54481",'715","'5551212");

Indexing will usually not help a simple SELECT statement such as select *
from locale. To confirm this, you can try the EXPLAIN command, as shown in
Figure 7-13.

In Figure 7-13, you can see information on the select statement and extra informa-
tion about how MySQL ran the query. For determining possible indices, the impor-
tant place to look is the possible_keys column; it tells you what columns could be
created as an index to improve the performance of the query. For the example,
MySQL did not need any indices to efficiently handle the query (as evidenced by
the NULL in the primary_keys column).
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For a more complicated query (shown in Figure 7-14), MySQL believes that it could
use a primary key index in the Tocale table to boost efficiency. Since the 71ip col-
umn is already a primary key, the query can run efficiently.

.ﬂ chapBsql.tst - Motepad O] x]
File Edit Search Help
[CREATE TABLE customer ¢ =

email_address varchar{75) NHOT HULL PRIMARY KEY,
first_name varchar{50)},

last_name varchar{5e),

address1 varchar{5e),

address2 varchar{58),

customer_zip varchar{10)},

area_code char(3),

telephone_number char{7)

CREATE TABLE cardinfo {
card_id int NOT NHULL PRIMARY KEY,
ccnum varchar{16),
ccexp date,
name_on_card varchar{108},
email_address varchar{75)

);

CREATE TABLE cardtype {
card_id int HOT HULL PRIMARY KEY,
card_type varchar{2e)

);

CREATE TABLE locale f
zip varchar{18) HOT HULL PRIMARY KEY,
city varchar{58}),
state char(2)

CREATE TABLE manufacturer {
id int HOT HULL PRIMARY KEY,
name varchar{5e),
address varchar{t8),
zip varchar{1@},
area_code char(3),

| il

Figure 7-12: Notepad can be used as a source for creating long DDL and DML
commands.

Figure 7-13: Indexing usually doesn't assist with simple queries.
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MySQL =0 x]

| WILL WIULL | WOLL |

| WULL WULL | WUIL |

Figure 7-14: The primary key index on the locale table assists MySQL
in performing this query.

To confirm the existence of the primary key index on the 1ocaTle table, the show
index command can be used (see Figure 7-15).

|
WULL | WULL

Figure 7-15: The show index command gives useful information
about indexes.

MySQL allows you to create indexes in a number of ways (even while creating the
table itself), via the alter table command or the create index command.

~Cross- |\ Indexing and other optimizations for MySQL are discussed in Chapter 12.
Reference \

///—
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Implementation

The final step in the database life cycle is implementation, which includes:

4+ Creation of the physical database and tables on the server

4+ Ongoing administration and maintenance of the database

Physically creating the tables for a normalized database design on the database
server is simple. The actual writing of the SQL for table creation was done during
the Logical Design. Now it is a matter of executing that code on the server.

To create the ecommerce example database, I use the mysqladmin tool, as shown in
Figure 7-16. I'm highlighting this command inside a whole figure to show that it is
normal for the command to return no message when it succeeds. If you have an
error, mysqladmin will let you know.

-

¢ Cross- Syntax for mysqladmin is contained in Chapter 8.
\ Reference

///—

Figure 7-16: The mysqgladmin command returns no message upon
successful completion of a database creation.

Once the database is created, you can create the tables within the database based
upon the SQL you wrote during the logical design phase. You're ready to enter the
DDL to create the tables into the MySQL CLI to create the tables.

Congratulations, the database is complete! However, the database life cycle isn’t
over. You now have to maintain the database server by

4+ Making sure queries are operating as efficiently as possible

4 Checking table health and repairing tables when needed

4 Actively applying bug fixes and security audits.
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,r;‘\lote Since databases are practically living things, changes often are required in the life
~  cycle. Using DDL statements like alter table, you can keep the database useful as
business rules and processes change.

Summary

Data is really anything you can imagine and quantify. Though it’s not just informa-

tion in a computer or within a database, Relational Database Management Systems
(of which MySQL is an example) make large amounts of data efficiently retrievable
and usable.

4+ A database is a group of organized information, not necessarily on a computer.

4+ The database life cycle includes analysis, logical design, physical design, and
implementation of the database.

4+ Entities, Attributes, and Relationships are the objects that make up a database
design.

4 An Entity-Relationship Diagram (ERD) models the layout of the entities,
attributes, and relationships. The ERD can be transformed easily into normal-
ized form and then into the physical layout of the database.

4+ Normalization is the process of reducing redundancy and waste in a database
while improving performance and possibly removing errors.

4+ Indexing helps a database to quickly retrieve information.

4+ The actual implementation of the database onto the server is the first step in
the final phase of the database life cycle. Maintaining and administering the
database server is an ongoing process throughout the lifetime of the
database.

¢+ ¢
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Command Line
Interface (CLI)

The MySQL Command-Line Interface — abbreviated CLI
and also known as the command-line tool—is the pro-
gram through which the users handle most of their daily inter-
actions with the database. You access the CLI by issuing the
mysql command.

This chapter looks at some normal CLI tasks, as well as some
that may not be obvious but are still useful. An introduction to
the CLI lays the groundwork; before long, you can get your
hands dirty with some real functions and try out some uses of
the CLIL.

Introducing the CLI

Before the advent of GUIs and third-party tools, the MySQL
CLI provided the only way to interact with the database.
However the CLI offers advantages over some of its newer
counterparts insofar as it is tested and stable, it is lightweight,
and it comes standard with most installations of MySQL.

The basic syntax for to use the MySQL CLI is as follows:
mysql (options) [database]

The options for this command help make the MySQL CLI con-
figurable as well as powerful. Should you forget the options
and not have this book available, you can get help from the
mysql command itself by adding the - -help or -7 switches
after you type it, as shown in Figure 8-1.

CHAPTER

e
In This Chapter
Introducing the CLI

Starting the
CLI — basics

Using environment
variables in

MySQL CLI

Choosing when to
use the CLI Interactive
mode

Configuring a useful
MySQL CLI

environment

Avoiding common
CLl user errors

Listing alternatives to
the CLI

¢+ 4+
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192.168.1.75 - PulTY

d DELETE that
t

ez in the given

Figure 8-1: Here | use the help switch to remind myself of the
correct syntax for the mysql command.

The CLI can be used in interactive mode where you are talking directly with the
server and it is talking back to you, in a sense. In interactive mode the commands
you type are sent directly to the server and the results are given back to you within
the CLIL. An example of the CLI in interactive mode is in Figure 8-2. You can obtain
help from within in CLI by typing help; or \h.

Figure 8-2: The CLI in interactive mode

Interactive-mode CLI is a great tool for troubleshooting database problems. For
example, you can use the CLI in interactive mode to make sure queries return the
expected results or see why they aren’t running correctly. You can use commands
to analyze tables and queries with the CLI—and you can alter tables to add
indexes, change structure, and more. In addition, when using the CLI in interactive
mode a history file is recorded. Not only is this a great way to save keystrokes for
frequently (or infrequently) used commands, but it can also provide a means
(though insecure) of tracking what a user did to break something. Using the CLI
interactively makes a number of database tasks easier, including these:
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4 Troubleshooting queries
4 Adding users to MySQL
4 Analyzing tables
4+ Analyzing queries
4 Altering tables
4 Checking replication status
4+ Looking at server health
The mysql command can also be used in non-interactive mode, directly from the

command line or command prompt. The CLI is also useful in non-interactive mode,
as shown in Figure 8-3.

S my=ql —u Toot —p —=

Figure 8-3: The CLI in non-interactive mode in Linux

In non-interactive mode, the CLI provides many of the same functions as in interac-
tive mode. However, in non-interactive mode you don’t receive the same feedback
from the server (along with the results).

For example, if you perform an INSERT operation using the -e switch in non-
interactive mode, you won't receive a message that tells you the number of rows
inserted. When you insert rows in interactive mode, the server gives you feedback
that includes the number of rows from the statement.

Some CLI switches are useful only in non-interactive mode, most notably is the -e
or - -execute switch. An example of the -e switch is shown in Figure 8-4. In the
example in Figure 8-4, the -p switch specifies that MySQL should prompt for a pass-
word and the word mysq1 at the end of the command indicates the database I'd like
to connect to—and within which I plan to execute the query that appears in quotes
after the -e switch. (I provide more information on these switches, and on the syn-
tax of the CLI, later in this chapter.)
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Figure 8-4: Using the -e switch to execute a query in
non-interactive mode

Although it is possible to execute other commands with the -e switch, [ don’t
normally recommend executing DDL (Data Definition Language) commands such as
ALTER TABLE with the -e switch. MySQL still prints error messages back to the
command line, but I've found that DDL commands usually require more than one
command to be run (for example, a command to describe a table) before alteration
can begin.

Command recall —reusing the command or statement you last typed by pressing
the up-arrow on the keyboard —is one of the best features of the MySQL CLI. This
feature saves countless keystrokes when you make a typographical or spelling error
in the middle of a long query and have to run it again. Additionally, command recall
makes large and complex queries easier to work with; if you find that the output is
not exactly as you want it, simply use the up-arrow and tweak the query when it
appears on-screen.

Starting the CLI —the Basics

By now you've probably already been introduced to the CLI through some earlier
chapters or the introduction in this chapter. Don’t worry if you haven’t read those
chapters; the CLI itself makes only a brief appearance there.

The command to start the MySQL CLI is contained normally in the bin directory of
the MySQL installation. However, it may be located in another directory depending
on how you installed MySQL or the operating system you are using. In Linux, I've
seen the command located in /usr/bin, /usr/Tocal/bin,
/usr/Tocal/mysql/bin and somewhere in the /var mount.
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How you start the MySQL CLI depends largely on what you want to do. To work
with a database interactively, you have to supply credentials to establish a connec-
tion. Normally those credentials come in the form of a username and a password —
though they can include an optional name of the database you’re working with, as
well as the hostname (or IP address) of the server. In Figure 8-5, for example, 'm
connecting to the local server (1ocalhost) as username suehring and telling the
program to perform two tasks: Ask me for a password and connect me to the

ecommerce server.

Figure 8-5: Connecting as username suehring to the ecommerce
database and specifying a password

- Cross- ‘\ The examples throughout this chapter assume that the user account you're using
\Refe"’"“ has sufficient access privileges to perform the operations. If this is not the case,
///—

consult Chapter 12 for a description of how to add a user account with specified
privileges.

Specifying the username

When using mysqg]l in Linux, normally you need not add the -u (username) switch.
If the - u username switch is not specified, the mysql command uses the username
from your environment variables. For that authentication to work, the MySQL
server must have a user entry with correct privileges in its user table. In Figure 8-6,
the -u switch is not used, so MySQL grabs the username suehring from the envi-
ronment variables. Because a user suehring exists in the MySQL database and has
the proper privileges, I can connect to the database server after supplying the
correct password.
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Figure 8-6: MySQL uses the username of the current user if the
-u switch is not used.

Accordingly, if you are using the CLI as the root user, MySQL attempts to connect
as the root user if the -u switch is not used.

If you want to override the default user and have the MySQL CLI authenticate as a
different user every time, you can add the username=<username> clause to the
MySQL configuration file.

For details on how to set and change default variables for the MySQL CLI, see the
“MySQL CLI Environment Variables” section later in this chapter.

Specifying the password

One source of confusion for some is the use of the -p switch to specify the pass-
word. Often people believe that what follows the -p is actually the password —but
this isn’t always the case. The -p switch simply tells the mysq1 program to prompt
for the password if none is given. In the example in Figure 8-5, a space appears after
the -p switch —it’s prompting you for the password. If you want to specify the
password on the command line, you can do so by placing the password immedi-
ately after the -p switch, as shown in Figure 8-7.

Caution Specifying the password on the command line should be considered a security

risk because the password is right in plain sight for a would-be attacker to see.

Additionally, the --password switch can be substituted for the -p switch and is
used much the same way. If you provide just the - -password switch you are
prompted for the password. However, unlike the -p switch, the - -password syntax
requires you to specify the password on the command line by using an equals sign
(=), as shown in Figure 8-8.
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Figure 8-7: Specifying the password immediately following the
-p switch prevents the CLI from prompting for a password.

Figure 8-8: The syntax for the --password switch is slightly different
from the -p switch.

The password=<password> switch can be added into the MySQL configuration file
and thus saved between sessions. This is also a security risk. Alternatively, you
could simply place the word password under the [mysql ] section of the configura-
tion file and you are prompted for the password just as if you used the -p switch.
(See this chapter’s “MySQL CLI Environment Variables” section for more about
working with CLI variables.)

Specifying the host

In much the same way that MySQL uses the current user if the -u switch is not
used, not using the -h switch makes MySQL assume you mean to connect to the
server on the localhost (the current machine). If you want to connect to a MySQL
server on another machine, you can specify the IP address or hostname of the
other MySQL server via the -h switch, as shown in Figure 8-9.
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=ar the buffer

Figure 8-9: Use the -h switch to connect to another MySQL server
or leave it blank to connect to the local machine.

If you want to set a default host other than localhost without having to specify

the -h <server> switch every time you can set the host inside the configuration
file, see the discussion of environment variables (later in this chapter) for details
on how to set and change default variables for the MySQL CLI. Any host specified in
a configuration file is overridden if you specify another -h <server> on the com-
mand line.

Specifying the database

The MySQL CLI enables you to specify the database to use without the addition of
any switches to the command line. The command expects the database to be speci-
fied as the last part of the command line. For example, to use a database called
inventory, simply add it to the command at the end, like this:

mysql -p -u suehring inventory

If no database is specified on the command line (assuming you have access privi-
leges), you return automatically to the MySQL CLI—in interactive mode but not
connected to any database. To connect and use a database, issue the connect
statement. In Figure 8-10, I connect to the MySQL server without specifying a
database. I can then connect to a database by using the connect statement.

If you want to specify the database at a location other than the end of the command
line, you can use the -D or --database=<databasename> switches. To set a default
database for MySQL to use upon startup, add a database=<databasename> to the
MySQL configuration file, see the section on Environment Variables in this chapter
for details on how to set and change default variables for the MySQL CLI.
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Figure 8-10: Using the CLI and specifying a database from within
the CLI

MySQL CLI Environment Variables

" Note

Regardless of whether you use the CLI in interactive mode, variables are available to
control how the CLI operates. When read from configuration files, those variables
can be set globally with the use of configuration files—in particular, my.cnf or
my.1ini (usually located in the /etc or /usr/Tocal Linux directory or the WINNT
directory in Windows 2000).

If you want to set the variables on a per-user basis, a .my.cnf file in each user's

~~  home directory can provide customized individual use of the MySQL CLI. Make

sure that a dot (.) immediately precedes each user's .my.cnf filename —for
example, .my.cnf. Since the configuration file can reside in each user's home
directory, it is only applied when logged in as that user.

Determining and changing default variables

To determine the variables the MySQL CLI uses for a particular session, use the
--print-defaults switch, as shown in Figure 8-11.

Changing a default variable is as simple as editing the configuration file. For
example, if  want to change the socket that MySQL connects through from the
default /tmp/mysql.sock, I could make a .my.cnf file (as shown in Figure 8-12)
and include a section for the MySQL CLI in brackets with the socket option
underneath.
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Figure 8-11: The --print-defaults switch shows you which
environment variables MySQL uses for your session.

Figure 8-12: Creating a .my.cnf file in my home directory so | can
set defaults for the MySQL CLI

In Figure 8-13, the output of the --print-defaults switch, note the new socket
name — actually two socket defaults. Because local options are read last, the last
socket option to be read is applied.
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Figure 8-13: The --print-defaults switch now shows the new defaults that go into effect
the next time you start the MySQL CLI.

In the example in Figure 8-13, [ changed the socket to a bogus filename that won’t
actually connect to the MySQL server. The result is the error message you see in
Figure 8-14.

Figure 8-14: The socket name | used doesn't exist; therefore | receive an error message
when | try to connect.

Some of the more useful client or CLI variables are shown in Table 8-1.
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Table 8-1
Frequently Used MySQL CLI Variables
Variable Use
socket Changes the socket for local connections.
port Changes the port for connections via TCP/IP.
password Sets the password to be used by the CLI. Potential
security risk.
pager Sets the pager such as the more or less commands to
control scroll.
host Sets a default host to connect to with all connections.
database Sets a default database.

Skip-column-names

vertical

html

tee=<filename>

Suppresses the printing of column names with the select
statements.

Prints output from queries vertically.

Produces output in HTML format, useful when operating in
non-interactive mode.

Appends output from interactive mode into the file named
{filename>.

When calling the MySQL program, you can set its variables either in the .my.cnf
file or on the command line.

Variables set on the command line supersede those set in configuration files.

%,
7%,
%

s

In addition to setting variables, a --no-defaults command-line option enables
you to override any defaults in configuration files. This is useful if your .my.cnf file
has a number of default values set, and you want to override them all to use some
non-default options. In Figure 8-15, for example, | have set some options that enable
me to work more efficiently (since most of the work is done on the local machine).
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Figure 8-15: Using mysql --print-defaults to see the default options
I have for this client

Performing a query with these options yields the results shown in Figure 8-16.

_priv: ¥
EEXREREEEXXEREREEE [

Hi

line 70

Figure 8-16: Running a query with the default options

However, now [ have to connect to another MySQL server —and I don’t want the
vertical or pager options but I do need column names printed. To turn off all
the defaults at once—and set my own, basing them on the new host —I use the
--no-defaults option (as shown in Figure 8-17).
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Figure 8-17: Using the --no-defaults option on the command line
to override all defaults at once

Performing a query shows that the other options (such as vertical and pager)
have been turned off, as shown in Figure 8-18.

Figure 8-18: A query with the defaults turned off yields the
expected results.

Using the CLI in Interactive Mode

When you use the CLI in interactive mode, a prompt akin to a shell prompt appears —
you get functions, switches, and settings that affect how the CLI operates. Some of
these features are better used with the CLI in non-interactive mode; others work
more efficiently in interactive mode.

'Note When using the MySQL CLI in interactive mode, all commands must be terminated
~  with a semicolon (;). The only three exceptions to this rule are the exit com-
mand, the quit command, and the connect command.
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Speeding startup of the CLI

When the CLI starts, it reads in table information to allow for completion, which can
sometimes slow the startup. To turn off this default and get a quicker CLI startup,

use the -Aor --no-auto-rehash switch. Adding --no-auto-rehash to the MySQL
configuration file under the [mysql ] section makes this quicker startup permanent.

Making the CLI quieter

When you start the CLI, a welcoming message prints (along with version and ses-
sion information). In addition, status messages appear on-screen so you can see the
progress of the statements you execute. If you'd like to stop that information from
showing up, use the -s or --silent option. To make this arrangement permanent
(except for error messages, which still appear as needed), add the --silent option
under the [mysq1] section of your MySQL configuration file.

Using a pager to work with larger amounts of data

Often the results of a select statement scroll past the screen when the program
has to handle a large (or not even very large) set of data. Through the use of the
pager option you can set MySQL to return query results split over a number of
screens. Using a pager command such as the more or 1ess, you can control the
scrolling on a page-by-page basis.

You can set the pager option, whether from inside a configuration file or on the
command line, by adding the - -pager=<pager> option to the mysql command,
as shown in Figure 8-19.

Figure 8-19: Using the --pager option on the command line specifies
the program to control scrolling
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Note If the pager option is set in a MySQL configuration file, you can turn it off by using
~—  the --no-pager switch on the command line.

Displaying query results vertically

Often the columns in a query result wrap awkwardly around the edges of the
screen. Not only is this situation ugly, it’s also confusing; the wrapping makes the
columns hard to match with their values, as shown in Figure 8-20.

Figure 8-20: Without the vertical option, the output from this query
wraps around the screen.

In Figure 8-20, it can be difficult to determine whether a given user actually has the File
privilege. However, with the use of the -E or --vertical switch, the data is displayed
with columns following each other vertically. Adding the vertical option to the

.my . cnf file in my home directory—along with the use of a pager command — greatly
improved the look and usability of my query’s output (as shown in Figure 8-21).

X EEEEERR AR EEEEERRXIEE | T EEERAEEEEEEEEXAXLEEEEEXEERAE

el e T

Figure 8-21: Using the vertical option and the pager option to make
the output more comprehensible
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[ added the following lines to the [mysq1] section of the .my. cnf configuration file
to produce the output in Figure 8-21.

[mysqgl]
host=localhost
vertical
pager=/usr/bin/less

The use of - -pager won't work when using the CLI in non-interactive mode.
W

Using tee to save output

The tee command takes the entire session —including input and output from a
command — and appends it to a file that you specify. This function can be helpful
when debugging (for security purposes), or simply as an easy way to get data into
a file. The switch to use this function with MySQL is - -tee=<f7Tename>.
Alternately the switch can be set in the MySQL configuration file with the use of
tee=<filename> For example, Figure 8-22 uses the tee function to append the
session onto a file called outputfile.txt.

Figure 8-22: Using the tee function to append session data to the
content of a file

Figure 8-23 shows session data that has been saved to the outputfile.txt file.

If the tee option is set in a MySQL configuration file, it can be turned off by using
~~  the --no-tee switch on the command line.
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MySOL I [] B

I i o end

= =3 Toot
outputfile E

Figure 8-23: Here the Tee function has saved session data in the file.

Printing output in HTML format

Though using the CLI in non-interactive mode is generally the more useful approach,
sometimes you may want to run a simple query and then copy and paste its output
into a Web page as HTML output. To do so, use the -H or --htm1 switch (or put the
word html in your MySQL configuration file under the [mysq1 ] section).

Suppressing column names

At times I've found it useful to run a query without having the column names print
in the output. From within the CLI, this technique can sometimes prevent some con-
fusion by keeping the output from wrapping around on-screen. As with the switch
that produces HTML output, this function may be best used in non-interactive
mode —though it’s sometimes useful in interactive mode as well.

To suppress column names, start the MySQL CLI with the -N or --skip-column-
names switch. To make this suppression permanent, add skip-column-names to
your MySQL configuration file in the [mysql] section.

Using batch mode to produce tab delimited output

The MySQL CLI also operates in a batch mode that suppresses traditional feedback
from the CLI and presents query output in tab-delimited format (see Figure 8-24).

If you enter batch mode and get an error message, the session is immediately termi-
nated. You are sent back to the shell with an echo of the error message (as shown
in Figure 8-25).
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Figure 8-24: Using the CLI in batch mode to get tab-delimited output while
suppressing other information and feedback from the CLI.

Figure 8-25: Errors that occur while you're using batch mode kick
you back out to the command shell.

/i
Note You still have to terminate commands with a semicolon (;) while using batch
- mode interactively.
If you want to prevent MySQL from terminating your session upon error when in
batch mode, use the -f or - - force switch. With the Force option set, the error
message is displayed but the session continues, ignoring the error.
Caution Use the force option with care; one error in the beginning of a series of SQL

statements can wreak havoc on the rest of the statements — and possibly the data.
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Using the CLI in Non-Interactive Mode

The CLI need not be used interactively; sometimes running a simple query or com-
mand on the server does the job. For example, you may want to redirect the output
of a statement to a file, or use a scheduler (such as cron) to schedule the running
of a particular command. In such instances, the MySQL CLI can be used in a non-
interactive mode that makes it operate like any basic, straightforward command.

Executing a statement

When you’re operating in non-interactive mode, one of the most frequent and useful
operations is to execute a statement. To do so, you use the -e or --execute=
command-11ine switch. For example, to run a simple query that finds the users and
hosts allowed to connect to a particular database, you can use the -e switch as
illustrated in Figure 8-26.

Figure 8-26: Using the -e switch to run a simple query

In Figure 8-26, [ specified the -p switch to have MySQL prompt for the password.
Next comes the -e switch, followed by the statement to execute in quotes. Finally
comes the name of the database to connect to (in this case, mysql, because that’s
where user data is stored).

Printing HTML output

One especially handy feature of the MySQL CLI is that it can output a query in
HTML format — a capability you can use to create a simple Web page from a query
without much effort. The switch that produces HTML output is -H or --htm1. For
example, suppose [ want to make a Web page consisting of a simple report of the
products in the ecommerce database example (yes, all three of them.) In Figure 8-27,
[ ran the command to produce the output.
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Figure 8-27: The output from a HTML-formatted query that uses
the CLI

In Figure 8-27, the switches and the order of the command are what you would
expect.

Caution Whenever you add an option or a switch to the mysql command, be sure to use
the correct case. For example, adding the -H option gives MySQL different instruc-
tions from those specified by the -h switch (lowercase h). Adding -h instead of
-H would have made MySQL think you were specifying a host instead of calling for
HTML output. As you can see from Figure 8-27, the output isn't pretty.

The greatest usefulness of the HTML switch is redirecting output to a file, as shown
in Figure 8-28.

Figure 8-28: Redirecting the output from an HTML-formatted query
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In Figure 8-28, the output is redirected by using the greater-than sign (>) and the
name of the file that receives the output is inventory.html.

Caution In Linux, the single greater-than sign (>) causes the redirected output to overwrite
whatever is in the receiving file. If you want merely to append the output instead
of using it to replace what's in the file, use two greater-than signs (>>).

After moving or copying the file (with the newly appended output) to a place where
the Web server can get hold of it, | have a Web page consisting of a simple table that
shows the products in the inventory. Figure 8-29 shows what it looks like.

2 2 -

Jittpz/712.168.1.75/mventory hil

[product_id name uantity | price | prod_manu_id
1 8 inch Mirvor Bal 60 14,95 |NULL
B [AM100 4 port Miser 12 4895 |NULL
3 [FA1201 1200 watt Amplifier|4 149.95NULL

T |
Figure 8-29: A simple Web page produced with the output from the -H switch

Suppressing column names

Every time MySQL runs a query, the output of the query includes column names at
the top. If you want to exclude column names (as when you append the output to a
different file), you can use an option to suppress them.

To suppress column names, start the MySQL CLI with the -N or --skip-column-
names switch. To make this function permanent, add skip-column-names to your
MySQL configuration file in the [mysq1] section.



Chapter 8 ¢ Command Line Interface (CLI)

Printing results vertically

Just as the MySQL CLI can print results vertically when being used interactively to
help improve layout, vertical output is sometimes useful in non-interactive mode as
well. This is especially true for appending data to a file to be examined later.

The switch to turn on the appropriate option is -E or --vertical. This format can
be made permanent by adding the word vertical to your MySQL configuration file
under the [mysql ] section.

Using batch mode to produce tab-delimited output

To produce output that uses tabs as delimiters, you can use MySQL in batch mode.
Turn batch mode on with the -B or --batch switch (or add the word batch to your
MySQL configuration file under the [mysq1] section). In batch mode, the output
from a SELECT statement would show values separated by tabs instead of by
columns (useful if you're importing data into another application, because most
applications recognize the tab character as a valid field separator).

In Figure 8-30, l issue a simple SELECT statement in normal mode, which formats the
fields as a table.

Figure 8-30: A query in normal mode produces tabular-formatted output

In Figure 8-31, I issue that same SELECT statement, this time in batch mode. Notice
that the output no longer has the tabular format. Instead, it shows tabs as delim-
iters. Using batch mode, I could redirect the output file and import it into another
database application.
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Figure 8-31: Using batch mode to produce output with tab delimiters

~Cross- | Some other commands and statements —such as mysqldump or SELECT INTO
&Ref‘"e"ce OUTFILE—may be better suited to exporting data. Those commands are
e

discussed in Chapter 10.

Creating a Useful MySQL CLI Environment

Tip

With all the options covered in this chapter, you may be wondering which ones you
should use —and whether to set the options globally (for all users of the CLI), or
only for your user account, or only in your home directory. The answers are flexi-
ble, determined by what you need your database application to do.

For example, if all users on the computer use the same username to connect to a
particular database, you could make that usage a global setting in the MySQL con-
figuration file. Alternatively, if you use a particular username but everyone else
uses a different one, you could specify that setting in your local or personal MySQL
configuration file.

Programmers still debate the matter of which pager command is best for display-
», ing results. For practicality’s sake, you may want to avoid the debate by specifying

4 that setting only in a local or personal configuration file.

A useful environment for the CLI can be as complicated or as simple as you’d like it
to be. Ideally, you could produce a configuration file personalized for your use of
the MySQL CLI. With a good configuration, you could save time and increase pro-
ductivity by not having to specify the same options every time you start the CLL

A basic MySQL CLI configuration

The following configuration example might be a fine starting point for anyone’s use
of MySQL. The configuration provides a default pager of less for results that would
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scroll more than one screen and it will also tell the CLI to automatically prompt for
the password on startup. This should be set in your local configuration file such as
the .my.cnf file in your home directory in Linux.

[mysql]
pager=less
password

A MySQL administration configuration

The following is an example of what an administrator’s configuration might look like
for MySQL. You would have to add a username of admin with proper privileges to
the database. The configuration will connect as the user 'admin' and prompt for a
password. The default database to connect to is the mysql grants database that
houses user rights and privileges. I've chosen a default pager of 1ess to specify
fewer results on-screen (less to scroll through). [ added the vertical option
because I've found that displaying the grant tables vertically really helps compre-
hension since most of the grant tables will wrap around the screen. Finally, all
operations within the CLI will be appended to a logfile for tracking

[mysq1]

user=admin
password
database=mysql
pager=less
vertical
tee=mysqlaudit.log

The tee option does not provide complete security or tracking for operations per-
~  formed within a database.

A client-only MySQL CLI configuration

If you connect to a remote MySQL server frequently, adding a host=<hostname>
line to the basic configuration might help. With the host=<hostname> configura-
tion, the CLI automatically connects to the remote host without requiring you to

specify the -h switch on the command line.

[mysqg1]
host=192.168.1.75
pager=less
password

Your MySQL CLI configuration

Your MySQL CLI configuration may look somewhat different from the ones I've
given as examples. Building and tailoring the configuration to your application and
installation is one of many ways you can improve your experience with MySQL.

157



158

Part Il + SQL Essentials

Common CLI Errors

Using the CLI myself (and working with many people who are new to databases and
the CLI), I've seen quite a few error messages. Often the errors crop up simply
because I can’t seem to type well that day, but just as often they show up for other
reasons that call for some simple troubleshooting.

Access Denied errors

The Access Denied error has a number of variations, three of which are shown in
Figure 8-32.

"suchring®

=r: =ushring® =t (T=ing

nied for user: 'suehring@localhost' (Using

Figure 8-32: Three variations of the Access Denied error with the CLI

Here’s what produced the errors shown in Figure 8-32:

4 In the first example | am trying to obtain access to the CLI as the user
suehring but I am not specifying a password via the -p switch. This try fails;
the error message hints (not too subtly) why: Using Password: No.

4 In the second attempt, [ add the -p switch but then press Enter instead of typ-
ing the password. Notice the similarity of result between the second and first
attempts (though I didn’t use the -p switch in the first one).

4 In the third attempt, [ use the -p switch but mistype the password. Notice this
time that the end of the error message is different: Using Password: Yes.

Another variation of the Access Denied error is shown in Figure 8-33: [ try to con-
nect to a database on which I have no privileges or rights. As you can see, the error
number is different, as is the message.
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192 168.1.75 - PuTTY

Figure 8-33: Another variation of an Access Denied error occurs when
the user doesn't have sufficient privileges to connect to the database.

Figure 8-34 illustrates a common error that can crop up when you try to connect to
a MySQL database. There are differing reasons for this error message; the first and
foremost is that the MySQL server isn’t running. Normally you can solve this prob-
lem by starting the MySQL server and attempting to connect again.

r through socket '/t

Figure 8-34: A common error can mean one of several different
problems may exist.

Another cause of the problem shown in Figure 8-34 is that the CLI is attempting to
connect through a socket file that doesn’t exist. The remedy for this issue is
usually to determine why the file doesn’t exist—for example, because of permis-
sions problems, a file created in the wrong place, or (again) a MySQL server that
isn’t running.
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Alternatives to the CLI

The CLI is by no means the only method for working with database and data. With
the numerous MySQL APIs available, you can write your own method for interacting
with the database and data, using many programming languages — or use any of the
pre-written programs that were written for working with databases and data. In this
section I'm going to discuss two such programs, the MySQLGUI program dis-
tributed by MySQL AB as well as the Web-based tool phpMyAdmin.

Of course, since the advent of the Macintosh and Windows graphical user inter-
faces, the GUI has long been an alternative to the CLI (though some argue that a
server operating system shouldn’t be required to have a GUI). Although MySQLGUI
performs the same functions as the MySQL CLI, it abandons the text-based interface
of a traditional CLI and adopts a look that may be more comfortable for longtime
Windows and Mac users. You can obtain a copy of the MySQLGUI program directly
from MySQL AB.

The MySQLGUI doesn’t come with all the bells and whistles that some GUI users
expect —in particular, it has no installation or setup program. After you unpack the
archive, you have to create your own directories and shortcuts to the program.

The phpMyAdmin suite is a collection of PHP scripts that perform many of the
same tasks as the MySQL CLI and its mysqladmin command. With phpMyAdmin,
you can perform selects, insert, deletes, creation of databases and tables as well as
administration tasks such as adding users, showing processes and so forth, all
through a Web-based interface.

Installation of phpMyAdmin requires PHP and a Web server such as Apache. You

can obtain phpMyAdmin at http://phpwizard.net. Because phpMyAdmin runs
on a Web server, you can use it to work with your database server and databases
from any computer with a Web browser, regardless of platform.

ggthéh\ The Apache Web server is included on the CD-ROM with this book, as is PHP.
|

- y,
\ w,

The basics of MySQLGUI

At first startup, MySQLGUI prompts you for the password (see Figure 8-35). If you
enter a password and continue, MySQLGUI attempts to connect as ‘root’ to the
localhost server. If you press the Esc key, however, you get to the MySQLGUI main
screen without connecting to the database server.
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Enter your password
?

aK /-"l Cancel |

Figure 8-35: MySQLGUI prompts for the
password at startup. Pressing Esc bypasses
the Password screen.

Before you can perform any actions on the database server, you must supply cre-
dentials such as username and password. MySQLGUI also looks for information in
configuration files such as .my.cnf and my.ini. To set or change these options,
click Manage = Options; alternatively, click the Options button on the toolbar. You
should see a screen similar to Figure 8-36.

= MySQL client options =10lx]

Server \ Client \ File \ GUI \ Admm\ Style \

Host name :
Ilucalhust

Valid DHS-resolvable host
name or IP address.

3306 TCPSIP port mumber which
Port numbexr : I MySOL server i= listening to.
Sgl command on connect ( or socket) Force use of named

pipes (Win32).

Default database : Hame of database to which
user would like to be
I connected whenever MySOL
Client i= started.

Save Spply | Cancel |

Figure 8-36: The Options screen in MySQLGUI is where you set
the credentials for connecting to the database server, as well as
other program options.

Note that Figure 8-36 also shows a row of tabs across the top of the dialog box. By
default, MySQLGUI attempts a connection to the localhost database server (or the
machine on which MySQLGUI is running). You can also supply an IP address or DNS
name for another MySQL server. If you want to connect to a specific database such
as the default mysq1 database, you can set that on this screen as well.

The Client tab, shown in Figure 8-37, is for establishing some basic settings for the
client — for example, username (which is root by default) and the timeout interval
for the connection. For my example, | connect as the user suehring—changing the
username.

Caution The root username should be reserved for one user only—the administrative
“superuser.” | strongly recommend that you don't use MySQLs root user to
perform day-to-day tasks with MySQL.



162

Part

i

Il + SQL Essentials

= z g
[ MySQL client options = =10l

Server\ Client \ File \ GUI \Admm\ Style \

User name : User as Connection timeout

Isueh]:ing‘l defined in MySOL
grant tabhles.

o Activation of compressed

Compression option :
clint-server protocol.

Do not ask guestion on exit 0

from program : I 60 08,
ngk for password : O Time out in secomds

_ _ 5 _ during which server
This option should he set when password is defined for should it for client's
user in gramnt tables and not defined in cnf files.

Bave Lipply | Cancel

Figure 8-37: The Client tab is where you set options such as
username and connection timeout.

When you click the Apply button, the Options dialog box closes. If you want to save
your settings for the next time you run the program, you must click the Save button
after clicking Apply

Be sure to click the Save button if you want the options to be saved for the next

~~  time you run MySQLGUI.

When your options are set, click the Connect button (in the upper-left area of the
MyQSLGUI window). A password prompt similar to that in Figure 8-35 appears;
mistyping the password produces results that look like Figure 8-38: An informa-
tional or error message appears at the bottom of the screen — strikingly similar to
the one you’d receive with the MySQL CLI.

I MySQL client o [ ]
N Query results :
Manage Conunands  Hierarchy  Help | B Screen File Count ‘ MQL
I— N Choose q q
Conmected | "o connection hles Clear | Options| Help Exit
|
@(_Aﬂ:ess denied for user: “suehri thox.braingia.com' (Using p d: YES) )Info

Figure 8-38: | deliberately mistyped my password to show you the
error message you get when you do that.
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Clicking the Connect button and then typing your password correctly results (logi-
cally enough) in a connection to the database server. Notice that if more than one
database is available on the server, you can click the drop-down box next to the
Connect button and see a complete list (as shown in Figure 8-39). You still see a com-
plete list of databases, even if you don’t have any privileges on them. Attempting to
connect to a database for which you don’t have privileges will result in an error. In
addition, when MySQLGUI connects, it places the list of databases in alphabetical
order. If you don’t have privileges on the first database in that list, you won’t be

allowed to connect. To correct this problem, set a default database by clicking File =
Options.

W MySQL client —lol x|
. Query results :
Manage Commands Hierarchy Help | B Screen | File | Count | #4SQL
] Cnmmdllecummen:e (::':l“;e E:::‘r‘r lls“’e":y Clear |0pti.ons| Help ‘ Exit ‘
exampledh
I inventory
mysgl
lest
testdh
@(Found T tables ) Info

Figure 8-39: Connecting to the database server and looking at the
databases available on the server

Running SQL statements with MySQLGUI

Running a query or other SQL statement is really quite simple with MySQLGUI.
Simply type the query into the box as shown in Figure 8-40, using a simple query on
the mysql database such as SELECT * FROM user.
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B MySOL client . I =] o
. Query results :
Manage Commands Hierarchy Help | M Screen | File _| Coumt | JWSQI.
] Cnmmdlmysql 4|(::J:1:? E:::‘r‘r lls“’e":y Clear |0pti.ons| Help | Exit ‘
SELECT * FROM user ;|
{3P(Found 9 tables ) Info

Figure 8-40: Executing SQL statements with MySQLGUI is easy,
as shown by this simple query.

You can choose of what you’d like to do with the results from the statement.
Figures 8-36 through 8-39 show three buttons across the top of the main MySQLGUI
screen — Screen, File, and Count —that also represent those choices:

4+ Screen: By default, the Screen option is selected, which prints the results of
any statement on-screen only. The results of the SELECT * FROM user query
open a new dialog box, as shown in Figure 8-41.

I MySOL results o =] 54
hest user pa
> root 7d
2 slaclware root
3 |ocalhost
4 slaclware
5 |ocalhost suehring 59
-] |ocalhost ohuser 7d
Fi 192.168.1.\% root s
g 192.168.1.0% suehring 59
9 1% suehtin

IR E bIM Save to file Exit ’_I
L& 50 || SP14052-4 Fngd0.bmp - Paict | =] My50L dient [[=ImysoL results <
Figure 8-41: When you print the results of a statement to the screen,
a new dialog box opens automatically.
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The Results box gives you the option to save your results to a file.

4 File: If you want to save the results to a file directly, click the File button. A
dialog box similar to the one shown in Figure 8-42 appears, prompting you for
the location to which you want to send the results. In response to the prompt
for a filename, you can choose to create a new file or append the results to an
existing file.

Sort Alpha —1| Fitter [ Files 1| Pattern * =]

eoff -
hy3 QL help

README

my.cnf

my.cnfwin

s gui exe™
readrme.version_1.1
readme.version_1.1.1
readme.version_1.3
readme.versian_1.4
readrne version_1.6
readrme.version_1.7
readme.version 1.7.2

‘ Please enter or select file

Ok M | Iﬂ Cancel |

[ Append |

Figure 8-42: To save the results to a file, you
must select the location and filename for
MySQLGUI to send the results to.

4+ Count: Select this button if you want to see a count of the results instead of
printing the output to the screen or to a file. The count appears in the
Information section at the bottom of the MySQLGUI screen. For example, the
SELECT * FROM user query returns 9 rows, as shown in Figure 8-43. The
count results appear in the Information section at the bottom of the figure.

You can also use MySQLGUI to limit the number of rows returned by a query. Click
Commands = Query = With Limit. A slider-bar appears at the bottom of the main
MySQLGUI program screen, as shown in Figure 8-44. Simply slide the bar to the left
or right, by left-clicking with the mouse and dragging the bar.
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W MySQL client —lol x|

. Query results :
Manage Commands Hierarchy Help | _| Screen | File M Coumt | MQL
] Cnmmdlmysql 4|(::J:1:? E:::‘r‘r lls“’e":y Clear |0pti.ons| Help ‘ Exit ‘
EELECT * FROM usex;
(SELECT * FROM user;
@(Number of rows =9 ) Info

Figure 8-43: Select the Count option displays the number of rows
returned by the statement in the Information section of the
MySQLGUI screen.

I MySQL client o [ ]
N Query results :
Manage Commands Hierarchy Help | M Screen | File | Coumt | MQL
Choose | Execute | Save q 3
] Cnmmtedlmysql ql ablen | peery | iy | Cleas |0ptums| Help ‘ Exit ‘

BELECT * FROM user;

(SELECT * FROM user;

G ) Info
‘HHH'HHH HHHPHHH|H\\H‘HH\\|HHH|\\HH‘H\\H‘HH\\'HHHI\\HHPH\\H|\HH\\|HHH|\\HH‘H\\H‘HHH‘HHH'HH”

o &0 AP0 150 200 250 200 250 400 450 &S00 S50 £00 660 700 760 200 260 000 050

’100

Figure 8-44: You can limit the rows returned by a query by
selecting the With Limit option.

Administration with MySQLGUI

In addition to performing standard MySQL CLI duties (such as running SQL state-
ments), you can use MySQLGUI to perform many administrative tasks such as creat-
ing and dropping databases, checking the status of the server, and even shutting

the server down.
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The Administration menu (below the Commands menu bar) is where you can find
numerous commands for monitoring and governing the operation of MySQL
database server, as shown in Figure 8-45.

I MySQL client =1 B3}
g Query results :
Manage Cnmmagﬂsl Hierarchy Help | M Screen | File _ | Coumt MQL
Tables »-
— Choose | Execute | Save . .
I_ Conne’ oy > | eabes | query | query | Clear |0phnm| Help ‘ Fxit ‘
TEeT |Administration ™| Administrator Panel
E Ao
Display Status
Display Variahles
Display Processes
Flush »
Grant / Revoke
SELECT * FROM user; P s sl
Database »
Refresh
Shutdown
@ it
TR AR LA, e e e e M e et ot A
e e ot e e L L e
0 50 100 150 200 250 300 350 400 450 500 550 600 550 700 750 S00 850 900 950

Figure 8-45: The Administration commands available with MySQLGUI

To perform some of these same administrative tasks on the MySQL database server,
you can bring up an Administration Panel there as well (as shown in Figure 8-46).

=10 =]

= Panel for MySQL administration

{ Database create }

{_ Flushtables )

C Show variables )

{ Deatabasedrop }

(_ Flushhoss )

C Display status )

| Refresh }

C Flush logs )

C Show processes )

i Flush status )

Grant [ Revoke

Set password

No. of total guastions :

Server uptime : { 290835 sec.

No. of running threads : Server exact time

G

No. of siow queries :

55 |J 7 ]4532-4 FoDs44.bmp - Paink | I MySaL client || | Panel for MySQL admi...

Figure 8-46: The Administration Panel of MySQLGUI
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- Cross- Administrative commands and tasks are discussed in individual detail throughout
Reference\ {15 book, most notably in Chapter 9 and Appendix A.

The basics of phpMyAdmin

phpMyAdmin is a Web-based interface for working with databases and database
servers. phpMyAdmin can be used to perform database administration as well as
Data Definition Language (DDL) and Data Markup Language (DML) statements. For
example, with phpMyAdmin you can create databases and tables and perform state-
ments such as SELECT, INSERT, and DELETE.

As an added bonus, phpMyAdmin runs on various platforms — provided the
machines using them can meet the system requirements. To run phpMyAdmin, your
system must have not only a MySQL database server, but also the following:

4+ A Web server capable of running PHP (for example, Apache Server).
4 PHP version 3 or above.

4+ A Web browser such as Netscape Navigator, Microsoft Internet Explorer, or
Mozilla.

Though installation of the prerequisites to phpMyAdmin is beyond the scope of this
book, the actual installation of phpMyAdmin is really quite easy. Simply create a
directory on your Web server and unpack the phpMyAdmin archive to that directory.
After unpacking the archive edit the phpMyAdmin configuration file to set parameters
for your MySQL server, currently this file is called configuration.inc.php but
that name may change in future versions of phpMyAdmin. There is documentation
included with phpMyAdmin to assist with steps necessary for installation on your
platform.

Caution You must restrict access to the Web server directory into which you install
phpMyAdmin. Failure to do so can leave your database server and data open to
unauthorized access.

Running SQL statements with phpMyAdmin

As stated previously, phpMyAdmin can perform DDL and DML with ease. Many SQL
statements can be built through the use of PHP forms or you can type in your own
SQL statements to be executed on the server.

In the basic (or Home) screen for phpMyAdmin, the frame on the left side lists all the
databases that the given user has access to. A plus sign (+) next to the database
name indicates the existence of tables within the database; clicking the plus sign
expands the list and shows which tables are in the database.

Clicking the actual database name in the left frame changes the right frame to a list
of tables. The list also mentions actions you can take to change the table(s).
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Scrolling down on the right-hand frame, you can see a number of other actions to
perform on the database and tables. These include writing your own SQL state-
ments, viewing the schema, and creating a new table. The default actions for a table
include Browse, Select, Insert, Properties, Drop, and Empty. Using these default
actions, you can build an SQL statement via PHP forms without having to know the
underlying SQL. For example, to issue a SELECT statement to show the user and
host within the user table of the MySQL database you can click the mysql database
on the left side, click Select and then build a query.

The results of the query are then printed to the screen in a resulting page. You can
also redirect the results to a file by selecting that option from the screen. Using a
different set of options, you can Edit or Delete a given row of the result set. Clicking
Edit for the user phpuser results in another page, with options for editing based on
the columns in the table.

Administration with phpMyAdmin

Among the administration tasks that you can perform with phpMyAdmin are cre-
ation of databases, editing privileges for users, reloading the server, and diagnosing
server variables. The main interface page for phpMyAdmin in Figure 8-47 shows the
actions you can perform. The options are self-explanatory and where you need fur-
ther assistance, there is a Documentation link that connects you directly to MySQL
AB’s online documentation.

The administrative tasks you can perform —including the assignment of privileges,
creation of databases, and choosing the variables you can see with phpMyAdmin—
are discussed in greater detail throughout the book.

Summary

The MySQL CLI is a command-line program for working with databases and the
database server.
4 The CLI can be used interactively or non-interactively.
The basic syntax for using the MySQL CLI is
mysql Loptions] [<databasename>]

4 You can set a number of command-line options and variables that affect the
behavior of the CLI.

4 Three important and frequently used command-line options are

-u <username> for specifying the username
-p for telling the CLI to prompt for the password

{databasename> as the last argument to specify the database to connect to
with the CLI
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4 You can create a personalized CLI environment through the use of the MySQL
configuration files (for example, ~/ .my . cnf in Linux).

4+ Common errors when connecting to the CLI include Access Denied errors
when you type your password incorrectly or the user doesn’t have sufficient
privileges on the database, and a Cannot Connect through Socket error
when the database server isn’t running or the socket file doesn’t exist.

4+ Two popular alternatives to the text-based CLI are MySQLGUI and
phpMyAdmin, a cross-platform alternative.

4+ MySQLGUI distributed by MySQL AB as an alternative and addition to the text-
based CLI. With MySQLGUI you can perform SQL statements as well as
database administration.

4+ phpMyAdmin is a cross-platform alternative (and addition) to the text-based
CLIL phpMyAdmin can help build and perform SQL statements, as well as some
administrative tasks.

+ o+ 4



SQL According
to MySQL

MySQL adheres to nearly all ANSI SQL standards. In
fact, MySQL frequently extends those standards,

offering more functionality and power for database operations
and working with data.

This chapter expands upon the ecommerce database example
that I've been developing throughout the book. As part of the
expansion, | examine many SQL statements, their syntax, and
their use.

First, | examine some utility and administrative commands in
MySQL, which lay the groundwork for later statements. Data
Definition Language (DDL) is covered next, along with the
steps to take when you create or delete databases and tables.
An examination of Data Markup Language (DML) wraps up the
chapter.

Utility and Administrative
Statements and Commands

Besides Data Definition Language (DDL) or Data Markup
Language (DML) statements, other statements and commands
in MySQL serve vital purposes. Some of these purposes are
administrative; others are basic to the operation of the
database and the use of its data.

SHOW statements

As one who works with numerous companies’ database sys-
tems, [ frequently encounter a new database (or revisit one |
haven’t seen for a year or more) and need a quick update. The
SHOW statement quickly gets me acquainted with the structure

CHAPTER

R R S
In This Chapter

Issuing utility and
administration
commands and
statements

Making use of Data
Definition Language

Understanding data
markup language

Adding examples of

SELECT and related
functions
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of a database (or that of its individual tables); from there I can troubleshoot prob-
lems and look at the state of the server itself.

The syntax for the SHOW statement is as follows:

SHOW DATABASES [LIKE <wildcard>]

or SHOW [OPEN] TABLES [FROM <databasename>] [LIKE <wildcard>]
or SHOW [FULL] COLUMNS FROM <tablename> [FROM <databasename>]
[LIKE <wildcard>]

or SHOW INDEX FROM tablename [FROM <databasename>]

or SHOW TABLE STATUS [FROM <databasename>] [LIKE <wildcard>]
or SHOW STATUS [LIKE <wildcard>]

or SHOW VARIABLES [LIKE <wildcard>]

or SHOW LOGS

or SHOW [FULLJ] PROCESSLIST

or SHOW GRANTS FOR user

or SHOW CREATE TABLE tablename

or SHOW MASTER STATUS

or SHOW MASTER LOGS

or SHOW SLAVE STATUS

SHOW DATABASES

In Figure 9-1, [ show two examples of the SHOW DATABASES statement: a simple
SHOW DATABASES statement, and then using the optional LI1KE modifier. The LTKE
modifier is useful if you don’t know the name of the database you’re looking for or if
you’d simply like to limit the results to certain databases.

che buf fer

Figure 9-1: Using a SHOW DATABASES statement to learn about
the databases on the MySQL server.
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SHOW TABLES

The SHOW TABLES statement and related modifiers enable you to find out what
tables are in a given database. As with the SHOW DATABASES statement, the SHOW
TABLES statement enables listing of tables that match a certain pattern via the LIKE
modifier. It is also possible to list tables from another database on the same server,
even if you're connected to a different database at the time. In Figure 9-2, I am con-
nected to the default mysql database but [ use the SHOW TABLES statement to list
tables from the ecommerce database.

Figure 9-2: The SHOW TABLES statement is flexible enough that
you can list tables from another database, even if you're not
connected to it at the time.

SHOW OPEN TABLES

The SHOW OPEN TABLES statement can assist in troubleshooting and evaluating
database performance. The statement gives additional information such as number
of cached and in-use copies of the table. In Figure 9-3 I connect to the MySQL
server, show tables from the ecommerce database, and then connect with another
thread to perform a simple selection from the customer table. Looking at the open
tables from the ecommerce database, you can see that the Customer table is open.

SHOW COLUMNS

Using the SHOW COLUMNS statement, you can gather information about the columns
in a table. For some uses of the SHOW COLUMNS statement, the DESCRIBE statement
can be substituted. As with other SHOW statements, the SHOW COLUMNS statement
supports the use of wildcards. As with the SHOW TABLES statement, the optional
FROM <databasename> modifier can be used to look at columns from another
database’s tables.
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Figure 9-3: Looking at open tables in a database

SHOW FULL COLUMNS

Using the SHOW FULL COLUMNS statement, you can determine what privileges you
have for the columns in that table. In Figure 9-4, I look at the privileges for my user-
name, suehring, in the columns of the Customer table.

92.168.1.75 - PulTY M=

RULL

HULL

NULL
NULL
NULL
NULL
NULL

Figure 9-4: Using the SHOW FULL COLUMNS command to look
at the privileges the current user has for the table
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SHOW INDEX

The SHOW INDEX statement also supports the FROM <databasename> optional
argument. The output from the SHOW INDEX command is worth some explanation.
Figure 9-5 illustrates the output from the SHOW INDEX statement run against the
Customer table from the ecommerce database.

NULL
HULL

Figure 9-5: Output from the SHOW INDEX statement on the
customer table of the ecommerce database

"Note I am using the -E or vertical output type for the SHOW INDEX statement to
~—  produce output that is easier to understand.

From the output in Figure 9-5, you can see the table name is Customer and the
value of Non_unique is 0. A value of 0 in the Non_unique field means that the index
cannot contain duplicates, which is the case for the Customer table. The Key_name
is PRIMARY, which shows that this index is actually the Primary Key index for the
table. As no records are in the table yet, the Seq_in_index value is 1. The
Seq_in_index is an abbreviation for Sequence In Index.

The value in the Column_name field shows the name of the indexed column (in this
case, the email_addess column). The collation column indicates the sorting for
the index (in this case, A for ascending); this value could also be NULL, which would
indicate no sorting. Cardinality indicates the number of unique values in the
index. Because no records exist in this table, the value is 0 in the example.

The Sub_part field indicates how much of a column is indexed when only a certain
number of characters are indexed. This value is NULL when the entire key is
indexed, as is the case in the example. Finally, the Comment field serves to deter-
mine whether the index is a FULLTEXT index, which it is not for the example shown.
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SHOW TABLE STATUS

The SHOW TABLE STATUS statement is much like other SHOW statements; it will
accept wildcards. If no L IKE wildcard argument is given, the statement returns the
table status for each table in the database. This can be quite a bit of information, so
[ recommend using a pager to split the output —or using a L IKE wildcard to limit
the output to the table(s) you want information about.

‘\ If you're unsure of how to use a pager to divide data, refer to Chapter 8.

Reference \
—

Using the SHOW TABLE STATUS statement, along with the LIKE modifier to limit the
output, I can examine the output in greater detail, as in Figure 9-6.

Figure 9-6: Limiting the output of the SHOW TABLE STATUS
statement with the LIKE modifier

The name of the table, Customer, should be obvious. The Type of the table is the
default for this database server, My I SAM.

‘\ Other table types are covered in Chapter 10.

Reference \
—

The Row_format for the table is Dynamic but could also be Fixed or Compressed.
Because this table contains no data, the Rows, Avg_row_length, and Data_length
all have 0 values. A couple of infrequently used values are the Max_data_length
value (which indicates the maximum acceptable value for the data file) and the
Index_Tength value (which indicates the length of the index). The Data_free
value would indicate any allocated-but-unused bytes of data in the database.

A sometimes-useful value is the Auto_increment field, which in this instance is NULL
because this table contains no auto-incremented columns. I've been involved in cases
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where a database operator updates an auto-increment field and thus throw it out of
sync. Using the SHOW TABLE STATUS statement I can find out what the next value is
and work from there to determine what it needs to be with a SELECT statement.

The Create_time and Update_time show when the table was created and when it
was updated, if different. As you can see from the example in Figure 9-6, the table
hasn’t been updated. The value of the Check_time is NULL for this table, which
indicates that it hasn’t been checked using a tool such as myisamchk or an OPTI -
MIZE TABLE statement. The Create_options field is also blank as there were no
extra options given to the CREATE statement that produced this table. Finally, the
value of the Comment field is blank as well because no comment was given with the
CREATE statement for this table.

The SHOW STATUS statement lists the status of many server variables. The output is
the same as the mysqgladmin extended-status command. Similarly, the SHOW
VARTABLES [LIKE <wild>] statement also has information that can be obtained
through a mysqladmin command. The SHOW VARIABLES statement shows various
settings for variables of the MySQL Server. Both statements return quite a bit of
information so I recommend using a pager in the CLI to make the output more man-
ageable.

- Cross- For more information on the SHOW STATUS and SHOW VARIABLES statements,
Reference’\ o Appendix A or in Chapter 10.

The SHOW PROCESSLIST statement shows the current threads open on the
database including the first 100 characters of the query that the thread is running.
Given the FULL modifier, the statement shows the entire query.

SHOW GRANTS FOR <user>

The SHOW GRANTS FOR <user> statement, which I refer to simply as SHOW GRANTS,
enables you to find out quickly the privileges that a given user has on a server —
and the statements you would have to issue if you were to give that user those
same privileges.

For example, one task I am confronted with frequently is giving a user access to a
new database system as new servers are implemented. The user almost always
needs the same access as they have on the existing system. Using the SHOW GRANTS
statement, I can quickly find out their current privilege level and recreate it on the
new server. The SHOW GRANTS statement can be a great timesaver (even if some IT
pros still tell the user that the change takes at least 48 hours and use the extra time
to play video games).

Figure 9-7 shows the grants for a few different users in my test database. As you can
see, the dbuser account has privileges only from the 1ocalhost —and only on the
inventory database. In addition, an error is shown in Figure 9-7 as well. This error

occurs because the given user doesn’t have privileges to connect from other hosts.
To correct the error, [ simply specify the host from which the user has privileges.
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Figure 9-7: The SHOW GRANTS statement is quite useful in
determining what privileges a given user has on a database.

SHOW CREATE TABLE

The output from the SHOW CREATE TABLE <tablename> statement gives you the
SQL required to recreate the table specified by <tablename>. In Figure 9-8, I exe-
cute the SHOW CREATE TABLE statement for the Manufacturer table of the ecom-
merce example database. Notice that I use the -E switch to produce output in
vertical mode to make the on-screen display easier to comprehend.

ult NULL

Figure 9-8: The SHOW CREATE TABLE statement executed against
the manufacturer table in the ecommerce example database
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Using the output from the statement in Figure 9-8, you could copy and paste the
SQL into a text editor for archival purposes — or you could paste it into another
MySQL CLI and quickly recreate the table.

¢ Cross- ‘\ For other methods of creating and recreating tables in MySQL, see Chapter 10.
\ Reference \

///—

The SHOW MASTER STATUS, SHOW MASTER LOGS, and SHOW SLAVE STATUS state-
ments are used with replication and are thus beyond the scope of this chapter.

¢ Cross- ‘\ For more information on the SHOW MASTER STATUS, SHOW MASTER LOGS, and
\Refemfﬁ_\ SHOW SLAVE STATUS commands, see Chapter 18 or Appendix A.

=

USE/CONNECT

Though not incredibly difficult to use, I believe it useful to cover the CONNECT or
matching USE statement. I've been using the CONNECT statement throughout the

examples in the book. Both the USE and CONNECT statements perform the same
action; the USE statement was added to MySQL for Sybase compatibility. Use the
CONNECT/USE statement to connect to another database from in the CLI.

The syntax for the CONNECT or USE statements is
CONNECT | USE <databasename>
For example, in Figure 9-9, I utilize the CONNECT and USE statements to perform

statements and queries on a few different databases. Notice the difference in feed-
back from the server between the two statements.

=er = 'dbuser':
FEERREERREERREERREERREERLEE

Figure 9-9: Using the CONNECT and USE statements to perform
queries on different databases
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DESCRIBE

The DESCRIBE statement provides much of the same functionality as the SHOW
COLUMNS statement. The DESCRIBE statement, which is provided to for Oracle com-
patibility, can be abbreviated as DESC and can also be utilized with wildcard charac-
ters such as underscore () and percent (%). The syntax for the DESCRIBE
statement is

DESCRIBE | DESC <tablename> (<columnname> | <wildcard>)

KILL

The KILL statement destroys a specified thread that is using the MySQL database
server. The syntax for the KILL statement is

KILL <threadnumber>

The value for <threadnumber> can be obtained via a SHOW PROCESSLIST state-
ment or with the mysqladmin processlist command. The mysqladmin kill
command can also kill threads —a process similar to killing another user’s process
in Linux (the operation requires superuser status). In MySQL, you must have the
PROCESS privilege before you can kill threads owned by other users.

OPTIMIZE TABLE <tablename>

The OPTIMIZE TABLE <tablename> statement examines a table and makes it more
efficient where possible. The statement performs the optimizations by repairing the
table and defragmenting the database file. The syntax for the OPTIMIZE TABLE
statement is

OPTIMIZE TABLE <tablename> (, <tablename>...)

For tables that have suffered many deletes or changes to fields such as VARCHAR,
BLOB, or TEXT variable length,the OPTIMIZE TABLE statement can make
repairs and update indexes to make the table operate more efficiently. Using the
OPTIMIZE TABLE statement changes the value of the Check_time field when per-
forming a SHOW TABLE STATUS statement. (The OPTIMIZE TABLE statement is
much the same as running a myisamchk on the table, though with only certain
options set.)

Caution Although the OPTIMIZE TABLE statement is running, the table is locked.
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Data Definition Language

Data Definition Language (DDL) refers to the statements and functions used to cre-
ate the framework and rules for working with data. Using a DDL statement, you
don’t work with data directly; rather, you create or alter the database itself (or the
tables in the database).

DDL statements can create and delete databases or create, alter, and delete tables.
I'll examine many DDL statements in the upcoming pages in the context of the
ecommerce database example that I've been developing throughout the book.

~Cross- | In addition to the DDL statements covered here, Appendix A also contains an in-
\ Reference \  jepth walk-through of SQL syntax.
///—

Deleting tables

Eventually I'm going to just delete and re-create the ecommerce database example
that I've been working with throughout the book. Though it isn’t really necessary to
delete or drop a database, | thought it would be helpful to show an example of
deleting/dropping a table from the ecommerce example database that I've been
working on.

The syntax for dropping a table is

DROP TABLE [IF EXISTS] <tablename> (, <tablename>)

The IF EXISTS keywords can be given to prevent an error if the table doesn’t exist.
You can also delete more than one table with the command, as indicated by the

(, <tablename>) syntax.

In Figure 9-10 I connect to the MySQL server and connect to the ecommerce
database so I can drop the product table, as shown.

Figure 9-10: Deleting a table from the ecommerce database
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Caution Deleting tables is a permanent action with no confirmation. Deleting a table
deletes not only the table structure, but also the data contained in the table. In
addition, deleting a table is not a transactional process; when a DROP TABLE
statement is issued, it is immediately committed.

Deleting and creating databases

As the next step in continuing my ecommerce database example, I'd like to start
fresh so everyone is using the same database design and data. To do so, [ use the
DROP DATABASE statement to delete the existing databases created in previous
chapters.

The syntax for the DROP DATABASE statement is

DROP DATABASE [if exists] <databasename>
The syntax for dropping a database with mysgladmin is
mysqladmin [options] drop <databasename>
In previous chapters, I created a couple of different databases, one called ecom-

merce and the other called inventory. Databases can be deleted using the MySQL
CLI or with the mysqTadmin command. An example of each is shown in Figure 9-11.

Figure 9-11: Dropping databases via the MySQL CLI and the
mysqladmin command

As you can see in Figure 9-11, dropping a database in the MySQL CLI offers no con-
firmation; thus I recommend using the mysqgladmin command to drop databases as
it offers a confirmation prompt before dropping the database.
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Now that the databases have been dropped, I can start a new database —also
called ecommerce (because I plan to use it with the ecommerce site I develop in
later chapters). The syntax for creating a database is

CREATE DATABASE [IF NOT EXISTS] <databasename>
A database can also be created with the mysqladmin command:

mysqgladmin [options] CREATE <databasename>

In Figure 9-12 [ recreate the ecommerce database using the CREATE DATABASE
statement.

Figure 9-12: Creating the ecommerce database via the CLI

Creating tables

Now that [ have a database, it’s time to create the tables to actually hold the data.
The syntax for the CREATE TABLE statement is

CREATE [TEMPORARY] TABLE [IF NOT EXISTS] <tablename>
[(Kcreate_statement>,...)]
[table_options] [select_statement]

As you can see the statement is quite simple on its face. However numerous
options, many of which are beyond the scope of this chapter, make the CREATE
TABLE statement powerful.

‘\ The CREATE TABLE statement and its options are detailed completely in

Referent_\ Appendix A.

= el
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The create_statement portion of the statement is where you include specific
information such as column names and types, primary keys, indexes, and con-
straints. The sample CREATE TABLE statements for the ecommerce database
(shown later in the chapter) give you a look at column types and som