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CHAPTER 1

INTRODUCTION TO DATABASE CONCEPTS AND MYSQL

CHAPTER

1 - INTRODUCTION TO DATABASE

CONCEPTS AND MYSQL.

/

\
OBJECTIVES
% -, Describethe structure of arelational
database.
%  Describe the uses of the SQL
programminglanguage.
%  Explainthedifferent waysthat users can
access a database.
%  Describe MySQL's benefits and features.
=
%  Describe the history of MySQL.
> |

© 2013 1TCourseware, LLC
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FEATURES OF A RELATIONAL DATABASE

% L Ardational database organizes datainto tables, each table being much like a
spreadsheet.

% < Eachtablein a database normally describes a specific group of information.
> Each table is given a specific name.

% A tableisorganized in columns, each with a specific name and each capable of
storing a specific datatype.

> Each column,also called afield, represents an attribute of the table.

%  Arowisadistinct set of values, one value foreach column
> Each row, also called arecord, represents a single entity in the real world.
» A column vaue might be empty,.or null, for aparticular row.

% A user accesses a subset of the data, the result-set of a query, based on existing
tables.

%  Thelogical datastructure of a database is determined-by the relationships
between the tables.

Page 10 Rev2.1.2 © 20131TCourseware, LLC
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INTRODUCTION TO DATABASE CONCEPTS AND MYSQL

Consider thefollowing asatabledesign for sportsteams:

Team
Sport Team Name | Affiliated City

Baseball Rockies Denver
Baseball Astros Houston
Baseball Braves Atlanta

Player

Player Name | Player Number Position
Jeff Baker 10 Outfield
Matt Holiday 5 Outfield
Chris laretta 20 Catcher
©2013ITCourseware, LLC Rev2.1.2
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WHERE DOES SQL FIT IN?

*

The Structured Query Language (SQL) wasfirst developed by IBM in the mid-
1970sfor their DB2 database.

> It istypically pronounced as "sequel” or S...Q...L.

SQL istheinternational standard languagefor relational database management
systems.

> SQL is considered afourth-generation language, more abstract than Java,
COBOL, etc.

. SQL isanon-procedural language that emphasizes what to get, but
not how to get it.

> ItisEnglish-likeandintuitive.

. SQL statements|ook morelike natural language than many other
programminglanguages

> SQL is robust enough to be used by:
. Users with non-technical backgrounds:
. Professional developers.
. Database administrators.

Each vendor hasits own implementation of SQL aswell as extensions for
greater functionality.

> MySQL implements a subset of SQL : 2008.

Page 12
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INTRODUCTION TO DATABASE CONCEPTS AND MYSQL

SQL statements can be placed in two main categories.

Data M anipulation Language (DM L)

Query Data M anipulation Transaction Control
SELECT INSERT COMMIT
UPDATE ROLLBACK
DELETE

Usersand programmers spend most of their timeworking withonly four of the keywords(SELECT,

Data Definition Language (DDL)

Data Definition Data Control
CREATE GRANT
ALTER REVOKE
DROP

INSERT, UPDATE, and DELETE).

Sandard SQL Versions

Year Name

Alias

1986 | SQL-86

SQL-87

1989 | SQL-89

FIPS 127-1

1992 [ SQL-92

SQL2, FIPS 127-2

1999 [ SQL:1999

SQL3

2003 [ SQL:2003

2006 | SQL:2006

2008 | SQL:2008

2011 |SQL:2011

© 2013 1TCourseware, LLC
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DATABASE ACCESS

%  Befare the World Wide Web, the only way to access a database was through a
standalone software application.

> Such applications may be provided by the database vendor, or can be
written in C, C++, Perl, COBOL, Java, or other languages.

%  With the World Wide Web, many databases are also accessed from internet-
based applications.

»  Theuseristypicaly accessing the database through aweb page |oaded
into a webbrowser.

> Some of the sameunderlying languagesmight be in use on the server.

. These languages have the ahility to retrieve datafrom the database,
and pass that data back: to the web browser, through a web server.

%  Accessto the dataisonly available through the database server.

» A valid username and password must be provided.

Page 14 Rev2.1.2 © 20131TCourseware, LLC
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Web Browser

Web Server

!

Web Application Software
PHP, Java, Perl, etc

§ st
\V,

Standalone Application
Java, C, C++, Perl, COBOL, etc. SQL

Database Server

Corporate

Data

© 2013 1TCourseware, LLC Rev21.2

Page 15



MYSQL ADMINISTRATION

WHY MYSQL?

% MySOL is ot a database, but a Relational Database Management System
(RDBMY); it is software that enables you to create, maintain, and manage
rel ational databases.

%  MySQL is popular because of its:

>

>

Size — Very modest hardware requirements.

Speed — Some of the newer features can slow down processing, but
MySQL'stmodular design allows you to pick and choose.

Ease of installation— Installation.on some platformsis easy (e.g.,
Windows, or a Linux RPM), but others can be more complicated.

Attention to standards — Even though multiple standards exist for SQL,
MySQL triesto stay current:

Community relations — MySQL is-open-source software and encourages
individual participation.

. Thereisalarge amount of user-contributed software available, and
many local user groups.

Easy interface to other software — Software interfaces, or drivers, to
MySQL exist for many programming languages.

Page 16
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THE HISTORY OF MYSQL

*

In 1994, Oracle, Sysbase, DB2, and Informix dominated the SQL -based
RDBMS market with their powerful, very resource-intensive, and expensive
systems.

> Postgreswas one of afew cheap database engines available, but wasn't
SQL -driven.

At about the same time, David Hughes developed a DBM S that used SQL to
support hisPh:D. work, based on Postgres.

> To enable SQL, he built atranslator called mSQL that converted SQL to
PostQUEL.

»  The Postgres engine was too ungainly for his needs, so he incorporated a
DBMSinto mSQL.

In 1979, Michael Widenius, as the only database developer at TcX, developed a
tool called UNIREG for managing databases.

> In 1994, TcX began devel oping web-based applications, using UNIREG
to support page generation, but UNIREG proved tooungainly.

> Using the best features of UNIREG, and building.on the mSQL AP,
MySQL 1.0 was released in May, 1995, by the Swedish company MySQL
AB, founded by Widenius and David Axmark.

> Shortly thereafter, MySQL was released on the Internet, under-aflexible
copyright (currently the GPL).

In January, 2008, Sun bought MySQL AB.

In the summer of 2009, Oracle bought Sun, acquiring the copyright for the
MySQL product.

Page 18
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Someof MySQL 'smgjor featuresincludethefollowing:

= [nternalsand Portability:
- Writtenin C and C++, and tested with abroad range of different compilers.
- Worksonmany different platforms.
- ltcaneaslyuse multiple CPUsIf they areavailable.
- Usesvery fast B-tree disk tables (MylSAM) with index compression.
< Veryfagtjoinsusing an optimized one-sweep multi-join.

= Statementsand Functions (full support isprovided for):
- Operatorsand functionsin SELECT list and WHERE clause of queries.
- SQL GROUPBY and ORDER BY clauses.
- LEFTOUTERJOINandRIGHT OUTER JOIN.

= Security:
- A privilegeand password systemthat allows host-based verification.
- All password trafficisencrypted when you connect to aserver.

»  ScdabilityandLimits:
- Handleslarge databases(e.g., 60,000 tables and 2% rows, depending on the storage engine.)
- Upto64indexesper tableareallowed, depending onthe storage engine.

= Connectivity:
- Clientscan connect to the server using TCP/IPsockets, named pi pes, shared-memory, or socket
files, depending ontheplatform.
- APisfor C, C++, Eiffd, Java, Perl, PHP, Python, Ruby, and Tcl areavailable.
- Interfacesareavailablefor ODBC (Connector/ODBC{(MyODBC)), Java(Connector/J), NET
(Connector/NET), and others.

» Locdization:
- Theserver can provideerror messagesto clientsin many languages:
- All dataissavedinthe chosen character set.

» ClientsandTools:
- Command-linetoolsfor issuing SQL commands (mysgl), dumping and importingtabledata
(mysgldump and mysglimport), table maintenance (mysglcheck), etc.

- Agenera purpose GUI tool (MySQL WorkBench) to aid in administration tasks, converting to/
from dternative database technol ogies, and generating queries.

© 20131TCourseware, LLC Rev21.2 Page 19
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CHAPTER 2 - INSTALLATION, CONFIGURATION, AND
UPGRADING

e ™
OBJECTIVES

% -, Describethe MySQL version numbering
scheme and the different release types.

Install MySQL«
Configurethe MySQL server.

Upgrade aMySQL server.

L S

Move a MySQL database from one OS to

another.
A J
4 A

© 2013 ITCourseware, LLC Rev21.2 Page21
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MYSQL SOFTWARE

% TheMySQL platform isavailable on multiple systemsincluding Windows and
Linux:

% < The MySQL version numbering scheme, typically written as mysqgl-m.r.v-suffix,
conveys information about the content.

»  Themisthe mgor version number.
. All'releases withinamajor version use the same disk file formats.
»  Theristhereleaselevel.

»  Thecombination of major version and release level isreferred to asthe
release series number:.

> The v isthe version number,incremented with each new release.

»  The suffix can be alpha, beta, rc(Release Candidate), or empty,
indicating production quality code.

%  Both binary and source versions of agiven releasearetypically available.

Page 22 Rev2.1.2 © 2013 ITCourseware, LLC
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Theentry web pagesinto MySQL infoare:

= http:/imww.oracle.com/us/products/mysqgl

= http://mww.mysgl.com

which pravide starting pointsinto:

= Advertising, documentation and white papers.

= Variousproductsand services, partnersand customers, newsand industry reports.

Theplatformissupportedon avariety of operating systems, but bewarethelist israpidly being trimmed of
olderOSes. For details, see:
= http://mww.mysgl.com/support/suppor tedplatforms/database.html .

A largevariety of mailing listsisavailableat: http: /lists.mysgl.com.
A widevariety of discussion forumsisavailableat: http://forums.mysgl.com.
A bug databaseisavailableat: http://bugs.mysgl.com.

A splash pageinto contributed software, conferences, FAQs; €tc. for the user-community isavailableat:
= https://wikis.oracle.com/display/mysgl/Home.

Note:

Navigating the MySQL web pageswill often suggest you sign up for afree Oracleweb account, which
providessomeinteresting features, including among others:

1. Accessto white papersand presentations

2. Theahility to post inthe MySQL Discussion Forums

3. Report and track bugsinthe MySQL bug system (reading isavail able without an account).

© 2013 ITCourseware, LLC Rev21.2 Page 23
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MYSQL SOFTWARE FEATURES

*

Oracle provides MySQL softwarein several configurations, ranging from the
free Community Server to the Cluster Carrier Grade Edition.

»  All supporttransaction-safe, ACID-compliant databases with full commit,
rollback, crash recovery, and row-level locking capabilities.

Oracledistinguishes between the use of MySQL as atechnology embedded in a
larger application/product and the use of MySQL as a stand-al one technology,
and licenses the product accordingly.

The MySQL Community Server isfreely available under the open source GPL
license.

Support packages for all editions of MySQL can be purchased through Oracle.

Page 24
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CHAPTER2 INSTALLATION, CONFIGURATION, AND UPGRADING

Theentry web pagesinto thefree Community Edition Server can befound through:
= http:/imww.oracle.com/us/products/mysgl/mysglcommunityser ver
= http://mww.mysgl.com/products/community/

Thefree Community Edition Server (and other packages) can be downloaded at:
= http://dev.mysgl.com/download

Alist of editionsandfeatures suitablefor an ISV, OEM, or VAR software product using an embedded
database can befoundat: http://mww.mysqgl.com/oem.

A list of editionsand features suitablefor stand-al one databases can befound at:
http: //imww.mysgl.com/products.

Alist of support optionsfor al of Oracle’ sMySQL offeringsisdescribed in: http: //mww.mysgl.com/
support. Various 3rd-party.companies also offer MySQL support: SkySQL., Percona, etc.
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MYSQL ADMINISTRATION

PREPARING TO INSTALL MYSQL

*

*

Installing is best done using abinary RPM package on a Linux machine.

> RPM processing will take care of directory ownership, permissions, etc.

» < The Server and Client RPM packages are all that are typically required for
aworking system.

> Non-RPM downloads are also available (e.g., .tar.gzfiles).

After downloading your desired version, you should check that the download

succeeded.

> If your system has the md5sum(or possibly just md5) program available,

run it and verify that the string of hex digitsit prints matches that found on
the download site.

md5sum package name

. Note that this should be done against the .rpm, .tar.gz, or .zip file,
not on the unwrapped contents.

As an dlternative to md5sum, GNU's Privacy-Guard (gnuPG) can be
used.

If downloading an RPM package, the integrity check built into RPM can
be used.

rpm —--checksig package name.rpm
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CHAPTER2 INSTALLATION, CONFIGURATION, AND UPGRADING

| nstallation packagesfor the MySQL server and other software are availablefrom dev.mysgl.com/
downloads. As part of the download processyou will select thetarget architecture and theversion (if
goplicable).

When sdlecting aserver version, notetwothings.
1. "Oracleisaggressively trimming support for older versionson older machines. For example, they
haveaready discontinued support for X P machineson the most up-to-date rel eases. In some cases,
being "not supported” may meantheproduct won'tinstall at all.

FFor moredetail son supported architecturesand versions, see:
http://mww.mysgl.com/support/supportedpl atfor ms/database.html.

You can dsofind the MySQL up-to-date end-of -life summary at:
http: //mww.mysgl.com/suppor t/eol-natice.html.

2. Multipleversonsof theserver aretypicaly under development concurrently, implying anearlier
version might be sufficient for your needs. A goodillustration of what’sgoing on can befoundinthe
"Versions' section of: http://en.wikipedia.org/wiki/MySQL .

I nstall ation packagesfor aWindows system areeither an .msi install file, or, for newer releases, a.zipfile,
whichmust beingaled manudly.

= |nddlation should bedoneusing an"administrator” account.

= |f tableslarger than 4GB arerequired, ingtdl onanNTFSTilesystem.

Wheningtaling on Windows, notethereisaweb page devoted to known limitations:
http://dev.mysgl.com/doc/ref man/5.5/en/limits-windows.html

Note:
A command lineverson of md5isavailablefor Windowsfrom: www.fourmilab.ch/md5.
A GUI versonisavail ablefrom: www.nullriver.com/downloads I nsta [-winM d5Sum.exe.

To run gnuPG (obtai ned from: www.gnupg.org), you'll need acopy of the MySQL public GPG build key,
availablefrom: pgp.mit.edu. Thekey you want isnamed 'mysgl-build@oss.oracle.com’. Saveitinaloca
file. Import thekey intoyour loca environment using: gpg --importloca_file_name. When downloading the
mysq|l distribution, also download thesignaturefile, which hasanamesimilar to: package name.asc. Verify
your download with: gpg --verify package _name.asc. A more detailed explanation of thisprocedure can be
found at: http://dev.mysqgl.com/doc/ref man/5.5/en/checking-gpg-signature.html.
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MYSQL ADMINISTRATION

AVAILABLE CLIENT SOFTWARE

*

A wide variety of client softwareisavailableasaMySQL download; hereare
some of the most commonly used.

General Utilities

> mysql— Command-line client for entering SQL statements and
performing administrativeoperations.

> mysgl-wer kbench —A GUI tool to help build and work with databases.
Notable featuresincludeacolor-highlighted editor for working with SQL
gueries, and a.console for visibility into servers, databases, and user
accounts.

> mysgladmin — acommand-line tool for database administrative
operations.

> mysqlshow — Displays information about databases, tables, columns,
and indexes.

> perror — Displays the meaning of system or MySQL error codes.

Input/Output Utilities

>

mysgldump and mysglimport — Clients for dumping a databaseintoa
text file and importing such afile back into a database.

mysglhotcopy — Quickly makes backups of MyISAM tables on Unix-y
systemswhilethe server isrunning.

TableMaintenanceUTtilities

>

>

mysqlcheck and myisamchk — Table-maintenance clients that check,
repair, analyze, and optimizetables.

myisamlog and mysqglbinlog — Utilities for reading and processing log
files. Can be used to help recover from a crash.
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Thelmportance of Backups

Utility programs such asmysglcheck, myisamchk, myisamlog, and mysqglbinlog all make permanent
changestothedisk. Being ableto back out of such changesif something goeswrongiscompletely upto
youl.

Manipul ating complicated tabl es, including those which govern access permissions, sometimesgoesawry.

Operating systemshave been known to crash, the power tofail, hardwareto fail, etc.

Although Oracle wouldlikerel easesto be compatible with each other, they are a so open about thefact that
that's not waysthe case. Tableformats change, including that of system tables.

= Sometimesthisisdueto bug fixes.
= Sometimesthisistheaddition of new festures.
=  Sometimesthisisduetowhat arereferred toasincompatible changes.

Having abackup could beyour only way to recoverfromany.of these calamities.

Note:
MySQL providestoolsto help smplify recovery of bothtransactiona and non-transactional tables.
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AFTER THE DOWNLOAD

% . Standard RPM processing can be used to install on Linux.
> For the server:
rpm ~1 MySQL-server-version.i386.rpm
> For client programs:
rpm =i MySQL-client-version.i386.rpm
%  Using RPM toinstall.the server will runthefollowing steps:

» A mysgl login account will be created (if one doesn't exist) that's used for
running the MySQL 'server.

> Changes will be made to /etc/init.d to'start.the server at every boot.

> The server will be started.
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Wheninstalling on Windowsusing theinstallation wizard, thereare severd typesof ingta lsavailable.
TheWindowsinstallation wizard makesseveral changesto the system.

Performing acustominstall onWindowsa lowsyou to chooseto instal | from thefollowing (depending on
the package downloaded):

= MySQL Server

= Client Programs. MySQL Command Line Shell, MySQL Command Line Utilities, MySQL Server
I nstance Configurationtool

=  MySQL Instance Manager

= Deveoper Components: C IncludeFiles/Lib Files, Scripts, Examples

* Youcanasochooseatarget drive/directory wherethe softwarewill beinstalled. Thedefaultis
C:\Program FilesMySQL\MySQL Server version, for which all subsequent installsof MySQL
softwarewill beunder C:\Program FilessMySQL.

Documentation isavailablefor-viewing online, and canbe downl caded viaa separate web page:
http://dev.mysgl.com/doc. Additional documentation (e.g:,for the sample databases) can befound at:
http://dev.mysgl.com/doc/index-other:html.
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MYSQL ADMINISTRATION

CONFIGURING THE SERVER

*

MySQL server execution isconfigured by aplain text file containing avariety of
configurationvalues.

my.cnf (UNIX filename)

(mysqgld]

port=3306

basedixr="C:/Program Files/MySQL/MySQL Server 5.5/"
datadir=V'E:/dshaw/ITC/mysqgl .data/Data/"
character—+set-server=latinl
default-stexrage-engine=INNODB

max_connections=100

query_cache_sgize=0

»  Thefileisbroken up into sections beginning with [group], where group
can be the name or the "group" of ‘aMySQL: utility program.

> You can put any valid long options that can be given to a program at the
command lineinto the configurationfile.

MySQL provides sample configuration filesiniINSTALLDIR for different sizes
of databases. Release 5.5 will be the last rel ease for this practice.

A MySQL Server Instance Configuration Wizard is provided for al-Windows
Versions.
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Running the Configuration Wizard, at installation timeor |ater, provides some choi ces.

= [faconfigurationfileaready exists, thewizard allowsit to be:
- Déeted, removing any existing serviceat the sametime; the server installation and itsdatafilesare
not removed.
- "Reconfigured, in which casetheexisting configuration fileisrenamed to abackup name.
= _ If aconfigurationfiledoesn't dready exist, or an existing fileisto bereconfigured, thewizard offersthe
following two typesof configuration.
- ¢ ~Standard Configuration— Okay for non-intensiveuseonly.
- ‘Ddailed Configuration— Allowsyou to make choices about theway MySQL will beused.
= Modify Security Settings:
- Itisstrongly recommendedto set ar oot password, for theloca machineonly.
- Edtablishing an anonymous accountisdiscouraged.

OnWindows, the configuration fileisnamed my.ini, and islocated inthe MySQL install directory.

Inthe server configurationfile, "group” may aso betheword*client”, whichwill provide optionsfor dl
*client* programs, thusexcluding mysgld.

Each operating system platform hasadifferent default installation directory:
Windowsinstallsin C:\Program Files\MySQL\MySQL Server version.

Linux RPM ingtdlsin/.

UNIX tar.gzistypically installed in/usr/local/mysqgl; but can be placed in any directory.
UNIX sourceistypicaly instaledin/usr/local, but canbeplaced in any directory.

Themoreimportant installationitemsand their default installed sub-directoriesare:

Directory Contents Windows Linux UNIX Source
Client programs bin Jusr/bin bin bin
The mysqgld server | bin Jusr/shbin bin libexec

C:\Documents and Settings\All

Log files, databases Users\Application Data\MySQL

Ivar/lib/mysqgl | data var

Utility scripts scripts Jusr/bin scripts bin

Thesedirectories can beoverridden.
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STARTING THE SERVER

*

On UNIX systems, including Linux, server startup is best accomplished viathe
startup script mysgld_safe, which invokes mysgld.

mysgld_safe --user=mysql &

>

After starting theserver, mysgld_safe monitorsit and if it fails, triesto
restart it.

Any'errors generated during the run are written by default to:
On Windows systems: “host_name.err” in the data directory. On Unix-y
systems: stderr

A boot-level startup script named mysgl.server.is also available under Linux.

>

TheLinux RPM will install thisfilein/etc/init.d so it will be started during
system boot.

" On systems that support it, the server can be started using:

service mysqgl start

Depending on what Linux you're running, activateit to run at boot time
using acommand similar to:

chkconfig —level 345 mysgl on

To stop the server, use mysgladmin.

mysgladmin -u root -p shutdown

>

On systems that support it, use:

service mysgl stop
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On'Windows, the server can beinstalled asaWindows service.

Beforeingtalling asaservice, shut down any server currently running:
NET STOP MySQL

To establish the server asaWindows service (default servicename: mysgl), issuethefollowing command:
mysgld --dnstall [servicename] [--defaults-file=filename]

Theserver must sill bestarted manual ly withinthe current boot cycle, either from the Services utility, or by
issuing thecommand:
NET START' MySQL

Inmost cases, thiswill have been done by theinstallation wizard.

© 2013 ITCourseware, LLC Rev21.2 Page 35



MYSQL ADMINISTRATION

THE INITIAL USER ACCOUNTS

% . Thegrant tablesfor theinitial usersare provided pre-configured when you install
from.an RPM.

> Four accounts are created automatically, two for root and two for an
anonymaous account.

%  Whenyou run aclient program, you can specify which user you arelogging in
as, and which host you arelogging into.

> Connecting to the host by hostname or |P address, even 127.0.0.1, will
use TCP/IP-for. communication.
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OnWindows systems, two accountsare created, r oot and an anonymous account. Thereisno distinction
between connection typestotheloca system. However, accountsfor connectionsfrom remote systems
can optionally be created, onefor root, and one for an anonymous account for thetest database.

For al UNIX (non-Linux) ingtdlations, default initia permissionsareinstaled by theserver usingtheuser
ID mysgl. If such anaccount doesn't exist, create one by changing directoriesto thetop-level directory of
theMySQL ingtallationand i ssuing the command:

mysgl_install_db --user=mysqgl

The server'sdatadirectory and thedirectariesfor themysgl and test databases are created. Note that
mysgl_install_db doesnot overwrite existing privilegetables. If you need to re-createthetabl es, stop the
server, renamethe datadirectory, and then run mysgl_install_db. Restart the server. Verify theserveris
running and then shut it down by issuing the command:

bin/mysgladmin -u root”.shutdown

Start the server again.
Note:
If ther oot passwordislogt, it can bereset.

=  OnWindows, loginusing an account with administrative privileges. Sopthe MySQL server.
=  OnUNIX systems, loginasroot. Issueanormal kill(not kill -9) to themysgld process.

Createatext file contai ning thefollowing command:

UPDATE mysqgl.user SET Password=PASSWORD ('yournewpassword')
WHERE User='root';

FLUSH PRIVILEGES;

OnUnix/Linux, Sart theserver using:
mysgld --init-file=mytextfile
OnWindows, start the server using:

mysgld_safe --init-file=mytextfile

After theserver isrunning, deletethetext file, then stop and restart the server normally.
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VERIFYING SERVER OPERATION

% L Afteraserver isrunning, you should verify that it isworking properly.
> Determine the number of databases that have been created.
mysql show
. You should have mysgl and test databases.
»  Viewthetablesin oneof the databases.
mysqlshowysql

. There should be severa tablesincluding host, db, user,
tables priv, columns_priv, procs_priv, etc.

> Simple queries againsthe mysgl database will print current values.

S mysgl -e "SELECT host,.db, user FROM db" mysqgl

> Print parameter valuesin use by the server.

mysgladmin variables
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Therearesevera thingsyou cantry if theautomated procedure doesn't run or failsto start the MySQL
sEerver.

= Inspect theerror log; itslocationisspecified inthe configurationfile.
= Verify that theserver can accessthe datadirectory; filesystem permissionsare what matter here.
= Try darting theserver manually, using the command mysgld --console.
- If_theserver till won't start, try runningiit as:
mysgld --debug (on UNIX)
or
mysgld-debug (onWindows, if available)
= Toenablelogging on'Windows, congider usingthe--general_log/--general_log_fileoptionson
mysgld (whichwill logforeveryone), or, if you can communicate with the server, the--tee option on

mysgl, whichwill log for thatrun only.

=  |f youcancommunicate with the server, try running: mysgladmin variablesto seewhat optionsthe
serverisusing.
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UPGRADING

*

Always do a backup of all of your databases before upgrading, including the
system databases.

Specia recommendations about an upgrade have been supplied by Oracle/
MySQL for every release series upgrade in the past.

»  Always consult the release notes and the newsfile, which provides details

on'the changes made.

. Be careful about using configuration filesfrom the previousrel ease;
they'may need t0 be updated.

. Beware of name collisions for functions — you may need to
changetheir names.

After upgrading, you should check (and repair, if necessary) your tables, with
mysgl_upgrade.

> Options can be used to specify directory locations.
mysqgl_upgrade --basedir=path --datadir=path
> You will be prompted for the root password, if needed.

> Internally, mysgl_upgrade runs two commands: mysglcheck and
mysqgl_fix_privilege tables.

. These check all tablesin all databasesfor incompatibilities, and if
any problems are found, the table is repaired.

»  All tablesare marked internally to indicate that they've been upgraded.
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Upgrading on Windowsrequiressevera stepshbeforeingtalingthenew version.

Stop the server.
[finstalled asaservice, issuethe command:
NET STOP_MySQOL

Otherwiseissuethe command:
mysgladmin -u root shutdown

If upgrading from aversioninstaled without theWindowsIngta ler:
Manualy removethe previousingallation.

If installed asaservice, removethe Server Instance Manager':
mysqgld --remowve

If itisever necessary to downgrade an ingtallation, start by making abackup. The same datafilesshould be
usableif downgrading withinthe samerelease series. If downgrading to an earlier version, the recommended
procedureisasfollows:

1. Dumpyour tablesusng mysgldumpinyour starting version, €liminating thosefeaturesnot availablein
your ending version (e.g., triggers).
2. Reoadthedatausing mysglimport inyour ending version.

Note:

I ncompati ble changes can occur within arelease series, but are morepreval ent between major version
series. For example, moving from release series 4.1 to 5.0 introduced eight incompatible changesto the
server, and fourteenincompatible SQL -rel ated changes. Some exampl es of these changesinclude:

= For BINARY columns, the pad valueand how it ishandled was changed.
=  User variablesbecame case sengtive.
= Natura joinsandjoinswith USING are processed according to the SQL :2003 standard.

For ageneral synopsisof what to watch out for when considering an upgrade, ook for pagessimilar tothe
following: http://dev.mysqgl.com/doc/refman/5.5/en/mysgl-nutshell.html

Thereisan*extensve* discussion oningtalation and upgrading provided in Section 2.3 of theMySQL
manual, addressing the* many* quirksof working with different OSesand different OSlevels.
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COPYING A DATABASE BETWEEN ARCHITECTURES

% Themysgldump command creates afile of SQL statementsto recreate a
database or tables in a database.

> Use optionsto specify aformat other than SQL statements.
. =-xml willbuildan XML file.

. --tab=path will produce a .sql fileto build the table, and a tab-
separated .txt file with the data.

> Some non-MySQL database systems can import a custom formatted
dump file, or read the SQL from astandard dump file (although it may
contain MySQL -specific commands).

»  The--compressed option'will compressthe file, which can be
uncompressed by the mysgl-client when itisread.in.

. The file can also be compressed and uncompressed using
command-line tools outside of MySQL.

%  Themysgl command can read the SQL dump filepiped into'it to rebuild tables
and datainto an existing database.

%  Themysgladmin command can create an empty database.

%  All of these commands can take the -h option to specify that they will runon a
remote host.

»  Themysgld server must be running on the remote host.

%  Don't forget to copy the mysgl (grant table) database.
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MyISAM filescan be copied directly if the samefloating point format i s used on both machines. MySQL
will handle any byte-swapping issues.

Examples
If both machinesarerunning and accessi ble, thefoll owing commands can be used on the machinebeing
copied from:

mysgladmin -h 'other hostname' create db_name
mysgldump --o0optd db_name | mysqgl -h 'other hostname' db_name

If both machinesare runningand accessible, thefollowing commands can be used onthemachine being

copiedto:
mysgladmin create db name
mysqldump -h ‘“other hostname! --opt --compress db_name |

mysql db_name

If both machinesare not accessible at the sametime, you can createanintermediatefileand moveitina

separate step:
mysgldump --quick db_name ] gzip > db_name.gz

After transferring thefileto the new machine; issuethe commands:
mysgladmin create db_name
gunzip < db_name.gz | mysqgl db_name

Using mysglimport and mysgldump isafaster way to movelargetables.
mysgldump --tab=new_directory db_name

After transferring theresulting directory structureto the new machine, issuethe commands:
mysgladmin create db_name

cat new_directory/*.sql | mysql db_name

mysglimport db _name new directory/*.txt
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ENVIRONMENT VARIABLES

% Environment variables can override some built-in valuesthat affect runtime

operations.

% . Default values for-many runtime options are compiled into mysgl programs, but
can‘be overridden at runtime.

> Overridescome from the value of environment variables, option files, and
command-line arguments.

Variable Description
HOME Typically used to find mysql_history.
T7 This should _be set to your I_ocal time zone for running SELECT
NOW queries and for running UNIX_TIM ESTAM P().
UMASK_DIR ;[:st:rnd dgdeitgrgoz:efu)tll\(jr'; r;?(d(\lglv:sn creating directories. Note that
MYSQL_HOST The default hostname used by the mysqgl command-line cliert.

MYSQL_TCP_PORT

The default TCP/IP port number.

M YSQL_UNIX_PORT

The default socket filename; used for connections to localhost.

M YSQL_GROUP_SUFFIX

Option group suffix value (like specifying <~defaults-group-suffix).

MYSQL_HISTFILE

The path to the mysql history file. Defaut value:
$HOME/.mysgl_history.

MYSQL HOME The directory that contains the server-specific my.cnf file.
TMPDIR The directory where temporary files are created.
MYSQL_PS1 The command prompt to use in the mysqgl command-line client.
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Windows supportsthefollowing environment variables:

= MYSQL_HOST

* . MYSQL_GROUP_SUFFIX

= TMPDIR

= MYSQL_PS1

» . USER —default username when connecting to mysgld.

Someyvauesare overridden using command-line optionsrather than environment variables. Theseare:
= TZ

= MYSQL TCP PORT
= MYSQL_UNIX_PORT
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LABS

(1) (Optional) Dewnload the Community Editionof MySQL for your target platform.

Note: You'll needversion5.00r later.
(Solution: downl oad.txt)

(2] V erify thecontentsof thedownl oadedfil&(s).
(Solution: verify.txt)

® Install MySQL, including boththeserver andtheclient onUnix/Linux systems.
(Solution: install.txt)

(4] Verify that theserver isrunning, andthat youcanstop andrestart theserver.
(Solution: server.txt)
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