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Chapter 1. MySQL Enterprise

A MySQL Enterprise subscription is the most comprehensive offering of MySQL database software, services and support; it en-
sures that your business achieves the highest levels of reliability, security, and uptime.

An Enterprise Subscription includes:
1. TheMySQL Enterprise Server —the most reliable, secure, and up-to-date version of the world's most popular open source
database

2. The MySQL Enterprise Monitor — An automated virtual DBA assistant that monitors all your MySQL Servers around-
the-clock, identifies exceptions to MySQL best practices, and provides expert advice on fixing any problems discovered

3. MySQL Production Support — Technical and consultative support when you need it, along with regularly scheduled service
packs, hot-fixes, and more

For more information, visit http://www.mysgl.com/enterprise.




Chapter 2. Introduction to the MySQL Migration Toolkit

The MySQL Migration Toolkit is agraphical tool provided by MySQL AB for migrating schema and data from various relational
database systemsto MySQL.

MySQL Migration Toolkit is designed to work with MySQL versions 5.0 and higher.

If you find that MySQL Migration Toolkit lacks some feature important to you, or if you discover a bug, please use our MySQL
Bug System to request features or report problems.

At the moment, MySQL Migration Toolkit is only available for Windows.



http://bugs.mysql.com
http://bugs.mysql.com

Chapter 3. Installation

3.1. Introduction

MySQL GUI Tools run on Windows, Linux, and Mac OS X. You can find MySQL GUI Tools for the operating system of your
choice on the MySQL GUI Tools Downloads page.

The MySQL Migration Toolkit requires the Java Runtime Environment (JRE). The minimum version supported is 5.0 update 8.

3.2. Installing Under Windows

MySQL GUI Tools run on recent 32-bit Windows NT based operating systems, including Windows 2000, XP, Vista, and 2003.
They don't run on Windows NT 4 and below.

3.2.1. Using the Windows Installer

MySQL GUI Tools can be installed on all Windows operating systems using the Windows Installer (. nsi ) installation package.
The MSI package is contained within aZIP archive named mysql - gui -t ool s- ver si on-wi n32. nsi , wherever si on in-
dicates the MySQL GUI Tools version.

The Microsoft Windows Installer Engine was updated with the release of Windows XP; those using a previous version of Windows
can reference this Microsoft Knowledge Base article for information on upgrading to the latest version of the Windows Installer
Engine.

In addition, Microsoft has recently introduced the WiX (Windows Installer XML) toolkit. Thisisthe first highly acknowledged
Open Source project from Microsoft. We have switched to WiX becauseit is an Open Source project and it allows us to handle the
complete Windows installation process in a flexible manner using scripts.

Improving the MySQL Installation Wizard depends on the support and feedback of users like you. If you find that the MySQL In-
stallation Wizard is lacking some feature important to you, or if you discover a bug, please report it in our bugs database using the
instructions given in How to Report Bugs or Problems.

Toinstall MySQL GUI Tooals, right click on the MS| file and select INSTALL.

Note
Installing MySQL GUI Tools on Windows Vista requires administrative privileges.

Atthe Set up Type window you may chooseaconpl et e or cust ominstalation. If you do not wish to install all of the
MySQL GUI Tools choose the custom option. Custom installation also gives you the option of installing support for languages oth-
er than English. MySQL GUI Tools supports, German, Greek, Japanese, Polish, and Brazilian Portuguese.

Unless you choose otherwise, MySQL GUI Toolsareinstalled in C: \ %4°ROGRAMFI LES% MySQL\ MySQL Tool s for ver-
si on\ , where %°ROCGRAMFI LES%is the default directory for programs on your machine and ver si on isthe version number of
MySQL GUI Tools. The %°ROGRAMFI LES%irectory might be C: \ Program Fi | es or C: \ pr ogr anme.

Note
Installing MySQL GUI Tools using the Windows installer automatically creates entriesin the St ar t menu.

MySQL Workbench is not included in the bundled MySQL GUI Tools download so must be installed separately. To
do this, find the link to MySQL Workbench on http://dev.mysqgl.com/downloads/. After downloading install thisfile
as described in Section 3.2, “Installing Under Windows”.

3.2.2. Installing From the ZIP File

If you are having problems running the installer, as an alternative, you can download a ZIP file without an installer. That fileis
calednmysql - gui -t ool s-noi nstal | -versi on-wi n32. zi p. Using aZIP program, unpack it to the directory of your
choice. Y ou may also want to create shortcuts to My SQLAdNi ni strat or. exe, MySQLM gr ati onTool . exe, and

My SQLQuer yBr owser . exe for your desktop or the quick launch bar.

3.3. Installing Under Linux

MySQL GUI Tools runs on Linux machines that have a graphical desktop installed. It is designed to run under the Gnome desktop
with GTK2 and has been tested on Linux kernel versions 2.4 and 2.6. It should also run on other versions, and even on a number of
Unix-like operating systems.



http://dev.mysql.com/downloads//gui-tools/5.0.html
http://support.microsoft.com/default.aspx?scid=kb;EN-US;292539
http://dev.mysql.com/doc/refman/5.1/en/bug-reports.html
http://dev.mysql.com/downloads/
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Note
Currently, the MySQL Migration Toolkit is not available for Linux.

3.3.1. Installing the Generic Tarball

The generic tar archive alows you to install MySQL GUI Tools on most Linux distributions. The tarball fileiscaled nysql -
gui -t ool s-version.tar.gz,wherever si on indicates the MySQL GUI Toolsversion (for example, 5.0r3).

To seedl filesin the tarball, run this command:

shell > tar -tzf nmysql-gui-tools-version.tar.gz

Toinstall MySQL GUI Tools, run this command:

shel | > tar --directory=/opt -xzvf nysql-gui-tools-version.tar.gz

Thisinstalls the various application binariesin the directory, / opt / mysql - gui -t ool s- ver si on.

If youinstall MySQL GUI Toolsto theopt directory, icons for use with desktop shortcuts or for creating menu items are found
under theopt / mysql - gui -t ool s-versi on/ share/ nysql - gui directory.

If you install MySQL GUI Toolsto adirectory other than the/ opt directory, you will need to update the installation directory.
Thisdone by using the - - updat e- pat hs option the first time that you run any one of the MySQL GUI Tools. For example,
when running Query Browser for the first time, navigate to the installation directory and enter the following command:

shel | > ./ mysql - query-browser --update-paths

Y ou need only run one MySQL GUI Tools application with the - - updat e- pat h option. This updates the path for all MySQL
GUI Tools.

If you do not use the default installation directory and create a Desktop shortcut using the . deskt op files found under the
nysql - gui -t ool s- 5. 0 directory you must edit the properties of any shortcut you create. Enter the correct path for the applica-
tion on your system.

3.3.2. RPM Installation

In addition to a generic tarball, some distribution-specific RPMs are available. Currently these include Red Hat Enterprise Linux
(RHEL) 3 and 4, Fedora Core 5 (FC5), and SuSE Linux 10.x. For FC5 and SUSE the gt knm4 toolkit is arequirement for in-
stalling the RPM version of MySQL GUI Tools. Y ou may also need to install the widget for displaying HTML pages. On FC5 you
may install these RPMs from the command line in the following way:

shell > yuminstall gtkmR4 gtkhtm 2

For installation on SuSE Linux:

shel | > yast2 -i gtkmmR4 gtkhtm 2

Note
Y ou may need root privilegesto run theyast 2 command.
The Red Hat RPMs are self contained so no additional packages need to be installed.

The RPM downloads are made up of theindividual GUI Tools components combined into asingle TAR archive. Extract the indi-
vidual RPMs in the following way:

shell > tar -zxf mysql-gui-tools-version.tar.gz

This will decompress the RPM filesto the current directory.

Install all the RPM files by typing:

shell > rpm -ivh nmysqgl-*.rpm




Installation

If you are upgrading to a newer version of MySQL GUI Tools see Section 5.2.2, “RPM Upgrade”.

If you install the RPM filesindividually, you must install the mysql - gui - t ool s- ver si on. r pmfilefirst in order to satisfy
dependencies.

If you wish, you may install only one of the MySQL GUI Tools. For example, to install MySQL Administrator only, do the follow-
ing:

shel I > rpm -ivh nysql - gui -tool sversion. rpm nysql - adni ni strat orversi on. rpm

If possible, the RPM installation process creates shortcuts in the start menu of your window manager. For example, SUSE Linux
with the KDE window manager adds shortcuts to the MySQL GUI Tools under the DEVELOPMENT, OTHER TOOLS menu item.
Likewise, with FC5, shortcuts are created under the DEVELOPMENT menu item.

Icons for use with desktop shortcuts or for creating menu items are found under the/ usr / shar e/ nysql - gui directory.

See the MySQL GUI Tools Downloads page for the most up-to-date listing of the various RPM packages available.

3.4. Installing Under Mac OS X

Toinstall MySQL GUI Tools under Mac OS X, double-click the downloaded . dng file and wait for it to be opened and attached.
Once awindow containing the MySQL GUI Tools icon pops up, drag it to your Applications folder — or any other location you
prefer.

Once the copy is complete, you may gject the disk image.

The minimum supported version isMac OS X 10.4.

Note
Currently, the MySQL Migration Toolkit is not available for Mac OS X.



http://dev.mysql.com/downloads//gui-tools/5.0.html

Chapter 4. Removing MySQL GUI Tools

Under Linux and Mac OS X it is easy to remove all the MySQL GUI Tools or individual applications. Under Windows, removing
individual applicationsis abit more problematic.

4.1. Uninstall = Windows

To uninstall MySQL GUI Tools, openthe Cont r ol Panel and Choose Add or Renpve Prograns. Find the My SQL
Tool s entry and choose the REMoVE button. Choosing this option will remove all of the GUI Tools.

Note
Currently, there is no command-line option for removing MySQL GUI Tools.

After you have removed MySQL GUI Toolsyou may removethe MySQL Tool s for versi on directory. Unlessyou chose
otherwise on installation, you should find this directory below the C: \ %°ROGRAMFI LES% My SQL\ directory.

Y ou may remove individual applications manually. Go to the C: \ °ROGRAMFI LES% My SQL\ directory and delete the exe and
chmfiles associated with the application you wish to remove. Also remove the appropriate icon from the St ar t menu.

Note
Removing an application manually will not remove all the files belonging to that application.

4.2. Uninstall — Linux

Unless you chose otherwise, you should find MySQL GUI Toolsinthe/ opt / mysql - gui -t ool s- ver si on directory.

If you installed MySQL GUI Tools using the RPM files you can remove all the tools by typing at the command line:

shel I > rpm-e nysql-*.rpm

Y ou may remove individual tools by using the e option with the name of the specific tool you wish to remove. For instance, to re-
move only the Administrator tool type:

shell > rpm -e nysql -adm ni strator-version.rpm

Note

Remember, if you plan to keep any one of the MySQL GUI Tools you must also keep the
nysql - gui -t ool s-versi on. r pmfile.

After removal of al the MySQL GUI Tools, removethe/ opt / nysql - gui - t ool s-ver si on directory. if you have removed
only selected tools, remove only the associated directories.

If you installed MySQL GUI Tools using the generic tarball, you can remove the tools by deleting the /

opt/ mysql - gui -t ool s-ver si on directory. If you wish to remove an individual tool, find the directory associated with that
tool and delete it.

4.3. Uninstall —= Mac OS X

Find the directory where you installed MySQL GUI Tools, and remove applications by moving their iconsto the Tr ash.




Chapter 5. Upgrading MySQL GUI Tools
5.1. Upgrading — Windows

If you are upgrading using the installer file follow the instructions given in Section 3.2, “Installing Under Windows'. There areis
no need to remove your current installation.

If you are not using the installer file remove the current MySQL GUI Tools directory, and extract and install the new version as de-
scribed in Section 3.2, “Installing Under Windows”.

MySQL Workbench is not included in the bundled MySQL GUI Tools download so must be installed separately. To do this, find

the link to MySQL Workbench at http://dev.mysgl.com/downloads/. After downloading, install this file as described in Section 3.2,
“Installing Under Windows'.

5.2. Upgrading — Linux
5.2.1. Tarball Upgrade

If you are upgrading using the generic tarball file, remove the current MySQL GUI Tools directory, and extract and install the new
tarball as described in Section 3.3.1, “Installing the Generic Tarball”.

5.2.2. RPM Upgrade

If you installed the MySQL GUI Toolsusing RPM files you can upgrade by navigating to the directory that contains the RPM files
and typing at the command line:

shell > rpm - UWh nysqgl -*.rpm

Y ou may upgrade individual tools by using the U with the name of the specific tool you wish to upgrade. Y ou will also need to up-
gradethemmysql - gui -t ool s- ver si on. r pmfile. For instance, to upgrade only the Administrator tool type:

shel I > rpm - Wh nysql -admi ni strator-version.rpm mysql -gui -tool s-version.rpm

Note

Thenysql - gui -t ool s-versi on. r pmfileisused by all MySQL GUI Tools. You must always upgrade this
file.

When upgrading, packages cannot be installed separately because version conflicts will arise.

If your previous installation of MySQL GUI Tools included Workbench, (thistool has been removed from the GUI Tools package)
you may encounter the following error when upgrading:

error: Fail ed dependencies
nysql -gui -tools = old-version is needed by (installed)
nysql - wor kbench- ver si on

To continue with the upgrade you must remove the Workbench RPM file. To determine the name of the Workbench RPM file issue
the following command:

shell> rpm-ga | grep workbench

Remove Workbench by issuing the command:

shell > rpm -e nysql - wor kbench- versi on

Y ou should now be able to upgrade MySQL GUI Tools as described above.

If you do not wish to remove Workbench, perform an RPM installation rather than an upgrade. For instructions on doing this see
Section 3.3.2, “RPM Instalation”.

5.3. Upgrading — Mac OS X



http://dev.mysql.com/downloads/

Upgrading MySQL GUI Tools

Find the directory where you installed MySQL GUI Tools, and remove the applications by moving their iconsto the Tr ash.

Install the upgrade as described in Section 3.4, “Installing Under Mac OS X”.




Chapter 6. Running MySQL GUI Tools

How you start any one of the MySQL GUI Tools depends on the operating system you are using.

6.1. Running Under Windows

Under Windows, the names of the executable filesin the MySQL GUI Tools suite are:

e M/SQ.Adm ni strator. exe

¢ MySQ.Quer yBrowser. exe

¢ MySQ.M grationTool . exe

Start any one of the MySQL GUI Tools by double clicking its desktop icon, or by selecting it from the St ar t menu. Alternatively,
you can open a DOS window and start it from the command line. For example, you could run the MySQL Administrator in the fol-
lowing way:

C\> "C \ %PROGRAMFI LES%A MySQL\ MySQL Tool s for versi on\ MySQLAdm ni strat or. exe"

%PROGRAMFI LESY%is the default directory for programs on your machine, for example C: \ Pr ogr am Fi | es or
C:\ progr anme. If your path contains spaces, you must enclose the command within quotation marks as shown above.

6.2. Running Under Linux

Under Linux, the names of the executable filesin the MySQL GUI Tools suite are;

e nmysql -adm ni strator

e nysqgl -query-browser

Note
Thereisno Linux version of MySQL Migration Toolkit.

If you installed MySQL GUI Toolsto the/ opt directory using the tar archivefile, change into the
/ opt/ nysql - gui -t ool s-ver si on directory to run any one of the MySQL GUI Tools.

To run MySQL Administrator you would type:

shel |l > ./ nmysql - adm ni strator

However, adding / opt / mysql - gui -t ool s- ver si on to the PATH variable makes it much simpler to run MySQL GUI Tools
— you need not worry about your present working directory.

When installed from RPM files, the MySQL GUI Tools are found inthe/ usr / bi n directory. Thisdirectory is usually included in
the PATH variable, so running any one of the MySQL GUI Tools simply requires typing the executable file name, regardless of
your current directory. For example:

shel | > nmysql - adm ni strator

For those distributions that create menu items, you may also, of course, start any one of the tools by choosing the menu item.

6.3. Running On Mac OS X

On Mac OS X, navigate to the MySQL GUI Toolsinstallation directory and double-click on the application you wish to start.

Note
Thereisno Mac OS X version of MySQL Migration Toolkit.




Chapter 7. Features of the MySQL Migration Toolkit

The following are some of the key features of the MySQL Migration Toolkit:

«  The MySQL Migration Toolkit supports avariety of source database systems, including the following:

Oracle

Microsoft SQL Server
Microsoft Access
Sybase

MySQL

*  The MySQL Migration Toolkit is fully customizable through its Java runtime interface. Advanced users can use Javato per-
form custom data and schema transformations.

«  TheMySQL Migration Toolkit supports agent-based data migrations, with the MySQL Migration Toolkit residing on a separate
machine than the source and target database servers, through the use of a specia migration agent. The agent-based data migra-
tion improves migration performance by allowing data to be transferred directly from the source machine to the target machine
without being routed through the MySQL Migration Toolkit.
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Chapter 8. An Overview of the Migration Process

Migrating data from an external RDBM S to MySQL is an eight step process :

Figure 8.1. The MySQL Migration Toolkit Migration Plan

Migration Plan

() Object Selection

Salact all Objects
which should be

rigrated

%
Define the Mapping
fethods and Trans- ; %

() Object Mapping ;}_\_ﬂr
—

Formation Scripts <

{_) Manual Editing

Manual Edit the
generated Objects

() Schema Creation

Execute DDOL Script
to create Tanget
Schama

'D Data Mapping
Setup Crata Trans-
Formations and
Column Mappings

() Bulk Transfer ﬂ
Confiqure Server-

side Bulk Data b2
TransFer

() Summary ‘ ! .
Target Scherna B
created and Data t:j(:__‘

transferad
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An Overview of the Migration Process

e« Source/ Target Sel ecti on:Inthefirst step you specify the connection parameters for the source and target database
servers.

e (nhject Sel ection:Inthesecond step you select the objects (tables, views, stored procedures) that will be migrated.
e bj ect Mappi ng: Inthethird step you choose the method used for mapping and transforming the objects.
e« Manual Editi ng: Inthefourth step you can manually edit the new objects to ensure a proper transformation.

¢ Schema Creati on: Inthefifth step the MySQL Migration Toolkit creates the transformed object on the target MySQL
server.

e« Data Mappi ng: Inthesixth step you specify any changes that need to be made to the dataas it is migrated.

e Bul k Transf er: Inthe seventh step the MySQL Migration Toolkit transfers the data from the source server to the target
server.

e Sunmmar y: Inthe eighth and final step the MySQL Migration Toolkit creates a summary report of the migration process for you
to review.

Each of these sections will be covered in more detail in the coming chapters.
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Chapter 9. The Migration Process In-Depth

9.1. Introduction

In this chapter we will cover the different steps of the MySQL Migration Toolkit in depth. The different steps will be covered in the
order that they appear in the MySQL Migration Toolkit.

9.2. The Welcome Screen

The first screen of the MySQL Migration Toolkit is the Welcome Screen:

Figure 9.1. The MySQL Migration Toolkit Welcome Screen

Welcome to the MySQL Migration Toolkit

Uze this tool ko migrate existing databaszes from warious
wendors to MySHL databazes.

Fleaze check i the fallowing startup requirements hawve been met.

o Initialized runtime gystem

o Initialized Java loader

To create a new migration script press the [Nest =] button.

Y'ou can uze the [Mest »] and [< Back] buttons to navigate through the migration
process. The Migration Plan on the left can alzo be used to jump to specific
paintz in the Migration Script.

The wel come screen indicates the progress of loading the various components of the MySQL Migration Toolkit. If you encounter
any errors on the welcome screen you should close the MySQL Migration Toolkit and confirm that you have properly installed the
Java Runtime Environment. See Chapter 2, Introduction to the MySQL Migration Toolkit for information on downloading and in-
stalling the Java Runtime Environment.

9.3. The Configuration Type Screen

The Configuration Type screen allows you to choose between a Direct Migration and a Agent-Based Migration:

Figure 9.2. The Configuration Type Screen
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The Migration Process In-Depth

Configuration Type ;
Chooze the type of configuration you have et up. W

Configuration bwpe

Before pou can start the migration process you have bo zpecify pour system configuration.

{(*) Direct Migration
MuS AL Migration Tool is installed on zource or target machine

|Jge this configuration if pou have installed the MySOL Migration Service on either
the source or karget machine.

Fleaze note that if the MySOL Migration T ool iz not located on either the source ar
target machine there will be a huge overhead of nebwork, traffic and a major
performance lozs.

I that casze please use the Three %W ay Configuration by installing the MySOL
Migration Agent on the source or target machine.

< Back ” Mewxt »

UsetheDi rect M grati on if the MySQL Migration Toolkit isinstalled on either the source or target machine. The Direct Mi-
gration should not be used when the MySQL Migration Toolkit is not located on either the source or target machine, asit will cre-
ate alarge amount of network traffic and will result in decreased performance.

Usethe Agent - Based M gr at i on when migrating between two server machines that do not support the use of the MySQL
Migration Toolkit. The MySQL Migration agent should be installed on the source machine before using the Agent-Based Migra-
tion.

9.4. The Source Database Screen

Use the Source Database screen to select the source RDBM S used in the migration and to specify the connection parameters.
The Source Database screen's appearance will vary depending on the type of source database selected.

All Data Source screens will feature a DETAILS button that can be used to expose the ADVANCED SETTINGS panel. The Advanced
Settings panel can be used to manually specify a JDBC driver and JDBC connection string for your migration session.

9.4.1. Microsoft Access

The Source Database screen appears as follows when you select Microsoft Access as the source database:

Figure 9.3. Source Database — Microsoft Access
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The Migration Process In-Depth

Source Database

Source D atabaze Connection

Connection Parameters

]

Connection:
Databaze File:
Username:

FPazsword:

Select the source database you want to migrate fram,

Databaze Spstem: | M5 ficcess Server

2 M5 Access Server
&ﬁ 5:) M3 Access aver JOBC-ODBC bridge

w Select the target RDBMS wou want to migrate from.

Select a stored connection or usze [+] bo store or [-] bo remove,

E] M5 Access databaze file.

Mame of the uzer to connect with,

The uzer's paszword.

Specify the path to the . ndb database filein the Dat abase Fi | e field and specify the database user name and password in-

formation if applicable.

You must make special modifications to your Access database file before it can be used with MySQL Migration Toolkit. Please see
Chapter 13, Preparing a Microsoft Access Database for Migration for further information.

9.4.2. Microsoft SQL Server

The Source Database screen appears as follows when you select M5 SQL Ser ver asthe source database:

Figure 9.4. Source Database — Microsoft SQL Server
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The Migration Process In-Depth

M5 SOL Server |

I ||

Specify the host name, user name, and password to connect to the source Microsoft SQL Server to connect and click NEXT.

9.4.3. Oracle

The Source Database screen appears as follows when you select Oracle as the source database:

Figure 9.5. Source Database — Oracle
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The Migration Process In-Depth

Source Database
Select the source database you want to migrate fram,

Source D atabaze Connection
[atabaze Systen: | Oracle Database Server

Connection Parameters

2 Oracle Database Server
&ﬁ 59 Oracle Thin JOBC driver to connect to Oracle

9i and Oracle 10g servers.
Conkection: wdl
SID:
Hostname: Part:
Uzermarme:
Password:

™

w Select the target RDBMS wou want to migrate from.

Select a stored connection or usze [+] bo store or [-] bo remove,
Oracle system identifier.

Mame or IP addrezs of the server machine / TCPAIP port
Mame of the user to connect with.

The uzer's pazzword,

If you encounter the following database sel ection screen, it means that you do not have the appropriate JDBC driver for Oracle in-

stalled:

Figure 9.6. Oracle JDBC Driver Not Attached
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The Migration Process In-Depth

Source Database ;
Select the source database you want to migrate fram, W

Source D atabaze Connection
Databaze System: | Oracle Database Server i Select the target RDEMS you want to migrate from.
Connection Parameters

2 JDBC Driver not attached
&ﬁ 59 The sele_,cte_dJDBE driver is hot attached to
the application pet,

Locate JOBC Driver on Harddisk

Connection: [ Select a stored connection or usze [+] bo store or [-] bo remove,

Ta dovwnload the driver from the internet press
the button below.

Download JDEC Driver from the Web

< Back ” Mewxt »

If the Oracle JDBC driver is present on your system, click the LocATE JDBC DRIVER ON HARDDISK button to attach the driver.

If the Oracle JDBC driver is not present on your system, click the DowNLoAD JDBC DRIVER FROM THE WEB button to download
it. Download the o] dbc14. j ar fileand then attach it by clicking on the LocAaTE JDBC DRIVER ON HARDDISK button.

After attaching the Oracle JDBC driver you need to restart the MySQL Migration Toolkit.

9.4.4. MySQL

The Source Database screen appears as follows when you select MySQL as the source database:

Figure 9.7. Source Database — MySQL
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Source Database ;
Select the source database you want to migrate fram, W

Source D atabaze Connection

Databaze Spstern: | MySOL Server i Select the target RDEBMS you want to migrate from.

Connection Parameters

= My50QL Server
&E 5:) MySOL JOBC driver ta connect to MySOL 4.0,

4.1 and 5.0 servers,

— —

Connection: A Select a stored connection or usze [+] bo store or [-] bo remove,
Hostrniarme: Part: Mame or IP addrezs of the server machine ¢/ TCP/IP part
Uszermanme: M arne of the user to connect with,

Paszwaord: The uzer's paszword.

9.4.5. Saving Connection Information

After entering the connection information for the source database, click the + button to save the connection information.

When prompted, enter a name for the connection information and click the Ok button to save the connection information for later
re-use.

Y ou can discard saved connection information by selecting the saved connection from the CONNECTION drop-down list and click-
ing the — button.

9.5. The Target Database Screen

Use the Target Database screen to select the target RDBM S used in the migration and to specify the connection parameters.

The target Database screen uses an interface that isidentical to that of the Source Database screen:

Figure 9.8. Target Database — MySQL
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Target Database
Databaze Spstem:

= g8

| —

Connection:

Hosthame:

Username:

Pazsword:

Select the destination database.

Target Databaze Connection

MySOL Server

Connection Parameters

My50QL Server

MySOL JOBEC driver to connect to MuSGL 4.0,

4.1 and 5.0 servers,

LOCALHOST v/

127.0.01 Port: | 3306

ook

RRERBREHRL

w Select the target RDBMS wou want to migrate ta.

Select a stored connection or usze [+] bo store or [-] bo remove,

Mame or IP addrezs of the server machine ¢/ TCP/IP part
Mame of the uzer to connect with,

The uzer's paszword.

| <Back || Mews |

Target database support for the MySQL Migration Toolkit is currently limited to MySQL 4.1 and MySQL 5.0.

9.6. The Connect to Server Screen

After you specify your source and target database servers, the MySQL Migration Toolkit will connect to each server and retrieve
the schema information from the source server:

Figure 9.9. The Connect to Servers Screen

20




The Migration Process In-Depth

Connecting to Servers ;
Establizhing database connections. W
Connection Progress

Tasks to execute

The following tasks will now be executed. Please monitar the execution
progress. Press [Details »»] to zee the log.

) Connecting o zource databasze syztem
w Retrieve schema information from source database system

(W] Test connection to target databaze system

Execution completed successfully.

< Back ” Mewut »

Click the DETAILS button to see amore detailed log of the connection process.

9.7. The Source Schema Selection Screen

Use the Source Schema Selection screen to choose which databases from the source server you would like to migrate.

If there are alarge number of databases to choose from, you can search for a specific database by entering the database name in the
schemat a textbox as shown in the following image.

Figure 9.10. The Source Schema Selection Screen
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The Migration Process In-Depth

Source 5chemata Selection
Chooze the schemata vou want to migrate.

Schemata

Select all schemata that have to be migrated.

e

Show as List [

S

Morthwind

1 schema zelected.

< Back ” Mewut »

Cancel

9.8. The Reverse Engineeri

ng Screen

Once you select the databases you wish to migrate, the MySQL Migration Toolkit begins the process of reverse engineering the

source database:

Figure 9.11. The Reverse Engineering Screen
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Reverse Engineering ;
Feverse engineering the source database. W
Feverze Engineering Progress

Tasks to execute

The following tasks will now be executed. Pleaze monitar the execution
progress. Press [Details »»] to zee the log,

¥ Reverze Engineering
W Check Rezult
W Get Available Migration Methods

Execution completed successfully.

< Back ” Mewut »

The MySQL Migration Toolkit collects column and index information for each table in the source database, along with information
on stored procedures and views.

Click the DETAILS button to see adetailed log of the reverse engineering process.

9.9. The Object Type Selection Screen

Use the Object Type Selection screen to choose which objects you wish to migrate:

Figure 9.12. The Object Type Selection Screen
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Object Type Selection ;
Select all object types that have to be migrated. W
Migrate objects of type Table
ﬁ Objects aof type: Table If waw do not want ta migrate all objects uze the [Detailed Selection] buttan,
Mumber to migrate: 8 7 8 [ Detailed zelection >» l

Migrate objectsz of type Wiew

%‘ Obijects of type: Yiew If wou do not want to migrate all objects use the [Detailed Selection] buttan.
| Mumber to migrate: 21 2 21 [ Detailed selection > ]

i

’ < Back H Mewut »

Check the box next to the objects types (Tables, Views, Stored Procedures) that you wish to migrate.

9.9.1. Migrating a Sub-Set of Object Types

If you only wish to migrate a sub-set of the available object types, click the DETAILED SELECTION button next to the object type:

Figure 9.13. The Detail View of the Object Type Selection Screen
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Idigrate objects of type T able

Obijects of type: Table |f pou do not want to miarate all objects uze the [Detailed Selection] button.
) Mumber to migrate: 8 7 8
-
Object to Migrate |gnored Objects

] Morthwind. Categories
] Narthwind Custormers
:| Morthwind Erplopees
] Morthwind. Order Details
] Morthwind Orders

] Morthwind, Products
:| Marthwind, Shippers
] Morthwind. Suppliers

<< Hide Detailz

The objectsin the left window will be migrated. To ignore an object, select it and click the > button. To move an object out of the
ignorelist, select it and click the < button.

To exclude objects based on pattern matching, click the + button:

Figure 9.14. The Add Ignore Pattern Dialog

- )

Add lgnore Pattern

T Fleaze enter the pattern to ignore. v'ou can uze * and 7 to match the objectz pau
would like to ignaore. Pleaze note that the ztring is matched case sensitive

Pattern  Ordery

| (] | | Cancel

Patterns can include the * and ? characters, with * representing multiple characters (including no characters at all) and ? represent-
ing asingle character.

9.10. The Object Mapping Screen

Use the Object Mapping screen to configure the methods used to migrate the database objects to MySQL. The MySQL Migration
Toolkit comes with multiple migration methods that can be used to convert the database objects of an external RDBM S to MySQL.

In most cases the default settings will be adequate.

There are four areas of migration to be addressed: Generic RunTime (GRT ) Object, Table, View, and Stored Procedures:

Figure 9.15. The Object Mapping Screen
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Object Mapping '
Please define how bo map the database objects, Wk,
Migration of tvpe Schema 2
~H|  Migration mekhod: Generic s | Generic method to migrake a schema bo MySOL,
Parameter: I::J Latinl

Use this parameter group ko use Latinl as default character set For the schema.

{ : | Multilanguage

Use this parameter group ko use UTFE as default character set for the schema.
() User defined

charset=latinl, collation=latinl _swedish_ci

<« Hide Details

Migration of tvpe Table
|y
— Migration method: Generic % | i@eneric method to migrate a table o MySOL,

Parameter: [:;J Data consistency
Standard parameter group, The migrated tables will use the InnoDE storage engine to offer
transactional and Foreign kew support.,
II:] Statistical data
Choose this parameter group For Eables that contain loks of data which does not need
transackion safety. This method is ideal For logging information or statistical data.

IZ:_:J Data consistency / multilanguage

The migrated tables will use the InnoDE storage engine o offer kransactional and Foreign key
support and use UTFE as defadlk charset,

() User defined

addAutoincrement=yes, charset=, collation=, engine=INNCDE

[ <« Hide Details ]

| e

9.10.1. GRT Object

The GRT Object section of the Object Mapping screen dictates the properties of the database itself. By default a generic profileis
used, withalLat i nl character set.

To modify the character set used on the database level, click the SET PARAMETER button. Choose from Lat i n1, Mul ti | an-
guage, or User defi ned.

9.10.2. Table Objects

The Table section of the Object Mapping screen dictates the properties of the individual tables. By default a generic profileis used,
with an | nnoDB storage engine.

To modify the storage engine used with the migrated tables, click the SET PARAMETER button. Choosethe Dat a consi st ency
option to use the INnoDB storage engine for transactional and foreign key support. Choosethe St at i sti cal dat a optionto
use the Myl SAM storage engine with increased performance but no transaction safety. Choosethe Dat a consi st ency /

nmul ti | anguage option to use the INnnoDB storage engine with UTF8 as the default charset. If none of the provided options meet
your needs, choosethe User defined option and provide your own settings.

9.11. The Meta Migration Screen
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After you configure data object mapping, the MySQL Migration Toolkit performs the conversion of the database objects and gener-
ates SQL CREATE statements.

Figure 9.16. The Meta Migration Screen

Migration '
In this skep the selected abject will be migrated. )

Migration of Meta Data

Tasks to execute

The faollowing tasks will now be executed, Please monitar the execution
progress, Press [Advanced =] ko see the log.

] Execute Migration Process

] Generate SQL Create Statements

Execution completed successfully.

T | T

The SQL CREATE statements are not executed on the target server at this stage of the migration, but will be executed |ater.

Click the DETAILS button to view adetailed log of this stage of the migration process.

9.12. The Manual Editing Screen

Use the Manual Editing screen to review the SQL CREATE statements generated by the MySQL Migration Toolkit:

Figure 9.17. The Manual Editing Screen

27



The Migration Process In-Depth

Manual Editing ;
Check. the lizt of migrated objects. W

Migrated Objscts Filter: | Show tapping Problems W
Source Objects tigration meszage Target Objects
w = Morthwind | Morthwind
w [E] Views Wiews
i.&lphabetical Lizt of Prod...  The migration of M5 Access views iz not implemented yet, __Tﬁﬁlphabetical Ligt of Products
_?_p,. Category Sales for 1997 The migration of M5 Acceszs wiews iz nob implemented yet. _—& Category Sales for 1997
_?_p,. Current Product List The migration of M5 Acceszs wiews iz nob implemented yet. _—& Current Product List
_Ti-. Customers and Suppliers .. The migration of M5 Access views iz fat implemented yet. _—& Cuztomers and Suppliers b
_Ti-. Employee Sales by Country The migration of MS Access views iz ot implemented pet, _—&Employee Salez by Country
_Ti-. IFmoices The migration of M5 Access views iz nob implemented pet, _—&Invoices
_Ti-. Irmeoices Filker The migration of M5 Access views iz nob implemented pet, _—&Invoices Filker
_Ti-. Order Details Extended The migration af M5 Access views iz not implemented yet. _—&Drder Detailz Extended
_Ti-. Order Subtatals The migration af M5 Access views iz not implemented yet. _—&Drder Subtotalz
_Ti-. Orders Gy The migration af M5 Access views iz not implemented yet. _EDrders Gy
_Ti-. Product Sales for 1997 The migration af M5 Access views iz not implemented pet. _T& Product Sales for 1997
_Ti-. Products Above Average...  The migration of M5 Access views iz not implemented pet. _T& Products Above Average ...
_Ti-. Products by Categorny The migration af M5 Access views iz not implemented pet. _T& Products by Categorny
_Ti-. Cluarterly Orders The migration af M5 Access views iz not implemented pet. _Eﬂuarterly Orders
_Ti-. Cluartery Orders by Prod...  The migration of M5 Access views iz not implemented yet, _Eﬂuarterly Orders by Product
_1.“. Sales by Category The migration af M5 Access views iz not implemented yet. __&S-EﬂE-'S by Category
_Ti\. Sales by Year The migration af M5 Access views iz not implemented yet. __&S-EﬂE-'S by rear
_Ti\. Sales Totals by Amaount The migration af M5 Access views iz not implemented yet. __&S-EﬂE-'S Tatals by Armount
_Ti\. Summary of Sales by Qu...  The migration of M5 Access views is not implemented yet, _—&Summary of Sales by Quarter
_Ti\. Summary of Sales by Year  The migration of M5 Access views is not implemented yet. _—&Summaly of Sales by Year

| Ten Mozt Expensive Pro...  The migration of M5 Access views is not implemented yet. —&Ten Mosgt Expensive Prod...

< Back ” Mewxt »

By default only objects that were not successfully converted are displayed in the Manual Editing screen. To view all objects select
the SHow ALL OBJECTS entry of the FILTER drop-down list. Choose the SHOw ALL OBJECTS WITH MESSAGES entry of the FILTER
drop-down list to view al object with status messages.

To edit the SQL CREATE statements created by the MySQL Migration Toolkit, select the object and click the DETAILS button:

Figure 9.18. The Manual Editing Screen — Detailed View

28



The Migration Process In-Depth

Manual Editing ;
Check. the lizt of migrated objects.

Migrated Objscts Filter: | Show All Dbjects with Meszages [v]
Source Objects tigration meszage Target Objects
w = Morthwind | Morthwind ~
» [E] Tables Tables 5
b ] Categories ] Categories 1
b ] Customers ] Customers
3 :] Employees j Emplovees
» ] Order Details ] Order Dietails
» ] Orders ] Orders
» ] Products ] Products
3 :] Shippers j Shipperz
[ I P U e I P [V]

SOL Create Script of Selected Object

FHRCRAFATE OR REPLACE WIEW “Northwind™ , “Alphabetical rist of Products’™ AS

SELECT Categories. CategoryMame, Products. *

FROM Categories TAWMEA JOIN Products ON Categories, CategoryIn = Praducts. CategaryI
WHERF (((Products. Discontinved)=No) )/

< Back ” Mewxt »

Make changes to the CREATE statement and click the ApPLY CHANGES button. If you make a mistake while editing, click the
DiscARD CHANGES button to undo the CREATE statement.

9.13. The Object Creation Options Screen

After performing manual object editing the MySQL Migration Toolkit is ready to create the database objects on the target server.
Y ou have the option of either creating the database objects directly on the target server or to create a script file of the CREATE
statements for later execution:

Figure 9.19. The Object Creation Options Screen
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Object Creation Options ;
Flease define how the object creation should be performed. W

Object Creation Ophions

Bulk Transfer Settings

Pleaze zet the values below to define how the bulk tranzsfer should be
performed. Click Mest > to start the bulk. transfer.

Create Dbjects Online IF you want to modify and execute the SAL create script with an estemnal
tool check this option and zelect to create a SOL zcript file.

[ Create Script File for Create Statements IF you want to store the object creation in a scrpt file enable this option.
1'ou can uze this ophion in parallel to creating the objectz anline option if
you wank to have a backup of the SEL commands.

< Back ” Mewxt »

Select both options to create the target database objects and preserve a backup copy of the CREATE statements for later use.

9.14. The Creating Objects Screen

Once you choose object creation objects, the MySQL Migration Toolkit connects to the target server and creates the database ob-
jects (assuming you chose to have the MySQL Migration Toolkit connect to the target server to create the database objects).

Figure 9.20. The Creating Objects Screen
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Creating Objects ;
The object creation is executed. W

Create Schema Objects

Tasks to execute

The following tasks will now be executed. Please monitar the execution
progress. Press [Details »»] to zee the log.

W) Connect to Target O atabaze

W] Create/wiite Schemata and Objects

Execution completed successfully.

< Back ” Mewxt »

Click the DETAILS button to view a detailed log of this stage of the migration process.

ChoosetheCreate Script File for Create Statenents check box to save acopy of the CREATE statements to
disk.

9.15. The Data Mapping Options Screen

After the database objects are created on the target database server the MySQL Migration Toolkit is ready to move the server data
to the target server. Y ou have the option of either inserting the data directly on the target server or to create ascript file of the | N-
SERT statements for later execution:

Figure 9.21. The Data Mapping Options Screen
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Data Mapping Options ;
The selected abject will now be migrated. W
Standard Ophions

Bulk Transfer Settings

Pleaze zet the values below to define how the bulk tranzsfer should be
performed. Click Mest > to start the bulk. transfer.

Transfer Data Online Keep thiz option zelected to transfer the data now, [ you want to transfer
the data at a later paint in time deactivate thiz option and enable the
option to create a scipt file instead.

] Create Script File for [nsert Statements IF you want to store the data in a scopt file enable thiz ophion. 7o can
uze thiz option ik parallel to the bulk, ransfer option if pou want to have a
backup of the trangfered data.

< Back ” Mewxt »

Select both options to move the data and preserve a backup copy of the | NSERT statements for later use.

Y ou can access additional options by clicking the DETAILS button. If you do not wish to move BLOB datato the target server,
check the box next to the ExcLUDE BL OB VALUES option. The BLOB datawill not be moved to the target server and will not be
written to the script file. If you do not wish to move BLOB data to the target server, but wish to have the BLOB data written to the
script file, also check the box next to the WRITE BLOBS TO INSERT SCRIPT option.

If you wish to limit the number of rows transferred to the target server, check the box next to the MAXIMUM NUMBERS OF ROWS
TO TRANSFER FOR A TABLE option and enter the desired number of rows. This option can be useful when generating test data.

9.16. The Bulk Data Transfer Screen

Once the data mapping options are set, the MySQL Migration Toolkit will begin the bulk data transfer process. Datawill be con-
verted to aMySQL compatible format and inserted into the target database server using bulk | NSERT statements. Datais typically
inserted in batches of 15,000 rows at atime to maximize insertion speed.

Figure 9.22. The Bulk Data Transfer Screen
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Bulk Data Transfer
The data is copied from the source database to the target databasze.

Bulk D ata Tranzfer

Tasks to execute

The following tasks will now be executed. Please monitar the execution
progress. Press [Details »»] to zee the log.

W Analyze Database Objects

W] Ewecute Bulk Trangfer

Execution completed successfully.

Details > < Back
|

Mewxt »

Click the DETAILS button to view a detailed log of this stage of the migration process.

9.17. The Summary Screen

Oncethe bulk data transfer is complete, a summary report of the migration will be displayed:

Figure 9.23. The Summary Screen
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Summary '
Please werify the migration report, L

Repork

Migration Completed

The migration process has been campleted, Please see the Following
report For details. Click Finish ko close the application.

»
—— Mv3QL Migration Toolkit Report
-- Title: Surmmary Of The Migration Process
—— Date: Z00e-12-06 17:05
1. Schema Migration

MNumber of migrated schemata: 1

Schema Nagne: antig

- Tables: 7

- Views: a

- Routines: o

- Routine Groups: i}

W

[ Generate Migration Scripk [ Save Report ko Disk

[ < Back ” Finish

Click the GENERATE MIGRATION SCRIPT to create aLua script file of the migration process. With thisfile you can script the migra-
tion of a database or customize it. For more information about this topic, see Chapter 11, Scripted Migration.

Click the FINISH button to exit the MySQL Migration Toolkit.

9.18. Saving the Current Application State

If you need to close the MySQL Migration Toolkit part way through the migration process, you can save the state of the MySQL
Migration Toolkit to disk and continue | ater.

To save the current state of the MySQL Migration Toolkit, choose the STORE CURRENT APPLICATION STATE option of the FILE
menu.

To later retrieve the application state and resume configuring the migration, choose the RELOAD STORED APPLICATION STATE Op-
tion of the EILE menu.

Saving the application state will prove useful when examining scripted migration in Chapter 11, Scripted Migration.




Chapter 10. The Generic Runtime Environment (GRT) Shell
10.1. Introduction

The GRT isathin C layer, inspired by Objective C, which allows for dynamic typing and dynamic data objects. The GRT is used
by the MySQL Migration Toolkit and provides a means for expanding these tools. Through the use of the GRT, these tools can
support new behavior and data sources using code written in languages such as C, C++, Java, Python, and Lua with support for
Mono forthcoming.

The GRT isnot only useful for expanding MySQL GUI Tools. By using a script file from within the GRT shell you can perform re-
petitive tasks programmatically from the command line. Suppose, for example, that you have multiple schemata that you wish to
migrate to MySQL. Y ou can do this once using the graphical interface, in the process saving the procedure as a script file. You can
then adapt this script file and run it unattended from the GRT shell.

The preferred development language is Lua, alightweight scripting language expressly designed for extending applications. For
more information about this language see lua.org.

Note
The GRT supports Lua version 5.0. Version 5.1 is hot supported.

10.2. Exploring the GRT Shell

To open the GRT shell from within the MySQL Migration Toolkit choose the GRT ENVIRONMENT SHELL option under the TooLS
menu. |

Figure 10.1. The GRT Shell (Windows)
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@ GRT Shell
File “iew Help

GRT Shell | Snippets ¥Yalues

HySOL Generic Runtime Environmen

GRT Globals Tree W

Type 'help' or '?' for help. Typ 3
Lua Shell initialized. Object Tres
Registered 15 struct definition v rook  dict

Initializing native loader. ..

Initializing Java loader... .
P v » o, .
Initializing Lua loader. .. rdbmsMamt  dict: db.rgmt. Management

Initializing Python loader... » ) workbench dict: db,workbench, Warkbench

Registered 5 builtin modules.

Registered 17 Java modules. DICT

Registered 16 Lua modules.

Registered 1 Workbench module. Pararm walue

 » commanCphions DICT

' editors LIST
FormPositions DICT
options DICT
pluginizroups LIST
plugins LIST

The GRT shell itself isthe default tab on the left of the screen. Beside it isthe Sni ppet s tab, used for saving code snippets.

Ontheright, isthe GRT G obal s Tr ee—showing the various objects, variables, structures, and code modules used by the ap-
plication. These objects are al directly accessible from the shell.

10.2.1. Menu ltems

The menu runs across the top of the screen and varies significantly depending upon which OS you are using. Since the MySQL Mi-
gration Toolkit is currently only implemented on Windows, all references to invoking the GRT shell from this application apply
only to the Windows OS.

10.2.1.1. The File or Shell Menu
10.2.1.1.1. Windows File Menu

Currently only two of the submenus under the FILE menu are implemented; ExiT, which simply exits the GRT shell, and OPEN
SCRIPT. The OPEN SCRIPT option is for opening existing Lua scripts and is only implemented under Windows.

Sample scriptsarefound inthe Scr i pt s directory which isimmediately below the installation directory. Opening a script from

this menu option will create an additional tab labeled with the name of the script. Click on this tab to see the file contents. Y ou may
paste text between the GRT Shel | tab and any script tab.

10.2.1.1.2. Linux Shell Menu

Under Linux the SHELL menu shows menu items for closing the shell, refreshing the objects listed in the Global tree or saving the
object tree.
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The SavE TREE ... menu option saves an XML file of all the data types and classes shown in the three tabs of the Cbj ect s
Tr ee.

Under Linux there is no menu option to open a script.

10.2.1.2. The View Menu
10.2.1.2.1. The View Menu: Windows

The REFRESH option of the VIEw menu refreshes the view of the objects shown in the object tree tabs on the right.

The DisPLAY TYPE INFO and DisPLAY OBJECT VALUES menu items toggle the view of the objectsin the Val ues tab on theright.
When checked, DisPLAY TYPE INFO shows the data type of objects and DisPLAY OBJECT VALUES shows their value.

The DisPLAY OBJECT REFCOUNT shows the current number of references to specific objects.
10.2.1.2.2. The View Menu: Linux

The VIEW menu has only one element, STRUCTURE ONLY and it is not yet activated.

10.2.1.3. Mac OS X Menu

Under Mac OS X there are only two menu options, RELOAD and RELOAD SELECTED. RELOAD reloads all the objects in the Object
Tree panel and is equivalent to the Windows VIEw, REFRESH option. The RELOAD SELECTED option only rel oads the selected ob-
ject.

10.2.2. The Shell

The GRT shell is principally used for running Lua scripts or typing Lua commands directly. However, you can also access the GRT
Scripting Library functions and global functions and objects. To see the available commands type “ ?”.

Some OS-specific commands are also available. For instance, under Windows you can clear the screen by typing cl s. Unlike most
shells, you can cut and paste text to and from the shell window.

Working from the command line is described in detail in Section 10.3, “Using the GRT Shell”.

The Sni ppet s tab functions as a scratch pad for saving code snippets. This makes it easy to reuse code and does away with the
need to retypeit at the command line.

If you have opened script files as described in Section 10.2.1.1.1, “Windows File Menu” [36], there may be any number of tabsto

theright of the Sni ppet s tab. These tabs will be labeled with the names of the script files. Aswith the Sni ppet s tab you can
cut and paste to or from any of the tabs. This gives you the opportunity to test code from the command line.

10.2.3. The Globals Tree Panel
Thed obal s Tr ee isfound on the right side of the screen and is made up of threetabs, Val ues, St ruct s, and Modul es.
10.2.3.1. The Val ues Tab

If you are running MySQL Migration Toolkit, find ami gr at i on object beneath ther oot object. Both applications show the
rdbrmsMgnt object.

When the Val ues tab is selected right clicking an object in the Globals Tree panel opens a pop-up menu with the options:

¢ Refresh

Remove Object

¢ Display Typelnfo

« Display Object Vaues

* Display Object RefCount

With the exception of REMOVE OBJECT, these options are the same as those shown in Section 10.2.1.2, “The View Menu”. You
may remove any object except ther oot object.

| Note
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I Note this pop-up menu only shows under Windows.
The Struct Tab

A struct isauser-defined data type formed by combining primitive data types. This tab shows the definitions of the structs used
by the objectsin the Val ues tab and the modulesin the Mbdul es tab.

Whenthe St r uct s tab is selected right clicking a structure in the list opens a pop-up menu with the options:

¢ Order by Name
e Order by Hierarchy
¢ Order by Package

Note
Note this pop-up menu only shows under Windows.

The default view for thistab is by package, a grouping of elements by functionality. Double-click a package to show related struc-
tures. Under db. ngnt , for example, you should see elements you are aready familiar with from the user interface,

Connecti on, Dri ver, and so forth. If an element can be further decomposed, an arrow will show onit's left. Double-click the
item to reveal its constituent elements.

If you switch to the hierarchical view you'll find thedb. ngnt . dri ver object under the GRT Cbj ect sincethisisthe parent
object from which it is derived.

Ordering by name simply shows all the different objects arranged alphabetically.
The Modul es Tab

A module can be either a Python or Lua script or a Java classfile. Information about modules appears in the window below the
module tree. For example, go to the Modul es tab and click onthe Rever seEngi neer i ngGener i ¢ module. Doubleclick a
module and you will see its methods.

Double clicking a method name will copy it into the GRT shell window. Y ou will see how useful this can be in Section 10.3,
“Using the GRT Shell”.

10.3. Using the GRT Shell

There are three built-in Lua modules that assist working from the GRT shell:

e grtV-—foraccessing any object/variablein the Val ues tab
e grt S—forviewing the structs defined inthe St r uct ur es tab

e grt M-for accessing any object in the Modul es tab

All itemsin all the tabs are accessible from the GRT shell.

The script example below usesthe get G obal method of the gr t V object to return alist of databases and then iterates through
thislist.

dbs = grtV.getd obal ("/rdbmsMnt/rdbns")

for i =1, grtV.getn(dbs) do
print(dbs[i].nane)

end

Theget G obal method returns the object found at the path parameter passed to it. In this case, the object isalist that is traversed
using af or loop controlled by the get n method which returns the number of elementsin the database list.

Running thisf or loop outputs the names of the database formats supported by the MySQL Migration Toolkit:

"Oracl e”
"Mysql "

" MaxDB"
"Generi cJdbc"
"Mesql "
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"Access"

To discover al the methods available for a specific object, type the object name preceded by a“?”. For example typing ?gr t V
shows:

GRT Val ue Managenent Library - grtV

A library that contains functions to work with GRT val ues.

cl ear Li st child di f f Make

di ff Apply duplicate f r omXm

get Cont ent Type get Key get Li st |t enByQbj Name
get Li st Ref Val ueByQbj Narme getn get G obal

I nsert | oad | ookupAdd

| ookupl d newDi ct newLi st

newCb) renove save

set Cont ent Type set @ obal toLua

t oXm typeCf

Type 'help grtV.<command>'" to get help on a specific command.
10.4. Invoking the GRT Shell From the Command Line

Note
This capability is currently only available under Windows.

In addition to using the GRT shell from within the MySQL Migration Toolkit, you can invoke it directly from the command line. If
the location of the MySQL GUI Toolsis not included in the PATH variable, navigate to the installation directory and find the
grtsh. exe file

Execute thisfile by typing:

C\> grtsh -?

Do this and you should see the following listing:

Usage: C:\Program Fil es\ MySQL\ MySQL Tools for 5.0\grtsh.exe [-classpath path] »
[-modul epath path] [-jvmlibrary] [-d path] [-listen port] [-verbose] [-x] [luafile]
C:\ Program Fi | es\ MySQL\ MySQL Tool s for 5.0\grtsh.exe -j structsfile outputdir
C:\Program Fi |l es\ MySQL\ \ySQL Tools for 5.0\grtsh.exe -p structsfile outputdir

-lua ... Use the Lua shell (default).

PY Use the Python shell.

-classpath ... Sets the java classpath to the given val ue.

-nmodul epath .. Sets the location of the GRT nodul e directory.

Sjvmo o The java virtual machine library to use (with absolute path).
-basedir ..... Path to the data files |ocation.

-d path ...... Modul es directory

X Exits the shell after running the specified file

luafile ...... File that is run at startup.

-listen port . Runs in 'renpote agent' node on the given port nunber.
-verbose ..... Prints detailed startup information.
L T Cenerates Java cl asses fromthe given structs file.
P Generates PHP classes fromthe given structs file.
-D var=value . Sets a global shell variable to the given val ue.

Envi ronnent vari abl es:

GRT_MODULE_PATH Equi val ent to -nodul epath, nmust point to the directory

where the grtsh binary resides

The default shell isthe Lua shell and isindicated by the/ > prompt. Using the - py option opens a Python shell, indicated by the
/ >>> prompt.

If you wish to set the classpath for Java classes use the cl asspat h option. You may also change the Java Virtual Machine (JVM)
by using the | vmoption with the absolute path to the VM you wish to use.

Thenodul epat h option setsthe location of thedl | files used with the GRT shell. These files are located in the same directory
asthegrt sh. exe file. You can also set this directory by defining the environment variable, GRT_MODULE_PATH.

The location of any data files you wish to use may be set using the basedi r option.

To see the various modules that are loaded at startup use the ver bose option. The java modules are stored in the

java\ com nysql \ grt\ nodul es directory immediately below the installation directory and the Lua modulesinthe| ua dir-
ectory. Currently, importing Python modules is not supported.

To include modules other than the default modules, use the d option with a path.
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It is also possible to use the GRT shell to convert XML filesto Javaor PHP class files, by opening the shell using thej or the p op-
tion and specifying the XML source file and the destination directory.

Usethel i st en option with a port number to run the GRT shell as a service that can be accessed from a remote location.

Perhaps most importantly, you can pass a Lua script to the shell on startup. This allows you to perform tasks using a script file
without even opening the MySQL Migration Toolkit. Thisisan especially useful feature if you need to migrate the same database a
number of times or you want to customize amigration. Y ou can easily create aLua script by clicking the GENERATE MIGRATION
ScRrIPT when migrating using the graphical interface. For information on creating a L ua script, see Section 9.17, “ The Summary
Screen”. A Luamigration script is examined in detail in Chapter 11, Scripted Migration.

Passing aLua fileto the shell isusually invoked using the x option so that the shell closes after the script has executed.
The appearance of the GRT shell run from the command lineisidentical to its appearance when run from within the MySQL Mi-

gration Toolkit. All the commands and options described in Section 10.3, “Using the GRT Shell” are available when the GRT shell
isinvoked from the command line.
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This section reviews a simple migration script and assumes some familiarity with the GRT shell. If you haven't yet done so, read
Chapter 10, The Generic Runtime Environment (GRT) Shell.

Asnoted earlier in Section 9.17, “The Summary Screen”, if you choose, you can generate amigration script when migrating a data-

base. Doing this creates a Lua script of the entire migration process. Y ou can find out more about Lua by going to lua.org.
However, if you have some familiarity with programming you should be able to make sense of this script without too much effort.

Note

The MySQL Migration Toolkit supports Luaversion 5.0. Version 5.1 is not supported.
For a better understanding of the migration script, it is useful to have the GRT shell open within the MySQL Migration Toolkit. In
this way you can examine the various objects created during migration by clicking on them in the Globals Tree panel. To save the
application state and have access to these objects, migrate a database as described in Chapter 9, The Migration Process In-Depth,

and when you reach the Sunmar y step, choose the menu options FILE, STORE CURRENT APPLICATION STATE .... Thiswill save an
XML file of the entire migration process. Y ou can now reload the migration state whenever you wish.

11.1. The Steps for Scripted Migration

The migration script is conveniently divided up into six sections or checkpoints:

1. Set Source and Target Connection
Do the Reverse Engineering

Migration Methods and Ignore List

A WD

Set Object Mappings and Do Migration

5. Generate and Execute SQL Create Statements

6. Bulk DataTransfer

Each checkpoint will be examined in turn. To reload the application state and have access to the objects created during migration,

choose the menu options FILE, RELOAD STORED APPLICATION STATE .... Find the XML file that you previously saved. Open thisfile
and you will see how the various objects in the GRT Globals Tree are referenced from the shell. Press F4 to open the GRT shell.

11.2. Setting the Source and Target Connection

With the GRT shell open and the VALUES tab selected, double click themi gr at i on object and find the sour ceConnect i on
object. Click thisitem and its parameters and the values of those parameters will be exposed in the frame beneath the Globals tree.
The parameters are as follows:

« id

e driver

¢ modules
*  name

e parameter values

Note
If you cannot find asour ceConnect i on object then the application state has not been rel oaded.

Open the Lua script that you generated during migration and findthe- - Set sour ce connect i on line. Immediately below
thislineis the code that defines the source connection of the schemathat is being migrated.

The names of the parameters of the source connection in the Lua script should match the parameters shown in the frame below the
Globals tree (though they do not appear in the same order). The value shown for the _i d parameter is the value created by the
newGui d method of thegr t object. The Universally Unique Identifier (UUID) of the driver show in this frame should match the
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value shown in your script.

The nane isthe name of the variable being created by the Lua script.

Inthe Val ues tab both the nodul es and par anet er Val ues items show as objects of the di ct type.

Click on modul es to see the modules used during migration. The M gr at i onMbdul e has a name specific to the migration
source schema. If you are migrating from Access, for example, itiscaled M gr at i onAccess. Click on par anet er Val ues
and see the parameters you supplied for connecting to the source schema.

Belowthe-- set struct and types linefind the definition of the datatypes used so far. A sour ceConnecti onisa
struct derived from the db. ngnt . Connect i on structure. nodul es and par anet er Val ues are both strings.

The parameters and the modules used for at ar get Connect i on are shown beneaththe- - Set t arget connecti on line.

After examining asour ceConnect i on you should quickly be able to understand at ar get Connect i on. The same applies
to the structs and data types used by thet ar get Connect i on.

11.3. Reverse Engineering

The conversion of the source schemato a MySQL schema occurs in the linesimmediately following the comment - - Do t he
reverse engi neering. Thiscallsthe GRT reverse engineering module to convert from the current schema type to the target

type.
Note

To convert GRT objectsto Luavaluesrequires using thet oLua method. Future versions of the GRT may overload
the assignment operator.

The reverse engineering modules used by the MySQL Migration Toolkit are also used by the MySQL Workbench.

11.4. Migration Methods

The code following the comment - - M grati on nethods and ignore |i st invokesthe migration module appropriate
to the source database.

If you are migrating from Access, for instance, the M gr at i onAccess module will be invoked. Find this module in the modules
tab to examine its three methods:

e mgrationMethods

e mgrate

e dat aBul kTr ansf er

Any schema objects that you chose not to migrate, show upinthei gnor eLi st object. This object is found beneath the mi gr a-
t i on object in the Globals tree panel.

11.5. Map Objects and Migrate

Instead of finding an object in the Val ues tab of the Objects tree, you may query an object from the command line in the GRT
shell. For example, in the code following the comment - - Set obj ect nmappi ngs and do mi grati on anappi ngDe-
faul t s objectiscreated by thegrt V. set G obal method.

To see that this method has executed successfully enter the following command in the GRT shell:

/| > print(grtV.getd obal ("/m gration/ mappi ngDef aul ts"))

This should output alisting of the mapping defaults as shown in your script file. The results will vary depending upon the objects
you have chosen to migrate. However, in all cases you should see a schema mapping.

Beneaththe- - update _i ds comment the migration methods are copied to alocal variable and then executed.

11.6. The SQL Create Statements

The code to create the target schemafollowsthe- - Generate and execute sql create statenents comment. If
you chosetheCreate Script File for Create Statements optiononthe OBJECT CREATION OPTIONS screen then
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atext file of the data definition statements required to create the migrated schemais written to afile. For information on setting this
option see. Section 9.13, “ The Object Creation Options Screen”.

The actual creation of the schema on the database server isdone by thet r ansf or mat i onMbdul e module.

11.7. Bulk Data Transfer

The code to populated the target schemafollowsthe- - Bul k data transfer comment. If you chosetheCreat e Scri pt
File for Insert Statenents optiononthe DATA MAPPING OPTIONS screen then atext file of the insert statements re-

quired to populate the migrated schemais written to afile. For more information on setting this option, see Section 9.15, “The Data
Mapping Options Screen”.

The actual creation of the datain the new schemais done by themi gr at i onVbdul e module.
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Chapter 12. Extending The MySQL Migration Toolkit

12.1. Introduction

One of the key features of the MySQL Migration Toolkit is that it can be easily extended and customized to support new data
sources. This is done through the use of its Generic RunTime (GRT) Environment.

Extending the MySQL Migration Toolkit to support anew RDBMS requires the creation of two new modules: one module that re-
verse engineers (ie., retrieves schemainformation) the source database objects and converts them into GRT objects, and one mod-
ule that migrates the source GRT objectsinto MySQL GRT objects. The MySQL Migration Toolkit then converts the GRT
MySQL objectsinto SQL statements that create the target MySQL server objects.

Existing modules can be easily expanded and customized to achieve the perfect migration for individual requirements. New migra-
tion “methods’ that define how the migration is performed can be added easily. The new methods are listed and can be selected
from the Wizard interface or used in migration scripts.

12.2. Architecture of the MySQL Migration Toolkit

The MySQL Migration Toolkit is built on three primary modules: reverse engineer modules, migration modules, and transforma-
tion modules.

Reverse engineering modules retrieve the schema information from the source database and return GRT objects that describe the
schema. Reverse engineering modules will have aname similar to Rever seEngi neer i ngAccess.

Migration modules convert the source database GRT objects to MySQL GRT objects and then handle the bulk data transfer
between the source and MySQL databases. Migration modules will have aname similar to M gr at i onAccess.

Transformation modules convert the MySQL GRT objects into the actual SQL statements used to create objects such as tables and
views on the target MySQL server. Transformation modules will have aname similar to Tr ansf or mat i onMy SQL. Transforma-
tion modules are supplied by the MySQL GUI team and need not be created to add support for a new source database.

All modules are derived from base classes whose methods can be rewritten to match the new source database.

12.3. The Modular Migration Process

From the point of view of modular development, the migration processis as follows:

1. TheMySQL Migration Toolkit prompts the user for a source database and connection parameters. The user selection determ-
ines which modules will be used for the source database.

2. The MySQL Migration Toolkit callsthet est Connect i on method of the reverse engineering module. Thet est Connec-
t i on method returns success or failure to the MySQL Migration Toolkit.

3. TheMySQL Migration Toolkit callsthe get Schenat a method of the reverse engineering module. The get Schenat a
method returns alist of the schemata available on the source RDBMS.

4. Once the user has selected one or more schemata to migrate, the MySQL Migration Toolkit callsther ever seEngi neer
method of the reverse engineering module. Ther ever seEngi neer method convertsal objects in the source RDBMS
(tables, views, procedures) into a collection of GRT objects.

5. After the source database has been reverse engineered, the MySQL Migration Toolkit callsthem gr at i onMet hods meth-
od of the migration module. Theni gr at i onMet hods method generates alist of available methods than can be selected by
the user in the Object Mapping Screen.

6. Oncethe user has selected the migration methods, the MySQL Migration Toolkit callstheni gr at e method of the migration
module. The i gr at e method converts the source RDBMS GRT objects into MySQL GRT objects by calling the selected
migration method for each source schema object. If no explicit method is assigned, the default migration method for the object
type will be used.

7. After the MySQL GRT objects have been created, the MySQL Migration Toolkit calls the transformation module to convert
the MySQL GRT objectsinto SQL statements that will create the objects on the target MySQL server. The MySQL Migration
Toolkit then either executes the SQL statements on the target MySQL server or writes them to a script file.

8. Inthefina step, the MySQL Migration Toolkit callsthedat aBul kTr ansf er method of the migration module. The dat -
aBul kTr ansf er method loops through the selected tables in the selected schema and migrates the rows of the tables to the
target MySQL database or loads them into a script file, depending on the user preference.
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12.4. Tools Required to Extend the MySQL Migration Toolkit

The MySQL AB GUI Team uses Eclipse for development of the MySQL Migration Toolkit modules and recommends Eclipse for
use when developing modules for the MySQL Migration Toolkit. See http://www.eclipse.org/ for more information.
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Chapter 13. Preparing a Microsoft Access Database for Migration

The MySQL Migration Toolkit requires access to the system tables of a Microsoft Access database for the purpose of reverse-
engineering. By default, read access to the system tables of an Access database is restricted for external applications.

To enable access to the system tables by the MySQL Migration Toolkit, open the database in Microsoft Access and choose the
OPTIONS entry of the TooLs menu. Withinthe Opt i ons dialog, select the VIEW tab and look for the Show section:

Figure 13.1. The Show Section

Shiow
v Status bar [ Hidden objects
v startup dialog box [ System objects
¥ Mew object shorkcuts v windows in Taskbar

Check the box next to the SysTEM OBJECTS option and close the options dialog. System tables for the database should now be
present:

Figure 13.2. The System Objects
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G open B Desian {gbiew | | 20 U HE EE

Ohijects 1| iCreate table in Design view MawsObjects
ahles #I|  Create table by using wizard M3ysQueries
= E,?l Create table by entering data M3vsRelationships
- Cateqories Crder Details
PR Customers Crders
Reports Employees Products
MavshccessOhjecks Shippers
Macros MSywsACEs Suppliers
MavsCmdbars
Modules MSysIMEXCalurnns
MSysIMEXSpecs
3 Favarites

Note the presence of the various MSy's tables.

After you expose the system objects to the MySQL Migration Toolkit, you must also grant permission to access the objects.
Choose the USER AND GROUP PERMISSIONS entry from the SECURITY section of the ToOLS menu:

Figure 13.3. Granting Access to the System Objects
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-~

User and Group Permissions
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Lisk: * Users ©  Groups Object Type: |Tal:n|e j
Permissions
| | Read Data
v Read Design | Update Data
| Modify Design | Insert Data
v Administer | Delete Data

Current User: | &dmin

ak. Catricel

Enablethe Admi ni st er permission for both the MSysObj ect s, MsysQuer i es, and MSysRel at i onshi ps tables. You
will need to click the APPLY button after enabling each table and before moving to the next table.

After completing these steps, you can reverse engineer the schemain your Access database using the MySQL Migration Toolkit.
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