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Overview

openDBcopy must be understood as a framework to configure and execute plugins. A plugin can do
ANYTHING. Some plugins are database specific, others provide features to do file manipulations and
transfers etc. There is no limitation of what a plugin can or could do. To develop your own plugin,
which is very simple, have a look at the developer's manual.

Executing a plugin or series of plugins can be done either via the Graphical User Interface or directly
from the command line as a batch job providing an xml file with the required job configuration.

This document describes the core features and usage of available plugins.

openDBcopy is an open source project by Anthony Smith, Puzzle ITC GmbH. The project is hosted at
Sourceforge and published under the terms of the GNU General Public License.

Please use the public forum to post questions. There are also links to request new features and track
bugs.

Name Website

openDBcopy at Sourceforge | http://sourceforge.net/projects/opendbcopy/

openDBcopy Download http://sourceforge.net/project/showfiles.php?group id=91406
openDBcopy Forum http://sourceforge.net/forum/?group id=91406
openDBcopy Website http://opendbcopy.org

http://opendbcopy.ch

GNU General Public License http://www.gnu.org/licenses/gpl.txt

Puzzle ITC Website http://www.puzzle.ch

(Puzzle provides a complete Sourceforge mirror :-)

Software Requirements

openDBcopy requires a Java Runtime Environment. If not yet installed, please download an actual Java
Runtime Environment or Developer Kit 1.4 from http:/java.sun.com.

OpenDBcopy 0.5 has been tested using J2SDK 1.4.2_03.

An actual JDBC driver for each database system one plans to access.

Installing openDBcopy

openDBcopy is distributed using a set-up wizard (IzPack Installer — platform independent). Once
successfully downloaded the opendbcopy-xx-install.jar can be started by entering the
following command in a shell (Command Prompt for Windows users)

Go to the downloaded file's directory.
Enter the following command:
java -jar opendbcopy-xx-install.jar (replace xx with downloaded version)

If Java is properly installed, a dialogue pops up asking to select a preferred language for the set-up
wizard. Choose between English or German. Please note that openDBcopy is currently distributed in
English and German only. If you are missing your language please do not hesitate to help translating
openDBcopy into your language. All texts are stored in ASCII files and can easily be translated.
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On the following screens read the README text and License Agreement. Then choose a file location for
installing openDBcopy.

After installation the set-up wizard can create desktop shortcuts if openDBcopy is running on a
Windows platform.

Non Windows users please note that bin/start . sh requires execution right.

Please note that your default URLs to databases are stored in a file SQLDrivers.xml within your
home directory <your_home>/.opendbcopy/conf. This file is not overwritten when installing a
new version of openDBcopy.

A note about file locations

openDBcopy, the programme itself, is installed by default in a directory called opendbcopy. Windows
users may want to install this directory under their Program Files, Linux and friends under a directory
such as /usr/local/opendbcopy — as you wish.

Personal configurations, such as default database URL for a certain JDBC driver, User Id, log files,
personalised configurations of plugins and jobs are stored in separate folder and files. On first start up
openDBcopy checks for a directory called

.opendbcopy

within your home directory. If it exists, it checks if the default directories already exist. If so, nothing
further happens. If such a directory structure does not yet exist, openDBcopy creates such and copies
a personal sQLDrivers.xml file into .opendbcopy/conf.

This separation has been done to avoid overwriting of personal and default settings. When updating
openDBcopy, your personal directories and files for openDBcopy remain.

Before using openDBcopy

Make sure the required database drivers are set in the CLASSPATH environment variable or were
copied into the lib directory of openDBcopy. When copying the database drivers into the lib directory
of openDBcopy, one does not need to add those to the CLASSPATH any more, because those drivers
are dynamically loaded at start-up of openDBcopy.
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Configuring openDBcopy

Most configuration parameters can only be changed using the appropriate properties or XML files.
Certain parameters, such as GUI language, file encoding etc. can be modified either by GUI or file. The
following parameters can be changed by clicking on Show -> Configuration ... from within
openDBcopy

* openDBcopy Configuration (requires restart) =™, ¢
GUI Language | English - |
Encoding [l50-8859-1 |

Default Browser(s) |m02i||a —-remote openURLEON, mozilla {0}, konguerar {0}|

| Cancel | | ok |

When using this GUI to modify openDBcopy's configuration, please restart openDBcopy yourself so
that changes can take effect.

The following table lists available configuration files and directories.

Name Path Description

conf opendbcopy/conf |opendbcopy .properties - openDBcopy default configuration
log4j.properties — Logging configuration
SQLTypeMapping.xml — SQL Type to Java Type Mapping
SQLDrivers.xml — default JDBC driver pre-settings. On first
startup a copy of this file is copied to the personalised conf
directory

personalised |.opendbcopy/conf |opendbcopy.properties — your openDBcopy configuration
conf SQLDrivers.xml — contains personal URLs, User Names,
default Source and Destination Connections — no passwords

On first startup of openDBcopy, the default opendbcopy . properties is copied into your
<home>/ .opendbcopy/conf directory. From then on openDBcopy uses the properties file within
your home directory. The only parameter read from the default properties file is the path to your .
opendbcopy home directory.

JDBC Drivers

In general one can say that JDBC drivers working with Squirrel-SQL should also work with
openDBcopy.

Using an external XML file to configure driver pre-selections lets one change default database driver
classes, names and connection URLs easily. Please note that openDBcopy has not been tested with all
databases and drivers listed. Instead this list and parameters have been borrowed from Squirrel-SQL.
The structure is similar, but not the same. If you find errors or missing JDBC drivers within the list
provided, please report.

If a database driver is not listed within 'Driver Name' selection one can easily append a further entry
into the SQLDrivers.xml file. Please note that updating the default SQLDrivers.xml file within
openDBcopy's conf directory, not your personalised folder, does not have any effect as a copy of this
default file is only copied once automatically to your personalised folder.

An entry consists of the following elements:
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Element Description

Driver Name The driver name to show in the Driver Name selection

Class Name The complete java package and class name of the driver to use

URL Value Default URL (be aware to escape XML characters by appropriate
characters)

When appending a new driver or modifying an existing one, please return a short feedback to the
developer(s) of openDBcopy.

SQL Type Mapping

openDBcopy uses an XML file to map SQL Types (java.sql.Types constants) to the appropriate java
types. Currently this feature is only required by the Migrate Database Schema Plugin. For further
details see http://java.sun.com/j2se/1.3/docs/quide/idbd/getstart/mapping.html.

An entry consists of the following element attributes:

Element Description

Number The java.sql.Types Constant (see JDBC Specification)

Name A name which may change depending on the RDBMS. Therewith this
parameter is less significant and not used by the schema generation
plugin.

Mapping The appropriate java type, e.g. java.lang.String, java.math.BigDecimal,
byte, byte[], ...

| have noticed that for example Oracle uses additional java.sql.Types constants for Timestamp types.
The JDBC specification default is 93.

But using Oracle, 1111 is also mapped to java.sql.Timestamp. To find out such mismatches, it is handy
to use Squirrel-SQL, providing details about a certain JDBC driver. openDBcopy also captures this
information when connecting to a database. When saving a captured database model as plugin or
job, one gets a complete list of all supported database types. Open the XML file in an editor for details
or use Squirrel-SQL.

Email Notification of Job Execution

To turn on email notification for plugin execution status (simple information or errors) open the
log4j.properties file

change

log4j.logger.opendbcopy.plugin=INFO

into
log4j.logger.opendbcopy.plugin=INFO, MAIL

Then modify the following line with appropriate information

log4j.appender .MAIL. layout.ConversionPattern=
MATL_SERVER&SENDER_EMATIL&RECIPIENT_EMATL&%A&$5p&%c& ($F Line:%L) &Sm%n

Replace

MATL_SERVER with your mail server

SENDER_EMATIL with the email address that shall appear as sender
RECIPIENT_EMAIL with the email address of the email recipient
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Save the changes and restart openDBcopy. Now all information and errors (hopefully not) generated
by plugins are automatically sent to the email recipient as separate email showing the complete
message and date / time of creation.
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Language

openDBcopy uses language specific properties files. Currently, English and German are supported.
Other languages can be simply added. If you like to translate openDBcopy into your language, please
tell.

To change the default language of openDBcopy, change the following parameter in your personalised
conf/opendbcopy .properties file

# English
default_language=en

into

# German
default_language=de

File Encoding

To change file encoding of all files used change the file encoding within your personalised
opendbcopy.properties, save the changes and restart openDBcopy. The default encoding is UTF-8
(Unicode). Encoding becomes important when a database uses non ASCII characters for table or
column names.

Change the following parameter in opendbcopy.properties when changing the XML file encoding

encoding=UTF-38

Log Level

Especially when developing new plugins further log information can be helpful. Each package of
openDBcopy is configured with a log level. Change the appropriate package log level in
log4j.properties. Available log levels are DEBUG, INFO, WARN, ERROR, FATAL.

Look and Feel — Screen Sizes

By default the look and feel is the operating system's look and feel. Future versions maybe implement
other look and feel selections. openDBcopy's screen sizes can be adjusted using the following
properties in opendbcopy.properties

frame_main_width=1024

frame_main_height=768

frame_console_width=500
frame_console_height=600

Directory Locations

Locations to directories such as log, personal plugins and jobs, SQL drivers etc. can be modified to
point to other default locations as within the default distribution.

All directories, which can be modified, are specified within opendbcopy.properties. Change
appropriate if required. One may use relative or absolute path names.

Disable GUIs in Batch Mode

Once a job is configured and tested, one can disable GUIs and let openDBcopy only run in batch
mode, without any graphical user interfaces. Please note that an important factor for performance
improvements is the network bandwidth between the database systems accessed. Another factor is
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turning off the Graphical User Interfaces to speed up execution. But this has less effect as when
placing openDBcopy on a machine with a high — very high — network bandwidth.

To turn off GUIs change the following parameter in opendbcopy.properties to false

show_gui=false
Once you have changed this parameter to false, don't forget to turn it on again if you want to
run openDBcopy again in interactive mode.

Default Browser(s)

openDBcopy uses a special Browser Opener library, com.Ostermiller.util (see
http://ostermiller.org/utils/Browser.html for details).

On first start of openDBcopy this library tries to detect the operating system used and
appropriate default browser(s). Certain operating systems provide several browsers by default,
such as a Linux distribution.

Everything required to open the browser of your choice is the path and programme name to
the appropriate browser. If the utility detects more than one browser, commands are
separated by comma.

On Linux the list of commands automatically detected looks like:
mozilla —-remote openURL({0}),mozilla {0},konqueror {0}

Please note that there are no spaces between commas and new commands. The parameter O
in brackets is the placeholder for the URL to open.

Windows users please be aware that spaces within paths are not allowed or must be put in
brackets, e.g.

"C:\Program Files\Firefox\firefox.exe {0}“

11/51


http://ostermiller.org/utils/Browser.html

6.1

6.2

openDBcopy - User Manual - Release 0.51 Puzzle ITC GmbH

Starting openDBcopy

Unix alike System Users

Linux, Unix or Mac users please call the bin/start. sh script to launch openDBcopy. The setup
wizard should have changed the permissions (chmod) to allow execution of bin/start. sh.

Microsoft Windows Users

When running openDBcopy on a Windows platform one can either start openDBcopy using the
shortcut 'openDBcopy launcher' on the desktop or click on 'openDBcopy launcher' within the
programme group openDBcopy under Start Menu, Programs.

Windows users can also start openDBcopy by calling the bin/start.bat from a command line or
Windows Explorer.

openDBcopy is launched via a shell and then opens a graphical user interface. Do not close the shell
window if you do not want to close openDBcopy too. The shell window is automatically closed when
closing openDBcopy via menu 'Project, Exit'.
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7 Screens of openDBcopy

7.1 Main Screen

When launching openDBcopy the following screen is the main screen. To configure and execute a
plugin, select a Plugin from the Plugin menu. To import or export a job configuration (serially executed
plugins) use the Job menu. To exit openDBcopy use the “x” at the top right or “Exit openDBcopy”
from the Job menu.

JdopenDBcopy 0.51 - Copyright 2004 by Anthony Smith, Puzzle ITC GmbH

To display / hide other windows use the “Show"” menu.
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Console Log

The following screen shows all application log information. When having trouble launching
openDBcopy, you normally see where it stuck. The progress bar and entries below provide more
information.

Once openDBcopy is successfully loaded, you can close and reopen this screen at any time by using the
appropriate entry under the “Show"” menu. If you close this console screen window while openDBcopy
is still loading, the whole openDBcopy launcher process is killed too.

All log information shown on this screen is also logged in your home directory

/<your_home>/.opendbcopy/log/application_log.txt

i 0OpenDEcopy Console

r Console Log ¢ home/smitha/.opendbcopy/log/application_log.tx®)
added fhamefsmitha/opendbcopyilib/jdom. jar dynamically to your classpath =]
added fhome/fsmitha/opendboopyilib/log4j-1.2.8. jar chmamically to vour classpath

added fhome/fsmitha/opendboopyilib/xerces. jar dynarmically to your classpath

added fhome/fsmitha/opendboopyilib/mysgl-connector-java-2. 0. 10-stakble-bin jar dynarically to wour classpath

added /homefsmithajopenchbcopy/lib/postgresgl jar chynamically to your classpath

added /homefsmithajopendhboopyilib/ojdbcl4. jar chnamically to your classpath

added /homefsmithajopendhboopyylib/Tablelayout jar dynamically 1o your classpath

added fhome/fsmitha/opendbcopyflib/hsgldb. jar dynamically to wour classpath

added fhamefsmithafopendboopyflibfjtds-0 6 jar dynamically to your classpath

added /homefsmithajopendbcopy/lib/ostermillerutils_1_03 00 jar dynamically to vour classpath

added fhome/fsmitha/opendboopyilib/commons-lang-2. 0.jar cynamically to your classpath

added fhome/fsmitha/opendboopyipluginsfopendboopy. deleteflib/opendbcopy-opendboopry. delete-0. 1. jar dynamically to wour classpath

added /homefsmithajopendhboopyyplugins/opendbcopy.dumpa/libfopendbcopy-opendhboopy dump-0. 1. jar dynamically to your classpath

added /home/smithajopendhboopyyplugins/opendbcopy.schemageneration flin/ cglig-full-2. 0. 1. jar chmamically to your classpath

added /home/smithajopendhboopyy plugins/opendbcopy. schemagenerationflin/ opendiacopy-opendbcopy: schemageneration-0. 1. jar dynamically to your classpath
added fhome/fsmitha/opendbcopyiplugins/opendbcopy. schemageneration/flib fcommons-logging. jar dynamically to your classpath

added fhomefsmitha/opendbcopyipluginsfopendboopy schermagenerationflib/dom4j- 1.3 jar dynamically to vour classpath

added fhomefsmithafopendboopyipluginsfopendboopy schermageneration/lib/commons-collections. jar dynamically to vour classpath

added fhome/smitha/opendboopyipluginsfopendboopy. schermageneration/lib fhibernate-tools. jar dynamically to wour classpath

added fhome/fsmitha/opendboopyipluginsfopendboopy schermageneration/lib/hibernate2 jar dynarically to wour classpath

added /homefsmithajopenchboopyyplugins/opendbcopy.schemagenerationflin/ odma- 3.0, jar dynamically to your classpath

added /homefsmithajopendhboopyyplugins/opendbcopy.scriptflin/opendboopy-opendbcomy: script-0. 1. jar chnamically to your classpath

added /home/smithajopendhoopyy pluging/opendbcopy. statisticsflib fopendboopy-opendboopy. statistics-0. 1. jar dynamically to wour classpath

added fhome/fsmitha/opendboopyfplugins fopendbcopy. zip/lib/opendbcopy-opendbcopy. zip-0. 1. jar dynamically to your classpath

added fhamefsmithafopendboopyipluginsfopendboopy copyflibfopendbcopy-opendboopy copy-0. 1 jar dymamically to your classpath

added fhome/fsmitha/opendboopyipluginsfopendboopy. jschilibfopendboopy-opendboopy. jsch-0. 1. jar dynamically to wour classpath
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Execution Log

The following screen shows all job execution log information. The execution log screen is automatically
opened when executing a job (when clicking on “Execute Job”). You can close and reopen this screen
by using the appropriate entry in the “Show"” menu. Please note that for better system performance of
your job, you have to click the refresh button if you want to show the latest execution log information,
while the job is still running. Once the job is done, the execution log is updated automatically.

All log information shown on this screen is also logged in your home directory

/<your_home>/.opendbcopy/log/execution_log.txt

(hadl Execution Log NEER
=
‘ i% Refresh|

r Execution Log ' home; smitha/.opendbcopy/log,execution_log.txt

15/51



openDBcopy - User Manual - Release 0.51 Puzzle ITC GmbH

Executing a single job or series of jobs

OpenDBcopy is able to of execute several dependent or independent jobs serially — using the Graphical
User Interface interactively or in batch mode. Serially means that before another job can be executed,
the former must be completed successfully and so on. A job is done by a plugin. A series of jobs is
called a job in openDBcopy.

In many cases it is sufficient to execute a single plugin interactively. But openDBcopy is also used in
production environments to do daily batch jobs itself.

Please note the difference between plugins bound to a job and unbound plugins. Unbound plugins
can only be executed interactively, using the graphical user interface. Plugins bound to a job can be
launched interactively or in batch mode.

The following screen shows the difference between bound to a job and unbound plugins.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Migrate Database schema @DL Delete selected Tables s
‘Write Record Statistics to File Copy data from a source into a destination database
v
[ Shutdown after successful completion
| Execute Joh
r Delete selected Tables
[ 1. Database Connection | 2. Model | 3. Process Tables | 4. Execute Plugin
r Source Database Connection
Driver Name | PostgreSOL ~ | | Apply & Test
Driver Class  |org.postgrasgl. Driver |
URLgrequired) [jdbc:pastgresgl filocalhost 5422 fnajs |
User Name  [smitha |
Password [ |
jdbc:postgresgl: fflocalhost:5432 fnajs MNext =

On the left hand side are unbound plugins, meaning those are not part of a job. On the right hand
side are plugins bound to a job. The order of bound plugins is important. The screen shot shows a job
which firsts deletes data. The second plugin copies table data from a source database into the
previously deleted tables. Like this a slave table can be refilled from a master table. Note that this is
brute force — there are nicer ways to update, respectively synchronise database tables. However, those
two plugins allow you to do such a master / slave update database independent.

Clicking on a bound or unbound plugin brings up the appropriate configuration below.

The arrow between unbound and bound plugins allows to move unbound plugins to bounded plugins
and vice versa. Only plugins bound to a job can be deleted. Unbound plugins are removed after restart
of openDBcopy, unless you export and then import the appropriate plugin as a plugin (not a job).

Saving bound plugins stores all plugin configurations within one single job xml file.
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Importing / Exporting a Job

As mentioned earlier in this document, a job is a series of individual plugins, which can be run
interactively or as batch job.

To store a job or reopen it, use the appropriate Import Job ..., Export Job ... menu items under Job. A
job is saved as plain XML file which can be edited either by reopening it using openDBcopy or by text
editor.

However, until today | haven't implemented a DTD or schema for openDBcopy configuration files. So
currently an invalid XML file is only recognised if a certain method tries to access its content. A DTD or
schema is likely to being implemented soon for automatic XML file validation.

A job can be exported or imported from a file at any time.
The default location for job files is in your home directory

/<your_home>/.opendbcopy/ jobs

Importing / Exporting a Plugin

Individual plugins can also be saved as XML files. The advantage here is that plugins with a different
default configuration may make more sense in your daily business than the default plugin
configurations in the appropriate

opendbcopy/plugins/<plugin.dir>/plugin.xml
directory. You can either save a plugin configuration under

/<your_home>/.opendbcopy/plugins

providing a new name for the file or overwrite the default plugin.xml file of the appropriate plugin.
Decide yourself what suits you. Remember that when updating openDBcopy with a newer release, the
default plugin directory may be overwritten, while the personal .opendbcopy folders are not.
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Executing openDBcopy in Batch Mode

One goal of openDBcopy was always to keep it flexible. This also in terms of launching openDBcopy
on different systems, with or without a graphical user interface.

Especially when you plan to use openDBcopy for a huge database migration, which has to be heavily
planned and being executed once during a free time slot — somewhere between end of December and
first of January, somewhere between 24:00 and 00:00 ... know what | mean? The deadline is fix, the
day X has been fixed by the managers — and now it is up to you to make it working — successfully!

| have used openDBcopy for such a scenario. There was one night reserved to migrate all data from
DB2 to Oracle — a live system migration! And it worked! During the previous months the migration
process and involved applications have been tested about ten times on test environments.

Automatic Monitoring and intelligent exception handling were my insurance to still get some sleep
during this night X.

For this migration | developed a special plugin which was able to handle all sorts of failures. Lost of
network connection, lost of database session etc. And in certain cases the plugin had to redo the job
itself; without having to begin from the very beginning.

Especially when working in batch mode, performance is important and you want to know how long
jobs take to execute.

The most important performance factor for openDBcopy is the network bandwidth. When reading
data using a JDBC driver, always over TCP / IP, | have noticed that having a 100MBit/s network
connection against a 10MBit/s connection is almost proportional in speed — meaning your
openDBcopy job is about 10 times faster using a 100Mbit/s network connection!

When using openDBcopy in batch mode, we launch it via a Linux Cron Job on a database nearby
server, having a 100MBit/s network access.

Running openDBcopy in batch mode does not require any Graphical User Interface. You can turn all
GUIs off, see chapter Configuring openDBcopy.

A repetitive job, launched via Cron Job, requires that openDBcopy exits itself after successful
completion. Set the appropriate check box in the main window.

Use the E-Mail notification options for the status of job execution. See configuration chapter for
details. On our night X project we used a Mobile Phone Gateway sending an email as text message to
my phone in case of errors.

To launch openDBcopy in batch mode, use the appropriate bin/start.sh/bin/start.bat file
and provide as parameter the path and location to your job file.

E.g. Linux users can use Cron Jobs

>./start.sh /home/smitha/.opendbcopy/jobs/myjob.xml

Windows users can use a big variety of tools to schedule and launch batch files. In above example
replace start.sh by start.bat and the path to your job file accordingly.

Future version maybe will contain Quartz scheduler (see http:/www.quartzscheduler.org) for simple
and integrated job scheduling.
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openDBcopy Plugins

The Plugin Connection

A plugin for openDBcopy is normally a small programme which can be launched and controlled by
openDBcopy. A plugin is always executed in a separate thread. Plugins may require input, may
produce output, but a plugin does not know what has to happen before it receives a thread for itself,
nor does a plugin know, what is happening, after its thread has terminated.

Plugins can be executed stand-alone or as part of a job. Plugins bound to a job are executed serially in
the order specified by the user. If a plugin of a job fails, by default the whole job is interrupted. A job
or single plugin may also be interrupted by the user.

Plugin Life cycle

The plugin life cycle is controlled by the openDBcopy core framework. Certain parameters can or must
be set by the user before a plugin can be executed. Once configured, the plugin may be executed
stand-alone or as part of a job.

But before any plugin can run, its resources must be detected and loaded.

A plugin is always stored in a separate directory. The directory itself is stored in opendbcopy/plugins
and consists of the following components:

*  plugin.xml
* guixml

« 1 to narchives (*.jar or *.zip) within a sub-directory called lib (library)

A Plugin's Backpack

The following drawing shall help to understand a plugin's backpack. A plugin may require input before
it can execute any code. Once executed, it may provide output for other plugins, but not knowing
what other plugins follow. The openDBcopy core framework, as the circus director, is responsible to
handover the arena to the next artist. Only the circus director knows the programme. In case of
problems the circus director has to react accordingly. It is not the artist's job nor responsibility to
watch across his/her show. He/she may produce output, but not knowing if a following artist requires
or can use this as his/hers input for his/her show.

Certain input already exists before the circus director starts the whole show. All those static resources,
such as fences for the lions etc. must be configured before the lions enter their arena, but just before
they enter their arena. On the other hand lions may require food. What if the food is not ready before
the show begins? What if the food is delivered just in time? Before the lions show? Then the lion's
artist can configure food as a dynamic parameter, giving it a name and type, but knowing that the
food is delivered just in time.

Plugin 1
Execution

Plugin 2
Execution

To configure plugin parameters, openDBcopy provides a standard Graphical User Interface. A plugin
developer may implement a different GUI, but in many cases the following GUI is sufficient.
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Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain

Puzzle ITC GmbH

Dump data into flat files (csv, txt, .0

=

r Dump data into flat files (csv, td, ..

(l]. Configuration rl. Database Connection r 2. Model r3. Process Table r4. Process Column r 5. Execute Plugin |
r Click on an element to configure your plugin ¢/alues within brackets are default values, * are required values)

=3 ~ dir

%: * file_type fcsw)
¥~ « delimiter
%: show_header (irue)
%: shaw_null_wvalues (false)

%: append _file_after_records (500)

3 outpun

[ Nea> |

Given an icon, a description and a value, a user can specify plugin parameters. Click on any item to

change a value. Certain parameters provide default values. Certain parameters are required. Required
parameters have an * asterix in front. Depending on the parameter type, a different dialogue pops up

when clicking on an item. E.g. When clicking on the item dir(), the following screen appears:

% Dump output folder ax

Save In: |ﬁ inout v| @ @ @ @@

1 dumnp
3 error

3 hbm

= scripts
7 statistics

File Name: |,fh0me,fsmitha,f.opendbcupwinout}dump |

Files of Type: | All Files -

| save || cancel |

Please note that further information is displayed when you place your mouse over a parameter or in

the window title of the parameter modification window.

20/51



12.4

openDBcopy - User Manual - Release 0.51 Puzzle ITC GmbH

Specifying Database Connections

All database plugins provide the ability to select database connection details. If the JDBC driver is
available form the pre-configured list, a default URL and JDBC driver class name are automatically filled
into the appropriate text fields. If not, you can still enter the details yourself. To have those details
available after a restart of openDBcopy, enter the new JDBC driver information into the SQLDrivers.xml
file. See configuration section for details.

Please note that the URL must be further configured, if one has not yet done so in a previous session,
which saves source and destination details automatically. Replace <server> by a server URL,
<dbname> by a database name etc.

In the user field enter the user which has the required rights to execute a certain plugin. To read
database meta data no special user rights are required! This is defined in the JDBC specification.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain

Migrate Database schema @DL s

r Migrate Database schema DL

[ 0. Configuration | 1. Database Connections | 2. Source Model | 3. Tables to Migrate | 4. Columns to Migrate | 5. Execute Plugin

r Source Database Connection

Driver Name | Oracle Thin Driver - | Apply & Test

Driver Class [oracle. jdbc.driver. OracleDriver

User Name |najs

|
URL(requiredy |Jdbc:0racle:th|n:@mgs 1300:1524:najse |
|
|

Password |******

r Destination Database Connection

Driver Name | PostgreSQL hd | Apply & Test

Driver Class |0rg.postgresq\.Dri\rer

User Name |smnha

|
URL{requiredy |jdbc:pustgresql Jflocalhost: 5432 fnajs |
|
|

Password |

jdbc:postgresgl: fflocalhost:5432 fnajs Next =

Once done, click on “Apply & Test”. When receiving errors please have a look at the error message.
Normally the error messages thrown by JDBC drivers tell what needs to be changed, what is wrong
etc., e.g. invalid user / password, missing database connection etc.
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Source and Destination Model
All database plugins provide the ability to select a source and / or destination schema / catalogue.

The following options allow you to specify what schema / catalogue shall be captured. The table filter,
default % (SQL Syntax), allows to filter table names being captured. E.g. when capturing a database
with 10'000 tables, you maybe do not want to capture and migrate all these tables. Use a table filter,
e.g. TABC% to capture only tables beginning with TABC and any following character(s).

On the right hand side specify options for referential integrity, indexes and qualified table names.
When the JDBC driver supports referential integrity, enable reading Foreign Keys! Reading Primary Key
model information as well as Index information does not make sense for all plugins.

Qualified Table Names means how a table shall be accessed. Qualified is using the schema / catalogue
name as prefix, normally a dot (.) as separator and finally the table name itself. As example,
najs.tadresse to access table tadresse from the schema najs.

Certain JDBC drivers and / or RDBMS do not support qualified table names. Therefore disable the check
box qualified table names for the appropriate database.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Copy data from a source into a destination database s
v
r Copy data from a source into a destination database
2. Models | 3. Table Mapping | 4. Column Mapping | 5. Global String Filters | 6. Execute Plugin
0. Plugin Configuration 1. Database Connections |
r Source Model
Catalog ] Read Primary Keys Capture Source Model |
Schema |NAJS v| [¥| Read Foreigh Keys (Referential Integrity)
Table Pattern |% | [ Read Indexes
[ Wse fully qualified table names
r Destination Model
Catalog |najs '| [ Read Primary Keys Capture Destination Model
Schema |IJuhIil: v| [¥| Read Foreign Keys (Referential Integrity)
Table Pattern |% | [ Read Indexes
[ Wse fully qualified table names
Destination Model done Next =
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Plugin: Migrate Database Schema (DDL)

Description

A general problem of database migrations is to migrate a database schema. Certain tools, commercial
and non-commercial, provide solutions to this problem. Some tools are able to migrate table and
column definitions. But what about referential integrity constraints? Indexes? Compound Keys?

| have been looking for a solution being able to do all this — database independent. A database SQL
syntax to create or update a table definition script — DDL (Data Definition Language) is standardised,
but not all systems use the same standard syntax.

Instead of implementing database specific DDL generators, | decided to use a different technology.
Given a JDBC driver and Relational Database Management System, the Object / Relational Mapping
Framework Hibernate (http//www.hibernate.org) can generate and directly implement a database
specific DDL.

For using Hibernate a Java class representing a persistent object and appropriate Hibernate Mapping
File (XML) is required. To generate such files, Hibernate and available tools provide several
mechanisms. The most flexible way is to generate the Hibernate Mapping Files based upon the tables,
referential integrity constraints, indexes etc. This is what this plugin mainly does. Nothing more. The
rest, creating persistent Java objects (by the way you can use those files for your persistence layer),
generating and implementing the DDL is done by Hibernate tools. Therefore you can use the Apache
Ant targets provided with this plugin.

Parameters

The following parameters can or must be specified.

Name Value Required |Description

dir path yes path (relative or absolute) to store
Hibernate Mapping Files

package name |java package name yes Java Package prefix. E.g. schema is the
default package name.

hibernate dialect |see table below yes see table below

outer join auto yes Hibernate option allowing to specify if

collections should be fetched by outer
join, whenever possible.

lazy true / false yes Hibernate option to enable or disable
lazy initialization

inverse true / false yes Hibernate option to mark collections
as the "inverse" end of bidirectional
associations

generator class |see table below yes see table below

filelist schemageneration no Output of this plugin is a filelist
containing path / file names of files
generated
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Hibernate Database Dialects

The following table lists Hibernate database dialects provided by Hibernate at the time of this
documentation. It is very easy to add additional Hibernate Dialects. If your destination database is not
listed, try using Generic.

Database Hibernate Dialect Class

DB2 net.sf.hibernate.dialect.DB2Dialect

DB2 AS/400 net.sf.hibernate.dialect.DB2400Dialect
DB2 0OS390 net.sf.hibernate.dialect.DB2390Dialect
PostgreSQL net.sf.hibernate.dialect.PostgreSQLDialect
MySQL net.sf.hibernate.dialect.MySQLDialect
Oracle (any version) net.sf.hibernate.dialect.OracleDialect
Oracle 9 net.sf.hibernate.dialect.Oracle9Dialect
Sybase net.sf.hibernate.dialect.SybaseDialect
Sybase Anywhere net.sf.hibernate.dialect.SybaseAnywhereDialect
Microsoft SQL Server net.sf.hibernate.dialect.SQLServerDialect
SAP DB net.sf.hibernate.dialect.SAPDBDialect
Informix net.sf.hibernate.dialect.InformixDialect
HypersonicSQL net.sf.hibernate.dialect.HSQLDialect

Ingres net.sf.hibernate.dialect.IngresDialect
Progress net.sf.hibernate.dialect.ProgressDialect
Mckoi SQL net.sf.hibernate.dialect.MckoiDialect
Interbase net.sf.hibernate.dialect.InterbaseDialect
Pointbase net.sf.hibernate.dialect.PointbaseDialect
FrontBase net.sf.hibernate.dialect.FrontbaseDialect
Firebird net.sf.hibernate.dialect.FirebirdDialect
Generic net.sf.hibernate.dialect.GenericDialect

Unique Primary Key Generator Class

Depending on the destination database system, different unique primary key generation algorithms
are provided. Some RDBMS provide ,autoincrement” functions, others ,identity*, others
»sequences”. Some of the following algorithms are Hibernate specific. Use ,assigned” if you do
not want any unique primary key generation algorithm implemented.

Key Generation Name | Description

increment generates identifiers of type long, short or int that are unique only when no
other process is inserting data into the same table. \nDo not use in a cluster.
identity supports identity columns in DB2, MySQL, MS SQL Server, Sybase and

HypersonicSQL. The returned identifier is of type long, short or int.

sequence uses a sequence in DB2, PostgreSQL, Oracle, SAP DB, McKoi or a generator
in Interbase. The returned identifier is of type long, short or int.
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Key Generation Name

Description

assigned

Default value used by this plugin.

lets the application to assign an identifier to the object before save() is
called.

native

picks identity, sequence or hilo depending upon the capabilities of the
underlying database.

hilo

uses a hi/lo algorithm to efficiently generate identifiers of type long, short or
int, given a table and column (by default hibernate unique key and next_hi
respectively) as a source of hi values. The hi/lo algorithm generates identifiers
that are unique only for a particular database. Do not use this generator
with connections enlisted with JTA or with a user-supplied connection.

seghilo

uses a hi/lo algorithm to efficiently generate identifiers of type long, short or
int, given a named database sequence.

uuid.hex

uses a 128-bit UUID algorithm to generate identifiers of type string, unique
within a network (the IP address is used). The UUID is encoded as a string of
hexadecimal digits of length 32.

uuid.string

uses the same UUID algorithm. The UUID is encoded a string of length 16
consisting of (any) ASCII characters. Do not use with PostgreSQL.

sequence, hilo and seghilo allow to specify further parameters, e.g. sequence name pattern, start value
etc. To modify these parameters one must directly modify the plugin.xml parameters.

Prerequisite

» An existing source database schema / catalogue to migrate

» An existing — empty - destination database schema / catalogue
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Configuration

Job Plugin Show Online Help

r Plugings) currently loaded r Plugin Chain
Migrate Database schema @DL s
4
r Migrate Database schema (DDL)
0. Configuration r 1. Database Connections r2. Source Model r3. Tables to Migrate r4. Columns to Migrate r 5. Execute Plugin |
r openDEcopy Parameters
Where shall the Hibernate Mapping files ¢.hbm.xmD be stored? |p\uginsfupendbcopv.schemagenerationfhbm | | Erowse ...
Output Filelist Identifier |sthemagenera{iun |
r Hibernate Schema Generation Options
Select a Database Dialect PostgreSQL -
Enter a qualified Java Package name (e.g. project.schemay schema
Specify if collections should be fetched by outer join, whenever possible. |auto
Enable lazy initialization false -
Mark collections as the "inverse” end of bidirectional associations Talse -
r Select a unique primary key generation algorithm used by Hibernate (place mouse over algorithm for details)
Zr increment
_ identity
{2 uuid.hex
' uuid.string
) native
@ assigned
O Sequence
1 seqhilo
2 hilo
Next =

If you only want to migrate a database schema without reusing the generated Hibernate Mapping
Files and Java Persistency Classes, you only have to select the Database Dialect and Unique Primary
Key Generation Algorithm.

In general, all plugin input and output is read and stored outside from the openDBcopy directory
structure. Use the personalised . opendbcopy directories for input and output. Because this plugin
requires an Apache Ant build script to finish the process of schema migration, leave the output
directory of the generated Hibernate Mappings files as is, if you do not want to change the build
script afterwards.

Database Connections

Specify your source and destination database connection details. A valid destination connection is
required to complete the job of this plugin, even if there are no tables available yet. Click on Apply &
Test.
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13.8 Source Database Model

Please note that not all JDBC drivers and RDBMS support referential integrity and / or indexes. If such
features are not supported by the JDBC driver used, you receive an error message. But if it is
supported, it is very important that primary keys, referential integrity and index information are
captured and migrated too. This is one of the big differences compared to other migration utilities.

In case of Oracle using the user NAJS, the Schema NAIJS is selected by default. Certain RDBMS use
catalogues, others catalogues and schemas. To capture the source model click on Capture Source

Model. This may take a while, depending on the size of the model to capture, network bandwidth and
RDBMS bandwidth.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Migrate Database schema @DL s
v
r Migrate Database schema (DDL)
[ 0. Configuration | 1. Database Connections | 2. Source Model | 3. Tables to Migrate | 4. Columns to Migrate | 5. Execute Plugin
r Source Model
Catalog [¥/ Read Primary Keys ‘ Capture Source Model
Schema |NAJS v| [¥| Read Foreign Keys (Referential Integrity)
Table Pattern |% | [/ Read Indexes
[ Use fully qualified table names
Source Model cane Next =
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Puzzle ITC GmbH

Select the tables to migrate. Note that when referential integrity is used, certain child tables cannot
exist without their parent table(s). In general when using this plugin to migrate a database schema it is
expected that the user knows what to migrate. Please note that this plugin is still under quite some
development. One planned feature is the ability to change table and column names, column types,
referential integrity etc. Currently one can only select / deselect tables to migrate. If one wants to
change other details, those must be modified on the generated Hibernate Mapping Files, which

requires Hibernate Know-How.

Job Plugin Show Help

r Plugings) currently loaded

- Plugin Chain

Migrate Database schema @DL

r Migrate Database schema DL

[ Shutdown after successful completion

| Execute Joh

3. Tables to Migrate

4]

Deselect All
Source Table J View Destination Takle J YWiew {click to select) Pmiass [~

TABZUG TABZUG Cd
TADRESSE TADRESSE [vi
TALTYERBAND TALTYERBAND [v]
TALTWEREIMN TALTVEREIMN v
TAMERKEMNN TAMERKEMN vl
TAMMELDPERS TAMMELDPERS [v]
TAMMELDUNG TAMMELDUNG v
TBEMERKUMNG TBEMERKUMNG [v]
TREZIRK TBEZIRK [v]
TGEMEINDE TGEMEINDE L4
THERKUMFT THERKUMFT vl
TINFORMATION TINFORMATION [v]
TISAMT TISAMT vl
TRATECORIE TRATEGORIE [v]
THONTOME THONTOME [v]
TROSTRUBRIK TROSTRUBRIK [v]
TRURSAGTEIL TRURSAGTEIL v
TRURSANGEBOT TRURSANGEBOT vl
TRURSAMNPERS TEURSAMNPERS [v]
TEURSANWERT THEURSANWERT v
TRURSART TRURSARET v
Source Model cane Next =
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13.10  Columns to Migrate

On this screen one can deselect individual table columns selected for migration. Please note that
changing column names requires editing of the Hibernate Mapping Files generated by this plugin in
the next step. Future releases will provide a more user-friendly alternative to edit and create database
schemas.

Job Plugin Show Help

- Plugingsy currently loaded r Plugin Chain
Migrate Database schema @DL s
A 4
[ Shutdown after successful completion
| Execute Joh |
- Migrate Database schema QDL
4. Columns to Migrate
T3 Mapped Source Tables § iews o be proc Source Caolumn Destination Column Process
[ TaBzUG ILALFNUMMER, i
0 SABCODE vl
TADRESSE IGEWICHT =
[ TALTVERBAND IBETRAG Vi
[y TALTVEREIN SKANTON [
H STEXT v
[ TARERKEN [smUTUSER SMIITISER i v
[ TANMELDPERS -[DMUTDAT IGEWICHT -~ v
[ TAMNMELDUNG “[FR_TANM _LALFNR IEETRAG vl
[ TBEMERKUNG J|FR_TRTO_LAUFNR lskanTON L]
[y TBEZIRK, : STEXT
[ TCEMEINDE g
DMUTDAT
[ THERKUNFT FK_TANM_LAUFNR
[ TINFORMATION FK_TKTO_LAUFNR -
O TisamT
[y TKATEGORIE
[ TRONTONR.
[ TKOSTRUBRIK
[ TKURSAGTEIL
[y TKURSANGEROT
Source Model done Next =
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Execute Plugin

Click Execute to generate the Hibernate Mapping Files.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Migrate Database schema @DL s
v

r Migrate Database schema DL

[ 0. Configuration | 1. Database Connections | 2. Source Model | 3. Tables to Migrate | 4. Columns to Migrate | 5. Execute Plugin
- Execution Log
INPL S =0 =L LD 54 20,008 JTIUTTIE ST U eI LUEN RHULIT S f U E TR S LRI Y T LUn TR T FERS I TIRITTL AT wWrienn ~
INFO 2004-07-22 15:32:28,798 [homejsmithafopendbcopypluginsfopendbcopy. schemagenerationfhbm/TYERBSPART hiam. xml written —
INFO 2004-07-22 15:32:28,812 /homejsmithajopendbcopyypluging fopendbcopy. schermageneration/hbmy TANMELDUNG. hiar. xml written

IMFO 2004-07-22 15:32:28,826 [homejsmithafopendboopyfpluginsfopendbcopy. schemageneration fhbm/TSPORTRURS. hbm. xml written

INFO 2004-07-22 15:32:28,851 [homejsmithafopendbcopyfplugins fopendbcopy. schemageneration fhbm/ TSPORTRWERT . hiarm. xml written

INFO 2004-07-22 15:32:28,869 [homejsmithajopendbcopyyplugingfopendbcopy. scherageneration/hbmy T ANMELDPERS. hiam. xml written

IMFO 2004-07-22 15:32:28,884 [homejsmithafopendboopyfpluginsfopendbcopy. schemagenerationfhbm/TSPEAMMANMER. hbrm. xml written

INFO 2004-07-22 15:32:28,901 [haomejsmithafopendbcopyfpluginsfopendbcopy. schemagenerationfhbm/TABZUG. hbam. xml written

INFO 2004-07-22 15:32:28,917 /homejsmithajopendbcopyplugingfopendbcopy: schemagenerationfhiamy T ZAHLPOSITION. hiarm. xmi written

INFO 2004-07-22 15:32:28,954 [homejsmithafopendboopyfpluginsfopendbcopy. schemageneration fhbm TRURSANGEBOT hbam. xml written

INFO 2004-07-22 15:32:28,970 [homejsmithafopendboopyfplugins fopendboopy. schemageneration fhbm/ TLASERSP QART  hbm. xml written

INFO 2004-07-22 15:32:28,985 [homejsmithajopendbcopyypluging fopendbcopy. schermageneration/hbmy TKURSANPERS. hiar. xml written

INFO 2004-07-22 15:32:2%,005 [homejsmithafopendbcopyfpluginsfopendbcopy schemageneration fhbm/THEURSANWERT hbrn.xml written

INFO 2004-07-22 15:32:29,021 [homejsmithafopendboopyfplugins fopendboopy. schemageneration fhbm TRURSRECHPOS. hbm. xml written

INFO 2004-07-22 15:22:29,026 [homejsmithafopendbcopyfpluging fopendbcopy schemageneration fhbm/ THURSASTEIL hiam. xml written

INFO 2004-07-22 15:32:29,052 [homejsmithafopendbcopyfpluginsfopendbcopy schemageneration fhbm/ TRURSQUALL hbm.xml written

INFO 2004-07-22 15:32:29,071 [homejsmithafopendbcopyfplugins fopendbcopy. schemageneration fhbm/TEEM ERKUNG. hbr. kml written

INFO 2004-07-22 15:32:29,086 hibernate propenies written 10 fhomefsmithafopendbcopyiplugins fopendbcopy. schemageneration fhbm/hibernate. properties
INFO 2004-07-22 15:32:2%,100 101 table(s) processed

INFO 2004-07-22 15:32:29,120 execution done (00:00:01:965)

[« B
[ |

| E |

1]

EXECUte

execution done

Modify Table / Column Names and other Properties

The current version of this plugin is not yet very user-friendly regarding modifying table and column
names, referential integrity etc.

On the other hand splitting the process of migrating a schema into several individual steps, one
reaches higher flexibility and receives the ability to influence the process at certain points. Other tools
migrate a schema / catalogue in one click. Normally those programmes work, but the output is
normally not what is expected, e.g. missing referential integrity, missing indexes, missing compound
keys, etc. Without the ability to change a database model during migration a tool is not flexible
enough. In general a migration requires slight modifications.

Therefore, using the current version of this migration plugin, one has to edit the Hibernate Mapping
Files if one wants to change anything on table / column naming, insert new tables, columns, change
referential integrity etc. To do such one requires the Hibernate Documentation, available online at
http://www.hibernate.org
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An example is given here, using Mozilla Firefox to nicely display the XML file.
Id Source of: file://{home/smithajopendbcopy/plugins/opendbcopy.schemageneration/hbm/TABZUG.hbm.xml - Firefox

File Edit Wiew

<IDOCTYFE hibernate-mapping PUELIC "-//Hibernate/Hibernate Mapping DID 2.0//EN" "http://hibernate.sourceforge.net/hibernate-mapping-2.0.dtd">
<hibernate-napping>
<class mame="schema .TABZUG" table="TABZUG">
<id name="TLAUFNUMMER" column="TLAUFNUMMER" type="java.math.BigDecimal">
<generator class="assigned"></generator:
</id>
<property name="SABCODE" type="java.math.BigDecimal™>
<column
name="SARCODE"
length="3"
not-mull="trus"
Ve
</property>
<property name="IGEWICHT" type="java.math.BigDecimal>
<column
name="TIGEWICHT"
length="5"
Vi
</property>
<property name="IBETRAC" type="java.math.BigDecimal™>
<column
name="TBETRAG"
length="7"
not-mull="trus"
Ve
</property>
<property name="SKANTON" type="java.lang.String">
<column
name="SKANTON"
length="2"
Vi
</property>
<property name="STEXT" type="java.lang.String">
<column
name="STEXT"
length="40"
Vi
</property>
<property name="SMUTUSER" type="java.lang.String">
<column
name="5SMITUSER"
length="10"
not-mull="true"
Vi
</property>
<property mame="DMUTDAT" type="java.sgl.Timestamp">
<column
name="DMUTDAT"
length="11"
not-mull="trus"
Ve
</property>
<many-to-one name="TANMELDUNG" class="schema.TANMELDUNG" cascade="none" outer-join="auto" column="ILAUFNUMMER" not-null="trus=" />
<many-to-one name="THONTONR" class="schema.TKONTONR" cascade="none" outer-join="auto" column="TLAUFNUMMER" not-null="true" />
</class>
</hibernate-mapping>

Generating Java Classes from Hibernate Mapping Files

The remaining steps are done using Apache Ant (http:/ant.apache.org).

If you have not installed Ant yet, do so first.

The Ant build.xml distributed with this plugin requires that the JDBC driver required to generate
the DDL for the new database is stored within the lib directory of this
opendbcopy.schemageneration plugin. Otherwise add the path to your JDBC driver manually
within the Ant build.xml.

If your JDBC driver is within the lib directory of this plugin, enter the following command to generate
the Java Persistent classes. This creates the source files and compiles those immediately. Compilation
errors may occur in case the Hibernate Mapping Files contain keywords in Table and Column names
which are reserved Java keywords. Please also note that the Hibernate Mapping Files have not been
validated before. A future version of this plugin will have to check for valid table and column names.

>ant hbm2java
If successful your persistent classes (source and compiled versions) are now ready for the final schema
generation.
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13.14  Generating the DDL

Being successful so far, the remaining step is easy. Please note the Ant build.xml file provides targets to
create, drop and even alter an existing database schema. Altering is only possible if the underlying
JDBC driver and RDBMS supports altering.

To create the schema use Ant and enter
>ant schema-create

If the Hibernate Mapping Files, the compiled persistent classes and the hibernate.properties file
generated by this openDBcopy plugin are valid, the schema is created and directly implemented into
the schema / catalogue specified at the beginning of this migration. By default the new schema is also
stored as SQL file. You can find this file in the sqgl directory of this plugin. The file name consists of the
database product name and the ending schema create.sql, e.g. PostgreSQL schema create.sql.

To drop the schema use Ant and enter

>ant schema-drop
If you were able to successfully run this target, all tables of this schema are dropped! The sql directory
of this plugin contains a drop sql script containing the actions just executed.

To update the schema use Ant and enter

>ant schema-update
If have never tested this plugin Ant target. What it cannot do is generate a SQL script. But, however, if
the JDBC driver and RDBMS support altering table definitions, maybe this target is of use.

13.15  Alternatives for Migrating a Database Schema

Migrating a database schema can be easy or complex, depending on the differences between source
and destination database system, new requirements etc.

Several tools are available for different jobs. For example native programmes exist to migrate Oracle to
PostgreSQL. The advantage of this utility is, that it can also migrate stored procedures.

Another great open source tool is Middlegen (http:/boss.bekk.no/boss/middlegen/) combined with
Hibernate. It provides a generic way to generate code based upon an existing database schema /
catalogue. The way Middlegen works with Hibernate is very similar to this plugin. Middlegen with
Hibernate has some bugs, which this plugin does not have. One is missing support for unknown
java.sql.Types. Another bug is that the order of columns of a compound key is not properly translated.

The future plans for this plugin also depend on you! If you like this plugin and see potential for
extensions, don't hesitate to tell us or to help implementing such. One idea is to implement a graphical
editor to create complete database schemas.
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Plugin: Copy Data from a Source into Destination Database

Description

Originally this was the reason for developing openDBcopy — to copy table data from a source into a
destination database. The source and destination database only need to provide a JDBC driver. If no
JDBC driver is available and the underlying RDBMS supports ODBC, one can try to use the JDBC:ODBC
bridge from Sun Microsystems. This JDBC:ODBC bridge is of type 1 and does not support referential
integrity, indexes etc. This JDBC:ODBC bridge does not require an additional driver to be installed. One
can directly select it from the list of available JDBC drivers.

One item when migrating data is referential integrity between tables. openDBcopy is able to read and
respect referential integrity. Normally referential integrity can be analysed. An ordered list is the output
of this analysis. This requires that there are no infinite loops in the schemas / catalogues analysed. In
case of infinite loops, an exception occurs.

If referential integrity of the destination database schema / catalogue cannot be directly respected, try
disabling or dropping those foreign keys temporarily. My experience is that such problems must be
solved by try and fail, especially if the source database has different referential integrity constraints set,
or none (most difficult, because you will mostly have crap data in the source schema / catalogue), and
the destination database schema / catalogue has a well planned set of such rules already
implemented.

Another problem often seen are NOT NULL constraints in a new destination schema / catalogue. The
old database, source database, contains less or no constraints at all. One of the reasons for migrating
is almost always combined with cleaning and extensions to the model. If one tries to copy records
containing NULL values into destination columns, specified as NOT NULL, errors occur. All errors are
logged properly, if enabled, see parameters below for further details about logging errors.

In general all “well known" relational data types can be copied from any database to any database
using this plugin. If one wants to copy custom data types, one can develop special plugins. This
implementation uses getObject() and setObject() methods, which, in general, should be able to detect
automatically the source type and destination type. Conversion is done automatically. If for example a
destination column is declared as NUMERIC and the source contains VARCHAR — but only numeric
values are within this VARCHAR column — data can be copied without any additional manual steps
required. If a conversion cannot be done, an exception occurs and is logged.

Until today there was no migration project using Binary Large Objects or other complex data types.
openDBcopy has not yet been tested on such types yet. It may well be, that such types cannot be
copied with the current release. But finding a way that solves it should not be a problem.

If one requires to merge fields during migration one has to develop an own plugin to migrate such
data. But believe me, it is simple — 2 or 3 lines of additional code to the standard copy plugin
described here.
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The following parameters can or must be specified.

Puzzle ITC GmbH

Name

Value

Required

Description

dir

path

yes

path (relative or absolute) to store
records which could not be copied.
For each table, an individual Comma
Separated Value File (CSV) is created,
if errors occurred, containing the
record data and failure message

log_error

true / false

no

Default is true. If false, invalid records
are not logged.

filelist

error_logs

no

If errors occurred, this filelist is created
as plugin output.

Prerequisite

« An existing source database schema / catalogue to copy data from

* An existing destination database schema / catalogue to copy data to
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Configuration

The only configuration to change is the output folder for possible error reports. The parameter is called

dir.

Job Plugin Show Help

Puzzle ITC GmbH

r Plugings) currently loaded r Plugin Chain

Copy data from a source into a destination database

[ Shutdown after successful completion

ExeCute

r Copy data from a source into 2 destination database

0. Plugin Configuration

r Click on an element to configure your plugin dvalues within brackets are default values, * are required values)

=3 = dir

%: log_error {truel

I output
| ¥ Log errors into comma d files (csv) including error g x|
IIZI- Log errors into comma separated files (csy) including error message
S

|lrue

=

Cancel

[ Nex> |
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Database Connections

Specify the source and destination database connection details. Click on Apply & Test to save your
settings and test the connections. Please note that you cannot continue if one or both connection test
(s) was / were unsuccessful.

Database Models

The following options allow you to specify what schema / catalogue shall be captured. See the general
documentation about available options and descriptions. The example used for this plugin looks like:

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Copy data from a source into a destination database s
v
r Copy data from a source into a destination database
2. Models r 3. Table Mapping r4. Column Mapping r 3. Global String Filters r 6. Execute Plugin |
0. Plugin Configuration 1. Database Connections |
r Source Model
Catalog [ Read Primary Keys Capture Source Model |
Schema |NAJS v| [¥/ Read Foreign Keys (Referential Integrity)
Table Pattern |% | [ Read Indexes
[ Use fully qualified table names
r Destination Model
Catalog |najs v| [[] Read Primary Keys Capture Destination Model
Schema ||Juh|i[ v| [¥| Read Foreigh Keys (Referential Integrity)
Table Pattern |% | [ Read Indexes
[ Use fully qualified table names
Destination Model done Next =
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14.7 Table Mapping

In the leftmost column all tables and / or views are listed which were read when capturing the source
database model. The second column shows available tables / views from the captured destination
model. By default openDBcopy tries to automatically map a destination table / view to a given source
table / view. Thereby it does not matter if the source table / view is written using small or capital letters
— or mixed mode.

Fields which do not contain any entry in the second column, the mapping column, could not be
automatically mapped. To map a certain source table / view to a destination table / view, click on the
appropriate field and select a destination table / view from the drop down list provided.

Tables / Views, which were automatically mapped, can also be changed by clicking on the appropriate
field and by choosing another destination table / view.

The last column specifies if the mapped source / destination table shall be processed. One can
"“Deselect All” tables / views or “Select All"” once all rows have been deselected.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Copy data from a source into a destination database s
v

[ Shutdown after successful completion

exeCute

r Copy data from a source into 2 destination database

Deselect All

Source Table Jj iew | Destination Table [/ Wiew (click to select) Process |-
TABZUG v
TADRESSE &
TALTYERBAND [vi
TALTYEREIN taltverband vl
TAMERKENN taltverein 4
TANMELDPERS e vl
TANMMELDUMNG I Idpers v
TBEMERKUMNG ly 1 4
TBEZIRK e Cd
TGEMEINDE ,‘:e".'el:k""“ [vi
THERKUNFT el M
TINFORMATION tinfarmation v
TISAMT tisamt v
TKATESORIE tkategarie v
TKONTOMR. tkantonr i
THOSTRUBRIK tkostrubrik [v]
TEURSACTEIL thkursagteil vl
TEURSAMGEBOT tkursangebot Ll
TEURSAMPERS tkursanpers v |
TEIETANWERT tkursanwert v hd
Destination Model done Next =
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14.8 Column Mapping and Record Filtering

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain

Copy data from a source into a destination database s

r Copy data from a source into 2 destination database

2. Models | 3. Table Mapping | 4. Column Mapping | 5. Global String Filters | 6. Execute Plugin |
0. Plugin Configuration 1. Database Connections |

[ Mapped Source Takles / Yiews (to be processed) ~|4 Source Column | Destination Column | Process |
D TABZUG # ilaufhumrmer
cabcode
D TADRESSE igewicht
[ TALTVERBAND ihetran
[ TALTVEREIN skanton
[ TANERKENN ::;ﬁ:user
[ TANMELDPERS
[ TANMELDUNG

dmutdat
K_TAMNM_LAUFNR fle_tantr_laufrr
[ TBEMERKUNG
[ TBEZIRK

K_TKTO_LALFNR |fk_Tkin laufnr -
[y TGEMEINDE

igewicht =
ibetrag
skanton

[ THERKUMFT stext

[ TINFORMATION smutuser

[ TisamT

[y TKATEGORIE

0 TRONTONR

dmutdat
Specify Table Filters —————(fk_tanm_laufnr
[ TKOSTRUBRIK
[ TrURsAGTEIL

[fk_tkto_laufnr -
[ TKURSANGEROT

Destination Model done Next =

R = E R R R R R &

SELECT <RECORDS > FROM TABZUG

[ | [ Process
[ Apply & Test | | Delete |

Click on a table / view in the tree navigation on the left hand side to see available source columns of
selected table / view. Columns of the destination table / view, which could be mapped automatically
(case insensitive), are listed in the second column next to the appropriate source column and are
automatically checked to be processed.

Again one can change already mapped destination columns by clicking on the appropriate field. A
drop down list appears.

If no destination column could be associated, please select one from the appropriate list when clicking
on a field in the destination column, if required.

By default all records of a source table / view are being processed once one executes a database
plugin. To filter records specify an SQL compliant WHERE statement in the appropriate table filter text
field.

E.g. to filter records which have an internal id (field ILAUFNUMMER) greater than 200'000, enter
ILAUFNUMMER > 200000
and click on Apply and Test.

If the test is successful, the number of records which will be processed is shown next to the table filter
buttons. If an error occurs there must be an error in the filter specification.

Again a filter can be set as “Process” or not. If applying and testing were successful, the check box is
automatically selected.

The following SQL filter commands can be used:

Logical Operators:
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>, <, =, AND, OR

Ordering Operators:

ORDER BY

(handy to reorder the records in the destination table)

e.g.

ILAUFNUMMER > 200000 AND ILAUFNUMMER < 300000 ORDER BY ILAUFNUMMER

Global String Filters

Currently openDBcopy provides the following string filters

Filter Name

Description

Trim Strings

Remove spaces at the beginning and at the end of a string (any string
compatible database column type such as CHAR, VARCHAR, TEXT, etc.)

Remove Multiple
intermediate White
Spaces

Having a string field in database column, e.g. a street number followed by
street name and there is more than one white space between the two
"texts” in the same field, all white spaces except one are removed.

Set NULL if String is
empty (if column is
nullable)

If a table provides string compatible fields which are nullable (containing
nothing than SQL NULL) and the source field once trimmed has length = 0
(an empty string), this filter inserts SQL NULL into the destination field
instead of an empty string. Use this filter to re optimize your string indexes
again.
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14.10  Execute Plugin

Once ready for copying click on Execute on the last tab. Progress and possible error files are displayed
The execution log file contains the full log of this plugin in ASCIl format.

Job Plugin Show Help

r Plugings) currently loaded

- Plugin Chain

Copy data from a source into a destination database

r Copy data from a source into 2 destination database

2. Models | 3. Table Mapping | 4. Column Mapping | 5. Global String Filters | 6. Execute Plugin
0. Plugin Configuration 1. Database Connections
r Execution Log

Shows execution_log_file which is stored in the sub directory ‘opendboopyylon’
INFO 2004-07-22 16:36:19,293 Copyving TALTYERBAMND into taltwverband ..
INFO 2004-07-22 16:36:23,057 1895 records inserted into table taltverband
INFO 2004-07-22 16:26:23,308 Copying TALTYEREIM into taltwerein ...

r Copying TALTYERBAND into taltverband ...

cancel
21%

execution interrupted

Operation progress is shown at the bottom. To cancel the copy process click Cancel. A commit to the
database is done once all records of a given table / view are successfully copied to the appropriate
destination table. Please note that not all JDBC drivers support commit, roll-back features. E.g. using
MySQL each record inserted into the destination table is automatically committed.

If you test a copy process several times, use the delete plugin to clean destination tables again. These
two plugins can easily be used together in a job. E.g. a batch job copies certain table data once a
night to a remote database. But first it always deletes the appropriate destination tables.
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Plugin: Delete selected Tables

Description

Use this plugin to delete all records of selected tables.

Prerequisite

« An existing database schema / catalogue

Database Connection

Specify a database connection.

Source Model

Select the schema / catalogue to capture. Before one can select the tables to delete, one has to let
openDBcopy capture available tables.

Process Tables

Select the tables to delete data from.

Execute Plugin

Delete all records of selected tables by clicking Execute. The log displays how many records were
deleted by table.
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Plugin: Write Record Statistics to File

Description

Use this plugin to generate statistics into a comma separated value file. This CSV file can be opened
with all editors, e.g. Open Office Calc, Microsoft Excel, ...

The statistics show the number of records per table, records over all tables and calculates the record
number differences between tables in the source and destination database. Tables existing only in the
source or destination database are tagged as UNMAPPED.

To create statistics of a single database, enter the same connection details for source and destination
database.

Use this plugin as a basis for other statistical plugins. E.g. to create a different output format, one only
has to modify the second part of the plugin, the data is already read and pre-calculated.

Parameters

The following parameters can or must be specified.

Name Value Required |Description

file path / file name yes path and file name (relative or
absolute) to store the generated
comma separated value file

file type Csv, ... yes File type ending

Prerequisite
» An existing source database schema / catalogue

» An existing destination database schema / catalogue or source again

Configuration

Specify a file location for the statistics. Keep the file ending csv (comma separated values).

Database Connection

Specify a database connection.

Database Models

Select the source and destination schema / catalogue to capture.

Execute Plugin

Once the basic statistics are read, this plugin does some calculations and finally generates a comma
separated statistics file under the location specified.

Below an example statistics file.
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Created by opendbcopy statistics on Thu Apr 08 13:00:11 CEST 2004
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SOURCE RECORDS  |DESTINATION RECORDS |+ /-
accessright 4laccessright 4 0
dictionary block 8964/dictionary block 8964 0
dictionary part_of speech 29|dictionary_part_of speech 29 0
dictionary _permission 5|dictionary_permission 5 0
dictionary recordtype 4|dictionary recordtype 4 0
directory permission 7260|directory permission 7260 0
ics_keycode 1515|ics_keycode 1515 0
ics_keyname 1515]ics_keyname 1515 0
ics_organisation 7805|ics_organisation 7805 0
ics_system QOlics_system 0 0
language 12|language 12 0
language name 24|language_name 24 0
location 261|location 261 0
location_name 261|location_name 261 0
location_name_mapquest 236|location_name_mapquest 236 0
logo 11|logo 11 0
logo_status 3|logo_status 3 0
organisation_location 8093|organisation_location 8093 0
organisation_user 7349|organisation_user 7349 0
statistics 7|statistics 7 0
status 6|status 6 0
system 2|system 2 0
user O|user 7405| -7405
user_system 7262|user_system 7262 0
TOTAL 50628|TOTAL 58033| -7405
UNMAPPED dictionary_resources 0
UNMAPPED organisation 0
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Plugin: Dump Data into Flat Files (csv, txt, ...)

Description

Use this plugin to dump data of selected tables and columns into flat files. The flat file format can be
chosen. The value separator is an important parameter. A future plugin maybe will provide the ability
to create csv, txt, xml as data format for dumps and imports.

Parameters

The following parameters can or must be specified.

Name Value Required |Description

dir path yes path (relative or absolute) to store dump files

file type csv, txt, ... yes Select the file type (csv, txt, ...)

delimiter A\ A yes Select a column delimiter. To enter a horizontal
tabulator, enter \t.

show_header true / false no Default is true. If true, column names are
shown in the first row

show _null_values |true/ false no Default is false. If false, null values are replaced
by an empty value. If true, null is displayed.

append_file_after r|a positive number |no Default is 500. After a maximum of 500

ecords records read, data is written to the appropriate

file first before continuing reading.

Use this parameter to control speed.
Depending on the number of columns of a
certain table and available memory select a
number. Enter a high number (> 1000) if your
tables are narrow and a lot of memory is
available.

Enter a low number (< 500) if your tables are
wide (many columns) and memory is rare.

Prerequisite

+ An existing source database schema / catalogue to dump data from

Configuration

Specify a path and column delimiter. Other options have default values or are optional.

Database Connection

Specify a database connection.

Source Model

Select the source schema / catalogue to capture. No additional options are required.
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17.7 Process Tables

Select the tables / views to dump.

I

TADRESSE
TALTYVERBAND
TALTYEREIM
TAMNERKEMMN
TANMELDPERS
TANMELDUNG
TEBEMERKUMNG
TBEZIRK
TGEMEINDE
THERKUNFT
TINFORMATION
TEAMT
TKATEGORIE
TEONTONR,
TKOSTRUBRIK
TEURSACTEIL
TEURSAMGEROT
TEURSANPERS
TEURSANWERT
TEURSART

CIx
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17.8 Process Columns
Select the columns to dump. In the following example a table filter is specified to narrow the number
of records dumped. Specifying a filter
ILAUFNUMMER > 120000

results in 269704 records displayed when clicking on Apply & Test. This number shows how many
records will be dumped of a table once executing the plugin.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Dump data into flat files (csv, td, .0 s
v
[ Shutdown after successful completion
| exeCute
r Dump data into flat files (csv, 1<, ..
4. Process Column
3 Select Source Tables / Yiews {to be processed) 4 Tyvpe Source Column Process
DTABZUG *IumEER ILAJFMUMMER Il
D AMUMBER SADEART L4
ADITESE [vaRCHARZ SADRZEILEL E
fvaRCHARZ SSTRASSE vl
AV ARCHARZ SMUTUSER vl
TIMEST AMP(6) DMUTDAT v
#|MUMBER FK_TPLO_LAUFME v
| Specify Table Filters
: SELECT <RECORDS > FROM TADRESSE WHERE
\ilaufnummer > 120000 | [v] Process
|[[_lappiy & Test | | Delete | 269704 record(s)
filter successfully tested Next =

17.9 Execute Plugin
To dump all selected tables / views into files, click on Execute on the last tab.
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Plugin: Create Insert SQL Scripts

Description

Generate SQL Insert scripts for a destination database, given a source database, which may be a
different RDBMS. Given the source and especially destination JDBC driver, this plugin is able to escape
all data according to its JDBC specification. If referential integrity is supported and enabled, scripts are
numbered so that an administrator executing the resulting INSERT SQL scripts can execute the scripts
in the right order — according to referential integrity rules.

Another big advantage of this plugin is the ability to create valid SQL Insert scripts for a different
destination database system, using the data of the old source database system. In the destination
database a table or even columns may have different names or different column ordering within a
table.

Parameters

The following parameters can or must be specified.

Name Value Required |Description

dir path yes path (relative or absolute) to store SQL
Insert Script(s)

show_qualified_t |true / false no If true, the table names within

able name generated scripts are fully qualified,

e.g. schema_name.table name or
catalogue_name.table name. If false,
only the table name itself is inserted
into the script(s).

filelist scripts no Output of this plugin

Prerequisite
« An existing source database schema / catalogue to read data from

» An existing destination database schema / catalogue

Configuration

Specify the directory where this plugin shall store generated SQL scripts. The second option,
show_qualified_table name should be enabled if required. Certain RDBMS do not support this option,
others require it. For example the user executing the script is not the user of the destination schema.

Database Connections

Specify the source and destination database connection.

Database Models

Select the source and destination schema / catalogue to capture. Enable referential integrity if
supported by the JDBC driver and RDBMS so that scripts generated can be numbered according to
referential integrity rules.
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Table Mapping
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openDBcopy tries to map source to destination tables. See Copy Plugin for further details.

Column Mapping

openDBcopy tries to map source to destination columns. In the example shown the destination model

does not contain the two columns SMUTUSER and DMUTDAT. Clicking on one of those empty fields
provides a list of available column names of the destination table. Either columns do not exist or are

named different in the destination table.

Use the table filtering feature to reduce the number of record data generated.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
Create Insert SQL scripts for destination db s
v
r Create Insert SQL scripts for destination db
(l]. Configuration r 1. Database Connections rz. Models r 3. Table Mapping r4. Column Mapping r 3. Execute Plugin |
3 Mapped Source Tables [ Views (to bhe processed) b Source Column | Destination Column \ Process |
'._ ILAUFHUMMER ilaufnummer v
[y TABZUG §
0 [sADRART sadrart v]
TADRESSE |SADRZEILEL sadrzailel =
£ |SSTRASSE sstrasse [v]
“[sMUTUSER O
:[DMUTDAT O
FE_TPLO_LAUFNE, fk_tplo_laufnr v
|- Specify Table Filters
SELECT <RECORDS = FROM TADRESSE WHERE
[ | [ Process
N [ Apply & Test_| | Delete |
Destination Model done Next =

Execute Plugin

Click Execute to generate the INSERT SQL scripts for the selected tables.
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Plugin: Create ZIP Archive Files

Description

Use this plugin to compress (ZIP) single files, directories (including sub-directories) or a filelist (a list of
individual files which may be stored in different paths.

Parameters

The following parameters can or must be specified.

Name Value Required |Description

file_dir filelists_s |file / dir / filelist yes Select the type of input. File lists are
election generated as output of other plugins.
file path / file name no If file was selected as input type,

specify path / file name of input file.
Path may be relative or absolute.

dir path no If dir (directory) was selected as input
type, specify path of input directory.
Path may be relative or absolute.

output file path / file name yes Path / file name of compressed output
file. Path may be relative or absolute.

Prerequisite

+ Files to compress into a compressed ZIP file. Those files may exist before a job is started or created
at runtime by previous plugins of a certain job.

Configuration
Specify input type file, directory or filelist.
If file or directory were selected, specify a file or directory.

Do not forget to specify the output file — the compressed ZIP archive.

Execute Plugin

Click Execute to compress the specified input. The ZIP archive can be opened by any tool supporting
ZIP compression. The plugin uses Maximum Compression option to keep the compressed archive file
size as little as possible.
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Plugin: SSH Copy (scp, sftp), Secure Remote Execution

Description

Use this plugin for SSH operations. Currently only Secure copy from a local location to a remote host is
implemented. The plugin uses the Open Source Library JCraft, see http:/www.jcraft.com/jsch.

JCraft is a pure Java implementation of SSH2. Apache Ant 1.6 uses it for sshexec and scp tasks. Eclipse
3.0 uses it for SSH2 access to CVS repositories.

See the JCraft website for a complete list of supported features. Some of those will be implemented
into this plugin by wrappers, using the Open Source JCraft library.

Parameters

The following parameters can or must be specified. For typical values see the screen shot on the next
page.

Name Value Required |Description

operation scp_to yes Currently this plugin only supports
secure copy to a remote host. Other
features will be implemented in the
future, if requested and required.

remote_dir absolute destination path yes Absolute destination path. Syntax
depends upon operating system.

host IP Address or Host Name yes Host Name or IP Address

port Port Number yes Port Number

username User name yes The user name required to connect to

the remote host

password Password no Please note that the password is
shown and saved in clear text within
the plugin configuration

input file / dir / filelist yes Select the input type. Single file, a
file_dir filelists_s directory or filelist

election

input file path / file name no If file was selected as input type,

provide path / file name to the input
file located on the local machine. Path
may be relative or absolute.

input dir path no If dir was selected as input type,
provide path to the input directory
located on the local machine. Path
may be relative or absolute.

Prerequisite
+ Existing local file(s) / directory to copy

» Access to remote host and write permission on remote directory
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20.4 Configuration

Use the table above and tool tip texts for further details.

Job Plugin Show Help

r Plugings) currently loaded r Plugin Chain
SSH copy (scp, sftp). Secure Remote Execution s
v

r SSH copy (scp, sfip), Secure Remote Execution

[ 0. Configuration [ 1 Execute Plugin |
r Click on an element to configure your plugin dvalues within brackets are default values, * are required values)

%: * operation (scp_to}

I scp_to

%: * remaote_dir {{home/foraclejscripts ftest)

I?' * hast (myhast)

- T Port(3026)

o-
-
%: * username {oracle)
%: passward ()

@ Tinput

%: * file_dir_filelists_selaction (file)

E| file (fhame fsmitha/. opendbcopyyinoutstatistik. zip)

= dir

@ T3 outgut

[ Nea> |

20.5 Execute Plugin

Click execute to securely copy the selected input file, directory or filelist to the remote host and
directory.
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