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1 Introduction

1 Introduction

EvolveDB is an Eclipse-based framework for schema evolution in relational databases. The
user specifies the evolution steps by freely editing a database model extracted by reverse en-
gineering. EvolveDB analyzes the differences between the status quo and the evolved model
structures and generates a data migration script. This user manual includes installation in-
structions and introductory tutorials on how to use EvolveDB as an end user.

2 Prerequisites and Installation

EvolveDB is a plug-in for recent versions of the Eclipse Modeling Tools (last tested version:
2022-06). EvolveDB is open source and licensed with the Apache license 2.0. The source
code is available via our GitHub repository.

Before downloading the source code of EvolveDB, we need to install some additional Eclipse
plugins. The following list contains the mandatory plugins.

* Eclipse OCL is available via the eclipse marketplace.

The Henshin project provides a state-of-the-art model transformation language for the
Eclipse Modeling Framework.

ATL 3.5 (ATL Transformation Language) is a model transformation language and toolkit.

ATL/EMFTVM 4.2.1 The EMF Transformation Virtual Machine (EMFTVM) is a run-
time engine for the ATL Transformation Language (ATL).

Xtend is a statically-typed programming languages for Java developers.

SiLift is a generic model comparison environment for EMF-based models. The SiLift up-
date site is no longer available, but SiLift is included in the release version of EvolveDB. Help
= Install New Software... (fig. 1).


https://www.eclipse.org/downloads/packages/release/2022-06/r/eclipse-modeling-tools
https://github.com/tekw24/evolveDB
https://marketplace.eclipse.org/content/eclipse-ocl
https://download.eclipse.org/modeling/emft/henshin/updates/1.8.0-legacyjdk/
https://marketplace.eclipse.org/content/atl
https://marketplace.eclipse.org/content/atlemftvm
https://marketplace.eclipse.org/content/eclipse-xtend
https://pi.informatik.uni-siegen.de/Projekte/SiLift/download.php

2 Prerequisites and Installation
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Figure 1: Eclipse: Install New Software...

The repository contains multiple categories (fig. 2). For installing SiLift, select SiLift and
SiLift Matcher.



3 EvolveDB

S Install O be
Available Software
J =

Check the items that you wish to install. &

Work with: | EvolveDB local repo - filey/F://EvolveDB/2.20.5/ v Add... Manage...

| type filter text Select All

|| Name Version Deselect All
100 Henshin

100 Henshin Patch
(00 Mdde Plugins
[~] 00 Nebula Grid
100 SiLift

10 SiLift Matcher

14 items selected

Details

Show only the latest versions of available software |:| Hide items that are already installed
Group items by category What is already installed?

[] Show only software applicable to target environment

Contact all update sites during install to find required software

‘/?: < Back Finish Cancel
Figure 2: Eclipse: EvolveDB local repository

If all requirements are fulfilled, the source code of EvolveDB can be cloned and imported.

3 EvolveDB

The schema evolution with EvolveDB is a model-driven reengineering process that includes
three phases, reverse engineering, restructuring, and forward engineering. In the first step,
we start by creating a representation of a database schema through reverse engineering. In
the restructuring phase, we edit this model resulting in a second model version. Afterwards,
EvolveDB analyzes the differences between the status quo and the evolved model structures.
From the delta between the two model versions, SQL migration scripts are generated, which
can be used to migrate the schema and the associated data. EvolveDB includes a data source
and a migration script generator which supports MySQL databases. If other data sources or
generators should be used, EvolveDB provides two extension points. By contributing to these
extension points, custom data sources or generators can be integrated.



3 EvolveDB

3.1 Create a new datasource

As already mentioned, custom drivers can be integrated into EvolveDB. To do this, create a
plug-in via File = New = Other = Plug-in Development = Plug-in Project and open
the MANIFEST.MF file. Switch to the tab Dependencies and add the dependencies marked in
Figure 4.

< New Plug-in Project ] >
Plug-in Project E‘
Create a new plug-in project

Project name; | TestDatasource] ‘

Use default location
CAUsers\Torben\Documents\Promotion_Feature_Test\workspace\Tes Browse...

Project Settings
Create a Java project

Source folder; ‘ SrC |

Output folder: ‘ bin |

Target Platform
This plug-in is targeted to run with:
@ Eclipse

() an OSGi framework: Equinox
Working sets
[] Add project to working sets New...

Select...

@ < Back Finish Cancel

Figure 3: Eclipse: Create New Plug-in Project
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i} TestDatasource X [1) TestDatasourcejava = 8
% Dependencies OHT®
Required Plug-ins 13, Imported Packages
Specify the list of plug-ins required for the operation of this Specify packages on which this plug-in depends without
plug-in. explicitly identifying their originating plug-in.
% de.thm.mdde.datasource Add.. Add..
%> de.thm.mdde.connection . .
. . Remove Remove
<=org.eclipse.swt
%-org.eclipse.emfeditui Up Properties...
Down
Properties...
Total: 4 Total: 0
» Automated Management of Dependencies 1% » Dependency Analysis

Cverview | Dependencies Runtime|E)ctensions|E)ctension Points|Build|MANIFEST.MF|pIugin‘me‘build.properties

Figure 4: Plug-in Project Manifest.mf

Next we have to create a class that implements the EDBDataSource (fig. 5) interface. Figure
6 shows the class TestDatasource that implements the interface.



3 EvolveDB

import org.eclipse.emf.ecore.EObject;[]
public interface EDBDataSource {

/**

* Datasource name

* @return the name of the datasource
*/

String getName();

/**

* Connection icon

* @return Database Icon
*/

Image getImage();

/**

* DBPDriver class

* @return Driver class
*/

DBPDriver getDriver();

/**

* DBPDriverDependencies

* @return the corresponding driver dependencies
*/

DBPDriverDependencies getDriverDependencies();

/**

* The UI for entering the connection details.
* @return

*/

void openConnectionUi();

/**

* Returns the root element of the newly created model;
* @return

*/

EObject getRootObject();

/**

* Returns true if the user left the wizard via the cancel button.
* @return

*/

boolean isCanceled();

Figure 5: EDBDataSource Interface
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i TestDatasource X [J] TestDatasourcejava X
1 package de.thm.mdde.datasource;

3= import org.eclipse.emf.ecore.EObject;
4 import org.eclipse.swt.graphics.Image;

import de.thm.mdde.connection.model.DBPDriver;
import de.thm.mdde.connection.model.DBPDriverDependencies;

public class TestDatasource implements EDBDataSource{

@0verride

public DBPDriver getDriver() {
// TODO Auto-generated method stub
return null;

¥

@0verride

public DBPDriverDependencies getDriverDependencies() {
// TODO Auto-generated method stub
return null;

¥

@0verride

public Image getImage() {
// TODO Auto-generated method stub
return null;

¥

@0verride

public String getName() {
// TODO Auto-generated method stub
return "TestDriver";

¥

@0verride

public EObject getRootObject() {
// TODO Auto-generated method stub
return null;

¥

@0verride

public boolean isCanceled() {
// TODO Auto-generated method stub
return false;

¥

@0verride
public void openConnectionUi() {
// TODO Auto-generated method stub

BPUNPE 8000 R W2 ©W0E0 0N B W R ®W0 eSO MR W R ® WO W WD~ o
et

Figure 6: Class TestDatasource

Next we have to add the new class as an extension for EvolveDB. Switch back to the
MANIFESTMF and open the Extension tab. Click on add and select the extension point
de.thm.mdde.datasource. (ig. 7)
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= New Extension | X

Extension Point Selection D .

Extension Points | Extension Wizards|

Extension Point filter: | de.thl

={ de.thm.mdde.datasource

Show only extension points from the required plug-ins

Extension Point Description:

(no description available)

Available templates:

® < Back MNext > Finish Cancel

Figure 7: de.thm.mdde.datasource extension point

Select the plugin.xml and add the path to the class we created. Figure 8 shows the edited
plugin.xml.

4 TestDatasource X [J] TestDatasource,java
1k?xml version="1.8" encoding="UTF-8"?>
2<?eclipse version="3.4"?>
3<plugin>
4 <extension

5 point="de.thm.mdde.datasource">
6 <client
7 class="de.thm.mdde.datasource.TestDatasource"»</client>
8 </extension>
9
10 </plugin>
11

Figure 8: Plugin.xml

Finally, we have to deploy the new driver. Select the project in the package or file explorer
and open the context menu with a right-click. In the context menu we choose export (9).



5 Project Explorer X
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3 EvolveDB

= O jgiTestDat:
1 pack
2

% Plug-ins

MNew
Go Into

Alt+5Shift+W >
)

Show In
Show in Local Terminal

Copy Ctrl+C
Copy Qualified Name
Paste

Delete

Build Path

Refactor

Ctrl+V
Delete
>

Alt+Shift+T >
Import...
Expaort...
Refresh
Close Project

F5

Close Unrelated Projects

Run As

Debug As

Restore from Local History...
EvolveDB

Team

Compare With

Plug-in Tools
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SiLift

Properties

Alt+Enter

A dialog opens. In the dialog,

Figure 9: Export a plugin

we select Plug-in Development = Deployable plug-ins

and fragements and click next (fig. 10).
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S Export O X

Select ﬁ

Export the selected plug-ins and/or fragments in a form suitable for deploying in an H
Eclipse product.

Select an export wizard:

type filter text

= Install ~
= Java
v [= Plug-in Development
i Deployable features
7 Deployable plug-ins and fragments
5 Eclipse product
&l Target definition
= Run/Debug
= Team v

® < Back Finish Cancel

Figure 10: Export Wizard: page 1

Next, select install into host.Repository and specify the path to the plug-in folder of your
Eclipse installation (fig. 11). Click Finish and restart your Eclipse after successful installation.
The new data source can now be used.

S Export O x
Deployable plug-ins and fragments -Q):
Export the selected projects into a form suitable for deploying in an Eclipse product Al ‘a)—‘
Available Plug-ins and Fragments:
[ type filter text Select All
= TestDatasource (1.0.0.qualifier) Deselect All
[] 4= TestGenerator (1.0.0.qualifier)
Working Set...
1 of 2 selected.
Destination Options JAR Signing
O Directory:
Browse
O Archive file:
Browse
@ Install into host. Repository:
| Path_to_eclipse_folder\eclipse\plugins ~ Browse...
@ < Back Next > Cancel

Figure 11: Export wizard: page 2

10
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3.2 Create a new migration script generator

The default installation EvolveDB includes a migration script generator for MySQL version
5.7 or higher. It is also possible to add custom generators via an extension point. To do this,
create a plug-in via File = New = Other =- Plug-in Development = Plug-in Project
and open the MANIFEST.MF file. Switch to the tab Dependencies and add the dependencies
marked in Figure 13.

< New Plug-in Project O X
Plug-in Project |;=¢ | =
Create a new plug-in project '

Project name: | TestDatasource ‘

Use default location
C\Users\Torben\Documents\Promotion_Feature_Test\warkspace\Tes Browse...

Project Settings
Create a Java project

Source folder; ‘ Src |

Output folder: ‘ bin |

Target Platform
This plug-in is targeted to run with:
@ Eclipse

() an OSGi framework: | Equinox
Working sets
[ Add project to working sets New...

Select...

@ < Back Finish Cancel

Figure 12: Eclipse: Create New Plug-in Project

11
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i} TestGenerator %X [J] TestGeneratorjava = 0
% Dependencies OHT®
Required Plug-ins 13, Imported Packages
Specify the list of plug-ins required for the operation of this Specify packages on which this plug-in depends without
plug-in. explicitly identifying their originating plug-in.
%= de.thm.mdde.codegeneration (1.0.0) Add... Add...
%= org.eclipse.emf.ecore - -
N i ) Remove Remove
A= org.eclipse.core.runtime
Up Properties...
Down
Properties...
Total: 3 Total: 0
» Automated Management of Dependencies 1% » Dependency Analysis

Figure 13: Plug-in Project Manifest.mf

Next, we have to create a class that implements the ISQLGenerator (fig. 14) interface.
Figure 15 shows the class TestGenerator that implements the interface.

12
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import org.eclipse.core.runtime.IProgressMonitor;[]
public interface ISQLGenerator {

Vi
* Returns the display name of the extension.
* @return
*/

String getDisplayName();

%

/*
* @Generate the migrations.

* @param resEcoreFile --> The matching model.

* @param project --> The currently selected project.

* @param generator --> The generator chosen by the user.
* @param monitor --> ProgressMonitor

*/

void generate(Resource resEcoreFile, IProgressMonitor monitor);

Vi
* Returns the content for the migration script.
* @return
*/

String getContent();

}
Figure 14: ISQLGenerator Interface
13 TestGenerator TestGeneratorjava X =0
1 package de.thm.mdde.generator; A

2

3= import org.eclipse.core.runtime.IProgressMonitor;
4 import org.eclipse.emf.ecore.resource.Resource;

5

6 import de.thm.extensionpoint.interfaces.ISQLGenerator

7

8 public class TestGenerator implements ISQLGenerator{

10 @0verride =
11 public veid generate(Resource argd, IProgressMonitor argl) {

12 // TODO Auto-generated method stub

14 }

16= @0verride

17 public String getContent() {

18 // TODO Auto-generated method stub
19 return null;

20 }

22e @0verride

23 public String getDisplayName() {
24 return "TestGenerator™;

25 }

Figure 15: Class TestGenerator
Next, we have to add the new class as an extension for EvolveDB. Switch back to the

MANIFESTMF and open the Extension tab. Click on add and select the extension point
de.thm.mdde.extensionpoint.SQLGenerator. (fig. 16)

13



3 EvolveDB

= New Extension | X

Extension Point Selection D .

Extension Points | Extension Wizards|

Extension Point filter: | de.thm|

= de.thm.mdde.extensionpoint.5QLGenerator

Show only extension points from the required plug-ins

Extension Point Description:

(no description available)

Available templates:

@ < Back MNext > Finish Cancel

Figure 16: de.thm.mdde.extensionpoint.SQLGenerator extension point

Al Extension Points Extension Point Details

Edit extension points defined by this plug-in in the following section. Set the properties of the selected extension point
i dethm.mdde extensionpoint.SQLGenerator Add.. I: | dehmmdde.extensionpoint.SGLGenerator |
Delete Name: | sQlGenerator |

Schema: | schema/de thin mdde extensionpoint SQLGeneratorexsd | Browse

& Show extension point description
) Open extension point schema

% Find references

Ovenview| Dependencies|Runtime | Extensions | Extension Points| Build| MANIFEST.MF| pluginxmi | build properties|

Figure 17: de.thm.mdde.extensionpoint.SQLGenerator extension point

Select the plugin.xml and add the path to the class we created. Figure 18 shows the edited
plugin.xml.

14



3 EvolveDB

4 TestGenerator % [J) TestGeneratorjava

1<?xml version="1.8" encoding="UTF-8"?>
2<?eclipse version="3.4"?>
3 <plugin>

4 <extension
point="de.thm.mdde.extensionpoint.SQLGenerator">
<client
class="de.thm.mdde.generator.TestGenerator"></client>

5

7

3 </extension>
9

10</plugin>

12

Overview Dependencies Runtime | Extensions | Extension Points | Build | MAMNIFEST.MF | plugin.xml | build.properties

Figure 18: Plugin.xml

Finally, we have to deploy the new driver. Select the project in the package or file explorer
and open the context menu with a right-click. In the context menu, we choose export (19).

15
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~ =2 TestGenel *

= RESy e ’
& Plug-ir Go Into
# src Show In Alt+Shift+W >
= META- Show in Local Terminal b
s bUlldL 2 copy Ctrl+C
4 plugin B2 Copy Qualified Name
5 Paste Ctrl+V
# Delete Delete
Build Path >
Refactor Alt+Shift+T >
i Import... @h
i Export..
Refresh F5
Close Project
Close Unrelated Projects
© RunAs >
1F Debug As >
Restaore from Local History...
EvolveDB b
Team b
Compare With >
Plug-in Tools >
Configure >
SiLift P
Properties Alt+Enter

Figure 19: Export a plugin

A dialog opens. In the dialog, we select Plug-in Development = Deployable plug-ins
and fragements and click next (fig. 20).

16
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S Export O X

Select ﬁ

Export the selected plug-ins and/or fragments in a form suitable for deploying in an H
Eclipse product.

Select an export wizard:

type filter text

= Install ~
= Java
v [= Plug-in Development
i Deployable features
7 Deployable plug-ins and fragments
5 Eclipse product
&l Target definition
= Run/Debug
= Team v

® < Back Finish Cancel

Figure 20: Export Wizard: page 1

Next, select install into host.Repository and specify the path to the plug-in folder of your
Eclipse installation (fig. 21). Click Finish and restart your Eclipse after successful installation.
The new migration script generator can now be used.

S Export m] X
Deployable plug-ins and fragments -@:
Export the selected projects into a form suitable for deploying in an Eclipse product k| w

Available Plug-ins and Fragments:

[ type filter text Select All
[] 4= TestDatasource (1.0.0.qualifier)

4= TestGenerator (1.0.0.qualifier) DeselectAl
Working Set.
1 of 2 selected.
Destination Options JAR Signing
O Directory:
Browse...
O Archive file:
Browse...
@ Install into host. Repositary:
| path_to_eclipse_installation\eclipse\plugins ~ Browse...

)] < Back Next » Cancel

Figure 21: Export wizard: page 2
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4 Metamodel

4 Metamodel

EvolveDB uses EMF for the database (MDDE model) and the migration metamodel. This
section gives a short overview of both metamodels.

4.1 MDDE metamodel

2 DataType ‘2 Referential_Action| & ColumnSize B NamedEIement| |Q Database_Schema
= CHAR = RESTRICT java.lang.String T name : EString = location : EString
= WARCHAR = CASCADE = version : EString
= BINARY = SET_NULL
= VARBINARY = NO_ACTION
- TINYBLOB T |
~ TINYTEXT [0..1] schema
= TEXT
- BLOB B column
= MEDIUMTEXT = defaultvalue : EString
= MEDIUMELOB = notMull : EBooleanObject = false [0..*] entited
= LONGTEXT = unigue : EBooleanChbject = false
- LONGBLOB = gutolncrement : EBocleanObject = false H Table |
= ENUM = size @ ColumnSize o_“‘%'.egetprimaryl(eys{} : PrimaryKey
= SET = type : DataType = CHAR & getPrimaryKeyByName(primaryKeyName
= BIT = uniqueConstrainthame : EString EString) : PrimaryKey
= TINYINT @ validateDefaultValue(diagnestics EDiagnosticChain, context EMap) o_“‘%'.egetForeignKeys{} : ForeignKey
= BOOL : EBoolean @ getMainPrimaryKey() : PrimaryKey
= BOOLEAN @ validateSizeValue(diagnostics EDiagnasticChain, context EMap) : []
= SMALLINT EBoolean
= MEDIUMINT & validateUniqueConstraintName(diagnostics EDiagnosticChain,

B :E]]:EGER context EMap) : EBoolean ‘T~ [0.1] table

- BIGINT T [0.%] columns

= FLOAT

— DOUBLE [1..1] referencedTable
= DECIMAL

- DEC [0..*] referencedBy [
= DATE .

- DATETIME B PprimaryKey | B ForeignKey |
= TIMESTAMP - - o primaryForeignkey : EBooleanObject

- TIME =iprimaryKeyEIERCCleannbieet J e gnUp;ate: gefer};ntial_ndion T

= YEAR T OnDelete : Referential_Action = RESTRICT

T constraintName : EString
validateConstraintName(diagnostics EDiagnosticChain, context
[1..1] referencedKeyColumn EMap) : EBoolean

Figure 22: MDDE metamodel

The abstract syntax of the MDDE metamodel (fig. 22) is similar to the relational model. When
creating a new data source, the method getRootObject() from the EDBDataSource interface
has to return the root object from an instance of this metamodel. Typically, the root EObject
is an instance of class Database_Schema.
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4 Metamodel

4.2 Migration metamodel

| H migration

= fsymetricDifferenceModel : EResource

= urisymetricDifferenceModel : EString

e getResolvableSMO() : ResolvableOperator

bl getPartiallyResovablesMO() : PartiallyResolvable

3 getNotautimaticallyResclvable() : NotAutomaticallyResolvable
= SymmetricDifference : SymmetricDifference

i [0..1] migration

[0..*] schemaMuodificationCperators

= SchemaModificationOperator

T processStatus : ProcessStatus = RESOLVED

= description : EString

@ validateSMO(diagnostics EDiagnosticChain, context EMap) : EBoolean
e semanticChangeSets : SemanticChangeset

| i
H partiallyResolvable | | H ResolvableOperator | | H NotAutomaticallyResolvable

displayMame : displayMame : _, displayName : NotAutomaticallyResolvableOperatorType =
= PartiallyResolvableOperatorType = = ResolvableOperatorType MOWVE_PRIMARY_KEY

DELETE_COLUMM = CREATE_TABLE _, resolveOptions : ComplexResolveOptions = No violating

resolveOptions : ColumnOptions = data

No violating data

2 ResolvableOperatorType 2 PartiallyResolvableOperatorType 2 ColumnOptions
= CREATE_TAELE = DELETE_COLUMN = IGNCRE
= RENAME_TAELE = DELETE_FOREIGM_KEY = UPDATE_RCW _SET_TO_NULL
= CREATE_COLUMN = DELETE_PRIMARY_KEY = UPDATE_RC'W _SET_TO_DEFAULT
= CREATE_PRIMARY_KEY — DELETE_TABLE — DELETE_ROW
= CREATE_FOREIGN_KEY = SET_COLUMN_NOT_NULL = UPDATE_COLUMMN_SET_TO_NULL
= SET_COLUMN_DEFAULT_VALUE = SET_COLUMMN_SIZE = UPDATE_COLUMM_SET_TO_DEFAULT
= SET_COLUMN_AUTO_INCREMENT = SET_FOREIGNKEYS_TARGET_TAELE = MIGRATE_DATA
= REMAME_COLUMM = SET_COLUMMN_UNIQUE = DELETE_DUBLICATES
= CHANGE_REFERENTIAL_ACTION = SET_COLUMN_TYPE = IGNORE_DUELICATES
= SET_ATTRIBUTE_UNIQUE_CONSTRAINT_MNAME = CHANGE_TM_INTO_NM = SPECIFY_CONDITION_MANUALLY
= SET_ATTRIBUTE_FOREIGNKEY COMNSTRAINT_MAME = CHANGE_TM_INTO_MM_PRESERVE
- ~ CHANGE_NM_INTO_1N ¢ ComplexResolveOptions

2 ProcessStatus « NotAutomaticallyResclva = CHANGE_MNM_INTO_1M_PRESERVE
= = bleOperatorType - SET_COLUMN_TYPE_AND_SIZE ~ IGNORE

HEAOILED - - RESOLVE_BY_DB_ID
- IGNORE - MOVE_PRIMARY KEY CHANGE_TN_INTO_NM_MOVE - cARES
- UNRESOLVED - MOVE_FOREIGN_KEY - SPECIFY CONDITION MANUALLY

= MOVE_COLUMN
— JOIN_TAELE

Figure 23: Migration metamodel

The symmetric difference model created by SiLift during the model matching phase is only
used to represent the difference between the two model versions. The difference model is
unsuitable for adding the additional information required for the migration. For this reason,
we convert the difference.symmetric model into a migration model. Figure 23 shows the meta-
model for the migration model. The migration model references the symmetric difference
model and both mdde models.
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