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1. UML Model Transformation Tool (UMT)

UMT (UML Model Transformation Tool) is a prototype developed within the scope of
the DAIM, CAFE, COMBINE, and ACEGIS projects.

1.1. Overview

UMT is a tool to support model transformation and code generation based on UML
models in the form of XMI.

XMI models are imported by the tool and converted to a simpler intermediate format,
which is the basis for validation and generation towards different target platforms.

The intermediate format is an XML format, which in UMT is called XMI Light. The
end-user of the tool doesn’t need be concerned about this format. However, the
developers of code generators (emitters) need to know its details. (In this context, an
emitter is a mechanism that generates output from a source model, e.g. code. An
emitter is also called a code generator or a transformer.)

The main usage scenario is to import a UML XMI model and generate code for the
desired target platform. Figure 1 shows the high-level use cases that are most
pertinent to a developer using UMT.

Export XMI
— O OO
XMI

UML Tool HUTN

<<extend> <<extend>>

Import/export models Q

Choose target transformation

User configuration /_LQ

Q Preview transformation
System Developer
Install/Uninstall transformation (UMT user) ©

Edit target properties

Execute reverse transformation  EXecute transformation

Figure 1 UMT high-level use cases

Figure 1 shows the high-level use cases for a UMT user. The user will typically
import models in the form of XMI or XMI Light, which represent UML models from
some UML tool. The user will have the choice of choosing target technology, edit
some properties for the target technology, preview and then execute the
transformation. This will produce output for the target technology. The user will also
configure project- or user-specific settings and install/un-install transformations.

1.2. High-level architecture

Figure 2 and Figure 3 illustrates the high-level architecture of UMT. Figure 2
describes the high-level components independent of technology (platform-
independent). Figure 2 shows a more technology-near architecture.
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Figure 2 UMT high-level architecture (platform-independent)

The UMT tool consists of sub-tools that provide different end-user functionality. The
model browser/editor provides a viewer towards a model and the capability of
assigning different kind of properties to model elements, for example technology-
specific properties. The project editor provides a context for working with source
models. The profile editor provides a means of providing support for the concepts in
product line architectures. The transformation tool provides the means for defining
and modifying new transformations.
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Figure 3 UMT high-level architecture (Platform-specific)

Figure 3 shows a platform-specific mapping of UMT’s high-level architecture, where
the different components are represented by a platform-specific view of their
realisation. The <<java>> stereotype reflects a java implementation; the <<xml>>
stereotype reflects an XML file; the <<xslt>> stereotype reflects an xslt file; the
<<javaclass>> stereotype reflects a compiled java class.

1.3. UMT Tool-chain

UMT can be used as both a visual tool and as a command-line tool. The architecture
of it's code generation component (transformation engine) is based on XSLT. It also
supports other kinds of transformer implementation, e.g. java-based. Details of the
transformation architecture are described in chapter 1.4.

An overview of the UMT tool-chain, where UMT is integrated with a UML modelling
tool, is shown in Figure 4.

© (2) 3 (4
o R XMI doc of ~
\[/ A @_’ oc o XMI nght
UML Model of UML Model

UML model

UML Tool :
Document / / ,f/ \
Data - aMC |8, J2EE

Java, GML, SQL, . .Net, ,

Process () C# .. | wsbL,

Figure 4 UMT tool chain
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The process of using UMT together with a modelling tool is described in a simple way
below.

(1) The source for using UMT is a UML model described in some UML tool
capable of exporting XMI.

(2) XMl is used as an intermediate format, which is exported from the UML tool
and imported by UMT. XMI will provide tool-independence with respect to
the UML modelling tool.

(8) The XMI-representation of the model is imported by UMT.

(4) UMT transforms XMI to a simpler format, called XMI Light. This
transformation is done in order to simplify later transformations. XMI Light is
further described in chapter 1.3.2. UMT uses XSLT to transform XMI to XMl
Light.

(5) XMI Light is the internal model representation used by UMT. This is the
format that is transformed to different target technologies, like Java, C#,
XML-based formats like WDSL, GML, database schemas, application
server technologies, like J2EE, .Net.

(6) UMT transforms the XMI Light to desired target technology using a
transformer (a transformation implementation). In UMT, this is normally
XSLT, but may also be a Java-implementation.

XMI Light is transformed to the end-result, for instance J2EE, WSDL, GML, etc.

1.3.1. XMl integration

As shown in the previous chapter, UMT uses XMI as the UML integration format. The
currently supported XMl is XMI version 1.0 for UML version 1.1/1.3 and XMI version
1.1 for UML 1.3 and 1.4.

1.3.2.  XMI Light

XMI Light is the internal model used by UMT, i.e. it is an intermediate format used by
the tool. It is also, however, a simple lexical view into the UML model.

UMT transforms XMI to the XMI Light format, which is used by the tool for browsing
and editing. The UMT transformers use XMI Light as a source metamodel for doing
code generation.
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Figure 5 XMI Light meta model

The example below shows how the XML-based representation of the XMI Light
looks. The details of the format are specified in an XML schema file (XMI Light.xsd).
Figure 6 shows the UML source for the example.

<model xmins:xsi  ="http://wwmw. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi:noNamespaceSchemalocation ="XM Light.xsd">
<package id ="rootPack_ticket" name="ti cket">
<class abstract ="fal se" id ="cl ass_Ti cket Servi ce" name="Ti cket Servi ce"

stereoType ="service">
<implements id ="cl ass_| Ti cket Servi ce" />
<implements id ="cl ass_| Aut hori sat on" />

<attribute cardinality ="1..1" name ="owner" type ="dt_string"/>
<attribute cardinality ="1..1" name="version" type ="dt_string"/>
<association aggregationType  ="none" cardinality ="0..*" collectionType ="set"
name="r eser vati ons" targetClass ="cl ass_Reservation"/>
<operation name="buyTi cket " returnType ="cl ass_Ti cket" />
<operation name =" pay">

<parameter name="anount" type ="dt_i nteger"/>
</ operation >
<taggedValue tag ="persistence" value ="transient"/>

</ class >
< class abstract ="fal se" id ="class_Ti cket" name="Ti cket" stereoType ="entity">
<attribute cardinality ="1..1" name="price" type ="dt_integer"/>
<attribute cardinality ="1..1" name="i ssueDat e" type ="dt_date"/>
<attribute cardinality ="1..1" name="ticket_id" type ="dt_string"/>
<taggedValue tag ="persistence" value ="transient"/>
</ class >
<class abstract ="fal se" id ="cl ass_Reservati on" name ="Reservati on"
stereoType ="entity">
<attribute cardinality ="1..1" name="reservation_id" type ="dt_string"/>
<association aggregationType  ="none" cardinality ="1..*" collectionType ="set"
name="r eservati on_for" targetClass ="cl ass_Ticket" />
<taggedValue tag ="persistence" value ="transient"/>
</ class >
<class abstract ="fal se" id ="class_I Ti cket Servi ce" name="1Ti cket Servi ce"
stereoType ="interface">
<operation name ="payReservation" returnType ="cl ass_Reservation">

<parameter name="ti cket _id" type ="dt_string"/>
</ operation >
<operation name="get Ti cket s" returnType ="dt _|ist_Ti cket_"/>
<operation name ="reserveTi cket">
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<parameter name="ti cket _id" type ="dt_string"/>
</ operation >
<taggedValue tag ="persistence" value ="transient"/>

</ class >
<class abstract ="fal se" id ="cl ass_| Aut hori saton" name ="1Aut hori sat on"
stereoType ="interface">
<operation name  ="1ogi n" returnType ="dt_string">
<parameter name="user nane" type ="dt_string"/>
<parameter name="password" type ="dt_string"/>

</ operation >
<taggedValue tag ="persistence" value ="transient"/>
</ class >
<datatype id ="dt_string" name="string"/>
<datatype id ="dt_i nteger" name="integer" />
<datatype id ="dt_dat e" name="date" />

<datatype id ="dt_list_Ticket_" name="1ist(Ticket)"/>
<package id ="pack_Ti cket Factory" name ="Ti cket Fact ory">
<class abstract ="fal se" id ="cl ass_Ti cket Fact ory" name ="Ti cket Fact ory">
<attribute cardinality ="1..1" name="session_i d" type ="dt_string"/>
<operation name="cr eat eTi cket " returnType ="cl ass_Ti cket" />
<taggedValue tag ="persistence" value ="transient"/>
</ class >

</ package >
<package id ="pack_Ti cket Shop" name ="Ti cket Shop">

<uses target ="pack_Ti cketFactory"/>
<class abstract ="fal se" id ="cl ass_TShop" name =" TShop">
<attribute cardinality ="1..1" name ="shop" type ="dt_string"/>
<taggedValue tag ="persistence" value ="transient"/>
</ class >

</ package >
</ package >

</ model >
<<senice>> O
TicketSenice
+ owner : string |Authorisaton
+ \ersion : string TicketShop
+ login(username : string, password : string) : string + TShop
+ buyTicket () : Ticket
+ pay(amount : integer) ‘
[TicketSenvice ‘
+ payReservation(ticket_id : string) : Reservation
+ getTickets() : list(Ticket) $
+ reserveTicket(ticket_id : string)
+reservations TicketFactory
+ TicketFactory
0.*
<<entity>>
<<entity>> 1 Ticket
Reservation " |+ price : integer
+ reservation _id : string . + issueDate : date
+resenation_for |, ticket_id : string

Figure 6 UML Ticket example

Figure 6 shows the UML model representation corresponding to the XMI Light
example above.

The XML schema for XML Light is described in appendix 2.

1.4. Transformer development

The transformer architecture in UMT is based on a flexible model where different kind
of transformer implementations can be plugged in.

Currently, two main different types of transformers can be plugged in: Java
transformers and XSLT-transformers.
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1.4.1. XSLT transformer

A UMT XSLT transformer is an XSLT Stylesheet that produces transformations
based on XMI Light input models.

Currently, there are two kinds of XSLT transformers; single-file and multi-file.

Single-file XSLT transformers are aimed at producing one single output file from the
source model, e.g. a WSDL or SQL file. The single-file transformation process is
implemented just by an XSLT file and the result is that produced by that file.

Multi-file XSLT transformers are aimed at producing several output files from the
source model, e.g. a set of java files. The multi-file transformation process is
implemented by an XSLT file and pre-processed by a UMT Java Transformer class.
The XSLT result defines an XML structure of packages and files, which is used to
produce physical files. The processing of a multi-file transformation is currently
implemented by the UMT class ‘transformer. DefaultMultiFile Transformer’.

Common to both types of transformers is that the XSLT relates to the XMI Light input.
A format pattern of a single-file XSLT:

<xsl : styl esheet version="1.0" xmiIns:xsl="http://www.w3.0rg/1999/XS L/Transform">
<xsl:output method="xml" indent="yes"/>

< xsl:tenpl at e match=" nodel ">
<xsl:apply-templates select="package"/>
</ xsl:tenpl ate>

< xsl:tenpl at e match=" package">
J
THIS IS PRODUCED AS OUTPUT FOR THE PACKAGE.

J
<xsl:apply-templates/>
</ xsl:tenpl ate>

<l--
**x  template match class
=
<xsl : tenpl at e match=" cl ass">
J
THIS IS PRODUCED AS OUTPUT FOR THE CLASS
J
<xsl:apply-templates select="attribute"/>
<xsl:apply-templates select="association"/>
<xsl:apply-templates select="operation"/>
</ xsl : tenpl at e>

A format pattern of a multi-file XSLT is shown below. The difference from the single-
file patterns is that different file-outputs are separated within XML file tags. The
explanation for the tags is described below the example.

<xsl : styl esheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XS L/Transform">
<xsl:output method="xml" indent="yes"/>

< xsl :tenpl at e match=" nodel ">
<xsl:apply-templates select="package"/>
</ xsl:tenpl ate>

< xsl:tenpl at e match=" package">
< package>
<xsl:attribute name="name"><xsl:value-of sele ct="@name"/></xsl:attribute>
<xsl:attribute name="stereotype"><xsl:value-o f select="@stereoType"/>
</xsl:attribute>
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<xsl:apply-templates select="class"/>
<xsl:apply-templates select="package"/>
</ package>
</ xsl:tenpl ate>

<l--

***  template match class

-->

<xsl : tenpl at e match=" cl ass">

< file>

<xsl:attribute name=" t ype">javaclass</xsl:attribute>
<xsl:attribute name=" fi | enanme"><xsl:.value-of select="@name"/>
</xsl:attribute>
<xsl:attribute name=" | ocat i on">interfaces/<xsl:value-of select="../@name"/>
</xsl:attribute>
<xsl:attribute name=" st er eot ype">interface</xsl:attribute>
<xsl:attribute name=" ext ensi on">java</xsl:attribute>

package interfaces;
import java.util.*;

public interface <xsl:value-of select="@name"/> {
<xsl:apply-templates select="attribute"/>
<xsl:apply-templates select="association"/>
<xsl:apply-templates select="operation"/>

</ file>
</ xsl : tenpl at e>

<l--

*** template processAttributes
-->

<xsl:tenpl at e match=" attri bute">
public <xsl:call-template name="map2JavaTyp e"><xsl:with-param
name="orgtype" select="@type"/></xsl:call-template> get<xsl:call-template
name="firstUpperCase"><xsl:with-param name="input"
select="@name"/></xsl:call-template>();

public void set<xsl:call-template name="fir stUpperCase"><xsl:with-param
name="input" select="@name"/></xsl:call-template>(< xsl:call-template
name="map2JavaType"><xsl:with-param name="orgtype"
select="@type"/></xsl:call-template><xsl:text>&#32; </xsl:text><xsl:value-of

select="@name"/>);
</ xsl : tenpl at e>

<l--

**xx - template processAssociations
-->

<xsl : t enpl at e match="association">
</ xsl : tenpl at e>

<l--

***  template processOperations
=>

<xsl : t enpl at e match="operation">
<xsl:apply-templates select="parameter"/>
</ xsl : tenpl at e>

<l--

*** template processParameter
>

<xsl : t enpl at e match="parameter">
</ xsl:tenpl ate>
</ xsl : styl esheet >

The multi-file properties are defined for each file by the XML file-element which can

have the attributes as shown in the XML extract below.
< file>
<xsl:attribute name=" t ype">javaclass</xsl:attribute>
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<xsl:attribute name=" fi | enane"><xsl:value-of select="@name"/>
</xsl:attribute>
<xsl:attribute name=" | ocat i on">interfaces/<xsl:value-of select="../@name"/>
</xsl:attribute>
<xsl:attribute name=" st er eot ype">interface</xsl:attribute>
<xsl:attribute name=" ext ensi on">java</xsl:attribute>

J

HERE Goes the Content of the file
Ji
</ file>

— The attribute ‘type’ says what kind of target file type this is. Currently, only type="xml”
or type="xml-file” will signify the processing result. A type of xml/xml-file will be attempted
processed as an XML-file.

— The attribute ‘filename’ signifies the result filename.
— The attribute ‘location’ signifies the directory location of the file.

— The attribute ‘stereotype’ signifies the stereotype that applies to the file item. This is
currently not used.

— The attribute ‘extension’ signifies the file extension for the output file.

1.4.2. Java transformer

A UMT Java emitter a Java-class that implements the UMT Transformer interface

‘transformer. TransformationEngine’, which is shown below.
public interface TransformerEngine

public void setinputSource (java.io.Reader input);

public void setTransformationimpl (Object impl);
public void setOutputDir (String dir);

public void doTransformation ();

public void addTransformationResultListener

(TransformationResultListener listener);

}

The simplest way of implementing this interface is to subtype the class
‘transformer.AbstractTransformer’, which implements all but the ‘doTransformation’
method.

The default input that is sent in a ‘setinputSource’ call is an instance of a model on
XMI Light form. The transformation itself must be implemented in the
‘doTransformation’ method. An example is given in the ‘DefaultJavaTransformer’
class shown in the appendix in chapter 3.

In order to add a new transformer (install it) in UMT, the UMT transformation
configuration tool can be used. This is described in chapter 1.5.7.

1.5. UMT usage

1.5.1.  Starting the UMT GUI

The UMT GUI is started by running the batch-file ‘run.bat’ located at the root of UMT
installation directory. This will start the tool without in start up mode as shown in
Figure 7.
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# Open a model file without a project: In order to open an HWlar HMl
Light file, gao to the file menu, and select ‘apent<hl ar XMl Light Ll

output weindonn:

Figure 7 Newly started UMT

When UMT is started, you are ready to import XMI/UML XMI models. The best way
of doing so is to associate a project with your model file. It is also possible to open
model files without a project context.

The left side view default displays an ‘Information View’, which provides information
about available actions in UMT. You can switch to XMI Light model view by choosing
‘View|Windows|Xmi Light view’ from the menu or clicking the hyperlink under ‘remove
this view’ in the Information View. To change the default view to a XMI Light view,
open the ‘Settings|Preferences’ menu and change the ‘umt.defaultview’ property.

1.5.2. Working with projects

Projects are the best way to work with your XMl models. It gives you a way to
associate your model with a project context, which can be managed (e.g. control

source generation output directory). When opening a project, the associated XMI/XMI
Light file will be loaded.

1.5.2.1. Creating a project

There are two ways of creating a project in UMT, illustrated in Figure 8. From the file
menu, you can choose ‘new|project’ or ‘open|XMI/XMI Light as new project’.
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5 UMT - UML Model Transformation Tool 2 UMT - UML Model Transformation Tool

File Settings Transformation Frofiles  Wiew Hel | File  Settings Transformation Frofies  Wiew  Help

Project Mew » | | |
open Cpen Project
Save m Save JRIJEMI Light as new project
Close %M1 Light file and creates a new project associated with it | )
YU are cUFTen s N E— 1553
Delete thrnnnh the tra = = ¥ B

Figure 8 Creating a new project

These two options will both open the dialog shown in Figure 9. The latter will allow
you start with finding the file you want to work with. The first will launch an empty
create dialog.

% Create a new project x|
Project Marme BiookingSerwvice_PIh
Project Location wrrtexatnplelzombine Set project loc...
Source File nokingService Pl xml Addd zource

Ok | Cancel |

Figure 9 Create new project dialog

When you click the ‘Ok’ button, a project file will be created in Project Location,
associated with the model file selected in Source File. If the selected project location
already contains a project file, you will be prompted to overwrite or not. (There can be
only one project in a directory).

The model file will be loaded, and you are ready to perform transformations.

1.5.2.2. Opening a project

To open an existing project, choose the ‘File|Open|Project’ from the menu. This will
launch the project selector (Figure 10), which will allow you to select among the
projects and open one of them. The selector dialog shows the names of the projects,
and their location. (You may modify the value of the location property in this dialog.
This property controls where UMT looks for the project file.)

Click the ‘Ok’ button or press the enter key to open the selected project.

ject to Open X
.............. Name | value I

ocation |..1.exampleﬁ.Ti-:ket |

Reporthodel

Cancel |

Figure 10 Project selector dialog

After pressing the ‘Ok’ button, the project’s model file will be loaded.

Page 14 of 33



UMT documentation, version 0.8

1.5.2.3. Deleting a project

To delete an existing project, choose ‘File|Delete|A Project’ from the menu. this will
launch the project selector to delete a project.

Also, if a project is opened, you can delete it by choosing ‘File|Delete|Delete current
project’ from the menu.

1.5.2.4. View/edit project properties

Associated with each project is a set of project properties, some of which may be
modified by the user.

The ‘Project’ tab gives a view of these properties and a means of changing them
(Figure 11).

Madel Viewer Project | |

': LUrces Mame I Walue

Timestamps =ource_(] |..'l.example'l.Tiu:ket'|:tiu:ket_1 Ol firudd
Target Files
Transformations
Dirs %
Profile
servariahles
Wariables file

[}\{ransfurmaﬂuns Source Execute
Set zource | Execute transformations
Available Currett

WsDL

Reverse WDl =

Remove transformation |

Figure 11 Project properties

The project properties are ordered in groups, which define a set of properties. The
following describes the groups and the properties they contain:

Property group Description Properties

Sources Refers to the source file of source_0=the source file path
the project (operational)

Timestamps Different time stamps for Created, Last opened, Last saved,
the project (informational) Previous transformation (name),

Previous transformation time

Target Files The name of target files
associated with this project
(generated in this project)
(not used)

Transformations The transformations The names of the associated
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associated with this project
(currently only informational
— to be operational)

transformations

Dirs Directory settings gendir=the directory to which
source files are generated (for
multifile generations)

Profile Associated profile Profile name

information (informational)

User Variables

User defined variables used
for code generation

PACKAGE_NAME
PACKAGE_PATH

Variables file Output file for user
variables
1.5.3. After opening a project

When a project has been opened, the associated model will be loaded and become
visible within the UMT model viewer. You are now ready to perform transformations.

Figure 12 and Figure 13 shows the

UMT gui after loading a project/model with the

Information view and XMI Light view, respectively.

ZZ UMT - UML Model Transformation Tool [Ticket]

&

File Settings Transformation Profiles  Wiew Help

Madlel iewer I Project I

hodel Yiewer
=03 ticket

E‘-E Zdserice=> TicketSemice

f owner : string

'E wersion : string

<— resenrations : Resenration [0..7]
= buyTicket (x Ticket

= paw(x shop

+ E =zantityr= Ticket

- E <<entity=> Resenration

f reservation_id : string

resenration_for : Ticket [1..7]
=3 <<interfacerx |TicketSemice

= <<interfaces> Authorisaton
| TicketF actons

E TicketF actony

You have opened a UMT project

Mow, you have opened a project. You are now ready to perform transformations.
You may also edit preferences for the project,

ransformations
Tao perform a transfarmation, choase from the forward transformation menu'.

To add a new transformation, go to the edit menu, and choose Transfarmations'

Project preferences

To edit project preferences, select the projectipreferences menu iterm.

Remove this view
— uses
T Detatypes Yau are currently viesving the LIMT information padge. To swap to %M Light' view
R mode, click here. You can also switch view from the wiew menu by choosing
‘windows' and then the chosen view,
For more help, consult the UMT documentation, the help menu or look here,
oLt sweinchowy

Walidating [54X)
Parsing input.

Opening file.D:h\working,UNTVumtibind. . \exanpletTicket) ticket 1.0.xml

L« LI»

Figure 12 UMT - with loaded model (Information View)
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= UMT - UML Model Transformation Tool [Ticket] ;lglll

File Settings Transformation Profiles  Wiew Help @

Madlel iewer I ijectl REsults...

~Model Viewsr————— | . - - — 5
| ¥MI-Light representation line: 1 ‘ -— | Walidate
=03 ticket

E‘-E Zdsenice=> TicketSen

f owner : string

=model xmingxsi=" bt Fwww w3 org 2000 S hema-Ihstance”
¥sinoblamespaceSchemalocation="xM-Light xac'=
=package id="rootPaci_tickel' name="tickal'=
=class abstract="false" id="class_TicketTervice" name="TicketSenice"
stereaType="service"=
=implements id="class_[TicketSendce'l=
=implements id="clzss_fAuthorizaton =
=attribute cardinalite="1.." name="owne/" type="df_siing'i=
=attribute cardinalite="1..{" name="varsion" type="a_string'i=
=association agaregationType="none" cardinality="0_* collectionType="ze" id="3.5"
name="reserations" targetClass="clazs_Ressnation'=
=operation name="HuTickal' returnType="cizss Tickel'r=
=aperation name="pay"=
=parameter name="amount" type="dt_intege"l=
=loperation=
=tagoedyvalue tag="persislence” value="fransient'i=
=iclass=
T Detatypes =rlass ahatract="false" i

'E wersion : string
<— resemvations : Reser
= buyTicket (x Ticket
= paw(x shop
+ E =zantityr= Ticket
- E <<entity=> Resenration
f reservation_id : strin

resenration_for : Tic
=0 <<interfacesr TicketS:
= <<interface>> LAutharis
| TicketF actons

E TicketF actony

active true
o stion MY Y SRV ER SO
echnology JZEE
[
oLt sweinchowy

Opening file.D:h\working,UNTVumtibind. . \exanpletTicket) ticket 1.0.xml
Walidating [54X)
Parsing input.

L« LI»

Figure 13 UMT w. loaded model (XMI Light view)

1.5.4. Forward transformation

When a project (or an independent model) has been loaded, you can execute
transformations available in the ‘Transformations|forward transformation’ menu
(Figure 14).

You may also mouse right-click on the model tree to launch the transformation menu
(Figure 15).

File Settings | Transformation  Profiles  Wiew Help i
Waodel Vieveer wa gl transfarmation k WL
. Reverse transformation k =ML Schema
~hdacdel Wieser — | \
ML GEML 3.0 i
E-3 ticket L
. . GML 2,12 —
I.J—:I—E Eﬂsen.rlcebb TlcketSen =mod YDoclet 18 DA S
owner : string ¥sina - Lt s
f wersion : string = MySOL sgl scripk Fra="H kel
resenrations : Reser MySOL DB impl ESS_TJ'C.‘(EI’E
= buyTicket () Tichet sterer 1oL
— pav () shop : :
B <<ent . Javainterfaces TicketSen
entity>> Ticket Authorisato
—- =<entity>> Reservation Examnple 'Jawva’ transformer . T
£ S ™ harme="o
reseniation_id ; strin =aftribute cardinalit="1." narme="w
_ resen’at":'"—ff”: Tig =association agaregationType="hon
E’ ; : s<interfaces> ITicketSt § o p—t rasanvations” targetClass="rlzss_Resen:
o=} <<interdface=> lAuthoris e ey IH e e T 5 e, e e T 1 ey

Figure 14 Transformation menu
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Model Wiewer

. :l ¥MI-Light representation line: 2 [
& Transformations b MYSDIL

Fiawan e orgrc
#ML Schema nalocation="}

'E wersion : string GML 2.0 Lok ticket na

resenrations : I:ui,ralllseu id:"C.r-
2 tioett w
#Doclet EJB

owner : string

= pav i shop P
ﬁ:@ <<entity>> Tickel  MySQL sl script IE :gzzgzzj
-8B <<entity>> Resen  MyS0L DB impl L rdinalit="1_ -
':iresen.ratinn_id 0L Srdinalite="1 .-
reservation_fo g interfaces nagaregatior

=i} =z2interfaces= ITi

= aginterfacers 1A Example 'Java' transformer  petClass="clz
. enane i e name=" ST
[ TicketF actory I T e Tt e

Figure 15 Transformation menu (2)

When choosing a transformation, the transformation engine will execute the
associated transformation script/code. The result of a transformation is typically one
or more source code files, e.g. one WSDL file or many Java files.

When the result is a single file output, the user will be prompted for a place to save
the result. When it is many files, these will be placed relative to the ‘gendir’ property
location.

1.5.5. The Result tab

When the transformation is done, you can view the result in the result tab. It shows
the files generated and displays their contents (Figure 16 and Figure 17). If the result
is not saved to a file, the result tab will still show the produced result, but there will be
no associated file.

File Settings Tranmsformation Profiles  Yiew Help =y

hocel \-"iewerl Project Results.. |
File wigwier
I

[2F res il : Duwnvarking WM Twimtttestiresultt. xml - line: 1

=zchema elementFormDefault="qguaiifled" targetMamespace=" hitv Funw WYURL cox il
ximlnz="Attp A w2 or 200 XIWLE chema sminzex=" Ao A MYURL copm'=

=ahnotation=
=appinfols
=documentation xmlklang="e"=Generated XML Schema
fram UnL application schema using

SIMNTEF UWMT. The main UL module: =ldocumentation=
=iannotation=
2l-=========== Root element, if and JdReference lipes s=========x
=eletnetit hame="Rool'= LI

Figure 16 Result tab
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File Settings Transformation  Profiles  Wiew Help ey

Model Viewer | Project RESUHS--.I
File wigwner

[ ticket.idl :—Biwurkingu_lr-.ﬂTﬁunﬂ'lbim..'l.example'tTiu:kei'lsnuru:e'linterfac:es'cticket.idl lirve: 1
[& TicketFactory.idl =
[& TicketShop.idl

module ticket {
interface ITicketService {
public reservation payReservation(string ticket _id);
public listiticket) getTicket=(),

public waid reserveTicket(string ticket _id];
ki

interface lAutharizaton |

=
Figure 17 Result tab (several files)

To view a file wihtin the result tab, single click on the file name in the list view. To
open the file in an external editor, double click on the file name. This will launch an
external viewer/editor (default notepad, but this can be modified in the
‘Setttings|Preferences’ menu).

1.5.6. Reverse transformation

Reverse transformations are available with or without a project context. A reverse
transformation loads a source file, e.g. WSDL and generates a model, which in turn
can be used for transformations, or just stored as XMl or XMI Light.

Reverse transformations are defined in the same way as forward transformations,
and become available in tool menu ‘Transformations|Reverse transformation’ (Figure
18).

= UMT - UML Model Transtormation Tool [Ticket

File Settings |IransFu:urmatiu:un Profiles  Wiew Help =y

Maodel Yiewer Forward transformation k I

todel Yiswer F_E'u-'rl-' kransfiormation

vi-Liaht represe

Figure 18 Reverse transformation

An example of a reverse transformation is from WSDL to XMI Light.

1.5.7. Settings

1.5.7.1. Transformations

Transformations are added dynamically, through the ‘Settings|Transformations’
menu.

This will launch a transformation editor, which allows to add, remove and modify
transformations (Figure 19).
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= Editor Transformations

ems
WsDL

Reverse WSDL

¥ML Schema

GML 3.0

GML 2.1.2

XDoclet EJB

MySOL sol script

MySGOL DB impl

IDL

Java interfaces

Example “Java" transformer

Close |

. x|
1 Marme Yalue
l:)irecticun IFarsweard =
mplemertation transformationsvwebser  find |
Ottty pe |zinclefile |
Profile 2GS =
Type |zt =

Figure 19 Transformation editor

The transformation editor displays the available transformers and allow to
view/modify their properties.

The following table explains the properties of a transformation:

Property

Values

Description

Direction

Forward | Reverse

The direction of the
transformation

Implementation

xslt or java file name

A pointer to the
implementation of the
emitter.

Outputtype
(used for type xslt)

singlefile

multifile

the output result will be a
single file | the output will
be several files

Profile <name of the associated Profile associated with the
profile or ‘none’> transformation (not
operational)
Type xslt xslt: The emitter is
. implemented by an XSLT
java

velocity (to be
implemented)

file

java: The emitter is
implemented by a java
class.

The emitter is a (set of)
velocity template(s).

To add a new transformation, launch the create dialog by right-clicking in the list view

and choose ‘add’ (Figure

20).
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= Editor Transformations

Ems 1 Transformation Property | Wy

WSDL irection Farsward
mplemertation tranzformations
utpLttype [singlefiie
rofile |.ﬂ-.|:eGIS

YRE st

Reverse WsDL

Figure 20 Adding a new transformation

Fill out the information in the dialog (Figure 21) and press ‘Ok’. A new transformation
is created and available for execution from the transformation menus. If needed, the
transformation can be edited from the transformation menu after it is created (e.g. to
change the transformer script/class).

& Add transformation x|
Tranzfarmation natme |r-.-1':.-'Transfu:|rmatinn
Ot type zinglefile ;I
Implementation (=zcript) My zcript sl RO = = =
Tranzfarmet impleme. . [xst ;I
Direction Foraard ;I
Profile none ;I
ok | Cancel |

Figure 21 Add transformation dialog

To remove a transformation, use the ‘remove’ action from the right-click menu. The
‘edit’ option will allow you to change its name.

1.5.7.2. Profiles

Profiles define model concepts and is comparable to a UML profile. A profile in UMT
define modelling concepts that is legal within a specific context/domain. It can then
be used to check a model, and also to associate with projects and transformations.

Profiles can be managed in the profile editor, availble via ‘Settings|Profiles’ menu.
The editor is similar to the transformation editor (Figure 22).

New profiles can be added/removed/edited by executing and add/remove/edit action
from the right click menu in the list view.
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= Edit Profiles

ems
AceGlS
Standard

Close |

|
1 Concept | mMetamodel Base
LzinessService Ipackane =l
ritity Iclazs =l
nterface Iclazs =l
manages |az=zociation =l
=ervice Iclazs =l
Types |
Mame Walue |
blok & hinary type ‘I
boolean boolean type
byte byte type
char character type
jirt rteger type ;I

Figure 22 Profile editor

Concepts and types can be added or removed by right-clicking within the property

area for the concepts/types, and click the add or remove action (Figure 23).

Concept Metamodel Base |
Busines=Service |packaoe =l
ertity Llyos =l
interface Iss =l
manages O e =ociation =l
service Edit 53 =

Use for loaded model

Figure 23 Adding a profile concept

A concept/type can be modified by editing the name directly or (for the concept),

modify the meta type it applies to.

by Concept
eritity
rterface
manages
=SErvice

Figure 24 Changing a concept

packade

=

package

attribte
szsociation
opetation

dependency

1.5.8. Checking a model's consistency to a profile

A model can be checked with respect to its consistency with a defined profile. In the
example above, a profile can be selected and "used" for the current project/model.
It can later be checked by invoking the "Profiles/Check adherence to profile" menu

action.
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1.5.8.1. Preferences

UMT preferences can be edited through the preference editor, availble thorugh the
‘Settings|Preference’ menu.

There are currently two preferences that can be modified here:

Preference Values Description

umt.defaultview infoview (defult))modelview | The view visible in the right-most
pane in UMT. This is either an
information view or an XMI Light
model view.

umt.external.editor Default value is ‘notepad’. Editor launched in the Result tab
Can be changed to anything | for viewing results externally.

1.6. Command-line transformations

Command-line transformations is supported through the class
umtmain.UMTCmdMain.

It can also be run through via the (windows) batch-file umtcmd (or provide your own
batch-file).

The following command-line parameters are allowed/expected to the command-line
interface:
umtemd -xmil-xmil -i<input_file> -t<transformation> [-o<output_file>][-d<output_dir>] | -I/list

-s = source type xmi or xmi light.

-t = transformation name.

-i = input file.

-0 = output directory (optional) (Default is ./gen)
-| = list available transformations.

1.7. Activity graphs in UMT

UML Activity graphs can be read by UMT in the form of XMI for Activity Graphs. XMI
1.1 for UML1.3/UMT1.4 is currently supported.

To open an activity graph, choose on the File-menu, open and then XMI Activity.
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= UMT - UML Model Transformation Tool =1O] x|
FR Settings Transformation  Profiles  View  Help e

Model “iewver I Project | Results... |
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iem hlenu

rder Coffee pa
Kl ILFI

butput wwinciowy

Figure 25 UMT activity view

1.8. UMT summary

Further information regarding UMT and the latest available downloads can be found
at http://www.modelbased.net/umt.
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2. Appendix (XMI Light schema)

- <xsd:schema xminsixsd ="http://ww.w3. org/ 2001/ XM_Schema"
elementFormDefault ~ ="unqual i fi ed" attributeFormDefault ="unqual i fied">

- <xsd:annotation >

<xsd:documentation >XM Light/HUTN. This format is inspired by
Conponent Mbdel | i ng Language (CM.). It is a Human Under st andabl e
Textual Notation that describes the aspects of a UML nodel that
is essential for code generation. As with XM for UML nodels, XM
Li ght describes the UML nodel info, but in a nuch sinpler nmanner,
al t hough not all aspects of UML info is described. XM Light
version: 1. 1</ xsd:documentation >

</ xsd:annotation >

- <l
Main Element

-—>
- <xsd:elementname ="nodel ">
- <xsd:complexType >
- <xsd:sequence >

<xsd:element name="package" type ="package"
maxOccurs =" unbounded" />

<xsd:element name="dat at ype" type ="dat atype" minOccurs ="0"
maxOccurs =" unbounded" />

</ xsd:sequence >

<xsd:attribute name="nane" type ="xsd: Nane"/>

<xsd:attribute name="i d" type ="xsd:|D"' use ="optional"/>

<xsd:attribute name="st er eoType" type ="enunmbdel St ereoTypeType"
/>

</ xsd:complexType >

- <le-
Enforcing constraints

>
- <xsd:key name ="cl asslds">
- <xsd:annotation >

<xsd:documentation >List of class ids. To be used by
xsd: keyref definitions. </ xsd:documentation >

</ xsd:annotation >
<xsd:selector xpath =".//cl ass" />
<xsd:field xpath =" @d" />
</ xsd:key >
- <xsd:keyref name  ="super Cl assExi sts" refer ="cl asslds">
- <xsd.annotation >

<xsd:documentation >Shal | ensure that the superd ass
attribute refers to an existing
cl ass. </ xsd:documentation >

</ xsd:annotation >
<xsd:selector xpath =".//cl ass" />
<xsd:field xpath =" @uper C ass" />
</ xsd:keyref >
- <xsd:keyref name  ="targetC assExists" refer ="classlds">

- <xsd:annotation >
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<xsd:documentation >Shal | ensure that the targetC ass
attribute refers to an existing
cl ass. </ xsd:documentation >

</ xsd:annotation >
<xsd:selector xpath =".//associ ation"/>
<xsd:field xpath =" @ ar get d ass" />
</ xsd:keyref >
</ xsd:element >

-
Complex types

>

- <l
package is equivalent to a UML package

->
- <xsd:complexType name ="package">
- <xsd:sequence >

<xsd:element  name="uses" type ="uses" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="cl ass" type ="cl ass" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="dat at ype" type ="dat atype" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="package" type ="package" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="t aggedVal ue" type ="taggedVal ue"
minOccurs =" 0" maxOccurs ="unbounded" />

</ xsd:sequence >

<xsd:attribute name="nane" type ="xsd: Nanme"/>

<xsd:attribute name="i d" type ="xsd:|D' use ="required"/>

<xsd:attribute name="st er eoType" type ="enunPackageStereoTypeType"/>
<xsd:attribute name="i nports" type ="xsd: Nanme"/>

</ xsd:complexType >

- <l
uses indicates a UML dependency association

->
- <xsd:complexType name ="uses">
<xsd:attribute name="t ar get " type ="xsd: | DREF"/>
</ xsd:complexType >

- <l--
implements indicates a UML implements association

>

- <l
@id is a required reference

->
- <l
@name is an optional reference provided for

usability if the ids are not human understand able.
->

- <xsd:complexType name ="i npl enent s">
<xsd:attribute name="i d" type ="xsd:|DREF" use ="required"/>
<xsd:attribute name="name" type ="xsd:string" use ="optional"/>

</ xsd:complexType >
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-
“class is equivalent to a UML class
In XMIL this is also used for
Classes stereotyped <<Interface>> and
Classes stereotyped <<DataType>> which has
SUM(attributes, associations,superClass,operatio ns) >0

>
- <xsd:complexType name ="cl ass">
- <xsd:sequence >

<xsd:element name="uses" type ="uses" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="i npl enent s" type ="inpl erent s" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="attribute" type ="attribute" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="associ ati on" type ="associ ation"
minOccurs =" 0" maxOccurs ="unbounded" />

<xsd:element name="oper ation" type ="operation" minOccurs ="0"
maxOccurs =" unbounded" />

<xsd:element name="t aggedVal ue" type ="taggedVal ue"
minOccurs =" 0" maxOccurs ="unbounded" />

</ xsd:sequence >

<xsd:attribute name="nane" type ="xsd: Nane"/>

<xsd:attribute name="i d" type ="xsd:|D"' use ="required"/>
<xsd:attribute name="super C ass" type ="xsd: | DREF"/>

<xsd:attribute name="abstract" type ="xsd: bool ean"/>

<xsd:attribute name="st er eoType" type ="enuntl assStereoTypeType"/>

</ xsd:complexType >

- <xsd:complexType name ="dat at ype">
<xsd:attribute name="name" />
<xsd:attribute name="i d" type ="xsd:|D"' use ="required"/>

</ xsd:complexType >

- <l
attribute is equivalent to a UML attribute

->
- <xsd:complexType name ="attribute">
- <xsd:sequence >

<xsd:element maxOccurs =" unbounded" minOccurs ="0"
name="t aggedVal ue" type ="taggedVal ue"/>

</ xsd:sequence >

<xsd:attribute name="nane" type ="xsd: Nane" use ="required"/>

<xsd:attribute name="i d" type ="xsd:|D' use ="optional"/>

<xsd:attribute name="type" type ="xsd:|DREF" use ="required"/>
- <l

Used to be hutnType

-—>
<xsd:attribute name="cardi nal i ty" type ="xsd:string"/>
<xsd:attribute name="st ereoType" type ="enumAttri buteStereoTypeType"

use ="optional " />
</ xsd:complexType >

- <l--
association is equivalent to a UML association

>
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- <xsd:complexType name ="associ ation">
<xsd:attribute name="nane" type ="xsd: Nane"/>
<xsd:attribute name="i d" type ="xsd:|D"' use ="optional"/>
<xsd:attribute name="t ar get Cl ass" type ="xsd: | DREF"/>
<xsd:attribute name="cardi nal i ty" type ="xsd:string"/>
<xsd:attribute name="col | ecti onType" type ="enuntCol | ecti onType"/>
<xsd:attribute name="aggr egat i onType" type ="enumAggregati onType"/>
<xsd:attribute name="st er eoType"
type ="enumAssoci ati onSt ereoTypeType" />

<xsd:attribute name="r ever se" type ="xsd:string"/>

- <le-

Ordering
>

</ xsd:complexType >

- <l
operation is equivalent to a UML operation

-—>
- <xsd:complexType name ="operation">
- <xsd:sequence >

- <xsd:elementname ="parameter" minOccurs ="0"
maxOccurs =" unbounded">

- <xsd:complexType >

<xsd:attribute name="di rection"

type ="enunDi recti onType" />
<xsd:attribute name="name" type ="xsd: Nane"/>
<xsd:attribute name="type" type ="xsd:|DREF"/>

</ xsd:complexType >
</ xsd:element >

<xsd:element maxOccurs =" unbounded" minOccurs ="0"
name="t aggedVal ue" type ="taggedVal ue"/>

</ xsd:sequence >

<xsd:attribute name="nane" type ="xsd:string"/>

<xsd:attribute name="i d" type ="xsd:|D' use ="optional"/>

<xsd:attribute name="r et ur nType" type ="xsd: | DREF"/>

<xsd:attribute name="st er eoType" type ="enunOperati onStereoTypeType"
/>

<xsd:attribute name="vi sibility" type ="xsd:string"/>

</ xsd:complexType >

- l--
Ta<g.ged values for the UML extension mechanism name =value
>
- <xsd:complexType name ="t aggedVal ue">
<xsd:attribute name="t ag" type ="xsd:string"/>
<xsd:attribute name="val ue" type ="xsd:string"/>

</ xsd:complexType >

- <le-

Simple types
>

- <xsd:simpleType name  ="enumAggr egati onType">
- <xsd:restriction base ="xsd:string">
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- <l--
UML composition

>
<xsd:enumeration

- <l--
UML aggregation

>
<xsd:enumeration

- <l--
UML association

>
<xsd:enumeration
</ xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
- <xsd:restriction base
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
</ xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
- <xsd:restriction base
<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
</ xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
<xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
<xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
<xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
<xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
<xsd:restriction
</ xsd:simpleType >
- <xsd:simpleType name
<xsd:restriction

</ xsd:simpleType >

value ="conposite"/>
value ="aggregate"/>
value ="none" />
>
="enunCol | ecti onType">
="xsd: string">
value ="set" />
value ="list"/>
value ="bag" />
value ="di ctionary"/>
>
="enunDi recti onType">
="xsd: string">
value ="in"/>
value ="out"/>
value ="inout"/>
>

="enumVbdel St er eoTypeType">

base =" xsd: string"/>

="enunPackageSt er eoTypeType">

base =" xsd: string"/>

="enunCl| assSt ereoTypeType">

base =" xsd: string"/>

="enumAssoci ati onSt ereoTypeType">

base =" xsd: string"/>

="enunOper ati onSt er eoTypeType">

base =" xsd: string"/>

="enumAttri buteStereoTypeType">

base =" xsd: string"/>
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- <xsd:simpleType name  ="hut nType">
<xsd:restriction base =" xsd: string" />
</ xsd:simpleType >

</ xsd:schema >

3. Appendix (UMT Java Emitter example)

The example given below shows an UMT Java Emitter class that parses the source
(XMI Light) model using an XML DOM parser and then outputs some dummy Java

classes to standard 10.
package transformer;

/**

* @version 1.0

*

: @description

: @author Jon Oldevik, (jon.oldevik@sintef.no)
* @copyright (c) SINTEF 2002 (www.sintef.no)

)

import javax.swing.*;
import org.w3c.dom.*;

import umtmain.*;
import java.io.*;

public class DefaultJavaTransformer extends AbstractTransformer
implements TransformerEngine, OutputListener

{
private String _transformationimpl;
private static InputHandlerFactory _handlerfactory;

public DefaultJavaTransformer () {
_handlerfactory = new InputHandlerFactory ();

}

public void setTransformationimpl (Object impl) {

try {
_transformationimpl = (String)impl;
} catch (Exception ex) {
}
}

/**

*

* doTransformation does all the transformation work.
* Assumes Hutn XML input

*

*/

public void doTransformation () {
try {

0";

System.out.printin("DefaultJavaTransformer::doTransformation

XMLULtility xmlutil = new XMLUTMility ();
java.util.Collection ¢ = xmlutil.readXML(_inputsource);

java.util.Iterator it = c.iterator();
if (it.hasNext()) {

Page 30 of 33



UMT documentation, version 0.8

Element root = (Element)c.iterator().next();
transformDocument (root);
}else {
System.out.printin ("No model to transform.");
}

} catch (Exception ex) {

addLine ("Failed to perform transformation" +

ex.getMessage());

}

protected void transformDocument (Element element)

{
I

System.out.printin (“transformDocument " +

element.getNodeName());

_handlerfactory.createlnputHandler(element).processContent();

} catch (Exception ex)

ex.printStackTrace();

protected interface InputHandler

{
}

public void processContent ();

protected class InputHandlerFactory

I

public InputHandlerFactory () {

public InputHandler createlnputHandler (Element elem) {

System.out.printin("createlnputHandler : " +

elem.getNodeName());

String name = elem.getTagName();
InputHandler handler = null;
if (name.equalsignoreCase("model")) {
return new ModellnputHandler (elem);
} else if (hame.equalsignoreCase("package™)) {
return new PackagelnputHandler (elem);
lelse if (hame.equalsignoreCase ("class")) {
return new ClassInputHandler (elem);
lelse if (name.equalsignoreCase (“attribute™)) {
lelse if (name.equalsignoreCase ("association")) {
}else if (name.equalsignoreCase ("operation™)) {
lelse
return new AbstractinputHandler(elem);
return handler;

protected class AbstractinputHandler implements InputHandler

{

protected Element _element;
public AbstractinputHandler (Element elem) {

_element = elem;

public void processContent () {

/I NOOP
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protected class ModellnputHandler extends AbstractinputHandler

public ModellnputHandler (Element element) {
super (element);
}

public void processContent () {
try {
NodelList list = _element.getChildNodes();
for (inti = 0; i < list.getLength(); i++) {
if (list.item(i).getNodeType() ==
Element.ELEMENT_NODE)

_handlerfactory.createlnputHandler((Element)list.item(i)).processC
ontent();

} catch (Exception ex) {
ex.printStackTrace ();
}

}
}

protected class PackagelnputHandler extends AbstractinputHandler

public PackagelnputHandler (Element element) {
super (element);
}

public void processContent () {
try {

/*
* Create directory
*/

String stereotype = _element.getAttribute("stereoType");

/*

* test stereotype

*

addLine("package " + _element.getAttribute("name") + "

R

NodelList list = _element.getChildNodes();
for (inti = 0; i < list.getLength(); i++) {
if (list.item(i).getNodeType() ==
Element. ELEMENT_NODE)

_handlerfactory.createlnputHandler((Element)list.item(i)).processC
ontent();

addLine("} // end of package " +
_element.getAttribute("name"));
} catch (Exception ex) {
ex.printStackTrace ();
}

}
}

protected class ClassInputHandler extends AbstractinputHandler

public ClassInputHandler (Element element) {
super (element);

public void processContent () {

try {
/*

Page 32 of 33



UMT documentation, version 0.8

* Create file(s)
*/

String stereotype = _element.getAttribute
("stereotype");

addLine("class " + "/* " + stereotype + " */ " +
_element.getAttribute("'name"));

addLine("{");

NodelList list = _element.getElementsByTagName(");

for (inti=0; i < list.getLength(); i++) {

NodelList attributes =
_element.getElementsByTagName("attribute");

NodeList associations =
_element.getElementsByTagName("association");

NodeList operations =
_element.getElementsByTagName("association");

addLine("}");
} catch (Exception ex) {
ex.printStackTrace ();
}

public void addLine (String line) {
System.out.printin(line);

}
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