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Part 1

The Why
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Laws of software development

First law: Decompose!!!

Second law: Decompose!!!
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Requirement 1

ÁCode generator is software

=> Decompose the code generator!!!
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Requirement 2

ÁFlexibility and user control

ÅUser should be able to build transformation/generation 

like Lego®
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Part 1 Conclusion

ÁMake decomposition work in favour of user flexibility
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Part 2

Some Theory
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Terminology 1

ÁTransformation Definition 

= set of transformation rules that define the link between 

input and output (model) elements

ÁExamples

ÅSet of QVT rules, ATL spec, Velocity templates, Xpand

templates
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Terminology 2

ÁTransformation Tool 

= tool that is able to execute a transformation definition on 

one or more input models.

ÁExamples

ÅATL, Velocity Template Engine, Xpand, OptimalJ, 

Arcstyler, MetaEdit+, é.
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Terminology 3

ÁTransformation Execution 

= a single run of a transformation tool on certain input 

models

ÁExample

ÅMe running some Velocity template to generate 

documentation from a MagicDraw UML model
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Direct or Indirect Generation

ÁIndirect Generation

ÅTool takes a transformation definition as parameter for execution

ÁDirect Generation

ÅTool and transformation definition are one (often hard coded)

Transformation

Tool

Transformation

tool

Transformation

definition

Direct Generation Indirect Generation
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Transformations are functions

Áé or methods

ÁCompare

Åint add(int first, int second)

ÅJavaModel generate(UMLModel in)

ÅJavaModel generate(UMLModel in, Template temp)

ÁNote: type of the mogram (model/program) is element from 

language metamodel
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Functions may be applied to results

ÁCompare

Åadd(add(2,add(3,4)), 5)

ÅJava2text(UML2Java(UML2UML(myModel)), template)

MyModel

template

UML2UML

Java2text

UML2Java

Out.java
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Types of Transformations

ÁT2M (also known as creator, injector)
ÅTransforms text into model (in-memory structure)

ÅEquals parser/analyser

ÁM2M (also known as transformer, generator)
ÅTransforms model into model

ÅNo equal in compiler technology

ÁM2T (also known as finisher, extractor)
ÅTransforms model into text

ÅEquals pretty printer
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Link to Language

17
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Sideline: Be Careful with Words!

ÁA .java file is not the Java language

ÁAn SQL query is not the SQL language

ÁAn XML file is not the XML language

A DSL Model is NOT a DSL!!!

An AST is not the abstract syntax of a 

language!!!

© Copyright 2008 Anneke Kleppe
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To Text or to Model

ÁGenerating to concrete syntax (i.e. Text)

ÅAlmost all template mechanisms assume this

ÅEasy and simple (Wysiwyg)

ÅNot very expressive

ÅCan be used for all textual syntaxes

ÅOne generator per output file

ÅDisallows composition of transformations

ÁGenerating to abstract syntax

ÅMost template languages unusable

ÅLess easy to use

ÅVery expressive

ÅAllows better composition of transformations

19
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Link to Language
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Part 2 Conclusion

ÁUse M2M for the more complex transformations

ÁUse M2T (pretty printing) and T2M (parsing) 

21
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Part 3

Decomposition
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Network of Transformations

23
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Example UML to Java (Octopus)

ÁGenerate(UML in)

1. UML temp1 = split-interface(in);

2. Java temp2 = createMiddleTier(temp1);

3. Java temp3 = createStorageTier(temp1, temp2);

4. Java temp4 = createUITier(temp1, temp3);

5. Java out = split-empty-subclasses(temp4);

6. SringBuffer text = out.toString();

Á Each of steps 1-5 is again decomposed into several steps

24
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Example createMiddleTier(UML in) 

ÁcreateMiddleTier(UML in) 

1. Java out= doBasicUML(in);

2. addOclExpressions(in, out); // changes out

3. addMultiplicityChecks(in, out); // changes out

4. addConvenienceOperations(in, out); // changes out

5. addVisitors(in, out); // changes out

Á Each of steps 1-5 is again decomposed into several steps

Á Etc. etc.

25
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Ways to combine M2Ms

ÁSequential

Ågen1 ; gen2; gen3; é

ÁConditional

Åif é then genA else genB endif

ÅNote: where does guard come from?

ÁParallel

ÅgenY | genZ
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Mappers

ÁMultiple M2M transformers

ÅSometimes working on the same model 

=> need for communication between them

ÁMappers give information on the work of other 

transformations
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Example

Ápublic class ClassifierMap {

Åpublic OJPathName javaTypePath() // normal

Åpublic OJPathName javaFacadeTypePath() // in case of interface-

split

Åpublic OJPathName javaDefaultTypePath() // the class to instantiate 

in case of interface-split

Åpublic OJPathName javaElementTypePath() // in case the classifier 

is a collection: the type of the elements in the collection

Åé

Á}

28
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Template languages for M2T

ÁSuitable for not too complex transformations

ÁInput model is already (more or less) structured according to 

output

ÁResult is always text (file, String, StringBuffer, é)

ÁBut é they are very convenient!

29
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Example M2T template (JET)

Á package <%=jClass.getPackageName()%>;

Á /**

Á * This class is generated from a model

Á */

Á public class <%=jClass.getName()%> { 

Á <% for (Iterator i = jClass.attributes(); i.hasNext(); ) { %>

Á <%     Attribute att = (Attribute) i.next(); %> 

Á

Á private <%=att.GetType()%> <%=att.getName()%> ; 

Á

Á public <%=att.GetType()%> get<%=att.getName()%> {

Á return <%=att.getName()%>;

Á }

Á public void set<%=att.getName()%> (<%=att.GetType()%> value);

Á this.<%=att.getName()%> = value; 

Á }

Á <% } %>

Á }
30

This is from abstract 

syntax to concrete 

syntax
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Octel: a template language for M2M

Á private void addFieldGetSet(é) {

Á if (owner instanceof OJClass) {

Á /**<octel var="myOwner">

Á <field type="%FIELD_TYPE%" 

Á name="%FIELD_NAME%ñ

Á visibility="%OJVisibilityKind.PRIVATE%"

Á init="%FEATURE.javaDefaultValue()%ñ

Á static="%FEATURE.isStatic()%"/>

Á </octel>*/

Á }

Á é

31
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Adding the getter method

Á/**<octel var="owner">

Á <method type="%FIELD_TYPE%ñ

Á name="%FEATURE.getter()%" 

Á visibility="%FEATURE.javaVisibility()%ñ

Á static="%FEATURE.isStatic()%">

Á <comment> implements the getter for %comment% </comment>

Á <body octel_condition="%includeBodies%">

Á return %FIELD_NAME%;

Á </body>

Á </method>

Á </octel>*/

32
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Part 3 Conclusion

ÁUse networks of M2M transformations to do the work.

ÁSearch for / create template languages for M2M 

transformations.

33
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Part 4

Using Decomposition for Flexibility
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Roles

ÁModeler: creates input model, uses transformation tool

ÁEngineer: creates generator/transformation tool

35
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Giving control to modeller

ÁEngineer: wrap particular combi of transformations into one 

transformation tool

ÁAdd lots of conditionals/guards 

ÅThat steer the transformation process

ÁLet modeller determine value of conditionals/guards
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Part 4 Conclusion

ÁExpose decomposition of transformation to modeler

ÅFind balance: do not expose all, do not expose nothing

ÁBrings flexibility, even to hard-coded transformation tools

ÁFor Octopus see octopus.sourceforge.net
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Questions?


