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Abstract. The main drive for Model-Driven Architecture is that many
software applications have to be deployed on a variety of platforms. The
way MDA achieves this is by transforming a platform-independent model
of the software to a platform-specific model, given a platform model. In
current MDA approaches, the model transformations implicitly represent
this platform model. Therefore, the number of different target platforms
is limited to the number of supported model transformations. We pro-
pose a separate platform model, based on description logics, that can
can be used to automatically select and configure a number of reusable
model transformations for a concrete platform. This platform model can
be extended to describe the relevant platform information, including con-
crete platform instances as well as platform constraints for each model
transformation. This separates the model transformation concern from
the platform concern and, since the model transformations are no longer
limited to targeting one platform, more platforms can be supported with
the same set of transformations.

1 Introduction

The Model-Driven Architecture (MDA) allows for “separating the specification
of the operation of a system from the details of the way that system uses the
capabilities of its platform.” [1]. This enables the deployment of software appli-
cations on a variety of different platforms. The MDA pattern involves modelling
the software in a platform-independent model (PIM). This PIM should then be
transformed to a platform-specific model (PSM), given a platform model (PM).
In current model transformation approaches for MDA [2], the model transforma-
tions themselves implicitly represent this platform model. As such, each platform
requires one or more corresponding model transformations, which are specifically
configured for that platform only. Because the platform concern is not separated
from the model transformation concern, the number of supported target plat-
forms is limited to the number of supported model transformations.

In practice, this means that only a relatively small number of general plat-
forms can be targeted, e.g. Java, EJB [3] or C++. Targeting very specific plat-
forms, e.g. Qtopia Palmtop Environment[4] or J2ME Mobile Information Device
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Profile 1.0 [5], is not feasible because of the maintenance overhead, even though
such precise targeting can result in a better optimised PSM in terms of memory
footprint, available features, etc. Especially in a world where constrained com-
puting devices become more commonplace every day [6], getting the most out
of such a platform is very important.

On the other hand, most model transformations are reusable over multiple
platforms and it is only how they are configured that makes them applicable
only to one specific platform. For example, one model transformation could tar-
get all Java 2 platforms by transforming UML “to-many” association ends to
attributes using the Java 2 Collections framework. If this transformation is con-
figured to be applied in combination with a transformation that targets the Java
Swing framework, the target platform is already limited to J2SE for the desk-
top computer [7]. The fact that each configuration of model transformations is
also maintained by hand, makes that the problem of limited platform support
remains.

We propose a separate platform model, which can be used to automati-
cally select and configure a number of reusable model transformations for a con-
crete platform. This platform model is expressed in the Web Ontology Language
(OWL) [8], which is an extensible language for describing ontologies. Further-
more, we use the OWL-DL variant, which corresponds to description logics [9],
such that computational completeness can be guaranteed. This platform model
forms a basis for describing platforms in general and can be extended to include
the specific platform information that is relevant for a particular application do-
main. The model transformations can be augmented with a platform constraint
that refers to the platform model. This way, the model transformations are no
longer limited to one platform, but can instead be used for a well-defined class
of platforms. An automatic reasoner, such as RACER [10] or Pellet [11], can be
used to verify whether a concrete platform satisfies the platform constraints of
a model transformation.

Section 2 explains in detail how platforms can be modelled. The definition of
platform dependency constraints is discussed in section 3 and is illustrated by an
example PIM and example model transformations. Section 4 explains how rele-
vant model transformations are selected, based on their platform constraints and
the concrete platform description. Section 5 discusses related work and section 6
concludes this paper.

2 Modelling Platforms

In order to reason about platforms and platform constraints, an ontology of plat-
forms is used. Ontologies can serve as a common vocabulary for a domain [12].
The relationships between the ontology elements can be used to reason about
elements based on that ontology, even if those elements aren’t related directly.
A platform ontology allows one to base expressions about a platform on the
vocabulary expressed by the ontology. By using a shared model of platforms, we
can reason about the relationship between a platform description and a platform



constraint, even if the two do not have a direct relationship. An example plat-
form constraint is that the Java 2 Collections framework needs to be present.
An example of a platform description is a Sharp Zaurus hand-held computer.
Since both the platform constraint and the platform description refer to the
platform ontology to explain what the Java 2 Collections framework and the
Zaurus hand-held computer are, one can derive whether the Zaurus hand-held
computer platform satisfies the Java 2 Collections framework constraint.

2.1 A Platform Vocabulary

Before modelling any specific platforms or platform properties, a basic structure
needs to be defined, into which platform extensions can be fitted. We will use
a predefined ontology for describing computing context [13], which includes the
platform. This ontology is in turn inspired by the User Agent Profile specification
(UAProf) [14] and Composite Capability/Preference Profiles (CC/PP) [15], both
of which are standards intended to describe target platforms. The ontology is
expressed in OWL, an extensible standard for describing ontologies. OWL has
a variant, called OWL-DL, that corresponds to description logics, allowing for
automated reasoning about the ontology. The ontology used complies to this
OWL-DL variant. The part of the ontology that models platforms is shown in
Fig. 1.
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Fig. 1. Part of the context ontology for describing platforms

The platform concept in this ontology can provide software and hardware. A
’*’ next to the relationship names denotes a one-to-many relationship. Software
and hardware are broken down into different sub-concepts. This is denoted by
the special “isa” subsumption relationship, e.g. the set of operating systems



subsumes the set of software in general. The software can impose requirements
on the platform, e.g. the need for a network resource, a particular virtual machine
or a user interface rendering engine that supports voice communication. This is
denoted by the “requiresPlatform” relationship, which points to a description of
the required platform.

The ontology can be extended for particular domains of platforms, such as
Java virtual machines. Fig. 2 shows part of such an ontology. Above the line is a
taxonomy of the Java virtual machines themselves. The “VirtualMachine” con-
cept starts with “context:” to indicate it refers to the “VirtualMachine” concept
from the main context ontology. The “JavaVM” can be subdivided in many dif-
ferent configurations. The “JDK” was the first Java configuration. “J2SE” refers
to the virtual machines based on JDK 1.2 or up. “PersonalJava” is an early ver-
sion of Java for mobile devices, which was later re-done as “J2ME”. “J2ME”
offers two main configurations, “CDC” and “CLDC”, which are in turn refined
by several sub-profiles. Each of these virtual machine classes implies a specific
set of libraries and rendering engines. This is shown below the line: the “JDK”
includes a simple “AWT” rendering engine, whereas “JDK1.1” already supports
event-driven AWT, as does “CDC”. “J2SE” includes “Swing” in addition and
“MIDP” has its own rendering engine, named “LCDUI”. Similarly, different ver-
sions of the java.util library are included in the “CLDC”, “JDK”, “CDC” and
“J2SE” virtual machines.
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Fig. 2. Part of an ontology describing Java virtual machines



2.2 Modelling Concrete Platforms

Given the base context ontology and the extensions for the relevant domains, we
can model concrete platforms as ontology instances. The Sharp Zaurus PDA, for
example, has a J2ME PP virtual machine. The ontology extension that describes
this is shown in Fig. 3.
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Fig. 3. Partial platform description for the Sharp Zaurus PDA

The concepts “Platform” and “PP” are taken from the context and Java on-
tologies. The instances, “zaurusC860” and “zaurusPP”, are depicted as rounded
rectangles and are instances of the “Platform” and “PP” classes. This is depicted
by the “io” relationships. Finally, the “zaurusC860” platform has a “provides-
Software” relationship with the “zaurusPP” Java Personal Profile virtual ma-
chine.

3 Modelling Platform Dependencies

The platform dependencies for a particular model transformation can be mod-
elled by defining new, completely specified concepts. Such concepts have necessary-
and-sufficient constraints in addition to any necessary constraints. A necessary
constraint is depicted by the “isa” relationship: whereas it is necessary that each
“JDK” instance is also an instance of “JavaVM”, being a “JavaVM” instance is
not sufficient for also being a “JDK” instance (see Fig. 2). We will use the nota-
tion for describing conditions as used in the Protégé ontology modelling tool [16].
A constraint that requires a platform with an “AWT” rendering engine can be
defined as a concept “JavaAWTPlatform”, which is a sub-concept of “Platform”
(necessary) and provides an “AWT” rendering engine (necessary-and-sufficient):

JavaAWTPlatform v context : Platform

≡ ∃ context : providesSoftware java : AWT

Whenever a “Platform” instance fulfils the condition of providing an “AWT”
rendering engine, it can be classified as an instance of “JavaAWTPlatform”. This
classification can be performed by automatic reasoners. This way, concrete plat-
form instances can be matched against a completely defined constraint concept.



If the platform instance classifies as an instance of the constraint concept, then
the constraint holds for that instance. For example, the “zaurusC860” platform
from Fig. 3 classifies as an instance of “JavaAWTPlatform”, since “zaurusPP”
is an instance of “PP”, which is a sub-concept of “AWT”.

3.1 Example PIM

Fig. 4 shows the UML class diagram of part of the PIM for a simple instant
messaging client. The instant messenger client is able send and receive messages
over different kinds of networks (e.g. Jabber/Internet or SMS)1. It also keeps a
list of contacts for each supported network. The InstantMessagingClient both
uses and implements the ErrorReporter interface: it reports raised exceptions
either on the command line or on a Network that implements ErrorReporter
(e.g. a Loopback network). The design is split up in a model, edit, view and
networking part, each in their own package. Concrete view and network types
are not shown in the class diagram and will not be considered for the purpose
of our example.

The example PIM contains several elements that are not available in the
programming language used for the target platform. These elements are the
“Applet”, “Observer”, “Observable”, “subscribe” and “Singleton” stereotypes,
the “String”, “Integer”, “Exception” and “OclAny” data types, association re-
lationships and specifications of operations (e.g. in OCL, a dynamic diagram or
an Action Language). Model transformations can be defined to translate each
of these elements to one or more elements that are available in the target pro-
gramming environment. Examples of some of these model transformations will
be discussed below. The ATL transformation language [17], which has a simple,
rule-based syntax, will be used to express these examples.

3.2 Example Model Transformations

A common way for transforming UML 1.5 [18] associations to corresponding at-
tributes in Java is to use the Java 2 Collections framework to implement a one-to-
many association. The following transformation rules use the java.util.List
interface and the implementing java.util.ArrayList class to achieve a one-
to-many association2:

rule AssocToSingleAttr {
from s : INMODEL!AssociationEnd (

s.isNavigable and
s.multiplicity.range ->select(r|r.upper <>1)->isEmpty ())

to t : OUTMODEL!Attribute mapsTo s (
name <- s.name ,
owner <- s.association.connection ->select(x|x<>s)->first (). participant ,

1 The Network class in the model actually represents a network connection; this is
why InstantMessagingClient “owns” Network

2 Note that, in ATL, additional headers are needed and rules are necessary for each
model element that needs to be copied/transformed. Only the rules that perform
actual transformation are shown here for brevity.



<< Observer , Singleton , Applet >>
InstantMessagingClient

+ init ():
+ start ():
+ stop ():
+ onRecvMsgChange (r:Message):
+ onRecvContactChange (c:Contact ):
+ report (e:Exception ):
−loadSettings ():

model

Contact

+ userId :String
+ name :String
+ status :String

<< Observable >>
ContactList

+ getIdentity (forNw :Network ):Identity
+ getUserName (userId :String ):String

list+

contact+

*{ordered }

<< Observable >>
NetworkSpecificData

<< Observable >>
Conversation

contact+

Identity

+ password :String

Message

+ sender :String
+ recipient :String
+ content :OclAny

+ send ():
conversation+

message+

edit

<< Observer >>
ContactEdit

<< create >> + ContactEdit (c:Contact ):ContactEdit
+ onStatusChange (s:String ):
+ onNameChange (n:String ):
−onChange ():
+ formatContact ():String

<< Observer >>
ConversationEdit

<< create >> + ConversationEdit (c:Conversation ):ConversationEdit
+ onMessageChange (m:Message):
+ onContactChange (c:Contact ):
+ onConversationClose
+ onConversationSend
−getSender (recipient :Contact ):Contact

<< Observer >>
ContactListEdit

<< create >> + ContactListEdit (c:ContactList ):ContactListEdit
+ onContactChange (c:Contact ):
+ onContactListAdd ():
+ onContactListRemove ():
+ onContactListAction ():
+ onNewContactDialogClose (okClicked :Boolean ,dlg :NewContactDialog ):
−getContactEditIndex (contact :Contact ):Integer

listEdit+

contactEdit+

*
{ordered }

contactList+

networking

<< Observable >>
Network

+ name :String
+ recvMsg :Message
+ recvContact :Contact

+ send (msg :Message):
+ login (uid :String ,pwd :String ):
+ logout
+ addContact (c:Contact ):
+ removeContact (c:Contact ):
+ getDefault ():Network[]

model+

<< subscribe >>

conversation+

*{ordered }

view

<< interface >>
ContactListView

+ addContact (c:String ,index :Integer ):
+ removeContact (index :Integer ):
+ addListener (l:ContactListViewListener ):
+ getSelectedContact ():Integer
+ setEnabled (enabled :Boolean ):

<< interface >>
ConversationView

+ getContent ():OclAny
+ addContent (c:OclAny ):
+ addListener (l:ConversationViewListener ):
+ setTitle (t :String ):
+ toFront ():

NewContactDialogListener

<< interface >>
NewContactDialog

+ getUid ():String
+ getName ():String
+ getNetwork ():Integer
+ getPassword ():String
+ addListener (l:NewContactDialogListener ):
+ addNetwork (n:String ):

ContactListViewListener ConversationViewListener

ViewFactory

+ createContactListView ():ContactListView
+ createNewContactDialog ():NewContactDialog
+ createConversationView ():ConversationView
+ getDefault ():ViewFactory

model+
<< subscribe >>

view+view+

model+

<< subscribe >>

network+

1..*
{ordered }

<< subscribe >>

network+

BelongsToNetwork

viewFactory+

ExceptionReporter

Fig. 4. Example PIM class diagram for a simple instant messaging client



type <- s.participant ,
visibility <- s.visibility ,
ownerScope <- s.targetScope ,
changeability <- s.changeability)

}

rule AssocToArrayList {
from s : INMODEL!AssociationEnd(

s.isNavigable and
not s.multiplicity.range ->select(r|r.upper <>1)->isEmpty ())

using { list : INMODEL!Interface =
INMODEL!Interface.allInstances()->select(c|c.name=’List ’)->first (); }

to t : OUTMODEL!Attribute mapsTo s (
name <- s.name ,
owner <- s.association.connection ->select(x|x<>s)->first (). participant ,
type <- list ,
visibility <- s.visibility ,
ownerScope <- s.targetScope ,
changeability <- s.changeability ,
initialValue <- value),

value : OUTMODEL!Expression (
language <- ’java ’,
body <- ’new java.util.ArrayList ();’)

}

The transformation rules translate only the navigable association ends to
attributes. The first rule translates all association ends with an upper multiplicity
range of “1” to simple attributes. The second rule translates all association ends
with an upper range other than “1” to Java Lists. The from keyword indicates
the element to read from the source model, whereas the to keyword indicates
the element to be created in the target model. The INMODEL and OUTMODEL in
the transformation refer to the meta-models used, which is the UML 1.5 meta-
model in both cases. The second rule has a using clause, which locates the Java
List interface. This List interface is then used as the type of the attribute that
is created. The ArrayList class is used for initial value of this attribute.

The AssocToSingleAttr transformation rule does not use any Java-related
elements, and has no platform dependencies. The AssocToArrayList rule uses
the Java 2 Collections framework, which is part of the “Java2Util” library from
Fig. 2. This corresponds to the following constraint:

Java2UtilP latform v context : Platform

≡ ∃ context : providesSoftware java : Java2Util

An alternative for the AssocToArrayList rule could use the java.util.Vector
class to implement the one-to-many association:

rule AssocToVector {
from s : INMODEL!AssociationEnd(

s.isNavigable and
not s.multiplicity.range ->select(r|r.upper <>1)->isEmpty ())

using { vector : INMODEL!Class =
INMODEL!Class.allInstances()->select(c|c.name=’Vector ’)->first (); }

to t : OUTMODEL!Attribute mapsTo s (
name <- s.name ,
owner <- s.association.connection ->select(x|x<>s)->first (). participant ,
type <- vector ,
visibility <- s.visibility ,
ownerScope <- s.targetScope ,
changeability <- s.changeability ,
initialValue <- value),



value : OUTMODEL!Expression (
language <- ’java ’,
body <- ’new java.util.Vector ();’)

}

Because the Java Vector class is already available in the “CLDCJavaUtil”
library from Fig. 2, the platform constraint can be relaxed to only requiring a
“CLDCJavaUtil” library:

JavaUtilP latform v context : Platform

≡ ∃ context : providesSoftware java : CLDCJavaUtil

4 Selecting Model Transformations

In order to select which model transformations need to be applied, the trans-
formations are grouped into sets of alternatives that represent the same func-
tionality. This grouping can be (partially) automated, based on a heuristic that
checks the input specification of the transformation rules. If certain transforma-
tion rules have the same input specification, then they are considered alterna-
tives. The transformation rules AssocToArrayList and AssocToVector, given
in subsection 3.2, have the same input specification (represented by the from
part). Hence, they are considered to be alternatives belonging to one group. The
groups that are formed in this way can be adapted manually afterwards. The
grouping information is reusable over multiple PIMs and PMs: it only has to be
re-computed if the set of transformation rules changes. An example grouping for
the model transformations needed for our example PIM is shown in Table 1.

AssocToArrayList | AssocToVector

Observer | JavaObserver

Accessors | Java2Accessors

Applet | MIDlet

Singleton

DataTypes | Java2DataTypes

Table 1. Example model transformations grouping

The AssocToArrayList and AssocToVector transformations have already
been discussed and form one group.The Observer and JavaObserver transfor-
mations both implement the “Observer”, “Observable” and “subscribe” stereo-
types. The first transformation requires no Java API, while the second uses the
Java 1.0 java.util.Observer interface and the java.util.Observable class.
The Accessors transformation creates accessor operations (getters and setters)



for each public attribute. Java2Accessors does the same, but uses the Java 2
Collections data types. The Applet transformation transforms all classes with
the “Applet” stereotype into Java applets, whereas the MIDlet transformation
transforms the same classes into J2ME MIDlets. The Singleton transformation
adds the singleton infrastructure to each class with the “Singleton” stereotype.
Finally, the DataTypes and the Java2DataTypes transformations translate the
OCL data types into Java data types and Java 2 Collections data types respec-
tively.

Since some model transformations may depend on the result of other model
transformations, they need to be ordered. The transformation dependencies can
also be checked (semi-)automatically by a heuristic that checks if the input speci-
fication of a transformation may overlap with the output specification of another
(represented by the to part). The output specification of the Java2Accessors
transformation states that it creates new operations. If another model transfor-
mation, JavaObserver, adapts all setter accessor operations for each Observable,
then its input specification could match elements generated by Java2Accessors.
Hence, Java2Accessors has to be placed before JavaObserver. If no decision
can be made on whether to put one transformation before another, the order is
left unchanged. This way, the developer can already pre-sort the groups of trans-
formations manually. The sorting information is, again, reusable over multiple
PIMs and PMs: it only has to be re-computed if the set of transformation rules
changes. The sorted list of transformation groups is shown in Table 2.

AssocToArrayList | AssocToVector

Accessors | Java2Accessors

Observer | JavaObserver

Applet | MIDlet

Singleton

DataTypes | Java2DataTypes

Table 2. Example model transformations grouped and sorted

From each group, at most one model transformation is selected. This selec-
tion is based on platform relevance. The platform relevance is determined by
subsumption of constraint concepts. If a constraint concept defines a subset of
another constraint concept, then that constraint is considered more platform-
specific3. Consider the following platform constraint:

CLDCUtilP latform v context : Platform

≡ ∃ context : providesSoftware java : CLDCJavaUtil

3 This criterion is based on the “Do the Most Specific” conflict resolution strategy in
Forward Chaining reasoners such as OPS5 [19] and successors.



Compared to the “Java2UtilPlatform” constraint, this constraint requires the
“CLDCJavaUtil” library instead of the “Java2Util” library. Since “Java2Util”
subsumes “CLDCJavaUtil” (see Fig. 2), “Java2UtilPlatform” also subsumes
“CLDCUtilPlatform”. Reasoner engines, such as RACER, can automatically
determine a taxonomy of constraints using such inference rules. Note that this
taxonomy can be determined without knowledge of any concrete platform (i.e.
the platform instances). As such, this taxonomy can be pre-computed and only
needs re-computing if the set of constraints changes.

One can imagine that there are cases in which one cannot determine whether
a constraint concept subsumes another constraint concept. Consider the follow-
ing constraint:

AWTUtilP latform v context : Platform

≡ ∃ context : providesSoftware java : CLDCJavaUtil ∧
∃ context : providesSoftware java : AWT

When comparing this constraint to “Java2UtilPlatform”, no conclusion can
be made on which is more specific. While “CLDCJavaUtil” is subsumed by
“Java2Util”, nothing can be said about “AWT”, since no comparable rule occurs
within the “Java2UtilPlatform” constraint. It is very unlikely that functionally
equivalent model transformations (i.e. alternatives from one group) will have
orthogonal (parts of) constraints (e.g. one constraint requires “AWT” whereas
another requires nothing of the sort). However, to cope with this case, one can
manually order a group of model transformations, such that the first most-
specific is chosen.

When selecting the model transformations for a specific platform, (1) the
local constraint taxonomy is taken for each group of alternative transformations
and (2) pruned such that all constraints that do not hold are removed. Note that,
if no transformations are left for a particular group after this step, no PSM can
be generated for the given platform. Then, (3) the first model transformation
for which the constraint forms a leaf in the taxonomy tree is chosen. All of the
steps 1-3 are of linear complexity4, so the selection mechanism in its entirety
also performs in linear time.

The list of chosen transformations for the example platform from Fig. 3 is
shown in Table 3.

The AssocToArrayList transformation was chosen over the AssocToVector
transformation, because it requires a “Java2Util” library instead of a “CLDC-
JavaUtil” library. For the same reason, the Java2Accessors transformation is
chosen over Accessors. The JavaObserver transformation is chosen over the
Observer transformation, because it requires a “JDKUtil” library instead of
just any “JavaVM”. Applet is chosen over MIDlet because the constraint of the
latter did not hold (a MIDlet requires J2ME MIDP). Finally, Java2DataTypes
is chosen over DataTypes, because it again requires a “Java2Util” library instead
of a “CLDCJavaUtil” library.

4 the set of transformations and the set of constraints are constant at this time



AssocToArrayList

Java2Accessors

JavaObserver

Applet

Singleton

Java2DataTypes

Table 3. Example selection of model transformations

5 Related Work

Model transformations are subject to similar configuration management issues
as regular software components [20]. Transformation dependencies can be made
explicit through their input and output specifications. Limited versioning sup-
port is provided by the platform constraints: one can discriminate on platform-
specificness of different versions of a transformation.

In Generative Programming [21] and Step-Wise Refinement [22], features and
feature models are used to model a family of software systems instead of a single
system. Features can be optional or mandatory for a software system, depending
on the presence of other features. In our framework, features are implicitly gener-
ated by model transformations, which are chosen based on platform constraints.
Feature models can be used to verify if the chosen transformations represent a
valid set of features.

The lack of explicit platform models is also discussed in [23]. They introduce
abstract platforms, which describe a set of elements to model a PIM against. This
set of elements includes design artifacts that are available in a target platform
(classes, interfaces) and design constructs that can be mapped to that platform
(stereotypes, profiles), e.g. with model transformations. The goal of abstract
platforms is to ease platform-independent modelling, whereas our platform mod-
els are meant to decouple model transformations from concrete platforms.

In [24], platform selection rules are discussed, which allow for pre-selecting
a number of target platforms. In that way, less platforms need to be supported.
In our case, platform selection rules can be used to narrow down the amount of
platform domain aspects (e.g. Java virtual machines) that need to be modelled
for a particular application domain (e.g. instant messaging). This does not con-
flict with the envisioned scenario [6] that targets an open-ended infrastructure of
unanticipated devices, since this is supported by in-depth modelling of platform
domain aspects, not the amount of aspects that are modelled.

In [25], an infrastructure for combining UML/MOF models and ontologies
is introduced. Such an infrastructure can be useful for a better integration of
platform constraints into model transformation languages that are based on
MOF.



6 Conclusion and Future Work

This paper has introduced a platform modelling framework that can describe
platform constraints as well as instances of concrete platforms. By separating
the platform concern from the model transformation configuration and moving it
to an explicit platform model, the model transformations can be reused over sev-
eral platforms. Our framework can automatically select a number of applicable
model transformations for a specific platform. This is done by matching platform
constraints for each model transformation against a concrete platform descrip-
tion. Both of these are based on a common ontology, described in OWL-DL,
such that an automatic reasoner can determine whether the platform matches
the constraint. In this way, more than one concrete platform can be supported
with the same set of model transformations.

Note that the reusability of the individual model transformations remains
the same. Only the configurations of model transformations, which are far less
reusable than an individual transformation, are now automatically derived by
means of an explicit platform model. As such, the separation of the platform
concern from the model transformation concern is not complete, since each model
transformation must include the local platform information that it is supposed
to add to the PSM.

The chosen ontology for modelling platforms may not be general enough for
all cases and it may also not be specific enough in some cases. Experience will
have to show how far we can go with the current ontology. However, we expect
that our mechanism can also be applied to different ontologies, since it only
requires that the constraints are expressed in description logic.

For the selection mechanism, all the potentially expensive calculations are
done in advance (i.e. transformation grouping and sorting and calculating the
subsumption taxonomy of constraints). Only if the set of transformations or
the set of constraints on those transformations changes, these calculations need
to be redone. When transforming a PIM to a PSM, using a concrete platform
model, three steps are performed to select which model transformations need to
be applied. Each of these steps are of linear complexity, such that the mechanism
in its entirety also performs in linear time. As such, the proposed mechanism
should scale sufficiently.

Using the current ordered lists of model transformation groups, only a lim-
ited set of model transformation dependencies can be expressed. The example
used in this paper shows a group containing the AssocToArrayList and Assoc-
ToVector transformations and another group containing Accessors and Java2-
Accessors. While we can express that the second group depends on the first, we
cannot express that, for the sake of type consistency, AssocToArrayList may
only be applied in combination with Java2Accessors. Recent work on feature
modelling [26,27] and product families [28] provides promising approaches for
modelling such complex dependencies and do automatic reasoning on them. We
will also investigate if we can map these feature modelling approaches to descrip-
tion logic in order to integrate feature modelling with our platform modelling
approach.
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3. DeMichiel, L., Ümit Yalçinalp, L., Krishnan, S.: Enterprise
JavaBeansTMSpecification. Sun Microsystems, Inc. (2001) Version 2.0.

4. Trolltech: Qtopia application platform for embedded Linux. (2005) [Online]
http://www.trolltech.com/products/qtopia/.

5. Sun Microsystems, Inc.: Java 2 Micro Edition website. (2005) [Online]
http://java.sun.com/j2me/.

6. Ducatel, K., Bogdanowicz, M., Scapolo, F., Leijten, J., Burgelman, J.C.: Scenarios
for Ambient Intelligence in 2010. IST Advisory Group (ISTAG). (2001) [Online]
ftp://ftp.cordis.lu/pub/ist/docs/istagscenarios2010.pdf.

7. Sun Microsystems, Inc.: Java 2 Standard Edition website. (2005) [Online]
http://java.sun.com/j2se/.

8. Smith, M.K., Welty, C., McGuinness, D.L.: OWL Web Ontology Language Guide.
World Wide Web Consortium. (2004) W3C Recommendation 10 February 2004.

9. Baader, F., Calvanese, D., McGuinness, D.L., Nardi, D., Patel-Schneider, P.F.: The
Description Logic Handbook: Theory, Implementation and Applications. Cam-
bridge University Press, Cambridge, UK (2003)
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