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Executive Summary  

This document constitutes the MARTES project deliverable D2.3 “Traceability Management 
Toolset” 

 

Its purpose is to implement the Traceability approach that is described in the MARTES 
deliverables D1.4 (first version) and D1.7 (final version) “Specification of the Model Driven 
Engineering Process”. 

 

Chapter 1 summarises the main objectives related to transformations, the transformation 
chain approach, and traceability within a transformation chain approach. 

In Chapter 2, we discuss an infrastructure that allows us to build transformation chains, 
independently of their implementation technology. We present a transformation tool 
framework developed by K.U.Leuven, called UniTI (Unified Transformation Infrastructure), 
that facilitates transparent composition and reuse of transformations components written in 
various transformation languages. 

In Chapter 3, we zoom in on the technical concerns of implementing traceability ‘in-the-small’ 
between individual model elements, and ‘in-the-large’ between complete models. We present 
a traceability framework developed by K.U.Leuven, called UniTrace (Unified Traceability), 

We extend in Chapter 4 the transformation chaining infrastructure UniTI with UniTrace in 
order to implement traceability ‘in-the-large’ between complete models. This chapter builds on 
the previous two chapters to implement end-to-end traceability across transformation steps. 
We describe the impact of the cross-transformation traceability approach UniTrace on UniTI. 

Finally, Chapter 5 presents the conclusions that can be drawn from the traceability 
implementation, and the lessons learned. 
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1 Introduction  

Model Driven Development (MDD) is the collective term for all kinds of software development 
techniques where models are treated as first class artefacts. On top of that, mature MDD 
approaches use automatic model transformations to derive lower-level, platform- and/or 
implementation-specific models from higher-level, more human-friendly models.  

Since model transformations can become complex quite soon, we believe that it is sensible to 
split large and complex transformations into smaller modular building blocks. Moving part of 
the complexity from the implementation to the composition can make complex 
transformations more manageable. Additionally, this opens up opportunities for reusing 
individual transformations as components in many transformation chains. 

One of the consequences of such an approach is that we will almost certainly end up with a 
multitude of intermediate models. These models are implicitly related through 
transformations. However, if we do not keep an explicit record of the links (traces) between 
their model elements, intermediate models will become isolated. Therefore, new or changed 
requirements will often be implemented only at the lower-level models, or even at the code 
level, without maintaining the relations with the higher-level models. As a result, these 
intermediate higher-level models become out of sync and lose their value. Hence, traces to 
requirement models also become obsolete. Propagating changes to higher-level models, and 
even to requirement models, is hard without appropriate traceability information. In addition, 
this kind of traceability is required by development standards, such as DO-178B for airborne 
software. 

We have defined the more theoretical aspects of traceability in the MARTES deliverable D1.7 
“Specification of the Model Driven Engineering Process”. We also argued that traceability 
information is best generated by the transformations, since this only incurs a small cost. In 
this deliverable, we focus on practical implementation aspects of traceability. We discuss a 
tooling infrastructure that allows us to automate the generation of (a portion of) end-to-end 
traceability models (i.e., from requirements models to code models). We also show how these 
traceability models can be exploited to improve transformations by providing trace information 
as an additional transformation input. 
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2 Transformation Chaining Infrastructure 

We believe that large and complex transformations can be simplified by splitting them into 
small and reusable parts. Hence, the complexity becomes more manageable and 
subtransformations become easier to implement, since they only need to address a limited 
subset of the total concerns. In order to get full benefits from this approach, tool support is 
indispensable, especially if we require end-to-end traceability throughout the intermediate 
models, as explained in later chapters. 

We have developed a tool called UniTI (Unified Transformation Infrastructure) that facilitates 
transparent composition and reuse of transformations components written in various 
transformation languages. In this chapter, we give a brief overview of UniTI. A more in-depth 
discussion can be found in [1]. We have taken a model-based approach to develop UniTI. Its 
core metamodel is discussed in Section 2.1. More user-oriented and implementation aspects 
are discussed in Section 2.2. 

2.1 Metamodel 
We have chosen to implement UniTI on top of the Eclipse platform and the Eclipse Modeling 
Framework (EMF). The core concepts of UniTI are expressed in a metamodel that is 
implemented in  Ecore, which is the metametamodel of EMF. Starting from this metamodel, 
we can use the EMF tools to generate Java implementation classes. Some of the advantages 
of this approach are: 

• Serialization is built-in 

• Notification of model changes is supported 

• Basic model editor is generated 

• Interaction with other EMF models is easier 

• Transformation chain is a model itself, so it is also transformable 

In the next paragraphs, we discuss the main concepts of the UniTI metamodel, as shown in 
Figure 1. We make a distinction between the specification of a transformation, which 
encapsulates a concrete implementation, and the execution or instance of a transformation, 
which is subject to composition.  
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Figure 1: The UniTI Metamodel 

 

Each TFSpecification is characterized by an implementation and an external specification. An 
AtomicTFSpecification defines the transformation directly in terms of a specific transformation 
technology. Up till now we support ATL, MTF and Java to express transformations. 
Alternatively, a CompositeTFSpecification is itself expressed as a chain of subtransformations 
(inherits from TFChain). Implementation details, whether atomic or composite, are hidden by 
subclassing (ATLImpl, MTFImpl and JavaImpl). Notice that it is not our intention to allow 
multiple implementations for one TFSpecification, but rather to provide a clear specification 
that hides intricate technology and implementation details.  

A TFSpecification is represented in terms of input and output models, denoted by 
TFFormalParameters, and their respective model types, denoted by modeling Platforms. For 
more details concerning modeling Platforms, we refer to [1]. Here, it suffices to consider it as 
a facility to fine-tune metamodels for a specific purpose. The combination of 
TFFormalParameters and modeling Platforms specify exactly what a TFSpecification requires 
from its outputs, and, hence, defines the context in which a transformation can be 
meaningfully executed. Modeling Platforms and TFSpecifications can be grouped and 
organized in TFLibraries. 

The lower part of Figure 1 represents the execution level. TFExecution and 
TFActualParameter are the runtime counterparts (or instances) of TFSpecification and 
TFFormalParameter. TFActualParameter is a container for a concrete Model, so only at this 
level we can execute a transformation. We introduce the Connector element to interconnect 
two TFExecutions through their TFActualParameters. The Connector is modeled as a class 
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so that it can provide additional behaviour, such as verifying models, pause execution, etc. A 
connection is valid only if the TFActualParameters have the same type (equal modeling 
Platforms). Finally, the TFChain class represents a transformation chains that is composed of 
TFExecutions, Connectors and Models. 

From this metamodel, we have generated a skeleton implementation and a graphical viewer. 
These were both completed and customized in order to improve usability. The next section 
gives a detailed overview of the result. 

2.2 UniTI Usage 
Creating transformation chains with UniTI encompasses two tasks: 

1. Defining one or more transformation libraries (or transformation specification 
packages). Transformation Specifications hide differences among transformations 
that are implemented in different technologies. 

2. Defining the transformation chain (or execution package) itself. Transformation 
Specifications are instantiated as Executions and are connected together. 

 

 

Figure 2: Adding Elements to a Transformation Specification Library 
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Without going into too much detail, we present a practical example of these steps in the 
remainder of this section. First, we create a new library (Specification Package) to which we 
can add TFSpecifications. Figure 2 shows how we can add new elements to the library 
‘MyLib’ through the context menu. 

Each type of TFSpecification is accompanied by a wizard that assists the user in filling out 
technology specific details of the transformation. These are necessary to be able to execute 
the transformation and differ among different technologies. Figure 3 shows the different steps 
of the ATL wizard. Each technology (ATL, MTF, Java) has completely independent wizards. 

 

 

Figure 3: The ATL Transformation Specification Creation Wizard 
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Next to the ATL TFSpecification, we also added an MTF TFSpecification to obtain the library 
shown in Figure 4. Notice that modeling Platforms have also been generated. In case the 
result is not completely what we want (because of wizard limitations), we can make detailed 
changes to the model at this point. For example, we might change the names of parameters 
or add constraints to the modeling Platforms. 

 

 

Figure 4: An Example Transformation Library 

 

After creating a library, in this case ‘MyLib’, we can use the TFSpecifications that are 
contained to create a transformation chain. In order to do so, we create a new Execution 
Package, which we call ‘MyChain’ in Figure 5, and import ‘MyLib’ so that we can refer to its 
elements. 
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Figure 5: Adding Elements to a Transformation Chain 

 

As shown in Figure 5, we can add TFExecutions to ‘MyChain’. Each TFExecution needs to 
point to an appropriate TFSpecification. Furthermore, we can add Connector and Model 
elements. A Model is a container that holds inputs and intermediate results from 
transformations. 
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Figure 6: A Transformation Chain consisting of Two Transformations 

 

A completely constructed transformation chain is shown in Figure 6. Two TFExecutions, 
‘Storage2UML‘ and ‘GetSetGenerator‘, are connected. The initial input is set to ‘Library.xmi’. 
This chain can be executed by right clicking the first transformation, and choosing ‘run’ from 
the context menu. All results become available as model elements after execution. 

Up to this point, no traceability information is generated. Each transformation stands in itself, 
and the relation between the intermediate input and output models is not persisted after the 
transformation chain has been executed. In Chapter 3, we develop a framework to implement 
traceability in general. In Chapter 4, we continue by incorporating this framework into UniTI. 
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3 Implementing a Traceability Approach 

In this chapter, we discuss how we can implement traceability. The traceability problem is 
decomposed into two parts: (1) the structure and storage of information, which is our main 
focus, and (2) the generation of traceability information. First, we take some high-level 
decisions in Section 3.1 on how traceability will be implemented. In Section 3.2, we discuss 
the storage and structuring of traceability information at the local and global level. Finally, we 
look at possible sources of traceability information in Section 3.3. 

3.1 Traceability Characteristics 
In the MARTES deliverable D1.7, we have discussed different types of traceability, 
possibilities to represent traceability links, and issues concerning interchange of traceability 
information. In this section, we recapitulate and detail the choices that we have made in these 
areas. See also Section 4.6 ‘Choosing the right technique’ of the MARTES deliverable D1.7. 

We can logically split up traceability in three parts: 

1. Requirements-to-model or text-to-model 

2. Model-to-model (transformation traceability) 

3. Model-to-code or model-to-text 

We mainly focus on the model-to-model layer, which consists of maintaining traces between 
the models that are involved in a transformation. However, this layer can absorb the other 
layers if requirements and code are expressed as models as well. In either case, model-to-
model transformation traceability is required for end-to-end requirements-to-code traceability 
in an MDD setting. 

We have chosen to pursue a combination of generic/full traceability, in which every possible 
element can be traced through general link, and specific traceability, in which each trace can 
have its own specific semantics. Generic traces can be generated almost for free as a side 
product of automatic transformations. In many cases, a transformation can also add more 
specific information. 

Concerning the representation of traceability information, we believe the best approach is to 
implement extra-model traceability. Application models are then completely unaware of 
associated traceability information, so that any model can be traced without requiring 
modifications to their metamodel.  

3.2 Traceability at Two Levels 
In order to realize and implement the characteristics as given in the previous section, we split 
up the traceability implementation in two parts. First, we address what we call local 
traceability, which refers to traceability between individual elements of different models. A 
distinct traceability model is created for every pair of models, which are related by a 
transformation. Secondly, we bind together all the model pairs in a global traceability model. 
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The latter allows to end-to-end navigation throughout a complete chain of intermediately 
generated traceability models. 

3.2.1 Local Traceability 
We refer to traceability between individual elements of different models as local or inter-
element traceability. A local trace link designates a direct relation between two model 
elements. The basic meaning of such a relation is that the target element was derived from 
the source element by a transformation. 

 

 

Figure 7: The UniTrace Metamodel 

 

Analogous to UniTI, we have used EMF to model and implement traceability. The traceability 
metamodel, which we calll UniTrace (see Figure 7), allows to represent Traces between 
TraceableElements. TraceableElements can refer to elements from any kind of model. A 
UniTraceModel is the collection of Traces between elements (TraceableElements) from 
exactly one source and one target model. For simplicity and modularity, we have decided not 
to allow links between multiple elements from multiple models. In other words, only one-to-
one links are allowed. More complicated many-to-one, one-to-many and many-to-many may 
convey additional information, related to the merging or splitting model elements, but it is not 
always clear what their semantics exactly are. This can lead to ambiguities on how a 
traceability model must be created, as was illustrated in Section 4.2.2 of the MARTES 
deliverable D1.7. It was shown there that two different traceability models could be generated 
just by slightly changing the implementation of a transformation: two one-to-one links can 
sometimes also be represented by one one-to-two link for example. 

Using exclusively one-to-one traces has the following advantages: 

• Clean separation of traceability information per model pair 

• Only one way to generate traceability information 

• Potentially ambiguous semantics of ‘many’ relationship do not need to be dealt with 
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As already mentioned, a Trace simply means that there exists an “is derived from” relation 
between two elements. We might sometimes want to attach more detailed information or 
more specific semantics to a trace. Tags, which are a kind of textual labels, are used as a 
non-intrusive and lightweight approach to extend Trace semantics. A UniTrace model can 
define a number of Tags, each having their specific meaning. Individual Traces can then refer 
to these tags in order to attach a more specific meaning. 

 

 

Figure 8: An Example UniTrace Model 

 

We have implemented the UniTrace metamodel in EMF, and created a customized 
viewer/editor for visualization purposes. Figure 8 shows the traceability model that connects a 
‘Book’ to a ‘Publication’ model. The traces are produced by a modified ATL example 
transformation that converts ‘books’ to ‘publications’ (part of the ATL transformation zoo [2]). 
Two traces are shown, which both are referring to the ‘Standard’ tag. 

The example clearly illustrates how UniTrace can be used to represent traceability links 
between two models. Since UniTrace is expressed as a model itself, traceability information 
can be produced by any transformation technology that supports EMF models. Manual 
creation of traces is also easy through the visual model editor, as shown in Figure 8. 

Since UniTrace only allows links between two models, we can’t really speak of end-to-end 
traceability yet. In the next subsection we develop a higher-level traceability framework that 
allows to join many UniTrace models into a global end-to-end traceability model. 

3.2.2 Global Traceability 
In UniTrace, traces refer to the elements of the models being traced (source and target 
model), but not the other way around, as shown in Figure 7 and Figure 9. This has an 
important consequence. If we have access to a Trace element, we can navigate to its source 
and target elements. But it is impossible to navigate from a source or target element to its 



 
MARTES

 
ITEA 04006 

 

 

Traceability Management Toolset 

Deliverable ID:  2.3 

 

Page    :  17 of 28 

Version:  1.0 

Date     :  20/09/2007 

Status :  Final 

Confid :  Public 

 

 

© Copyright MARTES Consortium 

associated Trace(s), since there is no pointer in that direction, as illustrated in Figure 9. 
Therefore, solely given a particular model element, we cannot locate its related elements via 
the traceability information. Unfortunately, we cannot just add the reverse pointer to solve this 
problem. UniTrace deliberately keeps models completely unaware of associated trace 
information (extra-model traceability) to prevent polluting models with traceability information. 
We therefore need to develop another mechanism that enables us to locate the necessary 
trace information associated with model elements. 

 

 

Figure 9: Unidirectional Local Navigation in UniTrace 

 

If we look at the problem from a broader perspective, we see that another related problem 
arises. If we consider more than two models, we also need more than one UniTrace model. 
The high level relations between all UniTrace models and their associated traced models are 
not recorded. We cannot see how models themselves are related. A UniTraceModel only 
refers to individual elements within its source and target models. In summary, we get a bunch 
of local traceability islands, while a global picture is missing. We refer to the ability to trace 
between complete models, e.g., that are part of a transformation chain, as global traceability. 

Similar to Barbero [3], we argue that introducing an additional level of (global) traceability 
information can solve most of the issues. At this level, we keep record of relations or traces 
between larger entities: regular models and traceability models as a whole, instead of 
individual elements. A global traceability model keeps pointers to UniTrace models and their 
associated models. It serves as a global access point to all traceability information in a 
certain context, e.g., a transformation chain.  

Figure 10 shows a global traceability metamodel. Notice the similarities with the UniTrace 
metamodel. In this case, we trace models (TraceableModel) and traceability models 
(UniTraceModel), instead of individual model elements (TraceableElement in Figure 7).  
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Figure 10: The Global Traceability Metamodel 

 

Figure 11 shows the relation between local (UniTrace) and global (GlobalTraceModel) 
traceability levels. UniTraceModels link individual model elements, whereas GlobalTraces 
records the relationships between models and their associated UniTraceModels. 

 

 

Figure 11: An Instance of the Global Traceability Graph 

 

Given a reference to the GlobalTraceModel, we can navigate through the traceability graph 
starting from any model element as follows (assume GlobalTraceModel GT and model 
element ME): 

 

1. Determine the model Model(ME) to which ME belongs. 

2. Collect all GlobalTrace elements that point to Model(ME). 

3. Collect all UniTraceModels that are referenced by the collected GlobalTrace elements. 
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4. Find all Trace elements that point to ME, and use them to get the appropriate 
source/target model elements (TraceableElements). 

5. Repeat from step 1 to navigate further to the source/target model until no traces can be 
found, which means that the terminal source or target model has been reached. 

3.3 Trace Generation Techniques 
Notice that our approach does not describe how (local) traces should be generated. We only 
require that traces are expressed using the UniTrace model. The source of trace information 
can be anything. 

Local traces are probably best generated by model transformations. They contain the 
necessary information to link up appropriate model elements. Furthermore, they can also tag 
traces if necessary, because they know the exact meaning of each particular trace that needs 
to be generated. This means that a transformation will have to produce additional trace 
outputs, namely one for each combination of regular input/ouput models. In Figure 12, two 
additional traceability models need to be generated: Tab traces between Ma and Mb, while 
Tac traces between Ma and Mc. 

 

Figure 12: A Transformation producing UniTrace Models 

 

However, there are cases where (complete) traceability information cannot be generated by 
the transformation, e.g., whenever manual changes are involved, or when we reuse an 
existing transformation in which trace generation was not foreseen. When such a situation 
occurs, there are techniques that can try to derive traces afterwards. In this document, we 
assume that traceability information is always generated by transformations. Other 
techniques for obtaining traceability are not considered further. 

If we look at global traceability, we can see that its structure is closely related to that of the 
transformation chain. Each transformation produces one or more UniTrace models that link a 
transformation source and target model, as illustrated in Figure 12. Therefore, we have not 
implemented the GlobalTrace metamodel from Figure 10 as such, but have assimilated its 
concepts in the UniTI metamodel.  
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4  Cross Transformation Traceability in UniTI 

In this chapter, we first incorporate the global traceability elements into UniTI, as described in 
Section 4.1. In Section 4.2, we discuss how this affects the usage of UniTI in practice. And in 
Section 4.3, we present an approach to provide individual transformations with access to the 
traceability information produced by previous transformations. 

4.1 Extending the UniTI Metamodel 
As was shown in Figure 12, we assume that transformations produce traceability information 
as regular output models. However, traceability models should not be treated as regular 
models. They contain no additional system information, and are in most cases no candidates 
for further transformation.  

 

 

Figure 13: The UniTI Metamodel with Dedicated Traceability Support 

 

We have extended the UniTI metamodel with concepts for global traceability, so that we can 
keep track of traceability models. The metamodel, which is presented in Figure 13, introduces 
only two new concepts. The TraceFormalParameter represents a traceability model that will 
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be produced by a TFSpecification. Since it inherits from TFFormalParameter, it behaves as a 
regular transformation output and is typed by a Platform. In this case, the Platform is 
constrained to the UniTrace metamodel. Furthermore, a TraceFormalParameter keeps track 
of its source and target models, which are represented by regular TFFormalParameters. The 
execution level counterpart of TraceFormalParameter is TraceActualParameter. This 
distinction is analogous to the distinction between TFFormal and TFActualParameter. 

When we compare the extended UniTI metamodel to the global traceability metamodel of 
Figure 10, we see the similarities that are formulated in . This means that the definition of a 
transformation chain and its global traceability graph are combined into one effort. 

 

Global Traceability Extended UniTI 

GlobalTraceModel TFChain 

GlobalTrace TraceActualParameter (/TraceFormalParameter) 

TraceableModel TFActualParameter Model 

UniTraceModel TraceActualParameter (/TraceFormalParameter) 

Figure 14: Similarities between Global Traceability and Extended UniTI 

 

4.2 UniTI Usage Changes 
At the current moment, we are extending UniTI to incorporate the global traceability elements. 
This means that the user interface will be extended to visualize these elements appropriately. 

4.3 Leveraging Traceability in Transformations 
As was described in the MARTES deliverable D1.7 “Specification of the Model Driven 
Engineering Process”, we want to open up traceability information to transformations. The 
basic infrastructure to enable this consists of both global and local traceability. The only thing 
that lacks at this moment, is an interface from transformation to this information.  
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5 Conclusion 

This document described the traceability management toolset that was developed within the 
MARTES project. The traceability management toolset consists of two parts: 

• UniTI (Unified Transformation Infrastructure) facilitates transparent composition and 
reuse of transformations components written in various transformation languages, 
independently of their implementation technology. The UniTI infrastructure enables 
the usage of a transformation chain approach, in which large and complex 
transformations can be split into smaller modular and reusable building blocks, written 
in different transformation languages. 

• UniTrace (UniTI Traceability) facilitates traceability (1) ‘in-the-small’, between 
individual model elements, and (2) in-the-large’, between complete models. As such, 
end-to-end traceability across transformation steps is supported. We describe the 
integration of the cross-transformation traceability approach of UniTrace within UniTI. 

The development of UniTI and UniTrace provide adequate support for both a transformation 
chain approach and an accompanying end-to-end traceability infrastructure. The UniTI 
transformation framework and the UniTrace traceability framework will be further extended 
during the remaining of the MARTES project. 
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6 Terms and Definitions 

Name Description Source 

Abstract Platform An abstract platform defines an acceptable, or, to 
some extent, ideal platform from an application 
developer’s point of view. It is an abstraction of 
infrastructure characteristics, assumed for 
models of an application at some point of (the 
platform-independent phase of) the design 
process. 

J.P. Almeida, R. Dijkman, M. 
van Sinderen, L.F. Pires, On 
the Notion of Abstract 
Platform in MDA 
Development 

Horizontal 
Transformation 

A transformation in which both the source and the 
target artifacts are at the same level of abstraction. 
It changes the structure of the input specifications, 
or weaves multiple specifications into a single 
output specification. In practice, this means that the 
source and target metamodel could, but must not 
be the same. 

J. Greenfield, K Short, 
Software Factories 

Mapping Specification of a mechanism for transforming the 
elements of a model conforming to a particular 
metamodel into elements of another model that 
conforms to another (possibly the same) 
metamodel. 

OMG MDA guide v1.0.1 

Metadata Data that represents models. For example, a 
UML model, a CORBA object model expressed in 
IDL, and a relational database schema 
expressed using CWM. 

OMG MDA guide v1.0.1

Metamodel A model of models. OMG MDA guide v1.0.1

Meta-Object Facility 
(MOF) 

An OMG standard, closely related to UML, that 
enables metadata management and modeling 
language definition. 

OMG MDA guide v1.0.1

Methodology The union of methods, notations, guidelines, 
strategies, and processes for a specific 
application domain. 

K.U.Leuven 

Model A formal specification of the function, structure 
and/or behavior of an application or system. 

OMG MDA guide v1.0.1
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Name Description Source 

Model Driven 
Architecture (MDA) 

A specific approach defined by the OMG toward 
model driven development (MDD) that separates 
the specification of functionality from the 
specification of the implementation of that 
functionality on a specific technology platform. 
The focus of MDA is primarily the provision of 
standard specifications for useful technologies in 
the MDD space. Examples are the UML 
(modeling), MOF (metamodeling), 
transformations (QVT), platform specific 
annotations (set of UML profiles), etc. 

OMG MDA guide v1.0.1

Model Driven 
Development 
(MDD) 

A software development paradigm that promotes 
the use of models at different levels of 
abstraction, and transformations between them 
to derive a concrete application implementation. 
A specific interpretation of this notion is worked 
out by OMG's MDA. 

K.U.Leuven 

MDD Infrastructure The collection of metamodels, platforms, 
transformations, languages, tools, etc., organized 
in a structured way, that support the 
development of a specific application or group of 
related applications (product line). 

M. Voelter, J.Bettin, Patterns 
for Model-Driven Software-
Development 

Model 
transformation 

The process of converting one model to another 
model of the same system. (Notice that this is not 
necessarily restricted to a single source model, 
nor a single target model) 

OMG MDA guide v1.0.1 
(Note: K.U.Leuven) 

Oblique 
Transformation 

A combination of a horizontal and a vertical 
transformation, which can appear from the 
outside as a single transformation 

J. Greenfield, K Short, 
Software Factories 

Platform A set of subsystems/technologies that provide a 
coherent set of functionality through interfaces 
and specified usage patterns, that any 
subsystem depending on the platform can use, 
without concern for the details of how the 
functionality provided by the platform is 
implemented. 

OMG MDA guide v1.0.1

Platform 
Independent model 
(PIM) 

A model of a subsystem that contains no 
information specific to the platform, or the 
technology that is used to realize it. 

OMG MDA guide v1.0.1
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Name Description Source 

Platform Model A set of technical concepts, representing the 
different kinds of parts that make up a platform, 
and the services provided by that platform. 

OMG MDA guide v1.0.1

Platform Specific 
Model 

A model of a subsystem that includes information 
about the specific technology that is used in the 
realization of it on a specific platform, and, 
hence, possibly contains elements that are 
specific to the platform. 

OMG MDA guide v1.0.1

Process Definition of order of tasks and activities to be 
performed in order to obtain certain specific 
results. A process is usually divided in a number 
of (semi-ordered) phases. 

I. Jacobson, G. Booch, J. 
Rumbaugh, The Unified 
Software Development 
Process 

Process Activity A concrete description of low level actions that 
need to be executed within a process phase. 

I. Jacobson, G. Booch, J. 
Rumbaugh, The Unified 
Software Development 
Process 

Process Phase A distinct part within a process, consisting of 
several (semi-ordered) activities. 

I. Jacobson, G. Booch, J. 
Rumbaugh, The Unified 
Software Development 
Process 

Technology Domain The domain in which we use the vocabulary of a 
certain technology platform which offers standard 
solutions for some problems. This is much 
related to execution platforms, such as J2EE or 
.NET, but also SQL, which represents a 
relational storage domain. 

K.U.Leuven 

Transformation A model operation that takes one or more models 
as input, and returns one or more models as 
output. The operation maps elements from the 
source model elements to the target model 
elements. 

J. Greenfield, K Short, 
Software Factories 

Transformation 
Chain 

If a sequence of more than one transformation is 
applied to an input model, the configuration of 
these transformations, including their sequence, 
possible branches and other information, is 
called a transformation chain. 

B. Vanhoof, Y. Berbers, 
Breaking Up The 
Transformatoin Chain 
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Name Description Source 

Vertical 
Transformation 

A transformation in which the source elements 
are at a different level of abstraction than the 
target elements. A transformation that lowers the 
level of abstraction is a refinement, whereas a 
transformation that raises the level of abstraction 
is an abstraction. In practice this usually means 
that the source metamodel is different from the 
target metamodel 

Software Factories (J. 
Greenfield, K Short) 
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7 Acronyms 

Abbreviation Definition 

ATL Atlas Transformation Language 

DO-178B RTCA Standard DO-178B: Software Considerations in Airborne 
Systems and Equipment Certification, December 1, 1992 

Ecore Eclipse core meta-model 

EMF Eclipse Modeling Framework 

EUREKA Intergovernmental Initiative supporting European Innovation 

GT Global Trace Model 

ITEA EUREKA cluster on Information Technology for European 
Advancement 

MARTES Model-based Approach for Real-Time Embedded Systems 
development 

MDA Model Driven Architecture 

MDD Model Driven Development 

ME Model Element 

MTF Model Transformation Framework 

TF Transformation 

UniTI Unified Transformation Infrastructure 
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