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ABSTRACT
Graph rewrite systems are often build to only transform graphs that
are expressed using their internal graph modelling language. This
prevents the use of the advanced techniques in graph rewriting on
graphs or models that are not expressed in a way that the tool is
able to understand. In this paper we present our approach to model
migration for graph rewrite systems, that is, adaptation of graphs
from external tools to the graph rewrite system’s internal model.
We exemplify our ideas by a prototypical implementation for Fu-
jaba4Eclipse.

Categories and Subject Descriptors
D.2.2 [Design Tools and Techniques]: Computer-aided software
engineering (CASE); D.2.2 [Design Tools and Techniques]: Ob-
ject-oriented design methods

General Terms
Design, Languages
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1. INTRODUCTION
One of the major drawbacks of current Graph Rewrite Systems
(GRS) is the tight coupling of the system to a specific repository
and a specific internal graph model. This situation often prevents
use of the GRS in other context that was not foreseen by the de-
velopers of the specific GRS. To alleviate this situation, a general
approach for adaptation of external models to an internal model of
the GRS is crucial. Doing this manually is an error-prone and te-
dious task. Therefore we aim at providing a semi-automated gener-
ative solution for bridging from external models to internal models
of the GRS (and back again). We use Fujaba4Eclipse [3] as GRS
to exemplify our approach, since it also suffers from the limitations
mentioned above.

The paper is structured as follows. At first we elaborate the domain
of model migration and present the different steps that are needed
to migrate an external model to the internal model of Fujaba. Sec-
tion 3 highlights interesting points of the prototypical implementa-
tion while Section 4 presents related work. Section 5 summarizes
the paper and discusses future work.

2. MODEL MIGRATION
As motivated in the introduction, for the exchange of models be-
tween different applications an adaptation between source and tar-
get is needed. During the adaptation process an external model

is transformed to an internal model, i.e. the graph model of Fu-
jaba4Eclipse. To access the model of the external application, ac-
cess to its representation, i.e. in a specific repository, is needed. We
call this part of the process physical adaptation. In many cases the
external application and the GRS (Fujaba in our case) do not share
the same metamodel. Therefore a second step is needed, where
model elements of the external model are mapped to the target do-
main. This process of domain adaptation is based on the meta-
model level.

Our approach for model migration within Fujaba4Eclipse is based
on the notion of adaptation chaining where a separation of physical
and domain adaptation allows for reuse of adapters. Furthermore,
the development of the adapters can be done by different software
developers where each of them has specific skills regarding repo-
sitory or domain knowledge. The physical adaptation AP is done
programmatically on source code level, whereas the domain adap-
tation AD is defined by Triple Graph Grammars [5, 7] with a graph-
ical notation. The overall adaptation chain is depicted in Figure 1.
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Figure 1: Adaptation chain of physical and domain adaptation.

2.1 Physical Adaptation
A physical adaptation AP is an exogenous transformation [6] that
transforms the source model1 Mn of the external tool into an in-
termediate model In, where In acts as an interface between phys-
ical and domain adaptation. In still represents the concepts of the
external model but is modelled using concepts of the graph rewrite
system. To transform the model elements from the repository to the
representation of In the physical adaptation layer from Figure 1 is
refined into an adaptation chain consisting of repository adaptation
ARep and element adaptation AElem (see Figure 2).

The bidirectional repository adapter provides a linking to the repos-
itory of the external application. It offers means to both access
existing models and to create new models in the repository. The
intermediate model In conforms to the metamodel Mn+1 of the
external model Mn but uses Fujaba classes and interfaces for its
implementation of the element adapters. Thereby, persistence and
the uniform processing of the intermediate model is assured. Since

1In the following we us the abbreviations M for the external model,
I for the intermediate model, and G for the internal graph model.
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Figure 2: Physical adaptation refined to adaptation chain of
repository and intermediate adaptation.

the number of metalevels is not fixed in general, one can imag-
ine migration of models on multiple metalevels. Since Fujaba of-
fers levels for metamodels, models and objects (besides its internal
meta-metamodel) the specification of graph-rewrite rules is limited
to the model level. This observation leads to a total of two met-
alevels that can be migrated within Fujaba, where the first level is
subject for transformation through the GRS.

2.2 Domain Adaptation
Domain adaptation is an endogenous transformation [6] that pro-
vides a bidirectional mapping of elements from the metamodel In+1

of the intermediate model In to the Fujaba metamodel. The gen-
eral idea is to map elements from one domain to another domain,
where the specific elements are playing identical roles in the spe-
cific domains. To exemplify this, the element EClass from the
Eclipse Metamodeling Language Ecore [2] can be mapped to Fu-
jaba’s UMLClass, since both elements are playing the roles of the
class concept in their domain.

2.3 Process Overview
While the last sections show the general ideas behind our approach
to model migration, this section presents an overview to the over-
all process from the adaptation of the external application to the
successful transformation of the adapted model in Fujaba4Eclipse.

First, a Fujaba conforming representation of the meta-metamodel2

of the external application is needed. This representation can be
modelled as Fujaba class diagram and afterwards generated to Java
code. This is necessary because initially there are no means to im-
port models of the external application to Fujaba. This initial step
is depicted in Figure 3.

The modelled meta-metamodel acts as an interface between physi-
cal and domain adaptation. It is used to generate the physical rep-
resentation of the external meta-metamodel as well as to the partial

2The indices refer to the standard metamodel levels of the MOF
metalevel architecture.
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Figure 3: Modelling the meta-metamodel of the external appli-
cation.

G3

I3

generation

UML metamodel

Fujaba

M3

external toolJava code Physical Adaptation Layer

AP

Figure 4: Generation of the code representation of the meta-
metamodel and of the physical adapter.
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Figure 5: Specification of the domain adaptation.

generation of the physical adapter. Figure 4 shows the generation of
the meta-metamodel to Java code and the generation of the physical
adapter.

After that, domain adaptation can be specified. Therefore the UML
metamodel of Fujaba and the generated physical representation of
the external meta-metamodel are used. Triple Graph Grammars [5,
7] are utilised to graphically define the relationship between the
different domains. These bidirectional rules are then transformed
to Story Diagrams (Fujaba’s notion of graph-rewrite rules) that are
used to exchange models between the different metamodels (see
Figure 5).

This complete adaptation chain now provides means for import and
export of metamodels of the external application (see Figure 6).
This occurs one metalevel below the metalevel on which the defi-
nition of the adapters was done. On import, the metamodel of the
external application is transformed to the intermediate representa-
tion using the physical adapter. The intermediate representation is
then transformed into a Fujaba UML class diagram using the rules
that were specified using Triple Graph Grammars.

It is obvious, that an additional adapter is needed to process in-
stances of the imported metamodel in Fujaba. But in contrast to
the development of the previous adapter, the metamodel already
exists as a UML class diagram and does not need to be modelled
anymore. The next steps that are needed to generate an adaptation
chain are straight-forward according to the previous procedure (see
Figure 7). In the last step, a physical adapter to import instances
of M2 needs to be developed. This adapter allows for applying the
GRS’s rewriting capabilities on the imported models.
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Figure 6: Migration of metamodels.
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Figure 7: Initial situation for further adaptation.

3. IMPLEMENTATION
We have build a prototype implementation of the presented ap-
proach using Fujaba4Eclipse and the plug-ins TGGEditor (edi-
tor for Triple Graph Grammars) and MoTE (Model Transforma-
tion Engine). It uses the extension points offered by the three
components. The prototype itself provides additional extension
points, namely PhysicalAdapter and DomainAdapter for
the adaptation of external models and MigrationAdapter for
the configuration of the interaction of the physical and the domain
adapter.

However, the generation of the adaptation chain is still in a very
early stage and we try to investigate in further improvements with
regards to the automation of the process.

4. RELATED WORK
The Tool Adapter proposed by Kindler and Wagner [5] is strongly
related to our approach. The authors present an adaptation archi-
tecture for adaptation of proprietary metamodel implementations of
external tools to the metamodel implementation of the standalone
version of the Fujaba tool suite. As we do, they also use TGGs for
domain adaptation but use hand-written adapters to adapt the exter-
nal metamodel (while we follow a semi-generative approach). In
contrast to our work, they do not use a dedicated intermediate meta-
model on which the adapter is built upon, but transform the Fujaba-
generated metamodel of the external application in an adapter to
the external metamodel by replacing the bodies of accessor meth-
ods with delegation code to the API of the external application.
This, on the one side, improves performance of the adaptation, but,
on the other side, decreases flexibility in exchanging and reusing
existing adapters.

Another approach that is related to our work is the concept of non-
materialized model view specifications based on a extension of
TGGs—the declarative view specification approach VTTG [4]. In-
stead of copying tool data and creating physical representations of
the target model, the authors present an approach that offers vir-
tual views of models that can be manipulated and are synchronised
automatically.

The Atlas Model Weaver [10] offers a means for domain adap-
tation, where the adaptation is specified by a dedicated weaving
model. This weaving model is used to generate model transforma-
tions from one domain to another domain. The approach is very
similar to domain adaptation by Triple Graph Grammars but lacks
its mathematical foundations [7].

The Tiger EMF Transformation Project [1, 11] is a framework for
EMF transformations based on graph transformation. It supports
the definition of graph-rewrite rules on arbitrary EMF-based meta-

models and uses AGG [8, 9] as GRS. Internally, the imported EMF
models are transformed to an AGG representation in a fully auto-
mated way. This high degree of automation is at the cost of flexibil-
ity regarding the supported external applications (which is Eclipse
EMF in this case).

5. SUMMARY
In this paper we presented our work on model migration for graph
rewrite systems, that is, mapping external models to internal mod-
els of the GRS and back again and presented a general architecture
for this. Our approach is based on adaptation chaining, where mul-
tiple adapters are chained together and where each of them takes
a specific role in the process of model migration. The decomposi-
tion of the adaptation problem allows for partial generation of the
adapters—and more importantly—for reuse of adapters. We built
a prototypical implementation based on Fujaba4Eclipse, which en-
ables usage of Fujaba’s advanced graph rewriting techniques on
models from other applications in a systematic way.

In our future work we want to improve the generation of the adap-
tation chains through annotations in the modelled metamodels that
would allow for an fully-automated mapping of the external model
elements to the GRS’s internal representation.
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