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ABSTRACT
The Fujaba tool suite supports the development of models
and the generation of code, but it does not cover the devel-
opment of tools with graphical user interfaces. In this pa-
per, we report on ongoing work in constructing Fujaba-based
graphical editors with GEF, an Eclipse-based framework for
constructing graphical editors.

1. INTRODUCTION
Fujaba [11] is a powerful environment for developing exe-

cutable models with the help of class, story, and state dia-
grams. However, support is confined to the application logic
and does not cover the user interface.

GEF [6] is an Eclipse-based framework for constructing
graphical editors, which may be run either as Eclipse plugins
or as stand-alone tools. GEF assumes some model that has
to be visualized and edited, but does not prescribe a specific
modeling framework.

Combining GEF and Fujaba appears attractive for several
reasons: (1) Reusing GEF reduces the effort of construct-
ing a graphical editor considerably. (2) In the context of
Eclipse, GEF is a main-stream framework which will be ex-
tended and improved. (3) The Ecplise framework for tool
integration may be exploited. (4) GEF/Fujaba based edi-
tors run as Eclipse plugins nicely complement the Eclipse
plugin version of Fujaba.

2. PROJECT0R
Our long-term goal is the construction of modular, cus-

tomizable tools for managing development processes. In the
context of this research, we have been developing project0r, a
management tool based on dynamic task nets. Dynamic task
nets (DTNs) are enactable process model instances, each in-
stance representing a set of development activities and their
relationships. As we use DTNs only as a showcase in this
paper, we recommend [7] for a detailed description.

The screenshot in Figure 2 shows a DTN example drawn
in project0r, as our GEF-Plugin for Eclipse is called. The
DTN consists of tasks depicted as boxes. Each task contains
two lines of text (name and current state). Solid and dashed
arrows represent control and feedback flows, respectively.
The DTN is not hierarchical to keep it simple, therefore it
doesn’t contain subtask edges.

The DTN is displayed in the main editor pane. On the
right the palette is shown, which supplies the user with var-
ious functions: The first two functions allow to select either
one or several elements in the pane. The next three elements
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Figure 1: Command cycle in GEF

allow to draw three different types of edges: control flows,
feedback flows, and subtask edges. The last element for cre-
ating a task is part of the Tasks palette folder - depicted
by the folder symbol above. Note that the palette and the
editor belong together and form the main extension point
for the project0r-Plugin into Eclipse.

Right of the main pane a second extension point of the
project0r-plugin is available in form of a view. The upper
part of the view shows the outline, while the lower part
shows an overview of the diagram in the editor pane. Both
outline and editor pane operate on the same model: if one
changes the name of a task in the outline the editor pane is
updated and vice versa.

Finally, at the bottom the property view is displayed. It
shows properties of tasks such as name and state. Properties
may be edited via the property view.

3. THE ARCHITECTURE OF GEF
The architecture of GEF employs the model-view-controller

design pattern. In GEF, controllers are called edit parts. For
each pair of model element and view element, a correspond-
ing edit part is established. In addition, there is a root edit
part for coupling the containers of the model and the view.

Fig. 1 illustrates the main components of the GEF archi-
tecture as well as the basic command cycle. Note that we
discuss only the creation of nodes. GEF handles different



Figure 2: Screenshot of the project0r plugin

classes of commands in different ways, but space restrictions
do not allow to discuss them all.

When the user initiates an action by selecting an item in
the palette (1), the editor passes a corresponding request
to the root edit part (2), which consults its edit policies (3)
in order to determine a matching command. A command
object is returned to the edit part (4), which forwards the
command to the editor (5). The command is executed only
after the user has activated it (6) by clicking on the canvas.
To this end, the editor appends the command to the com-
mand stack (7), which supports the execution (8) as well
as undo and redo of user commands. Command execution
modifies the model, which notifies changes to the edit part
(9). The edit part updates the view (10), which finally up-
dates the display at the user interface (11).

Please note that the model is external to the GEF frame-
work. GEF can handle any model, provided it supports the
Java Beans standard. Thus, the model has to provide get

and set methods for properties and implement a listener
interface for change notifications. The listener interface is
required by the edit part to update the view. Moreover, get
and set methods are used e.g. in the properties view.

4. BUILDING THE EDITOR
Figure 3 summarizes the most essential packages and us-

age dependencies of project0r. The packages shown in the
grey box at the bottom were generated from a Fujaba model.
gef.command is provided by GEF. All other packages were
implemented in Java. Basically, we followed the instructions
given in [8], which shows how to build a simple GEF editor
step by step. In the following, we focus on the integration
between the GEF based parts and the model.

The GEF framework does not delineate cleanly the model
from its representation. In particular, in the case of graph-
ical representations GEF assumes that representation at-
tributes such as sizes and positions of nodes are stored in
the model. Without the separation of model and representa-
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Figure 3: Package diagram of the project0r editor

tion, multiple views on the same model cannot be supported.
Multiple views are quite common in the context of manage-
ment systems (our focus of interest), e.g., project plans may
be represented as Gantt diagrams or MPM networks.

To solve this problem, a view model is introduced as an
intermediate data structure between the model (in Fujaba)
and the view (in GEF). The view model stores the graph
of nodes and edges to be displayed in the view, including
representation attributes such as size and position which
are specific for a view. To minimize redundancies, the view
model does not store the values of model attributes such as
name and state of a task.

The view model acts as a wrapper of the model, i.e., from
the perspective of the editor components the view model
behaves like an ordinary model in the GEF architecture.
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Figure 4: Sequence diagram for creating a task

Changes to the model are triggered via the view model, us-
ing the view model commands. Please note that the view
model commands also include commands which affect only
the layout, such as e.g. moving a node. If a view model
command does afffect the model, it holds a reference to a
model command. View model commands are stored in the
GEF command stack. Execution, undo, and redo of a view
command triggers the respective operations on the refer-
enced model command. Please note that model commands
are not GEF commands, i.e., they do not inherit from the
GEF Command class.

The view model acts an observer of the model, and the
edit part listens to the view model. When the model is
changed via a model command, the changes to the model are
caught by the view model, which updates itself and notifies
the edit part, which in turn updates the view. In particu-
lar, this architecture allows to cope with model commands
which perform complex changes to the model (beyond inser-
tion/deletion of single nodes and edges). Complex changes
are eventually reduced to base operations, which are ob-
served by the view model. For example, when all active
tasks in a task hierarchy are suspended transitively, the view
model is informed about all individual state changes and no-
tifies the responsible edit parts accordingly.

Both the view model and the model comply with the Java
Beans standard. With respect to the view model, confor-
mance is required by GEF. Since the model has to provide
some notification mechanism, as well, we decided to make
use of Java Beans for the model, as well. To make this
work, we had to adjust the CodeGen2 templates and add
some lines to be able to generate code for classes that have
been declared using the JavaBeans stereotype.

Figure 4 illustrates how the creation of a task is performed
in project0r. In response to the request generated on behalf
of the user, a view model command is created which wraps a
corresponding model command. The editor is only aware of
the view model command and triggers its execution, which
in turn executes the wrapped model command. Changes in

the model are propagated to the end user via the view model
and the edit part (not shown because of space restrictions).

To manipulate the model via the GEF editor, model op-
erations have to be provided as commands. To this end, we
developed a model.command package (see Figure 3) support-
ing execution, undo, and redo of commands. As an example,
Figure 5 shows a story diagram for undoing the creation of a
connection. The embedding of the connection into the task
net is deleted, but the command object still references the
connection as well as its source and target task for redoing.

5. RELATED WORK
The Fujaba environment includes Dobs [5], a dynamic ob-

ject browser for visualizing object structures at run time and
for executing operations on these object structures. As part
of Fujaba4Eclipse, Dobs may be run as an Eclipse plugin
(eDobs). Both Dobs and eDobs serve as debugging tools and
have not been designed as graphical editors. The graphical
representation displays 1:1 the object structures maintained
by the generated code; there are no mechanisms for abstrac-
tion (e.g., by representing an object and adjacent links as
an edge) or for customization of the representation.

UPGRADE [1] is a universal platform for graph-based de-
velopment which has originally been used with models gen-
erated from the PROGRES environment [10]. Recently, it
has been integrated with Fujaba, as well. With UPGRADE,
graphical editors may be generated for arbitrary graph mod-
els. These editors operate as stand-alone tools. In contrast,
our work exploits technology developed in the context of
Eclipse. Since our graphical editors may be run as Eclipse
plugins, we may benefit from the functionality provided by
the Eclipse infrastructure and integrate smoothly with other
tools based on Eclipse.

The TIGER project [4] is dedicated to the automatic gen-
eration of GEF editors using graph transformations. TIGER
is based on AGG, an approach to graph transformations
based on category theory. In contrast to our work, TIGER
already covers the generation of graphical editors (while



Figure 5: Storydiagram for undoing a command

we implemented the code for the editor by hand). How-
ever, TIGER addresses only a single view per model and
stores graphical information as attributes in the model. In
project0r, we introduced an intermediate data structure —
the view model — to support multiple views.

GMF (Graphical Modeling Framework) [3] aims at inte-
grating GEF with EMF (Eclipse Modeling Framework [2]).
GMF assumes that the model is defined with the help of
EMF. Given an EMF model, a GEF editor may be gener-
ated with the help of GMF. Like in project0r, an interme-
diate data structure between model and view is introduced
in order to separate cleanly the model from the view. How-
ever, the view model does not wrap the model; rather, view
model and model are kept consistent by synchronized up-
dates. This architecture may break if the effect of a com-
mand on the model is not known in advance. Then, it is
necessary to register the view model as an observer of the
model and have it updated by notifications.

6. CONCLUSION
In this paper, we have sketched how a graphical editor

based on GEF may be built on top of a Fujaba model.
project0r served as an initial prototype for exploring GEF
technology. Although we created the graphical editor with
limited effort, usage of the GEF framework was more diffi-
cult than expected. In particular, we decided to modify the
architecture assumed by GEF by introducing an abstrac-
tion layer between the model and the view. Furthermore,
we had to implement a command layer on top of the model
to support execution, undo, and redo of model operations.
Altogether, implementation involved a great deal of man-
ual coding. Future work will address these deficiencies, e.g.,
by developing or reusing a code generator and by employ-
ing a database management system supporting undo/redo
(DRAGOS [9]).
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