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Abstract

Information Visualization Toolkits are often in the form of
applications or complex frameworks and do not integrate
into existing applications very easily. In this paper we
introduce three Advanced Widgets for Eclipse (AWE) to
help create visualizations of complex data. These widgets
are packaged as a set of JFace components. The wid-
gets include a Simple UML Class Diagram widget, a Sim-
ple Graph Widget and a Nested Zoomable Graph Widget.
Each widget conforms to the JFace standards and there-
fore can easily be incorporated by Java Developers into
Eclipse Plug-ins or stand-alone applications.

1 Introduction

Software Engineering promotes code reuse and many
widgets sets have been created to support this ideology.
Libraries, such as Swing and SWT, are excellent exam-
ples of this. There are several GUI libraries available,
however, most do not enter the realm of Information Vi-
sualization. Most GUI libraries contain components for
Lists, Trees, Tables, Rich Text Fields, Buttons, Sliders,
etc, but do not provide components for 2D/3D Graphs
or UML Diagrams. If the information is complex and
needs novel representations, usually the developer has to
implement it themselves using 2D and 3D drawing pack-
ages (such as Draw2D[1], Piccolo[3], and OpenGL), bor-
rowing concepts from industrial and academic visualiza-
tion environments such as Tom Sawyer, Snap Together
Visualization[8] and SHriMP[7]. This often produces
very good tools for very speci ¢ domains such as Soft-
ware Visualization, or very generic visualization environ-
ments which fail to be practical for common adoption.
Eclipse is an Integrated Development Environment
built as framework with a large selection of plug-ins. Un-
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like other IDEs Eclipse is being used for more than just
Software Development. Eclipse is being used as an In-
tegrated Learning Environment[10], a IATEX Editor, and
even a Platform for Games [5]. In order to increase the
productivity of developers contributing plug-ins to the
Eclipse environment, or even writing stand-alone applica-
tions using SWT, the Eclipse team has packaged a set of
common GUI components into an easy-to-use widget set.
This widget set consists of common components such as
tables, trees, and lists, simplifying Ul programming tasks
by allowing the developer to focus on their own represen-
tation of the data instead of worrying about how the Ul
widget works. This decoupling of data and implementa-
tion is achieved by a common interface and a set of data
and display providers.

In this paper we introduce three additional components
known as the Advanced Widgets for Eclipse (AWE) .
These components include:

e The UML Widget
e The Graph Widget and
e The Zoomable Nested Graph Widget

Each of these components are available under the Com-
mon Public License and are intended to help Eclipse Plug-
in Developers create new and innovative visualizations of
their data.

1.1 Overview

This paper begins by introducing the AWE the Advanced
Widgets for Eclipse (Section 1) and then outlines JFace
(Section 2). Section 3 describes each of the three widgets
in detail and describes the basic providers for each one.
Section 4 shows how one of these widgets can be used to
create a simple Java Hierarchy browser. Finally section 5
wraps up with some future work and concluding remarks.



2 JFace

JFace has been designed to wrap common GUI compo-
nents to make them easier to use. The Eclipse team de-
scribes JFace as “A Ul Toolkit that provides classes for
developing Ul features that can be tedious to implement.
JFace operates above the level of a raw widget system.”
Through the use of providers, JFace allows the compo-
nents to work in a domain independent manner without
the developer needing to know the internals of the com-
ponent. The provider pattern is easy to use, and simply
requires the developer to implement the Provider in-
terface and pass the instantiated object to the viewer.

For example, the IContentProvider interface de-
nes the method:

o Object[] getElements(Object element)

The getElements method returns a list of objects
related to the object element.

Providers are created to match the intent of the widget.
For example, the label provider and the view sorter, are
used to get display information for an element. The label
provider has two basic methods:

e String getText( Object 0)
e Image getimage( Object o)

These methods take the original object as a parameter
and return the text and icon for this entity. The following
example shows how to implement the get Icon method
for an application using the object Gate to represent an
AndGate, OrGate, XOrGate.

public Image getlcon ( Object o ) {
Gate g = (Gate) o;
int gateType = g.getGateType;
switch ( gateType ) {
case ¢.ANDGATE:
return new AndGatelcon ();
case ¢.ORGATE:
return new OrGatelcon ();
case g.XORGATE:
return new XOrGatelcon ();

Listing 1: getlcon Implementation

For each of the three widgets described in this paper, a
set of providers have been created. These providers have
been created in the same spirit as the other JFace providers
and match the intent of the widgets. Display providers,
such as a gure providers and decorator providers, have
also been designed.

3 The Widgets

The Advanced Widgets for Eclipse (AWE) currently con-
sists of three GUI components and a gure project. The
components have all been implemented in Draw2D[1],
a Drawing package for SWT. An additional project for
graph layout algorithms which work with these widgets is
also available from our download site. The gure project
is used to give developers a set of IFigures, that is
gures which implement Draw2D’s IFigure interface
from which to start from. These included Rectangle and
Ellipses with drop shadows and UML Class and Interface
gures. The layout algorithm project is available so devel-
opers can apply common layout algorithms to their graph
structures. Like the rest of the AWE these are data inde-
pendent. The three GUI components currently available
are the UML Widget, the Simple Graph Widget and the
Zoomable Widget for Nested Graphs.

3.1 Simple UML Widget

The Simple UML Widget currently only supports UML
Class Diagrams. The Content Provider (UMLContent-
Provider) de nes the following methods:

getTypes( Object type )
getExtends( Object type )
getComposition( Object type )
getAggregation( Object type )
getDependency( Object type )
getAttributes( Object type )
getMethods( Object type )

Decorators are provided to each Object through the
IDecoratorProvider. This gives the developer the
option to set attributes such as private, protected, pub-
lic, abstract, etc... on each element. This widget is cur-
rently being used in conjunction with the Eclipse’s Java
Development Tools (JDT) to implement a UML Tool for
rst year programmers using the Eclipse variant Gild[10].
This tool allows students to view the class structure for
their assignments and check it against the assignment
guidelines.

3.2 Simple Graph Widget

The Simple Graph Widget is used to render two-
dimensional graphs. Graphs are considered a set of
vertices with a set of edges between pairs of vertices.
The developer can specify the Figure for each vertex
and the Connector for each edge. Through the use of



the layout package, different layout algorithms can be
applied to the graph. The gures can be any Object
which implements Draw2D’s IFigure Interface and
the Connectors are Objects which implement Draw2D’s
Connection Interface. The data provider for this wid-
get is the GraphContent Provider whcih de n es the
following methods:

getEntities( )
getOutgoingRelationships( Object vertex )

getincomingRelationships( Object vertex )

getSource( Object edge )

getDestination( Object edge )

Since a UML Class Diagram is just a graph with a set
of pre-de ned gures for vertices and edges, we plan to
re-implement the UML tool using this canvas. We will
keep the same content providers, using an adapter to link
the UML content provider to the Simple Graph content
provider.

3.3 Zoomable Widget for Nested Graphs

The third widget in the set is a zoomable graph widget
is called ZEST (Zoomable Eclipse SHriMP Tool) and
was designed by the SHriMP developers. The Nested
Zoomable Graph Widget and the Simple Graph Widget
can both be used to display information as a graph. How-
ever, unlike simple graphs, this component allows a vertex
to contain a nested graph. Each of these “nested” ver-
tices can in turn contain relationships to other vertices
anywhere in the graph. (See Figure 1). Since vertices
can be nested arbitrarily, the depth of the graph can get
quite deep. Because of this, this widget includes the abil-
ity to “zoom-in” and “zoom-out” to and from any vertex
in the graph. The zooming can be animated or instanta-
neous and the zoom can be centered at a vertex or at the
current mouse location. New zoom lenses can also be cre-
ated and dynamically added to the canvas. Like the pre-
vious two components, ZEST is also managed program-
matically and the NestedGraphContentProvider
is very similar to the Simple Graph Content Provider (Sec-
tion 3.2). The content provider is actually a sub interface
of the simple graph content provider and de nes two ad-
ditional methods:

e getChildren( Object vertex )
e getParents( Object vertex )
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Figure 1: Example of a Nested Graph

4 Sample Application

The AWE has been used to create a plug-in for navigating
the type hierarchy of large applications. ZEST is used as
the main component, nesting Java les in their package
and packages in their parent-packages. Directed relation-
ships are then drawn between subclasses and superclasses
such that if le A denes a type which is a subtype of
a class in another le (le B) then their is a directed arc
from le Ato le B. Itis presumed that this will help a
developer get a sense of how the different packages of a
large application are related in regards to their type hier-
archy. Since plug-ins like this can be easily created using
the AWE, new visualization can be “mocked up” quickly
and tested by HCI experts for their strengths and weak-
nesses.

4.1 Creating the Data Model

The data model for this sample application can be as sim-
ple or complex as the developer feels they need. It can be
modeled using tools such as EMF[2] or implemented as
a single class. The AWE does not presuppose any struc-
ture on the data. The only requirement is that the content
providers be implemented to bridge the data and the com-
ponent. In this example we have chosen to model the tool
using two classes Resource and Inheritance and the JDT
was used to populate the model.

4.2

The ZEST component can be created in a stand-alone
application or as a plug-in for Eclipse. Since we are

Instantiating the Component
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public class PackageView extends ViewPart {
private ZestViewer viewer;

public void createPartControl (Composite parent) {

this.viewer = new ZestViewer ( parent );
} /1 end of createPartControl

public void setProject( IProject project ) {

PackageWalker packageWalker =
PackageContentProvider pcp =

this.viewer.

this.viewer.

this.viewer.

this.viewer.setlnput(getViewSite ());
} /1 end of setProject

public void setFocus () {

if ( this.viewer != null && this.viewer.getControl () !=

this.viewer.getControl (). setFocus ();
} /1 end of setFocus

} /1 end of PackageView

new PackageWalker(project);
new PackageContentProvider (packageWalker);

setContentProvider ((NestedGraphContentProvider)pcp);
setVertexLabelProvider (new PackageEntityLabelProvider (pcp));
setEdgeLabelProvider (new PackageEdgeLabelProvider () );

null )

Listing 2: Viewpart Implementation

using the JDT we have decided to build the tool as a
plug-in. The ZEST Component is instantiated in the
createPartControl method of our Viewpart as List-
ings 2 shows on lines 1-6.

4.3 Populating the Display

The display is populated in the setProject method
by providing the three providers: NestedGraphContent-
Provider, EntityLabelProvider and EdgeLabelProvider
(Lines 12-14). The setProject method is called from an
ViewActionDelegate and the currently selected project is
passed in. The PackageWalker (Lines 9-10) uses the JDT
to walk the IProject structure and populate the model. As
mentioned earlier, the three providers implement their re-
spected Provider Interfaces and create a bridge between
the model the GUI component. Once these are set, set-
Input is called and this forces the display to update itself.

4.4 Using the Tool

Once the application is completed it will appear as a new
view within Eclipse. The view is populated by invoking
the ViewActionDelegate described above. Once the view
is populated (See Figure 1) the nodes will be arranged us-
ing a Grid Layout Algorithm (the default layout algorithm

for the Zest). The nodes can be moved / resized in the nor-
mal way through the use of the mouse. The nodes can be
magni ed by pressing “Z” and “X” and the zoom mode
can be toggled using “Q”. Of course all of these key bind-
ings are con gurable.

5 Conclusion and Future Work

By creating GUI components rather than tools, the
same complex components can be used for many
different applications. We have introduced three
new widgets to Eclipse: a UML Widget, a Sim-
ple Graph Widget and a Zoomable Widget for Nested
Graphs.  Our toolkit is available for download from
http://www.thechiselgroup.org/. By creat-
ing our toolkit using the same patterns described in JFace
it is our hope that developers will be able to easily cre-
ate new visual representations of their data. Many of the
same data providers already used in Eclipse can be ex-
tended to be used with the AWE which will support the
design of new visualizations for IDEs and will support
the creation of tools for the Software Process. The work
on reusable GUI components for Information Visualiza-
tion is in its infancy. We plan on looking at several new
additions to these components in the coming months in-



cluding: Additional Content Providers, Composite Arcs,
and More Examples.

5.1 Additional Content Providers

Since there are many ways of representing graphs, we
plan on releasing content providers which match these
different representations. For example, some represent
graphs as an adjacency matrix which de nes graphs by
knowing for each pair of nodes, whether or not there is
an arc connecting them. Others represent graphs as an
adjacency list which lists all the arcs in the graphs. The
entities can then be derived by looking at the range and
domain of the set of arcs. Obviously, if a vertex does not
appear in a relationship then it will not be listed but this
can be addressed by an additional method which returns
all the orphan nodes.

5.2 Composite Arcs

Often graphs are represented at a higher level of abstrac-
tion. For example, when viewing architectural diagrams
for a large application, it does not make sense to de-
pict each method call. Instead, the relationships between
methods are “abstracted” to the le level or even the sub-
system level. When navigating the data, the user may wish
to “drill-down” inside a le to see the actual relationships
between the methods, and only at this point should the
actual relationships be shown. These types of edges are
known as “Composite” or “Lifted” edges [4, 9].

We are currently planning on adding support for such
edges directly into our Nested Graph Component.

5.3 Examples

We are currently planning on creating a new application
for browsing and viewing relationships in source code us-
ing our GUI components. The new application will be
modeled after our existing Java Visualization application
“Creole” [6], but by using the AWE it will look and feel
more like an Eclipse plug-in.
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