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ABSTRACT 
Many visualizations end up unused outside their original domains 
due to the amount of effort necessary to re-adapt and integrate 
them into other applications. By rebuilding our visualizations to 
be based as closely as possible on existing Java Swing 
architecture and implementations, we can ease the process of 
incorporating our visualizations into existing Java applications 
and take advantage of existing functionality. 
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1 INTRODUCTION 
We present a report on re-architecting existing visualizations to 

take advantage of existing Java Swing widgets’ functionality and 
interfaces. We believes this eases the process of incorporating 
visualisations into existing Swing-based GUIs and also takes 
advantage of the work already invested in Swing development. 

2 PREVIOUS WORK 
Many systems for visualizing data already exist in the InfoVis 

world, and can be roughly divided into being targeted at user-level 
and developer-level audiences. User-level apps provide a ready-
made environment for loading and analyzing certain data types 
with multiple views, including graphical statistics packages like 
Mondrian [1], multi-dimensional data explorers such as 
XmdvTool [2], and collaborative web-based systems such as 
ManyEyes [3]. Developer-level toolkits provide widgets, 
functionality and interfaces for developers to produce new 
visualizations and/or integrate into existing applications, and 
range from specific domains such as Piccolo’s zoomable 
interfaces [4], and Prefuse’s [5] structure-based data sets, to a 
more general range of visualization styles and techniques as in 
InfoVis Toolkit [6]  and cross-platform collections of algorithms 
found in the Information Visualization Software Repository [7].  

3 THEORY 
The re-architecting of our visualisations, including parallel 

coordinates, matrix & network graph visualisations, and multiple 
tree visualisations, was driven by the need to quickly adapt our 
visualisations to accommodate new data as interested parties 
asked how to incorporate our work into their existing applications. 
‘Existing’ is a keyword here, building a visualisation from scratch 
with a toolkit involves learning the specific models and 
architecture that each uses, and trying to integrate the same 
visualisation into an existing application is a more difficult task. 

With this mind an architecture to which we would rebuild our 
visualisations was required and the decision in the end was 
essentially a pragmatic one. Java Swing [8] was chosen not just as 
the implementation platform but also as the architecture to rebuild 
our visualisations around. The decision was based on four 
reasons: our expertise in building visualisations lies in Java, many 
existing GUIs have been built in Java Swing, the ease of 
component substitution in existing Java Swing code, and that the 
Java Swing APIs separate data structure from data contents. 

The first reason is self-explanatory, our previous visualisations 
had been written in Java using Swing/AWT classes (but critically 
not extending the existing widgets and models, instead we built 
from scratch), so this was where our development expertise lay. 

Secondly, as there is an existing collection of Java applications 
that use Swing for their GUI (the main competition is the 
SWT/JFace toolkit [9]), then a toolkit which extends the 
capabilities of existing Swing widgets immediately has a large 
target population it can integrate with. 

Rebuilding our visualisations to use and extend, where possible, 
existing Swing functionality and APIs makes substituting 
visualisation components for standard Swing widgets in existing 
applications much easier; the best case is a change of only one or 
two lines of code. The Fisheye Menu [10], which extends and 
replaces a standard Swing list widget, is an early example of such 
a drop-in replacement. 

Finally the data models used by Swing care only about data 
structure e.g. they specify only that a table requires a table model. 
The nature of individual data elements in that model is left to 
pluggable renderers to display and for other non-GUI business 
logic to process, the widget doesn’t care. 

4 EXAMPLE 
The first component we’ve re-architected is an implementation 

of Parallel Coordinates initially developed for a business trust 
modeling project. The initial decision was to decide what existing 
Swing functionality best fits the data set of a typical parallel 
coordinate plot. Swing itself has only three standard complex data 
widgets, which display list, tree and table data in turn. Here the 
obvious candidate is a table as a Parallel Coordinate visualization 
is based on a 2-dimensional data model. 

Figure 1. Parallel Coordinate extension to JTable 

Swing’s widget implementations are based on an MVC style 
[11] approach: a data model (M) is presented through a view (V) 
whose interactions are mediated through a controller (C). For a 
table in Swing, these portions correspond to a TableModel 
interface (M), a TableUI abstract class (V) and the JTable class 
(C), with the View and the Controller blurring into each other 
depending on particular definitions of the two constructs. To 
implement Parallel Coordinates it became obvious that the bulk of 
the changes would have to be in the View/UI portion and in the 
table sorting routines –a JTable has one ordering, whereas each 
column or axis in a Parallel Coordinate is ordered independently. 
Thus, we would need to extend JTable for the sorting, build a new 
UI class, but keep the same model of the underlying data. 
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Figure 1 shows a simplified class diagram of the parallel 
coordinates display; JTable is extended by the JParCoord class, in 
which a new implementation of ColumnModel (a sub-model in 
JTable) is built that supports independent ordering of its attributes, 
and an extra SelectionModel instance for brushing items is 
included. 

ParCoordUI is where the bulk of the work for this visualisation 
lies, as it includes the complete drawing code for the Parallel 
Coordinates representation. To help perceived performance, an 
incremental rendering approach is used, the UI paint() method is 
given a fixed time period to draw the brushed paths first, followed 
by selected paths and finally the ‘background’ items. If at the end 
of this time period, items remain undrawn, a repaint() is requested 
on the Swing event thread to continue the drawing. This enables 
user interaction to curtail current drawing operations rather than 
have user events wait for the drawing of the whole display. 

4.1.1 Advantages 
Now based on a JTable, the Parallel Coordinates has access to 

all the existing functionality of the JTable. This includes 
drag’n’drop ordering of columns, dynamic removal and addition 
of columns from the view and the ability to filter the displayed 
items if needed. Importantly, this also allows a JParCoord view to 
be dropped in wherever a JTable occurs in the source code. 

It can also take advantage of Swing’s MVC-style model to 
share a data model with other table widgets as in Figure 2, where 
a JTable and a parallel coordinate plot share the same data. Data 
edited in the table representation is reflected back in the parallel 
coordinate visualization. Intersecting selections made in the 
parallel coordinates are reflected back in the table display. 

 
Figure 2. Linked JTable and Parallel Coordinates. 

4.1.2 Disadvantages 
One problem we discovered was in trying to share selection 

states between Swing widgets. Swing’s default selection model 
for a table view stores the selection state as a yes/no bit for each 
item, but it stores these in view order rather than data model order. 
Thus two tables that share the same model can only share the 
same selection model if they are sorted identically. 

We solved this by building a listener class which converted 
changes in one selection model to other views’ selection models 
when the views were of the same data model. The views in Figure 
2 are synchronized through this method so selections in one are 
reflected in the other. 

Further, many of the methods and fields in the default Swing UI 
classes are marked as ‘private’, and thus inaccessible even when 
extended, necessitating some cut’n’paste style coding in places. 

4.1.3 Second Example 
A second example involves converting a matrix-based graph 

browser to become an extension of an existing Swing component. 
Swing has no standard graph viewing component, and thus no 
associated graph model for holding such data, so we built a simple 
Graph interface and implementation (an edge set, where each edge 
contains three objects – two nodes and whatever connects them). 

Since a matrix is essentially a table-based view of a graph, we 
wrote a TableModel implementation that wrapped around this 
Graph API, enabling us to view the graph within an extended 
JTable class we named JMatrix. Some further implementation was 
needed to give the table a row header (they have a built-in column 
header only), along with some suitable renderer classes, and the 
end result was a matrix viewer that can handle multigraphs and 
supports sorting on any row or column. 

5 CONCLUSION 
Re-architecting our visualizations to extend existing Java Swing 

components has greatly simplified the task of adapting these 
visualizations to function with existing Java Swing based GUIs, 
and also gives a return in that they open up whatever existing 
functionality the pre-extended Swing widgets contained. Swings 
models are not admittedly as flexible as those designed 
specifically for IV toolkits, but we feel the ability to simply insert 
a visualization in place of standard Swing widgets is ample 
compensation for this. 

So far, we have managed to integrate a parallel coordinate view 
into a searching/browsing prototype for house price data. Future 
work involves exploring extending collections of Swing tree 
widgets to produce varying styles of multiple tree visualization. 
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