Interactive Poster:
Exploration of the 3D Treemap Design Space

Hans-Jorg Schulz*

Martin Luboschik®

Heidrun Schumann?

University of Rostock, Germany

ABSTRACT

Inspired by Venn diagram layouts, the Treemap [6] is one of the
most prevalent implicit tree visualization techniques. Ever since its
publication, it has been modified and extended in many ways. This
work presents a way to generate 3-dimensional Treemap visualiza-
tions by a 4-step procedure. It can be used for rapid prototyping
and comparing different 3D Treemap layout approaches, to devise
user studies on 3D Treemap layouts or for educational purposes.
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1 INTRODUCTION

The original Treemap [6] is a 2D, implicit layout technique
that uses containment of rectangles to indicate parent-child-
relationships. These rectangles are aligned parallel to the axes,
alternating between horizontal and vertical layout (Slice and Dice).
Over the years, researchers have modified and extended the original
Treemap with regard to all of these characteristics:

- the dimensionality has been extended to 3D, i.e. as in Step-
trees [4] or Treecubes [10]

- the implicit edge representation has been partially modified to
explicitly drawn edges in Elastic Hierarchies [13]

- the containment relationship has been substituted by overlap
in the Beamtree technique [11]

- the used graphics primitives have been changed from rectan-
gles to circles [12] and convex polyhedra [2]

- the alignment to axes has been turned into radial arrangements
(as in Pietrees [8])

- the layout mode has been enhanced from the original Slice-
and-Dice method [6] to other techniques like Squarified
Treemaps [5] and Quantum Treemaps [3]

All of the above characteristics can be changed in combination
(e.g., using overlap of circles in a radial arrangement), yielding a
large number of possible Treemap configurations. Or framework is
the first to provide the means to systematically explore this vast set
of Treemap techniques. In this work, we focus on 3-dimensional
Treemaps that completely rely on implicit edge representations.
This pretty much fixes the first two items in the above list, but leaves
the others to be freely combined within our framework.

2 A NEW 3D TREEMAP IN 4 STEPS

When devising a 3D Treemap configuration from within our frame-
work, its parametrization is done in four steps:
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1. Specify the containment relationship: In this step, the
user specifies how the parent-child-relationship should be en-
coded in the implicit representation. There are three possible
choices: containment, adjacency and overlap. All of them are
exemplified in Figure 1 using cuboids as graphics primitives.

S\

b) Overlap

<

Figure 1: Implicit edge representations exemplified.

a) Containment

2. Choose the graphics primitive: After deciding about the
edge representation in the first step, this step is about spec-
ifying the 3-dimensional representation of nodes. Primitives
that have been used for 3D Treemaps up to now are cuboids
[4, 10], cylinders [11, 12] and frustums of pyramids [1]. Yet,
as shown in Figure 2, other graphical primitives like spheres
can be imagined. Hence, it makes no sense to consider only a
fixed set of graphics primitives, instead primitives should be
provided to the framework in a plug-in manner.

Q
C -

a) Adjacency b) Containment

Figure 2: Two possible 3D Treemap configurations that use spheres
as graphical primitves.



3. Select a layout method: Layout methods basically describe
how the available space is distributed among the leaves of
the hierarchy. While basic strategies like “Slice and Dice”
or "Sphere Packing” are available by default, more sophis-
ticated techniques can be realized using the plugin concept
as the need arises. This flexibility allows users to create and
experiment with new techniques that use alternative or un-
common layout methods. Examples for such are depicted in
Figure 3.
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Figure 3: Two possible 3D extensions of the Pietree technique [8], in
which radial alignment is combined with an axes-parallel stacking of
the used primitives resulting in a hybrid alignment approach.

4. Decide upon its alignment: This step specifies the alignment
of the layout. It is dependent on the layout method and pro-
vides an alignment parameter to it. This dependency is in-
evitable, as not all layout techniques can easily be used for
both, axes-parallel and radial arrangement. Furthermore, be-
sides configurations that are entirely axes-parallel (like those
in Figure 1) and configurations that are entirely radial (like
the ones depicted in Figure 2), there exist hybrid alignment
approaches (like the ones depicted in Figure 3).

3 OuR FRAMEWORK

Our framework provides an interface that allows users to specify 3D
Treemap configurations according to the 4-step specification pro-
cess described above. Then, one or more specified configurations
can be used to visualize a given hierarchy. The framework can be
used to view different 3D Treemap configurations side by side to
allow for their simultaneous exploration. Additionally, a standard
treeview is linked to these views to ensure that all nodes of the hier-
archy can be selected easily, even if they are occluded or otherwise
hard to pick from the 3D representation. Thus, highlighting a node
in the treeview is propagated to all of the other views and highlights
the very same node there. This mechanism is very useful for com-
paring new 3D Treemap prototypes with existing techniques. More-
over, comparing and contrasting with familiar techniques makes it
easier for users to get accustomed to novel alternative designs.

Secondly, the described concept of a modular, stepwise parame-
terization of 3D Treemap configurations provides a new systemati-
cal basis for conducting user studies. It is possible to analyze the in-
fluence of the individual characteristics by keeping everything else
fixed and altering only the parametrization of interest. This allows
to investigate questions like “Which implicit edge representation
technique is best suited for identification and comparison of data
items in case of axes-parallel cuboids that are arranged in a Slice-
and-Dice fashion?”

A prototype of the described framework will be available to the
InfoVis-attendees for a hands-on demonstration at the poster desk.
So far, it includes all edge representations, primitives, alignments

and layouts that are necessary to specify most of the existing 3D
Treemap configurations like Treecube [10] or StepTrees [4]. Since
they are provided in the said modular fashion, also other possible
combinations of these edge representations, primitives, alignment-
and layout-strategies can be generated with the prototype.

4 CONCLUSION

With our framework we have developed a platform for rapid pro-
totyping of 3D Treemap visualizations and their interactive evalua-
tion. Different layout aspects have been singled out into a modular
concept that allows to easily put together new Treemap configu-
rations from known building blocks. This enables the user to go
beyond the number of known 3D Treemap techniques by system-
atically exploring the range of possible layout combinations. That
way, the user can really find the very technique that perfectly fits
task and data, even if it has not been described before. To further
increase the number of choices for the user, future work will in-
clude the adaptation of our framework to 3-dimensional extensions
of other well-known implicit techniques like Sunburst [9] and Icicle
Plot [7].
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