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Structure - Hierarchical Organization and Metrics Visualization

Visualization techniques used in current software visuali-
zation frameworks make use of a limited set of graphical
elements to highlight relevant aspects of a software
system. Typical examples are text, simple geometric
shapes and uniform color fills. Although our visual system
enables rapid processing of additional visual cues like sha-
ding and texture, they are not used. 2D and 3D computer
graphics techniques for achieving visual realism can be
used to increase the information throughput of software
visualization techniques. The example on the left shows
how a combination of treemaps, cushions, color, texture,
and bump mapping can be used to visualize the hierarchi-
cal organization and metrics of a software system.

Relations - Call Graph and Execution Trace Visualization

One way of gaining understanding of a software system
is the analysis of program execution traces. A problem
regarding the analysis of such traces is the fact that
these are often extremely large: hundreds of thousands
and even millions of calls within a trace are no exception.
To aid a user in navigating and understanding these vast
amounts of information, we visualize execution traces
using two linked views. One is an element interaction
view that uses Hierarchical Edge Bundles (HEBs) to show
all of the calls within a specific time window. The other is
a more detailed Massive Sequence View (MSV) that is
synchronized with the HEB View and offers detailed in-
formation regarding the temporal location and inter-
leaving of the calls. This view also uses a novel way of an-
tialiasing based on the importance of calls.

Visual Software Comparison

The figure on the left shows a novel visualization method for the comparison of hierarchi-
cally organized data. The technique visualizes a pair of hierarchies that are to be compared
(hierarchically organized software systems, for instance) and depicts how these hierarchies
are related by explicitly visualizing the relations between matching subhierarchies. Ele-
ments that are unique to each hierarchy are shown, as well as the way in which hierarchy
elements are relocated, split or joined. The relations between hierarchy elements are visua-
lized using Hierarchical Edge Bundles (HEBs), which reduce visual clutter, visually empha-
size the aforementioned splits, joins, and relocations of subhierarchies, and provide an in-
tuitive way in which users can interact with the relations. Both hierarchies are furthermore
sorted with respect to each other to facilitate comparison tasks. The example visualization
shows a user interacting with the visualization by using “crossing” to select a bundle of re-
lations between the two hierarchies; the resulting selection is highlighted using shades of
green and blue to show the correspondence.
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