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ABSTRACT

Software is complex and hard to analyze. We aim at collecting information using dynamic and
static analysis of the software and use advanced visualization techniques to ease their under-
standing. Thus the comprehension of the software functioning.
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My research consists in apprehending a software in its entirety by visually considering
static and dynamic aspects with a particular focus on dynamic analysis. We indeed think
that bringing new solutions to analyze and understand software and its runtime will allow
faster and better development and maintenance. Performance may also be improved with
an improved understanding of what happens at runtime.

Software runtime is indeed complex and hard to analyze. Moreover, a huge quantity of
information can be collected during dynamic analysis.

To be able to fully understand the meaning of the huge quantity of data extracted from
the dynamic and static analysis of the software, we rely on visualization techniques. Lately,
the focus of research in the software visualization domain has been visualizing the static
aspects. We thus think that the domain of software visualization of the dynamic aspects still
requires substantial research.

Moreover we definitely believe that advanced visualization techniques relying on total
immersion can ease the global understanding of data. This kind of technologies are becom-
ing accessible and we think that some of them can be used for software development and
maintenance.

Our methodology is as follows.
First we collect a large amount of fine-grained dynamic data on many Java programs.

To this end, we designed and developed the VITRAIL Execution Analyzer, that performs a
very fine-grained analysis of the runtime of Java software at basic block level and combines
it with static information extracted from the source code of the analyzed software. For all
we know, no other work has done such a fine-grained kind of profiling before.

Then we interpret the data using VITRAIL Visualizer, an advanced visualization tool we
designed and developed. It is designed to visualize dynamic and static data data and ease
their understanding, by displaying information pertaining to the software according to a
well-know metaphor.
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