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Abstract. Developers interact with the Integrated Development Envi-
ronment (IDE) to read, understand, and write source code; essentially
navigating the system at hand. While doing so, they construct a mental
model of the system using the tools and facilities provided by the IDE.

It is unclear how developers navigate the system and whether the current
facilities provided by the IDE appropriately support the navigation.

Our goal is to investigate how, when, and why developers use certain
tools to explore and modify the system, and to provide the means to ret-
rospectively analyze and understand development sessions. We present
our initial steps towards an approach to track the activities of devel-
opers while performing software engineering tasks, implemented as an
extension of the Pharo Smalltalk IDE.

Introduction. Developers interact with the Integrated Development Environment
(IDE) to read, understand, and write source code, essentially navigating the sys-
tem at hand. While interacting with the tools and facilities provided by the IDE,
developers construct a mental model of the system that eases the comprehen-
sion of the system itself. However, it remains to be investigated how developers
navigate the system and whether the current tools and IDE extensions (e.g.,
plug-ins) conveniently support the navigation tasks.

Our Approach. To tackle this problem, we present our initial steps towards an
approach to track the workflow of developers while performing software engineer-
ing tasks. In a nutshell, we want to record all the interactions that developers
have with the IDE to enable retrospective analyses. Robbes et al. devised a sim-
ilar approach and implemented SpyWare: A tool which tracks the changes that
a developer performs on a program as they happen [5]. While their approach
mostly focuses on fine-grained source code change operations, we are more con-
cerned about concrete developer actions. In a similar vein, Singer et al. developed
NavTracks: A tool that considers various kinds of relationships, such as con-
trol flow and inheritance relationships to help developers navigate the software
space [7]. Our goal is not only to analyze the interactions, but use them as a
means to suggest modifications to the Pharo Smalltalk IDE.

In short, we want to investigate how, when, and why developers use spe-
cific tools to explore and change the system in order to provide the means to
retrospectively inspect and comprehend development sessions.
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Present State. We use software visualization to understand the data recorded
during the development sessions. For example, we provide a System Complexity
view [4] containing all entities touched during a development session to get an
overview of how developer activities are spread across the system [3]. Colors in
the visualization map to the number of occurrences of each type of action. An-
other way to visualize the workflow of developers is using a tree map enriched
with information about the particular kinds of activities performed during a de-
velopment session. We are currently implementing our approach in DFlow:
A tool for the Pharo Smalltalk IDE (see http://www.pharo-project.org).
DFlow silently observes the workflow of developers inside the IDE while per-
forming software engineering tasks, and records all the actions performed, e.g.,
browsing the source code of a class, the senders of a method, or the steps in a
debugger.

Future work. Our approach is extensible. We plan to use our visualizations to
compare and classify different developers sessions according to the activities
performed, e.g., by super-imposing one tree-map over another. Moreover, by
comprehending different workflows, we foresee to be able to identify some of the
plagues of current IDEs which hamper the productivity and the efficiency of
developers (e.g., the window plague [1]). DFlow can provide developers with
suggestions or ease some of their recurring activities in the IDE. DFlow can
also be used to discover how developers answers the different kinds of questions
they pose themselves during software evolution tasks [6].

Conclusion. Developers interact with IDEs to read, understand, and write source
code, essentially navigating the system at hand. We presented our initial steps
towards an approach to understand the workflow of developers. We are imple-
menting our approach in DFlow: A tool which silently monitors the IDE and
records all the interactions of developers to understand how developers evolve
software systems [2].
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