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Abstract—My Natural Programming Project is working on
making software development easier to learn, more effective, and
less error prone. An important focus over the last few years has
been to discover what are the hard-to-answer questions that
developers ask while they are trying to comprehend their
programs, and then to develop tools to help answer those
questions. For example, when studying programmers working on
everyday bugs, we found that they continuously ask “Why” and
“Why Not” questions as they try to comprehend what happened.
We developed the “Whyline” debugging tool, which allows
programmers to directly ask these questions of their programs
and get a visualization of the answers. In a small lab study,
Whyline increased productivity by a factor of about two. We
studied professional programmers trying to understand
unfamiliar code and identified over 100 questions they identified
as hard-to-answer. In particular, we saw that programmers
frequently had specific questions about the feasible execution
paths, so we developed a new visualization tool to directly present
this information. When trying to use unfamiliar APIs, such as the
Java SDK and the SAP eSOA APIs, we discovered some common
patterns that make programmers up to 10 times slower in finding
and understanding how to use the appropriate methods, so we
developed new tools to assist them. This talk will provide an
overview of our studies and resulting tools that address program
comprehension issues.

Index Terms—Natural Programming, Debugging, Application
Programming Interfaces (APIs), Integrated development
environments (IDEs), Documentation, Reverse Engineering,
Programming Environments.
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FOR MORE INFORMATION

The complete list of our publications is provided at our
website: www.natprog.org. An (old) overview of the project is
[1]. There are many papers about the Whyline [2, 3], the study
of hard-to-answer questions [4, 5], the visualization tool to help
with reverse engineering [6], some studies of APIs [7-10], and
tools to help with APIs [11-15].
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