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Methods for Analysis and Control of Software
Development Process Based on Quantitative
Data*

Kyohei Fushida

Abstract

Quantitative management is a key technology in software process management
and improvement. In order to develop software with high quality, we should
assess not only quality of the software but also the quality of its development
processes. Process assessment is important as it enables identification of prob-
lems in the early development stages.

In order to ensure objectivity and assess automatically, process assessment
should be quantitative. However, there are two problems about quantitative
process management. First, previous study have not sufficiently investigated
the effectiveness and the methodology of planning quantitative management.
Secondly, previous study have not sufficiently investigated the methodology of
analyzing and assessing software development process quantitatively.

In this dissertation, we study the status of quantitative management in a soft-
ware organization. Our results show that a lot of indicators are adopted though
some are unused or customized according to circumstances. Based on the results,
we show the policy to use indicators for quantitative management in a software
organization.

Furthermore, based on the result, we proposed a framework for authoring and

*Doctoral Dissertation, Department of Information Systems, Graduate School of Informa-
tion Science, Nara Institute of Science and Technology, NAIST-IS-DD0761024, February 4,
2010.
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tailoring software development processes with quantitative management. The
proposed framework systematically organizes organization/project-level proce-
dures for planning quantitative management. Also we introduced the AQUA-
Marine system that supports the project process planner to plan/perform /tailor
development processes with quantitative management. The AQUAMarine sys-
tem has a feature to embed the activities of collecting or analyzing quantitative
data into development processes. The AQUAMarine system was evaluated by a
software organization. The results show that the system can assist in planning
quantitative management appropriately.

Finally, we propose a method and metrics to analyze process quality using
empirical data. Empirical data can be collected automatically using software
management tools. We apply our method to open source software projects. As
a result, we find relationships between some metrics of bug fixing processes and
product quality. In addition, we can specify the work for improving software

design in development process.

Keywords:

Software Process, Quantitative Management, Planning Support, Repository Min-

ing, Process Assessment, Design Pattern
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