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ABSTRACT

Automated tools are often used to support software development workflows. Many of these tools are aimed
toward a development workflow that relies implicitly on particular supported roles and activities. Develop-
ers may already understand how a tool operates; however, developers do not always understand or adhere
to a development process supported (or implied) by the tools, nor adhere to prescribed processes when they
are explicit. This chapter is aimed at helping both developers and their managers understand and manage
workflows by describing a preliminary formal model of roles and activities in software development. Using
this purely descriptive model as a starting point, the authors evaluate some existing tools with respect to their
description of roles in their processes, and finally show one application where process modeling was helpful
to managers. We also introduce an extended model of problem status as an example of how formal models
can enrich understanding of the software development process, based on the analysis of process roles.

People sometimes make errors. The problem here was not the error, it was the failure of NASA's systems
engineering, and the checks and balances in our processes to detect the error. That’s why we lost the space-
craft.

Edward Weiler,

NASA’s Associate Administrator on the loss
of the $327 million Mars Climate Orbiter.
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Formal Analysis of Workflows in Software Development

INTRODUCTION

Many automated tools are available to support
software development. There are two main reasons
for an organization to use these tools:

. Much of software development takes place in
distributed environments, or at least where the
participants have difficulty meeting regularly
face-to-face. Automated (often web-based)
tools allow them to collaborate in a generally
cost-effective way compared to travel and
shipping costs.

. Software development workflows prescribe
various activities to be tracked and artifacts
to be created and maintained. Even when
developers are able to collaborate in person,
the number of these can become large and
therefore requires organizing tools and a
central repository.

As with all tools, their effectiveness is deter-
mined by how well participants understand how
to use them. There is ample evidence that mere
use of tools is not sufficient to support an effective
workflow. Even if developers understand a tool’s
basic operation, they often do not understand or
adhere to any development process supported (or
implied) by the tool. This chapter examines some
popular web-based software engineering tools from
a pragmatic role-oriented perspective. That is, we
intend to focus on the roles and purposes within
the context of the development process, rather than
characteristics of artifacts or products.

Our ultimate goals in developing these models
is the following:

1. To better describe and analyze the processes
themselves.

2. To formally analyze and evaluate tools with
respect to generally accepted process models,
and

3. To formally compare and contrast the models
with each other.

4. Toprovide formal definitions based on process
models.

The approach in this chapter illustrates all four
of these goals. First we motivate the general value
of formal models in analyzing process, and then
provide some background on workflow modeling
with respect to the software development process.
The main body of the chapter applies this approach
to one particular sub-process (namely bug tracking).
Each of the four goals is discussed in turn, using
examples to illustrate the approach.

This work continues in the spirit of previous
work inmodeling development processes (Delugach,
2007) (de Moor & Delugach, 2006) and in using
conceptual graphs for modeling communica-
tion (Delugach, 2006) and software development
(Delugach, 1996) (Delugach, 1992). In this chapter,
we use conceptual graphs—a well-known knowl-
edge representation—as a clear and effective way
of formally representing the parts of a workflow.
In future work, some automated analysis may use
conceptual graphs’ formal basisinlogical reasoning
andinference; however, this chapter does not exploit
those capabilities for these illustrations.

THE VALUE OF FORMAL
MODELING

At this point, it is useful to evaluate the role of
formal modeling in software system development.
Whilenearly all developers acknowledge the value of
formally modeling the software system itself, there
is less agreement on the role of formal modeling of
the process of software development. Resistance to
this idea is usually caused by “horror stories” of:

. Incorrect or incomplete models of a process,
which initially give the impression of sound-
ness but then later reveal themselves to be
inappropriate

. Models that have been imposed on a devel-
opment team by either upper management
without proper evaluation, or by contractual
obligations that are included as “boiler plate”
requirements without any evaluation as their
appropriateness
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