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Abstract Throughout his career, Barry Boehm has adyvocated the importance of un-
derstanding software development processes, measuring their performance, and using those
measurements to guide the development of improvediprocess models. In this paper, we de-
scribe PIE, a Process Improvement Environment, which supports that vision. PIE supports
the definition of process models that ean béianalyzed and executed. The analysis is used to
detect errors and vulnerabilities in the process models. Validated process models can then
be simulated to detect inefficiencies and bettlenecks. Future work includes executing these
process models, monitoring their perfermance, and then using that information to drive
further process improvements, 3
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1 Introduction ¢

This paper describes environment support for improving software development
processes. Much of this work can be traced back to and has built upon contribu-
tions made by Barry Boehm over the course of his career. Even in his early papers,
Boehm argued for creating a model of the process under which software would be
developed (e.g., [2]). He advocated that the process model to be followed in devel-
oping a software system was one of the first a\l‘tifac s that needed to be explicitly
articulated and agreed upon by all the stakeholderss Much of Boehm’s career has
been devoted to evaluating these process Qodels. From the early waterfall model(2%!,
to the various military standards that emcoded this model in doctrine (e.g., [14]), to
the more free-wheeling agile methods (e.g., [11, 19, 26]), and to the more thought-
ful, risk-based approaches that B‘oehm has proposed, particularly the Spiral Modell
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and the Incremental Commitment Model(® he has undertaken careful assessments of
these processes and, based on his experimental findings, reported on their strengths
and weaknesses. Working with other pioneers (e.g., [5]), Boehm has argued for a sci-
entific basis for evaluating and improving software development processes, and thus
software development.

In this paper, we describe PIE, a Process Improvement Environment, being devel-
oped at the University of Massachusetts. This environment provides capabilities for
modeling processes, for analyzing these processes for errors and Vulnerablhtles and
for providing execution and simulation support. We believe that this approach is a
step toward supporting the vision that Boehm has consistently advecated throughout
his career for explicitly understanding the processes that-are being<applied, for mea-
suring their actual performance, and for using that information to develop improved
process models. \

2 Overview of the PIE ‘

The Laboratory of Advanced Software Engineering (LASER) has been develop-
ing and evaluating technology to support the continuous improvement of processes.
Specifically we have developed a modeling language, called Little-JIL[) | and a suite of
analysis tools for evaluating Little-JIL process definitions. We have applied these tech-
nologies to various domains inEluding software development environments!2"!
ment processes, such as the conduct of elections®8! and on-line dispute resolution!
and several life-critical'medical processes, such as the administration of chemotherapy[g]
and the transfusion of blood!16].

, govern-
17]
)

Creating an accurate and detailed process model is a labor-intensive activity
that demands considerable time and effort. Our work has demonstrated, however,
that this investment can be leveraged by applying a range of analyzers to the process
models to uncover an assortment of errors, vulnerabilities, and inefficiencies. Figure
1 depicts how these analyzers are applied in PIE. The leftmost colum}}\in this figure
shows the tools used to create a process definition (the Little-JIL edit‘Br) and to create
properties (the PROPEL property elicitor*%29) that specify the requirements that
are suppose to be upheld by this process definition. The'second column shows the
resulting process definition and property specifications and other information needed
to support the analysis capabilities, which are shown in the third column. The fourth
column shows the outputs from these analysis b&
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Figure 1. Architecture of the process improvement environment
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