
Chapter 1
Nature of Impact Analysis

Purpose

The papers in this chapter will help you understand software
change and the importance of predicting the effects of
changes to software before they are actually made. The
papers also address where to apply impact analysis in the
software-maintenance process. The chapter explains how
you might determine if impact analysis is effective and
presents a framework for comparing various types of impact
analysis. The last paper describes a real-world problem that
impact analysis could help solve.

The Papers

Software change is a fundamental ingredient of software
maintenance. Impact analysis is key in analyzing change or
potential change and in identifying the software objects the
change might affect.

Even with the best-laid plans, software changes. Developers
must understand how change occurs to effectively predict
the impacts of that change.

One way to understand how change occurs is to understand
how programs evolve. Over the last two decades, Manny
Lehman and Laszlo Belady have proposed and refined
"laws" of program evolution ([Belady 1976], [Lehman
1980] [Lehman 19851, [Lehman 1991], [Lehman 1994]).
Although the statistical validity of these laws has been
challenged [Yuen 1981], [Lawrence 1982], we believe they
are helpful, if not absolute, comments on the nature of
change.

Belady and Lehman studied several years of OS/360
development and change data. From this data, they
proposed five laws that characterize the dynamics of
program evolution:

1. Change is continual. "A program undergoes
continuing change or becomes less useful. The
change process continues until it becomes cost-
effective to replace the program with a re-created
version." That is, software systems change to meet
the demands of users and environments until it is no
longer cost-effective to change them.

2. Complexity increases. "As an evolving program is
changed, its complexity, which reflects deteriorating
structure, increases unless work is done to maintain
or reduce the complexity." In other words, as the
program is changed, the complexity of its structure is
likely to increase unless proactively controlled.

3. There is dynamic dependency. This is what Belady
and Lehman call the "fundamental" law of program
evolution: "Program evolution is subject to a
dynamic that makes the programming process, and
hence measures of global project and system
attributes, self-regulating with statistically
determinable trends and invariances." In other words,
program evolution is composed of several attributes
that are dynamically related such that the change in
one alters others (through feedback) and tends toward
a goal.

4. Organizational stability is preserved. "The global
activity rate in a project supporting an evolving
program is statistically invariant." That is, the rate of
work involved in changing an evolving program
tends to remain constant despite resource changes.

5. Familiarity is conserved. "The release content
(changes, additions, deletions) of the successive
releases of an evolving program is statistically
invariant." In other words, the content of successive
software releases tends to remain the same in terms
of changes.

The three papers in this chapter add to the understanding of
these five laws. In the first, "A Process Model for Software
Maintenance," Robert Moreton argues convincingly for an
effective software-maintenance process in light of the
increasing size and complexity of software systems. A key
part of software maintenance is impact analysis, in which
the effects of a change request are elaborated for estimates.
Moreton clearly explains where and when impact analysis
should be employed in the software-maintenance process.

Although impact-analysis technology is rapidly maturing,
quantitatively assessing software-change impacts is (as of
early 1995) more an art than a science. People who have
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