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Software Stability Analysis Based on Change Impact Simulation

ZHANG Li QIAN Guan-Qun LI Lin

(So ftware Engineering Institute , Beihang University , Beijing 100191)

Abstract It’s difficult to evaluate the software stability because of the complexity of software
and the uncertainty of future change requirements. In this paper, various change requirements are
regarded as the combination of a series of “atomic change requirement”. The modification of soft-
ware, which is used to satisfy the “atomic change requirement”, is regarded as: firstly, modify a
randomly selected “initial element”; secondly, a ripple effect caused by the change of it. Then we
proposed a software stability evaluation method based on change propagation simulation. A
change propagation model and a set of change impact metrics are defined. In order to simplify the
calculation of the metrics, simulation technology is introduced into software stability evaluation
instead of the conditional probability calculation. The experiments result indicates that decreasing
the propagation probability or improving software architecture could effectively resist the happen-
ing of broad ripple effect and enhance software stability. And the connections between in-degree
hubs result in broad change. The existence of a mount of successors of in-degree hubs results in

the frequent happening of broad changes.
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quirement”. The modification of software, which is used to
satisfy the “atomic change requirement”, is regarded as:
firstly, modify a random selected “initial element”; secondly,
a ripple effect will be caused by the change of this “initial ele-
ment”. The expected number of changed elements for various
atomic change requirements is used to evaluate the stability of
software. In order to simplify the calculation of the metrics,
the authors introduce simulation technology into software
stability evaluation instead of the conditional probability cal-
culation.
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