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Z-graph of the Manifold Growth Model and Its Application

TSUNEO FURUYAMA'

The manifold growth model that unifies existing software reliability growth models can
cover a wide range of accumulated fault data including various types of data which are dif-
ficult to treat with existing models. Therefore, the remaining faults can be more accurately
estimated by using this model than by using the existing models. Parameters of the manifold
model are estimated by using the maximum likelihood method based on the stochastic pro-
cess, which needs to solve transcendental equations, or analytically by using the Y-equation
method. These methods generally use all data ranging from ¢ = 0 until recent time and
estimate the parameters of the whole range. Therefore, it is difficult to calculate and display
parameter values at every instantaneous time. This paper proposes Z-graph, which can show
directly and visibly the parameter values at every instantaneous time. Z-graph can be de-
picted easily if there is a fragment of actual data. The dynamical changes of the instantaneous
parameter values of the manifold growth model, which are considered to be the changes of
debugging conditions, are easily observed with Z-graph gotten from actual data. The ability
of estimating the remaining faults of Z-graph is equal to those of the two existing estimation
methods.
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Fig.1 Examples of representative software reliability
growth models.
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Table 1 Existing SRGM and their Z-equation.
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Fig.2 Relationships between the Z-graphs of the existing
models (b =1).
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Fig.3 Nakagawa data with estimated curves.
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Fig.6 Z-graph for Mitsuhashi data.
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Fig.7 Comparison of variation of parameter v between
the original and shifted Mitsuhashi data.
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