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Abstract Nowadays software environment has been more and more open than before, the open-
ness of environment has greatly influenced many existing software development techniques, inclu-
ding software reliability evaluation. Due to the weakness in efficiency, methods based on testing
or simulations are not competent in the open environment; other methods, such as the state-
based methods, are more efficient, but are unable to deal with the systems with concurrency. So
this paper tries to put forward an improved reliability evaluation method which can do better in
both efficiency and applicability. This method first describes how to use Petri nets as software ar-
chitecture description; and then introduces a bottom-up way to calculate the system’s reliability,
the calculation process can be done efficiently and accurately, and can also deal with systems with
concurrency, which can hardly be handled by existing methods; the method can also generate in-
formation reflecting the component’s importance to the whole system, which can make software

reliability evaluation play a more important role in software development.
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Background

Along with the rapid development of Internet, develop-
ers now begin to compose components scattered all over the
Internet to build more complicated systems. It”s meaningful
and urgent to find a method to evaluate the reliability of this
new kind of software system. However. existing methods
have flaws on some aspects. Most of them merely evaluate
the components, and are unable to check the reliability of the
whole system composed by them, while others can monitor
the whole system, but still have problems in some situations.
Firstly, they can hardly deal with concurrency. which is in-
evitable and common in an open environment. Secondly,
open environment requires far more efficiency than ever be-
fore; existing methods are generally based on a less-efficient
thorough analysis. Also, they are weak in the measurement
on the importance of the components, which is useful and
necessary in software analysis, such as optimizations.

To solve these problems, this paper put forward an im-
proved reliability evaluation method which can do better in
both efficiency and applicability. It first described how to use
Petri nets as software architecture description; and then in-
troduced a bottom-up way to calculate the system’s reliabili-
ty, the calculation process could be done efficiently and accu-
rately, and could also deal with systems with concurrency,

which can hardly be handled by existing methods; the meth-

od could also generate information reflecting the component’s
importance to the whole system, which can make software
reliability evaluation play a more important role in software
development.
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The project is to make a research on building high confi-
dence software systems in the open environment with the
help of the methods in trust computing. Several papers have
already been published under this project, mainly on the trust
evaluation and evolvement, including a semantic similarity
based time related recommendation-feedback trust model, a
trust evolution model for P2P networks, and so on.

With the former work which is mainly on the evaluation
and management of the single software components, the
work done in this paper can further make an evaluation on the
whole software component, and generate more useful and

meaningful results.



