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Research on the Application of Artificial Neural Network
in the Fine-Grained Software Rejuvenation of Computing System

WANG Zhan GUO Cheng-Hao LIU Feng-Yu ZHANG Hong

(College of Civil Aviation, Nanjing University of Aeronautics and Astronatics, Nanjing 210094)

Abstract In order to improve the software availability and reliability, intelligentize the software
rejuvenation and boost up its veracity and efficiency, the rejuvenation granularity would be finer
and artificial neural network would be applied. The key step of fine-grained software rejuvenation
is to determine restart dependence between the modules. This paper researches the principium of
artificial neural network, puts forward the model of artificial neural network which determines
the degree of restart dependence between modules and reachable set of each module finally. Based
on the coupling relation between modules of software system, this model analyzes the connection
between restart dependence and coupling relation, sets down the arithmetic to calculate the de-
gree of restart dependence between modules and reachable set of each module; so that the intelli-

gent software rejuvenation with fine rejuvenation granularity is supported.

Keywords software rejuvenation; rejuvenation granularity; degree of restart dependence; artifi-

cial neural network
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starting. This cleanup is done at desirable times during exe-
cution on a preventive basis so that unplanned failures, which

result in higher costs compared to planned stopping, are
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avoid. restart dependence and coupling relation, so that the intelli-

So far, the detection of software fault as precondition of
rejuvenation has been mature. The rejuvenation granularity
has been fined to application layer, and the two-level-nested
software rejuvenation policy has been researched. IBM has
been pioneering software rejuvenation in conjunction with
Duke University to improve reliability in both server and tele-
communication environments. Now, the research on software
rejuvenation focuses on there aspect: the thread-process-level
rejuvenation policy. the intelligent rejuvenation policy, and
the real -time rejuvenation policy.

This paper puts forward the model of artificial neural
network which determines the degree of restart dependence
between modules and reachable set of each module, the mod-
el uses the calculation arithmetic of degree of restart depend-

ence and reachable set by analysing the connection between

gent fine-grained thread-process layer software rejuvenation
policy is supported. Then the software rejuvenation improves
its veracity and efficiency, the software availability and relia-
bility can be enhanced further.
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