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Service Platform Autonomic Control Approach Based on Performability Model
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Abstract The open and distributed service platform is prone to containing more management
functions and supporting stronger decentralized interaction, so the hard-management and high-
cost problems become more serious. For that, a self-managing service platform architectural ref-
erence model, characterized by component-based, service-oriented and interaction-centric, is in-
troduced in this paper. On this ground, a hierarchical autonomic control structure based on feed-
back mechanism is proposed, which takes the service components and their interaction relations
as controlled objects, and makes decision according to the analytical performability model of serv-
ice platform. A combination of availability and performance models of management service is sug-
gested via Markov Procedure, Stochastic Petri Net and Queueing Network theory. Moreover, the
ability of failure recovery into the service components and links are taken into account. Numerical
examples show that the proposed performability model based on Queueing Petri Net can quantita-
tively analyze the influence of failure probability and recovery time on availability and performance
of service platform, and autonomic control approach is helpful for improving the effectiveness of

service platform.
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ving computing system. The operator is tightly integrated in
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fining high-level policies to executing low-level system com-
mands for immediate problem resolution. Although this form
of human-in-the-loop management was appropriate in the
past, it has become increasingly unsuitable for modern net-
worked computing systems.
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ous analysis, and are flexible and robust in the presence of
change. Self-management is the really vision that the systems
are capable of self-configuration, self-adaptation and self-
healing, self-monitoring and self-tuning, and so on. often
under the flag of self-* or autonomic systems. However, an
issue in self-managed systems is that different abstractions
and programming models are used on different architectural
layers, leading to systems that are harder to build and under-
stand. To alleviate this, we introduce a self-management
service platform architectural reference model which is char-
acterized by component-based, service-oriented and interac-
tion-centric. Organized in a hierarchical autonomic control
structure based on feedback mechanism this allows for self-
management in distributed systems. The proposed approach
takes the service components and their interaction relations as
controlled objects, and makes decision according to the ana-
lytical performability model of service platform. A combina-
tion of availability and performance models of management
service is suggested via Markov Procedure, Stochastic Petri
Net and Queueing Network theory. The simulation results
show that the proposed performability model based on
Queueing Petri Net can quantitatively analyze the influence of
failure probability and recovery time on availability and per-
formance of service platform., and autonomic control ap-
proach is helpful for improving the effectiveness of service

platform.



