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Abstract: Integrated Modular Avionics (IMA) system adopts a resource sharing architecture, which provides
a more sophisticated and powerful avionics functionality, but also brings a more complex fault proliferation
model at the same time. To solve this problem, we proposed a reliability assessment method based on Architecture
Analysis and Design Language ( AADL) and Generalized Stochastic Petri Nets ( GSPN). Firstly, the system’s
architecture and fault information were described with AADL language, and its AADL reliability model was
established. To further analyze the dynamic behavior of its faults, the rule for transformation from AADL
reliability model to GSPN model was studied, and IMA system reliability was assessed by analyzing the GSPN
model. Finally, the effectiveness of this method was validated by reliability assessment of the display function
of IMA system, and suggestions for selecting the architecture of display function were given via experimental
comparison.
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Fig.1 The process to implement IMA system
reliability assessment
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error model General
features
error_free ; initial error state;
failed ; error state;
repair, fail ; error event;
end General ;
error model implementation General. Error
transitions
error_free-| fail] -> failed ;
failed-[ repair] -> error_free;
properties
occurrence => poisson 2. 0e-3 applies to fail;
occurrence => poisson 1.0 applies to repair;

end General. Error;
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Fig.2 AADL reliability model
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Table 1 Transformation rule of isolated component
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Table 2 Symbol definition

Cin-d EX
Out sre  HHERARES , FEHEETRE
Out dst  WHRENEE EHUESRE
In_sre HEAENA, KT AREIRRE
In_dst HEMENE, SIABEERE
Outprop  HHUERESH S S EE AL E
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Fig.4 The GSPN model of Out-In transformation rule
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Fig.6 The architecture of display function
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Fig.7 AADL reliability model of display function
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Table 3 The analytical result of display fanction
under normal conditions
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Table 4 The reliability of display function of IMA system
under different condition
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