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Airborne software fault modeling and analysis application based on

system architecture and operation diagram
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(Institute Office, AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110035, China)

Abstract: The existing technologies are difficult to identify the airborne software faults and the corresponding
causes, and thus cannot be applied in the development process of the airborne software, so the airborne software
fault modeling and analysis technique based on the system architecture and operation diagram are proposed. Firstly,
the airborne software fault identification approach based on the function failure analysis is proposed, which can be
used to identify the airborne software faults caused by the interface data, time constraint and so on. And, the fault
hierarchy modeling approach based on the static system architecture and the fault logic relationship modeling ap-
proach based on the dynamic operation diagram are constructed respectively, which can be used for constructing the
software fault tree effectively. Then, the software fault reason analysis and safety requirement development strate-
gy based on the software requirement and criteria is proposed. Finally, the engineering application of the airborne
brake control software is conducted. The results show that the proposed airborne fault modeling and analysis tech-
nique is feasible, and consistent with the standard requirement, which is suitable for constructing the V&.V loop of
the airborne software fault analysis and validation.
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Fig.1 The fault modeling analysis framework of the

airborne software
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Fig.2 The fault hierarchy model of the airborne software based on the architecture
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Fig.3 The airborne software fault model based on the

architecture and block diagram

3 NMHRHMERESTEREN

Bk HE
3.1 FREEMNIKF A& EERE S

%% DO-178C .GIB/Z 102A 2R EE 3K LA K
7 53 R BERCH ) R AR A e R 43 A o D

1) A w2 100 5080 o )

B Xt A 1 A B e 1 0 L R Al T OB E
B EROE 5 B AEERET D R E SRS
SN O R T ERL 9] n EC(E R A S TR B
WA SCA% 20 A TR S A . B R E



172 fiias TR

L 514 %

BE & N UE W
A1 ARk O RO e
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Table 6 Safety requirement for interface fault
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Table 7 Safety requirement for function fault
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Table 8 Safety requirement for state fault
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Table 9 The fault identification of the airborne brake control software
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Fig.4 The fault hierarchy model of the airborne brake control software
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Fig.5 The dynamic operational model of the airborne brake control software
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The fault hierarchy model and fault logic relationship model of the airborne brake control software
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