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Abstract

integrity, dynamic failure and data consistency currently encountered in safety assessments for integrated avionics sys-

This paper introduced a new model based method for safety analysis to address the problem of failure modes

tem. The method models integrated avionics system hierarchically with layers of application operation, function and re-
source. It simplifies a large part of the analysis, the development of fault trees,and can guarantee the consistency of re-
sults. Event-B language is used to model application layer to check the integrity of operations modes and AltaRica is
used to model dysfunction of system to solve the problem of dynamic failure. The efficiency and practice of the method
are illustrated by analyzing safety of auto pilot system through Rodin tool which is used for analyzing operational modes

of application and Simfia tool which is used for safety analysis.
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BIEH) AL & ; flow R T A B A /K, state Fl
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> RHEHE rEyTan AFCSHH
AFCSR & J
(a)
e Env » Afcs
statusAfes

Attributes Attributes

o phaseAliowed /\ o apStatus
e modeSelected * prevMode
e selectMode \/V o StatusAfcs

Events Events

o selectMode selectMode * setMode

(b)
5 B3 TEH RGeS

¥ AFCS A B4 Event-B H i event F7R, A

Event-B 4 T H Rodin ¥ H/EENEEINT .
MACHINE

MComp »

VARIABLES
phaseAllowed Physical Unit; Inferred Physical Unit: )
modeSelected Physical Unit: Inferred Physical Unit:)

prevMode Physical Unit: Inferred Physical Unit: )
statusAfcs Physical Unit: Inferred Physical Unit:»

INVARIANTS

invl ; phaseAllowed € BOOL theorem )
inv2;statusAfcs € BOOL theorem >
inv3: modeSelected &€ N not theorem »
invd: prevMode € N not theorem )

inv5; (prevMode 7% modeSelected) V (prevMode=2 A modeSe-

lected=0) not theorem )

inv6 : phaseAllowed=TRUE=>statusAfcs=TRUE not theorem )
EVENTS

INITIALISATION: not extended ordinary)
END
selectMode: not extended ordinary standard)
ANY
selectVal »
WHERE
grdl; MComp==env not theorem >
grd2 ; phaseAllowed=TRUE not theorem )
grd3: modeSelected=0 not theorem )
grd4; preMode=0 not theorem >
THEN
actl:MComp = afcs )
act2:modeSelected =selectVal >
END
setMode: not extended ordinary standard)
ANY
setVal)
WHERE
grdl : MComp=afcs not theorem )
grd2; preMode # modeSelected theorem »
grd3: phaseAllowed=FALSE not theorem )
THEN
actl:Mcomp = env)
act2:statusAfes = FALSE )
act3:modeSelected = setVal )
act4; preMode = modeSelected )
END

END
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