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Variable ordering in fault tree analysis based on binary decision diagrams
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Abstract: In this paper, a novel ordering method, namely the minimum depth of the sub-tree
method, is proposed. This method reduces a complex fault tree to be a simple tree, and then
makes static variable ordering based on the sub-tree’s depth, node numbers and the positional re-
lationship between the nodes, and finally dynamically construct a BDD according to the sorting
result. In the end, the aviation engine acceleration surge parking fault tree shows that this meth-
od can quickly build a BDD, and the BDD has less redundant nodes.
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Fig. 2 Fault Tree conceptual model

FH AR SCHE M 1 e /N R B A 35 X e 8 A 43 BT
IF . AT 43 g i BE AR 1) 4k 7 . BDD HEF LA K 44 3 BDD
=B B
2.1 HEMBLE

TEXT S R (8 IS A HE P Z B 1 SE X kAT
ARTRT S W B AR 5 TS TE DG ) 5 s . AR 1Y
BT R L2 BT (D () FIREEA () i FT .

A+AxB=A @)
Ax(A+B) =A (2)
AxA=A 3

HARE A R IT

1) 3t P72 SRR 2 7E B b 11 AT G2 Y2 A
FIZR R 5 A A5 G Y2 85 1] 28 B AR [A] L D0 ] o
G2 WU F R BN A T35 S 895 5 G rp Al G2
TR T RO G RURY 75 5 O AR R R
O BR LA G2 35 5O AR SR L A 3 R

@Oez @@@@5@5@@5
© ®

K3 A I
Fig. 3 Example of combining the same gate
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Fig. 6 The flow chart of the computer sorting
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Tab.1 Comparative statistics of the number of BDD nodes
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Tab. 2 Failure event of the accelerated surge parking
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Fig. 8 Fault tree of accelerating surge parking

after simplification
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