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Domain-knowledge- based Simulation Strategy and Its
Application in Reliability Design

ZHANG M ing, XIE Hong-wei, ZHOU Zong-tan
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: Urged by the request of the reliability engineering, the function simulation models are proposed and discussed.
T his kind of model can not only describe how the system works, but aso discover the functional logical relations of the system
and the connections between the performance and function. Moreover, the simulation strategy based on function simulation
models is given in detail. Finally, the paper illustrates how the domainknow ledge-based simulation strategy can be applied to
the reliability engineering.
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Fig.1 Processing procedure of traditional reliability design analysis techniques

: 20 90
(Functional Modelling M et hod) ,
MFM I (Multilevel Flow Modeling) — GT ST (Goal T ree-
Success Tree) HMG'? (Hybrid MFM-GTST) ; Virginia Johnson

* :2002- 05- 10

(1970—), , s



73

L7]

, ADEPT™ 9( Advanced Design Environment Prototype Tool) ,

; Kaman Science Corporation Go

Mastuoka  Kobayashi
[9~ 10]

Jackson s

(Dynamic Innovative Fault T ree) ,

; NASA Palumbo

Petri

1.1

B

[18

CFSM

(1) CFSM
CFM = (1,0, Fstate, FsTPF, IFsF, IOBMS)

I: , ;
0: , ;
Fstate: , (

FsTPF: ;
IFsF: — "

IOBM S: )

(2) SFSM
SFM = {1, O, C, Fstate, IFsF , GFF, Links, FMs}

I: , ;
0: , ;
Fstate: , (
IFsF: — )

GFF: )
Links:

Go

; Duke

FraNets

Go-Flow (8] Y ellman

Dugan DIFtree '

[12~ 15]

[16~17]

[19]

[ 12~ 14] FMECA

B B

SFSM ,



74 2003 1

FMs:
1.2

(D : .
I 0o Fstate

(2) I O: :

(3) Fstate: ,
(4) IFsF: : - ,

(5) GFF: ,
, Fstate , GFF
, GFF ,
(6) IOBMS: , ,
(7) FsT PF: ,
() ; Links  BM(

IO, , ; GFF

(9 , ;

2.1
(D ;
(2) :

(3) : , ,

(4) :
2.2

(Links) n ,

2.2.1 Tk Ay B3 HER ik
1:
MSI1, Set



75

2.2

2.2

(1) (1- )
(2
©) Set )
@ M
® M
@ (2 ;
(3 P MS
: 1
2: n
Order(i)) n
(1) 1> n,
(2) Order(1)
® M
@) M
(3) Order(1)
(4di= i+ 1, (1);
(5) , Order( 1)
: 2

2

2 BT AR Hik L

B

® ,

@ ;

(3)

3 A5 ALERM LA
2 )

(D)

(2)

P MS 1
, MS
Set M, @ @
MS Order
MS , Set M, @ ®
Set R ®
(3)
( Links) , 2
i R :1= 1,0rder(1), Orderl
(5); (2)
i {M}
s 1, MS,
’ MS: M
1 M, MS, Order(i+ 1)
n i , Order1= Order(n)
, (Links) n
, ( ) Links
;o 1=0
GFF , ,
@®
R I0BM ; (1)
(
) .



2003 1

76
- THECIRES
E’S%&IISSF ! Fs ]
l [GFF }
B Wi 1 Fs3 ,
iy Bl - Fs4 $eist Fss
i AR o .
HUF b sl - BE | SRS
45 s HE b N .
EREEE EE A 7 RN 9 SRR
I ] 53 TEhie i
M- Ml 47
£ \ Wit s | ———
EER0A \
i 82 1 e
S plsskird
2 S6
R ERLK S
2
Fig. 2 Systemr level module of tracklayer
) ,
’ (
) ) ,
3
3 , (1)
;(2)
’ ( ).
, ;(3) .
? 2 2 2

HATYREIE? B, TRIEHTER,
I BN, -t

g [T | g fie P Wiz
wt | oo gy | g 96 | K iR i R
o LR siong 4
HAR P s e
HF IR B
3 FSM

Fig. 3 Applying FSM-based strategy to reliability design decision
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