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Abstract : The relation model of failure modes and characters of the unit under test (UUT) is created. The
general adequacy criterion for the sample set is proposed according to the relation model. Based on the general
adequacy criterion, the new method for determining the demonstration’ s plan is studied, which includes the
methods for determining sample size and creating sample set and the pass judgement. A case shows the feas-
bility of the new method. Comparing with the exist methods, the new method is more suitable for the exist
state of the testability requirements and the integrative demonstration of multiple testability requirements, and
the created sample set can coverage the important character of UUT.

Key words: adequacy criterion; testability demonstration; plan; sample size; failure mode

(UUT
(BIT) (3 ,
(FDR)
(FIR) ,
[1] , [3.4]
[5] ,
, uuT (
o ) ,
uuT ,
(1) ,
' 1
(2
, uuT

:2004-08-16; :2004-11-03



26

692
1 UUT - As=Au, Fs
uuT - Fu A
Ru = (Fu,Au, Pu) (1) ,
'Ry UUT - , uuT ,
Fu uuT JFu={f1, ; uuT ,
fo, fm},.fi(i=1, ,m UUT 1 ; uuT ,
,m UUT ; Au
A Av = (a2, ,a),a(j= 5
1, .9 A q
; Pu Fu Au ) )
Pu Fu -Au,Pu(fi) Pu
fi JPu(fi) AU, )
Fu A , uuT -
, P
21
uuT -
- 1, Py f 1
2 - a
- , Pu
Rs = (Fs,As, Ps) (2)
‘Rs - ; 4 uuT -
Fs JFs={f1,f2, ,fa}, Ru=(Fu,Au,Pu) ,
fi(i=1, ,n Fu,n i As A , Pu
As=(a, @, ,a),l As Vi  FR(Pu(f) SAu) (] Pu(f)]|=1)
,As SAu ; Ps Fs As (5)
,Ps Fs -5As, Ps Pu ‘| Pu(f)| Pu (f)
5
, uuT . Ru = (Fu,
Au , Pu) , Fu
3 fi fo, Pu Au
- Rs = (Fs, ,
As, Ps) , UuuT - If1,f2 Fu(fs # f2) (Pu(f1) = Pu(f2))
Ru=(Fu,Au,Pu), Fs (6)
Ca : As Au fi1 fa A
, Fs uuT 6
Fu A , Ca =true; UuT - Ru =
, Ca =fase (Fu ,Au,Pu) a Au, Fa SFu,
(1 As| =] Au|) <(Ca = true) (3
Vi Fu(f  Fa) =(Pu(f) ={a) (7
(1 As| =| Au|) <XCu = fase) (4)
)| As| As )| Al Au Vi Fu(f € Fa) =(Pu(f) #{a) (8)

Ca =true

A a

Fa



693
7 uuT - K,
Ru = (Fu ,Au, Pu) , Aa = iz}\“ (14)
, Pu A j Fa
Vi  Fu- (Pu(f) SAu) (| Pu(f)| 21 A Fa i ;
(9) Ki Fa
8 ,
UuuT - Ru=(Fu,
Au , Pu) , Fu
f1 fa, Pu(f1) Pu (f2) 1 ,
f y n
Ifi, 2 Fu(fi 2 f2) . (15)
(Pu(f1) n Pu(f2) # 9 (10) A min
f1 fa A ‘n Au UuT Amin =
9 minfAa},(j=1, | Aul)
uuT - Ru = (15) ;
(Fu ,Au,Pu) a A, Fa S Fu, uuTt :
Vi FR(f F) =(a  Pu(f)) (11) uuT '
Vi Fu(f € F) =(a s Pu(f)) (12 5 3
Fa A a
A, ,
, Fu ,
Fa Pu 1
) A ) ,
, UuT Fu
Fa Au Fa, m
(14)
22 Aa, (15) n
A a ) )
Fa, .2
Ca =true, uuT
\ 1, \
(Va AvI(f R | F)) G = true , 1
(13) Fs Fs
, s m
uuT , n
m, 2
, 2 , Fu ,
, n-m ,
10 Fs Fs
| Fa K n
Fa , UuT



694

26

D)

TE Wb AR Ryt F2
a1 AR

, =1
HR4R 2 S 6 S XL O W AT
RS PSS A F,
N
~ Iy B B L
B 1 OB RN
s E R
HUE 3% (14) 5 518 j
Pas s 3 % .
# Fy B 1 o
j=m]
[:m%ﬁagwﬁﬁxgn) )
1

24
FDR F
(1) FDR FIR
FDR FIR
Z{j(l- R) P!
i |
R
C
n , FDR
(
,Nn
, FDR
, FIR
(16) .
(2
FIR) C
Ps,
P = Rs

Fg 1 Theflow of creating sample set

IR

=1-0cC

(FDR
P,

(17)

(16)

14

14
242

FEAAE Fyth
[i<n-m]
[ 5 F )
C 1
, :FDR =0 95,
SRU ( ) FIR=0 90,
<2 SRU FIR=209
(1)
(FM EA)
. 2278 (
14
1) FM EA
(
) 1
1), Amin=0.86%10"°/h
Ay =230 25x10 %/ h,
(15) 268
(2)
: Fs (
). 268 Fs
b 1
Fs 26



6 695
y A min y
1
Table 1 The digtribution of sample sizes ’ ’
/(10°%- h-Y)
1 13 72 16
2 15 21 18 (4 ' ’ b
3 14 94 18 [J1. ,2000 ,21(1) :67 - 69.
4 434 5 XuZW, Zhou Y F, Xu ST, etal. Accurate agorithm of
5 35 01 41 sampling plan and its application in testability demonstra
6 934 11 tion[J]. Acta Aeronautica et Astronautica Snica, 2000, 21
7 47. 13 268 55 (1) : 67- 69. (in Chinese)
8 21 64 26 [2] @GIB2072-94, [S].1994.
9 Q 86 1 GIB2072-94 , Maintainability test and eval uation[ S]. 1994.
10 22 28 (in Chinese)
11 2 83 4
12 +5V 5 95 7 (3l ' ' (M-
13 +15V 6 65 8 12003,
14 +12V 4 36 4 Tian Z, Shi J Y. System testability desgn analyss and
demonstration[ M]. Beijing: Press of Beijing Universty of
1 ’ Aeronautics and Astronautics, 2003. (in Chinese)
[4] Pecht M, Dube M, Natishan M, et al. Evauation of built-
14 intest[J]. |IEEE Transactionson Aerospace and Electronic
! Systems, 2001, 37(1) : 266 - 271.
[5] Barnett N. Inrservice reliability , maintainability and test-
(3) , ability demonstrations - 15 years of experience [A]. In:
C=08 proceedings annual reliability and maintainability sympos-
, (17) um[C]. 2003. 587 - 592.
8 wrs-) (), ,
4 E mail :shijy016 @sna.com
uuT

(1966 - ) , , ,
kangrui @buaa. edu. cn

Email :



