26 1 Vol.26 No. 1
1997 2 Journal of UEST of China Feb. 1997

B

& AU fEtE A4miE

( 610054)

1%

[ 1 ARBR SR IE fo SAL 50T b £ S0 A9 3R O 5 A AL 548 ek R X
¥ AR AR S AL ST S M AL b TS A S bk X I SRR BAE S
EELRLED T oAl X B B B R AT T R AT I Rt N T S A S0 469 T i
PRI BT AT e AR

TN, EHA % HEHwik, HEE; IRHER

TP311. 1
100 ,
. JM "G -0 " Musa .
L-V “l Seeding " . ;
70 , B. Littlewood
6]
, FCFS )
, n T],TZ,"',TV!, tl,tz,"‘,ﬁz,

Ok 35



70

26

CI,CZ,"'
FCFS
R T:
Ei(t) Ti
S/ Ti
Bi; T T;
Fi(1) T;
P(1)
RiEi(t)
[0,2] Ti
[0,7 ]
Bu= 0 (¥ K n)
21 Ri
Ri Ti
|t 5] [0,¢] T
2.2 Ei
Ei
[O’t] 7ai
. (t,m Ayp)

P(r):Z1 RE (t)+ >0

T

T

[0.7]

Ti

i= 1 j=

el
- t

,G T

Ri

i= 1 j=1

lBijFij(t)

FCFS

Ti , 2 RiEi (1)
i= 1
B Fi(t)
22 Bij Fij(t)
> max (t,t2, ,tn))
mi(t)

mi(0)= O,I,mz‘ @O )= ai,



A0,
m i(t)= ab — bmi(t)
mi(t) = exp{f;— bd}[ Jtoaibiexp{—J;— bd} dt+ C ]
mi(¢)= 0
mi(t) = ai[l - exp(- bt) |
t
Ei(t)= BE{Ni(t)} = abexp(- bt)

a b ) Ti(k= 1,2, ,N) T Xk

a b

P {N(tl) = XI,N(IZ) = X2, ,N(IN) — XN)}:
H {ai [exp(= bti-1) — exp(= bitk) J}J'* "1

exp{- ai [1- exp(- btv) ]}

e 1 (xr — xr-1)!
a b )
InP,  InPr 0
a ~ b

a|l- exp(- bitv)]= Xv

. . 3 (xx = xi-1) [trexp(= bitx) — t-1exp(= biti-1) |
aitv exp(— bitv) —%1 texp(— bic1) — exp(— bit) ]

New ton-Raphson 7 , a b a b,

Ei(t) = a:'b;exp(— b:)

2.3 Sij
2, b C,C2, ,Cn >
Sii Sij ) Bip
PRi Ti , n ) T, T2 5 T,

i<j .PR> PR; Ti . (S, 82, ,8u), (S, 82,
Su ) (Sn1, Si2yee y Sk Ti " Ti R n—1
[0,¢] :

STEPL (i) (j) (S* 0), (& = n, & 7= n)

STEP2. # 1,

STEP3. 7 1,k 1,
STEP4. [F [ &=t THEN STEP14 ELSE STEPS.
STEPS. Kr— 1I(t: )],

STEP6. # j+ 1,1F7< n THEN STEP5 ELSE STEP7.
STEP7. 7 1,

STEPS. U~ (K 1)t-It,

STEP9. 7 j+ 1,IF 7 n THEN STEP8 ELSE STEPI10.
STEP10. Unit— min(Ui, Uz, ,Un).



72 26

STEPIL # 1,

STEPI2 1F(Uuw= U\ (= j) THEN S~ S+ 1, GOTO STEP13
ELSEf j+ L GOTO STEPI2

STEPI3. # & 1,GOTO STEP4

STEP14. # i+ 1,IFi>n THEN STEPI5 ELSE STEP3.

STEPL5. Y (i)V (j)By= S,\[ES SJ .

i=1 &= 1
>, Ki Ti T . STEP8 STEP9 STEPIO
T U T T; . Unin
. (U, Usye U Unin, STEPI2
) Ti )
Ti \ STEP12 =~ j
2.4 Fij(t)
Fi (1) , , Ti
T I, T . Ti T; T, T
) . Fii(t) T T , > T
Ny (t)  mij(t) [0,t] T~ T;
, Ay Aji , Dy D t ,
Qi Qi . mii (0)= mji (0)= O0,mji (2 )= Aiy,mji(©° )= Aii

mij (t+ Bt) = mi (1) Dy (Aij = my (6))A e+ QuDji (A = mji (¢) P tmi (t+ D1) = mi (1) =
Dji (Aji — n’lji(t))Al'l' OiDyj(Ay - mij(l))At

A= 0,
m i (t) = AiDym’ 5 (t)+ AiDiQ; — DiQimji(t)
m,ji(t) = AjiDjim,ji(t)‘l' AijDijQii - DijQ‘imz'j(t)
M (t) = AM(t)+ f
4= |: - Dij - Dinj i| f— |: AijDij+ AjiDinij i|
- DO - Dji Ai Dii+ Ay Dij Qi
M(t) = H(o)H ' (0) M(0) + H(z)JH%s)fds
Hir) = [ exp(ri,t)un  exp(rat)u } M(0) = [ Mi; (0) ]
exp(r2,t)urz  exp(rat)ux M;i (0)
yi A 5 Uij

mi ()  myi(t)
Fi(t)y= Di(Ai — mi(t))+ QiDi(Ai — mji(t))
T T . Fi(t) )
A Diy Aji Div Q7 Qi 6 . , P(1)



I Jelinski Z, Moranda P B- Statistical computer performance evaluation- New York® Academic press,

1972

2 Goel A L, Okumoto K Time dependent error detection rate model for software reliability and other
performance measures- IEEE Trans Reliability, 1979,(3)* 206~ 211

3 Musa J D. A theory of software reliability and its application. IEEE Trans Software Engineering,
1975, SE-1, (3) ¢ 312- 327

4 Tittlewood B, Verrall J L. A bayesian relibility growth model for computer software- Applied statis—
tics, 1973, 22*% 332~ 346

5 Sandoh H, Fujii S. Reliability grow th analysis for discrete type software by quansi—error seeding. Os—

aki S, ko J H Eds Reliability Theory and Applications, Singapore’ World Scientific, 1987% 319~
327

6 Littlewood B Software reliability model for modular programm structure. IEEE Trans Reliability,
1979(8), R28, (3) * 241~ 246
7 Lawless J F- Statistical model and methods for lifetime date: New York® John Wiley and Sons, 1982

Real-time Software Reliability Model Based on Task Modul ar

Lei Hang Xiong Guangze Liu Jnde
( Research Institute of Microcomputers, UEST of China  Chengdu 610054)

Abstract According to the feature of real-time multi-tasks software systems and nonhomoge—
neous distributed that different task consume system time, taking task modular as basic testing u—
nit, this paper presents a evaluation model of real-time multi-task software systems. Since the pa—
rameters, for example task period, task switch method and switch frequence are easy to analyse
and test, the model possesses good extensibility and feasibility. This modeling method provides a
new way for the reliability evaluation of realtime multi-task software.
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