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A Method for Quantitative Analysis of State/Event Fault Tree
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Abstract:  State/Event Fault Tree (SEFT) is a modeling technique for describing the causal chains which lead to failure in
complex systems. One important way for capturing the safety parameters of systems is quantitatively analyzing the probabilistic char-
acteristic of system failures. As lack of precise semantics, SEFT can only be quantitatively analyzed after its semantics being precise-
ly described. In this paper, we present a quantitative analysis method of SEFT based on Interactive Markov Chain (IMC) . Firstly, In-
terface Interactive Markov Chain (Interface-IMC) is proposed based on refining the interactive action of IMC into input and output
actions . Secondly, the precise semantics of SEFT is described based on Interface-IMC. Thirdly, a quantitative analysis method is pre-

sented based on formal semantic model of SEFT. Finally, the method in this paper is illustrated by modeling and quantitatively ana-

lyzing SEFT of aircraft landing gear system.
Key words:

1 518§

A RGAEMES TR LA L Tl 45 ] 55 22 4 O B
U )z 0 P A R R AT 2 e a3 B O R ST
KA E B BB A R I A
AR R I, H i A X R 58 2 0 A A o A U
2 X LA o A A O i AR R G A T2 A
0T TR N R T — R B OGP 5 B 7
7£[3~5] CHOH R S B Y (State/Event Fault Tree,

WCHs H 3 :2012-11-19; & 18] H 3 : 2013-01-17; FEAT i« BE 2T

safety analysis; state/event fault tree; interactive Markov chain; quantitative analysis; formal method

SEFT) g —Fh 2 1 2 0 2% 5 5 SR e 1 8 vk, T2
FFFRIR R S A 3 2 R ) AR R R 3
SRR PR EE . SEFT FR L3 T 3ME RGERAT RS,
LR GEF PRI IR0 R GU R A A R Z T AR O R
i 8 A XA ARG AT 2 2P AT

X SEFT T2 44 A OB A RE PR 7 7 20 A
R RS L S RON — A 2k e B H AT SEFT 45
TR iy dfe 2N 00 40T SIS , A L B X L A o
Sr#fr . T SEFT BER A H PF AR ik AL T R GLI3h

FETE LI WA B IR AH TR (No. CXZZ11 _0218) 5 W Je S A SE AR IRl 55 2% & T 43 (No. CXZZ11 0218, No. NS2012129) ; [H 5% B SA L 2#
F 45 (No. 61272083, No. 61170043, No. 61100034, No. 61262002) ; [l [ 51 24 A\ G RIS ) 3842 (2012)



% 8 M

TRPNR: — RS AR SR 14 7 A7 7 3% 1481

AT AR S, e LA 3 i — P 58 1] ( Binary Deci-
sion Diagrams , BDD) "% 2 2 1% 75 2 Xof HOKS 8 15 1 0 4>
Mr. B8 M K Petri Net ¥ SEFT #E47 8 B0 1 15
SRS AR Petri Net Bl B 48 78 SEFT #4424 22 i 314
B H ATE X, A5 AEXT SEFT A A B e R EAT1E L
IR Z S5 AT L B T 3h 8 e A RE RS IE L0 BT
Y DA AT 25 5 B HE A SERT 1Y JE s SRR
R A ST AR T —Fh 3 T 28 B 5y /R AT K% (Inter-
active Markov Chain, IMC) (7] IR SEFT 23 #F 7 i, BEB 45 1Y
FF6 SEFT BEARVERAE (9B 200 OB R I 64T SEFT 19 B
BT

2 REEHHER

AT GRS IR AR BT R I —
ARSI A9 FHSE]

AR FBRR (SEFT)BERIAE & T 3 TARZS A B
TCR AR TCR R TR LR b2 IK KRR
PFR A A PR EE . AT R ANIAL 1 B , G AR 1 |
R FHFE A AEBOTR AR S LSR5 ]

Basic Entities

c |
(@) (Sub-)Component (b) State (c) Event
Relations and Propositions

(e) Temporal order (f)Causal Order (g)Ports(State
(Predecessor/succes (Trigger/guard input/event input/state
sor relation) relation) output/event output)

E1 SEFTHIEABEILE

(d) Gate(Junction
of casual chains)

FIH SEFT a] LIS 20 744k ik A X 2R 58 2% 30y 2R
RAFEHATHIA K 2 45 CHLER B ZRBUR R G i
TGN T R IXA RS R RS SRR . R Ge
B =AM, 43 5 2 B VK 22 B /E T4 (Landing gear
control handle) . 2 ¥ 48 455 1 #5 Landing gear controller) g 0|
EEESAT (Landing gear semaphore) GEEIPERE T
W HT AT B, T T4 ik e v R SR B Tl
55 R R E R SRR E R E T E 52
JE R T AR AT 4 ] 5 VR 2R ST T R v A
P A L 70 ) PR Y ) fige it P50 L [ 2 b SEFT T52
FP R R IE QAT R RA K @ L A4~ AND
RS = AR ) BRI T IR RO A I
JHE AL R B R AEBGE A O0 R, 7 SR R %
I E RS VR AR o i o B B O FLAG 5 T B R T
e T3 B T 2R T8O TR W R RO R . A, &
BN FRAT S o A BRAR S HLEAT #5348 , 2 BRAR S AL
[F A SR ¥ 2 1) S S AT

gear extension failure

control handle

geardown

B2 CHRERHULR K SEFTRAI

3 EOXBELD/RAIKHE

AT HRE IMC WSS 5L SRS AL g S A i e s e
P4 A2 B SR ] RS, I IR AT 4G 4
YER THER M R G A G 1T R XL
3.1 Interface-IMC #=H!

F 1122 5. 5y /-] KA (Interface-IMC) % 52 H. 1 /K AJ
K (IMC) 7B 3 T BT AT TAG AL, K s Ve
A R0 N R S VR HLBOIE T % A BE (input-en-
abled) Rtk , B 2 7 Hh 78 2 IR AS b WP Se ey A Sl 1
AT HEZ Y . Interface-IMC FE 2 LUNF -

EX 1 —MNEOLE /R REE P&— 1Tt
(S, s A,—, ") H. (1) S BREER;(2)s" &
PIAIRAS 3 (3) A Bah R Hrh A= (A", 4°,4™), A" Ry
AL, A° Jyfi i SRS, A NS SE s (4)
R TEIA s 0 5) € il s
Interface-IMC N JE%i AfH fiE ( noninput-enabled) ; (5 )M C
SxR,ox S s /R REHRES HMHEK(s,2,5) €

A M
Mo s— .

RIELLFAE S, B 3(a) H Interface-IMC P RSN
S=181,8, S5, Syl s WIHRIRE N S5 BEEL A h A =
fat,A”=1{b},A™ = $; X H IR E—> = {(S,,a7,S3),
(S35, b1, S b5 /R AL RELAESY = 1(S), 4, ) 1. %
Interface-IMC [ ELULIE LA IR i RELEWI IR IRE S, &
i — M B R R A SECR A B Eo3 A 1 B BILES 4
JEEEAB] S, IRAS IR IGHEWEIE o 55403 S5 RIS, B
Jaid i R b s S, A
3.2 Interface-IMC HJFH1THSE

WL R G AR B 2D TR, TR AT H G4
VEAEAS AT LU 74 1 A i A T A R U AL i > R 4
4 Ja AT R AR TR 8 1 25 H Tnterface- IMCHY) 347 24 47
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B3 Interface-IMC7R4

L.

EX2 FAE. YNNI H SR Kb P A
QI APN A= ApN A= AR N Ay = Ap Al = ¢ BT,
W p A Q A4 A. FEHE PR Q AL S B 1E 4
shared( P, Q) = (ApN Ap) U (ApN AD).

EX 3 Interface-IMC BIF1TAHE . P 1 Q M4
Interface- IMC, 21 5% P #1 Q BT DLAL &, W 41 & 19 45 1
PlQH(Spx Sy, (85,80, (Pl ), (Pl @), (P
| Q)i"t),*puo,*)yu@)ﬁtpz
(Pl Q) =(4pUAp \ (4pU A7)

« (Pl Q)= (APUAY \ (4pUAQ);

(P @™=ABUAFUARUAG N (ARUAD)) ;5
'9PHQ=f(s,t)LpH()(s',t)ls;a’ps'/\ZaGAP\AO%
Ul G t)p o(so ') 1t =gt Na€ A \ Apt U {(s, 1)

o o(sT ) s =g Nt =" N a€ AgN Apl s

| A M A M A M
e o= 1Cs, ) (s, t)ls—>ps' fU (s, )~

M

(s, 0" )le—>g" .

WAL EIFATAH SN, 3 Ry Pl Q JRATAH
FHRA P QM 3() IR,

1E Interface-IMC FHAT4H & 1Y F P ] fE & H B X
FE—FIE O FEHE— N H GRS LB —1 Interface-IMC
AEXSF 73— Interface-IMC A3 4t SHAE BT, J5 & - e f
FERE (s A B A1 Ry B2 X K A A RS TR Z R
ERES AR A R, T 2 GRS R
Bk A . A, 7E Interface-IMC F:47 40 G 1 32 #2 0] R
23 PRS2 VR AR A 18 0 . MR, mT LR FIR A 24 1
BT B 2B AR 2 43 18]
4 REEHHER (SEFT) HYiE X #id

Xt SEFT HEAT B 2018 SRR ) e %t H it 47 20 47 19
FEA A T B B S 4 A8 B E R AR
(Interface-IMC) XF SEFT 144 14 5 2 45 171 18 L #E47 K #
iR .

4.1 SEFT #{RIiE X
HF SEFT #4248 59 P93 47 A 4 A7 BRAR S WLtk A7

R LR B 5 AR T R FME R A8 8 Interface-IMC 7]
X H ARG 18 IR . SEFT W& PR % il . — b
S P A 0 5 — PO PR EE 403h F  E eid
HAAR RN ERIRSFE 8 CFR |, T LAE T Interface-
IMC H1 928 B A5 AT 3R X TR S84 B (9 B )
Eedtily , T 3RIK R GGk — 48 B[] i A 4 4E IR
BEHLR) N —IRZS, ATl ] Interface-IMC H i) By /R 1] K %%
e TFR 0 T F om0 Z ) 0 fih & O & 1 TR
Sl A7 AE fil R = 5 0k M 2 SR 2 TR G &R LT AE
Interface-IMC H A7 7E 5 A /5 H SIE I [R5 6 R, IIr LA RE
B ol P A/t B AR 1 [] 28 5% DR SR e 4 A T S

Zi b, R F Interface-IMC K $i & SEFT #4) /415 S iy
RN

(DA Interface-IMC ARG SEFT #4 £4 1R A .

(2)f#i [ Interface-IMC ZHA/EH A SEFT #4)44 A9 F44: .

(3) i A Interface-IMC 1 [ 3¢ B %% #6 X} SEFT #4 £
PR P 100 1 SCHEA T A

(4)f# FH Tnterface-IMC 2 [B) i 1 S A Sh{E &% 5
TS [ 20 06 R SR 30 i SCHEA T

(5) 1# FH Interface-IMC 5 5 B, 19 %1 A % H 28 580 %
SEFT PR 75 AN =43 1118 SCFEA 74 .
4.2 SEFTZ3E1TRIEX

T # F Interface-IMC X SEFT 32 45 ] #4785 0 A0
SRR o BRI E L GE R [ )
—ABRE, AT SRR i A s i i A VB Inter-
face-IMC FL 7Y |

El 4(a) 25T Wik A AND [](AND,2) AY1E X, B
BREL[ (AND ,2) ] gyp: A3 Interface — IMC , Lk AND | ] %
AP AMG S1E IS8 24 AND ]38 0 30 75 A4 4
MNES B A il k&

B 4(b) 45 H T M A OR 1] (OR,2) HyiE S, B e

FEl4 Z Finterface-IMCHISEFTZHE 7 X
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BLCOR,2)] pyy: A= Interface — IMC, Lk OR [ ] )% Hi 1
P AMS S S50 2 OR [Tk B Hdh — AN A5
SHF OR 18 % .

FE 4(c) P25 1 T W% A PAND 7 (PAND,2) (/)15
SC, R pR B [( PAND, 2) ) gyps A — Interface — IMC, L)
PAND | ] it FR PR > g AR 280 24 PAND [ 451
S RLNZE B A B3 & 2B 0 R i A5 5 Bl %

El 4(d)% T 2/3 VOTING ] ( VOTING ,3,2) i1
XLENER B (VOTING ,3,2) ] gyp: A*—> Interface — IMC, LA
VOTING ['] i 5 th 1 =N A5 5 S50 24 VOTING
TR =AM AF 5 RSB VOTING |18 fil %

5 SEFTHIE=5HH

AR5 41 SEFT (7€ 3 J5 % X WL, SEFT £ 2
N R TR (R SEFT J2 75 6 1 1 HLA 25 B8 L SC
MKLS]) . X SEFT 132 48 ] 54 7448 R Interface-IMC
PEAT TR B O SCA R 2 s, T At IR AT 4 A 1R F
SEFT 1 56 B 1 SCRERY | 7141 HIAE 28 43 B T B X fe 4%
B AR IR T 2 . LA R A Interface-IMC FEAT4H &
LK MRMC & & i HE AT A 41
5.1 Interface-IMC F1T4HE

INRETSCATIA , TEUEAT Interface-IMC 1Y 47 406 3 2
W RTREAEAE AR 14045 O 2 (8] 32 B 7] 5 BFTE B A9
AEPRAS  FE AT IFAT A A 1) o B v 7 S s X 2
PR ASOTA AR B B4 5P Inter-
face-IMC W LA IRAS , M35 41 & )5 Interface-IMC 1) 46
PR SR IE AR 3 B IFATAL G N A 2R B T —k
B FEX BACK AL S IR W] R e S VR e 4, IR AE 4
AREBARZ G WS R FAERRE, &8 Tk
PR KRR S 4, WNB L 1 R, 45 7 A Interface-
IMC P M1 Qi@ T G153 P FIQ KIFFATH G4
R.OZEHIRBIZZEE R OCm x n), A m Fln 535
J&= P HQ HPIRZSEL.

TEIATZA> Interface-IMC [ 4T A it FEH, W] RE
22 PR AS 25 (A1 K 1 ) 1. b i iz [n) L, ] ik — 2
K FH 35 B AR H AR X 2H & 45 B Interface-IMC HEF7 2y
REGH, BB — 5 Interface-IMC 55 H 454 19 5
ARG PS5 HAN Interface-IMC #E47 34745 .

&% 1 Computing parallel composition of two Interface-IMCs
puting p p
Input: P = (Sp, s, Ap,—,—>")and Q= So» 59_)1 A()»*,"M) .
Output: Parallel composition result R= P || Q.
Function: Parallel composing two Interface-IMCs
if APNAG= APNAg = ApNAY = ApN A= ¢
then begin
sharedaction = Ap( Ag; Ak=(ApU Aé}) \ (42U A8) H

AR = (APUAY \ (ApU A ; AR = AU AU sharedaction ;

= (b )5 Se 5, U Shs

unprocessed _ Sp<—Sg , save unprocessed element of Sg;

temp<s%, save a pair of elements, which respectively represents state of
Interface-IMC P and Q;

repeat

pick one unprocessed element temp from Sg;

s represents the first element of temp, ¢ represents the second element of

temp ;
A M A M
if s—>ps’ then add (s",¢) to Sgand (s,¢)—> (s',t) in—>"of

R if they do not exist

aM aM
if t —>¢t’ then add (s,1") to Sgand(s,t)—> (s,t")in—>"of R
if they do not exist
if temp is not illegal state
then begin

ifsi’,>s’ N a€ Ap\ Apthen add (s',1) to Sg and (s,1)
i’pu()(s',t) to ~>of R

ifl*aﬁjt'/\ae/l() \ Ap then add (s,t") to Sg and (s,1)

a
—>p (s, ") to—>of R

if s —>p5' Nt ——gt' A a€ Ay Ap then add (s',1') to Sg

and (s,t) [L>pH o(s',t") to —of R

end

else begin
remove transition to temp from—>of R;
if temp does not appear in—=>" of R then remove temp from Sy
end

update unprocessed _ Sg;

until unprocessed _ Sp = ¢
end
return R

else return false

5.2 SEFT MRS MHITE

X SEFT 19 22 8 3 Bt BRI T35 1002 25 0 & A= 1 A
FEE 7R Interface-IMC $i3A& SEFT ()15 SCBLIRI 2 )5
SEFT 1T )2 AEAE Interface-IMC H 78 8 — i 3
P TAE 2 i s Sl A & 2 38 A R AT B ) SR
B, THR SERT 1002 35 14 & 2F i A 55t 46 W) 3 T 507
2 E R TE] DX R Y, AN SERT BT 208 SUREAY i 400 1 IR 7S
B K% B R0 H R ZS B RS 75 AR B2 13
Rl P

M\ SEFT #4) {4 Fi132 45T A9 T 3008 AR ) 947 40
At FEH AT U L BR T A SEFT T2 28 1 it
VERTE B30 sh V8 , HoAth 7 45 19 % A St s fE AR 25
)25 Bk R B A . R G AR e 28 F o 339 SEFT
T OB U 3R T2 R0 U — 1 Bh 1
TR RS SRR R RAS B R 4 B i H BRI
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PRI AE 23 A A8 vh I AN i 40 15 R T2 SR 18 Y
it SIAE L S AR IR S B B AR AR A Z 18] A B A
e HR Ay By R AT R R, 5 ) A BT A AR S PR
— AL 58 H B 1 1% 2L I 1R] 5 2R A] 9K 4 ( Continu-
ous Time Markov Chain, CTMC)I‘%@IIOI .

AR A MRMCH 5 T 45 81 (1) CTMC 5575 34k 47 4
SE B[] D[] AR B RS 31 B AR S i E 2115 B
AL A R 2B 25 R 0900 i AR FSAE i 47 20 B 9 9)
URARZE HLHE SEFT Fp 52 S 4 BT 00 1z 1) i i s VT o
T SEFT W18 SCBRY bz Hh 3V 0 s BOIRZS 7R B
FRRAS 5 205 5 75 20 A 0% B[] [X[] A S ik 5830 Bl 5 S 5
5 MRMC it A SCHE LIS /Y CTMC 5 8 S 44, ]
MRMC 15 2 HE AT A 45 5 76 SEFT HiZ iR Rk %
FNTE 25 7 (8 B[R] P, T00)23 S0 4 A AR 38 02 45 A ] 4
ZHPEEN %€ B RS R AT O AL R G Ak
2%

L5 TR B 5 th g T AR SCRT R %) SEFT € i
OIHT TR AR AL R AR L R ST AS SR A SR R
9 XML JE 2 AR Y SO 3 2o g BT RS 38 ST A, S B ST
BH I FNIZEET T Interface-IMC A 5 BIF 75 B 1445 B, . 9K
J& , XA Interface-IMC BB BE T -1 T 20 G DA BOIR
DY AR B 40 SEFT i XABEARY . 7245 3] SEFT (1) In-
terface-IMC 15 XA 2 J5 6 FH © A B HE B3 43 A T2
B HAEAT 5, A9 B A5 R, B SEFRT Ho To 23 =R
PIRER AR . T LUE 7R %A PR AR 45 5] SEFT A%
BRI XML S22 )G, B i AR AT D o8 4 i AR T B 3

| Capture XML document of SEFT
* Output
I Interface-
IMCs of SEFT;

| Parse XML document and create Interface -

IMC model of all elements of SEFT elements

Identify Interface-IMCs based on the components
and logic gates in SEFT from low level to high level

L]

I

I
| I
| Pick two Interface-IMCs from lower level, I
| compose them and perform reduction “ |
| I
I

f more
than one Interface-
IMC is left

no
Quantitative analysis +
| Analyze precise semantic model
of SEFT by MRMC

FE5 SEFTERA T LIRE

PAT, EHA TS5 Fahisi.
6 KBIFER

ARTTER XTI 2 Hrgy i RAILR P AR IO R SR Y
SEFT, FI| I SC 8 B 42 1 19 07 26t gk A7 5 00 i . 4k
IRV T, MR A ST 1 1 A 3 AR 4 o R R BT I
TR I .

BT R 2 F Y SEFT 2K A Interface-IMC 45 H
FaufiE % SEFT th—Jb4a 5 3 MRS 2 2R T,
FIA Interface-IMC AF B 34 3 MG 1F 5 2 TG
AN 6 Frs 38 SRR 4 SEFT H A 14 52 51T i )2
WM T 3 XT3 3] ) Interface-IMC #E47 4 5. 7T DL A&
th X% SEFT 19 T2 2 47 e A M 56 1) 1330060 iy 381 OB
AE SRR IR G5 S, ARSI RE M 718
F| SEFT H 454~ I K 1Y Interface-IMC JE 218 XA AL 2
J& AT X 3% $ Interface-IMCs #F 1T 347 41 4 18 /E 15 3|
SEFT ) 5¢ 8 1 SCRERY A S5 8 5 19 45 U 24
(el ey lbeoll ) Il ¢y, qis— 44 F 5
HASHIRAENT A 2 J5 W) Interface-IMC #E4T 2947, K5 24
A AR AT R — WA, LR R R A 4 &
iR REAIATA G D A R R A& 7 s T AE
PR, 5 R TUZ AR R4, 315 SEFT T2
AR 7(8) Hr Sy AR IHE R AR PE T TSR
JH MRMC X} 7(8) #4772 HE 1T

(1) Landing gear controller(C,)
gearup?

geardown?

(4) AND gate(C,)

(2) Landing gear controller(C,)

%e'b‘\‘q\ e ‘/e':’
oo

(3) Landing gear semphore(C,)

Bl6 SEfilsPSEFTHIAF 5B T R R

SEFT H T8 JZ 444 & A= i 2R B SEFT /) Interface-
IMC 15 AR H FRRES & AR A3, AT LAAS ) A AR
SRR AL 2 BB 1R] X (8] 3 H bRk & A 302 &
TEFU A TE RN . B 7(8) A e B BUAE 23 1)
0.02 F10.01. 20 Hr7E[0, 10000 ] B [a] X [a] P , MBI IE IR 2
235 H AR S R 2 A/ T 0.0001 . A T MRMC 43
Brim 25 R 8 s . i 8 &5 v LU Y, algs.
tra ) 1R AR A ZER 1R BIZEL 0, 10000 ] 5 [A]
LN, MNRTER R A 1 B BARIRES 4 MHER /N T
0.0001. Kt , %7 2] SEFT H, BIAE [0, 10000 ] Bt 7] [X. [i]
L T2 R & A R RER /N T 0.0001 . FL 8 & R e
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(2) Reduction

(4) Reduction
(D)

(6) Reduction

®)C IIC IC,NIC;

BE BB

(7) C IIC IC,]ICJIC,

- (8) Reduction

&7 Interface-IMCHATH AT

IR R GEA KA RIS TR " R R B R =
T 99.99% , %S HT LI 1% R G R & et iR S
D

€ /cygdrive/e/English/MRMC/mrmc_src_v1.5/bin ‘ﬂ‘

Logic = CSL -
Load'mg the 'algs.tra’ fﬂe please wait.

States=4, Trans1t1ons—4

Loading the ‘algs.lab’ file, please wait.

The Occupied Space is 928 Bytes.

Type 'help' to get help.

>>set simulation on

>>set sim_type one

>>set initial_state 1

>>P{<0.0001}[ initial U[0,10000] end]

SSIMULATED: YES B
SINITIAL STATE: 1
SMAX_NUM_USED_OBSERV: 92800
SCONFIDENCE: 9.500000e-01
SCI_LEFT_RESULT: ( 0.0000000 )
SCI_RIGHT_RESULT: ( 0.0000999 )
SYES_STATE: { 1 }

SNO_STATE: { 1}

m

The Total Elapsed Model-Checking Time is 16 milli sec(s).

K8 MRMCHIEBIT4 R
7 #EXIE

XA AT 2 e I3 B 2 BRI R R v
(Y T AL R A (Fault Tree, FT) 3 4 ji Tll 22
VAT B v B )2 I EOR A R T R RS AR
NERGV LM AL R G T R RE A, B A7
TE— RV HE T BB (4 2 M R o A R, 4045 2 3l
5Tk B B ( Dynamic Fault Tree, DFT>[4j 8 A 5 I
(Component Fault Tree, CFT) V4 (H L) b J7 A7k = 4
AL 1AL 7 G b R AR LA RO 25 AR 114 g

1

RS ZE 5 A (State/Event Fault Tree, SEFT) ¥4 & 4t ik
B oc R 5 AR TR BB AT R 45 5 Rk, [A B
TR PEAL R GE AT AR R R AR SR

fERE 0 BT 7 T, BT FTODFT DA K SEFT #f k=
T E SO MELL E A0 AT AT o A, i E R AR
A AETRE AT AR R 2 BORE B A R AT
SHT .0 SCER[3 15T BDD 4381 FT A9 HE SR AL ; SCRik
[14] 3 F 5 JR °] Je 6 43 A DFT 19 A8 36 55 4F . 1M % T
SEFT ()58 550 #7 SCHR [ 512K F Petri Net XTE 177 i
M, FEXT SEFT H (4 #4240 F 2 B T T E 47 3 Uik 2
J& ATy X A3 2 Y Petri Net #4411 %iéﬁﬁkﬂii?Iiiﬁ
A IR SEHE SEFT i SUBCRL, g Aot Ak DL A 2l A
A T 5 B A ) TARAH LG, A SCHR IR SEFT 1945 £
uﬁ%ﬂxﬁ%%T%%ﬁﬁ%Xﬁ TR BT A
INE 8 R s a3 AT O e AT A A, BRI AR AT
AT H I, KR A TS5 F a5 65 .

8 ML

15y =H

A SR RPARAS R RS (1 2 i A B il T —Fh
BT v 1 S e X A8 L 1 R ] e A 1) 28 . B
VESEATREAL , 32 0 T 42 1128 . Sh /R n) JRAE A RN 5 Ok
FHEE D38 5. I SR A] Je b %) SEFT M4 5 18 56T A 18 X
PEATRE B A, I 5 347 4 A 45 23 A SEFT 115 X
R 5 P AR A% R 43 B T H. MRMC X} SEFT A3
PR AT RE T AT, 58 X SEFT T2 35 14 16 45 7 F 1]

N KA B SR AT 20 BT 5 B X LA — > R 58 S 8 1%
TR AT
S 3k
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