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Qn Q

r ^

vv
,.

r
 
n •
 
O

 
m

 6
C

 6
 m

n
n

•
O

m

n
r
	

•
 
o

Q p
O

r
µ

IC
	
4
7

0
?
 •

 r
V

r
r

r
r

c n

n
O n

M
^
^
a
r

IL
w

m
w A

r w
W

h
	

p
 n

•
S

S
n

~	
n
 n

 A
w

pMp
m

m
b

n
 A

 O
 n

O
.

M
M

ri n
^
4

a
r

a

N n h I ri	
c

ro
ro

r
	

r
r

r
A

r
	

^
^

w
^

ro
r

r
	

r
ro

y
r
	

ro
"'1

1

^n
	

r

"

Y

F
H

r r N m a

r
	

.: w

M
	

om
^

pr
n
	

n
G1

r
►^

^o
	

a
n

m
v
	

m m
n
	

M
M
0

h	
r r g

r
	

O
o

m m	
w

c.
n

P
00

0 n

n M g0 ri a r n a n r h m b M O a O M m A S n m p rt

r r n C n m m r m r a m p n r M r R.

r
 n

 .
^

M
 
S
 
O

m
 

Cp

r
 
F
 
p
•

r
 
o
.

7
	

h
m

 
r
 

G
n
 
M

0
 M

 
S

a
 
m

«oi
	

o M
n
	

M
r
	

m
 
m

A
 r
 b

H
 b

 b
a
 
r
 
w

 
r

1~e
 
r
 
w

 
m

•m
^	

r
t

A
 ^

 r

m
 
O
 
D
 
O

n
 
I
 m
 
"

a
	

n
 
a

r
 
r

r
 
r
 

m
 
n

p
 
M
 
m 
•p
^

O
 
n
 
O

n
 
n
 
n
 
p

M
	

O
 
m

M
	

p
g

o
. 
a
 m

r
	

r
 p

m	
o n

w
•

n
 
n

h
 b

 m
 ^

^
1

6
 
w

 
M

 d
»
 m

 m
 

•n

A
 m

 p
 p

r.

,me
 

v	
n

n
 
w

N
 
1
^
	

r
W

 
m

 
m

w a m M r r G m m m a ti m m r n n.

i

r
r

m
r

p
~

rt
n

n
r

8
G.

O
F

n C r

m r
O A

r m O

r n M
ie m

m m n

a O p
r o

r m a
v O p

t o

v m ^I

^
'

^' fe

h
w

C
r

r
y

p
f^

' p r
m a

r

6
p

L
M

n o
M,

go m
m m

0-
m

r m
O

c
w m

n r u
n C
r

m
n 0
,

n
n

M p
r

r
n

0
n

r
m n

r
n

O O

O O

m

Cn
n O

M n

^•

m
h

n
h

m
r

=
O a

n '7 o
m

m
r

n m

r/y
+j^

.
fr

f
n

n
pM

n
Fs

w

m
m n

0
-

n m
r

^
O

1^
p

C n
k.

o• ,4
O

p
ari

^y m
m

M &
n

o
O

0 n
C n

M C

` n

e n
r .

o m
Ir - A

o
.4

~ r
n

m a
m F

n m
n. M

n "
r n

m c
r
r

^'
S

to .°^
:r

n

m
°

M
h

w
om

a

F^
n C

M o
D AP

d
o

o m
w
r

M r r
n fR

r m
m m

O 9
`4

m

t
1

rtr

r
m ^

p m
i

C
m

P
$

O•
f
SC

h n
IS!

n1+ 7
r̂y 6o

f^
D

0 m
1 4.

1	
-I

r
» M,

a g
W ^
'°

'g a
m

n m
o

K ! 16
1^^

m

n

Pt

e C
1+

O
p

m
m

r
r

H
7

n
X111n ++, n

m

Q
•A

Cr
°
^
,
o
^
^
^
m

^
IM

(^
r N

m
O

r Fr+
m

n
n

rt m
a

•
m

a
r O ae

n n

m N

G
.

? n
n

M r
n

r C
nn

a n

r `4

.

m
r

m

r n

. A
O M

h
rf

m r
p

T
n t^7

m m
R

O 0
m a

A
'C N

n̂C+•
m

• M
^p,

n
m

O
r

C
n

n
n A

"
mm

m
m

m
p p

r
Fr►

O

M m
M

n
O

?
n m

n
n r

^
r

n
m

m
r

+t



N
Or

fM
M

'^
7 Qf

>

?

f..
Q

A
^

M
r

r
r

A
M

O

pp
F+

n
M

'g
w

^
o

^
c

^+
K

A
M

O
O

J
3

r

r
t

v
?p

I
^

r
6

n
(M1

M
d

M
N

q~ i
n

F
G'

,+ b
H H

^aAT
•rot

1
M

M
M

1^+

^^^qq
p

,pA
n

w
A

M
G

n
^

0 0,
..

^
b

!a+
to

A
^i

n
nn n

1^ ^+
••

I,,
,,

fir
o

rt
g

n I
1

M
,^

M
^t

lIN
M

h
M

^

^
h

I►
o

n
►•

i
^

b
«

p+

n

V
~

of
w

Y
O

0^
« G

w
..

M
M

n
v

.
n

r
p

M
n

r A

8
M

M
H

^
C

» O
Lf

'
A

!r
M

n
rn+

P9
'

4 A
W

rt
n

n
g

»
IA

^r

r
t

w A

v

•
r

e
n

w w

K r n R M

r 0
w

^
PI

G
I	

b
_

°
"O

il
I	

per
.

+

I I	
^

•.p
A

i•
^

v
^

Y
I I

1
I

Y

I
n

^
v

I
n

n

1
v

I
A

^ ,
H

H

,
C

c

^
'

a
o

p
A

iL
^

M
^

c	
p
r

r
rf

a n
n

n
Q

r
"
m

r
V

Op	
p
r

M
to

 r
S

M
M

M

0
rp' i 	

1?D
~

Q
•01

N
 7

^
M

n
^

A
1^

"^
 F̂

Yq
n

r
p
Y

,..,
..

n
n

n
 ?

^
n

"n
O.

p
w r

C
 H ► +

v
v

v
N

p M
p

M r
p

r In
A

• 1 M
O 	

O
F

r
4

m
2

Z
 

'n
N N

'
o
	

a
n

r
m

S
G p^

4
p
r

t
m
	

i
m

W
N

m
m

V

M
^

•O
O

C
IL
	

A
n

"
n

► 1
N

I
n

N
77

r
SO

!r
O

^
7 n

I
^•

.^
.

^.+
•~

0
M

a
N

n
'b

O
B

M
N

O'
N

h
+

O•
+

n
N

O
A

n
n

r
M

,y
A

h
p

,
►'

n
Imo

^
+

rOi
^

to
p
	

ri
r

n
r

Y

n
n

M
O

.^y^
m

n
r

r
•v

M
M

. ~i
	

C
A

A
N

N
!p

r
W

n
O

o
V

n
I

c +n ^
n

N
r

^
•J^

I
O

S A
A LI

M
'+

a
o

r
O

n 7
O

o
r

r
N

n
b

A
ro

Ari
n

G
r

r
M

`
G

7
Q

r
p

n
D

r
y

r
n

M
►'

r
o

c
n

?
c

w
^

n
v

*
.,

M
n

o•
o

n
n

r
w

r

o
r

v

g
a

_
c



M
A

A
M C

n
n

1+
^

I ^
w

^
^

.
Iw•

••
•

Iw•'
•

Y
C

r
~

n
F

!A
ro

M
^

L

p
r

«+
ro

w

0
~

o
n

F
A

ro

O
a

n n
t

!1

r
B

N
g

V
^
•

r
a

v •
n

n ro
r

v
'

C
r

ro
n

a
.n

M
N

0
C

n
O

+
N

r
n

N

►a
p

S
DO

N
G

C
a

ro
r

n
ro

^
w

c
r

ro
ro

m
n

1.
.

u
•

ro

w
a

^ n N
r r

'+ O
o0

ro
r

a
ti

a

0
m

ro d
n

n
00

m
C

d m
CL

0
v

o
i

n.
o

8
.

M
r a

a
s

n
S

ro
r N

ro
o

O
o

r
d

n
n

n
n

<
(D

w
w r

me

d I

1

1
to

A
Y

N
r

O
•

O
n

Y
P

.
w

p
.

n
F

ro
r

m
n

^•
.nl

r
o•

n
n N

A
o

2
^C

a
^Q!

¢p
P

IO
0.

h
r 

1^
O

O
n 

M
tin

 10n
P

G.
n

n
p
 r

ro
S

 r
-	

r 
p

r Oo
n

be ro
 ro

r
S ro

r O
>

w
ro

O
D

 .
L

 .1
r
•

L
-

r
r
o

-
ro

•
y

 M
-

P
a

n
n

O
r 

n
v

r
 r

r 
S

CA
ro

o
n

a
1 0,

O
N

b
P

O
 S

ro
 ro

ro
 ro

`<
 •

a
 V

1 
>

M
n

C
N

n
• t

n
ro

r
n

K
 '<

•<
 M

•
<

n
r

N
N

ro
S

O
ro

<
r

y0
G

 r
Q

n
 r

n
 m

P
9

n
m

V
v

N
O

• S
B	

► ••
P

^.,
P

 N M
(P
	

P.
Y

h
••

 n
 W

ro
00

1-+ r
n

n
M

f0 „1
r

•1
M r

1
0

C.
.

ro
 y

,
a
•

t/1
y
p
 n

'v
S

O
ft

n

ro
+

T
a 

T
O

>
p

L°
r

r,
ro

n
n

S
a

CA
O

-
r
o
 y

y
m

 '
e
 

CIw
M

a
s

r ,
N ro

ro n
ro

a
d N

Q
..

 ap
r

e
 C

r 
2
 r

b
d

•Z
N

A
 0

.
A

to
 W

Oa0
	

fND

	

P-4
d

h
T

,~+
•

n
rn

N
 a

1	
0

-
K

 a
n

q
 h

0. C
00

n
a 0.

a m
ro °t

O ^I
F n

d r
9
 
O
o

O
 R

O
o
 
n

r 
n

co
VI

B
 
n

'V
 ro

O
 
n
 
m

a
 r

o
 ft

°1
d

O
°t

ro
r

N
r

°
 
r

N
 P

2
 a

2
O

 0
.

0.
r

n
ro

d
n

ro
N

T
 7

1
m

7o
a

ro
n

M
N

`<
n

O
 b

-0
 ro

n
O

C
 O

n
 a

•q
fD

O
C

r
7

a
r

r 
V

I
O

 6
O

 r
A

n
a

S
W

ro
r

a
N

t

P
 
T

.
O
 
y

h
 
O
'

•1
	
C

ro
S
 
N

(D
r

r N
ro

d n
^ C

ro N
N

r OD
?

r
OO

O^
 B

K
+

K
 B

OD
0

1
0
 
m

C
A

a
n

O
 H

r
r'

r 
a

`<
N

M a
<

O M
n C

'9 n
nn

n ro
S

ry
 S

C
 ro

a
.O O

^ 
f]

.O v.
C.

, r
C

 7
N

H
n

nm
r

n
r

n
0.

tD
^
^

rnD B
^

^
A

Oµ
^

h
P

0 C
h
 [
^

r
r+

A
 ^

n
O

'
r

n
r^i^

a
A

C
ao

1
a d

n N
r n

oo
ro n

a 0.
a b

r•
N

(n
N

O M
r

•<
d

d
C

r
7S

n
N

b a
f1

.o
 r

O
,n

d
 o

—
r

n
0.

r
d

C
d

n
O

 r
•

n
d

v
^

ro
 o

.
ro

ro
`<

a
r

B
N

a
N

•	
ro

n
ro

M
H

It
b

h
0.

N
r

N
0.

v
 ,
a
.

o
^
,

<
 o

v
w

n
r

lam
n

d
o

N
•

„
w

 N
r
n

^V
C1

o
I r

-^
O

w
N

B
^
'•

N
T ro

n
9
 C

n
m

o
- n

O
r

N•
n

r c
^

c
n

r °
°'

m
a

r•
^

a
^
 d

o
 °

•
m

n
n

o

O
 r

C
O

ro
 r

N
 r

.
N

r
w

0.
C

b
B

n
v
•

r
0.

-
r 

K
a

r
.

n N
C n

d r •
n C

N
 n

•
n

•
N

C
 I 

ro
9

`<
N

pi
I
-

F+
 O

r
O

a
 N

+ 
^G

^
fD

S
d

S
n

n

P

r
ro

n
ro

O
C

r
.!

•
S

W
 c

*1
I

6
S

N
M

n
a

1-
+ 
O

r
 
b

1	
<

N
b M

N
ro

n O
r 00

N ro
d

^O
 M

a
 n

o
 r

o
CI

O
M

D
 (d a

v
O

t
oo

r
n

V4
n
 N

O
 r

o
^+

 n
F 

N
H O

b ro
O C

n
' aO O

a d
r

b d
N

~
^.

N
N

r
N

r
w

r?
m

 r
P

a
~

S
r

N
n

ro
N

r
C

a
1

0
0

W r a z a



a rn Z M X a

A
v

r- N a c
^

0 T A O O A a 3 a n m a
o r a z A

I



1 w41' • ► IN•(nnn l
I.A..	 ..	 IN..	 Ah4l • ♦1{ 	 C ' r .P INAC 1004

tMAcnnn ♦

Ir•C11n11/
M 1NIJ. 1 - pPM rAL Clw V . w•1II•N TN4C Onnw

♦4C rAMf Nirl. 	 C41 IF4.0h16 IWAC0. 0V
14A00010

••.......• ..............••.•................•..•... •. •..........•ss...i0.0 0011
1NAC0011

1..1\ PR.M.04W P.N . .IrM}	 A 1MINif	 f•ML11 SIMIrI.I I"N r1P	 FAULT	 frP/S1RAcnn13
I" ASAIti	 IN 4N4l View. LAWC.P	 (' 1VOWL.0	 ♦ VS1FNt.	 II	 VNI.vIIt#1 7144conl4
PSIIMAtP\ 11. 	I—	 PR(10 6NI(IIT	 IN	 {TSIt" PAIL(IM . 	--low	 in • TNACOUI,
1PfCIF If It	 tl w#.	 It	 IN	 USE11 PRI M ANIL T	TO	 UFI • CI	 •I I r.I M AL	 ctrl SP T1. IRA0001A
IMI	 IS.	 it.(11/	 N IN IN41 	 \f l{ 110	 c M.•. INfA I\	 .H(IS!	 '.101610(AUS1• INACOOI/
♦ ttltN FAIL i1PrP•	 1.M	 tort	 TO PAIL11Mf	 POr	 A	 C /IMPIIN. 41	 IS	 •{S./M .-r TMACOOIn
M "f	 A	 r4411W.	 104414"► .	 .1 •LLOW1 11 1 .	 AN	 t.V.INf NI IAL	 -II STN IV 11 11 1114• 14A(n01q
MCA"%%	 STtff n PAILIINVS AMP %nNM4LLT N•Mf FTF1411	 1H/ IMAGOPO
1M	 lwWm3w1/MCf	 %AMPLINi . 	IS	 IIt. •1	 fit	 O/III.Ct	 IHt	 41.M..111	 I1P	 INIAL% IN•("OP1
09011l Mf (I. TNACOOPP

tRACnnsl
•............•. a.......•......••a.... u..........•••••.• ............... TN4C OOP•

TRACnOft
. •••••••... ••••••.	 tOf NTIPICATIoN OF	 VANIAI.LFS	 ....••..•..•.. •.••...rR4000F6

TR.Cooa7
V101001011110110051- CC"1PfP.fNt	 P44001	 .NO .0t'%F	 NAMf% 7RA000P4
C114►ST1111001	 - COMPONFNT	 tT4hIS	 (TR11F	 . PAILt11l 71111.Co0P9
P"n~ - 1i( •NIP ITS t.Nl OP PR(I"L' M TRA00030
PRt* - PLO.TING POINT VALIM O► 4T.r IMAC6031
PVC.ATF11001	 -	 INOiOfS nP	 FAIL O O GATES ► OR	 A MINIMAL CIITSFT TRACOOIP
PNSPL - PLOAT11.4 POINT VALUP OF NSFL TPACOn)l
GAf.N0Il000I - GAT! NAMPS TMACOn!.

4AIFST'F000)	 - GATf	 STATUS	 (TRU ► 	 .	 ► AILFIt) TPACnr P6
GTVPt	 . uATt	 TVPF - OR.	 AN0. R.I. TRA00016

"FLAG - -LAG f0 OFTFCT 410US► S TRA00037
(FLAG -	 INOICAf[S SVSTt 11 FAILU.It	 ON HOUSFS AL1)NF TNACOOJA
I.P. - PLAG	 I.R)ICATfS	 TUP UUf	 TO PI	 f•ATF NAT.¢.	 THAN	 INPUT	 CIIMP TRAC0013(j

IPMINT	 - UPTIONAL PLAINT FLAG SET "Y	 'VNINT'	 CAR". TRA00040
IRlllnni	 -	 !NUKE[ OF N4NOOM	 im"i,(it	 h41t5 TRA00041
ITtMP - TEMPOMART INTEGER STORAGt TNACOO.7
In	 - CONSTANT	 INTEGEN	 T()	 INITIALIY F	OANO4 1	 11 n 	 "O'.T	 HE	 IMO) TRAC0041
I T - CONSTANT USED	 IN MANOOM NUMHFN GFNtRATI'tN TMAC0n4A

K	 - .01.	 Ilf	 COMPONENTS	 IN MINIMAL	 C11T\FT TRAC014S
.ASF - CASF COUNT TRA00046
ROU04T(SOn1 - COUNT 11F Nuv iff N OF OCCl/RRtNCFt OF	 11" M INI M AL Cut SFTTRACnn47
NTtN - COUNT 1 . 06 	MINIMAL CUTSt TS WITH MOMF	 THAN	 10 C-iMP,INFNTS IQA0004A
RTR - COUNT OF NUMBER 01.	 1111kL% TWA00049
LANOA11000)	 -	 COMPU.IF%T	 FAILUNF	 RAT. S	 AN'' r• OUS<	 PNllp.	 OF	 FAILU w F TRACnOtn
LA{T	 - SIGNIFIES ENO OF	 COMPONENT	 it),	 GAT( 1	 CAMOS fkACOOSI

c
(

c
C

C

C

C

C

c
c
t
c
C

c
C

C

C

f

C
c
c
C
c
cV.	
c
C
c
c
C
c
C
C
C
C
c
C
C
C
C
C
C
c
C
C
C
C
C
C

>

>K

4.,:



C lIM	 - LiM	 Crus%IFM F(IM f1U1 W11 TMA(On%7
C rlNfl tlSOn.1AD	 -	 %ItW AGF	 A0,	 FILM rI NI MAI	 C'.f"o T% TWAC On%1
C USPII IRI	 -	 I00 1 1C1 % #4I	 MINIMAL	 CIIIS/ I	 CnVVUN . NtS tMAC 101•
C 6)(	 - NA~.. IN C(NIVIIN► N1. TRAC10%%
C w 1	 - N. CnwP(1NEN11	 .	 1	 (INIM X O.

	 '1"%l
	 Nnu'.F 1 I:AC OOH*

C wf FL	 - NATURE* (IF	 COMYf~NTS FAIL-1 1 	 IN	 A	 TWIAI	 P.1044	 f11	 I T4AC 00K7
C IK(lUP	 -	 InIAL	 NAIMII► * n ► 	 (1100.1"t NIS	 AN1 1 MOU laFS	 INC.NM1 TNACOn%R
C ASCII 	 -	 NIIM/•E*	 IN	 CIIft	 •0.1	 •	 MfNISF%	 IN	 CIITIFT TMA0007'0
C RCIITI	 -	 NCOT-1 TPACOMfn
C N(111F	 -	 NCITt	 .	 l TWACOOAI
C WIT - FLAG FOR %TANI 1/.(. 140  PAGI IWACIIAA7
C NF All 10001	 -	 INf 1 I L'S	 (IF	 ► AlL 0 1 1 	CIIMV I INFNIS TWACnn61
C Nl.	 -	 4IIM .II6l	 II► 	 I.AI ► % 1NA(nn64
C NN	 H110HrW	 111	 #4.111 NF •. TWA(nn64
C NNFL	 -	 NIIM/IFW	 111	 +1111%FS	 PA II .1 .1 TWArn(166
C N•	 L 	 -	 NNFLII	 •	 1 Tw4(Un1.7
C NrS9`T1%n.1I	 -	 MIM#4tW	 (OYPIIHr NI%	 IH	 I1'	 r INIWAI	 CU1'.tl TWAro.,,A
• N01	 -	 NI-MII► N	 1 10'	 MANIIIIM	 INN 1' • IT	 CAT'S TWACOn6'0
' N%.lS	 -	 N1~F4	 1 •	 1'I ► F14F N'	 M INIMAL	 CIII SFTS	 Fn11N1 , IWArn117n
' W•	 L	 -	 N.IMMFW	 111	 N7SfFM	 FAILIIMFS TWA( 1)(171

NINA	 -	 NUMIIt M	 II•	 IW IALS	  M 	 CAST' I.IA( 00?,,
t PIIOOnI	 -	 VNnH	 IIF	 FAILUWF	 111	 ITN	 ^f1M . IINF NT	 PW If14	 III	 IIIII	 1 7.A(0n71

PI	 -	 I. MP I WA4.	 (AI ('1LAI ION	 11.	 JS ► III TRAC(In7•
l PIPCNT	 -	 Pf W(FNI	 SI'Slrr	 1A1L114t,	 WI T "	 In	 IIW	 IFS%	 CUMP,	 IN	 MIN•	 S11 TPA(r-n7S
t PI1I)"1	 -	 JM	 1#44 11 11	 IIV	 111	 1-AII116.t	 nF	 IN II IMIT	 '.Alt-[ 7WAC11n71.

PMilh	 -	 PW(1IIAF• II	 TTY	 ()F	 SY%TtM	 FAILIIWV	 /-.T IMAIrfI	 FWOM	 n t11.	 ZINC,	 FIINC7MACn077

N
 VS	 -	 .'WI I MAR ILIT ♦ 	111	 SY^IF N 	 ► A ll' I '+ t • 	 1	 I"t CT	 CAL.	 =	 Sl 1M	 ' I F	 PST'III

roTWA( 007k
1 P%F1Snn1	 -	 PW1IH	 0-A1Lt)WI - 	nF	 M INI M AI	 C11%FT	 H y 	nfk , (1	 CIIMPIITAIIIIN 1WA00074	 ITT
1 VSTAW11.100)	 -	 PWO1.	 (IF	 I AILUHt	 (1 r	 11 , C (IMP	 ► 114	 0ISI, TWAC nfIRA	 1.7♦ W	 -	 rI1WC IN's	 I'AWAM^ItW	 1 1w	 I M/ : IIWTANCF	 NAMPLING 1LAr(I0RI	 x
l '.II It	 It	 PM I IMAR II	 I1.	 (1T'	 F A I LI)W-	 IL 4GS	 0' ( 1 0	 W,I.	 '.A TI. S. TWAC n(I A?
( IF	 WANII(1N	 VAMIAHLF	 1'.	 1- . AN	 PW()HAFILIfr•FLAG	 T-IUV. TRACC.01-7	

A.

( OTHF U n l SF	 . LAG	 =	 I F AL'.t. TO._000MA
C ST(IFMM	 -	 STANI)A4n I.RW114 OF	 PRO. TPA000N'1
C T	 -	 Y I%SInN IrN..IH TRA000146
C TFMPI	 -	 TFMP'IWAWY	 STOWA' TWA000A7
C TFMPNr	 -	 T FMPIIWAWT	 NAME	 STIIMAI.F TWACOURR
C T1TI_I	 -	 T1TLF	 IOFNTI F ICATIHN	 IIF	 CASE TPAC110M4
C TNFXTIIn001	 -	 (IMF	 nt. 	FAILUWr	 OF	 L'IM POHFNTS TRACOn40
C U-	 IINIFOWN WANOOM NUrRFR	 4FTWFEN O	 AN-)	 1 TRAC0041
C VA4	 -	 VARIANC ► 	 (1F	 PPIIR TPAL(10"9
C n T110001	 -	 • F IGHTING FIINCTI')N FOR	 IT. CnMPONFNT TRA00091
C WTI	 -	 TFYPI)PARY	 CALCULATION	 OF	 WTW(1) TRACn044
C WTIIIUOI	 -	 •FIGHTS	 F(IW	 PANOOr	 INHIRIT	 GATT'% TRA0009S
C WTPI 5001	 -	 WEIGHTING	 t1)NC71114	 FOR	 TRIAL TPA00096
C TRA00047
C ••••4•••• ... •i••••••i..• .... •••••.ii..i.ii.sYi••ic....••iciicii ••••.•c•TWACn04M
C TRA00094

Cnowroi	 1MTQFf/	 TITLF(4).	 COMPNM(I.1001.	 r.ATFNM470no1	 .	 PI(In0). TRAC0100
1	 WTIIIUI•	 W•	 I601410nl.	 III.	 Kr.	 rIYPT'17(I00)•	 CnMPST(I15on1. TRAC0101
7	 GATF%TI10U0).	 RICH1100) T6dAC'Iln2

3 -

RFAL•A	 TITLF•	 TF MPNreCf1M VNM.C.A TENM.LAST/'LAST' /.EA.nM* /IF"" 	 '/ TMACOIO.T

WFAL nA CHANGF/'f WANGt'/.	 PRI'IT/'PWINT I / TNAC61R4

WEAL04 LArnAf 101101 Tw4COlnt.
INTlGFW • 4 ► LGATFISOOI TOAC01*A

I N TEGE R 4 2 	 1WM SFTI'IOUI.MFLAG•N /. ►11/ TRAC6107

INTEGER	 •	 7 C.TYPE.	 IAST(300).	 PG/'P'/ TIVAC61001

LOGICAL • l	 COMPST.GATEST.TIW.JICM 14110C*Iw6

n IMENS InN Pf10001.0STAR110001.OTf IOOOI.tM WTI IOOOI.iF2fT/1*6 4 1• TRAC*116

I	 WT11I1%OUI.K011%TISOOI.0I94iET 1!015• lot. PS T' IS001. MSET 1101 TRACES it

-11 arms 1 O PSAVE(20) /RAC011!
C TOACOI13

C •4•••••••nn •••4•••J4•i•••4•• n • n •••••• n •••• ••444444 n 4 n4444a444444444 nnTwAC*114

C tOACO11%

C	 OIMFNSIONS	 I MPL Y POLLnn I NG 6PSTRICTIONS TR6C0116
C TRAC*117

C	 MAX OF	 100 11 CnMP(INENTS 4N(' HOUSE%	 IH TnTAL TwACOI1A

C	 MAX OF 2on0 GATFS	 IN TOTAL TRAC1116

C	 MAX nP	 loo *AMOnN	 INNINIT GATFS TOAC6124

C	 MAX OF Soo OISTINC T MINIMAL CIITSETS WILL M FOI/TMI T*AL0121

C T*4c*122

C n•••••i4i••i n •••4•• n ••• n • n ••• s•i•4u n4•••••• n • n • nn 4 n 4•• nn •• n 4••44 nn 444T11C0173
C iRAC*I7•

0000 FORMATI'ITRACF. -- TwFE	 ANALYSIS COOS. AEROJET-GE 1.IERAL CO"ORATION.70AC612S

1	 SACRAMENTO. CALIFOMT•IA'//1 TRAC61?*
30

6010 PORNATI	 OAR) TRAC6127

0020 FORMAT(	 11. 2OX•	 6AA	 1 TRAC012*

OO7S	 FOPMAT(16.	 )X.	 10.	 IX.	 f.13.6	 1 1RAC0120	 s

~	 0030 FONrATfAI.	 71.	 A6•	 la.	 FI.O.	 IX•	 913.6	 1 TRAC013*	 Q
0040 FfIRMATI	 //7SN wiMAER OF TRIAL% n 	 .10/2SN RANOOM Mn. CONSTANT TRAC6131 	 x

1•	 .19/21H MISSION LFNGTN	 •	 •	 P13.1//l
11114CO132	 30

0041 FOMNATI2SN NUMAT'R OF COMPO-*NT% • 	 .16/2YT NUrRFR OP Tr1IlSES n TRAC*133

I	 ,19/39N TOTAL NO. COUP. ANO NIWISFS •	 .14///)
?*AC611A

90SO PIIWM4T(//	 2FX.'CnwPONE HT NAMFS ANC) PROOAYILITIFS (I
MPS	 In If' 1HE	 7*ACO13%

I&TH POWFR'	 //I
TMACOI JN

'0060 FORMATI	 4111.11 .7X.A6.7X•	 E19.6•SX 11
TtT4COl 17

9070 FOPMATI // 47X.'HOUSE NAMES ANO PAMIAAILITY ASSIANFO' 	 1/ 1 TMACPIlR

90^0	 FnAMAII	 S11 X.14.7X•Ae •2X •F3,1.3R 11
Tw4C6134

9060 FORMAT('	 IAI PUT RFSTAICTIOM VIOLATFt71	 TOTAL TM/MAFTT OF CTIMMONENTS ATIIAC014n

IMO HOUSES MUST	 ROT	 tALFFII	 1'100.'/	 1a. 17. 	 MAVF	 PFFN	
IH..UT.'/ TwAC0141

2'	 PROGRAM WILL LIST FIRST	 In00	 THEN CNECIC PON VInLATII1N 
'IF GAT! RF7NACnl47

3%TRICTIOI•S'//) TIlAC01A1

0100 FORMAlf A6.F7.6)
TRAC614•

9110 PORMATI/// • CASF NURSER	 •IS/'	 FORCCN< PARAMETER	 IS	
'.FA.61 T1114:016%

011% FOMrATf//3%A.'•400• FAILFO GATE% FOR	 ITH YIAII NAL CIITSET	 004.4 1 // 'TRAC0146

1	 CUTSET	 NO. OF'	 /	 .	 MO.	 GATFS'.	 SOX• I GAT P HARRI S-	 //	 1 TRAC0147

9170 FORMAT	 1/16.211•16.211•14129•A6) 	 /II6X.1412X,A61	 1	 1 TRAC014A

912% FORMAT	 1/16. I • • ,IXol6.2f• 14111X.A6 1 	/	 116X.1412F T A61	 1	 1 TRACO140

1130 PO4I0ATf//133X.' ••444 MINIMAL CI/'SETS WITH 	 10 INN LFSS CONPIIHEMTS ••TRACOISO

toi••// 1wAc*IA1

F I CUTSPT	 C'ITSFT	 PMOFIA*ILITY	 MO. OF I / TRAC*IS2

3 0	 RANK	 MO.	 OF FAILUPF	 OCCuwwF.MCF.SI .3%X.'CIHTPO%1EHTS' /ITRAcol%3



V140	 PnRMAT	 I I O I .14.	 4x,14.7x,f IA.A. St•I•. tx•IIII J n •AAI	 1 TRACn1A4
91 S0Pnv M4i1///	 '	 00.00	 SurMAR1	 uATA	 fqW	 (4Sf	 NU MIIER I ,IA,'	 0000•'/// TRACOISS

'1	 Nl1MHtW	 (li	 TWIALS	 CLIM PLE Ttn	 •	 .I7/ TR+C.)IS6
t'	 NUMotm of	 SVSTFM PAIL11RF1	 0'.I 7/ TWA	 ICCS7

PEWCENT	 OP	 SVSTFfI	 'AIL11RF	 n I,F 7.7/ IRACJISA
4'	 14	 AOnITInNAL	 SVSTtM	 16AIL I IWES	 +	 ,17,'	 IUVFk	 10	 Crimp . IN	 MINIMATRAC'01!IV
SL	 11TSt1	 -	 NOT	 INCILWIfI)	 IN	 AHIIVf	 I- AILI'Wf	 (nUNT1'/ TRACOIho
6 1	 NI'•	 of	 III ST INCT	 M INIMAL	 CI)T SE TS	 t'.I 7//1 TWA.OIAI

VI AO	 FIINMA'I 4X Is 	 EST IMA TV"	 NASEO	 (IN	 IMO IW I AN( F	 SAMPL IN(.'/ TWACOIAP
I I	 PWINIAH IL I TV	 IIG	 SV STIM	 FAILIIMF	 =	 .1 II•h/ TWAC0163
7'	 VAWIANCI	 IlF	 Ar/11Vt	 FSIt	 ATI	 °',' II•A/ IWA(OIAA
)'	 STANUAWn	 IR	 11	 F	 FSTIMATt	 n I,1 I1.h//1 TRACnIAS

9170	 FOW Ass
	

•4x•If	 TIMAIf	 f1AS/n	 IIN	 MINIMAL	 (IITSFT'.'	 / TPAC01 hh
1	 '	 PWaW Ar/1LITV	 ( I F	 -.TSTFw	 FAII_UMf	 =	 ,f 1 /..,	 //1 7WAC01 A7

`AIAO	 f11NYAT	 1	 ///'	 tN'	 Ill st WV(O	 r1 NCFNI 1 I I F	 •, TS ItM	 FAIT ON 	 S. I r1, 7.	 I - aC 11I h.,
1'	 IS	 WITHIN	 ACC1PIAN1_F	 LI w 1T',	 (1F	 I.^	 T(I	 IN•(1 1 	1 I.^AC', 1 h4

9140	 FIL: M\T	 1	 I,//	 •	 INr	 'P151WVt'l	 -, FWi PNT	 t-F	 SvST I r.'	 FAILOW! S,' '	 '•/.	 1NAC017n
I's	 O11TS101	 ACL.f PIArI r _'	 LIMITS	 1016 	7,,	 Tn	 IW.O,'/ IWAC0171

7'	 A	 N . W	 {- (IRC I N I .	 PAWAMI	 ""	 S-11L , 	I.f	 1 .11161).'/ IPA	 0177
1'	 A	 LANGlM	 FII N C IN4 	PAWAM'TtW

	
WILL	 TF 1.1)	 1.)	 I F IIUf I"	 1.11	 Pt RC I NIAI..	 Is 	 Ir,A(O1 J3

A'	 A	 iMALLFN	 I INI	 WILL	 1' .ail	 Tn	 INC w t A-	 I1.'	 ) INA.n171.
970.1	 FI IN N AII/ // I 	 I . F .	 FA II -S	 WITH	 HUU%I-S	 AI IINI'/ I 	ONO IN AM	 011.L 0161 TI) NF X  NAC Is 7N

IT	 PROHLF MI //!	 44x,'	 TRF'	 F411_F rl 	MII H 	.III LOWING	 HOJSFS'//1 TNcL6176
4710 Fu 11w ATI IUI Ix,Anl	 1 TWAC0117
9?70	 FIIWY ATI/// 	 AUK,' .-AILF 1 1	 (.ATFS'/	 1 1 I7x.A0,1	 1 IRALCI 7A	 >
VJ 10	 FOWMAI1	 //'	 1Ht	 AI A-I M 11M	 %IF	 '100	 DISTINCT	 MINIMAI	 C' I TCFT'	 HAG PI-N	 1`.TI•A(0179

A	 1111)NII'/ 	 PROI.I AW	 WILL	 G 1 1	 Tn	 No-xi	 CAST	 F OLLOWIN(,	 S IMMAWV' )	 TWACOI-40	 T
9740	 F I IN M AII/!'	 INPIII	 NF S T MI ('I IIIN	 VIOLATFI.	 --	 PPfIC.RAw	 WTI.I.	 Gn In NF xT	 PTNACOIRI	 '1

IMUHLFw'1 Tp ACn1R7	 ]r
9300	 FOWMAT	 1'nN0TF..... AITF'.ISKS	 AFTFk	 C r IT%FT I.	 Nn.	 IN	 TARLF	 "FLOW INOITRACOIRl

ICATF	 ' I N s'	 (1N	 MORF	 I • WIORI TV	 GATFS	 I'	 INCLW)	 ')	 IN	 1 AI LI)WI	 LATH.' 30/!	 1	 TPACnIA&
9.110	 FIIWYAT	 1'•',17M.'.'	 1 TWACn111'

C TkACO)RA
C	 0•aaaaa•0t•ta••ttt0arata•tn•atttaeetes••n•«tt••tttttt<a.t. - e.srs.s.tAtTI•AC01M7

IG	 Wr AI ' 1 -,.9n 1n.	 F •• O.	 SSI1	 )	 T 17- TWACOIAR
WRI TF 1h.V'11101 T -AC010119
N F W 7	 0 TWACI1I90
nNIT!Ih,9n701	 NFW.	 I ITLf- T14ACOIIJI
N-W	 -	 1 TRACn11/7

(	 tarrA ... a ...... t t 0rtt aa•tert000!0aa •0,0........ ata,•rrr-,000!0.:... 000TWACOI9.1
C TWAC0194
C	 0•000	 INITIALI71'	 PPUHLFM	 VAWIAF/LFS	 0*000 TPAC019S
C TWACnI9h
C	 a•0a• t tt. • a••ttnatt.0000.!!ao0a•• 0ataoaae 0.0.0a+0a0ett••0000000n 1.a000TPACn197

KASF	 =	 0 TWAC019R
NC	 =	 n TRAC0199
NH n n 7RACOPOO
NCOMP z 0 TRACOt01
NG z O TRACn207
NHFL n n TRACn74113
IFLAN z	 0 TRAP4704

A -

7:
AOIS,907 S 1 NTw. IR.T	 TOACePRt

11x •f 0	 I. O	 Ix • 1 3STO	 TRA{ei RA
C 0*r0rr60ereu e•rer6a•66r*0.0060000•eo0e60 o n •6*0e*e0•*0*r0re•r00eeeeee0Te4CeiA7

C	 INSURP THAT Ix IS no0	 TRACORGA

C ••s00rres00r0oe0s0s0er0a000eesse n a00s00e000*•0000es00000.0u s*00e0s0o*TRACeJAO
 TRAC9t1e

I f 1 11[ - !01[x1 .[O. O )	 Ix o 1[ • 1	 TRACetll

C •*oa0ore0*o00oo0*000000066rro0006*r0ss0rs00006e•e*0*0ee00o00es000000eeTeACettP
C	 [RAC^tIa

C 00000 IM&P COMPnNPMT CAiOS ANO CALCIK.ATP *0100 OP PAIt.11M FOR (ACM e6001IRACe114
C	 TRACet 1 %

C •00000.e0seo0ss**0o 00000.•.0*0•;*0:*se* .;0*000*0*00* 0000*0 *0.000000000  TRACOV16
30 R/AOIS•90)01 *OLAG•TIrPfW.TtrPD.tIMP 	 TRACet17

IP 1 TfrPNr ,t0. LAST) GO TO S0 	 TRACet14

NC.. o NC Ory ♦ 1 	 TeACOt19

1. 1 NCn" .GT. 1000 ) GO TU 30	 TOACefte

11 1 MPLAG •9t). M 1 Gn TO 40	 TRACettl

NC 0 NC ♦ I	 tRACetft

CnMPNMINCI s TFMPNM	 TRACOtPT

LAMOAINCI ATV" Pt	 TRAC9RlR

P(NC) 
As 

1.O - xP1-LAMDAINCI e T PIn.000A) 	 TR1Ce1f!
Gn in 30	 TRACetsA

AO 0Mf n rN♦1
fO	

TRACett1

CnPNM(1061-NMI n TIAIPNM	 TRACOt:I

LANDA11001-NMI n TI*MPI	 TRACOtt9
Gn Tn 30	 TRACOIN

C •sros000s*sooss*00000r000esess00000s 0 ea0600.0r * 0o * SOO * oO * o00o0 * 00 * ososTRACet71
to	 C	 TRACet3t

C	 PLACP MOUSPS IN CnMPnNtMT ARRAVS 1rrlOIAT(LT 	 TRACOt77

C	 POLL MWING Tfft LAST COMPOMCMT	 TRACet]4
C	 TRACetss
C oos*0soo*o000oroo0000sosss0rsoossrs0ss•*re000000*00*0*•00000*0000000o0TRACet M

SO 111"" .PO. 01 Gn To AS	 TRACeP]7

On 60 1 • 1. "m	 TRACetat4
TrUPfOFf . LOrPNMif6C ♦11 	 TRAC8139
CorPNM(NC ♦11I aCd1PNAf(1001-1)	 TRACOt40

COOP""(1001-11 0 TIrPNM 	 TRACOt41

TIMPt • LAMOAINC ♦11 	 MACOt4t

L A f1DA1NC ♦11 n IAMOAl1001 - II	 TRAC0t4\

e0	 LAMOAI1001-II • TFrvi 	 TRACOt6.

C *eos00000**r000s00oeosoo0*60•000000000000000000000000r000000000s00000*TeACOt4e
C	 TRACOt4e

C 00000 WRITE OUT TWE CCMPOA~ INPUT DATA 00000	 IF cola?
C	 TRACOt 4A
C eo0e000**e0s000r0o0ro00000*s**000000000*s00*s00o0so0essoss0s0000s00000TRACOt49

ee t1e1TI11A.90401 NTR.111.T	 TRACOtSO
10 1 NCCW0 .LE, !000 1 f.0 TO 6e 	 TRACOtsI

WSITEIA.9090) NCOMP	 TRACOtlit

fan TU 70	 TRAC0I57

M WRITf1A.900e1 NC. AIM. NC".	 TRACOt64

70	 WRllP 16.90!0/ a1P W.TITLP	 TRACOt\S

vI . , ,.14' ..e 1 1 	 1 11



A -

WW TFIh•40501	 IMACn75N
N7	 n	 iwAC0757

71 NI • Nl • 1	 1RAC075A
IF 1 INc-N?1 •r.T. ?60 1	 Gn 11 I ♦ 	 TRAC07'10

72 N! r 'IC	 T  AC 07 641
73 WWI I/IN.V060) II. COMPNM110. I.AM0A1'1. 1 r N1	 1	 TRACn761

1F1 '41 .FO. N?1	 1.11 T(1 7^	 TQAC07h7
•wl l' Ih040701 Ntv. T I IIL F	 'RAI nla.i
Rw II'IA.40Sn1	 TwACn?h6
f.,1 1i ' I	 TWArn?h5

7• N? r N? ♦ ?60 	 T1+Arn?Ah
1. 1 1 1 1 1	 TwArn?F7

__--_----_--	 _-_-_____-TwACnlh4
__--_	 .1111. 11„1 1+1111 ♦ I 	 IN 11 I I I ATn	 -__ -	 T.Af01A.I
---------------------------------------- .______--____________--_-__---1wArn77n
7v I'	 I N. •1 (1. 1 1 1	 -0 11	 4(1	 71 AC0771

r 6 NI - N7 • 1	 IuArnl171
..+11. I H.. 4 0?01	 N/ y . T 11' 1	 T.+Alc?1A
• ':l i. Ih•40701	 1 Ar1^'^7.1

1-1 INM-v?) ./.l• 17 .1 1	 1A, 111 74	 T4ACO?7h
77 r.7	 •.	 TI-nCn777
71. .411 ► 46. ,In.101 I I. (11MVNMI N(' ♦11. LA', 1A I Nr.I1. I	 '+1. Nil	 I'.ACn27A

1 • (NN	 -n. Nl)	 ..1 T11 . 0 	 t.-Arn?714
1.1 1'1 11.	 1 .. Afn?Fn

7V N? = N.' • 111	 IPA-n7Rl
1p P.	 7"('02A7

l ....•..<........•.•..r....<.....•...••...•••.r...... -........ <.,.....TUAr07F1
C	 ST41CTI1INS	 a+•>.	 TwAC07P4
I •....	 w.A( I.A TI IN- )T DATA	 •r.•.	 IFACn?A4

♦ ............... . o.. ................ .•a...aa......a..:......... ..a.a...TwAr07FA
-0	 ALL (,A I LS INl' I .1.1 . NU, `1wlI	 TwArO;107

Ir IN11 N.	 .C.T. I1101) .06.. NC, .(,1. ?0'' 	 . 1 14• I4w1 .(.1. In01	 CA, I" Sn f) TPA.=07AP
I'	 I -? .NF. n )	 I;11 li' 5 00	 T-AC.O?M11

••................... ............. .••...•......a................... ...TPAr)?90

C	 TQACO291
C	 wt A', 4OWCIN(. vA14AMt 1.w CAwOS ANO INI7I AL.I ZF	 TwACO297
L	 VARIANLPS T(I STAWT A Nt 1/ CASF.	 I' I I IS AN	 TWAC0791
c	 ► N.) CAMO 60 TO iYANI A Nt. Pw(1-<L' w	 TWArn79y
C	 Tw ACO?95
C •••.•..r.•.......• .......................c..s....:, .e•as..c..a..cae.!IS.TFACn?9K
C________________________________________________ 	 ______---_--_-TWAc0797
c	 TNt FOLLOWING FIIw TRAN STAT!MFNIti UP lfY SIATFMFNT •Iti VFIIF AnnF7 (111 TraACO?<)A
C	 -no if; It 11 NY 1,v ► t	 TuA, 0?99
C	 TwACO300

]PRINT c 0	 TRArn101
IP	 v 0	 1RACn10?

MV	 KFL AC, r O	 TWACO303
IPP	 0	 IWAC0106

90	 CnNI INIIF	 TNACn 1nS
I F ( K F L AC. .GT. n)	 r11) TIl 47	 TRArn IOh

.4

RFAO	 (5.41001	 T . MPMM.	 w TAAC0107

IF(1FA.PNM	 .An.	 PLAINT/	 I10wINT	 •1 TPACO34116

C----------------------------------------------------------------------- TRACO3014
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130	 CIIMPSI111	 •	 .FAL%!.	 TRACO376
On	 11S	 1	 •	 1,	 NG	 TWACO377

135	 GATFST111	 •	 •FALSE.	 TRACO!7R
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TRACO••R

202 00CUT2 • "CUT 0 1
TRACO449

NCUTI • NCUT - 1
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MITE 16.91/0) K4SF. R	 TRACA630
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C PALSP n 	 .G•	 -	 SUCCESS OIL AC. TRAC4716
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C PSTAN M PRONAfIILITV USED TO SET PAIL CHANCE (IF R.I. GATE TRAC67114
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C RK P PREVIOUS .o. VALuc TRACOVAA
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C TvPS n GATE	 IVPF 104 GATE JUST 9EAO IN TRAC07A3
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APPDDU. 

PUUOSE OP pwoGIAIf 

This proar .. perfor.a a Moate Carlo st.ulatioo to identify the .iniaal 

cr1tic~ paths of a fault tree aDd to estiaate the probabilities 

A fault tree is a dia&r.. that provides an orderly 

pt~on of tboee reiatioashipa between possible events within a syatea 

can reauh in a specific failure of the ayatea. The basic input .. ata 

a tree are prtaary aDd secondary coapooeot failures. Sucb failures are 

y tiae-depeadent aDd iDdepeadent of eacb other. In tbis proar_. tbe 

to failure for a ca.poaeot is ...... to be a raDdoa variable with an 

tzpoo.eotial distributioo. '!be relatioasbipa between events and tbe UDDer in 

they _y ca.b1De to produce othe.r "4!Ilts are described by loaic lat ... 

typea of pta are alla.ed aDd described in the input section. 

A cuUet is a set of baate inputs (cOllpGDeDta) wbose ca.bined failure 

ruult in occarreace of the top UDdaired "eot in the tree (tbe specific 

"'.t_ failure repr .... ted by the f.w.t tree). A .in1 .. 1 cutset is a cutset 

which the top "eot in the tree vill not occur if any ooe of tbe coapooeots 

failed. A f.w.t path is a set of ptea thrOU8h whicb co.pooent 

Critical patba are those fault 

tbat cootribute s1piftc:.Dt to the probability of tree failure. 

The proar_ applies the technique of iaportance ...,lina to reduce. co.

tille reauir-..u. This technt..- cooaists of aodifyin& tbe coapoDent 

distributioDa so failur .. occur prior to tbe prescribed ead-of

tille, with a Ja1&ber probability tban for tbe orilinal distribution • 

• after tbat tille. with a corr .. poadin&ly 10lMr probability_ .ecause this 

1Der..... the perceat4lle of ayst_ failur .. obtainad. aiDtaal cutsets 

are detected with fetMl' triab. Tbe proceclure also acts .. a .ari.aDce reducina 

tec:baJ..que aDd. thc .... tM .... of --labtilll fuactioaa, prcwU .. aD UDb1aaed 

.. tiaete of tM 'la"~U1ty of falt-u .. failure. Tbe,..r rule 18 ued for 

tM UIporUDce ..,1 .... 

1 
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APPENDIX B 

11. USTaICTlOE 

jay aa.ber of probleas (trees) .. y be stacked, and any nuaber of c •••• 

per tree (different forcina par-.eters) .. y be run. liuMer of triab, rando. 

....... r coutant, and a18.ion tt.e .. y be chanaed. For eacb probl_. tbe fol

lowtac reatrlctioea bold: 

1. The total .-her of coaponent • .ust not aceed 1000. 

2. The total auaber of g.tes au.t not exceed 2000. 

3. 110 aore than 100 randoa inhibit gates _y be used. 

4. 110 g.te _y have .ore than eigbt input coaponent. and daht 

input ,.tea. 

s. Priority ,.tea .uat have two inputs. The.e inputs _y be two 

pt... two c:oaponent.. or one of eacb. 

6. .endpp inhibit g.tea .. y have only one input otber tbaa the 

.. eoc18ted probability. 

7. .., pte or cOllpOnent .. y provide input to • aax~ of 

four pte •• 

•• The ..-ber of ,.te. .long the patb fro. .ny caapoaeat to tbe 

to, of the tree .u.t DOt aceed 100. 

The ,roar .. viII au..arize re.ult. and terainate prior to coaplet1Da 

tile r ..... t ......... t of tr18b if the tree f.U. becau.. of hou ... alona or 

if tile hr of d18tiact aiD1Ml cut .. t. ideatified aceed. 500. If. 

2 
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aln1Ml cuts.t cont.ina over tea caapoDeDta ad bou .... it will be taeond; 

and tbe trial will be could.red succ ... ful. The ___ of .ucb ..,_t~. JaG.-

ev.r. wl11 b. counted ad ,riDted out. 

Ill • OPDATUG IISTlUCTICla 

The pro,r_ 1. wrltten 10 POUUIf IV for tb. 1111 360/6S. 110 41ab or 

.p.cial t.pe. are ...... Approx1Mt.ly 310,000 bye .. of cor. are r ... tr ... 

IV. IlUVT 

A. 00IIPClUII1 nns 

two typu of beau iDput. or CII" .nt. are ....u. .. 1t7 tM pnana. 

1. It ....... C.,ODeDt 

A ac ...... d caapoaant fails n:riDa • trial ( •• t.alat" -tau. 
lenatb) .ccor4iDa to • f.ilur. tt.e raDdoaly .. l.ct" fraa .. a,a ... tia! die-

tributloD. 'lb. uaer furD18bu tb. failure r.t. ( ..... .....-..r of fa11a~ ~ 

81111_ tt.e uaita. DOnuly bour.) for ucla .t ..... CII ..... t • 

2. 1Ioua. 

A hou •• ia .1tb.r alway. _ (1 •••• the .,at- .tat .... na.t 

by tb. bous. aiatii for tb. nr.U_ of tbe a1aai_) or alva,. off for tile 

enUre •• t of trial.. Bouae. are u •• ful iD 4.t.r.1D1Da -.,at- .ffect. _ 

tr.e f.ilure by perBttt1Da .~l.tlOD of th. r ... iDd.r of the .,at .. witb 

that sub.y.t_ in • prucr1be4 OD or off .t.tue. !'be UHr tunt ..... eM 

.tat... for each boua.. A bouaa input .... GUy to .. All) .. ta. 

l 
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APPaDII • 

I. CAD nns 

The loaie of a te deteraine. when it fail. on tha baai. of tbe 

fdhara .Ubaa of its input. An input to a ,ate _y ba either a eo .. ooat 

_ -u,r .. ta. roar typu of .. te. are baDdled by tha proar-: 

Cda Type 

OR 

AIm 

ftloun 

UIIIOII u.DIT 

C. IJIIVr CAIDS 

~ 

An OIl ,ate i. faUed if aDy ODa or .ora of 
it. input. i. failed. 

An AND ,ate i. failed if all it. inputa ara 
failed; otherwi.e. it i. not failed. 

A ftloaIn ,au is l1a1ted to two inpuU. 
It is fa1.led only if both inputs ara faUed 
and the failure. occurred in a praaeri'" 
order. 

A UJID(M lIm lilT ,ate ba. only ODe input 1D 
addition to an a •• igned prObability for the 
inhibit cODditiona. At aay particular tiM. 
it is fa1.led with that prObability oaly if 
its input is alao failed. 

The follow1n& input carda are required for each prObl.. (UDl ... 

eoc.t .. optioDal) in the order iDdi.:ated. T1ae units are DOted .. hour.. but 

.., tiM uait is acceptable if uaad c:.,naiatently. 

1. Titl. Card 

Col. 1-72 Any alphaDueeric ldaatificatiOD d .. ired 
to identify the ,robl_. 

4 

AlP_a. 
2. CoDuol can 

All .a1 .... OD tbb can _t ... rlPt--J .. t". 

3. 

Col. 1-6 

Col. 7 

Col. 1-16 

Col. 17 

Col. 11-30 

Cap, •• , can. 

Col. 1-6 

Col. 7 

Col •• 

Col. 9 

Col. 10-22 

4. LAn cad 

Col. 1-4 

.... r of triala to ... na ,. cue. 

lleak ..... "'r CoDatat - ..., .... laue-. 
If b~. ,rotr- ••• En 1357 •• Dtff ... 
coaeUDta wU1 pIG_c •• iffenet •••• n. 
of r"'- I tara. 

I~ 

lliaeS- 1-.'" 1a boua (I I ... ). 

ec. t.--' .... - l."--J"'''. 
r~., clauec'ft .. , .... if a ~. 

lleak 

.... atatllE. 
(118M if _, a .... ) 

0- ....... , 
1- .... . 

Il.ak 
.aUue rata - tar of lailana ,. 
atlU_ ..... (I f.-c, rspc~-) 

LAn - Jw'!ca' ..... of D • - , ...... 

s 



5. Cate Carda 

Col. 1-6 

Col. 7 

APPEHDD I 

Cate Na.e - left-edjuated. 
Firat character of aa.e deter.1aes ,ate type. 
R - OR gate 
A - AND gate 
P - 'RIORITY gate 
I - IAKDOM 1REIIIT gate 

Blank if DOt priority ,ate. 
I - fir.t input given .ust occur firet. 
2 - .econd input given .uet occur firat. 

Nu.ber of input gate. to this ,at •• 

Nu.ber of input co.ponents to this .. t •• 

Probability of failure if UIIDCII UIIUIT 
gate; otherwi.e blank. 

Blaak 

Na.e8 of input gate8 and cOllpOMnt.. Gat .. 
li8ted fir8t, ca.ponent8 .ecGad. ..... l.ft
edjuated with one blank col .... after each 
sill-columl field. If JlGre than d.abt iDpUta. 
contiDUe on .econd card in col.-. 11-72. 

6. ..1ft Card (Optional) 

::01. 1-5 

7. L.UT Card 

Col. 1-4 

PIIRT - If included pro,r .. will print out 
all .ate. and their iaput. aloaa 
with .ate. to which each Ca.DODent 
and .ate p~ovidea input. 

LAST - Indicate. end of .at. carda. 

I. ..1ft Card (Optioaa1) 

Col. 1-5 PUJIT - If includ.d pt'osr .. will priat all th. 
failed .ate. for th •• fafeel eutaeta 
for each of the follawi.. ford .. 
par_t.r carda in ,. 

6 

v. 

9. 

10. 

&..-UI 

'.elM'. ter card. (Ae...., ..... ir"; .. ~r". 
!be proana will .... a _111 . of 
20 f.d .. par_cera f. a ,..s.1a 
Ibm .. of c..trol C.d.) 

Col. 1-9 

10-16 

It.k 

'ord .. ,._ter a (0 ca ~ 1) 

CUIP CUd (OptiODal card; ca'" ..... .., .... r of 'tS-.) 

CoJ. 1 ... CIIdGI - ID41cate tIaat eM Mat ca"d 1. a 
.. coatrol can. (lee I.,.c eana, 
Seetlon b.) . 

11. Control ean (O,tlaaa1) (AMiU_l to latt1al Coatrol (".an) 
' __ t fOl' .wtttOM1 - "'F' can. 

12. .. CUd 

Col. 1-' 

A. Iada hoIt~ or Tr .. 

.. - lMicatea'" of .... t.. 

1. Title at top of eadl .... . 

2. ....r of tdale. r.-.. ..... coutat, .... 1_ 1._da. 

3. 

4. 

5. 1Ioua ...... aM probablUty (1.0 or 0.0) -1pIaII. 

6. lDhibit .. t .. ad the uatpet ,rabaltlUtl ... 

7. ~.r of .. t •• input. 

I. (OptiODal) Gata __ .. tMlr con.., ....... 1 .... at.I 
with pt_ to 1IIalcb aacb ca ... t .... ta ...,w.a bplt. 

7 
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APPDDD I 

I. For Each ea.e 

1. ea.e nUllber. 

2 . Fordna paralleter for this case. 

3. (Optional) Failed gates for each aini .. l cutaet. 

4. Cutaet rank, cutset nu.ber, calculated probability of 
failure, n~er of occurrences and cOliponenta c:ontaiaed 
in each .1niaal cutset. 

s. Wu.ber of trial. cOllpleted, nu.ber of ay.te. failure •• 
percent of .y.t .. failures, DWlber of aini_l cut.et. fo_ • 
..t ""'er of s,.t .. failures cauaed by ai~l cut.eU 
of ower ten ca.ponents. 

6. A calculated probability of aystem failure baaed on the 
identified aiDiaAl cutaets and their orilinal tt.. to failure 
diatributiona. 

7. IaaecI on bportance aa.pUna; esU .. ted probability of 
.,.t_ failure, ita variance and ita standard error. 

• 

• _ .. wi •. 
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