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PREFACE

The work described in this report was performed by the Quality

Assurance and Reliability Division of the Jet Propulsion Laboratory.
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ABSTRACT

This technical memorandum presents the computer program listing

for the fault tree analysis of Technical Report 32-1542, Reliability Compu-

tation Using Fault Tree Analysis, Jet Propulsion Laboratory, Pasadena,

Calif,, Dec. 1, 1971. The program is written in FORTRAN V and is cur-
rently running on a UNIVAC 1108,

vi
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I. INTRODUCTION

This technical memorandum presents the computer program listing
for the MAIN program and those subroutines unique to the fault tree analy-
sis described in Ref, 1, These subroutines are FLT, READDS, MODIFY,
PRTEQ, PRRBD, IBSTBY, SUB7, GATE, and SETIB, The other sub-
routines called by MAIN are used for analyzing the reliability block diagram
of Ref, 1 and are listed in Ref, 2, The program is written in FORTRAN V
and is currently running on a UNIVAC 1108,
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FAULT TREE COMPUTATIGN FROCGRAMNM FMN it

FMN 20

FMN 3c

ARITTEN 2Y PAUL CHELSON F N 80

JET PROPULSION LAB FMN se

SECTION 153 -- RELIABILITY FMN o0

FMN 70

LATEST E0ITION - - 12 JULY 1871 FMN 80

FMN sSC

FMN 1CC

UNIVAC 11Cts FORTRAN V VYERSIONs E5K CORE STORAGE REGUIREC. FMN  11C

FMN 120

FEFIABFIEIABE IR IARA I XE IR DB IBHABIARSS D s s s BB PRSI asFMN 130

FMN 140

OATA DECK SETUP. FMN 1E5C

FMN 16C

FAULT TREE DESCRIPTICN. FMN 17C

IF THERE ARE N S5ALIC FAULTSe THERE WILL 3E N CARDS OF THIS TYPE. FMN 180

BLOCK NUMBERILI-2}FAULT FATH(3-621) WITH FORMAT 20A3s A 1 IN (8G) FMN 1SC

IN LAST C4RD 3F THIS TYPE. FMN 200

FMN 21C

DISTRIBUTION TYPZ(1-2)e MISSICN TIME(3-14) £ FORMAT. - FMN  22C

1 T EXPCNENTZIALY 2 = NGT AVAILABLE. FMN  23C

FMN 240

ACTIVE PARAMLTERS FCR EACH BLCCK GTHER THAN SENSE BLOCKS(SWITCHES)IFMN 25C

RC IS SET ESUAL T2 1.0 IF(15-25) LEFT 3LANKe FMN 260

ELCCK NUMEER(i-Z2)s LAMECAIS-14) E FCRMATs RC(15-25) F FORMAT. FMN 27C

LAST CARZ IN THIS ScRIEZ HAS LAST(30) SET EGUAL TO 5. FMN 280

FMN  239C

IF NC DORMANCY INVCLVECs A BLANK CARDs OTHERWISE —~ FMN  3GC

ELANK(2Z~Z)e UORMANCY FACTGRI(Z-14) € FORMAT.TC BE MULTIPLIED BY FMN  31C

ACTIVE L AMBDAS CR S3(2-C)» BLANK(3-83) AND RIAD INDIVIDUAL CORMANTFMN 320

LAMECAS - BLOCK HUMBER(I-2)s LAMBOA DORMARTU3-14) E FCORMAT. FMN 230

LAST CARZ IN THIS SERIES HAS LAST(3C) SET EGSUAL TO 6. FMN 340

FMN 35C

FMN  36C

SWITCHING GPTICNLS FCR £4CrH SENSL BLOCK. FMN 27C

FMN 380

C = NG SWITCHINGU FROEAEILITY OF SWITCH WORKIKG = 1eC)e FMN 3380

SENSE 8LCCrlI-2). FMN 430

FMN  41C

1 = CONSTANT PROSABILITY THAT SWiTCH WORKS. FMN 420

SENSE BLOCKUL-2)eSLANKUZ-24) »PRCERBILITY(1E-25) F FORMATs 1(80)e FMN 43C

FMN 440

2 = CORIMAKT FAILURE RATE FCR SWiTCh. FMN  45C

SENSE SBLOCK{1-2)+LAMEDA BDORMANT(3-14) £ FORMATs 2(8C). FMN 463

FMN 47C

5 = DORMANT AND ACTIVE FAILURE RATE FOR SWITCH( 2 CARDS/SWITCH). FMN 48C

SENSE BLOCK(1-Z2)+LAMEUA DCORMANT(Z-14) £ FORMATs 3(BC1). FMN 4SC

SENSE BLOCK(I-2)+LAMIDA ACTIVE(3-14). FMN 500

FMN 51C

4 = NOT AVAILABLZ. FMN 520

€ = NCT AvaIiLABLL. FMN 53C

FMN 540

LAST CARC IN DATA DECK RAS LASTULED) SET EGUAL TG 7 €y CR 9 - FMN 55C

7 = RECALCYLATE WITH NEw PARAMETERSs 3 = NEW JIAGRAMe 9 = END. FMN 560

FMN  STC

AR A EE S R R Y R R R R R R R R R R R N R P Y PN PRI NS YRR NI NN N 1N 580

FMN  59C

COMMON/ZALLSUS/M1oM2oM3eMUosMSoMosMTeLiolL3vLULS5eLE FMN &GO

COMMCN/ZLGSUB/ZIB(15+2 50 )9 IISUBC v IRBISCe 3 e ITEMPIUL 92C) sNLy FMN  81C

1 ISAVE(SGe2GC) ¢ I5UCsUSUC»JSIe USAVE(S55e200) 0 IUS1eTOT+PROB(E5)s FMN 520

2 FROBI(BEIsIFRINTONSTODY(15) sNSEYMXeNOPRNT FMN 83C
COMMON/SMSUB/ZNPURL20C) +NPURMX. o N3 OUTA50)-o-NBOTMA-p-NITNCSE ;o NEINMXo——FMN—8640— —— =

1 NKNBNUM(SZ)IeNBNMAX FMN 865G

DIMENGICN ROI(SCIsNPUISSIeRTIES91C1) e PSNSUILC1I» IS IS0 TLISE) FMN 850

CIMENZICN INC(LIS)I2ICUT(1E) NREC(3C) s KRE(3C) +KSAVE(50+200) FMN 67C

DIMENSION LSAVE(3Ce2C2)y TLO(SS) FMN 680

CIMENSICN SWFROE(SC)»TLES(EC ) TLSUSC) FMN €9C

OCUBLE PRICISION DPRECDOPRECIeOPREC2+DPRECIeOPRECY» DPRELCS FMN 709

CLUELE PRECISICN PINTYALVESFINSsTOTePROE #PRCEL FMN  71C
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72 c . FMN 720
73 C FMN 73C
74 [o FMN 740
75 Mi = 50  GMAXIMUM RUMBER OF ZLOCKS In CDIAGRAM. FMN  75C
78 M2 = 207 ZMAXIMUY WUMSER CF SUCCESS PATHS. FMN 760
17 M3 = 14 IMAXIMUM NUMCER CF INPUTS/GUTPUTS TC/FROM ONE BLGCK. FMN  77C
73 M4 = 15 GMAXIMUM NUMSER OF SENSE BLOCKS CONTROLLING STANDEY. FMN 78C
75 ME = 28 OMAXIMUM NUMEER CGF STANDEY ELCCKS CONTROLLED BY 1 SENSORCFMMN  79C
80 M5 = 20 EMAXIMUM NUMZER OF €GUIVALENT BLOCKS IN A& SINGLE SET. FMN 8CC
£l M7 = 20 4MAXIMUM NUMEEF GF EGUIVALENT BLGCK SETS. FMN 810
82 LizM1+l FMN 3820
£3 L3zM3+1 FMN 83C
84 LEZMyeML FMN  B84C
€s L5-ME+2 FMN 8SC
86 LEZ(28M5)+1 FMN 85D
&7 LLEZNMG+1 FEN  87C
&8 [+ FMN 883
89 C FMN 8Y9C
agc C THE FGLLOWING SHCWS THE RELATIONSHIP OF THE ABCVE TC STORAGE. FMN 3CC
91 c FMN S10
32 c COMMUN/ALLSUB/MIeM2oM3I o 4o MSe MEsMT oL sL3e L 4eL5+L6 FMN 920
$3 C COMMCN/LGSUB/IBIL392 M1 D)o IISIMIIeIRE(MLIo LGS )9 ITEMPILE s M7 )oN1 s FMN 830
4 C 1 ISAVE(MLy MZ)eISUCIJISUC+JUS1rJSAVE (ML M2) ¢ IJSLeTOT»PROSILG ), FMN 340
¢5 C 2 PRCSL(LY)9IFRINTeNSTDEY (ML) WNSEYNX FMK 95C
36 c CCMMCN/SHSUB/NPUP ( M2) sNPUP VX e NECUTIML) o NECTMX o NBINIML ) o NBINMX o FMN 950
S7 C 1 KBNUMIMI)oNENMAX FMK 70
38 C FMN 983
sg [d NST = NSTEF + 1 FMN 999G
iscC c DIMENSION RO(MLIPNFINMNIIeRTILIoNST) s PEINSINSTIPISIMLIPTLIML) FMN 1C00
ic1 C CIMENZION IN(MIIoICUT(ML) NRE(LS) »KRS(LS) sKSAVEIMLs MZ) FMN 1C1C
102 c DIMEMNSION LSAVEINLs M2)s IDRIM1) #TLOIND) FMN 1020
103 c DIMENSION SWFRCE(M1IsTLISIMIIeTLS (ML) FMN 1030
104 c FMN 1040
iC5 C . FMN 1C5C
106 [ CLEAR VARIABLES T3 ZZRC AND SET CONSTANTS. FMN 106G
1C7 C FMN 1C70
108 C IPRINT CONTRCLS HCW MUCH CUTPUT WILL 2E PRINTED. FMN 1080
ice C IPRINTZC - PRINTS FLT TREY AND RESULTS. FMi 109G
110 C IPRINT=Z1L = C + PRINTS THE ZQUIVALENT 2LGCK DIAGRAM. FMN 11CC
111 o IPRINTZZ - 1 + CVERALL SYSTEM PROEABILITY TREES ARE FRINTEC. FMiN 111C
112 C IPRINTZ3 - 2 + ALL PRCBABILITY TREES ARE PRINTED. FMN 1120C
113 C IPRINTZ4 - 3 + ALL DIAGNOSTIC INFC IS FRINTED. FMN 113C
114 c FMN 1240
118 IFRINT=0 FMN 115C
116 C FMN 116G
117 C THE VARIAELE KSIG SPECIFIES THL NUMBER OF ¢SIGNIFICANT» FIGURES FMN 117C
118 C TC 2 PRINTED FOR THE RELIABILITIES. NOTE THAT ¢SIGNIFICANTe FMN 118C
119 C FIGURES IS DEFINED AS TEE KUMEER OF NON-NINES IN THE RELIABILITY FMN 119C
120 [ NUMBER. THUS» ,33985s .385+ AND.55 ALL HAVE TWO #SIGNIFICANT« FMN 12CC
121 o ICITS. FMN 1210
122 C FMN 1220
123 NSIE=3 FMN 123C
124 c FMN 1240
S 125 T T CTHETARRAY TV HOLDS THE FCRMAT "FOR-THE-FINAL RELIAEILITY PRINTINGS FMN-12S5C
126 c THE ARRAY VK HCLSS THE ALPHA NUMBERS NEEDED TO CHANGI THL FMN 1280
127 (o VLRIAELDZ FGRNAT V. FMN 127C
1238 C FMN 123C
129 DIMENSIGH VI13)eVKIIL) FMN 129C
130 c FMN 130C
131 DATA V/*U3cHIRY» *ELIABIYo*LITY OV *F THE *»*SYSTEM®+* THRU % FMN 131C
132 1'TIME Y 0 F20al 0% o *3H HGU ¢ RS = Y4 'F'e'1G%e'."9%3%2" )%/ FMN 1320
133 EATA VK/“."'Z"'S"‘Q‘ '$5"‘6'.\7"'8"'9"'10‘/ FHN 133[
134 C FMN 134D
135 §9¢ LAST=C FMh 1350
136 NCPRNT=1 FMN 1360
127 CC 12 Iz1.L3 FMN 137C
138 DO 19 Jz-i+2 FMN 138C
139 DC 15 KZleMl FMN 1395
140 19 IStIeveK)I=0 FMN 14CGC
141 DC 6 Iz1e¥1 FMKN 141G
142 istI=o FMN 1420
143 IIStIi=g FMN 1430
144 DC 6 Kz14L5 FMN 1440
145 6 IRE(I+K)IZC FMN 145C
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145 C FMN 146C

147 297 REWIND 1C FMN 147C
148 NSBYMX=G FMN 148C
149 KT=C FMK 1450
15¢C NGHOLO=Z FMN 1SCO
151 NSTEPZ1GC FMN 1510
152 FNNE FMN 1520
153 KRB1:Z2 FMN 153C
154 NR31=C FMN 1540
155 DC 10 I=1sLy FMN 155C
156 PRCB(IN=0.CD+0 FMN 1560
157 PROEIC(II=CLCL4G FMN 157G
153 0G 10 L=1+101 FMN 158C
1s5¢ RTY(IeLIZC, FMN 15SC
160 1C PSNS(L)=2.00+C FMN 18GC
161 DC 15 IzieMy FMN 1610
162 15 NSTDBY(II=G FMN 1620
163 DO 1€ I=1sL3 FMN 163C
164 INCINZO FMN 1642
1€5 16 IoUTI(IN=C FMN 16%C
165 DO 2C I=ieM1 FMN 1660
187 SWPRCE(I}=1.L FMN 167G
158 " TLDStIN=C. FMN 1682
1€¢ TLS(I)N=C. FMN 168G
17¢C TL(IN=0. FMN 179C
171 TLDC(IN=C. FMN 171C
172 RG(I}=C. FMN 1720
173 NF (IO FMN 173C
174 DO 17 K=1»L5 FMN 1740
175 NRBIK)I=Q FMN 1750
176 17 KRBI(K)I=D FMN 1788
177 DG 20 K=1sM2 . FMN 177C
178 JSAVE(IeKI)=C FMN 1783
179 2G ISAVE(I»®)=Q FMN 1790
180 c FMN 18CC
161 IF(LASTLES.T) GO TC 2CGC ’ FMN 1810
132 c FMN 1820
183 c READ FAULT TREE ANC CONVERT T0 BLOCK DIAGRAM. FMN 183C
134 < FMN 184C
185 CALL FLT(NE+WSR) FMN 185C
186 RG(MI) = 1.0 FMN 1360
187 TL(MI) = C.i FMN 187C
188 TLD (ML) = J.C FMN 188C
189 C FMN 1£S¢C
19¢C C NZHOLD = TEMPGRARY HOLD FOR THE HIGHEST NUMBER SLOCKINBMAX ). FMN 1900
191 NEHOLL = KB FMN 1910
192 C FMN 1920
193 C ISUC = SUCCESS ELGCK NUMBERUEASE OF PROBABILITY TREE TO BE GENER- FMN 153C
194 C ATED 8Y CALLING SUBROUTINE TREE). FMN 1940
195 c FMN 19SC
196 1017 I3UC=NB FMN 196G
197 (o FMN 187¢C
198 c JSUC AND IPRINT ARE USED IN SUBRCUTINE TREE TO CONTROL PRINTING. FMN 198C
199 (o FMN 198G
200 J3UC=NB FMN 2000
201 c FMN 201G
2C2 c NEMAX = THE HIGHEST BLGCK NUMBER CF BLOCKS 1-50/71-Ml. FMN 2020
2C3 C FMN 203C
2C4 NSEMAXINSHOLS FMN 2040
2C5 [ FMN 2C5C
2C6 c SET THE FIRST ELEMENTS CF THE I3 ARRAY WITH THE GUANTITY OF FMN 2060
207 o INPUTS AND OUTPUTS TO EACH BLOCK. FMN 2070
2C8 c FMN 2080
2C9 CALL SETIS(IEeM1sL3]} ~ FMN 2CS0 o
210 C - - ' FMN 21CO0
211 c READ SENSL BLOCK AND STANDBEY BLOCKS COF THAT SENSE BLOCK. FMN 2110
212 c FMN 2120
213 c I1S ARRAY HOLDS SENSE ELOCKS OF GRIGINAL TREE. FMN 213C
214 o IS ARRAY HOLDS SENSE 8LCCKS OF ORIGINAL TREE AND VARIES. FMN 2140
215 ¢ NNSR = NUMBER GF SENSE ELCCKS IN ORIGINAL TREE. FMN 215C
216 c NSR = NUMBER OF SENSE BLOCKS IN GRIGINAL TREE AND VARIES. FMN 2168
z11 c IKB ARRAY HOLLS STANUBY BLOCKS CONTROLLED BY THEIR SENSE BLOCKS. FMN 217C
218 [o IRB(NUMBER OF SENWSE 3LGCKy 1) = NUMBER OF S5TANDBY BLOCKS FMN 218C
219 C OF THAT SENSE BLOGCK. FMN 21SC
220 C IRB(NUMBER OF SENSE SiL0CKe J ) = 3STANDBY BLOCK NUMBER CONTROLLED FMN 220C
221 c BY THAT SENSE BLGCKY J = 29 o o o FMN 221C
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222 c
223 NNSR=NSR
224 IF(NSR.EQ.G) SO TC 843
225 GO 22061 I=19hSR
2258 IS(INS IIS(I)
221 NS = IIS(1)
228 DS 2505 J = L5e2e=1
229 IRE(NSsJ) = IREINSII-1)
232 2C0CS CONTINUE
231 DO 2002 JZ1leMS
232 IF (IRBINZsJ+1l) .E£G.C) GO TO 2053
233 2002 CCNTINUE
234 2503 IRBINSel)ZU-1
225 CG1 CGNTINUE
236 ¢
227 c STANGSY LLGCHS MUST FOLLCW ALL CTHER INPUT BLOCKS IN INPLT LISTS
238 ¢ FGR IB. ARRANGE I8 ANC PRINT THE SENSE BLOCKS AND THE STANDBY
z1% ¢ ELOCKES.
240 <
241 CALL IBSTELY(1528 iNSReISIREeIEZ+IPRINTIL2+LS)
242 c
243 c RELD AND CENERATEL ITEMP ARRAY OF EGUIVALENT ELOCKS.
244 c N1 = MAXIHUM NUMBER OF ZGUIVALENT BLGCK SETS.
245 c
246 ¢
247 c FRINT RELIABILITY ELCCK DIAGRAM.
248 o
Z49 E4L IF(IPRINTLEG.C) 6T TS 2045
250G CALL PRRED(IZ ML)
251 c )
252 c PRINT EGUIVALENT SLOCKS.
253 C
254 2045 IF (Ni.E3.C) G0 7O 204C
2585 CALL PRTEG(ITIMFIFRINT WN1LLE}
2586 2040 CONTINUE
257 c
258 o RELIABILITY ELCCK DIAGRAM INPUT CHECKED.
259 ¢
280 ¢
2€1 C GENERATE CRICINAL TREE.
262 c ISAVE HOLDS THE PRGBARILITY TREE SUCCES3 PATHS
2€3 ¢ J51 = NUMEER GF SUCCESS PATHS.
264 c
2E5 3060 CALL TREC($358)
265 c
261 C CUPLICATE GRIGINAL TREE INTO JSAVE.
268 c
2e9 CALL DUPTRE(USAVEI»I1JSieISAVEs JS1)
27C ¢
271 4 ICIST DETERMINES WHAY FAILURE DISTRIBUTION IC USEC(LZEXPONENTIAL}
272 ¢ TTOT = MISSION TIMZ.
213 c )
274 READ 405G IOIST, TTOT
- === —=275— — ———8C0CC-FORMAT(X2wEIca T _ _ _ _
276 c T T
277 c READ FARAMETLRS CF FAILLRE DISTRIEUTION.
278 c RG IS SET = 1.C IF READ IN AS SBLANK OR ZERG.
279 ¢
280 G0 TC (410024 2CC+4300s4400945C0) o IDIST
281 [d
282 C READ ACTIVE PARAMETERS.
283 c
284 4100 READ 41Gls NEsTLAMBEDy RCL1eLAST
285 4161 FORMAT(I2+E12e7+F10.7955XsI1)
286 IF{RG1141C9+412G+41G9
287 4109 TL(NB)=TLAMBL
288 RG(N3)ZRIL
28% GO TG 412C
290 411C RO(NS)I=1.9
291 TLINEBIZTLAMED
292 4120 IF(LAST.LT=5) G5 TO 41G2
283 C
294 IF(NSR.EQ.0) S0 TG 471iC
295 c )
296 c READ DORMANCY PARAMETERS AND SWITCHING OPTIONS
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257 ¢ FMN 297G

238 CALL READDS{NSReTLODsTLRCeSWPROSTLOS»TLSsIREIS) FMN 2980
259 c FMN 239C
300 [ FMN 30G0
3C1 c READ LAST(EC)Iy LAST = 7+ 8» (R 9. FMN 3C1C
302 C T RECALCULATE WITH NEW PARAMETERSs 8 = NEW DIAGRAMs 9 = END. FMN 302C
3C3 C FMN 303C
304 471G READ 27C7s¢ LAST FMN 304C
3G5 GO TC 48GL FMN 2C5C
306 c FMN 306C
3C7 42CC CONTINUE FMN 307C
308 4300 CONTINUE FMN 3C8C
3ce 4400 CONTINUE FMN 3CSO
31iC 4500 CONTINWUE FMN 310C
311 C FMN 311C
312 C 42C00+435C+4400e45G0 AVAILABLE IF YOU WANT TO USE OTHER THAN FMN 312C
313 C EXPONENTIAL DISTRIBEUTION. ACD APPROPRIATE STATMENTS FOR NEW FMN 313C
314 C CISTRIBUTION. FMN 3140
315 C FMN 315C
315 4800 IF(NSR.EQ.C) GO TO 8CCO FMN 316C
317 C FMN 317C
318 C FIND A SENSE TRLE WITH NO OTHER SENSE BLOCKS IN IT. FMN 3180
319 [ FMN 31S8C
320 700C CONTINUE FMN 320C
321 CO 7210 JJd=1M1 FMN 3210
322 751C NP(JJIZ0 FMN 3220
323 INDEPZ=Q FMN 3232C
324 M=1 FMN 3240
3z5 J=1 FMN 325C
326 I=1 FMN 3260
327 7C11 IF(JSAVE(I»JI«NE.C) GO TO 7CC1 FMN 3270
328 IF(I-1) 7CGC2+70C3,70C2 FMN 3280
329 7861 K=1 - FMN 32SC
330 7C34 L=2 FMN 33CC
331 7005 CONTINUE FMN 331C
332 IF(NP(L)EI.1S(K)) GO TO 7006 FMN 332C
333 IF(L.EQ.M) GC TO 7C07 FMN 3330
334 LoL+1 FMN 3340
335 GG TO 7CG5 FMN 335C
336 TCO7 IF(ABSU(JSAVELIed)).E3.ISIK)) GO TO 7CC8 FMN 3360
337 7006 IF(K.EQ.N3R) GC TO 7CC9 FMN 3370
338 KK+l FMN 3380
339 GC TC 7004 FMN 33SC
340 7CC8 IF(IS(K)IL.EQ.INDEF) GO TC 7C03 FMN 3400
341 M=M+1 FMN 341C
342 NP(M-1)ZINDEP FMN 3420
243 INDEPZIStK]) FMN 343C
344 IF(IPRINTWLNE.4) GO TO 7CC3 FMN 3440
345 FRINT 20CC1e INDEP FMN 345¢C
345 73009 IF(I.EQ.M1) GC TO0 7082 FMN 3460
347 IzI<2 FMN 347C
348 G0 70 7611 FMN 3482
3498 7002 IF(J.EQ. M2} GO TC 7CC3 FMN 34¢SC
350 I=1 FMN 3500
281 JTJ+l FMN 351C
352 S0 TO 7011 FMN 3520
353 T7CC3 ISUCZINCDEF FMN 353C
354 IF(IPRINT.NE.4) GO TO 7530 FMN 3540
3ES PRINT 2CCCle 1I3UC FMN 385C
356 2CCCl FORMAT (I3) FMN 3560
357 PRINT 2CCC0Ze (IS(I)eIZ1eM1) FMN 357C
358 ' PRINT 200829 (NP(I)sIzZ1eM1) FMN 3580
3E3 20C02Z FCRMAT(IHCT25(I3¢1X)/2H 25(13+1X)) FMN 35SC
380 ¢ - - e _FMN_36CO0 -
3€L —C FMN 361C
362 [ DETERMINE WHAT TYPE OF STAND3Y IS INVOLVED. FMN 3620
363 c FMN 363C
364 C FMN 3640
365 C IF SENSE BLOCK CGNTROLS ONE STANDBY BLOCKe SET ISTOBY = 1s SEE IF FMN 365C
366 c THAT STANOBY BLOCK HAS AN INPUT. IF NO INPUT GO TGO 77C0. IF IT FMN 3660
367 C HAS AN INPUT GC 7C 750C. IF SENSE BLOCK CONTROLS MORE THAN ONE FMN 367C
3es C STANDBY BLOCKs SET ISTDEY=2 AND CALL 3SUBROUTINE STOBY2. FMN 3680
368 [ FMN 369C
370 7C3C IF(IRBUINDEPs22.5Te1) GO TO 7C50 FMN 370C
371 IsToey=1 FMN 371C
372 IRBB=IR3UINDELP2) FMN 372C
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400
461
4c2
402
4Cu
405
4C6
457
408
4C9
410
411
412
413
414
415
416
417
418
418
420
421

423

424

425
. __4286
427
428
429
430
431
432
433
434
435
4386
837
438
439
440
441
442
443
444
445
446
447
448

ITEST=IZti+1sIRBE) FMN
IFCITEST.EGeL?) G5 TO 77CO FMN

60 TG 75GCC FMMN

7650 IsTcCay=2 FMN
C FMN
CALL 5TOBY2($393+INDCP) FHUN

C FUN
c DUPLICATE STANDSY TRIE RETTURNED IN ISAVYE INTG LSAVE. F N
c FMN
CALL CUPTRE(LSAVIsLJS1+ISAVEs J51) F MN
IF(IPRINT.LELZ) GC TC 720C FMN

CALL TRPRNTI(29+JSAVELIJSle 1) FMN

CALL TRPRMT(LsLSAVESLJUS1y 2 ) FMN

C FMN
c GENERATE FULL STANDEY TREE. FMN
C FMUN
C SUBROUTINE TRINUM STUOREZ IN NENUM ALL THE CDIFFERENT ADSOLUTE VALUEFMN
Cc 8L OCK NUMBSERS3 IN THE STANDBY TREE. NUMOUT ZERDJES OQUT THESE FMN
C ELOCK NUMEEKS. FMN
C FMN
7200 CALL TRENUMCLSAVE«LJSL) FMN
C FMN
ISUCZIRE(INDEFPeZ) FMN

C FMN
C IF STANDDY BLOCK HAS NO INFUTe €EC TG 750C. FMN
C FMN
ITEST=IB(1s1+ISUC) FMN
IF(ITESTLEQ.Z) GO TO 7520 FMN

C FMN
CALL TREE($9%3) F MN

C FM N
[ ZERC CUT STANDBY 3LCCKS IN STANDBY TREC. FUN
C - FMN
CALL NUMOUT(3998+¢ISAVE, JS1) £ MN

CALL SFLEFT(3998+ISAVEs JS1) FMN

CALL DUPCUT($998»ISAVEe JS1) FMN
IF(IPRINTLLELZ) €O TO 7400 FMN

CALL TRPRNT(Ll+ISAVEs JSie 3 ) FMN

T4CC CALL TRENUMEISAVE»JS1) FMN
C F MN
C FMN
C CALCULATE THE PROBABILITY(PI TREZ) THAT YOU NEED THE STANDBY TREELFMN
c FMN
C F MN
75CC ISUC-INOEF FMN
CALL TREE($338} F MN

[« FMN
[ DUPLICATE SENSE TREE INTO KSAVE. FMN
C FMN
CALL CUPTRE(KSAVEeKJS1eISAVEs JS1) FMN

[ FMN
[ SUBTRACT FULL STANDBY TREE FROM SENSE TREE GIVING PI TREE. FMN
C FMN
e GG _TO_(7515.7518)eISYCBY_ . _ __fFHMN
c FMN
c GENERATE FULL STANDBY TREE. FMN
[ FMN
7515 ISUCZIRBIINDEP»2Z) FMN
CALL TREE($9ct) FMN

c F MN
CALL TRENUMUISAVEs J53) FMN

c F NN
c INITIALIZE FMN
Cc FMN
7518 DG 7520 I=z1eM2 FMN
NBOUT(I)=C FMN

752G CONTINUE FMN
c ) FMN
C ELIMINATE PATHS IN SENSE TREE IF THEY CONTAIN THE STANDBY BLCCKS. FMN
Cc FMN
NECTMXZIREBULINDEP»1) FMN

DO 7530 J=ieNBOGTMX FMN
NEBOUT(JIZIRBIINDEZPJ+1) FMN

7530 CONTINUE FMN
CALL PATHOT($998KSAVZsKJS1) FMN
IF{IPRINT.iE.2) GO TO 7535 FMN
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443 CALL TRPRNTI3eKSAVEWKJIS1e 4 ) FMN 44SC

453 [ FMN 45C0
451 7535 NENMAXZNBNMAX+L FMN 451C
452 NBNUM{N3INMAX)ZINDEP FMN 4520
453 CALL NUMCUT($998+KSAVZsKJISL) FMN 4530
454 CALL SFLEFT(39SEsKSAVEIKJSL) FMN 4540
455 CALL DUPGUT($998+KSAVEsKJSL) FMN 4550
456 IF(IPRINT.EG.D) GG TO 7538 FMN 456C
457 CALL TRPRNTI(3+KSAVEsKJSLs S ) FMN 4570
458 C FMN 458C
459 c CHECK PI TREE FOR STANDBY TREES REPLACED 8Y STANDSY BLOCK(51-65)/7 FMN 4580
460 c (L1-t4l. FMN 46GC
451 c FMN 4610
462 7538 IF (NSBYMXeLEel) GC TC 7545 FMN 4628
403 REWIND 10 FMN 4630
464 DC 754C NzZi1eNSBYMX FMN 4840
45 READU1D) NSSeJS1 FMN 4650
466 DC 7537 I=isM2 FMN 4e6C
487 READ(10) (ISAVE(JeI)sJ=1eM1) FMN 4670
468 7537 CONTINUE FMN 468C
469 CALL TRINTR{$398»KSAVEIKJUSL1eISAVEsJS1eNSTOBYsNSSYMXeNSS) FMN 4630
470 7540 CONTINUE FMN 47CC
471 C FMN 4710
472 C DUPLICATE KSAVE INTG ISAVE. FMN 4720
473 [o FMN 4730
474 7545 CALL CUPTRE(ISAVEs» JS1eKSAVE1KJS1) FMN 474C
475 c FMN 475G
475 c PI TREE NCW IN ISAVE. FMN 476C
477 [ FMN 4770
478 IFtIPRINT.LEL2Z) €6 TO S5LCC FMN 478C
479 CALL TRPRNT(1+ISAVEs JSis 6 ) FMN 4730
4802 GC TG 5CGC FMN 480C
481 C FMN 481C
482 c GENERATE SENSE TREE. FMN 482C
483 c FMN 4830
484 7700 ISUCZINODEF FMN 484C
485 CALL TREC(3$938) FMN 485C
(X33 C FMN 486C
487 c INITIALIZE FMN 4870
4€8 C FMN 488C
439 DO 7710 I=1lsM1 FMN 48SC
4SC NEOUT(I}=C FMN 4S0C
491 T ONBNUM(IDC=C FMN 4910
492 771C CCNTINUE FMN 482C
423 C FMN 4930
494 C ELIMINATE PATHS IN SENSE TREE IF THEY CONTAIN THE STANDBY BLCCKe FMN 4940
495 c FMN 4950
436 NECUT(1)=IRB(INDCEP»2} - FMN 426GC
437 NBOTMXZ=1 FMN 4970
498 CALL PATHOT($398sISAVEs JUS1) FMN 438C
439 IF{IPRINTLLE.2) G0 TO 7720 FMN 4990
5CC CALL TRFRNTU(1»ISAVEs JS1y 7 ) FMN 5CCC
5C1 c FMN 5010
562 [ ZERC OUT SENSE BLGCK NUMBER IN SENSE TREE. FMN 502C
5C3 c FMN 5030
504 T772C NBENUMELIZINDEF FMN 5C4C
5CS N3NMAX=1 FMN 505G
506 CALL NUMOUT($998+ISAVEs JS1) FMN 5060
567 CALL SFLEFT(3393,ISAVEY JS1) FMN 507C
5C8 CALL DUPOUT($3998+ISAVEs JS1) FMN 508C
509 IF(IPRINT.LE.2) GO TC 5C00 FMN 5090
51C CALL TRPRNTU(1+ISAVEs JS1lse & ) FMN 51CC
511 [+ FMN 5110
£12 c CALCULATE PI» THE PRCBABILITY YOU NEED SENSE TREEes STGRE IN PSNS. FMN 512C
513 [ T TTOTTTTTTFMNTSYI30T T T
£14 500G T=C. FMN S14C
515 NOW=0 FMN .5150
516 K=0 FMN 516C
517 900C CONTINUE FMN 5170
518 GO TG (51CC¢520095360e54CCe55C0 )0 IDIST FMN 5180
519 [ FMN 5190
520 5300 DO 51C1 I=1sNBMAX FMN 520C
521 DPREC=-T+TL(I) FMN 5210
522 PROBI(IDI=ROtII*DEXPIDPREC) FMN 522C
523 5131 CONTINUE FMN 5230
524 c FMN 524C
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525 C KRB ARRAY CONTAINS STANDSY BLOCKS THAT HAVE HAD THEIR PROSABILITY FMN 5250
526 c PREVIOUSLY CALCULATEL. FMN 526C
ceee 2827 - =G - U 8 [T & { o I
528 DC 5110 J=1sKRB1 FMN 528C
529 IF(KR3B(JILEQ.C) GC TG 5115 FMN 52930
530 NBEZKRE( J) FMN 53GC
531 PROBL{NB)I=RT{NBeK+1) FMN 5310
532 $110 CCONTINUE FMN 532C
533 [ FMN 5330
534 C SUBROUTINE SYSP CALCULATES ThE SYSTEM PROEABILITY - RETURNS TOT. FMMN 534C
535 c FMN 5350
526 CALL SY3P FMN 5360
537 c FMN 5370
538 IF(NCK.EG.1) GO TO ©CG1 FMN S3&C
533 K=K+l FMN 5390
£40 T=(TTGT*KI/NSTEF FMN 54GC
541 PSNS(K)Z1.00+G - TOT FMN 5410
542 C FMN 5420
543 c PREVENT DIVISION 3Y ZERC WHEN 18 SIGNIFICANT FIGURES LOST. FMN 5430
sS4y C FMN 544C
545 IF{PSNS(KIGT .0.5D+0) GC TG 5160 FMN 5450
546 IFtK.EG1) GU TO 518G FMN 546C
547 c FMN 5470
548 c NEXT STATEMENT ELIMINATES DIVISION BY ZERGC LATER WHEN CALCULATINE FMN 548¢C
549 c RT. THE NUMBIR USED RESULTS FROM SUBTRACTING .9993999993939399999 FMN 549SC
585G C FRGM 1.50+G JUST BEFCRE LOSING ALL SIGNIFICANT FIGURES. THIS WILLFMN 55GC
551 C- CAUSE AN INTEZGRATICN ERROR IN CALCULATING RTs THE RELIABILITY OF FMN 5510
€82 C L SENSE BLOCK OR SENSE TREE. THE SYSTEM RELIABILITY MAY NOT EE FMN 552C
553 [« EFFECTED 1IF IT APPROACHES 1.0. FMN 553C
554 c FMN 55402
555 SNS{K) = +.1734723475575307590-017 FMN 5550
£56 516C IF(K.LENSTEF} GC TG S1LC FMN 556C
557 ISTEPSNSTEP+L FMN 5570
558 IF(IPRINT.NE.4) G0 TS €L0C FMN 558C
559 PRINT 5130+ (PSHS(KIWKZ1eISTEP) FMN 5590
566 5180 FCRMAT(S026.12) FMN 5&CC
561 GG TO 60G0 FMN 55810
5€2 520C CONTINUE FMN 562ZC
563 $300 CONTINUEZ FMN 5630
564 S40C CONTINUE FMN 564G
565 55080 CONTINUE FMN 5650
5E6 C SEE COMMENT STATEMENT AFTER 450G . FMN 5E6C
567 GO TO 63CG FMN 5670
SEE C FMN 568C
569 c NUMERICALLY INTEGRATE THE RELIABILITY OF THE STANDBY BLOCKS. FMN 5690
£70 (d TIME VARIABLE = JT = G-MISSICN TIME(TTIOT). KT = 1-1G61 INCREMENTS.FMN 57CC
571 C FMN 5710
£72 c FMN §72C
73 6G0C GG TO (6100+54C0)+ISTDBY FMN 5730
574 ¢ FMN S74C
575 c METHOD FOR ONE STANDBY ZLOCK(ISTDSY=1). FMN 5750
576 C . : FMN $76C
577 61CC NZ=IR3(INDEP.2) FMN S773
578 RT(NBs1I=RGENE) FMN 578C
————— e 57— _GC-TO0-(515295-202053029-64C295502) 0 IDIST— - — . FMN.5780-
580 c . FMN 58CC
581 6102 ISTEP=NSTEP+i1 FMN 5810
582 DO 6170 KT=2,ISTEP FMN 582C
583 DPREC = (—TTOT* (KT-1)/NSTEPIsTL(NB) FMN 5830
584 CPRECLZ (=TTCT#(KT-1)/NSTEP}*TLS (INDEP) FMN 5840
385 PINT= RO(NBI®PSNS(1)*DEXP(DPREC)*SWPROS(INDEP)*DEXPIDPRECL) FMN 5850
586 JTENDZKT-1 FMN 5660
587 DC 6150 JT=1eJTEND FMN 5870
588 DPRECZ=({-TTCT#(KT~LI/NSTEPISTLUINBII+((-TTOTs(JT-1)/NSTEP)s FMN 588C
539 1 {TLDINB)I-TLINE))) : FMN 5890
590 DPREC3=U{-TTCT*(KT-1)/NSTEPISTLINB))+{{~TTCT*(JT J/KSTEP}» FMN 59CC
591 1 (TLDIN2}-TLINB) )} FMN 5910
552 DPRECH=Z((-TTGTo(KT-1)1/NSTEP)I#TLSUINDEP )} +((=TTOT* (UT-1)/NSTEP}» FMN 5920
593 1 (TLOSUINDEPI-TLSUINDEP) ) FMN 5330
5S4 DPRECS=({-TTCT*(KT-1)/NSTEP)STLSCINDEP) I+ L(-TTCT=(JT 1/NSTEP}» FMN 594C
525 1 (TLDSCINDZPI-TLSUINDEP))) FMN 5950
596 YAVE=( (DEXP(CPREC2)*DEXP(DPREC4 ) ) +(DEXP (DPRECZ)#DEXP (LPRECS) J)/Z0CFMN SS6C
597 PINT = PINT + RO(NBI®{(PSNS(JT+1)~PSNS{JT)) « YAVE = SWPROB{INDEP) FMN 597C
598 615G CONTINUE FMN 598C
599 RTUNBeKTIZPINT/PSNSIKT) FMN 5990
600 6170 CONTINUE FMN 6C0C
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cC1 IF{IPRINT«NE.4) GO TO BC10 FMN 8C10
egz PRINT 5838 (RT{(N3eKT)le KT=1sISTEP] FMN 8C2C
8C3 5888 FORMAT(E8E£15.3) FMN 6C3C
e04 G¢ TG 8010 FMN 6CH4C
605 6202 CONTINUE FMN 5050
6Co €362 CONTINUE FMN B6C6C
507 5402 CONTINUGC FMN 5070
&C8 5502 CONTINUE FMN 608C
6C3 C SEE COMMENT STATEMENT AFTER 45CGC. FMN 6C9C
€1 c FMN 610C
611 c FMN 5110
cl2 c METHGD FOR MCRE THAN ONE STANDEY ELCCK(ISTDBY=2) FMN €12C
513 c RO FOR ALL STAND3Y BLOCKS(51-865) = 1 FMN 613C
clu c FMN B814C
615 6400 NBINSTO3Y(NSEYMX) FMN 6150
el RTtNG+1)=10 FMN 616C
517 G0 TC (5103+52C3+5303+040396503) »I01IST FMN 6173
cl8 c FMKN ©18C
519 6103 ISTEPZNSTEP+Z FMN 5192
620 DO 65C0 KT=2+ISTEP FMN 620C
621 OPREC = STBYPRILSAVEILJSLIsRCeTLIRT KT e Co TTOTHNSTEPSTLD) FMN 6210
622 DPREC1Z {-TTOT#UKT-1)/NSTEP)IsTLS LINCEP) FMN ©22C
623 PINT=PSHS(1)*CPREC*SWPRCBUINDEP) «DEXP (DPRECL) FMN 6230
624 JTENGZKT-L FMN 624C
625 D0 6450 JT=1leJTEND FMN 6250
626 CPRECHT((~TTUT#(KT~1}/NSTEP)#TLSCINGEP)I+{{-TTOTs {JT-1)/NSTEP)» FMN 626C
627 1 (TLDS(INDEP)-TLS{INDEP))) FMN 527C
628 DPRECSZ((~TTOT# (KT-1)/NSTEP)#TLSCINDEPI I+ L(-TTQT*+(JT JI/NSTEFPI}» FMN 628C
629 1 (TLDS{INDEP)-TLSUINDEP})) FMN 6290
&3C JJT=JdT-1 FMN 63CC
531 YAVEZ({ST3YPR{LSAVEsLJSLeaROsTLRT o KT 9T+ TTOTANSTEPTLD) «DEXPIDPRECSFMN 631C
822 1 ) 4 STEYPRILSAVESLJSLIRCeTLIRTIKTeJJUTsTTOTsNSTEPeTLD)*DEXP (BPRECFMN 632C
633 24))/2.300+C FMN 6330
834 PINT = PINT + (PSNS(JUT+1)-FSKS(JT)}) * YAVE s SWPROB(INDEP) FMN B834C
835 6458 CONTINUE FMN 635C
636 RTI(NEsKTIZPINT/PSNSIKT) FMN 63&C
537 5500 CONTINVE FMN 637C
638 IF(IPRINT.NE.4) GG TC 6C1C FMN 838C
539 PRINT 5333+ (RTINBsKT)» KT=1le ISTEP) FMN 639C
et €C¢ TC &0C1C FMN &4CC
541 6203 CONTINUE FMN 64103
€42 6303 CONTINUE FMN Bu42C
o43 6403 CONTINUC FMN B430
o4y 6503 CONTINUE FMN 644C
645 G¢ TC 6213 FMN 6450
646 C FMN 646C
B47 C FMN 6470
gus C KRE ARRAY CONTAINS STANCEY BLOCKS WHCSE RELIABILITY HAS EEEN FMN BU4EC
643 c CALCULATED . FMN 5490
850 C FMN 65CC
551 6C1C OC 5C04 N-lel 3 FMN 6510
652 IF(KRE(N)EQ.L} 60 TC 6CCS FMN 852C
653 6C0& CONTINUE FMN 653C
€54 6CC5 KRBUNIZNC FMN B854¢C
855 KRB1=N FMN 6550
£56 C FMN €56C
5857 C CHECK IF ALL SENSE BLOCKS ACCOUNTEDC FORe IF SO GO TO 800G. FMN 6570
EE8 C FMN 6580
559 I3=0 FMN 6590
6l OO oG06 I=1sMl FMN &6C0C
551 IFUIRERL1) GO TO 6827 FMN 6610
662 IF(IS(I).EQ.INDEF) IG=1 FMN 662C
663 GG TO 6316 FMN 6630
664 6CCT ISHI-1)zISHI FMN B&4C
665 5016 CONTINUE FMN 6650
666 IFtIStINeEQeC) GG TO BCLE FMN &86C
667 6CC6 CONTINUE FMN 6670
668 6008 NSRINSR-1 FMN 668C
563 IF(I.EQ.2) GG TO 8303 FMN 6690
£70 Judzddd+l : FMN &7CC
671 IF(JJIJGZ.H4) GO TO 30CS FMN 6710
672 6C TC 70C0 FMN 672C
673 C ) FMN 6730
674 C FINALIZE VARIABLES AND CALCULATE RELIABILITY OF TOTAL SYSTEM. FMN &74C
575 c SET NOW = l. FMN 6750
e7e C FMN B78C
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877 3000 T=TT07 FMN
678 K=NSTEF FMN
579- ST TNOWSE -0 - e s ee— e o L <o - FMN
6E0 C FMN
681 C DUPLICATE JUSAVE INTO ISAVE. FMN
c€2 c FMN
583 CALL OUPTRE(LISAVEs JS1eJSAVEsIUS1) FMN
684 G0 TG 8CoC FMN
585 C FMN
686 C FRINT RESULTS IF RC = 1s SUPPRESS PRINTING OF RQ. FMN
87 c F MN
(3:F:) spG1 PRINT 806 FMN
689 806 FORMAT(LHL) FuN
639G c M1
591 IFINSBYMX.LEL.Z) GC TC 702G FMN
892 c FMN
693 c PRINT STANDBY BLJCKS(51-65) AND THEIR TREES. FMN
€354 c STORE ALL DIFFERENT STANDEY ELCCKS IN THESE TREES IN NRE ARRAY. FMN
635 c FMN
696 END FILE iC FMN
597 REWIND 10 FMN
658 DO 53C NZ1sNSEYHMX FMN
699 READ(1G) NSe LJS1 FMN
7G6G DG 5GC Iz1eM2Z FMN
7C1 READ(1C) (LSAVE(JeI)sJ=ieM1) FMN
c2 ECC CONTINUE FMN
7C3 IF(IPRINTLLE. L) SC TO 525 FMN
704 PRINT 51Ty NS FMN
7Cs 51G FORMAT('CSTANUBY TREE RZIPLACED 5Y SLOCK'I3) F MN
7C6 CALL TRFRNT(SsLSAVEeLJS1ls C ) FMN
7C7 525 CALL TRENUMILSAVESLJSL) FMN
108 DG 520 K-isNBRMAX FMN
7C3 NRB1-NR31e1 F NN
716 NREUNRBIIZNBRUMIK) FMN
711 520 CONTIRUE FMN
712 536 CONTINUE FMN
713 c FMN
714 C PRINT THE ORIGINAL TREE WITH STANDBY BLOCKS(S5i-85)/(L1-L4). FMN
715 IF(IPRINTLLE.1) 30 TO 73C FMN
718 PRINT 580 Lls L4 EMN
717 560 FORMAT(*1ORIGINAL PROBASILITY TREE WITH STAND3Y BLOCKS (*I3s FMN
718 1 " THRU'IZs® Jo*) FMN
719 CALL TRPRNTU(5 ¢ISAVEsr JS1le¢ 0 2 F MN
720 PRINT 305 FMN
721 [« FMN
722 706 PRINT 7G1 FMN
723 701 FORMAT(® ACTIVE F/R DORMANT F/R R-INITIAL F MN
724 1 RELIABILITY') FMN
725 CO 7C4 I=lsL4 F MN
725 IF(I.LE.M3) €0 TC 7C¢ FMN
127 IF(PROB1(I)LELG) GO TO 7CH FMN
728 FRINT 703y I PRCEI(I) FMN
729 703 FORMAT(® BLOCK'ISe44XeD17.T) FMN
73C 60 TC 704 FMN
FFL T T m T e e e L ... _ __EMWN
732 c IF IN NRE ARRAY, HAS BEEN REFLACEDs THEREFORE NG RELIABILITY. FMN
733 c FMN
734 706 DC 702 JT1eNRGL FMN
735 IF(I.NEJNRBULJIY 55 TG 7C2 FMN
138 IF(RG(I).GE.1.0) 6C TO 711 FMN
737 PRINT 707+ Is TL(IDs TLG(I)s ROII) FMN
738 60 TC 704 FMN
739 711 PRINT 709, Ie TLUIDTLD(I) FMN
740 GG TC 704 FMN
741 702 CONTINUE FMN
742 C FMN
743 c DG NGT PRINT SENSE BLOCKS SINCE TL{I}=Q» TLD(II=0e AND RO(I)IZ1 AREFMN
744 C NCT RELATED TC THE SENSE SWITCH OPTIGN PARAMETERS AND ARE ONLY FMN
745 c USED TO SET SENSE SLOCK PROBABILITY = 1.C IN TREE PATHS. FMN
45 c FMN
747 DG 715 J=1+NNSR FMN
748 IF(IIS(J).EG.I) GC TO 7CH FMN
748 715 CONTINUE F My
750 [ FMN
751 IF(PROBI(IV.LE.Q.) GO TO 7C4 FMN
152 IF(RS(I)-14)7C5+70847C5 FMN
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677C
678C
6790
6ECC
6810
682C
683C
684C
6850
6EEC
5870
688C
683C
69CC
6910
€920
6930
69430
695C
3138
6372
698C
633C
7CCC
7610
702C
7G30
7C4C0
70532
7CsC
7070
1c8ec
709C
71GC
7110
7120
7130
714C
7150
7160
7170
718¢C
7190
720¢C
7210
722C
7230
724¢C
7250
726C
7270
1280
723C
73CC

7310 _

732C
7330
734C
7350
736C
7370
738C
7390
740C
741C
T82¢C
7430
7440
7450
746C
7472
748C
7430
7500
7518
752¢C

11



785
756
797
796
799
800
8c1
8C2

OO0

[N el oo

OO0

725
7

7c 8
7C9
cs

125
130
74C

380
83C

298
3398
27G17

iCse

PRINT 7C7+ I» TLlId)s TLO(I)» RO(I)e PROBLII)
FORMAT(® BLOCK®'IZs 2E16 7 oF12.79017.7)

F MN
FMN

GO TO 7G4 FMN
PRINT 70Ss T+ TL(I)y TLC(Ide PRCEB1(I} FMN
FORMAT(® SLOCK®*I3» 2E16.7 »12XsD17.7) F MN
CCNTINUE FMN
: FMN

PRINT SENSE SWITCH OPTICNS. FMN
FMN

IFINRSRLEG.O) €0 TO 740 FMN
PRINT 72¢ FMN
FCRMAT(*CIENSE SWITCH ACTIVE F/R DORMANT F/R PRCEAEILITY*IFMN
DO 73C J=1e¢NNSR FMN
NSZIIS(J) FMN
PRINT 7259 NSsTLS(NS)»TLDSINS) »SWPROBI(NS) FMN
FCRMAT(® ELOCK®I3s 2E16 47 #vF12.7¢E1647) FMN
CONTINUE FMN
Rz=TOY FMN
K=~LCG12(1.~R) FMN
KZK+NSIG FMN
IF({K.GT.8) Kz8 FMN
VI12)ZVK(K+21 FMN
VI14)=VKIK) FMN
WRITE(E V) TTICTR FMN
PRINT 836 FMN
FMN

MODIFY PRC3ABILITY DATA IF LAST = 7+ 50 TO 98C. FMN
FMN

IF(LAST.LT.7) GO TG 398 FMN
IF(LASTLEG.7) 6C TO 98C FMN
IF(LAST.EG.8) GO TO 3939 FMN
IF(LAST.EG.9) GO TC 1C6E FMN
G0 TO 933 FMN
FMN

INITIALIZE VARIABLES FOR RECALCULATION WITH NEW PARAMETERS. FMN
FMN

D0 990 I-ieMl FMN
ISC(INZIISHI) FMN
NSRINNSR FMN
I5UC=JsucC FMN
NOPRNT=J F MN
€6 TC 897 FMN
FMN

ERROR RETURN FROM SUEROULTINES. READ TO NEW CYAGRAM CATA DECK. FMN
FMN

IF (LAST - 8) 9998+999+1CE6 FMN
READ 2707 LAST FMN
FLRMAT (723Xe12) FMN
IF(LAST-2)9393+933+1066 FMN
FMN

ENC
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TREE*FTREELFLT

o 1 ) SUBRGUTINE FLT(NB+NRSH) FLT 10
T2 T C 7 T FAULT TREE ANALYSIS SUBROUTINE., -~ — - - - ---=  — --- —-— - - —- - AT - 20- - -
3 c UNIVAC 1108s FORTRAN V VERSICN. FLT 3C
4 c WRITTEN BY PAUL CHELSON. JPL SECTION 153 FLT 40
5 c FLT 5C
6 C THIS SUBROUTINE CONVERTS THE FAULT TREE TO A RELIABILITY FLT 60
7 c BELOCK CIAGRAM. FLY 7¢
8 c FLT 80
5 c FLY aC
10 COMMON/ALLSUS/MLeM2oM3sMUeMSe MEoMToL1oLl 3oL 4oL 5L 5 FLT 100
11 CGHMMCN/LGSUBZIB(i5+2950 )9 IISSCIe IRBIS0s30 s ITEMPIS1s20 3 4N FLT 11C
12 1 IGAVE(50¢200)9ISUCPJISUC»JIS1s JSAVE(5092082) 9IJ5S1eTOTePROBISS e FLT 120
13 2 PROE1¢G5)sIFRINTINSTOEY(15) sNSBYMXINOPRNY FLT 13C
14 CCMMON/SUB/IPATH{2CeS50 ) IAND(49512) »TANDZ(25+12) ¢ IANeBL3I M8 FLT 140
15 COMMON/GT/EL1 FLT 150
16 DIMENSION ISAVEI(49)eMZI43)sALB)eN3SAVEIUS) » JPATHI2G) FLT 160
17 DIMESION NONACT(5Ce30) +MATCSKISD) FLT 17C
18 EGQUIVALENCE (NONACTU(1¢1) »IRBC1s2)) e (MATCSW(1)»IISC1D) FLT 180
19 DOUBLE PRECISION FROBs FROB1+T07 FLT 19C
20 INTEGER AsBL3+BL1sGATEEQ FLT 200
21 c FLT 21¢C
22 c IPATH{MsI) HOLDS THE M—-TH GATE OF THE I-TH FAULT PATH. {THE I-TH FLT 220
23 c FAULT PATH IS THE FAULT PATH OF BLOCK 1.} FLT 23¢C
24 c FLT 240
25 DATA EG/*=%/ FLY 25C
26 DATA A/016050505L50500350505G5050500060505C05050520240505050505¢ FLT 26C
27 1037050565G505+0360505C5C5L059C1105G50565C5+90140505G505057 FLY 27C
28 2KTREZ 0050505050505/ FLT 280
29 8L3 = KIRE FLT 29C
30 BL1 = KTRE FLT 3060
31 M8 = 20 @GMAX NG. OF GATES IN A FAULT PATHE FOR A ELOCK. FLT 310
32 L3=M1-1 @MAXIMUM NUMBER OF INPUT BLOCKS IN FAULT TREE. FLT 320
33 M10 = 12 @MAX NO, OF ANC GATES BEING WORKED GN AT ONE TIME. FLT 33C
34 LL3=L3+1 FLT 340
35 LLEZME+1 FLY 35C
36 L8=M8~-1 FLT 360
37 c FLY 376
38 c FLT 38C
39 c FLT 39C
40 c FLT 400
41 c FLT 41C
42 c INITIALIZE FLT 420
43 c FLT 43C
44 898 DO 11 I=1sM1 FLT &4C
45 D0 11 J=1e2 FLT 450
46 DO 10 K31+L3 FLT 460
47 10 IB(KeJdeIl=C FLY 47C
48 DO 9 L=1.M8 : FLT 480
49 JPATH(L)I=BL3 : FLT 49C
56 9 IPATH(LeI)Z=BL3 FLT 500
51 11 CCNTINUE FLY 510
52 DO 12 I=1.47 FLT 520
. _____853 D0 12 J=1sL6 FLT 530
54 12 ITENMP(JeI)=g ~—~—~ ~—~— =~ TTT T T T T T Tt T Tt e e —— — = — —— AT - 540 —— —— - ——
55 DG 14 I=1+L9 FLY 55C
56 ISAVELII=C FLT S68
57 MZ2(I)=C FLT S7C
58 NBSAVE(II=G FLT 580
59 DO 14 J=1sMlC FLY SSC
60 14 IAND(I«J}=0 FLT 600
61 DO 16 J=1sM1C FLT 610
62 IAND(1eJ2=6L3 FLT 620
63 IANDZ(1+J)=BL3 FLT &3C
64 D0 16 K=2+L3 FLT 640
65 16 IANDZ(K+J)=C FLY &5C
66 1Z=0 FLT 660
67 MSAVE =0 FLY 67C
68 NBSMAX=0 FLT 680
69 REWIND 10 FLT &3¢
70 € INITIALISE VARIABLES USED IN MODIFYING TREES WITH DORMANCY. FLT 700
71 DO 517 J = 1s50 FLT 71C
72 MATCSN(J) = O FLT 720
73 DO 517 K = 130 FLT 73C
T4 NONACT(JsK) = C FLT 74C
75 517 CONTINUE FLT 78C
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COO0OOO0OO00

OO0

OO0 O

o000

26
100

105
1086

109

104
108

518

FLT 76C

FLT 77C
PHASE 2 FLT 78C
READ FAULT TREE» WRITE (N SCRATCH TAPEs STORE BLOCK NUMBERS 1IN FLT 79¢C
NBSAVE ARRAY. NBKMAX = MAX NUMBER BLOCKS IN OIAGRAM. FLT 8QcC

NEZBOTTCM BLOCKeK=PATH NO +oJ=AsIeOR O0oI=AsIs0OR G IDENTIFICATION NOFLT 81C
RANK NBSAVEs LOWEST T0 HIGHEST, ELIMINATING ZQUAL BLOCK NUMBERS. FLT 820

NBSAVE CRIGINALLY HOLDS B{OCK NCS USED
NBSAVE GRIGINALLY HOLDS BLOCK NOS USED

FLT 83C

FLT 840

READ{5+1CT+ERRZ1C5+ENDZICSE) NEBEsJFPATHILAST FLT escC
FORMAT(I2s20A3+s17XeI1) FLT 88C
NBSMAXZNBSMAX+1 FLT 87¢cC
NBSAVEINBSMAX }=N3 FLT 88C
GO TO 514 FLT escC
READ(CelU0G+ERRZLICHI,ENDZIQY) IeJ FLT 300
FORMAT(7XsI1eEXeI1} FLT 91C
IF((I.GTatt)aORlJ-5TL8)) GO TO 1CH FLT 320
IF(J.EQ.T)  uz3 FLT 93C
NSIG=J FLT 940
IPRINT=I FLT 95G
PRINT 1CS+IPRINT#NSIG FLT 960
FCRMATUCGIFRINT OPTION SET AT*I4s* NSIG OPTICN SET AT*I4/1iH1) FLT 87¢C
G0 10 23 FLT 980
PRINT 108 FLT 93¢
FORMAT(*OERRGRe* ATTEMPT TO SPECIFY IPRINT OR NSIGe BUT SPECIFIED FLT 1000
10UT OF RANGE.'/* CARD IGNORED®) FLT 1CiC
60 T0 20 FLT 1@2C
WRITE(L1C) oNBsJPATHILAST FLT 1C3C
IF(LAST.LT.1) GO TO 20 FLT 1C40
END FILE 1C FLT 105C
REWIND 10 FLY 1080
FLT 1C7¢C

FLT 1c8C

8Y THE FAULT TREE. IT IS TFLT 109C
BY THE FAULT TREE. IT IS FLT 1100

THEN FILLED GUT WITH NOS. NOT USEDe THUS CIVING A LIST CF NUMEERS FLT 111C

THAT CAN BE ASSIGNED TO EQUIVALENT BLOCKS. FLT 1120
FLT 113C
IFCIPRINT.NE.4) GO T0 205 FLT 1140
PRINT NBSAVE TO CHECK FLT 115C
FLT 1160
PRINT 201+NBSAVE FLT 117C
201 FORMAT{*ONBSAVE*25I3/1H » 6Xs25I3) FLT 1183
FLT 113C
FLT 1200
NBKMAX = MAX NUMBER GF ELGCKS IN ODIAGRAM. FLT 121¢C
FLT 1220
2G5 NBKMAXZNBSMAX FLT 123C
FLT 1240
RANK NBSAVE(BLOCK NUMBEFS) ELIMINATING EGUALS. FLT 1250
JCOUNT = NUMBER OF EQUIVALENT BLOCKSa FLT 1260
FLY 127C
JCOUNT=0 FLT 1280
IEND=NBKMAX-1 FLY 129C
DO 250 I=1+IEND FLT 1300
JBEG=I+1 FLT 131C
DO 24C J=JBEG ¢ NBKMAX FLT 1320
IF (NBSAVE(J).EG.C) GO TC 285G FLT 133C

IF{NBSAVE(I).EQ.NSSAVE(J}) GG TO 200 FLT 134C
IF(NESAVE(I ) JLT.NBSAVE(J}) GC TG 24C FLT 135C
JHOLD=NBSAVELI) FLT 1368
NBSAVE (I)=NBSAVE(J) FLT 137C
NBSAVE(J)ZJHOLED FLT 138C
60 TC 240 FLT 1390

N o — e FLETLECO
CHECK IF CUPLICATE ALRE#DY IN 1TEMPs» IF NOT STORE. FLT 141C
FLT 1420
200 DO 21C L=1sM7 FLT 1430
IFCITEMP(2¢L) .E3.0) GO TO 215 FLT 144C
IF(ITEMP(ZsL 3.EG.NBSAVELI!} GO TO 225 FLT 145C
210 CONTINUE FLT 1460
PRINT 211 FLT 147C
211 FORMAT(*1ITEMP IS FULL-STATMENT NC. 211 OF FLT SUBROUTINE.'/® THERFLT 1480
1E ARE MOKE THAN 2C SETS OF EGUIVALENT BLOCKS+*} FLT 149C
60 TC 9399 - FLT 1500
215 ITEMPU2sL3I=NESAVELI) FL1 151C
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152 c FLT 152¢C
- —... .. . 1583 . .C.. . _ELIMINATE DUFLICATE BLOCK NUMBERS AND KEEP cubNT. FLT 153¢C
154 c SHIFT N3SAVE ARRAY TO LEFTS -~~~ — - -— - e - FLT 1540
155 c FLT 1550
156 225 DO 230 K=JeIEND FLT 1563
187 NBSAVE (K]} =NBSAVE(K+1) FLT 157G
158 23C CONTINUE FLT 1580
15¢ NESAVE(NBKMAXIZD FLT 159¢C
158 JCOUNT=ZUCOUNT +1 FLT 16C0
161 240 CONTINUE FLY 161C
162 25GC CONTINUZ FLT 1820
ie3 c FLT 163C
164 c NBEG = END OF CRIGINAL BLOCK NUMBERS IN NB3SAVE ARRAY, FLT 1645
165 C NEND = END OF ORIGINAL ELGCK NUMBERS IN NESAVE ARRAY. FLT 165C
168 c FLT 1665
167 NBEG=NBKMAX-JCOUNT FLT 167C
168 NENDZ-NBES FLT 168C
168 c FLT 1638C
170 [ PUT NEW BLOCK NUMBERS INTO LAST PART OF NBSAVE ARRAY. FLT 17cCC
171 c FLT 171C
172 c FLT 172C
173 [ PRINT NBSAVE TO SEE IF RANKEC FLT 173C
174 IF{IPRINT.NE.4) GO TO 271 FLT 1740
175 [ FLT 175G
176 PRINT 201 +NBSAVE FLT 1762
177 c FLT 177C
178 271 K=1 FLT 1780
178 NZ>NBEG FLT 179C
180 DO 28C Jz=1lsL9 FLY 18CC
181 IFINBSAVEIK)EQ.J)} GO TC 270 FLT 181C
182 NZNel FLT 182C
183 IFIN.GT.L9) 60 TO 26C FLT 183C
184 NBSSAVE(NIZJ FLY 184C
185 60 TO 2€C FLT 185C
185 270 KoK+l FLT 1860
187 IF(K.GT.NEND} GO TO 285 FLT 187¢C
1838 280 CONTINUZ FLT 1&8C
188 GO TC 29C FLT 189C
190 260 PRINT 281+ N FLY 1S0C
151 261 FORMAT(*1IN IS GREATER THAN 5C. Nz°*I4/* ERROR AT STATEMENT NGC. 2eCFLT 191C
132 1 OF FLT SUSROUTINE.®) FLT 1932¢
193 €0 TO 9998 FLT 193C
194 265 LBEG=J+1 FLT 1340
185 00 275 L=LBEGeLS FLT 195C
138 N=N+l FLT 1968
197 IFIN.GT.LS) GO TO 260 FLT 197C
138 NBSAVE(NIZ=L FLY 1380
198 275 CONTINUE FLT 199C
2Ccce c FLT 2800
201 C PRINT NBSAVE TC CHECK RINK AND NEW NE -ASSIGNEC. FLT 201C
282 c FLT 2C2C
2C3 IF(IPRINTNELY) GO TG 2°C FLY 2C3C
2C4 PRINT 201+ NBSAVE FLT 2040
o= — 265 ——C— - . B o FLT 285C

206 c REREAD DATA "AND CHECK IF NB EQUAL ITENP. ~ — ~— —— ~—~—---—-— — FLT-20860- — —— — ___ __
207 c FLT 207¢C
208 290 READ(1D) NKeJPATHeLAST FLT 2080
209 DO 300 L=1eM7 FLT 209cC
21C IFCITEMP(2sL) .EQ.C) GO TO 30QC FLY 2100
211 IFCLITEMPEZsLI.EQ.NK)} GO TG 31iC FLT 211¢C
212 300 CONTINUE FLT 2120
213 60 TC 350 FLT 213C
214 c FLT 2142
215 c CHECK IF FIRST TIME REACL IN « IF NOT ASSIGN NEW NB. FLT 218C
216 c FLT 21862
211 210 ITEMPLISLIZITENP(1L )1 FLY 217¢C
218 IFCITEMPL1lL) oLELL) GO TO 35G FLT 2180
218 NEEGZNBEG+1 FLT 218¢C
220 NB8=NBSAVE(NBEG) FLT 220C
221 NZITEMP (1l )41 FLY 221¢C
222 ITEMP(NeL)I=NE FLT 222C
223 60 TO 355 FLY 223C
224 [ FLT 224C
225 [ STORE IPATH WITH NEW NB IF NEECED. FLT 225¢C
226 c FLY 226C
227 350 NB=NK FLT 227C
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228
223
23C
231
232
233
234
235
236
237
238

239.

240
241
242
243
244
245
246
247
2438
243
250
251
252

254
255
256
257

290

293
294
295
296

298
293
360

302
303

o000

OO0

OO0 o000

co0000

OOOO0

282

o000

[a N o]

355
360

37C

371

373

374

372

380

390

391

21
633

91
834
11

393
400

410

578

5717

507
505

508

D0 3560 I=1.M8

FLT 2280

IPATH(IWNBIZJPATHITY FLT 22s¢C
IF(LAST.LTL1) GO TO 290 FLT 23CC
FLT 2321C
REINITIALIZE ITEMP FLT 232G
FLT 233C
D0 37GC L=1eM7 FLY 234G
ITEMF(1sL)=0 FLT 235¢C
FLT 23860
PRINT EQUIVALENT BLOCKS. N1 = NUMBER OF CF EQUIVALENT BLCCK SETS.FLT 227C
FLT 2380
PRINT 371 FLT 239C
FORMATI*OEGQUIVALENT BLOCKS®) FLT 2400
DO 380 I=1sM7 FLTY 241C
IFLITEMP(2+1I).EQ.0) GO TO 390G FLT 242C
DO 373 J=2sLLb FLT 243C
IF(ITEMP(J»I).E3.0) GO TO 374 FLT 2440
CONTINUE FLT 245¢C
K=J-1 . FLT 246G
PRINT 3722ITEMP(2eI) o (LEQvITEMPLUrI) D)o Jd=3eK) FLT 247C
FCRMAT(*0*20{1I3+A1)) FLT 2480
DG 380 K=2eLLE FLT 249¢C
ITEMP{Ke¢Ma oI} ~ITEMP(KoI) FLYT 2500
CONTINUE FLT 251C
N1z M7 FLT 252¢C
GO0 TC 21 FLT 283C
N1=I-1 FLT 254C
IF(N1.EG.C} PRINT 391 FLT 255C
FORMAT('0 NONE USED®) FLY 2580
FLT 287C
PRINT FAULT TREE PATHS AS A CHECK FLT 2580
FLT 259C
PRINT 633 FLT 26CC
FORMAT{1H116HFAULT TREE PATHS) FLT 281C
DO 90 I=1sM1 FLT 262C
IFCIPATH(1+I)-BL3)91+3C 91 FLT 263C
PRINT 634¢Xe{ IPATH{KsI)eK=1eM8) FLT 2640
FORMAT{1HOSHELOCKI3»3Xe 20 (A3 91X}) FLT 265¢C
CONTINUE FLY 266C
FLT 267C
PRINT ITEMP AS A CHECK IF IPRINT IS5 4 FLY 2680
FLT 26SC
IF{IPRINT.NE.4) G0 70 410 FLY 27G0
DC 400 I=1eM7 FLT 271C
PRINT 393s Is (ITEMP(JsIde J=1s16) FLT 2720
FORMAT(*CITEMP(*I3s* )=*2113/° *20131 FLY 273C
CONTINUE ’ FLT 2740
FLY 275C
FLT 2762
PHASE 3 FLY 277¢C
FLT 2780
THE SUBROUTINE MODIFY MCDIFIES THE FAULT PATHS WHERE NECESSARY FLT 279C
FLT 2852
CALL MODIFYUINONACT+MATCSWsA»IPRINT+NRSH) FLT 2810
FLT 2823
THE MODIFIED FAULT TREE HAS ELIMINATED ALL SERIES »ANCs AND *ORe FLT 283C
GATESs AND HAS REDUCED *STANDBY+ GATES TO *AND* AND +ORe GATES FLT 2845
{ BUT WHICH ARE DENOTED O ANC S RESPECTIVELY) FLT 285C
FLT 2860
IF(IPRINT.EG.Q) G0 TO S5¢C8 FLY 287C
PRINT 577 FLY 2880
FORMAT (1H1+5Xs"MOCIFIEL FAULT TREE PATHS®) FL1 289C
D0 505 I=1eM1 FLT 2900
IF (IPATH(1+I) -BL3) SGE»SC5+5C6 o FLI-291G———
506 —PRINT—SOT-»-To-EPATHIKT I vy K= 17M8) T FLT 2920
FORMAT¢IHCSHBLOCKIZ »3X9e2C (A3 vl X)) FLT 293C
CONTINUE FLT 2940
FLT 295C
PHASE 4 FLT 296C
CONVERT CONDENSED PATHS TC RELIABILITY BLOCK DIAGRAM FLT 2387C
FLT 2980
IK=0 FLT 299C
TIAN=G FLT 3QG0D
KS = G FLT 301C
FLT 3620
IK ITERATES FAULT PATHS FLT 303C
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B 304 c FLT 3042
308 B TOBCTIKSIKS1T - 0t - s e ool oL L Ll L L oLl _ .. . _ _FLT 305C
306 MK=0 FLT 3060
307 IF(IK-M1)1e82+82 FLT 307¢C
308 o FLY 3p80
3G9 c MK ITERATES THE CATE IN THE FAULT PATH FLT 3C9C
310 [ ; FLY 3103
311 1 MKZMK+1l FLT 311C
312 IF{MK—M8)170¢170040 FLT 3120
313 17C IF(IPATH(MKeIK)} ~BL3IIG1¢4C o441 FLT 313C
314 c FLT 31490
315 o IS IT X FLT 315C
316 C X MEANS THAT THIS GATE HAS ALREADY BEEN TREATED FLT 3160
317 o FLT 317C
318 41 IF(IPATH{ MKeIK)}—A(2))56¢1¢56 FLY 3180
319 56 JZIPATH( MKIK) FLT 319C
320 57 MSAVE=1 ’ FLY 320C
321 c FLY 321C
322 c 42+43 LOOP THROUGH ALL O THER FAULT PATHS TO SEE IF GATE J IS IN FLY 3220
323 C ANY CTHER PATH. IF YES» LOOP CUT TO 61. FLT 323C
324 c FLT 3240
325 DO 42 I=1si8S FLT 325C
326 c FLT 3260
327 [o IS PATH TO BE CHECKED BLANK » IF YESsIGNORE FLT 327C
328 c FLY 3282
329 IFCIPATHUI+I)-BL 3158942458 FLT 329C
330 [ FLT 3300
331 c IS THIS THE PATH CURRENTLY BEINE WORKED CN (IK) s IF YES»IGNORE FLY 331¢C
332 c FLY 3320
333 S8 IF(I-IK}S5S242e58 FLT 332C
334 59 DC 43 N=1l.MS FLT 334C
335 IFCIFATHI(NSII=J343+62e42 FLY 335C
336 43 CONTINUZ FLT 3360
337 GG TO 42 FLT 337C
338 C FLT 3380
339 C IS IT CLEARED FLT 333C
340 c IS GATE FOUND THE FIRST GATE IN THE FAULT PATHe IF NOTe HAS THE FLT 34C0
341 c PREVIOUS GATE IN THE FALLT PATH BEEN TREATED » I.E. IS THE FLT 341C
342 C PREVIQUS GATE = X = FLT 3420
343 [ FLT 343C
344 61 IF(N-1162¢63+62 FLT 344G
345 62 IF(IPATHIN-1»I)-A(2)1)64 463064 FLT 345C
346 c FLT 346C
347 [ NOT CLEARED 1S &4 ROUTE FLT 347C
348 [ FLT 3480
349 64 IF(IZ2)17Z2+516s172 FLT 349C
350 172 IF (GATEL(JI=AL(T)) 1744176174 FLT 3500
351 174 IF (GATEtJ)-A(4)) 1739175173 FLT 351C
352 173 IF {GATE(J) — A(6)) 1T76¢175+176 FLT 3520
353 176 1Z=0 FLT 353C
354 518 MK=(0 FLT 3540
355 IK=I FLT 385C

. ___356 GC 70 1 FLT 3582
357 T T T T T T T T T e e e __ ___FLI 357C
358 c CHECK TO SEE IF OR GATE HAS BEEN HIT BEFORE FLY 3580
353 c FLT 359¢C
360 175 DO 140 K=1+M1G FLT 3600
361 IFLIANDZCIoK)I-JI24CeIT78 2140 FLT 3€1C
362 140 CONTINUE FLY 362G
363 DO 146 K=1leM1C FLY 363C
364 IF{IANDZ(1eX)-BL3)146s177el4b FLT 384C
365 146 CONTINUE FLT 36SC
366 [ FLY 3660
367 c IANZ IS FULL+ IMPLYING THAT MORE THAN 12 OR GATES ARE INTER- FLT 387C
368 c RELATED. J IS THE OR GATE BEING WORKED ON. FLY 3680
369 c FLTY 369C
370 S PRINT 15+ J FLT 370C
371 15 FORMAT(*1ERRGR *+ THERE ARE MORE THAN 12 OR GATES INTERRELATEC.'/ FLT 371C
372 1* THE GATE CURRENTLY BEING WORKED ON IS *A3/* ERROR IS AT STATEMENFLT 3720
313 2T NO. 5 OF FLT SUBROUTINE .®) FLT 373C
374 60 TO 9999 FLT 3740
3715 C FLY 375C
376 177 IAN=K FLT 3760
377 IANDZt1»IANIZY FLT 377C
3718 [ ) . . FLT 3780
3178 c PUT BLOCKS WITH TEMPORARY OUTPUT GF Z INTO IANDZ(.+IAN} FLT 379C
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380
381
382
383
384

386
387
388
389
390
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392
393
334
335
336
397
338
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400
401

443

445
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447
448
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452
453
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455

1
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o000
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C
C

67

o000

oC4
141

178

149

144

145

63

42

45
6S
4y

182
719G

151
183

182
150

IF(YZ.LT.L3) 60 TCO 190C4
STOP 1034

DO 141 K=1e12
TANDZ(K+1s TANIZMZ (K]
G0 TC 176

IAN=K

CALL SUB7(IB)}
JAND{1e¢IAN)=BL3

O 144 K=2sL3
IANDZ{K»IANIZC

IAND (K+IANI=C

DO 145 K=zLi3eL9

IAND (K+IANIZC

G0 7O 4

CLEARED IS 63 ROUTE
MSAVEZMSAVE+1

ISAVE SAVES PATH NUMBERS OF THE PATHS THAT CONTAIN GATE J
MSAVE IS THE NUMBER GF ELOCKS STORED IN ISAVE

ISAVE(MSAVE):=I
CONTINUE

RECORD ORIGINAL PATH
ISAVE(1)=IK

SET THE FIRST NON—X—ED GATE IN EACH OF THE PATHS SORED IN ISAVE
T0 X. THIS INDICATES THAT THESE GATES ARE WORKED CON.

CC 44 IZ1+MSAVE

L=ISAVE(I)

DC 45 NzZ1.M8

IFCIPATH. NeLJ)-AL2))550 45065
CONTINUE

IPATHL  NoeLIZA(2)

CONTINUE

RECCRD ISAVE IN IAND FOF ANY OR GATES BEING WORKED ON

00 15C Iz1eMiG

IF (IANDZ(1+I)-8L3)182+150+132
IFCIANDZ(1911-J)7S0e150+7390
DO 151 K=2sL9
IF{TAND(K+I}11535183+151
CONTINUE
IAND(1eI)IANDZ (101}

IL1 = MSAVE ¢ K - 1

DC 152 NZKsILl

L2=N-K+1
IANDEN+I}=ISAVE(LZ)
CONTINUE

NOTE IN THE FOLLOWING.s MZ HOLDS BLOCKS OF THE DIAGRAM THAT HAVE
A TEMPORARY CGUTPUT GF Z+ I.E. OUTPUT BLGCK NCT YET DETERMINEC.
IZ IS QTY IN MZ.

TEST FOR AsD QR Se0 BY WHETHER LT QR GV *1°.

IF tGATECtJ) - A(1l}) 674674606

AND GATES USE 67 ROUTE. B - R ——

Yy T ¢

50

66

DG S5C I=1eMSAVE
LZISAVE(I)
I168292sL)=AL(S]}
MZ(I)=L
IZ=MSAVE

GO0 70 1

HAS THIS CR GATE APPEARED IN IANDZ

06 153 I=1eM10
JFCIANDZ(1+T3-J)1539184 4253

FLT 38G0
FL1 381C
FLT 382C
FLT 383¢C
FLT 3840
FLT 385C
FLT 386C
FLT 387¢C
FLT 388C
FLT 389C
FLT 3300
FLT 391¢C
FLT 3920
FLT 393C
FLT 394G
FLT 395¢C
FLT 3980
FLT 397C
FLY 3980
FLT 3399¢C
FLT 4000
FLT 401C
FLT 4020
FLT 403C
FLT 4040
FLT 4CS5C
FLY 406C
FLY 4C7C
FLY 4cec
FLT 4CSC
FLT 410C
FLT 4110
FLY 4120
FLT 413C
FLT &14C
FLT 415¢C
FLT 416C
FLT 417¢C
FLT 4180
FLT 419C
FLT &2GCQ
FLT 421C
FLY 422C
FLT 423C
FLT 424C
FLT 425C
FLY 426C
FLT 427C
FLT 4280
FLT 4239C
FLT 43GC
FLT 431C
FLT 4320
FLT &#33C
FLT 434C
FLT 435C
FLT 43860
FLT 427C
FLT 8380
FLT 4339C
FLT 4400
FLT 441C
FLT 4420

—FLT 4430

FLYT 4440
FLT 445¢C
FLT 4460
FLT 447C
FLT 64480
FLT 449C
FLT 4500
FLT 451¢C
FLT &52C
FLT &453C
FLT 454C
FLT 455¢C
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456 153 CONTINUE
- - - -457 - 185 CONTIRUE _ . R -

453 IF(IZ)7G+,188.7C
459
480 PUT BLOCKS IN SERIES. PUT Z IN OQUTPUT OF LAST.
461
462 188 LzISAVE(1l)
463 IB(2v2eL )=ISAVE(2)
464 IF(MSAVE~2173073572
465 T2 NzMSAVE-1
465
467 DO 47 I=2sN
468 LTISAVE(I-1}
469 MZISAVEtI+1)
470 LMz ISAVE(I)
471 IBt2e29LMI=L
472 47 IB(292+LMIZM
473 73 LM-ISAVE(MSAVE)D
474 LZISAYZ(MSAVE-1)
475 IE(291sLM)ZL
475 I3(2+¢2+LMIZALS)
477 I12=1
478 MZ(1izLM
479 MK=1
480 IK=LM
481
482 BLANX OUY PATHS WITH QUTPUTS
483
484 793 IL1=MSAVE-1
485 DC 46 Iz1.IL1
486 L=ISAVE(I)
487 00 46 M=1.M8
488 46 IPATH{ MeLIZ3L3
483 GG TO 1
49C 184 IAN=I
491 IFCIAND(1+I)-BL3)186+187+186
492 186 CALL Su37¢(IB}
493
494 REMOVE IANDZ FROM ISAVE
495
496 187 DO 154 I=2.L3
497 IFCIANDZ(IsIANI)IS191549 52
498 S1 DO 155 NZ1sMSAVE
499 IFCIANCZCI eI AN -ISAVE(N1I) 15541509155
5C0 155 CONTINUE
501 GO TG 154
502 190 IF(N-MSAVE)189+191,189
503 191 ISAVE(MSAVELZ-C
504 MSAVE=MSAVE~-L
505 GO TO 154
506 189 IL1I=MSAVE-1
507 DO 156 M=NeILl
508 156 ISAVE(MIZISAVE(M+l)

- - = -—-—=509— — ———— - __MSAVEZMSAVE-1__ ___ . ___
510 154 CONTINUE
511 BLANK IANCZs IAND(o.vIAN)} FERE.
512 IAND(LesZIAN) = BL3
513 IANDZ(1+IANY = BL3
514 DO 867 K = 2¢L3
518 IANDZU(K+IAN} = ©
516 TIAND(KeIAN) = C
517 867 CGNTINUE
518 DO 868 K = LL3.L9
519 IAND(K+»IAN} = O
520 868 CONTINUE
521 70 N=g
522 I12=0
523
524 ELIMINATE BLOCKS WITH QUTPUT FROM ISAVE
525
526 T4 Nz=N+l
527 IF(MSAVE-N)TS5¢76+76
528 786 L=ISAVE(N)
529 IFC(IBC2+2¢L )7 T0T00T7
530 77 12=12+2
531 MZtIZ)=L
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FLY
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FLT
FLY
FLT
FLT
FLY
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458C"

423cC
4600
461C
482C
463C
4640
4€5C
466G
487C
468C
4€9¢C
47GCC
471¢C
4720
47338
474
475¢
476G
477¢C
4780
479¢C
4800
4g1cC
482C
483¢C
4840
485C
486C
487¢C
483C
489C
49CC
491¢C
4920
493C
4343
43sC
4962
497C
433C
499¢C
5CGC
5C1¢C
502C
503¢C
5C4c
5C5¢C
5060
507C
5080
5C9C

511¢C
5120
513C
5140
§15C
5160
S17¢C
5180
5190
520C
521¢C
522C
523¢C
5240
528C
5262
527¢C
5280
52s¢C
530C
531C
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20

532
533
534
535
536
537
538
539
540
541
542
543
544
545
548
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
568
567
568
569
570
571
572
573
574
575
576
577
578
579

78
79
15
[
C
[
C
C
C
800
48
80
49
31
c
Cc
c
82
52
c
$999
10600

L=N-1 FLT
L=Le2 FLY
ISAVE(L)IZISAVEIL+1) FLY
JF(L+1-HSAVE)IT8+73+78 FLT
MSAVE-MSAVE-1 FLT
N=N~-1 FLY
IF(MSAVEITU4edl e 74 FLT
L=ISAVE(1) FLT

FLY
MAKE CHAIN FLT

FLT
DO 48 I=1+12 FLY
M=MZ{I) FLT

FLY
BLANK OUT PATHS WITH NUMERICAL OUTPUT FLT

FLT
DO 8C0 K=1sM8 FLY
IPATH( KeMI=BL3 FLT
N=I+1 FLT
IB{2s2eMI=L FLY
IBUN»isL}IZM FLT
IF{MSAVE-1)81+81+8C FLY
DO 49 I=2eMSAVE FLT
L=ISAVELI-1) FLT
MZISAVELT]) FLTY
IB02s20L)=M FLY
IEE2939M)=L FLT
Lt=ISAVEIMSAVE) FLTY
IBL2+2sL3=AL5) FLY
12=1 FLT
MZ(11=t FLT
IK=L FLT
MK=0 FLT
IFEMSAVE-19191+723 FLT

FLY
SET UP M1 AS TOP 8LOCK FLT

FLT
DO 52 I=1+12 FLT
LIMZ (X)) FLT
I1=1¢1 FLY
IB(29229L)2M1 FLT
NB = 41 FLT
IB¢IZeleMld=L FLT

FLY
CONTINUE FLY
REWIND 10 FLY
RE TURN FLT
END FLY

5320
§33¢C
534C
535¢C
5360
537C
538C
539C
5400
541C
542C
543¢C
S44C
545C
S546C
547C
548¢€
5490
558CC
551C
§52¢C
5530
5E4C
5550
556C
5570
558¢C
5590
S6CC
581C
562C
583C
Se4C
56 5C
566C
S87C
568C
569C
570¢C
571C
572¢C
573C
S7u4C
575C
576¢C
577C
S78C
579C
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TREASFTREE « READDS

S S _SUBROUTINE READOS(NSReTLD»TL sROeSHPROEsTLLCS» TLSsIRBeIS) READ 10
2 c T ‘ o7 - " READ 20
3 C THIS SUSRGUTINE READS THE DORMANT PARAMETERS (FAILURE RATES GR READ 3C
4 C FACTOR) AND THE SWITCHING OPTIONS AND PARAMETERS IF THERE READ 40
5 [ ARE ANY STANCBY 5LOCKS IN THE RED READ 5C
6 c READ 60
7 DIMENSION SWFRGBISC)»TLES(S01s TLSUSEG) READ 7C
8 DIMENSION RO(SG)sIS(53)s TLDIS50)»TLI50) +IRB(50.30) READ a0
S C REAE 90

10 c READ DORMANCY PARAMETERS. READ 100
11 C GFACT = DCRMANCY FACTOR TC BE MULTIPLIED EY STANDBY ACTIVE LAMBDASREAD 11C
12 C IF IDUMMY NCN ZERO AND DFACT = G — READ LAMBDA DORMANT = TLO(NB). READ 12C
13 c REAC 13C
14 READ 4101, ICUMMY, DFACT ’ READ 140
15 4103 FORMAT(IZ2vE1Z2.71F1CeT 955X 9I1) REAGC 15C0
16 IF(IDUMMY.EQ.C) 65 TO 418c READ 16C
17 IF(DFACT.6T.La) GG TO 4360 READ 17C
i8 43.50 RZAD 4101s N5s TLAMBDe DUMMYs LAST READ 180
19 TLOONBITTLAMED READ 1SC
2G IF(LAST.LT.6) GG TO 415C READ 200
21 GO TC 4190 READ 210
22 4160 DO 4180 JZ1eN3R READ 22C
23 NSZIStJY) READ 23G
24 KENDZIRS{NSe1)+1 READ 240
25 DO 4173 KZZehIND READ 250
25 N3ZIRSINSsK) READ 283
27 TLO(NEI=DFACTSTLUNE) READ 27C
28 4176 CONTINUE READ 280
29 4180 CONTINUE RE&D 2SC
3c C READ 300
31 c READ 31C
32 c READ SWITCHING GPTIONS AND DATA FOR EACH SENSE BLOCKe READ 32C
23 c READ 33C
34 c G = PERFECT SWITCHING( PROBABILITY SWITCH WORKS EQUALS 1.0) READ 340
z C 1 = CCNSTANT PRGEABILITY THAT SWITCH WORKS. RE AL 350G
36 C 2 = DORMANT FAILURE RATE FOR SWITCH. READ - 360
37 C 3 = DGRMANT AND ACTIVE FAILURE RATE FOR SWITCHe. READ 37C
38 C 4 = NOT AVAILABLE READ 330
29 C 5 = NOT AVAILABLE READ 39C
40 c READ 400
41 4290 UG 4700 J=29NSKR READ 41C
42 READ %1G1ls N3 +TLAMBDeSPRO3¢ISOPT READ 420
43 IFLISCPT.EG.C) GU YO 46C0 RE&D 435
44 GO TO (461Gs4520e463C» 4542046500 READ 440
45 46CC SWPRGB(NB)IT1.C REAC 452
46 TLDSIN2)=GC.C READ 435G
47 TLSU(NBIZL .G REAL 470
48 GO TG 4680 READ 480
49 4610 SWPRCBE(NE)I=SPRGB READ 490
50 TLDS{N3)=0.0 READ 5G0
51 TLSINEIZC G REAL 510C
52 CO0 TO 488C READ 520
—..53.____ __462C SWPRGBANBJIZ=1.CS READ S3C
54 TLDOS{NS)=TLAM3D T T T/ READ 540
5% TLSINB)IZCW.T READ 550
56 GG TG 468C READ 560
57 4530 SWPROB(NE}=1.C RE AD 57C
58 TLDSU{NBI=TLAMSD READ 580
59 READ 4101 NEeTULAMBED READ 59C
60 TLSINBI=TLAMBO READ 500
61 GO TO 458C READ 61C
62 4540 CONTINUE READ 62C
63 GO TO 468C READ &3C
64 4550 CONTINUE READ 540
65 4680 TLOUNEIZG.G READ 650
66 TLIN3)Z3.C READ 560
€7 RGINB)I=1.C READ 67C
68 4700 CONTINUE READ 680
69 RE TURN READ 63C
70 END READ 70C
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TREEsF TREE.MODIFY

1 SUBROUTINE MOOIFY({NONACT ¢+MATCSWeAsIPRINTSNRSH) MODY
2 COMMGN/ZALLSUE/ML oM2 M3 o M4 o M5 sMEeMTol1oL30Ltsl50L6 MOCY
3 COMMON/SU3/IPATHI(2C+50)e TANDI4S¢12) »TANDZ{25¢12)9TANe BL3# M8 MODY
4 CIMENSION NONACTU(SCe2C) +MATCSW(EC ) eNACVIST) MOCY
5 INTEGER GATE#A(S8)eBL3 _ MODY
6 DATA ND/G110CCGOSO50CS/KNBCHN/QOCT777000060/ NS/ 03CC000C5085057 MOLY
7 LI=ML~1 MODY
8 Lez-Me-1 MOCY
9 DG 1CC I=1+50 MODY

ic 100 NACYII) = G Mooy
11 NRSW = O MoDY
12 c MODY
13 c CONDENSE PATHS BY ELIMINATING SERIES ANDS AND ORS+SAVING LAST. MODY
14 [o MOLCY
1s 410 DC 30 IK=1sL3 ‘MODY
16 IFCIPATH(1sIK)I-BL 3132930931 MOCY
17 31 DO 35 I=1.L8 MODY
18 22 IF(IPATH(I+1+IK)~BL3136¢2Ce36 MODY
19 36 IF(GATE{IPATHII«IK))-NE.GATELIPATHII+1+IK))) GO TO 35 MODY
20 c MOLY
21 c CHECK TO SEE IF 1 MODY
22 C MOLY
23 37 IF(GATELIPATHIIZIK)II=A(LI)34%s 35,30 MODY
24 34 DO 33 J=1eL8 MOLY
25 33 IPATH(JsIKIZIPATH(J+1sIK) MODY
26 IPATH(MEs1KIZELS MOLY
27 60 TO 32 MODY
28 35 CONTINUE MCEY
29 30 CONTINUE MODY
30 c MODY
31 c MODIFY GATES WITH DORMANCY. GOOD OR G INPUTS TO STANDBY GATES MCDY
32 C ARE CHANGED 10 D GATESs AND SWITCH OR S GATES APPENDED TO EVERY MOCY
33 c D GATE. THIS ENSURES THAT ALL GATES HAVE AT LEAST 2 INPUTS IN MODY
34 c ACDITION TCO CHANGING THE FORM TO ONE WHICH WILL CIRECTLY CONVERT MOCY
35 o TO A RELIABILITY BLOCK DIAGRAM. D GATES ARE TREATED AS AND GATES MODY
36 c ANC S GATES ARE TREATED AS OR GATES. WITH THL GATESs O GATES MOCY
37 c CONNECT IN PARALLEL AND S GATES CONNECT IN SERIES. MODY
38 C MoCY
39 c MATCSW IS ARRAY CONTAINING SWITCHES. MODY
4G C NOKACT IS ARRAY WITH DORMANT BLOCKS AND RESPECTIVE SWITCHES. MoCY
41 c MODY
42 Sz ¢ MOCY
43 DO 528 IK = 1.M1 MCDY
44 DO 522 I = 120 MoCY
45 JGT = IPATHII»IK) MODY
46 JG6 = GATELJGT} MoCY
47 c IS GATE A S GATE * * v MODY
48 IF (JG.EQ.AtE)}) GC TO 512 MOCY
43 c IS GATE A 3 GATE * * v MODY
50 IF (JG.EQ. AIE)) GO T0 513 MOCY
51 C IS GATE NOT A D GATE * * ¢ MODY
52 IF tJGNELALT)) 50 TC 522 MoCTY
53 c SET KS .NEe O ¢ SINCE THIS IS D GATE. MODY
sS4 KS = 1 MOCY
55 c REMOVE LETTER PART OF THE GATE. MODY
56 623 JS = ANC (JGTeKNECHN} MODY
57 CHANGE TO S GATE . MODY
58 JdS = ORUJSeNS) MOCY
59 c TO BE O OR NOT @E C IS THE QUESTION. MODY
&0 IF (KS) 52995274529 MOCY
61 529 DG 560 4 = 1eM1 MODY
62 c THIS IS A C GATEe SO FIND THAT S GATE TO WHICH THIS D GATE BELONGS. MODY
63 IF (JS<EG.IPATH{1sJ)) GO TO 561 e MODY--
e B4 ———BBE—CONTTNUE T T T T MoLY
65 561 NACVIJ ) = NACVIJ ) + 1 MODY
66 MK = NACV(J ) MOCY
67 ¢ PLACE THIS 3LOCK WITH A © GATE INTO NONACT-WITH ITS RESFECTIVE S GATMODY
€8 NOGNACTtJsMK) = IK MocY
69 kS = O MODY
70 6C TG 527 Moy
71 C REMOVE LETTER PART OF THE GATE. MODY
72 13 JG = AND (JGTeKNBCHN) MOCY
73 CHANGE FROM G GATE TC A D CATE. MODY
T4 IPATHEI+IK) = OR (JGsND) MOLCY
75 GO 7O 523 MODY

22

5CC
51G
§2¢C
53C
54¢C
55C
£6C
570
58¢C
59C
6CC

62C
o3¢
euc
550
€6C
57C
68C
69C
70¢C
71C
12¢C
73C
4C
75C
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76 512 NRSW = NRSW + 1 MGEY T6C
I £ | _ C. . THI5 IS A_S GATEs 30 LIST IT IN MATCSW AND ADD IT TO THE NUMBER OF SMODY 77C
78 c FOUND IK THIS TREE THUS FIR. T T mMoCY 18C
79 MATCSWINRSW) = IK MODY 79C
80 60 T0 522 MOCY 8CC
81 C SHIFT ALL GATES FOLLOWING THE D GATES ONE PGSITION IN THE ARRAY AHEMODY 310
82 C SO THAT A S GATE CAN BE INSERTED AFTER THE D GATE. MCLY 82C
83 527 L = 13 - 1 MODY 83C
84 DG 525 N = 1oL MOLY 64C
85 IPATH(ME — N + 1eIK) = IPATHIM8 — Ny IK) MOGY 850
86 £25 CONTINUE MOLY SEC
87 IPATH{I+1,IK)= JS MGDY 87C
&8 60 TC 528 MOCY E&C
839 522 CONTINUE MGDY 89C
s0 528 CCNTINUE MOCY SCC
91 c OUTPUT NONACTs MATCSW AND THE MODIFIED TREE AS A CHECK. MOLY 91C
S2 IFINRSW.EG.O) GO TO 578 MOCY 92C
93 IF(IPRINT.EQ.0) GO TO 578 MODY 33C
94 DG 57€ J = 1sNRSW MOCY 94C
35 NON = MATCSW(J) MODY 950
E13 PRINT 5169 NCN MOCY S6C
37 516 FORMAT {*CSWITCH"I3e' CONTROLS THE FOLLOWING BLOCKS®) MODY 370
S8 DO 53C KzZie2( MCLY 98C
99 IFUNONACT(NON +K?.EQe0) GO TO 531 MODY 93C
10C 53C CONTINUE MeLyiccce
101 531 I=K-1 MODY101C
162 PRINT 52C»s (NONACTINONIKIsK = 1912 MOLY1C2C
103 520 FORMAT (1H »2C1I3) MCDY103C
104 576 COGNTINUE MOCY1G4C
105 c MODY1C 5%
1C6 578 RETURN MOEY1CEC
107 END MODY1CTC
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TREASFTREE.PRTEQ

1 SUBROUTINE PRTEQIITEMP»IPRINT ¢N1eLLB) PREG 10
2 C PREG 20
3 c THIS SUSRCUTINE SETS UP THE COMPLIMENTS OF THE ZQUIVALENT BLOCKS PRES 30
4 C IN THE SECOND PART OF THE ITEMP ARRAY. IT ALSO PRINTS THE PREG 4C
3 c THE EQUIVALENT B8LOCKS. PREQ@ 50
3 C PREG &C
7 DIMENSION ITEMP(41+20) PREQ TC
e Me-lLLiE-1 PREQ 8C
9 IF(IPRINTL.EQ.G) GO TD 2041 PREG S0
ig 14C PRINT 905 PREG 1CC
11 305 FORMAT(IHCLITHZQUIVALENT BLOCKS) PREQ 110
12 2041 DG 123 Iz1leN1 PREG 12C
1 IF(IPRINTL.EG.SC) G0 T 2042 PREQ 13C
i4 FRINT SCE o (ITEMP(UsI}suz2sLLE) PREG 1&C
1s 906 FCRMATI*G*'4013) PREQ 15C
16 2042 DC 125 KzZZrellio PREG 16C
17 125 ITEMP{K+MG eI Z—ITEMP(K»I) PREG 17C
18 123 CONTINUE PREQ 18C
19 RETURN PREQ@ 190
rds END PREG 2CGC
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TREASFTREE.PRRSD

. Sl .
2 c
3 c
4 c
5
H
7 622
8
9
ic 22
11 21
12
13
14 2c2
15
bt 45
17 2GS
18 41
18
20
21 203
22
23 42
24 206
25 18
26
27

SUERQUTINE PRRED(IEsM1)

THIS SUERGUTINE FRINTS THE RELIABILITY BLOCK DIAGRAM.

CIMEKLSICN I8(15¢2050)
PRINT 522

FCRMAT{*CRELIAEILITY BLUCK DIAGRAM®)
DC 18 I-isMi

IF(IEC(Leield 321 e22022
IF(IS(192¢1))21018s21

K=IB(lslell)+2

IF(K.LE«1) GC T3 4D

FRINT 202X (I30S019Idei=20K)
FORMAT(1HUSHELOCKI3s3XeSHINPUTL4(I391X))
60 TG 43

PRINT 23541
FCRMATU{LIHGEHELCCKIZ»3Xs SHINPLT)
K=IB(le2ellel

IF(K.LE.1) GC TG 42

PRINT 2G3¢(Ic(JelrI)edz2eK)
FCRMAT(I1XeSHOUTFUT 114033 91X ))

GC TG 13

PRINT 206

FORMAT(11X»ohCUTPUT)

CUNTINUE

RETURN

£ND
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PREC

icC

D “PRBD T 207

PRED
PRBD
PRED
PR3D
PRED
PR8D
PRED
PR3D
PRED
PRBD
PRED
PRBD
PRED
PR3D
PRED
PRBD
PRED
PR3D
PRED
PRBD
PRED
PRBD
PRED
PRBD
PREC

30
40
£0

1C

80

acC
1C0
11C
120
1306
140
150
1860
17¢C
180
13¢C
200
21¢
228
230
240
25¢C
260
21¢C

25



26

TREASFTREE.IESTEY

1 SUBRCUTINE IBST3Y(SeNSRe IS+IRBeIBsIPRINTeL 34L5) 18sY
2 c 1B8SY
3 C STANDBY SLOCKS MUST FOLLOW ALL OTHER INPUT BLOCKS IN INPUT LISTS 1IBSY
4 C FGR IB. IBSY
5 C SUBROUTINE IBST3Y REARRANGES ANY ELEMENTS IN IB THAT NEED ITe AND IBSY
6 c ALSO PRINTS THE SENSE BLGCCKS. 1BSY
7 c I8SY
8 DIMERSION NHCLDU(15)+ISUECIsIRB(SCe3C)11IBC1Ew245C) I&SY
9 o 185Y
ic 00 2020 IZ1+¢NSR IBSY
11 INSZIS(I) IBsY
12 0O 22CC J=1+L3 1BSY
13 NHOLG(J) =] IBSY
14 220C CONTINUE IB8SY
15 NUM=C 18sY
16 KENDZIR3(INS 1)+ iBsy
17 c IBSY
i8 DO 2255 L=2sL3 IBsY
19 IF(IB(Le1vINSIEEISC) GO TO 2288 I8sY
20 CC 2240 K=Z s KEND IBSY
21 IFCIS(LsLeINS)NCLIRBUINSeK)) GG TO 2240 IBSY
z2 NUMZNUM+L IBSY
23 NHOLD(NUMITIRBLINSeK) I8sY
24 IE(Ls1eINS)ZC 18SY
25 GO TG 2252 iesy
26 2240 CONTINUE IBSY
27 225G CONTINUE I8SY
28 2260 IF(NUMJNELC) G0 TO 23CC 1BSY
23 PRINT 2275 INSeNUMeINS IBSY
c 227C FCRMAT{*1ERRCR In IBSTBY SUB. AT 227C.*/°'CERROR DURING SENSE BLOCIBSY
31 1K*I3s* INPUT REARRANGE TO STORE ACTIVE BLOCKS BEFORE STANDBY BLOCKIBSY
32 2S IN IB('I3s%eie*I30").") IBSY
33 RETURN 1 I8sY
34 C IBSY
25 c SHIFT IB(NBeieINS) TO LEFT ZLIMINATING ZEROES. IBSY
36 c Iesy
37 2300 ILEFT:=C I8sY
38 DG 2350 J=2¢L3 IBSY
39 IF(IStJeleINS)IANZL) GO TO 2330 18sY
4G ILEF TSILEFT+1 IBsY
41 GO TO 235G I8SY
42 233C IF(ILEFT.EQ.U) GG TO 235C IBSY
43 o IBsSY
44 C MGVE NB TG LEFT. I8SY
45 o I8SY
46 MZJ-ILEFT 18SY
47 IB(Mel s INSIZISJelsINS) IBsy
48 2350 CONTINUE IBSY
49 c I85Y
506 4 ADD NB IN NHOGLD AT END. IBSY
51 [+ I8sY
52 KBEEG=L3-ILEFT+1 IBSY
53 MzQ I8sY
54 DO 2370 K=KBEG#LZ 18SY
55 MM+l I8sY
56 IB(KeleINSIZNHULDIM) Issy
57 2370 CONTINUE IBSY
58 c 1BSY
59 c PRINT SENSE ELGCK AND STANDBY BLOCKS OF THAT SENSE BLOCK. I8SY
6C C IBSY
61 IF(IPRINTLEG.C) GO TO 2520 I8sy
62 DC 2C25 K=2¢L5 IBSY
53 IF(IRBIINS+K) .EQ.5) GO TO 2028 I8SY
64 2025 CONTINUE— T T T T IBSY
65 2026 KIK~-1 IBSY
66 FRINT 25229 INSs (IRECINSsJ) s JZ2K) IBSY
5 2521 FORMAT({'3SENSE SWITCH'I3+' CONTROLS BLOCKS'+2(/1H 2914)) I8sY
68 2620 CONTINUE IBsY
59 RETURN I8sY
7C END I8 SY
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480
4930
500
510
520
530
540
550
560
570
58C
590
6CC
610
62C
63C

64C

650
66C
67C
68C
69C
763



TREASFTREE.SUET
1
IS

13

-
o
o

[
+~
OO0

18 17¢
<G 180

22 i42

~N
w
OO CcoOn

30 85
31 148

34 158
36 158

37 84

40 157

&
w
e N e N oNe]

46 147
48 181

50 180

1437
3 194

SUBRCUTINE SuUB7(Ic)
DIMENSION NSAVE(43)+IB(15¢2¢50)
CCMMONZALLSUE/ML1sM2 M3 MU s MEoMBE oM 7oLl L3oLU4sL5slE
COMMON/SUB/IPATHIZ20950)s IAND(439312) o»IANDZ(25912) 2 IAN»BL3e M8
INTEGER EL3

LS = M1 - 1

DG 12 I = 1¢S5

NSAVE(I)I=C

N=0Q

THE 142 LCO0P TAKES THE SBLOCK ENTRIZS STORED IN IAND THAT DO NOT
HAVE THEIR INPUTS SFECIFIED AND PUTS THESE BLOCKS IN NSAVE.

00 142 K=ZsLQ
IF(IANDIK+IAND)I17301429178
LZIAND(KsIAN)
IF(IB(2e2sL))242+1805142
NZ=N+1

NSAVE(N)I=L

CONTINUL

GET RID CF ODUPLICATE ENTRIES IN NSAVE
THE 157 LOO0P IS NEEDED BECAUSE THERE IS NO GUARANTEE THAT IAND
DOES NGT CONTAIN DUPLICATE ENTRIES.

N2=N-1

DO 157 K=1leN2
IF(NSAVE(K})IIU8 921479158
K1zK+l

DC 158 K2ZK1lN
IF(NSAVE(KZ2)-NSAVE(K))I 15891599158
CONTINUE

GG TO 157

DO B84 K2=KeNZ
NSAVE(K2)I=NSAVE(K2+1)
NSAVE(N)I=C

GG TC 85

CONTINUE

sua7

sus7?
SUB?
sSus7
SUE7
sus7
SUET
sus7
SUET
sus7
SUE?
sus7
SUET
sus?
SUE?
suB?7
SUB7
suB7
SUE?
sua?
SUE7
sua?
SUET
SuB7
SUE7?
sus?
SUET
sus?
sug?
sua?
SUET
sus7v
SUET
sue?
SUE7
sua7
SUET
SUET
Sue7
SUE?

10

- SUET7--20 -

30

4C

50

60

70

e

30
iCe
110
12¢
132
14C
150
i1ecC
17C
180
19C
2c¢
21C
220
230
24C
288
26C
270
28C
290
icc
31C
322
232
343
350
360
370
380
3s¢cC
400
41C

CONNECT THE QUPUTS OF THE SU3DIAGRAM STORED IN IANDZ TO THE INPUTSSUBT 420

GF THE SUEDIAGRAM STCRED IN IAND (BUT WKHCSE LOCOSE ENDS ARE
STOREZD IN NSAVE).

DO 794 K=2sL3
IF(IANDZ(K+TAN) 22829754 ¢181
MZIANDZ(Ke IAN)

DG 16C Kc=lekE

IPATH{ K2+M1IZBL3

00 183 KiZ1leN

LMINSAVE(KL?
IE(K1I+4Xe2MIZLM
ISBCKeLloLMY=ZM ™
CONTINUE
RETURN

END
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SUET
SuB7
SUET
SuB7
SUET
sus7
SUB?
SuUB7
SUB7
SUB7T
suer

sSUBT-

SUE7
suB?
SUET

53C
44C
45¢C
460
47¢C
48G
4S8 T
5GC
510
520
53C

540

550
56C
57C
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TREA*F TREE.GATE

1 c GATE 10
2 C  +ssEXPLANATICN CF FCRTRAN CONTRCL CARDs#*» GATE 2C
3 c A COMPILER ERROR IN THE UNIVAC 1108 FORTRAN LEVEL 7E COMPILER GATE 30
4 c INHIEITS RETURNING THE CORRECT VALUE IN GATE. WHILE N WILL GATE 4G
5 C HOLD THE CCRRECT VALUEs THE STATEMENT GATE=N WILL NOT TRANSFER GATE S
3 C THIS VALUE TO GATE. THIS HAS EBEEN FIXED ON THE LEVEL gA GATE 6C
7 [ COMPILERy THUS THE CONTROL CARS. NOTE THAT THZ 8A WILL NOT GATE 70
8 C BECOME THE SYSTEM STANDARD BECAUSE OF INCCMPATIBILITY WITH GATE 8C
9 c ENCODE/DECCDE. IF MAKING MOUIFICATIONS TO THIS PROGRAMes DO NOTGATE 9O
ic c USE ENCCDE/DECCDE WITHOUT REWRITING THIS SUBROUTINE TO WCRK GATE 3iCcC
11 C WITH THE LcVEL 7E CCMPILER. GATE 110
12 c GATE 128
13 INTEGER FUNCTION GATE(IP) GATE 130
14 COMMON/GT/BLL GATE 1420
15 INTEGER 8L1 GATE 150
16 IJ=1IP GATE 16C
17 NZBLI GATE 17C
18 FLDUCs6GoNIZFLDICH»E9IJ) GATE 18C
i GATEZN GATE 190
20 RE TURN . GATE 20C
21 END GATE 210
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TREA*FTREE.SETIB

4 C

3 c

4 c

5 C

6

7

8

9
10
11 ipxc
12 1011
13
14

is 1012
1e 1013
17 1021
18

is 2056
4
21

SUBROUTINE SETIB(IBeMLIeL3» . = - . - — -

THIS SUBROUTINE PUTS THE QUANTITIES OF INPUTS AND OUPUTS TO EACH
BLOCK INTC THE FIRST ELEMENT OF THE 1B ARRAY.

DIMENSICN IB(15+29¢50)

D0 1C21 J = 1M1

IF € (IB(Z2es3ied) + I3(202eJ) ) LJEG.C) GO TO 1021
OC 1C10 I = 2.L3

IF (IBtIvied) «E@e 08) GC TC 15113
CONTINUE

IB (leled) = I-2

DG 112 I = ZoL3

IF (IB(I+29J) o EQe T} GG TO 1013
CONTINUL

IB(1s2eJd) = I-2

CONTINUL

PRINT 2CGs

FORMAT(irti)

RE TURN

END
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--SET----10-- -
SET 20
SET 30
SETY 80
SET 50
SET 6C
SET 70
SET 8¢
SET 0
SET 1iC3
SET 110
SET 120
SET 13C
SET 14C
SET 180
SET 16C
SEY 170
SET 180
SET 1930
SET 2C0
SET 210
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