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1 . 1 ItAC Kt ~ROL’ Nl )

(‘omputt’r Science’s (‘orporat ion ((‘S(’ ) and a number of agencies and other
a r’t ’ n~~’d ~ u tmtl t Ly ’~ r eft ’ot t t ’fltj tj t ’d the’ tntt ’grated Nuclear (‘~~tn—

- 
ft n tunknt if lns  ,-\sst snient (EN (.’A) Program . At a review bri efing of this program , a

quesuo n related to the ’ general IN( ’A problem was posed which required a rapid answer .

‘I’lw question was wheth er the’ appr ox imatc is ’ equal apport ionment of transoee’antc
I runking for I.’ .S. COfl~fl~flfl (I and control c i rcui ts  a niong submarine ’ cable’ • commerc ial
sate ’lIItes , and ml I i t a r v  satellite ’s Is the ’ best apportionment from the stand poi nt of
survivability . In short , what is the ’ “best’ transoceank ’ t runking medium “ mix ” It

ft was dee’nn’d of sufficient urgt’nc v to n ier lt  a st ’pa rate concentrated effort .

Integrat ed Nuclear Communications A ssessnie’nt (INCA ) 
• ‘r ransa tlantk ’ Trunk

1’ t I l l  zatlon • Final Report (i’op Svcret)~ Computer  Sciences Corporauon ((‘SC ), June ’
1975 Is the ’ result of this effort .
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SF( I’It ) N 2 I )A I’:~ l3:~Sj ” S’l’I( t ’(’’l’t 1( 1’ A N I )  AN\~ l. ’YSIS P 131 ) GI3AMS

2 .1 IN ’I ’R& )l) l (’TIO N

In th i s  section , the ’ various soft ware components which we’re ’ used in the study

ana lysis are’ described . l3asic allv , there is a data base’ • or a s se t s  file , and th e 
-

‘

associated ut i l i ty  programs to cxpe’dite’ modification of the data . ‘I’here are ’ also

network analv sis programs which examine the netwo rk s de’ scrllwd by the given file ’ 
ft

(which ma re’pre’se’ nt a degraded situation ) and proviek ’ connectivity and routing - •

information . •

2 . 2 TOT Al~~~~~ ):Vl’A UASF :

2 . 2 .1 I) ata Base’

r .\ data ha se de’sc rihing t r ansa t l an t i c  coinmunk ’ ~itions was created to aid in th e

pe rformance ’ of the’ task analyses . ‘I ’his data  base’ is on the IBM :170 155 computer at

U(’ F( ’ i n Ile ’ston , Vi rgin ia , and is maint aine e 11w the TOT~\ L (Iata base management

sy s tem . I n accordance’ with l)(’ ,~ data base’ naming conventions , it is cal le’d 13 F lfl’1~ 1

(Re ’sto n Batch ‘I’r ansat lantk ’ base ’ number 1) . The’ actual accurate (lata base exist s only —

on the classifie ’d svste’ m . An unclassif ie ’tl facsimile exists  on the unclassified svste’m

to aId in program ek’ve l opme ’nt .

This data base was designed as a mode’l of the’ communications network . The

ne’ two rk consists of four type ’s of components: c i rcUi t s , trunk s , l inks , and sites . Four

rnast ( ’r files have ’ been e’re’ate’(I to contain the’ ck’me’nts of t hese componen ts . Two

var l ahk ’— ent ry  file ’s provide cross— re’fcrence ’ :i mong the eletm’nt s of the’ ma st e’r  file ’s .

l’his enables analy sis  programs to determine ’ such th ings  as the trunks that  a c ircui t

rav e t’se’s , the ’ t runks  which I rave ’rse ’ a given link , or the ’ l inks which emanate ’ from a 1 -

gi ve’n s i l t ’  , th e’ re la t ionship among the ’ file ’ s a re’ shown in Figure 2 — 1 .

•\ de’sc rl pt ion of e’ach file ’  is given below . l’he l)( ’ .\ convent ions for naming

* 
c i rcu i t s , t runk s~ links , and site’s a re’ given in i)C A c i rcular  : 1 10— 65 — 1

2-i

_____________________________________________ • • ‘ -‘, a—- - ,.
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2 . 2 . 2 CIrcui t  l) a t a  File ’ (13 MC’l’)

-

• 

Reco rds in t h i s  f i le  describe ’ in divi d ual ci rcui t s  in the ’ communications ne ’twork .

I” ae’h record contains the’ (‘omma nel (‘ommunicat lons Scrvk’e’ i)e ’signato r ((‘(‘SI)) , a

stat us f1:,g~ r estora t ion pr ior i ty , type’ of rou t in g ,  ci i’cu lt multi p lexing indicato r ,

t ’r i g in :I t i n g  s i t e ’ anti t a c i l i t y , and te’rmlnattng site’ and faci l i ty .

l’he’se’ i’t ’corels contain a linkage to the’ c i rcui t— trunk — site’ variable file’ (13 ~(‘‘l’),

• which indicate ’ s all  t runks the’ c i rcui t  trave ’rse’s , antI the’ (‘net site ’s of the’se’ t runks .

-
• 

I hers  ca n obtain the’ more eie’taileei data abo u t all links and site’s traverse’d by following

the’ 11 MTi3 l inkage s to the R ‘~ 1. ft It ’ , if ne’e’de’d

2 . 2 . :i Trunk I ~a ta File ’  ~i3 MT I() ft

Re’corei s in t h i s  I i  it’ describe ’ ind iv idua l  t runk s . i” ach record contains the’ Lk ’:~

t runk  i d t ’n t i f i e  r , a st atus  fl :i~ re ’stor atj on e,’ate ’gorv , cap acity , bandwidth . numbe’e’ ot

(‘haflfle ’ ls avai la b le ’ , ~ ‘ i’i .~in a t i n ~ sit e ’  and f a c i l i t y , anti terminat ing site’ and fac i l i ty . 
ft

These’ Ft ’ • ‘r Is ~lse’ contain linkage ’s t o the ’ c ircui t— t runk—si t e  variable’ file (13 VC 1’)

and the’ t r u n k — l i n k — s i t e ’ variabl e ’  file (RV ’I ’ I , .  This f ac i l i t a t e s  retri e ’val of all c i rcui ts

using a given t runk , an~I i l l  l inks anti site ’ s which a trunk t raverse’s

2 . 2 .4 Unk I) at a Fii~j~~M i~K)

l’he s e’ ”’c o i’d s describe’ e’ ach link in the corn mun icat  ion ne’ two rk . F’ ach i’eco ret

conta in s  :i I )( ‘A link ide ’n ti fit’ r • st a t u s  t l:tg, t r : lf ls t f l iss iofl  med ium code’ , anti s il t ’ and

fac i l i ty  des ign at ion  for the ’ l ink e’nd poi n t s .

se re’co rds are I lnke’el to the’ t r u n k — l i n k — s i t e ’  var iable ’ fi le ’ (11 ~“l’ I, ’p . Fbi s

eflal)k ’s use’ rs to de’te’rn iine’ all  t runks which use’ a given l ink .

2 . 2. 5 S i t ’ ’  Dat a File ’ ~i3~ lSl~

‘l’he’ se’ re ’e’o i’tI s de’ scribe’ each node’ in the ne’ t work . F’ ach re’e’o i’d contains a I ‘I C.\

site’ ahhre ’v lat ion , a s t a t u s  flag, state’ or count ry  of location , and coordinates ot ’ the ’

¶ site’ .

~~ 2—: ~~ T~ ~ ~:-:~ 
t~ t~J ~
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‘l’he se’ rt ’co rds a re’ I inked to the 11 V I ’ I .  anti t ee the ’ R ~~l’(’ . ‘l’he’ L’ e ’ a re two linkages

to 11 V’l’ I - . so a trunk may be t rae’e’d e’i the i’ forward or backward .

2 .2 . 6 ( i t  Site ’ - Trunk File ~I3 V( ”l’i

i’he SC ’ Fe ’ t o  ret 5 ‘,‘ t  0 S — i’efe’ R’e’fl (’t’ the ’ ci rcu it , s i t e ’ , and t runk f i les . I- :ee ’h i’eco i’d

c on t a i n s a c  ircui t itk ’n t lfie ’r ~I, ’CSl )) , a t runk ide ’nt i fie r , the’ abbi’e ’vi :itlon of th e ’ si te ’ a t  
ft

which the ’ t runk  o i’lglna It ’s , ant i the ’ si te at wh ich the ’ t run k te’ rm tn at e s  . l’hus , th e ’r t ’ is

a separ ate ’ re’corei On 11 \‘C I ’ for e’~ e’h trunk which a e’i r euf t  t rav e ’ ~~~~ )- at ’h rt ’e’oI’eI is  ft

linked t o  th e e ’t ’rre ’spone ling record s in the ’ thre ’e master  file ’s l~ ’ a chain of 11 \‘C l’ i’t ’co rds .

l’hus , e ’ach 11 ~IR ’ F record is linked to a chain ot ’ 13 \‘C 1’ records which de’scrlbt ’ all t runks

anti sites the ’ ci rcui t  tr ave ’r se ’ s . I” ach l1Ml ’I1 t’e’ceerei is linked to a chain oi’ U W I’ records

which ,I~- se’ t’ihe ’s which c i r c u i t s  I rave FSe ’ that  t runk , and each site ’ is linked to a chain

which ek’se ’ t’tbt ’s which c i rcu i t s  and t runks  e inan ate fro m th at  si te .

2 . 2 . 7 1’ SIte  - l ink File ’ (13 r1’I~

U V’l’!. re’co t’t l s c’re ’ ss- re’fe’rt ’ncc the ’ trunk , ~~i t t ’ , and link f i le ’s . I” ach record

contains a tru nk ieIe ’nt ifi e r , a link iele ’ntif ie ’r . the ’ l e t ’ati on at  which th e  l ink  or ig ina te ’s ,

and the ’ locatio n at whie ’h the ’ link t e rmin a t e ’s , l” ach t runk is linked to a chain g iv ing  al l
ft 

the ’ sit es anti links w h ie ’h th e ’ t runk I I’:I C e ’ I ’St ’S . F’ae ’h 11 M I N  i’t ’corei is liukeei to a c hain

l i s t ing  all  t runks which e l se ’ t h a t  l ink , i- ’ ach ‘~i t t ’ is l inke d to two chains , one g iv ing  a l l

l inks which ori ginate ’ at tha t  site’ , and an othe ’ r g i v i n g  all l inks which t e ’ t ’minatt ’ at  t h a t

s i t e ’ .

• I mp lle ’it in th ~’ te ’t’ e ’go in g is the ’ fact  th a t  the Fe is a two le ’ve ’l h i t ’ i’archie ’al ek ’script ion

of :ill ci re ’uit $ . F’ ae’h ci re’ui t is ek’ sc rihed in I t ’ rrn s of the ’  t runks it t r a  Ce ’ rse’s , F

trunk I s  , Ie ’se ’r lh e’et in t e ’ rms  of the ’ link it t r a v e ’ rse’ 5 . lIe ’e~’e’ ve’r , e’ii ’cult s ar t ’ not di re’e’tl ~

t ie ’ sc r lhe ’el in te ’ r ips of l inks Ir a  ye ’ i’s ’~ I .

- • •--‘• ———-——- -
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SI- ’ (, ’ F I ( ) N 3- : \NA I ,YSIS PR(~(~~~Ar Cls

1 E M P tN ’I ’I ”R I ’  LA’l’It N AN I) WOKI P l ’ R U ( R \  M

‘l’hi s paragraph contains a (l(’SC I ’i ption of th(’ K rel P j u te rpolation and lookup

program.

Pa r agraph 3, 1 , 1 provide ’s a summary  of the’ math FOR ’i ’RAN program , im ’lud—

ing re ’quireme’nts , constraints , and ge’nei’aI eit ’sign .

Pat’:t gi’aph 3 . 1.2 provides a de~seription of the’ two FORTRAN subroutines

used i) \ the ’ main program .
‘C

i . i i ~~~~~~~~~ I)e ’sc i’ipti on ‘

4 :t 
* 

I . I • I l1equi

Give’n a l is t  of nuclear  events and a l i s t  of targets, this program ~‘ili ealcu —

I ate ’ var ious  F: M P fie ’ld strength parameters for each target  —event combination .

3 . 1. 1. 2 Constraints

I . Heig h t of burst may only be 50 , 100 , 250 , or 400 ki lometers.

k 2. Yield may onl y l~~ 1. 25 or 5 . 00 megatons .

3. l ,atitud e of each c’vent should be betweer. 30 and 60 degrees. Values

S outside this range may be used , but the r esul ts  will be distorted .

4. Program dimension statements ar c set to handle a maximum of 25

e v e n t s  and a maximum of 200 targets.

3 .1.1 .3  Inputs

‘l’he’re’ are two data sets rea(l by the ’ main routine ’: the event data and the

target data.

3 . 1. 1. 3. 1 Event  I)ata Input

‘l’he event data set consists of one record conta ining the neimbe r of events ,

followed by a record for each event.

t i — I 

~‘ 
— - ‘- -‘—— - ~~ ~~~~~ 

- -
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For the first record , the numbe r appears in posItions 1 through 3 . FIgure 3-1

shows the format for each event record.

1 ( 2 (  i( • L’ ( 6  1 1  8 9 j i o j  1 t ( 1 2 ( 1 3 (  14 ( 15 ( 16 I i  1 8 ( 1 9 1 2 0 1 21 22 23 ( 24 [25 26 2?( 28 ( 29( 301311

LATITUDE LONGITIJDE

I YIELD 
HEIGHT 

DEVIATION
DEG MIN SEC DEG MIN SEC BURST

H { 
~

Figure 3-1. Event Data Input Format

Magnetic deviation is the angle between tru e north and magnetic north in degrees

at the event location , (Minus if magnetic north is east of true north. )

3 . 1 . 1 . 3 . 2  Targe t Data Input

The target data set consists of a record containing the numbe r of tar gets ,

followed by a record for each target.

For the first record , the number app ears in positions 1 throu gh 3. Figure 3-2

shows the format for each ta rget record.

1 ( l j I  ~ 5 l 6 l 1 I 8 1 9 1 1 0 I t 1 12 13~ h 1t 5 l I 6 1 h 7 h 8 I I 9 I 2 0
LATITUDE LONGITUDE

ID
NO . DEG M IN SE C 

N1 DEG M I N  SEC

Figure 3-2. Target Data In put Format

3-2

‘Ui 
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I t )  No . is a three —dig i t  ide ’ntl ficat Ion nu ml e’ r to r each t a rge’ t .

I ,a t i tu e te ’ is e’nte’t ’ed in degre ’t ’ s, minute’s , and sec’onels , followe ’ei by a le’tte ’r N

01’ S ele ’not ing north o r sau th ,

I ,ongitutle ’ is e ’ntt ’ reel in dt ’gi ’e’e ’s , m inute ’s , and se’conds , followe ’et by a le ’tt er i t  or

W eie ’noting e’ast or west ,

In the ’ hatch version of this p rogra in , t ’v ent and In rget data a re’ e ’nte ’ reel on ca

anti re ’ad fr o m  F’( )R ’l’Il: \ N unit  5 .

In the ’ t ime  sha re’ opt ’ rat ion (‘(‘S( 11 Vt’ t’siout , event and ta rg’ ‘I e l :II :i art ’ 11 i’st entt ’t’ e’d

i n to separate ’ dat :i  f i le ’s ant i then allocate ’d to l”( tl {’l’RAN unIts ‘Ii and 10 , respect ively.

3 .1 . 1 .1 ( ‘Utl)ut

~eitpu t fr om the ’ progt ’afll consists of a I’e’i) () rt ~t ’i’it te ’ti to l”t ~ 3 ’I’RAN uni t  6. In

• 4’ the ’ ha I e’h ye i’slon of the ’ p I’oge’anl , t h is goes to the’ line’ printe ’ r • In the’ ‘i’S( 1 Vt ’ t ’sion ,

this  goe’ s to the te ’ i’m m a  I uSe ‘ci . Ii gu u’e 3—3 shows a s:i mple output report

r V 11 E~ 4t r~ 
- VF~~T~~ ~~ tVFV’~T TARt ~~ I - 

~~~~~~~ ~ T - TA~~~~’T TAR t r T  TA ~ GF’T’ TflT A
&HT LAY. ..CNu. L4T. tO ~4G. risi . 4 P 4 G ( T )  A t ’ d G ( M )  F .5.

- -- - — - - • ---— - -- —— —-- —— - 

3 i . ? 5  I l L .  45.Dt~ ~~~~~ 5t,.3’~ -- 7 . 8 6  9i 4 .7e  4 . ?~~ 52.25 ‘~c’~..’5

,,~ 3 ~.25 45e,, 45.~~O ..t~D 52.37 L.22 ~ 3C.79 $.~~Q l5.3’J 1b .~’-’

3 1 t ,?~ sV t’. S*.OV 5t .t’~ *S.5’~~~~—’7~~.7~~ ‘teT.-e~ !.73 31.7’ 17.4”

3 
~ ~~~~~~~ 4 Q C .  ~I . Q D  - ?C.~~ 44.~~~~ • T(.7~~

_ 41Ia1~~ 8i~~~ 90.31 ~~0.1.3

4 I 1. ’S ICC’. 4 4 .L’C 68 .e,C’ 38.80 75•~~7 141.63 251.t~5 ~74.85 ‘~.5B

4 2  8.2 5 400. 41.00 7e, .vO 38.81 76.87 e 34.5e 24c. e~e~ 2e4.e’t ? ‘.1~

S I 1.15 .oe. 1*oOt ’ 8I .tt 5-8. -Q~ ?6. 5C’ ~*rS.5? - -tM.’91’ 2 P ’*.c? ~~~~~~

5 2 I . .2”  400• ~ L e ~~’ 7CIOC’ ~~~~~ ?t ,SI 597 , 6~ ~~~~~ 7 ~~~5~~I 1  ~~~~~~

l”igaire ’ :i —: t .  Sanup le ’ t~ut p ei t

I- ’ V is th e ’ e’ve’n t st ’que ’nt ’t ’ ieu inlie ’ r .

‘l’C is the ’ Li rge’I ide ’nti fic at ie~ii an nhI ) er.

‘l’arge’t angle ’ t ’l’~ Is the ’ hearing angl e ’ from event to target e leuck w ise ’ ~ it Ii
I’e’si)e’Ct to t i’Ut’ noi’th,

L 
% - t



S.

Targe t angle (M) is the bearin g angle from event to target clockwise with
respect to magnetic north.

Total F. S. Is the total EMP field streng th in kilovolts per meter .

3 . 1. 1. 5 Information Processing

The program can be divided into fou r major sections :

• 1. Reading the event data

2 . Reading the target data

3 . Computing the EMP effects
• 4 . Printing the results .

• 3 . 1 . 1. 5. 1 Read ing the Event Data

Coordinates given in degrees , minutes , second s, and E/W or N/S are

converted to positive or negative degrees and fractional degrees . These are

converted to radians as require d by FORTRAN trigonometr ic functions .
- 

‘ An angular range to the horizon from each event is computed to determine the
maximum range of effect . (See Figure 3 —4 .

Finally, the deviation angle from true north to magnetic north is calculated .

3 .1.1. 5.2 Reading the Target Data

Coordinates given in positive or negativ e degrees and fraction of degr ees are
converted to radians and stored .

3 . 1. 1.5.3 Computing the EMP E ffects .

Major computations in this appendix pertain to determining the ra nge and
bearing from each event to targe t . If the target is over the horizon from an event ,
no effect is assumed . (See Figure 3 — 5  for an explanation of range and bearing calcu-

lations .

The great circle distance P P 0 is given by conside ring the spherical triang le • 
-

made by P , P0, and the pole N .
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‘IL

‘C

1•
HOB

-

~

R I A  H[A

— BOB Heigh t of Burst
[tEA Radius of the Earth

• AN(II1 Angle to Horizon

~ 
~~~~~~~~~~ 

‘

~

\ REA ‘ HOB/

A NGH

7
— - C - (CENT I R OF EART H1
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l,et the radius of the earth

Then the ’ length I’N along ti’t ’ r n ’  i’idian is

PN ~~~- ~~~~ b

and

/ l)() — -P
in o

P N  --- i = ‘1
cC 2~~ 90

and the angle ’

I’ N P  ~~ni - m
0 0

‘I’he ’n the ’ I c,’ngt h PoP along the ’ great ci e’cle’ is give ’n hv e, where’

cos e e’os b e’os a sin b sin a eQs (m 0 — ml ( 3—1 )

ami the’ angle’ subte ’nele ’d at the uai’th ’s ee’nte’r 1w I’,~ and P is CL’ i’aeiians ,

‘(‘he’ gre ’at ci re’l e’ through I ’ antI 1 0 cuts the ’ e’arth into two he’ misphe’re’s . E
is pt ’rpt ’ndieul ar to PP0 and is in tile’ plant ’ formed by the ’ gre ’at ci i’ele’ , The’ a zi mu—

- 
- thai hearing of th e’ line ’ of sight E P to tile ’ ge’ographic north is the ’ angle the great

e’ii’ele makes to the geographic north at P0. If this hearing angle ’ is U

I ’  si n fl 
• 

sin C (3 —2)
sin h sin e

where

C’ Ui — Il l

afld e~ was give ’n pi’e ’viOUsIv

~ I I 
-

Sin (ni  — ml Sin — J) C

sin II — —- 
. 

— —— - - -  - — --- - __________—-—- - (3  —3 )
SIn e
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‘C

I’hus , ti’e’ proet’du rt’ is to t ind e Using Equation 3 —i anti then Use fl i t ’ value of c to I i  ad I ~,
the ’ L I ?  nit i thal IR ’~t r ing angle ’ from Kqt iat iOu ~ —: ~~. The’ I ’ail g e’ is Si m p h ’ ang le’ I, ’ i i i

radians f i l l i e s (lie ’ I’L I t i i t l S  of (lie ’ eart h ,

• N e ’s,t , t i l e  be ’a ring anglt ’ from I rut ’ north is e ’alt ’u l:et e ’ci I c ~ e i t ’ t e ’  i’ t ii ilulig t h ’

• quadrant  of the he ’ai’ imi ~ angl e~ (Set ’ l” i gu l’ e ’ ~ — e ; ,

:~N ( R  :\N( U

• Ii . \ N ( U 2 in - AN G U

lB •~N t t ~ 17+ .-\ Nt U

I \ • -~N~~l~ in -

(111 
— 

(Il

• l i o N  ‘l’l,()N Ul ON ~

‘I ’l , :Vl ’ l’ l .\ i’ ‘ l ’ l , . -\ i’ l’~l , A i ’

-
‘ (111 1

l ’ie )N “ i’),v”~ l i o N  ‘- I’~i - ON
i E,,-V i ’- . I:IA ’l ’ I’I A’i’’ i- ’ i . -\ l’

El,:~ I’ Ev ent latituek’

F I ON Eve nt longitude’

‘l’l ,,-\ i’ ’I’ L I i’~, t ’t I ,LttjtUtlt ’

‘l’ l .( )N I’ a n~’t 1 ,ongi t u t i e ’

l’igu re ‘~ — f ; . l It’Iining t I e ’ ’  m’ ing \n~, Ie ’ Qu : ie l i ’ :int

‘l’he ’ he ’ :mi’ ing angle ’ l ’ I I E t ’ .\ is e ’oi’i’e ’e ’te ’d tOm t i le ’ . i~~1 i I ’ e ’Ui t ’ l i tS  I’e ’ l L I t I Ve  to  I l l  I - ant i

IS N. S(lbl’OtIt ~ l le ’ IN i’I’ifl’ is t i l c d  t~ I ’ e ’ ( l ’ C , \  ~ C l o t  I ! l t e I ’ I l o I L l t r  t i l e ’  t- ’
~ t l i ’  ealto ’s ,

3 . I . 1 .5. 1 P r i n t i n g  the’ Ut’sults

Figu re 3 — 3  shows :I 5Lt I f lp le ’ p i’ i i i t ot i t .  \ p Ige ’ t c ~~~I~~s i c  mmmd h e : ic l i img s  L I I ’ e ’ i~ 1’t t l t t ’c (

e ’ % t ’ I ’\ 35 l i l i e S .

I’iit’ cml v i”~ l I’ valu e’ pl’ill te’eI is total ti e’ liI St i’ength . Ul mi e s t l iem ’ C 1110 5 Il ’ I ’ . I \  ~i l - -  
C

i

e’ (U c i  i’ .c ~ V i f the’ ~ sheflilt i he’ m ’ t ’o l t m i m ’ eel i i i  the ’ Ititti l’ e ’

3— s
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:s . 1 . 1 . ; Fa t a Organization

Va riable ’ Name Usage

A Angular distance ’ from event to North Pole

Al) Portion of event lati tude in degr ees

Portion of e’ven t latitude in minutes

AN G Bearing angle in degrees

ANG I Bearing angle in degre e’s to magnetic north

ANG II (25 Angl e to horizon from each event

ANGM (25) Ma gnetic correction angl e from e’vent to rnag’netic north
- C AS Portion of event latitude in seconds

13 Angular distance from target to North Pole

D Angl e at center of earth to event and target locations

I)IS Surface distance in kilometers between event and target

ELA’r (25) Event latitudes in degrees

ELA ’r n (25) Event latitudes in radians

ELON (25) Event longitudes in degrees

ELONIt (25) Event longitudes in radians

II OB (25) Event heights of burst in kilometers

I D (200) Target identifi cation codes

IE Constant of 1II E

IEVU Event data set unit number

5 for batch version , it) lot’ TS() version )

is Constant of illS

I TA H U Targets data set unit numbei ’
- ‘ 

( 5 for batch version , ii for TSO version)

.1 Loop index used for e’ve ’nts

N Loop index used for targets

KK Loop index

LA Evcnt latitude code “N” or “S”

LU Event longitude code-’ “E ” or ‘W”

3-9
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Variable Name ’ Usage

NEV Num ber of events

N ’l’All Number of targets

OD Portion of event longitude in degrees

OM Portion of event longitude in minute s

Os Portion of event longitude in seconds

PONP Angle at North Pole between event and targe t

P1 i r 3 . 14159265
C P12 f l’

12

RAD Factor to convert degr ees to radi ans

H EA Radius of the earth in kilometers
THETA Bearing angl e used in data retri eval cal l
TLAT (200) Target latitude in degrees

TLATR (200) Target latitude in radian s

TLON (200) Target longitude in d egre es
TLON R (200) Target longitude in radian s
V (10) Retr Ieved EMP data values
W Factor to convert radians to degrees
YIELD (25) Event yield in megatons

3. 1.1.7 Routines Used

Subroutine INTE R P - See Section 3 . 1. 2 . 1 ,

The following FOR TRAN library functions are used:

SIN - Sine

COS - Cosine

ARS IN — Invers e sine

ARCOS - Invers e cosine

MOD - M odulus remainder function

3— 10
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:1 , 1. 1.~ Orde’t’ of I ’ i’ogramn I )e’ck including it’ L Card s ( f e)l’ l)( ’KC (‘eunputet ’ Faci lity,
Re’ston , Virginia)

KMI’2 ,Job (17I :’~, U 720 , N) , 120) , ‘RXN5 O , 1’ , SAU N DE RS 1

s’i i- :~ I F:XEc l”ORTGCI,C , P A U M -  FOR’!’ ‘SOURCE’

I/ Fou l’ , S\ ’SIN l) l)~
— Pl~O( it ~~Aj l,l ( ‘AUl)t ’~ —

I’
/ ‘GO . F”I ’OU}’flol 1)1) DSNA1~1F M1763 , EI~lPl)A ’l ’ , D1SP SI1R
/ ‘oo. SYSIN 1) 1)

— EVE N I ’  l)A ’l ’:~ ( ‘AiiI)S —

— ‘l ’AUt3E ’I ’ L)A i’ \ (‘:\Rl)S —

I. 
I

’

3 . 1. ~~~ Detailetl l”l( C% ’ (‘hart

f S’e l” igim r c 3 - 7 .

3 . 1 . 2 Suhi’outine IX’ sc

3 . 1 . 2. 1 Subroutine lN’l ’ K HP

3 . 1 .2 . 1 . 1  Pu rpose

‘l’o pernilt retrieval of K ~l P values for a latitude other than 30 , 45 , or 60

degrees, by a I Inca i’ inte i’poiat ion between known values fen’ 30 , 45 , and 60 degrees,

:;. 1. 2. 1. 2 (‘ail ing S~-’quence

DIMENSI ON \‘ ( i t ) )

(‘,~ l I  IN ’l ’EUP ~SS l. , Si , 511 , SU , S’I’ , V

3. 1.2 , 1 • 3 l)e ’tailt ’el i)t ’st ’r iption

Subroutine’ IN’I’EU I’ is capable’ of ’ rt ’t rie ’ving EM P value’s for F’I’O’l’AI, , K\ ’E HT ,
F ’NOIl ’i ’iI , FF- \S  I , Po’l’N ’l’ING , POLAR , AN G .-~UR , HI SE TIME , PE:~N \VI1)’I’I1, and

: 1— il
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l”igure ’ : 1— 7 .  Mai l i  I’rogranl —— lX’tailed i”lo~ 
(‘hart
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( ‘Al i~. S&’arch paramek’rs VI K 1, 1) and ito II must be’ exact values prese!nt iii the ’ data

I) Z tSC ’ . S&’arch pa rame’tt’ c’s I~l ,A i’, H , and ‘i’ll ETA ne’eei not be exact values pL’e’se’fl t

in the data base’. Retr ie’veel 1-: \ I  P values will ix’ l inear ly  interpolated from (he

scm i’rounellng values of BLA l’ , H , and ‘I ’ll ETA that ar e in the data base f i le .  St’e’

Paragraph 0 . 1. 2. 1. 3. 3 for interpolation details.

3.1 .2 . 1. 3.1 Inp U ts

C ailing Parameter c’s -

•

SSI - Se - : i  rt - h I ati (ti de ’ value ’ . Should he i)t ’tWC’e fl 30 and 60 degree ’s , if

~:w , then 30) wil l  he’ assum ed , If >60 , the’ii 60) will  be’ Ltssume ’(I .

SY Search vi e ’ld value ’ , Must  he 1,25 ot ’ 5, 0)0 ) megatonS ,

SI ! Scar e ’h he’ight of hurst  value ’ , Must be’ 50 , 100 , 250 , or 100 ki lorne ’t e ’r s ,

SR Search distance ’  in kilomete ’i’s fi’om e’vent to (a m’ge ’t

S i  Se-a i’ i ’h ‘I’ll E F:\ angle’ in it ’~ I ’ t’es , Bearing from e’ve ’nt to ta rge’t

e’loe’kwi Se’ t I ’t) fli tru e llt)i’th .

0 . 1 .2 , i :0 . Outputs

U et urne ’eI

A 10- i v t C I c ) i’ eal :ir i’av whi ch  ~‘ill c ontain the’ EMI ’ val ue’s lol ’

E’l’o I ’AI  - ,  E \ E U 1 ’ , 1-: N )I1 l’ll , FF15 1’, P01 N l’ING , POL,-~R ,

• \ N G - \ I O H , R1SF:-l ’lMF : , PFAN\V l l)’I ’li , anti TAt L , in that om’ ei e ’m’ .

I - ‘i’hese’ value ’s will ht ’ line ’ai’lv interpolated for 111 \ l’ , U , and l’IIET ,-\

f rom actual  value ’s in the’ data base ’ .

P m ’ cflt cci M e’ssages :

(‘e’rtain warning me ’ssLlg& ’s f l iLI \  he’ pr inte ’d I)~’ sul)rout lilt ’ I N I ’  F H P .

I L i t  i t uc ie ’  below :io dcgi’ e ’ ’s  , Valu e s e’O ni i ) t i t t ’t l  for :00 de~ cl - C’s

“ 1 L I t i  ti~ le ’ :ihtw e t h ’g l’ e ’t ’S . \ alue’s e ’o niput eel for 611 eicgi’ces .

N Of e ’: U LIfl ( i  1’] i i  - I A ha~’e’ al r t ’LIeIv  i)ee’fl e ’aI cul at eel e i s i n ~ actual  I at i tu t le  Inc I

F I ohgi tW it ’ e oortl in:i ft ’s . i’ht ’se’ t ’hange’s : m J h ’t ’f  on] tilt’ i’m’i ri t ’Vc~ I dat a

h :i~ t’ value ’s .

3— i- i



~~ , 2. 1. :i . 3 Processing

Retrieval.

Het i’L’val is done by calling subroutine Si-:ARcli .  See i~aragraph 3.1. 2. 2.

i nterpolat ion.

• I f  the ’ calling parameter SSL (SEA IO CII  I~A’1’1]’t’ I)I-~ takes a v a lu c -  of

:30 , 4T , or lit) (or < 3 0  01’ > 6 0 ) , onl y one call to subroutine SEAR CH is made

and no inte rpolation is necessary , If SSL is ~ 30 and <45 or > 4 5  and <60,

two c alls to subroutine SEAR Ch are’ made . The ten EMP data values are

linearl y interpolated fi ’om the’ two sets of values returned by subroutine

SE A R C H .

3. 1, 2 , 1, 4 l)ata Organization

\‘ariabl e N a m e  Us -age

Do loop index .

N Do loop index ,

Sn , SR , SSL , ST , Si Input pai’afliet t ’i ’S .

SL (2 1 The- actual tvo latitudes used to call subroutine SEARCH .

\‘ ( 10) Output paramet e r , Also used for the f irst  set of EMP

values from SEARCH .

Vi (10) ) Second set of EM P values from SEARCH ,

XLIN ’l  Interpolation ratio ,

3.1. 2 . 1.5  Limitations

Search values for yield and height of burst may only take on certain values as

described in l’aragraph 3 .1. 2. 1.3.1.

3 .1.2. 1.6  Routines Used

si: A R C H  subroutine to retrieve data base values.

3 . 1. 2. 1. 7 1)etailed l”low (‘hart

See I”igurc 3 -” .
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~~. 1 , 2 . 2 Sub m ou t m ne ’  St ’am ’ c’h

3 . 1 , 2 .2 . 1 Purpose ’

‘I ’ o ret rie ’Ve ’ KM P caIne ’s f r o m  ti m e ’ data base ’ file ’ whe’n e ’e ’rta in sea re’im

pa rame ’t e’ 1’ V :tlut ’s ~t re known .

1, 2 .2 .2 Cal l ing St ’que’ne ’e

i) imt ’nsion \‘:~1 (10 )

Call SF :Al0o ,’Il (SI~, S\ , 511, 510 , SI ’ , \ ‘AI~)

3 , I , 2 , 2 , :o I ) t ’t :mile ’e I l)e ’sc ’ript ion

Subroutine ’  SE :~ l 0 ( ’ l I  is ‘Lm f ) ah l t ’  ed re t r i e ’ving EM I’ value ’s (or F~’i’O’l’,-~1 ,, l:v 1:10 1’,

EN I,)I0 ’l’l ( , F:EAS i’, Pt ) \ ’N i ’iN t3 , Pt )I Al0 , A N G A I O I O , RISI: ’l ’l Ml” , PEAN\V I I ) ’l ’ l i , and
4

- g ‘I’M L . SE A R C h  paran ie ’te ’r s IOLA l’, ii E l  1) , antI 11010 must be’ e xact  value ’s pm’ e’se’fl t

in the ’ t i a ta  base ’ . S e e ’ pai’agra~)h 3 . 1 .2 .2 .3. I for el t ’t ai l  s . SE:~i 0 ( ’I  I ~~ ran~e’te c’s Ii

anti ‘1’! iE’i’A ne ’t ’eI not he ’ t ’xact value ’s p re’~ e’nt in the ’ chi t  a base , iOe ’t  m’i e ’vt ’ e l I” 1\l P

c’ :cltm c’s wil l  he’ i i  Ut’ :1 i’l V I l ife ’ i’pol at e d  t i’om the ’ tou r su i’ t ’oundi ug v al tie ’s of Ii anti - I ’ll E ’i’ :\

that art ’ in f l i t ’  data  base ’ fi e - ,

3. 1 .2 , 2 , 3, 1 Inputs

Calling P aran ie ’t& ’r s

SI, S E A R C h  l a t i t u t l e ’  v a l u e ’, Must  be’ 30 , - i S , or 60 ei e ’gi’e’es.

Si S F :~ II ( ‘Ii v i  t ’lei V alue ’ , Must  be ’ 1 .25 or 5.00 mt ’gat e~ns .

Shl SEAIO ( ’h i  he ight e~f burst  va lue ’ . Must he’ 50 , 100 , 250 , or 500

L i i  t ) f l l (’ t  t ’ l’s ,

Sb SF~ :~I0 ( ’I I t l i s ta ne ’t’ in L i lonme ’te ’r s  f r o n t  e ’ve ’flt to t LtI’ ge ’t .

s-i’ Si: :~ I 0 ( ’ I I  ‘I ’ll K I . ~ angle ’ iii  ele ’gi’ e’e ’s . Rca ring from e ’ve ’nt to ( L I  rge’t

e ’I oe’kw i se’ f ron t  t lilt’ titi t ilt

L I 
-
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Data Base’ File ’ :

— The data base file is read from FOBTIIAN unIt 9. Each 80—cha ra cter recor d

consists of the following fields:

4 NAME FORMAT DESC RIPION

IHUN (14) Sequence number fro m i t o  129

BLAT (I ’ S .  1) Bur st lati tude (degrees )

YIELD ( F’S. 2) Burst yield (MT)

lIOn ( 1,5 . 1) ((eight of bu rst (km ’

U ( 1- ’6 . l)  G round range (km) of line of sight at surface , measu red

fro m burst epicenter on su rface

THETA (I ’S .  1) Azimuthal bearing (degreesi of lir,e of sight, clockwise

fro m geographic north

ETOTA L (F 5 . 2 )  Peak total electric field (as a fraction of 60 k\ ’ / m

EVERT ( I ’S .  2) Peak vertical electric field (as a fraction of 60 k\ ’ ml

positive upward

ENORTII (i ’S. 2) Peak north electric field (as a fraction of 60 k\ ’ ‘rn )

positive no rthward

EEAST ( 1”S. 2) Peak east electric field (as a fraction of (00 LV rn )

positive eastward

I’OYNTING ( l - ’S. -() Tim~’—integrat ed poynting vecto r of th e  f x’ee— uiclrl

electric field (i . e . , no ground i’eflection conside red)

(loule ’s pet’ squa re ni --‘te l’)

POL A R ( I’ lL I) Pot trization angle (degrees) of the elect n e ’  field ,

defifled as the angle the electric field is rotated

• counterclockwise fro m the horizo ntal . (This is not

the angle between the electric field vector and its

norm al projection of the ground . )

3— 19
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N \  \ T I ’ , I - t i  10 \ i A i ’  I)b:S(’ 101 P’l’l( ~N

\ N ( ; \ R l 0  ( I - ’- i .  I )  -~ngIt ’ of a r r i v a l  (eleg rt ’es) of ti mi ’  l in t ’  of sig h t i i i  ‘asu tvtl
L i t  i t s  lUte ’ t’se ’e ’tion w (Ut (lit ’ g round (I . e, , angle’ between

~

j f lit ’ I inc of sight and ( l it ’ ho ii ~on t :m I)

l 0 I s i : ~li ~I K (I- I . I) I (U to w , t’lst ’ t l n n ’  of the amplitude ’ of time ’ total electric

ii ebi ( O s)

I’K:\ l~’,Vl1 ) ’I’li ( I S .  I I ~) i )  to 9U , shou(d~’c ’ witUli of the’ Limlrihutut ie ’  of the ’ to ta l

t ’It ’ t ’t lit ’ f i e ld  (U s)

l \11 (I e , I )  ~( ( (  to I ( ) ‘, dela y t i m e ’  of ’ flu’ a n m p i i t u e l t ’  ol flit ’ tol:m b

e ’le ’ct n c ’  field (it s)

I .  2. 2. 3 . 2 ( )u t pu t s

lOe tu rne ’ei I ‘a t ’:m l ime ’ fe ’  r :

\ A I, A lO— cc ot’t t  t’ea l a m - i ’ a v  wh i e ’lm ic’ i lI c ’on fa in (lie’ K \lI’ ~atue’s lot-

I ’ l ( ~~i ’A l . ,  F’\ I-:lO ’ i ’ , FN O1O ’l ’lI , I- :EAS’r , P O Y N l I N t ; , I-’O I A U ,
- 

- -‘ N ;A U U , RISK ’(’TMF : , PEAi ’~WiR’l’U , and l’Ahl - in th at  o i’i ier ,
I ’lmesc values  ~c - i l I  be I inca i ’Iv i n t e t ’poI:mte ’tl  lo t’ t O :inel I ’ l l

f i’o tit act u a l  :miu t ’s  in t h e ’  data base ’ .

P i’imitt ’d ~le ’ssag ’s:

Ce ci :m In cc’ not ’ message’s m’c~- be’ p t’ l~ te’e1 b~- subroutine ’ S )- ~\ 10 Cl 1.

“SKA IO ( ’I I  1)A’i’ ,-\ (11 ’!’ 01 IOA N ( I- ”

See’ b ’aragraph 3. 1. 2. 2 . 3. 1 for the ’ re ’qu il ’e-’n m e ’nts place ’ei on se’:mre’li t iata values. C

‘‘10 is out  of Range ’’

Va lim e ’ g ii en for 10 is g rca tel’ th an  the Ia rgcsf 10 lot ’ cc lii eh a reading is

present in the’ d~tn base.

- 
‘ 3— 20
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11. 1 .2 .2 .  :i. :i pc’oce’ssbmg

l0e ’t m’it ’c-~ I

h it ’ el~i t:t I)m51 ’ fill’ IS  8 i’ail( h i I i i  me’ e’(’SS t i l e ,  E :me ’lm I ( ’ e ’Ol’ li  l i l l y  l ie ’ i ’caii i i i  t’ce ’t Iv

cv ifhou t hmac - ing to se ’e iue ’nt i ahl v m’end a l l  pr evious  m’ce’ords , h it ’ I l ’ e ’CC i i i  tin iu ’u’ t’ ce Ime m’ ’

ap p r o p r i a t e ’ dat a can be’ found e’an he ’ e’n le ’u la(e ’ei by know -lug ( l i t ’  l ay ou t  of t in ’  l i l t ’.

‘l ’hv fill’ e’onsi si s of ~0~16 t’e’e’o m’ds wh ie ’h e ’flfl he’ thought  ‘ t as I I g i’oUps IC I I

t’ce’o rels - ‘I’ ahle ~~~
— 1 shows the’ value ’s for \‘ h E l l) , I I , and I k i l O  fe I’ e’at’h gI’tnI (I .

‘(‘lie ’ I 2~1 l’e’ce)t’ds In each gi’eni~i consist elf a siiigle ’ i’e’e’o i’d of tmi e a su i’enmt’n I d a m  Ii e t ’

l’l iE’ l’ -\ (1 and U 0 , fell lowe’el by eight imme ’a set t’ ’zmtvtm ts taken at t ’aclm ti f 16 1’ 11 1:- I ’ A

angles ~0’ , 22.~’” , - I S ’ , 67 , .i ’ , ~)0” , 112. 5 ’ , 1:05” , 157. 5’ , l~~0” , 202 . , 125’ , 2-17 . 5 ,

270” , 2t~2. 5” , 31 , e ” , ant i 337. 5”) .

A i’e’eo t’ el numb er  (c-a t’i:m b ie ’ h a  t ie ’ , 19) is e ’:l le ’fl l a t e ’eI ha se’d Ofl f i l l ’  sea i’e ’li da t a

~
:mIete’ s I-i is f , \ ‘IEl  I i  va lu e ’  elo t e ’t’ , iu in. ’s ~vlde ’It l m : i l t  of t i me  f i l e ’ (lie’ ele’si r e ’ei m’ e ’e’ord w i l l

in ’ in , So, if y lI ’ : l , l )  1. Ia , ~l9 is set to 1. lf Y l E l h )  5 .0 , ,I~) is set of 15’I~l ( the ’

Ii i’st I’e’ e ’o t’~i in the st ’t ’elnd li:m i IL

N ’’x f , ti me ’ 11( 110 v a lue ’ tiede ’ t ’f f l  l ime ’s ( lie ’ e iuarte ’  m’ of t h e’ se’le ’t’teei half of (lie f i le ’

i l -  11( 110 — ‘ l ’ h I l ’ N  ,J ~ )~~ I

1(a )

250 77 I

100 I 1e ~1

Ne ’xt  , ( l i e ’ I l l  -‘c I c a h it’ let I ’i’Ill u n’s the ’ thlt’ei of th e’ sele ’ete’el e’Ig hthi of the t’ile

I I  I l l  ,\ I ‘I ’l l  h - N  ,19 f l

30 0

$ I ~‘ 
1 :‘~m

I ’ d )  ‘ C ”

At t h i s  1w~in t , t h e ’  gnoeip  of I ‘~) i’t ’t ’oi’els w h i ch  l ’C m t a i n  ( lie ’ a I C I C I ’ C% I C ’ I : ( t e ’  d a t a  hi:i s he ’t ’~

ti e’tct’tmitne’ eI,

3 - I l  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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‘I’able 3— i ,  Value’s for V I E I , U , 11010 , and l 0 l A ’ ( ’
fo e’ Each (h’oup___-— 

I
(‘~roup YIELD 11010 Bl,,-’cT

I l . 2 ~ 50

2 1,2 5  so - is
:o 1.25 50 10) )

-l I . 25 1 1)1) :io

5 1.2 5  100 -I S

6 1 , 25 I (It ) - 100

7 ( .2 5  250 :10

5 1.2 5 250 -iS ‘ -

1) 1 . 25 250 60

10 1.25 -10 ( 1 30

11 1.25 -lOt ) - IS

• 12 1. 25 -100 lO t )

I :o 5. 00 50 30

1-1 5. 00 50 I S

IS  a, 00 5(1 60

16 5,(l() 100 30

i T  - 5, (10 I ( It ) 15

1 -~ Li . I f )  I () ( ) (H )

I t )  5. 0( 1 250

20 5, 00 25 (( - IS

21 a , 00 250 60

22 5 . 00 1 1 ) 1 1  30

23 5 , 00 100 I S

I 5 . 00 lIlt)

___— __ ___ J _ 
- I

- 

—

~

— ---

~ 

- - - -I - - ~~~~~~~~~~~~~~~~~~~~~~ 
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The specified THETA angle value divides this group into 16 subgroups

of 8 or 9 record s each. Since the R valu es stored in the data base follow no fixed

sequ ence , these 8 or 9 record s must be sequentially scanned to find two records--one

with an B value less than or equal to the search B value , and anothe r with an R valu e

-

~ 

j , greate r than the search H value.

As a special case , a search R value between zero and the first measured B value

for the given THETA value must use the H = 0, THETA = record as the lower record

regardless of the given THE TA value.

The sequential search is done twice: once for a THETA value lower than or equal

to the search THETA value , and again for the next higher THETA value. Note that

THETA 00 is considered to be the next higher value from THETA = 337• 5° .

Fou r records have thus been read , and the final results can be interpolated

from them.

Interpolation:

Figure 3-9 shows the interpolation procedure , Point S is defined by

the search U and THE TA values. Points 1, 2 , 3 , and 4 are the points about point S

that actually contain value s in the data base.

6
3

S

5
- i  6
-1 1

2

H 

102

EVENT 1

Figure 3-9. Interpolation Procedu re

C i -
3—23 
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Values  fo t’ points 1 antI :i are ’ linea c’ly inte’l ’iM1ate ’ei on i’ll E’i’A te) pt’tKluc ( ’ value ’s

for point 5. Value ’s at poInts 2 and -L are’ al se~ l ine ar ly int e ’ i’polafee i em i ’ ll  K ’l ’ -~ I I )  
~~~~~ 

Cel u e ’e ’

values t ot ’ poitit o. Final) , the’ value ’s fom ’ points a atm e t 6 at’e’ l iuea rhy int e ’z’(k>IatL’l) 4) 1)  11

let P1’ekkl (’t ’ the’ c a  hilt ’s for p o i imf S.

. 1 . 2 . 2 .  ‘1 I laLt t 1r ’. l n i , ’ a t i o I i

Var i :mhh ’
N: Ol e ’ 

- sage ’

Ill \ l’~ -0 
A t n: ) c ol I ~t it u t i e ’ c :~ lot ’s t ’cael It’ll III eI:it:i ha so %‘ t’co i’ds

1 1 ( 1 1 0 ) 5 )  .-
~~ t’ra v o I hme ’ig hl ot ho i’st c alo e ’s l’e ’:ie l I t ’ll Il l  tin (a h:t se’

I ’ e ’t ’O t’(lS

I Do 1oop index

4 l I l t  - N (S )  A c’ ra~’ elf t ’t t t l  flt l t imln ’ i ’  c :ihi t’s I ’c ; ICi  f ro m &l:i t: i  h~ so re e d ’ 1- C I S

i’r~ 5~ 
It cray I F I l E  FIt angle ’ :m lice’ i n dices ~n ra rmg o 0 t t t  I .5

wim i t ’h  Cle ’fi ru ’ I’ll F.1’,-\ ang le ’ I h il t ’S a nilUli el th e ’  Se ’:I t’t ’h

‘I’Ill ” ’I’ A ~alu e’.

,T 0 II  eel t ’i ’e’nt gI’ I ) u j )  ha s t t ’~’t~i’~l~

1 i f en t’ i ’emit g coup h as  9 I ’ I ’ e ’t ’ l’Cls  ~‘l’I iFl ’ \ 00)

1’,) Nunm her of ~‘u i’i’e’lit t1;it :m l) :iSt ’ re ’corei being rcaei

K lb 1111) 1 1 inei e’x

I 9 Nuiiiber of tie ’s I ehi ta  l~:I5C record In 129 re’cor~l

(‘ PPe’i’ l i m i t  el I S e a  i’e ’ii ( ( ‘( ‘I’ . ~\et t l h ~ d Ot’  0 1’ l’t ’e ’t l i’I ) 5 in t h i s

groUp ( “ 4 C r  9)

N Del loop ineli ’x

A I ’ r : I V  e l I  II ~~ lue ’s i’t ’ :mel f r om  (al a (la st ’ I’ C , ’ C ’ h ’ I I~-

II1 N h’ lnte’t ’polat ion I ’ : I t  0’ 1 C ’ I ’ 10 : ,hu. ’s

:0— 2-I

--
- -
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Shi , S I . ,  SR .

SI’ , SY Input I iat ’anm ’te’l’s. Sec Pa ragraph 3 . I .  2. 2. :1 . 1,

1’l , i’I ‘l’cmupor ary Vtt ’iUhlt ’S e’e)rrespon(ling te) value ’s at

points 5 and ( in FIgu re 3— 9

.-\rray em f i’hlE ’l ’ :\ value’s read fi’eiimm data base’ recorels

1’ 1 N I ’  Interpolation m’at lo f e r  Th i I -  ‘l’:\ valu es

V 10 • 5) :\ i’ t’:t ~ ’ eif l- rd P measure me’nt values read from chat a tin so

\‘ A 1(10)  (kl t l iu t arm’ :m~ ’. 8cc’ 1 ‘a e’agraph 3 . 1. 2 .  2.  :o , 2.

Yl F 1, 1) ~5) -‘c I’ I’aV Of Vie’lel c’alue’s m’e’aei fr omii tiotla base’.

3. 1. 2. 2 . , 5 L i m i ta t i on s

l’hii s su broutine ’ w i l l  t’uti cmlv in a l”ORi’RA N which  supports :~ m ’ant it mmu 01’ ei tt ’e’e’t

file a ’ e ’esS pt’ck’(’du r’e, it con id be mod U’k’eI to use’ st’qeientla I .u’ee’ss , hoit c ’Vt’t ’ , Full

tim e’ :tIiel ( ‘ Pt’ t iuh i ’  ~ t iulei he great  iv inerease’tI.

3. 1. 2. 2.6 R ou tInes LJs~ ei

l1” IX l” Oll ’l ’lO AN IUI1i ’t l t )Ii  te i  ee)nVei’t i’~ :iI to lnte ’ge ’r.

3. 1. 2 . 2. 7 l)etalied l”lelw Cham r t

See’ Figure :o —i o

:0-2 ~,
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Figure 3-10 . Subroutine SEAIO CII —— Detailed Flow Chart
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3, 1. 2 .2 .  ~ P I 4 C ~~I ’:41n l , i st ing

C EMP f~( A S T  f F F F C T ’ —, C’~0~~~AM
E V E N T  D A T A
D IMENSION E t A T ( ? 5 ) . E L 0 ~~~~~ ) , E 1 A T - t - ( ? ’ - , ) , F L O N ~~(~~’ , ) ,Y l F L D ( ? 5 ) , r1Ut ’ (?5)
D I M E N c I O N

C TA ~~C’ET D A T A
D I M EN S ION TI A T  (?V0 ) .11 ON (?00) .T L A T R (  - k / U )  .TLON ~ ( c O O )  .IP(20 0)

DI M EN S I O N  v C I t
i) A T A  l S/ 1H ~~/ .  IF/ 1 - I~~/
D A T A  IEVU/S/ . h T A ~~U/5/
L IN C N T  = (I
,L l 1 = 1 .  l~.l5’4 ?e-.’-l
P 1? P 1/ ? .
~ A I ) . O l 7 ’.” I

C ‘~A D T U S  (hf EA ~~TH IN ~~~~~~~~~~~~
l~f

C
‘-~f A D  TH (- V f ”4T D~~T A

~~F A D ( h L V 1 I , 1 O O )  N F V
100 ~~~~MA 1 I !3

DO ?0 J 1.~~F v

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C C O NV E R T  i -‘)-~FtLS ,  t I I N II T E S ,  c,F C u P ~ ‘-

~ To F P A C T I.)NAI ~~~~~~~~
F L A T ( J )  = A f l , ( A ’ A / h O . ) . ( A S / Ot i .)
F L O N ( J )  = OI) ,(~~M/ e O . ) . ( O S / 3 h O u.)
If (LA.F Q .IS ) ~ L A T ( J  — t ( A T I . I)
iF (LO .E (~.lf - ) t L ON (J ) — ( - [ O N L J )

a C CO”~VF~~T TO )-~A U l A N ~,
E L A T R ( J )  r L A T (J ) *PA I)
FLO N P ( J )  E L U N ( J ) * ~~A UC

C CO~- P I I T E  A N~~Lt - TO T H E HO~~I7ON ~~~~~~ 1H1’ -. ~ V~LNT
C F S T A B L I SHf~~ T~’r F F F 1 - C T I V E  ~ AN o I- Or THI ’-. ~ V t \ z T

AN C ’t~ ’J) = APC ()S(~~EA /U .ftA .h0~4 ( J ) ) )

?0 CONTI N UE
101 f O ~~M A T ( 3 ( ’ ? . O , A 1 , ~~4 . O , ? f ? . f ’ .A 1 , F L ) . ? , ( , . .0, ( . 1 )

C
C REAP THE TA C ~oE T i )A TA
C

~EA fl ( t T A ~~t l. 1O~~) ~- T A ~Q
1)0 30 ~

A L ) (I T A R t I . l 0 ~?) 1 ) I ~~) .AD,AM.As. L ,h.t )/ .OM .t )S.L (h
T L A T D c .1
TLC IN( I’- ) Ot ,.(O 4/t-~O .),(o S/Th0 (C .)
IF (L A . f U . I S )  T L A T ( i c )  — T L - A T (” - )

If ILO.ED .!E ) T L M N ( i c ) = — T [ O N (~~
)

C CO~ V E W I  TO R A u l A ~~ -.
T L A T ” ( P ’ ) = T L ’ \ T ( i c ) *~~A (I
T IVNL- ( Pe )

10 CONT It UF
1( 1 ? (- O PMA T ( l3 . 1~~,3 f ? . O . A 1,f ‘..0,?~ ~— .i) .A 1)

___________ _____- -— - - -
- - --
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C
C CO MP UTE EhiP EFFECTS FO~ ~ACH T A R G E T
C

DO 90 ~ = 1 . N T A P
C CO P~PuT E E F F E C T  OF EACi-~ EV F~~T UN T ’-’ IS TA k’ ,E T

DO 80 J l,NtL V
C T Af ~C’E T ANGLE

B = P I ? — T L A T ~-<- f lc I
A = P I ? - ’ E LA T N ( J )
PONP = A t 3 S ( T L O N P ( K ) _ L L O N P ( J ) )
D AP C 0S (C O S (H) *CU S (A) ,SI N (~~) w S IN (A) *C OS (PONP )

C )F O V E R  HO~~f LON ,  TH EN Nt) E F f E C T
IF (D. 1E .AM-~H(J )  ) (,O TO MO
015 =
AN G P = A P S I N ( S I N ( P O N P ) * S I N ( r * ) / — -. I N ( D ) )

C
C L)EF1NE t~UAl ) RAN T OF TAR G E T
C

IF (TL DN~~(tc ) .GT.~~LO N P(J )  ) l,U TI 40
I F  (TLA T ~~(i’~).GT.~~LAT~~(J )  GO T’- 60

C
C FOU RT H Q u A D RAN T

1’ A NOP P I—A NGP
SC) TO •-~O

C
40 11 ( T L A T R I ( ’ ~).(,~~. E L A T ~~( J ) )  (,u T~ SO

C
C THIRD ~)Ii A O RANT

A NGP =

GO TO ~~~~

C

k ‘ 
C SECOND Ok1AD RA ~ - T

SO A N G P  = P I ? — ~~~ ’-~
C
C F I R S T  )t )4D ~~~~ T

CONT INu E
C
C CONVERT ANut t TO OE l5~?FE c

A~sIO = AN OR -

4 C
C RETRIEVE A Nt )  INTE PP-O LATF TH( t- ’ r- VA L U L S
C

T H E T A  z A N i .A N ( , M ( J ) — ,-?.
C A L L IN rERo (E LAT (J ),YIEID (J ), - )’~(J),OIS ,THfTA ,v )

C
C ADJUST T OT ’ - ’ L ,  I E RT ,  NORTH. AN D ~- A S T  TO K V / M
C

)O 70 k X  Z

VD’-~~) V ( ~c s~)~~6 O .
70 C O N T I~~o IE

- ~~~~~~~~~ ~~~~~~~~~~~~~~~~ — — ________________________________
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C

- 
‘ C PRINT THE PES(ILTS

C
IF (MOD (LINCNT .35).NE.O) GO TO 75
W PI IE(6 , 103) I - -

W P ITEI6 .10 ’ + )
WR ITE (6.  105)

75 CONTINUE
A NG1 = ANGI ~d ( J ) +A N G
wR ITE( 6.10~~ Il ) (Pc ) .J ,YI ELD (J) , riUb( J ) ,L LA T (J ) ,ELON(J) ,

1 TLA T (p c ) ,TL U N ( K) ,D I S ,A N G . A N u l ,V (1 )
L INCNT = L JN CN T .1

C
80 CO~~T I N U E

— 90 CONTINUE
103 FORMAT (‘1 TG Ev YIELD HE!— EVENT EVENT TARGET TARGET TARGE T —

1 TARGET TARGET TOTAL’) - 
- -

104 FOPMAT (1X , ’ GrIT LAT. LONG. LA T. LONG . 01ST.
-‘ 1 A N G ( T )  A NG ( M )  f .S . ’ )

105 FO P M A T ( 1X . ’ C

1 ‘ ,/ )
106 FORMAT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~STOP

END
SUtIPOUT INE IN T EP P( SS L ,Sy ,S H ,S P ,S 1 . V )

C THIS SUBROUTINE p
~ERFORMS A LiNEA R INT ERPO LATION FO R A G IVEN

C LATITUDE (SSL ) HLTWEEN 30 AND ~O PEG~ LLsDIMENS ION V (l0),SL (2).VY (IO)
00 10 1=1 ,10

k VU ) = 0.
V Y ( I) I) .

10 CONTI NUE
S L ( ? )  = 0.
IF ( S S L . L T . 3 0 . )  ~t~I T E ( 6 , 1)

1 F O R MA T ( ’  LATITUD E 8F LOw 30 D EGREE - -.. V A L U E S  COMPUTED FOR JO DIGRE IS

IF (SS L .LF .3O.  GO TO 30
IF (SS L.G T.30. . A NI) .SSL.LT. 45 .)  GO TO 3045
IF (SSL. EO .4 5 . )  DO TO 45
IF (S S L . G T .4 5 . . A ND. S S L . L T .€ O . )  GO TO 4560
IF (S5 L . GT .6 0 .)  W~~I T E ( 6 ,? )

2 F O P M A T ( ’  LATITU DE ABOVE t”O DEGREES. t -A L UEc COMPUTED FO R bO DEGREES
2. ’)

51( 1) 60.
GO TO 100

~O45 SL (1) = 30.
S L ( ? )  = 45.
GO TO 100

45 S L( 1) = 45.
GO TO 100

~S60 S L ( 1 )  = 45.
511?) = 60.
GO T O 100 H

3—30
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~() c L ( I )  = 30.
100 CONTINUE

CALl SEA RC H( SL ( 1 ) ,S Y ,S H , S R , S T ,V )
C IF E X A C T  L A T I T U D t , NO N EF E ) FOP SE COND CALL ANt) I N T E R P O L A T I O N

IF (SL (2 .EO .O.) NE T I J RN
F’ C R E T R I E V E  THE NE CUNI ) L A T I T U D E

CALL SEA RCH ( S L t C ~) ,S Y ,S H ,S R ,S T ,V ’ Y )
C CALCU L ATE L A T I T U D E  I N TE R P O lA T I O N  R A T i O

X t INT = ( c S L — S L ( i ) ) / i ~~.
— C I N tE R P O L A T E  THE ME TU R N VAL UES

DO 110 K = 1.10
V (K )  V (K ) , (V Y ( K ) _ V (K ) ) * X 1 I N I

110  CONTINUE
RETURN
L NI)
SUBROUT INE SEA RCH (SL ,SY,SH,S! .- ,S T.VA ~

C THIS SU HPOUT INE SEARCHES THE FMP DA T - - BASE F ILE. L A T I T U D E ,  HU~~
C AND YIELD MU ST Bt. EN A C T  VALU E S PkI- S E - I  IN THE DATA BASE .
C P AND T H E T A  W I L L  ME L INEARLY I,” JT PD A T E D  FROM VA LUES THAT A PI IN

- 8 C THE DATA (-14SF .
C

DEFINE F I L E  qLIo9o,~Io ,f ,J9)
D IMENSION 1Rl )N (5 ) ,dL4 T (5),YIE LD (’-D,HUM(S),~~(5).THFTA( 5)

D IMENSION V ( 1 O ,~~) .V A L ( 1 O ) , I T ( 5 )
C
C V E - ~ IFY THE V A L I D I T Y  OF S EA R C H  D A T A
C
C YIE lD  MUST HF 5.00 OR 1.~’5- t  C

IF (SY. cJE .~~..AND.~-Y .Nf .I.?5) GO lD ~~ 0
C
C L A T I T U D E  M I,JST HF U) • 45. 0~ t-.O
C

I F  ( S I . N E . 3 0 . . A N L) . S L . N E .45.. A N () . S L .N L . t , O .)  DO TO 800
C
C HE IGHT OF HURST MUST HF 50, 100.  250.  OR 40 0 .
C

IF ( SH . N E . 5 0 . . AN D .S I ’i .N E . 1 0 0 . . A N O . S H . - t . 2 5 0 . .A N D . SH .N E .4 0 0 . )  (‘0 TO
2 800

C
C THETA ANG I E M UST ElI H F T W E E N  0 AND 3~-.’
C

IF (St .L T . O )  GO T O 140 1)
1 CONTINUE

IF  ( S T . L  T .360 I (~~e TO ?O
ST ST — 3e’~O
(.0 TO 1~

20 CON TINUF
C ‘ 

-

C S T A R T  MY PO INTING TO F I R S T  RECORD
C

- I
a— a l
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-

- 
“,

Jc~= I
C IF  Y IF CD I ’ -. ‘-‘ SF T 1(1 ST A k T OF ‘ F  C UN)) HA LF

f F cv .~~o. ’-.. j ’~ =

C HF l ( ’ HT Ut: -~( - ~~ ~ ( k ~~ T E RM INE ‘-- W H I C H  004 ’- IF R OF 1)-i l ‘-. HALF

IF ( ‘-,C-~.f Q . 1 O O . )  jY J’ . 1fc 7
IF I SI—’ .~~C) .? ’ - , ’~ .)  J’-~:j’-~~. 77’.

C IF (S H.FO. ’.00.) .-1’~~~J’~.11~ ’I

C L 4 T T IUU~ OF T E , JM INI- ’-. W H I C H  TH IRD (iF T IS O 1 IA C d t E~~
C

- 
-V IF  ( ‘ -‘I .f 0. .’-’ . ) ) ‘J ’-~ I ,-’’-~IF ( S ( . r Q . ~~k~ ,)  ,I’~~ J ’-~~ ?5H

C
C ‘-~F X T. T t * T A  A Nh L O I V I O F  S THI S (,‘~

( U(-’ INTO S I K T E F N T H S
A NUt . F N E F F ’  NOT M A T C H  F X A C T L Y .  SO ~~1L I F IND W H IC H TWO (.i-?OIjPS i T s  1 -C E TWEEN
11( , ’I I’~ t U~~I-~-~ ~~~. F 01)41 ANI.L l T H A T  1’- ’ iN T HE. DA T A  HA S E • ANt ) 1 1 ( 4 )

I, IS NF ~ T HI , , H~~W A M.,) F THAT  1— IN lOt A T A  (-44S F

L’-~ =

I T t ? ) : I~~ I h l ’- T / c ’ r’ .S)
I T ) - ’ ) I ) ( ~’ *

- I IF 1~ 1 1 4 )  •(- i-1• I t - . )  I T I ’ - . ) C

C

‘ 
C F ACm —f THE 14 4 -4 O~~F 4 ’~~’ Jot A T ~ H~ U~ ~t INF m-~ ‘f RF C014() ’ -, ~~ i f trt

Ml l’ -~~ lI E SF 01 F P~ T I  ‘(1 V ‘-‘ 1- A R C ‘--C F I’ 11) 1 .)I T H E  1 (I ‘ E  CDI-/1)’-, WI J .1 A N k
C VAt. I /F  4 U I~(F A~ - . ’ HF L0~ THE 5)- .hI- C H  .- V - - L ( i P

I I ( 1 )  4 C~. ( )  1 1 I I AC. F of I OW 0/-i F DI 141 1 1 -iF SC A RC I-i 1/ At -ID l i t  -‘ )  AN D
I T I ’. ) A.~F Ati c )V F PiE SE A I-? ( N 1/

/)(~ 10 te 1. ” .?
I T ( m c ) =0
IRI IN(P’ ) :0
HL AT( ms ) :0 ,
V I F L D ( p c  :0 ,,

R I P ’ )
T I-i F IA ( C , ) - C ) ~
(h o  ?~ I =

Cl .

‘‘-1 CO F -T I t MIF
10 CONT Im -~C L IF

C 1)0 F OP T HF T A  A H O V I  AN D T m - -F  T A  NE ( ( C

( I t )  ~-O
C S iT  I T ( I c ,  I t )  F I ’-isl W F ( .OPP 1N T C C I ’ -, PiE T A  ,C ~~L k ~~~~

I F I (— HI W F IhPI)S I s  F A ( H l .-.))(I~
l I l t - )  = I T ( t - )~~H

- -
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C (— X ( E P T  T H ~ F i R S T  W H I C H  HA’ -, ‘-4
J = n
II ( 1 1 ( K )  .NE .C l )  J I
1 1 ( K )  I ) ( K)* I ’-i.J
‘-~t I RECt)m - .Cl) Nll~-’) ) ) -  Ii T O RI AD

= I T (P ~)

(N) F ( NQ N OP ‘-i m-~f CO RDS I N 1 m-~ I ~ t.~~ t ’~ -p- --

C
=

t o 4l~ ) I~~ 
C-i

-if A l t  I ‘ J ’4 • 11)  IRI.IN It - )  •to A l K • it L I1 I ’ )  • —Co’I -~ 
C~, ) .1.’ ( p  )

2 T m - ’ - )-  T A  0<) • ( V  I N.P~ ) •PJ= 1 • 1
I t  F I1I- iM AT I I ’-. .~ .1  • f  ‘ .~ ‘ .I- S.1 • E N • I .1- S . I . — . ’- ‘-‘ .2 . F  ‘~t .’.. f N . I •?F ‘..I •~ s.t • F  - . I

2)
I F  T H 1 ’ ~ P I’ -~ C. i - IFA T FR T HAN 5)- A Pt Cl R. 5)- AR CH Ii C-lA S f’ p f m - P -

( t t’ AC t - I  T I- t~
II- (RI K) .G1.SC. ) (.0 TU ‘-~(l

i m -  m - ( ’ T .  ‘-‘ A V )  1 ’ -~ IS  C-~ f C l ) k f l  A S  ‘ - ‘ ‘ S I C I L I  I O~~I - P  ci ’ .’ EO( IA L  V A I  (I F

‘
I ~- S’~ Vt C-i t ( Nh-fl ‘ Nt C~ ’tI)- P

IT ( K — I T  ~— 1

k I P I N K 1  =
P 4 t A T ( K — I )  -‘- ‘I A l l ” )
v It 11)0’ — I ) : ~ IF ) 1 ($

‘iI~~~ (I’s — 1  ) ‘‘i ’’’ (K 1

T ’-’F T A ( t - — I )  = T im-

tO ) ‘-I N = l . 1~~l

V l N . C
~~— t )  :

ONI INICI-

~.0 ~~( 1C J
C IF NC) F I NP • M I s T  -4) ))~~F P C-. .~N -. I

W R I T )  (N ,! ’ . )
I 4 I ~ f O R M A T  I ) ) ‘ - i  p ( 5  )C ) I T  (CI  C ANU )

PF TURN
C C If F TIQ ’-T I STi- .’~ I’-. -‘ SR .  ‘--‘I A l )  T o t  r 1’ - ~s T T H L T A : ( I  Pt - CohI-i D 10 0.1 1 ~~~r~~) V A I  t, IF

SC) I T  I t - )  =

IF (1 .5)- • I )  (-0 TO ‘-.5

N = [‘C

P ) - A l )  (‘4’j’ .I I )  I . tI C N K — I .H( A T l ’ c — l ’ .’,IE.t L ’ ( I ’ , — 1 ) , C-4 ))’ - 4 ( K — 1 ) . ” — ( ~ ’ — I ) .
? T M ) T A  ( K — I  I • V (N. ” - — I  ) •P’.,: I • 1 1 )

‘~o- l i l t - — i )  ( ‘ 4 — i
P- I) CONT INU F

C COMPUT E. I N T I ’ ~~0L~\ T  ION P A T I O s

T I -i l
P INT I ‘-~‘-~— N ( I I )  / I ~ ( c~) P

~ —a)

- - - — ~ - -  ~~~~~~~~~~ —~~ ‘~~~~--=~~- - ~~~~~~
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C INTE1~poI~~TF~ TI lE RES ULTSC
D0 70 N=i  , 10

T2 V(N ,2) + TINT*( V(N -1) - V(N , 2))Ti V(N ,j )  + T~~~f *( V (N 3) - V(N~i))VAL (N) Ti + HUt~T *(T2_Ti)70 CONT INUE‘4 

RETU 1~N

C Sl.~ABC~ I)ATA OUT )F RAN GE :

800 Wnrr j~ ((I, 13)
13 FOH~ l:\T (2011 ~~ VALfl) SE AR C h DATA )RETUR N

E N1)

: — :~~-~
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3.2 N E’l ’WORK ANALYSIS PROG R A M S

N etivork analysis computer programs are needed to help In the automated

(‘valuation of the transa tlantic ( ‘01(1 nzunj cations assets b( ’f ore and after the Introduction

of nuclear threats In the cnvlronnwnt. The programs have been developed in the

P1 - ‘I language , basi call y for I ts character mani pulation capability,  powerfu l bui l t—in

functions, and Its structured command format. The I)efense Corn muni cat ions

Engineering Center ’s Hybrid Simulation I~acl1lty (containing an IIIM 370 ‘1 ~~ computer)

was used to develop the following three ‘‘ stan~~a1one’’ programs:

1. (‘ircuit ‘h’ racer l’rogra m

2. Primitive Connection Matrix I’rog-ram

4 3. ConnectivIty (Rou ting) Search Program.

‘l’he first program , acting on the transatlantiC—con) niuni cations—:i 14 set s—data—

bast’, dt ’ti ’rmines the sites and the links traversed by specifi ed circuits . ‘I’he second

program , again acting on the ti ath base, computes the primitivt ’ t’oiint’ctioii matrices of the

switched net~vorks ——AU TO VON , AI T TOI)Thl , and A 1J’I’ SEVOC(Thl . A primitive

connection matrix provides the “next nei ghbor ’’ information aixhut the sites in the net-

work. Using this information , the third program determines all uniqu e “simple”

paths from one specified site to another. A ‘‘ simple ’ path is defined as an al tern ating

sequence of sites and links in which no site appears more than once.

3.2.1 ExistIng Programs

j 3. 2. 1.1 CircuI t Tracer Program

This progra in traces a circuit path i n t erms of alternating sequence of sites and

links traversed by it , a long wi t h t he In ‘I ) ut flags of the s)tL’s :111 (1 the links.  Fbi ’

program is ba sed on a simple search techniqu e in which the  t runks  I r :ivvrsvd by I he

~i rcuit , th en the links (and the sites) traversed by t h e  trunks earr\-ing I h ’  ci r ( ’utt ,

art’ determIned :15 they exist In the data base using I’O’l’:\l - ~~~~ commands.

—
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‘l’he program (loeS not use any ext &‘rn al procedures. it contains t raps  to dt ’tecI
cv ent s such : s:

• The input c ir cui t  does not t ’\i st in Circui t Master i-i Ic

2. i’ht’ t runI~ segn ent end sit i’s arc not properly Spt’(’lfit’d 10 ( ‘ir cu it— ’Fr unk—
Site and ( runk—L iuL —Sj t t ’  V:~r iablt ’  I-l i t’s.

“normal” ex it is taken fro m th e  program if on reading a record in any file of
th e data bast ’, thi t’ l’( )1’A I - rt ’turntsl status is “abnormal .

l’lgure 3—11 shows I he function al  input output block diagram of th i s  progra i i i .

Flie inputs ar e: i t  ( ‘K I ’  and I &’KTNO contained in file , DE CA 1N md , 2) ( 1” Il.E ) where:

~t-’lI K): T i l lS  REI - ’ERS ’I’() -\I I US ER DEFIN ED TOI ’Al.
4 l- ’ i i i-:s IN CL U I ) IN G :

i-R i-i L ES: UMC’F , i~~ i ’ i-n , RM I

VA RI AB l E i”ILES: RV(’’I’, RVTI ,
C’ El’: (‘I RC LJI’I’ (‘(‘SI)” (9 ( ‘IIAIL-\C I’ ERS)

I ,( ’KTN O : N U M B E R  ( I ) - ’ CIRCUI t ’ S  TO lIE TRA C El) /

‘I’he outputs LKCK T , SICNT and SERIES arc contained in file , I)ECAOI) T v~’here:

* l,KCK’l’: A S’I’RIN G ( I i ”  Cl {ARA (”I’ERS CO N V A I N I N G (‘(‘Si)”-
- - :~N I )  (‘IRCI l I ’ IN ~~l ’I ’ 1-’LAG (I”) AS I I E A I ) E R

I- ’ O I I 0 ~Vi.;D iPt’ ‘I ’ i IE N — \ 1~lES 01” ‘I’H E I ,INK S
-
~ 
‘ç ]‘RA \ ‘Ei {SKl ) -\ LONG WI’l ’ii ‘I’l l  KIl l IN ‘(f l ’ I’  (“ I

:~N I )  A SPE( ’IA L ( ‘ IIAl tAC I’EIl , ~‘- - ‘~S ‘t’ t tAt l KII
;05 Cl IAIIA( ’l’ ERS FOR \L-\ XJ \ IU I’ll Al  I OWKI)

9(1 LIN KS o N  ‘I’ll I-: (‘lRCl~I’I’ PA ]’II )
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R E L E V A N T  D A T A
ACCESS )- I) FROM
USE R DEFINED
TOTAL F IL E S IN
THE DATA BAS E

l-’igurc 3—Il .  i”unctional Input/Output lIl~ ck l) iagrani
for (‘ircuit ‘l’raecr Program
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F \ i iMF’I  i : 1 :

( ‘ ( ‘ ‘ ‘ L I I I  I I Nt\ l i i  l Nt’ ’~ 
I I NI~ ’” ’ I  ( 1

~N( ( i I  — I I  i~ i’ ,I I ’. : I i:I -II~ I-~’”)t 11  I-’ i’iNE’ I INI~
I) -~l~t i t U .~l F iNl~ ’~’’ - ’ I ‘t i l l  I i I ( ”~ I,’t I N~-,
I ‘IIAI~~’t ( II I~~’ ~

I l k  ) : II- , (Ni tIl t E I ~’ti~
-
~’tt 11 I~~’ I ON I ~ I NI Ni - i i  - t i  I

~t Nt (  t I I - : t t I t  I 1 1 1 ) 1 1 1  I - I ‘~I ‘,I -‘t~~ III ‘0(1 I- -
I- (ii I 1(4 1 II li’T I FIE N -’t(II I ll— 1 1 1 1  I I

~~~~~~~~~~~~ ~‘tI l(’JI (41 i l-- I l i i i  l t ~ I N / t l ( I 1  I
‘t (’Ili ‘t ~ I I - - t l ’ t I  t ’I I ’ t I~~’ t i ; i I - I~~ I-’ Il~~’i l l

‘ ‘ - I  I I’-l 1’tI-’ ’~t I I I-~’ ’ I- I (I-’ ‘i l l \ I ~‘I( Ii~’t ‘t I 1 11I41 Il
I 1 ‘~~ tiN 1 1 ) 1  

- I k L I I I  I i’t II )

I- - \ i- ’tMI- I I : 2:

t ’t~~ I’t I  I L  F i i  I I I -  ‘I - - - ‘ — 1  II— I ~1~~ f (“ —

~N 0II ~~i ri- t I I-- II~ I l t I I l I ~ I II’ t~~~ I ‘till t t ) N 1~~ IN:
11 ‘I-I ’tI- ’ ’tl (I t~

-
~~;i r I  i”,’i-’t~’tI

~ l k I l  ~; : ‘t ~; 1 I - ~ lNt (II - V I I , ’ t k ’ t t’ I I- - k’ ( i l N l i I N I i l  t i ~~ t i I
‘t~’~Li( I ’ ?  lc ’( ’ l 1 1 1  iN’ 1) 1 11 I I ~‘t1 1 ,) I-- Il ‘11( 1 l~
I ill I (1(4 1 ii t i) Il- Il ~~ I I I - ‘~I I- I ‘ti ~~ III- l I l t  ‘ : 1 1 1

I (IF I INI\ 1 1 ) 111— ~ s , i i ’411 (I ll  IN (III I I I ‘t ( ’  t~I
Il—Il - I INI\ ’ 1~~i’tV I- I~’~-’ (i ‘tNt ’  ‘

~ ‘ i - i I 1 ) 1
t I—I ’t I-’~’)t II I-s . t” ~~ Ii-’ ’t I I i-’ ~ ~~~ i ’ I - I ’ t i -~ ’ti II

k I III-’ i” - i ’tX IMIIM ‘tI I iII4I I’ ‘ “ - ‘a I INI\ : ,‘t ”JII I
I i i  ‘- )

I \(t~1F ’I I- 3:

I ( ’ ~~L ( II I I I Nt l  I f  F NI\I ( ( ( ( 1  I I  I [ t4I ~ l I l t  l ’ - ’ ’ ” I ~ I I I  NIl -( i ’- ’ ’’- ’

o N . I l I  ‘ ‘ 1 1  “liii ll IF- ’ t 1 t I t -~Il ‘ t  II NOl~~i~ I- ‘ t i l l  i I I \ J I ’i Ii’~~-~
“ i l l 0 t~0I ’ l l  l~ ~~I II ~I I~~I,’il I

‘ t Nt ’
I t~ iI\I u h F  I I I- INt I l lO l l  I I t’JI\ t lL I I  ‘“ ‘ — ‘ I ‘ t i l l
(1IN I 0I  - ‘ I l  l,’tI~i’i (  - II I I NI\ 1 1 ) 1 1 1

Flit’ above outpu ts , ~t~ ’tt’ t l to 1)11,11 t lit’ t i  r eu l t  in form at ion in an ‘~l si lv i ’eatl:iliii ’

I ‘cm on lilt’ 1) l - ( ’At fl ’t ’ , ace : I s  follows : 

- - - -- - -  ~~~~~~~~~~~~ —~~~~~ - - -~~- - - ‘i
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Cii’cuit l~o ’SI) ~ In ( ‘
~it I- lag Code

(9 characters )  t~ r Circuit  DU h Cli-17’ ~-\

Trunk Na nit ’ Fl-id Sites
( ch’n’acLer- ’) ________ — ‘7of the Tru nk

- - III ~IiUUl~Ft4 7 IA---  l~~~~~~
_—~~ ,~,/ Segment

ki iN k I ’ I I O ”O~ t i i  h t , ’tk t tkI \  NY O I-d\ t~Y ‘l’runI~ Segments
iR(lNI~ - i l l  ‘‘)4 ,’t NYflkI~ ~ Y ANDUVI I R
I k I J N k  I .5 - “ iO  1-~rn t I  i L F  ~ I N01 Y I I W N  Traversed by the

I k U N I ~ E T  1 - ‘ - ‘ 
~A (;NI-u ) DUN I - i [I I N Ou N ( i tcud

( ‘ I  IIAI~DI~I\ ( 1  1-~ > i’tAAA i’t I A l e ’  ( ‘ 9 )  ,‘t~1’ t ,) ’ N’t ’ I i i s I\  ( ‘ ~~
‘
~~~~‘ I ~~I~II’tA

A~~1 t i ~X )~:; M ,j t ’t g ’t _ ANr li ) VI I~ ( I  ~ “ “ ,\ u ’ t , t , ’ t i ’ t

nNe ’c’ l I-~ 1 ‘- ) A A A A A  - I ‘-, I . ~ A I k I A A A A A  - 
~-;c~ Ii- I ~‘tI I I ‘9) ‘tit,\, ’t

I ,‘t l i i  I - ‘‘/ ) A A A A A  I~~) - ’i~’~’ e I  ,‘ ) A ’ t A i ’ t A  ONIII. ‘t i I (4N( 1’ ~ I
(,NHL r’14N ( I )AAA ,’tA II  ~,) ‘“ (I )A i~ñAu’t 1 1 1 1 1 NI (tNt  s- ’,’ ‘ A A ~~~ ’t

N
Site Name Site Serial #
(~ eha rac ters~ (:1 cha racte rsl I ink Na nit’

(5 characters) Link Code
(2 characters)

The cha racters in the flag code (referred fm m  left to r ight) are to be decoded as follows:

S ~ Satellite l ink (X~ age( h ~ ra , ’l t -  i’ # I 
~ No (\itage fo i above Reaso n

~t1 ~ Mill) Outage
Cha racter ~ 2

-‘ ~ No Outage for above Ron son

- .~~ Jamming Outage
Cha racter  ~ - i A ~ No (Xitage for  above Ben son

ii ~.X Blast Out age( ha racte r -l = -

~\ .~~ No (~itagc lo t’ above Reason

K —~ K’eI’
C ha racter “-i - , -

A ~ No Outage for  above Benson

- -
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Iht ’i’t ~lI’ (’ t - i’IiSi ra it it s  ‘ I i  (lit si; i of s i ’ t t i t ’ i i lei i t  i f ie , . s  stieli IS I i~( I~ I , Sit I\ I ,

:md Sl- ’UIE S m~ t tt , i ~ to say , - t h e  ~
- , ‘ r t - s t ; , -  ‘I t h -  ‘ r ’ ’: I ’ t~~~ . 

I h1 - ,-~~~-r i , -ii ~ 
- i i i  l i i,-

p r t -~~- ii t  & I :t t : i  ha-a ’ i t i ( I i e ’:(t es tha t  n~’ ~- i  t - t ’n i l  w i l l  ~‘v ~-r -~ t an  -- r ’ - I h aii  ‘ ‘ ‘  I i i t ~ s u -  I I  (v i a : -

t h e ’  t ’Ofl S Ii’ Z I i i l I s  , ) I l  th ( ’Si ’ t h r ee ’ i i I e ’ n t j t i , - r - ~. Sta - hi t ’ t ’ i i - ~i i . i i t i I ~ i i ’ , - i i s c r — i i t - t i r i i ~~ a r id

t’a t i he ’ ,- : t — .t I ’, ~Ii i t i : ’ ,’,i • t t tit t ’,it’ , I  .

3. 2~ 1 ,2 I’ r i i t , i t i v i - C’’tm - e t t i ’ i t  ‘0 t r,~ I’ I - - ’ :  - i t t

I’hj s j ’ r i’ i-  i- a in , upon gal  i:t - i ’ i t i,: i n t o r i t u i t  j on :ihoti t  ( l i t ’  I i i i ’ t - t s1it ’t ’j fj ed s w i t  cited

n t -t ~ t-~ ’t -L ~ i~~l I t  i\) 1N , AL I )llI\ , : t r i , i  At It  ‘SI-  \ e k ’ t )\I in Ibis i t i — ~I:it i* - t - l  t , - ,’n: t i i~’

data X I S t , t -~’ l n l u t t - s  t h t ’  p r i t n i t i v i ’ t’onflt ’e ’t i . ’ii i n t l I’l , ’ t ’s ~‘I iii, la-t ~ - ‘ r - ~~s iii ler i t is  ~‘t

tw o— cli:i ra eter i i uk i- e xIt ’s :15 t - I t ’ i i i  i ’t it  s ,

I i i , -  cur e of t h i s  ~t r ,~gt ’ : i in  is  I\~~ e -\ t i -ru :I l proct ’dures (l - ’igt tr t ’ 3-1 :’) . - 
~‘t - ’ ’—

grant  ‘ serial l y ’ r e-ai ls t i t , - t i r c u i l  \ I : i s t t ’i’ I t le  to :te -ea ’ss :111 i - i r  t i t i s  in t h e - i , e -t~~ e ’ r L - ~
, ‘I i t ’ h’, out ’. liii ’ f i r s t  ‘\t t ’rn:l l  proct ’i lu r t ’ is t i t t ’  I. ‘ir i ’uit I r . I - i ’ 1- I ’ ,- ’~:i ’ tm , ~t hi ch

- - t r a c e ’s t h e  pat Ii of i - a c - I t  ~-i rcu i t  in ( I i i ’ nt ’tw orI~ in t t ’r r i t  s a st l i u g  ~‘I ch . t  r . i cI e r

- - 
S E R I V S  ~~~~ - -  t ai’agi’:ipt i 3 .2 .1 .1 .) .  SI- ’R I k S  c,’ III:tirn-i (ii : l l I e ’rna t i t i g  se ’~ I u t ’t t - e s i l t ’

se’rial ~s :iiieI l i t t ls c-ode’s , along’ w i t h  t i t t - I~i o u t  I ’l ; t : -~ of l i i i - l i n k s  I r t ’, , - , - - , - l  h~ :1

ci rcui t .  l’his in t o r n i a t i e m  l i-i ust~ l by the  st’ , ’e ’i id ext t ’rnal pt’~’e - e~ I u r e - , e ’a l I t ~ l liii -

N etwork :\dtli ’r i’ roi~r : t in  to  m u l t i  up t h e -  p r i r n i t  ivc c -onut ’ct i ou mat  I’I\ ‘ ‘I :i l t e ~t \ \  ‘i I’ .

t’he ’ Ne- t we ’r I-  :~eI dt ’i’ i ’r ,~g r a r i i  ~v i I l  c ’ : i l n i i i e  :ili IiuIs s in t h e  e - i r e ’ui t 1’ :t t h . I t i n L  u - i l l
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l)t ’tWt’t ’n two s i l t - s  in a i i t ’l\t o d u n  ni~ t in - h t r j  Id I t I t  ‘r~ ‘ct - j i i i- t - , ‘‘ii I t i n  - ‘‘ Ii -~ i I t ’I l l ) t  I ’
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is not the ’ 5:11110 as the CIII ’ th at  a I t~t ’a d~ e ’\ i st S tlet~\ t’t’ti the Site ’s in  t h e ’ t i e - t x ’  ~‘ 0-

t he  } ‘ i t t i - I Inl :ulso e - e ’ l it:tiltS t i t l e - i- intl p r o e e ’elu rt ’s pro\ iele ’ti l e ’ r ’  su c h  u t i l t t ~ I t t t l t ~ —
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NO Li . 
________

N[ 1~~~l I
N A R Y  1 i i , SITE 1 i i  F I L E

PR M O U T 1

C I R C U I T  N l W i ) H t ~. N U L  __________

T R A c E R  ADDER NET W2 Ift I L L  PR OC EDU R( SI ~ 
PRO CEDURE N A R Y ? Ii. S I T E  2 I 1 F I L L

R E L E V A N T  CIRCUIT / PROCE DUR 1 PROCEDUHI 
PRMOUT 2

PAT -\ ACCESSED a L g A  Ni A NOD _________

RUM USER D E F I N I  a N E T W 3  I -

T OTAL I- I L L  S IN N A R Y  ( 1 , Sn E 3 ( I  F l E E
TN E D A T A  BASE PRMOUI3

- 

S E 1

FILE
PR IM IN

I - ’ i~~ii re 3—1 2 . i”unc’Ltonal Input/ ( ) t r ( put  I i len Is I )iag raw for
P r i i u i t i ~ e’ ( ‘ t ’ l i t i ’ e t t o l i  ~t l: i t  n ix  l’ r e t g r I r l l
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N: N I  M1hl- ~R ( i t  SI I l ’ ~S IN ‘t ’ l lF  N i  I W ( I l {l ’~
i’( .’ )~I . . . I :  I ’R lM l1’l \ I - C& iN N  I- ’C ’t I( )N \l \ l ’I i i X ( I I - ’ T i l l -  N F I W L  ilfl\

1~F l l  I I N K  (‘t ) t ) l -5 ~2 ( ‘ i I A l t A ( ’ l l ’ R S  l -A ( ’ I l )  IS

Sll’ h- S~ - 1: AIIIL-\ Y ( 1 -  Si t ’ I S I - T h A I .  “ S  IN 1 l i E  N I I WORK
SI ’l ’ l-~N t . I :  A R I i - \ Y 01-’ SI l t - N \ ’ t I I S  ~ t ’ l I A l L - ~( ’ l ERS l- \1 ’ l i u

IN I I I - :  N i - ’l ’\V ORK
N i - ’l- ’: ‘‘ l - ’ll(~ \ I ’ ’  Sl l’ I- Si’ 1~l:\ l . ~ (2~ ( ‘II :\ I~~\( ’ I’ I RS)
N1’’F: “ l ’ O’’ S i t  1 S i R 1 ’t l  - It 

~3 C I I A l l : ~(’ t’ I US)
P A I I I 1 t ’ l i :  \ i:~Xi~, l I T ) . i  I l’N (3l’1I (li’ :\ S i \ I I ’ I l’~ I’ .\ IlI  tIN l i R \ l S

~~ i ’ I I l - ’ N l 1~~l lh1- ~fl ) i- ’ l I N K S  TH.-~ \ ’ERSEi ~ ELI Bi-
1 51-]) iN l’RiNELN (~ 01’ 1’ SL\Il’I i- l’ -VEilS

N U M ( ’ : N 1 ’ M i h i - ’R 01-’ Sl-i’ I~S \VIUCII AIU - ‘‘SINK’’ Sil l- S
l-’OR SOM I- ’ ~K-~ Y N ‘l’ L I I A I . u  l IN K S

I-’ROM t ’ O t S t - 1 : .  \ R I t A Y LII ” ( ‘ l IAR .-\( ’’Fl- ’R S’F I U N G  1’(~N T A I N I N G
Til l- :  ‘‘sINK’’ SITE N A M E t IN 1’ I l l - ’ - \ 1LLI V I -  5 E N S t - ~)
.\N I )  Sl1’ i- N . \ M  h- -S 1 M A X l ~ I 1’M N 2(1 I I  t OWEl))
l-’OR W l i i t ’ l I  i’ I IS \ SIN K

Uhc ’ output s Si t  i- ’N ~i ’l’I I 
~. l i  , t ’ t A G  1 :ut i th  N P A I l  I a r t ’ contained in f i le ’ (‘NSl- ’ _ i F i

‘,vhe’re’:

SI t ’ EN (P i ) I ( .  1 1 :  ~RRA Y 01-’ SIT h- N ~M KS I R A  \ ER SI -l )  IN .1
5E\IP1 l- 1’ .-~ I’ l l

i ’ l ’AG ( - P. A R R A Y L i i - ’ l I N K S  ~l I N K  CLIf F - SI [R A V E R SI - l i
IN \ SIM P1 . 1-’ I’ .-Vi’l i

N I ’ .\ T l l :  N P M 1 h I - R (i l -  S I M I ’ l l- ’ PA F i t S  t- ’(llNt )

‘File i i i :tj  or c-oust ra j ut  in t h ’  progra nt i s again the  si: c of t h e ’ 1:11-ge-st pri wi t  ivc ’

c’cinnection m a t r i x  of the ~wit cht ’d network anti  t h e ’ e ’o nime ’nt s iii a eit ’ in Paragraph

;t . 2. 1 .2  apply.
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1. Correlation of site names with site serial numbe-rs

2. Correlation of l ink names with link codes

3. Alp hanu meric sorting of arrays.

The progra m contains traps in addition to some of those already mentioned in the

Circuit Tracer Program. Some examples are:

1. Omit the info rmation about a circuit and go to the next circuit in the Circuit

Maste r Fi le if there is a file error , as indicated by “abnormal” TOTAL I 
-

- -

retu rned status in the Circuit Tracer Program. This will ensure that the

program will not stop as a result of file error(s) in a few circuits.

2. The trap regarding the multiple l inks between sites as mentioned earlier in

the paragraph.

Figure 3-12 shows the functional input/output block diagram of this program.

The inputs are 1) -T , K , L. (TYi(.) for i = 1, 2 and 3), SERVA1 and SERVA 2 contained in

f ile PRIM IN and 2) (FILE),  where:

(FILE): THiS REFERS TO ALL u SER DEFINED TOTAL
FILES INCLUDING;

MASTER FILES: RMCT ,RMT R,RML K,RMS I
AND

VAR IAE ILE FILES: RVCT ,RVTL
J: NUMBER OF I D E N T I F I E R S  FOR F I R S T

SWITCHE D N E T W O R K
K NUMBER OF ILiENrIFIERS FOR SECOND

SWITCHED NETUORI<
L N U M B ER Or I t ’E N T I F I E R S  FOR rHIR-ri

S W I T C H E D  N E r w o R k
T Y 1 ( . ) :  A R R A Y  OF 3 CHARACTER IDENTIFIERS FOR

FIRST SWITCHED NErwoR-K
TY2 (  . :  A RRAY OF 3 CHA RACTER IDENrIF[ERS FOR

4 SECOND S W I T C H E D  N E T W O R K
T Y 3 (  ,) A R R A Y  OF 3 C H A R A C T E R  I D E N T I F I E R S  FOR

T H I R D  SW I T C H E L I  N E r w o R k
sE RvA 1 :  8 BIT (BYTE) R E F ’R E S E N T A T I O N  OF USER

DEFINEr I ‘IN ’ STATE
sE RvA 2 :  8 B I T  ( B Y T E )  R E P R E S E N T A T I O N  OF USER

D E F I N E D  IN STATE

3— -Il
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The program calls one exter na l pr ucedure containing the algorithm to deter mine
all “simple” paths. This algorithm is based on a powerful, yet simple, algorithm. *

• The original algorithm was written in SNOBOL. The core of the algorithm is two

loops which add or delete sites from the path based on: 1) the ‘next neighbor ” in-
formation, 2) the sites already contained on the built up path and, 3) the information

regarding addition/deletion from the path to obtai n all unique “simple” paths. The

“modified” algorithm is a PL/I coded version of the original algorithm , with follow-

ing modifications:

1. “Next neighbor ” inform ation is derived from the modified primitive connection

matrix (see Figur e 3-13) which can be nonsymmetr ic. This allows for
“direction al ” link s between the sites. Thi s issue is of great importance in

larg e networks containi ng a large num ber of sites , such as AUTOVON. It

also permits a sense of direction to be introduced in the links connected
with “gateway ” sites , such as cab leheads.

2. A trap is introduced at a proper location in the algorithm to take care of

“sink ” sites having no “next neighbors ” (the row corresponding to thi s
- ‘ site in the primitive connection matrix contains no link codes). This

trap enables the algorithm to recover from encounters with such sites and

continue on Its way . The program will print out the name of the “sink ”

site whenever it is encountered during the pat h buildup .

Figure 3-1-1 shows the functional input/output block diagram of this progr am.
Th e inputs N , P CM(. , . ) ,  S1TES(.), and Sr l ’EN( . )  are contai ned in file PRMOUT I and
NIC 1.’, N1’T, E ’X i’II LT II , N U MC , and FROM’ros(.) are contained in file CN SEINi  (i in
pm~iou’-ri nd ( ‘NS I-~ [N i re-I c - us to 1th the switched network) where:

*lief(,r (,nct , . ) . K roft , ‘ ‘  \ II  Paths Through .\ “ 1 t i e - , ‘‘ P roc . of B’ R1 - , January 19G7 ,
p.p.  85— 94 ) , (Unclassi f ie’ l I ) .
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3. 2 . 2 Circui t Tracer

/ ,i , .**$$*************** -i ***,i ,*************$**$*************s***********,
‘IA T ~ F - l l C f  ~‘~T Ifl F ~ F cA

/$*$* * * * *~~****$********~~ ******t************$***$****$*SS$**$$**$$$$**/

/4 ~1 ! ’ T L I ’  C ’ l ~CII  ~~ \ N .r \ L Y 5  L I  P1~L)6 R A M  */

/~ T!’.:~~ I ’ R O ’..’ !Y)” i~ -: H-T i’ i’~~~ N E~ ‘rU E L I N K S  AN 1~ ‘rIi~ sI ’ rEs  W H I C H
C - ~~J~~’~~ ! I l ’ ~~i- A ~; I V - ’ N  CU - C U l T  A L O N L ;  w i r u  T U F  I N / C U T
F L - ~ei~ F~ - ’~ CI  R C I I T , 1~~ N K ( S )  A N~ SITV5 F O R  A L L  T E l!
A L ~’3 A N i l M - - ’C~) L L Y  S O I - E l ’  C I I ~CU IT~ iN i R E  C I R C U I T

~ \ ; I T - ~ )‘ IT, .’ *1
/*
/* : N P n U ; —  ( r ’ t i . E )  ,C’~T ( .)  , I C I < I ~O

/$  (~~~ I ‘~) :  ‘~lh ~ S~~~ ’ F - ’ h S  TC A L l  US~~3 D F F L N F I ’  TOTAL
i L F ~ - : N C L U C I N 6 ;
M A ’ ~’! l-~ - ! - I L E ~~:

A N D
V A j ~ l,~- ’ 1-i i ’ - S :  R V C T ,~~ V T L

Ch ( .)  A h ) ~ A Y ~F ‘
~ C HA ~~A C r~-~-: C IRCUIT  C C S P IS

1: N!1 1I~~ ~
-‘ (11 L~~ sCi l I  13 T C HF T R A C I . H */

/‘~

/ *  ~~~ ~~~‘t n :;- I \ C L  I , .;i~~~ ~ , s ’~ - F:

k ,‘-
~ I~~,’~~’ : s’~.~~~~; cr c ! I A : ~A C T ~~~. ; C C N T ,~l N I NO CCS D$

A N )  L 1~ t i! T” iN / Au - r  FL ~\ 6 ( F )  A 5 I1~~A D E R
F ,~l i , .~~~~’~) Y  N A ~~b’3 CF TIF l I N K S
: I v ~~i : 3 i I ’  ; L 0 N c ;  ~~ ‘F~l T O ” T ~ I N / O U T  F L A l ~ s
,‘- N ”  A P l ’C~~A L  ‘ ! A b A C T ’ E k , I AS T R A I L 1 - R

I ‘ L i i A i ~A L i F F - i ’~ FCC M A X  IMUM A L L O W F [ )
~~~~ I N K S  e N  ~~I -  CI C U T .  PAT H

‘Y A ” I  L

C~; * E ’ ! ~~, i l- - I .: N r c 2 v  

(N  C . — I ’ 1 : l 6 , ’~ ‘N CN - C ! A I - ,~Ci’i’~ A N t ’  L I N K 1
• 1) - ‘ 16 h 1 ‘ A C )  Ce ) NTA I N 3  ~

HA i , ’t c ’ 
~
‘‘ - ‘ ‘- 3 )

~- u T h : -~ ~~~~~~~ t ! - ~ Chi -~ i , A C I ’ ~ i’ ’ ( ! ‘.T .4 N 1 N ;  c ( S r t
A N~~ (. ‘ ‘. 1 ’ 1 i:~ / 1  U T F’ I A ;  (‘‘ ) A~ ur  A t ) F  H

:t—19 - -

-t -- 
~~~~~-- e- t~~~ 

-- 
~~~~~~ ~~~~~ . .- ‘ - ‘ -. —



I
- ..C -i -— 

~~~~~~~~~~~~~~~~~~~~~~~ ~~
- - -

— - -- -—.-—- ~~~~~~~~~~~- - - ~~~~~~~~~~~~~~~ -

Fe)’ IMWI’i) j ) Y  ‘( II”  N A M ’ S  C’~ T hU S I T F S
!~AV F ’~3 F :F AL il-~); ~ IT t !  r U I ~~~ r N / C U T  F L A G S

A N I ~ A Pl’~
(
~IPt I C I IAR A C ” I , ~ A3 ~

‘ !~A I1 E~
( ‘~i 11 i ! I I C A C P  F R S  FOD i’~ tX I M I I M  A L L O W - I )

1’ ~I ‘IFS CS ‘ tU ’~ C 1R C U I T  PA” tl

~X A M P L c ~:

CC~~P * I - 5 i T i ’ i F S l T l ’ ~”~ T F i ~~~ F 1

( ( N i ~ 1’~-~— si i r : i  ~ I I 9 l t t ~; l ’ ,-;:T~~i F A C 1I  C C N T A l  55
U &JIA ,~A (,TEi i  - T ~’ F N A M r )

:;E~~ :F:5: A 3’l }i T NG OF I A . U ~~C l - ’ I S  C C N T A T N ! N G  C C S E *
AN t’ c x : i c u u i  I N / C U T  ~‘ L A ~~ ( F )  AS H F A P ~~~R

F - O L L O W F ! )  E- Y - E U ?  SIT E SFi ~ I A L  *5 0!- ’ ‘IR E s i i t- : s
-r u~ i~i N K  Co~~ ,:; ~t~i ri l E I N / C U T  F L A G S  O F

‘ t U E  L I F ~~ ; T N A V ! - R 3 - FJ’- A N ! )  A SPrCIAL
c t h A r A c ’ I F  L- ~ dl A . i T H A I  L E H  ( t- ) 8  C H A R A C T E R S
F OI  P A X  3 M U M  A L L O W E D  95) L I N K S  A N !) 1 ’ ~
SI TES

LX A M  P L F :

C C L ’ )  $F.’~ T ENO1I . T N K C O f l i~ it ’  LI  NE C rI P’ -  ‘19~~5j T E N O  1~~’dl

( NOT ~~- 33 ‘I~~NO1 ‘[1 ;CUG H s~~-r F N c 1 - ; ~ E A C h !  CONTAI NS
3 C I I A H A C i ’ E R  S I T E  S~~~N I A L  I

A N P
L T N K c 1 ~ r F  i rut~ou- ; it l I N K  c - ir )~-;99 E A C I !
C O N T A I N S  .~ CI I A ! ~A C T F R  l I N K  C C D E )  S/

,* .* .***.*~~s . * s * * * *~~* * * * * * ~~~$ * * $ * $ * * * * * * * * * * * *$ * 4 t * * * * * * ** * /

(*** NUT ¶ 3

/* A N rx~ -r IS T A K E N  OUT OF ‘ I l L  !Th~~C l -~ ) ’J F L  W I T ) i ( ’ ’ ! T
M K S S A $ ’ ~3 ~~il? T I I T . A ! P - ’’I U E N I - I ’~ S T A  L ’ l ’~-.- - CS

‘~‘~IT  IS A L S C  T A N ’ ~N O U T  C F ~‘if t  P R C C t C U U E  W I T H
t ’3 W i~ M ESS A61- 5 F~~i’ :~NY ( ‘NE ( I F  T i l E l - 1 ) LLOW iNGI

1. ~‘4 NtT C~~HChhlT  ~, ) T  Pc i J N~) I N  M A S T i - ’R  F’ H.E ,
s — I C - I

‘ . I’~ “~~
‘
~ ~ b I l N K  ‘~~‘GM!- ’N ~ I N E  : ; i i t s , AS 6 1 V V N

~~ v A ! ~I A : 4 L 1/ t h I L E , R V ( t ’ , A~~F N u T  F 1) U N I )  I N

V A r  I A O L t ~ “ I L  ‘ , t- V ’t I. ( TIfl S C~’ ! lL t ~ 13K C A l ) S F P
IlY ~ O E I R  ( :R[ ) ’ V Oi- L I N K S  (N I I V T L

~~• i~ ~ t t t ’  T:~~J~~K 5 i - C M ~’ NT ~N ’ s~ r i-: .; A i i ’ ~ r tu-’ S A M  ~-: - 
-

~~Ir _-~~~~~~~~~ 3-50___ -



- - r - - ,. L

(
~~~~ , ‘ ‘ 1 C’,!P. c ( S ) ,

1 , ’ L ! 1 A ’ ( ~ ,

( S R F F .S )~~ e )  CII A F ( I ) ,
-~I~3 . ) - ! L-1E ( “ ‘ )

¶ C L  1 ‘ A S I  C ’~~- ’ l’ I  -r

‘ ~‘ ! ‘ ‘IA - C c ! A [ - ( 1 ) ,
M C T F ’ LC d i A l ?  ( I - ~) ,

‘ ~ _ T i ~~~~C C ’ I A h  (
~

)
M ~~~~~ ~ C ) ~~ 9 ( ‘1)

2 !~~T .’F A C C I A I ( l )
(‘CI. M~~~ 3 ” l . i C , s  I I I  d 3 A~ -’ ( . ‘:i )  ‘~~:- ‘ r ’ I N : - : P M A S T _ C I R C U I T ;
‘( ‘1 1 V A i ~t C T ~

2 V C T ’ ? C ~ N’~’ i  ft ~~“ A (7 )
-
‘ V , ’ ~3~~~~T:: C ! ) A : - I  ( 1 1 ) ,

2 VC’I 53 ‘ C! A ”  (S
‘c l  V~~9 I A  Ii E CU? C ! ’ A . ~ ( C t - )  I”’F’INEI) VARI CTS;

“CL I V - A l l  T i ’? ,
.‘ V I L ? L ’  N t? C !1 -

~ 
(~~) ,

-‘ V I I SSI U’ C I i \ ”  ( 1 1 )
2 V r l s 3 T F ~ C l ! A ’ ~ ( S )

IC! V ’ I9 ~\ ~L~~~ t ! 3  C ! t A : :  ( 2 L~) I? E ’- ’ T N l
!~ CI  1 M A S i ’ _ L~~’iK ,

2 “ L K F T  A ;  C I A  F ( 1 )
2 ‘! , N C ~)P!’ C h A R  ( ‘ )

~ C L  M A S  I F  _ LI N N  C I  A t ?  ( 3 )  !‘F 1 T N F P  ~ AS I L I N K ;
I ’C L 1 M k s r ~~~ I T ’ ,

2 I~~i F L \ - ?
2 ~! ? ~~N !T Ml1  C h A : :  ( ~

)
l’Ci ‘.A 5 I  ‘ i~~ - ’l’ Fl C H A ~~~4 ) l!-:F:N::r

1* *1

‘* C I S N T l ) T A L  F I L F N  F& ’!~ HEA l ) ONI Y ACCESS 8/
1* 8 /

1;
l A S  N I  = ‘ P SC A
I ! ’ ~~t~~l - ‘ F F . ~T~ 1’ ;

C A L L  ) I ~~~ C ( ~T~
/ 8  8/

/*  C!’FN F I L E ’ ?  8/
,‘8 8/

‘\  !J S =  ( ‘K ;
I T II, V ? (  1) e: ’ ’ ? MC ’’ ;
‘ i l l  I “ 3 ( 2 )  = ‘ S V c r  ‘
‘ !  : I , r ?  ( ) )  

~~‘ 3 M ” t ~ ’ ;
1S~~I” 3 ( 1 4 )  r ’’; V~~L ’ ;

‘1. ( )  — ‘ : :~~ ~~ ‘

- ‘ A T  L ‘
~~ !1I (14 , 1 ) ;

IF (~~~A . i - --. ’~l ’S)  T : I S N  6 0 ‘IC F ’ x ’ ’ T
/8 8/

‘~ t- ’- 5 ” T  C I h C t ’ V’ M , A ’ ? T F I ,  F T L F  8/

3— 51

_ 
_ _  

1~ TT~~ii~~~~~~~~~~



- 
— 

~~

‘ ‘ i~ ~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~

/ 8  8,
F T 1 N C T ’ B F S T M ;
C A L L  P B ’ I O  (3 ,~~)

/8 8 ,
/ 8  !~~ A I  C I ~3C’ 11T M A 5 T F R  F I L E  SF i ~T A L L Y  TO

P U L L  O U T  C C E S I * S  8,
/ 8  8/

S T \ T I I S = O K ;

LC KT N O = -  - ;
(‘IFC’1~~T_ R~IAP : IX) W III L ’-’ ( S 3 A T U S - ~~E N P P )  ;

FIlNCI’ S E Q~~M;
S~~A ’t I !S~~ ) K ;

~ ILFIf l~~’ h M LT ’ ;
) I L M I I S ’ I = ’ R N C T C T t ? I , E N D .
C A L L  P E I O ( b , 1 ) ;
I F  ( 3 TA’I ’1S-~= O K )  ‘ T H E N  6 C  T O  l”X I T l ;
L C K ’ I N U = L C K ’ I N O + l ;
C K T ( L C K T N C ) = I O A R F A ;
E N D  C R C I J I IE l’~~A!’4 ;

5’ E X I T 1 : ;
/8 8/
/ 8  S - ) U T C-CS D~~S A L I I I A N ! I M E e - I L. A L L Y  8/
/8 8,

C A L L  s o h T ( L c N -r NO ,C N ~~,c K T ,T M N ) )

P u T  F I L ” ( l ) F C A O I I T )  L t 3 ’ l : ( ’ 10 ’IAL C I H ( , U I I S  ~r 3 A C E D = ~~~, LC K T N C ) ;
PC 1= 1 ‘IC L C K T N ~) ;

P U T  F I L ’~( [) F C A O U T )  E r ) I T ( C N ’ r ( : ) )  ( C C l ( 1~~ ) , A ( ~) ) ) ;
END;

/8  8,
/8 R E A l  A P~~C O S E  C O S t  F S P O N ( ’ I N G  TI) ~~U h  SP E C i F I C ! )

CI!~C!1I’t l~’SL ~ M T U E  CI S C t 1 1 ’l M A S T ’ R  F I L E  8/
/ 8  8,

/ 8 8 * 8 * 8 *  P 5 0 1 5  ~ A T N  L C O P  8 * 8 8 * 8 8/

L P ? : D C  L O O P 1 10 L C K T N U ;

P U T  S K I P ( 1 )  F I L ~~( r E c A O l J T )
F U N C T = R F A D M ;
S T A T I J S C K ;
F IL F In ’- ’ lI ’ICT’
coNTBnL~~cTc’r (Lu~~i’) ;
El M l .  I S” ’.’ :L’ICTP I , \ C ? M C T ( ’ h I, (Th t I C T F F A C~~M CT” C L C i M C T T S  A C~~N r .  ‘ ;
C A L L  P U l l )  (~~? , ‘I)

I F  ( S - T A T I I - ; = ’ M 9 N F ’ ) t l i T ~N
‘10 ;

EI1 T S K I P  i’ L E ( I F C ~’ee ’ b ’ T )
F r ) I - r ( ’ * * c i ’ i c h u : r = ’ , ( ’ N I ( I C t :P) , ‘ NC ’:’ F C ( I N P ’ )
( C D L ( . ’) , Pt (  1 1) , A ( Q)  ,~~ ( 1 ’ : ) ) ;

3,)  l~~~S PF ’~;

3-52

- 
‘~~~~~~~~~~ ——~~ -

- -

-~~~~ -‘~~ ~~~~~~~~ -
- -~~~~‘-- --~ ~~~~~ 

— — - ---  -~,-._ -—



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I F  (: U ’ A T I I ? - ~ ~) b )  1’ , I C N  00  “0 I- X~~T ;
“ -\ 5  I !-~ C 1 3 C 1 ! T T  i 0 \ H ” A  ; 

-

L K U K T , S t ( - ~~’, S~~ T T H 5 - -  L K I  ( l O O P )  I I M C ” F L A . ;  / 8  C C 3 ’ ~~I & N I ~ I / v ’ LI. A
A [ ) D E P  ‘/

‘4 / 8  8/

‘* ~, l N N A 6 ’ -: ~‘ -\ ‘ ‘ t I  TO C 1 5 C I t i ~~ — ’1 E d J N K — 3 l T S  V A b I A P L E  E I I F -  $
‘I- i  P F T F R M ’ N [  A L L  T R U N K S  ~ 0 N ” A l N I N 6  T H E
C’! UUS N C I 3 C E ’ I T  8/

/ 8  8~/

E L O C ’ .  -
T 1~I P 5 l ~’ X X , T 1i S I ’ X~~= ( 0)  ‘~ ‘
l- ’~ ( 1 ) = ’ L N : - r ’ ;

- I / 8 8 * 8  5 F~~~N 1,, ) , ) !’ F O R  A CI ~~~~~~~~~ 
‘1 * 8 *8 /

C I H C I ’ :P C  W U I  L E ( S S (  1) - . = S N L I ’ )  ; ,‘~ l O 1’ E C H  E l  ~~~l Ne? A l l  I h ’ U N K S
l K  l I E G I v E N  ( I S L  ‘~~~~~~ ‘

! ‘ , L ’ i ’ ;
(‘ 1) 1 1  “C ~~

,‘ I M P S X X ( I ) = ( 0 )  ‘

1 ( 1<  = ~4 ’)  ) e l F  N 1 0 1 1  N K ( I )  , I M I ‘
~ X X  ( I )  (“ ) ‘ 

~
-

I N F’ ;
T M F 5 F ~~T ’~[ ? F ’ X X ;

F~F F ‘U? R R (  1)
F ! l N C T = S l - A~~V ;
5- I.-\F1I:~~ )K ;
F ’I L V I .~” ‘k C N F S S L - r C S : ’ ( L  ~t ’ ’t ’) ; /8 S A ~~L \3 I i  F O S E  8/
E L M L I S I ’  :~~ ~V L ’ ’ 1 3 ’ U ? E V C T F ’~5 1 3 V ’ ” 1 ’ c ’ 1 C E N ’ ~. ‘

-C A l L ‘) l !I O  ( ° , 1) ;

~ F ( 3 ” A l I I 5 — ’ - t ’ N)  T I I ”N  3~ ’ lU’ ~X I T ;

T M !  S F X X - - ! R S ” ~ ( V L ” ?~ ’?l ~’F , 1 , cI )

8 ,’

/ 8  S W I  I C C  ‘I i ! ! - .  LN .~ NI ‘U-U- CF I!i~
( I F  NI- ’- ” F P )  8 .’

/8 8/

r ‘~‘ (~‘L6 1) TI! - N
7 ) ’ ;

E1, 6 ,?= 1 ;
;(‘ ~ L’ NC C : ( F C N ;

FN I’’
l~~’ ;

1!-  ( r M P ’ ? ’r~~F”I P~ ’~-’ X N )  ‘1- I ’ -’N  ,I c’ ‘
~~~
‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 l ~~N

IMP !? 0 - T M ” S F ’ \ \  ;

: ;— ~ :l

-~~~~~ -“~‘--, “ -‘ ~~~~~~~~~~~~~~~~~~~~ 
— - — -

~~--- - - - :~“ ~~~~~~~



- 
-
.- - - -  

, ,_I~i ; ~~~~~~
te !1

— - -~~ —_---- - -  _ _ _ _ _ _ _

~ “C CU -A ‘16 I X  1 -
-

f’ ’; rs.

~‘ hI ,-\~~,: - ’ ’ I  [1 :;
NU C: l’- ’C
Et ’ ( 1 )  1- “F U ;
I F  ( IU ( 1) :l : ’ l ; - :~) T h E N  6 c ’ ’U” r F ’~; /8 UI THIINNS F I N I S U F ’ r */
11 (U’ K )

C - ~L L  ‘~ L I e . 5 (  I’CTI’l,\ ;, ‘1 ‘ 4 ’ ” )

C N T \ ~~Ch-~I’ I C - C l )  I I ‘ — ‘ I ) F ” e ” ;
“ ‘ ‘ F  ~- -~:i’ (s )  l ’ : : L ( e ) - ’ L- A , , U T)

(I’ - I (2 1 )  , -\ (n  )  , A ( 1 1 ) ) ;
C I T 5 1-1 ’ 1 ( 1 )  ‘- I I ! -  ( r T e )~~ - J ’ - )

C N ’ ;
L L S F ;
I F’~ L i- ’ (C U, -U’IIl’ ) 111 1 ( I T  ?1’ N N ‘ , V C’ 3~~U N  ‘ RUE ,

T ” r S h - \ X ,’ ‘,‘M I ’S X X )
(CCI.  (10 ) ,  A (t’) , A ( ;)  , ~C )  ( A C ’)  , A ( S ) )

/8

/* L I N E ’ ) ?” 11Th ‘U) 1I ’ I I N N — L l  ‘ 1 K — S I T ” V ASI Al ?LF F i l E -T )  C ’ ” E F I  Ni - I F L I N E  (
~~~ )  IN T H E  C H O S E N  T R u N K

U) -~!1 C t  TIll’ SP’ -’C I ‘-‘ IFI’  U,:P c A T : - ~ C~ ‘ - C U l T  U F L O N G S
‘, N . ) I~~l F  :‘ ‘— ‘~ I ’ 1 - ,-\V FIS I 1’ 8/

‘4 8/

k /8*8* 1 ’ ’ ; I N  E C ~’r ‘H ~~~~F 9 ’ ~IIK *8*8/

T U ,~~: ’C 4 ’ l t ’  (:1 1’ ( C ) ~~~ ’’ IO’1’ ) ; / I - C O P  ““ I? F INF ’ IN~ ? A L L  S T ES A N I ’
L N N S  T~ A G I V E N  F R U N K  ‘‘

U’~~Ri  ( 2 )
U1~? c T ~~:? F l

(‘O N ‘ISO!. = V C r ~- C-O N C ’Ul 
~ .

E~~~L : , c T - ‘ ;v ’I’ l ,,~~L h , v - l ’ L :? -~’ , , ‘ ? V T L T c ’ L C F N I ’ . I ;
c. A L L  “310 ( ‘ 1 , 1 ) ;
IF ( : ? T A ’ F I l 3 — .  Cr0  ‘I I ! ’ ’  N 6e ’ ‘IC 1 N i T ;
V - ’’  1 - \ ? L ’ -  II:- ICA! ’ E l t -

/8 8/

, * C S 5 ’ C ’ l-’ \ - ~? ,\ y ’ ?  01- I-’b ’ ” ~‘4 \ C  TO U,~’FS A N I ’  L I N N ?
I N  l} l~~ C Ih , ) r? r ’~ “ ?il’I K

/8 8/
LL ” L L #  1;
l’” i’FP LC ( I  1) = ? ‘ 7  1511? ( V  L ’ S  F , 1 , 3 ) ;
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) L C  ( L I )  - V ”  551
: -

~~~ (1 - )  ~ V : ! . ? L : \ ~~ ;
‘-‘ i lL’  2 )  U t ’ \

‘0 ;
1 -

~ ( ( ‘rM? 
~‘L I  ~~( I L )  — C ’ i  ‘ I  ~ ( L I — i ) )

— ( I i i ’~ ’ ‘I  C I I  . .)  ~ 0” c ’’. C 1 L L— 1))) ‘UI I N
-) C ;

I-’”I C (‘ I , ‘U’ ‘‘U LC ( I I )  - ( 9 )  ‘ “I I

(“)  ‘ ‘ -

~N F ’ ;

t-\ T’ ;

1!- ( .1) ‘~? —

L ’ ~

~~~~~~~ F-- N C  1CO~ ’ F C c A H N r ~ * 8 * 8 /

/8

- ; : : \ \  S ‘U’ . t F ’ I c- ’ j ~~’ ;  N - - ’ 1’HC I I  N h : ?  AN !”
S I ’  - I? ‘U? U’ ” i- . ’ 0 c. t1C ’S IN “ H I i N r  i3Y T UE
6 1 V , -; c : s s - - -~ 1‘8 8 /

, 06 , K - ,, - “

/8 8 ,,

$ C ) ” \ :’ - A ’: - I \ s  ‘- :- , I~-’ :? A N C  I’NK: ; ~ N I F  T R U N K
I At- F c, c ’ ’ ’ ~ II’ l~ ’’ IH ! l r  C C ? C ! ! 1 r  A N t  T I I F  ‘1’ R I ! N K  8/

8

“I’ ”’, ‘ C ~I 
‘ I • 1) - ‘I ‘I I’ “010 ( I n)  ;

‘ ‘ i  :“~~ L 1 T O  1 1 1 + 1 ;
U’ ( - ‘j ” ’  (‘U r ’ I ” ’ 5~~’ \ \ !  1:10 N . 15= 1 ;
IS ~~~ i I R L c .  (I , ) r F U t ’ S I X \ )  l l - ” ~ - ‘r~~= I;
“1’” ” 1 ;

1” ( ( S T , ’ 1 I 1 N ’-? ) ) I1! - N

‘ 1  5”, U’ I -U I’  (C  c.~ -’c 0~ ‘I)
F - C t ”  ( ‘ * * “I’ L0 .? T I ’  N r’, ‘ , V C  16C , ’Nl’i- : ) L  , ‘ C IR CI T r’r = ‘

01- 1  (1. 5 0 1 ’ ) )

C ’ 1 1 ’
~
; 

,; (1  ‘)  ,~~~ ( 7 )  , (. ‘ ) . A  ( f) ) ;

!F t , i.l=~~~l ‘1:1

U - I( ’U’~’A U’ : )  E 5 1 1 ( I $ s
C 16 C~’ ‘- I !?t,’I ) ( C )  , A (‘~ ) , ( 7  ) )

‘ 1- ’ ‘ . 7 ;

jp fl i~ J - - 
(
~~—~~~i’-~~~ -~~~~
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I ”  ( K K > J J ) T U E H
/8 8/

/ 8  T I n I N K  A N D  C I C C U I T  C I R E C T ION IS I D E N T I C A L  8/

/8 8/

DC;
11=1;
LLL K K— JJ;
E~~2 : no I J J  TO K K ;

K r K +1 ;
TNP5X~~(K) TMp FRLC (I);
IF (I<KK) T H E N  TM T L X X  ( K ) = ’ 1 M P L I N K  ( I ) ;

FOlD DE 2;
3!) ‘10 D” ’l ;

E N D ;

• F IST ;
— 

I”’ (JJ)KK) THEN
/ 8  8/
/ 4  ‘I s ’ S  NE AND CIRCUIT (‘IRECTIONS ARE NOT IDENTICAL 8,
/8 8/

-
‘ 

DO;
11=2;
L L L = J J — K K ;
!‘E3: ”c) 1=33 TO K K B Y  — 1 ;

Kr K + i
~~M P E X X ( K ) ” ’ t M P F P L C ( I )

I F  ( I < J J )  T H ~’N T M P L X X ( r — 1 ) = T M P L I N K ( I ) ;
F.N”I D~I3 ;

¶ 60 ‘10
END;

E L S E ;

F t S I T ” ’I~~P S X X ( N )  ; ,‘* F I N A L  S I TE  S A V E D  */
/8 8/

/ 8  ~ F A F  ‘UIC O R D S  U? ‘fli p S’UI E A N 3 L I N K  M A S T E R  F I L E S
T - ’ D F T E R ~~I N F  I N / O U T  F !,Ac~S , L I N K  C C P r S  A N D  S I T E
SERI A L *5 8/

/8

fl0~~:D O  i~~1 ‘IC L L L ;
C A L L  F I N D  (‘t ’~I ’ S X X ( J )  ,TI ’ L IX X ( J )

IND ;
1 0 7 : ;

FlI P CIRC’ ;

/88*8* ‘ :~~II T O O t ’ FO R -A C I E C U I T  *8 8 *8/

DF13 : ;
/8 *1

/~ ‘171 F I N A L  S I T ”  8/
-$  4 /

F) !Nc ,’ T R E.7, ‘“ ;

5 ”A
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F I L E I D = ’ R M S I ’ ;
CC N T OLrr FL SIT
IF ( C O N T P O L = ( 8) ’ I - ’ )  ‘I l - TE N

D O ;
P I T T  SE IP F I L E ( D E C A O I I T )

E 7 I T ( ’ * *  E R E O R  I N  F I N A L  SITE F U R  C I R C U I T = ’ ,C K T ( L O O P ) )
( C O L ( 2 ) , A ( 3 5 ) , A ( 9 ) ) ;

GO TO D F 9 ;
E N D ;

E L S E ;
F L M L T S T = ’ R M S I F L A G R M S I N U M B E N r . ’ ;
CA LL DBIO (7 , 1 ) ;
IF (STA’1tlS” flK) T H E N  Of) TO t X T ;
M P ~S TE ~~_ S I T E = I O A B F A ;
SIC K T= S ICKT l I E  ISITE I I M  S IF  LAG
SE F I E - 3  SE ~I E S  I I M S  I N!!

PUT SK I P ( 1) FIL E(DE CA OU T ) ;
LK CKT =LKC K T lI’~~’;SI C K ’ 1= S I C K T I J  I~~~~t

S E R I E S = S E R I E S I  I ‘ -
~~
‘

4 /4 8/

/ 8  SOR T C I R C U I T  D A T A  FOR O U ’ I F U T  FC~~M A T  8/
/8 8/

I I = L E N G T H  ( L K C K T } —  11;
I I = B I N ( I I / 6 , 1~~,O)
CC K K =1  TO - I l ;

I= 1 1 + 6 * ( K K — 1 )
3=1 1+9 * ( K K — 1 )

- ‘ t (= 11+6* ( K K — 1 ) ;
L = 1 ) 4 + 6 * (~c K — 1)

£ L F B ~r S ! J R 3 T B ( L K C K ’ I, I , 6)
S P R = S U B S T P ( S I C K T , J , 9 ) ;
L L F R S U B S T I ? ( L F I R, 1 ,5 ) ;
LKFL SU3S’IR (LFR ,6,1);

CALL T L A G S ( L K F L ,L K F L 5 )

SS F I~= S U P S T F ( S F R ,1,8 ) ;
F R F L = S U 3 S T E ( S F R ,9 , 1 ) ;

C ALL FL P~GS ( F R FL ,FR it’L5);

SR FR ST1 B STR (S 1?RIE S ,K , 3) ;
L X T = S U B S T ~~( S E R I E S , L , 2)
,1 11 + 9 * K K ;
K = 11+ E* K K ;
STC SUBST R (SICKT ,J,9) ;
SSI O SU D SI R  ( S T O , 1 , 8) ;
I CF L ’ S U 3 S T R ( S T O ,9 , 1)

C A L L  F L A G S  ( T C F L ,T C F L 5 ) ;
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St  TO I I I : !  0 ”  I~ ~~~
, 5 51 ‘~r , K , 1)

I I ’  ( ‘  I I  ; i .’ ’ -’~~: ‘) ‘ ( ~ F l - I ’! t~ — ‘J  L L F 1 ~J I ‘ ( ‘ I I  L X T I  I ‘)

I E E l ’  L ’ I I ‘ — ‘ I I~ s ’’’ U I ( ~S P C  I I ‘ ) ‘ I I  TI) FL
‘ ‘ u i - I -  SN II’ Fl  i l - ’ ( O ’ -IC ,A l i lT )  I ’Ofl  ( 5 1  SE) ( C O L (  1~~) , A (  52) )
N ’~ ;

r :- ‘
~ :

E N I ’  I F’ ’ ;

EN I’ M A I N  L ( AC P 8 * 8 8 * 8 8/

FX 1 1
/8 8,’

/4 ~
‘!,t ’ -I F’ ! L I I I  * /

7* 8/
C! O :r  Fi t .  ( IUCA ) )  l iT ) ;
F I 1 N C T C L C . ? M
;‘I A ’ ! ’ l I r ?  — O K ;

C A I . L ‘ ‘I I I  C (14 , )

/4 8/
/8 I? c ; ~~ o 1 ’ L  ‘ ‘ ! I ” ’ I A I - K  *~~
‘4 8,7

FUNC’l’ - 1) 1- _) IT 1-I
l A S  K! C -

C A l L  t O  U ) ( 14 , . ) )

/*$* 4* * * * * *4 * 4*
~~~
4**4$***

~~
**********8**********$***$$$****/

/8 !‘‘ - I ; I N  [ N I’ F~~N 4 L  I i , c ’C 1- ’ ! ’ l l i ? F~ - 0 1-’ I’ H O C F D U R F  D O C A  8/
/8*8*8 8* *$*-* * *$* *$ $ 8* * * *$ $+ $** *$ 4*$* * * * * * *$*** * * *$* * * *$**/

/8 I CCC F’)!! F I’ F’ I N ’ )  * /

Fl 1’  :1 ‘100 (“  ‘S l ” ! - , “ l i  I N K )
fl(,’L i - r s : ’ r I - I C ! I - \ 3 ( U )  , l’ I L i N K  C h A R ( S )  ;
F ’ iN C’C II I - A f l M ;
-; l A - I l l : ? -O K ;
1’F L i i  1= ‘ ‘~S J
( ‘ON T O )  L — F’ I S  I I - I ;
I l ”  ( OsIN ’ ! ’  !~‘, I L ( 0 )  I)  ) ‘I’ l l  F N

F) ’ ) ;
l I T  : ; N : P  F ’ I L : 5 ( 7 ’ I - ~~ AC!l’!’ ) Fl’ I~’ ( ‘* 8  F h ? ?O~ T R U N K = ’ ,

SC’’ ‘1 TI ’  O h )  ( C O T ,  ( I’) , A ( 1’~) ~ ( 
‘7 ) )

~
;o To ‘1 X r p ;

-I N’) ;
Fl U’ ;

11. 11. 1 31’ ’ U M I ; T I ’ I~~I ; i ;~~:- I N ! T M L ’ I N I ’ .
CA !, !  ‘)T) 1,) (7 , 1 ) ;
1!’ ( F 1 ” !’ ’.  U K )  j ’ h I ! - ’N cm ‘ 1(1  E X I T ;
M - A S ’ i ’ ’ ’, S  1 - i ’ l : —  I C A l - -I A ;
: ; ‘ I cb~~_ I l c K ’ T I I V i I I ’ 1 ’ E I I M 5 l F’ l , Ac ; ; /8 ? I T ~-~ ~ 5DEt) 8/ -‘
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— — —- 
- -, -

~ T L F ~1”) ” ’ R M L K ’
C i ) N T 6 ) L r E I L T N K ;
I F  (C )NT I” OL ’- (5)  ‘ ‘ ‘ )  T I I I I N

DI ) ;
P U T  SFI P j ” I L N ( D E C A O T I ’ I ) F E l T  ( ‘*~ F R S C R  ‘I’ R I J N K = ’

— V C ” 5 C O N T i~~
) L ) ( ( 0 1 ( 2 ) , ~A (  15) , ~, ( 7 )

6 )  ‘10 S X I T ;
E N D ;

EL S ~~
E L M L I ; U U ’ R M L K F L ~~ ; R M L K C C D E E N h ’ . ’ ;
C A L L  1)1)10 (7 , 1 ) ;
IF (S PA’I’US - ’ OK)  r H  E N  cm ‘II ’ E X I T ;
M t c S T ” S_ L I N E ”  T C A ~~S A ;
L K c K T = L K c ~I ’ I I V T L I I n c ) I M L K F L , A o ;  / 8  j T  t sK  A D D E D  8/

S ’ R : E ; = I ; i 5 T E S I l M 5 I N T l M B I I M L F I C O r E H ~I L E E L k 6 ;  /4  L i N K , S I T E  A N D
t I N K  F L A G  A D D E D  8/

E N D  F I N D ;
- -

‘4

/8 FSO C U) IJ PE FL A S S  *1

/8 N0 T F~ A L L  ~ T 1’I C H A R  AC~~F: I S U S E D  I N  C hl t t I~S E X c E E r  C I I A R A C T E E- “ A ”  H A V  F
L ‘ T H E  F ’C LLcW IN L;  M ’ - I A N T N G S  IN T H E I R  R E S P F C ’ 1 I V F  C I I A I : A C T E R

P O S I T I O N S

~~‘ ‘~~~ ) 1 - ’ ’’  1) :  “ T N ”  ( A V A I L A D L E )  S T A T E
S~~’ l~~’’1 l ’ U ’ ’  3: S A T E L L I T E L I N K  O ’ ! T A O E

I ) - )  - , - ‘i~~
,’ ) I  B : M U D

j~~~~I ~ - “I ”  1’” ’ ?: J A M M I N G
~~= ‘ Ut, ” ’  l ’, ’R :  B L A S T
‘U’ ’ l’~’ t ’ ’ ” l’ U :  F t ’ I F 4/

F I A G S : E 5 O C ( C l I A r 1 , C h l A H ~~) ;
DCL C i l T c h l  C H A R  ( 1)  ,C U A R 5  C H A R ( S )

I 3 I T R  D I T (A )  ;
C’!A RS = ’ S M J R E ’ ;
IITT P I INS P F ,C (C I IA F 1) ;
I F  ( D I T U =  ( ~~~~ i ”  U - ” ‘ B ) )  T U R N

DO;
C- T A R S = ’ A A A A A ’ ;
30 ‘10 X~~ T;

E N D ;
E L S E ;
DO 1 - 4  TO ~3 ;

( t 1 IT 8 ,T ,1) = ’’  ‘ 1)  THEN S T I D 5 T 3 ( C U A t ~
5 ,! — 3 ,1) = ‘ A ’ ;

‘-0,- f l
X IT : ;
F,’I”) F L A G S ;
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/* E B O C E D T 1 R E SOL T 8,

SOl- ? : P R O C  ( N , X t N , XI) UT , T M P )
DC L ( X T N ( * ) , X O U T ( * ) ,T F I E )  C H A F ( * ) ,

(M , N , I ,J )  B I N  F I X E D ( 1S , ’2 ) ;
D C  I 1  TO N ;

X C U T  ( I ) X T N  ( I ) ;
E N D ;

8/

/* ~O D I E I I I D E O T L L  S O R T  L O GI C  8/
/ 4  8/

1= 1 ;
S 1 : D C  1= 1 TC N W ! I I I I L E ( M < N )

E’1D S i ;
M = M — 1 ;
I I A C K :  ;

M ” I ’i /2 ;
4

S 2 : 7 f l  3 1  TO N—!1;
T N P = X I ) [ I T ( J + M ) ;  ‘ -

S C : D C  1=3 TO 1 EY — M ;
I F  ( X CC T  ( T )  ( = T M P ) T H ~~N GO TO N E X T ;
Y ’) iT ( 1~’ + M )  = X O U T ( I F  ;
‘1NJ S3;

Ii N ’ X T : ;

Fl ‘(SIlT
F14 D 5 2 ;

I R  ( M > 1 )  T h E N  OC T C  P A C K ;
E ND Sfl~~” ;

/ * * * * * * * * **~~* * * * ** * ** * * * ** * * * * * * * * ** * * * * * * * * * * * * * * *$ * * * * */
/* 1N 0  I N T E ~~N A L  P S C C F D U R - E  CF EI~OC E D TJ R E  DFC A 8/
/8* * *4 *4 * 8 * 8 * 8 *4 * 8 4* 8 *4 * 8 *4  * *8 *8  *4 *  4 *8*  * *8*  * * * *8*  * * * * * * *8/

F N ’ I  C E C A ;

/8

/ / L V 2 C . S Y S L I I O P  DP 1 S N = T 0 T A L . D 6 L r D ( D E C A ~~) , D : SP = S H R
/ / L K S D . P D C  Dt) D S N ~~s Y S 9 . C r A L . L I N K L I 3 L 4 , r I S P = S H R
/ / L K E E . S Y S I N  ID  *

~~N C L T I T ) FI 7 I I C ( D B I C )

-~~~ /8

/ /  ~~‘UC -r ( :~’A , F( ; N A M : = r C A ~~, 5Ec,T o N = 3 u 9 K
// I ’ E C A - ” i  C P fl  l E N  ~ - ‘~ 17r 5 .F)’ :C -AOU - l  .DIYT A ,D T S F = C I D
,/E rIC’T r r ~ flS N=u ’ : l  ‘ 1 ’  • P 1 1 1 9 .  ~ MC” ,D T S P = S IIR

4 .
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-I

-- / / R M S I  DD D SN T J H V . P 1 1 1 9 . R !S I , D I SP= sI - i R
/ / R N T R  DD C S N = U h I ’. 1l . P I1 19 . l~M T R ,DI~~p =S l J R- 1 / /RP’,LK DD D S N = ’ H I - l - . P 1119. R~~LK , D I S P = S H l ~1 / /B VTL PD C S N = U 1’ 1” .P I 1 1 9 . R v T L ,D I 5 p = s l ! p

- / /R V C ’I DI) D S N = U h I ” l • P 1 1 1 9 .  R V CT , DI S F = S H R
- / / S Y S P R I N T  DD STSOUT=(A ,t!)

/1

‘
II

4

4

- - ‘ 
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3.2 .3 Primitive Matrix Generatio n Program

/8 M A I N  i ’ ROC EDTl~ - E PE~ N 8/
/ * t * ** * ** * ** * * ** * * * * * * * *4 * * * * * *- * * * *~ ..* * * * * * * * * * * * * * * * * * * * * * * * *c* * * * * * * */

/~ F E I r I T I V E  C O N N E C ’ l O N  M T P I X  £ I ’ C G R A M  */
/ 8  8/
/* TIllS PR-7CFDIIF)E , UPON G A T h h ’ ~ PI NG I N F C B M A T I C N  A R C U T

‘[ T I E  THREE SPECT F IED SWITCHFD NETWORKS FROM THE
F L , CUNPIJTCS T i l E  P F I ~~ I T T V ~~ C O N N E C T I O N  M A T R I C E S

• FO E T H E  N T W O ~~K S I N  ‘ [EF:~~S CF L I N K  CCDE S AS E L E M E N T S  8/
/ 8  8/
/ 8  T N 7 U T S —  ( F I L 5 )  ,J , K , L ,TY1 ( . )  ,T Y 2 ( . )  ,T Y 3 ( . )  ,

S E 3 V A 1 ,S E R V A2 8,

(FILE) : THIS ~~ F F R S TO ALL USER DEFINED TOTAL
E T L E S  I N C l U D I N G ;

M A S T E R  F I L E S : R M C T , R M T F , R M L K , R M S I
A N D

V A F I A T 3 L E F I L E S :  R V C T , RV ’I L
3: N U M B E R  OF I D E N T I F I ER S  F O E  F I R S T

S W I T C H E D  N E T W O R K
K: N U M B E R  OF IDEN1IFI.~FS F O R  S E C C N D

S W I T C H E D  N E T W O R K
L: N U M B E R  OF IDENIIFIERS FOP THIRD

S W I T C H E D  N E T W O RK
T Y 1 ( . ) :  A R 1 ) A Y  OF 3 C H A R A C T E R  I D E N T I F I E R S  F C R

F I R S T  S W I T C H E D  N E T W O R K
Y 2 ( . ) : A R R A Y  O~’ 3 C H A R A C T E R  I D E N T I F I E R S  FO R

S F C O N P  S W I T C H E D  N E T W O R K
1Y 3 ( . ) :  A R R A Y  OF 3 C H A R A C T R R  I D E N T I F I E R S  ? CR

T H I R D  S W I T C H E D  N E T W O R K
SEE V A 1 :  8 B I T  (P Y I E )  H E P R F . S E  ~T A T I C N  CF US E R

D E F I N E D  “ I N ”  STAT E
S E E V A 2 :  8 B I T  ( B Y T E )  R E P R E S E N T A T I C N  CF U S E R

D E F I N E D  “ I N ”  STAT E 8,
/ 4  8,
/8 O U T  P U T S  — NH!!, ~U L , NIT C

N~~T W 1 ( . , .) , N5’l W 2 ( . , . ) , N F T W 3 ( . , . )
‘~A E Y 1 ( . )  ,N A i ~Y2 ( .)  ,N A R Y 3  (. )
S”ITEl ( . )  ,STTE2 (.) ,SITE3(.) 8,
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1* N I J U :  N U M B E R  OF S I T E S  I N  T H E  F I R S T  S W I T C H E D
N E T W O R K

N U L :  N f l M P E R  OF SI T E S  I N  T H E  S E C O N D  S W I T C H E D
N E T W O R K

N UD : N U M B E R  OF SITES  I N  T H E  T H I R D  S W I T C H E D
NETWORK

N E ’ r w l  (. ,.) : P R I M I T I V E  C C N N E C T I O N  M A T R I X  OF T H E
F I R S T  S W I T C H E D  N E T W O R K  W I T H  2
C H A R A C T E R  L I N K  CODES AS E L E M E N T S

N E T W 2 (. , . )  : P R I M I T I V E  C O N N E C T I O N M A T R I X  OF THE
S E C O N D  S W I T C H E D  N E T W C R K  W I T H  2
C H A R A C T E R  L I N K  CODES AS E L E M E N T S

N E T W 3 ( . , . ) :  P R I M I TI VE C C N N E C T I O N  M A T R I X  OF T H E
T H I R D  S W I T C H E D  N E T W O R K  WITH 2
C H A R A C T E R  L I N K  CCDES AS E L E M E N T S

N A R Y 1 ( . )  : A R R A Y  OF  3 C H A R ACTER SITE S E R I A L  IS
t FOR F I R S T  S W I T C H E D  N E T W O R K

N A R Y 2 (. ) : A R R A Y  OF 3 C H A R A C T E R  SITE S E R I A L  #S
FOR S E C C N D  S W I T C H E D  N E T W C F K

- 4 N A R Y 3 ( . )  : A R R A Y  OF  3 C H A R A C T E R  SITE S E R I A L  IS
FOR THI RD S W I T C H E D  N E T W O R K

S I TE 1 ( . , ) : A R R A Y  OF  B C H A R ACTER SITE N A M E S  IN
F I R S T  SW I T C H E D  N E T W C E ~K

S I T E 2 ( . )  : A R B A Y  O F  B C H A R A C T E R  SITE N A M E S  IN
S E C C N D  S W I T C H E D  N E T W C R K

S IT E 3 (. ) : A R R A Y  O F  8 C H A I ~A C T E R  SITE N A M E S  IN
T H I R D  S W I T C H E D  N E T W C B K  8/

/8 8/
/8 A UX ULIP.FY O UTPUTS— SI”IEII ( . )  ,S I T E2 2 ( . )  ,SITF33(.)

S IT E N M I (. ) , S I T E N MS ( . ) , SITESNI (. ) ,N[ISI
L I N K N M ( . ) , L I N K C O ( . ) , L I N K C O S ( . ) ,N U L K  */

/8 S I IR 1 1 ( . ) :  S A M E  AS S I T E 1( . )  BUT A L P H A N U M E R I C A L L Y
SOR TED

S I T E 2 2 ( . )  I S A N E AS S I T E 2 ( . )  B U T  A L P H A N U M E R I C A L L Y
S O R T E D

SI TE 3 3 ( . ) : S A M E  AS S IP E J ( . )  B U T  A L P H A N f l M E R I C A L L Y
4 S O R T E D

S t T E N M I ( . ) : A R R A Y  O F  8 C H A R A C T E R  SITE N A M E S  OF A L L
TIl E S I T E S  AS T H E Y  E X I S T  I N  SIT E M A S T E R

- - F I L E , E M S I
- - S I T T ’ N M S ( . )  : S A M E  AS A B O V E  RUT A L F I I A N U N F R I C A L L Y

S O R T E D
SITE S N I ( . ) :  A R R A Y  OF 3 C H A R A C T E R  S I T E  S E R I A L  *5

AS T H E Y  F’( IST IN T H F  S IT E  M A S T E R
F I L E , R M S I

N t I S I :  N I T M E E R  OF  S I T E S  IN S I TE  M A S T E R  F I L E
L T N K N M ( . ) :  A R R A Y  0? 5 C H A R A C T E R  L I N K  N A M E S  CF AL L

T H E  L I N K S  IN TI ! - ’ L I N K  -‘ l A S T E R  F I L E ,R M L K
L I N K C O ( . ) :  A R R A Y  OF 2 C H A F A C T E R  L I N K  C O D E S  OF A L L

T H E  L I N K S  IN T H E  L I N K  M A S T E R  F I L E ,R M L K
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L I N K C O S ( . ) :  S A M E  AS A B O V E  BUT A L P H A N U M E R I C A L L Y
SOR T ED

N T JLK : N ! J M E E R  O F  L I N K S  IN THE L I N K  M A S T E R
FILE 8/

P R I M  : P F O C  - ) P T I O N S ( M A I N )

/8 P R O C P D U R ES C A L L E D  BY P R O C E D U R E  P R I M  8/
/*****t*************************************************/

/8 EX TERN AL PROCEDUIES 8,

PCL D E C A  E X T  E N T R Y ( C I I A F  (9)  ,C H A R  (6~I 5)  V A R ,C H A R ( 9 1 1 )  V A R ,
C H A R ( 6 ( - 8 )  V A R , E IN F I X E D ( 1 5 , ’ ) ) ;

DCL N E A  E X T  E N T R Y ( B I N  F I X E D  (15 , 0) ,C H A R ( 6 2 8 )  V A R ,~~I N
-v F I X E D ( 1 5 , ’) , , ) ;

/ 8  INTERNAL I-RCCEPUFES *,

/ 8  D C L  C OR E L T S I  E N T R Y ( B I N  F I X E D ( 1 5 ,0 ) ) ;  8/
/ 8  DCL C’EPFITSI TNT RY (EIN FIXEt (15 ,~~) )  ; 8/
/8 DCL COB E L T S I r I  E N T R Y  ( B I N  FI XED ( 15  ‘U) ,,) ; 8/
/ 8  DCL SORT ENTFY (EIN FIXED (15/)),,,); 8/
/ 8  DCL PENT NTRY (BIN FIXPC (iS ,:;) , , , , )  ; 8/

/ 8  DECLARATIONS FOR THE FILES AND T~~E
I D E N T I F IE r S  OF PROCEDURE PRIM 8/

DCL PR IM IN INPUT FILE STREAM ,
P R M C U T  O U T P U T  F I L E  P R I N T  S T R E A M ,
PDMOU ’l OUTPUT FILE STREAM ,
P R M C t J T 2  O U T P U T  F I L E  S T R E A M ,
P E M O U T 3  O T J T P T J T  F I L E  ST R E A M ;

/8 F It T  P R M I N  C O N T A I N S  1 .  THE N U M B E R  A N D  T H E  D I S C R I F T I O N S
CF I D E N T I F I E R S  A N D  2. TI - F “ I N ”  STAT E BYTES
FILE PR’1OUT C )NTA NS 1. ALL THE CIECUITS TRACED 2. T H E
ALPHAN UMERICALLY SORTED SIT E N A M E S  VS S I T E  S E R I A L  NO
A ”D LINK CODE VS LINK NAMES TABLES AND 3. THE NEXT
NEICU 3OB INFCEMA TICN FOR THE THREE SWITCHEP NETWORKS
TINDE[~ C O N S I D E B A T I O N
F I L E  P E M O I T T 1  C O N T A I N S  T H E  P R I M I T I V E  C O N N E C T I O N  M A T R I X  OF
THE FIRST SWITCHED NETWORK AND A TABLE CF S I T E  N A M E S  VS
S TE  S E R I A L  NOS I N  ~~H E N E T W O RK
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I

F::  — -~~~~ UT2 C- N I A I N S  I N F O R M A I I C N  I D E N T I C A L  AS I N  F ILE
rNM ( !1~~1 E l~ F~)j -  S E C C N D  S W I T C H E D  N E T W O R K
F L ~ 

; 1I - ~ 1r ~ co:~- T A I N S  N F O F . M h I I C N  I D E N T I C A L  AS IN FILE
r .  ~-~U~~1 [~ T T F~ l F  T~ t I ~~~’ SW’ IT Ci -I F D  N E T W O R K

~ :Nc: ’D~ <TE~ L;
:-c~- (~~ t , ‘~ ~,~~t IL , L N K S )  F i N F I X E D  (15 ,.), - I( - , J ,~~, I , r I , I r I , I r L , N u L K , n:r J s I , R F L A~4 PIN F I X E D ( 1 5 , ( ) ,

5’~~V Y C I I A R ( 1 )  I N I ’ ( ’ C ’ ) ,
( !- V~~1 ,~~.~P V 7 ~2 , S L F V C )  f l I T ( C )  IN IT (’~~~C ~ti - ‘B ) EXT;

t~ L CI~ T C 4 A E  ( 9 )
L K C r !  C U A : - ( t I  

~
) V A D ,

SIC ~~T C ! i A ~~(911 )  V A F ,
:~~F I!~~ CH~~ ( ( - 

~) V A ~
L~CL ?V C!~~F (3);
‘CL 1T ”~~1 (1~~~,1~’ )  CH .’U~ (2)  I N T T ( ( 2 2 5 ~~ - )  ( 1 )  ‘u~~ ’)

(‘~E T~~2 ( 5  - ,5 )  , N~~T~~3 ( 5 - - , ~~
‘) )  C H A R  ( 2 )  I N I T  ( (~ 5) f  ) ( 1 )  ‘~~~

‘

c P Y T (15 ) C U . k E ( 3 )  N I T W Y )  (1) ’ ~~~~~~~
-‘ ( - :~~~~y T (  ~ 

-
) , ‘;~~F Y 3  ( 5 ) )  C H A R  ( 3) 1 NIT  ( (51, ) (1)  ‘~~~~‘ ‘)

T~CL (~~~T E 1 ( 1 5 ) , S ’ T ’ F 1 1 ( 1 5 ) )  (J tAR (8 )  I N IT ( ( 1 5 : ) ( i ) 1 f c r r ~- r ~
-
~~1) ,

( SI ~~~~~(~~~) , S I T T .’ 22 ( 5  ) , SIT F3 ( 5~~) , S I I E3 3(5~ ) )  C 1 I A R ( 8 )
I N I T  I ~5 - - )  (1) ‘~~3u ” - : - )~lC-

LIN:-~~~ (~ ) C :iAR ( 5)  I N T  ( ( 1 4  ‘ )  ( 1 )  I ‘ : 1 -  - ,

T~~? P~~T ( 2)
( L I N K C C (Li ) , L N C O ( L 1- ) )  C H A P  ( 2 )  I N I T ( ( 1 4 ” ’) ( 1 ) ’ C ) ’ ) ;

,~~ ~~-\ X  U~ !Il.~~S A L I CW E E  I N
~L!OVE TWO A R P A Y S  8/

nd (STTE’I~~ (
S ) ,5 ~~ E!~~S (14 ) ) CH ~~R ( 3 )  IN I T (  ( L ~~~’) ( 1 ) ’ -5 ’ ” - ’ ( t )

T’P -
~ ~ 1 I I P  ( P) LN I~ ( ‘ ‘- i  

~~‘ 
‘
~~

-
~~

- -  - ‘)
:~T T F~~NT (-4 ) U H A ~ ( 3 )  I N I T  ( ( 1 1  

~~
- )  (1)’ Y j ’

/ *  M b~X 14~ E I . ~~ A L L C W 1T D 1~
A B O V E  T W O A~~~~YS 4/

/8 8/

/8 O~~~s T)TA L L- ~~ FO~ 3i~An ON lY ACCDSS 8/
/8 8/

F ~ CT ‘~~~ U S ~ I;

‘ F ’ - ) C = ’ i~ F~~T\  1’ ;
C~1~~L P E I C ( S , )

/8 8/

/8 ~~r~ ’C T ’~E U T  IN  P01 ?i A ’I CN ~ D C U L  T h E
~~~Ff  ~ W I T C U E D  N L ” W C F N ! ~ 8/

/8 8/

~; :T  F F L r ( P F T M T N )  LT5T (~1 ,K ,L) CO PY ( ? E M JII T ) ;

/* ~ ~~~ PLOC~ W I T H I N  P E O C E P U R E  P31 N 8/

~~~~~~~~~~ _ ) R _ T Y : : Er - ; : N ;

L 
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CCL TY 1 ( J )  C H A R  ( 3 )
T Y 2  ( K )  C H A R  ( 1)
•T13(L) CHAR (3) ;

GET FILE (PRTM:N ) ECIT ( (~~~ 1 (i) DO 1=1 TO J ) )
( C O L ( 1 ) ,  ( J ) A ( 3 ) ) C O P Y ( P R M O T J T )  ;

~;:‘r F I L E ( P F I M I N ) E D T I ( ( T Y 2 ( I)  D C  1 1  TC K ) )
(C OL ( 1 ) ,  ( K )  A (  3 ) )  COPY ( P R M O U T )  ;

GET FILE (PEIM :N) PPIT ((T13 (I) DO 1=1 TO I))
(COL (1), (L) A ( 3)) COPY (PRMOUT)

GT T F I L 5 ( P T ’ I M I N )  E D I T ( S E R V A 1 )  ( C C L ( 1 ) , B ( 8 ) )
C C P Y (P F~MCUT);

G~~T F L ~’ ( P R I N I N )  EC IT ( S F R V A 2 )  (COL ( 1) , B ( 8 ) )
C C F Y  (FRMCEJT) ;

/ 8  8/
F U N C T O P E N M ;
S T A T U S C K ;
T F I L E S  ( 1 ) ’R M C T ’  ;
T F I L ! S( 2 ) ~~~’R~1T~i ’;
TEl  LE S ( 3 ) =  ‘ R M L K ’
TF IL (L 4 ) ‘ SI ’ ;
TF LF’~, (5) = ‘RVCT ’ ;
T E I L E S ( 6 ) = ’ R V T L ’  ;
C A L L  ~ B I O ( L $ , i) ;
IF  ( S T A T I J ~~—. = C K )  T ! I F N  GO TO E X I T ;

/* 8,

/ 8  I~~SE T C T R Ct J IT —~t A S T T R  F I L E  8/
/ 8  8/

F T J N C T =  R T $ T M ;
C A L L  D B I~ ( 3 , ~)

/ 8  8/
/8 I N T T I A L I S ~~T i C N  8/
/ 8  8,‘It

~ T 1U , ~. ID , ~4’J L =
DO 1 1  TC 15 ;

‘~ F T W 1 ( I , I) = ‘ ) l ’
F ( < 5  ‘~ T H E N  N E T W 2  (1 , 1 ) ,  N EE W 3 ( 1 , 1) ‘

END;
/8 8/
/8 S E R I A L  R E A D  )? C I R C U I T M A S T E R  F L E E  TO D E T E R M I N E

A L L  C I R C U I T S  W I T H I N  IT 8/
/ 8  8/

ST A T US

C N T L : D O  W i - I I L E ( S T A T I I S - i = F N ’ D P )
F TJ N C T~ S E Q R - ’l
STJ’tT iS O K ;
5 :L E :D = ’R ’ l c T ’ ;

L~’ T ISI= ’ F M C T C T t ~L FND. ‘;
C A L L  DT3I C ( 6 , 1)
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IF  ( 3 ” A T U S -, O K )  ‘ T H E N  GO TO LEX IT;
C K T = I O A R  EP. ;
/8 8/
/8 SET F L A G  TO 1 OR 2 CR 3 TO D E T E C T  I F  T H E  C I R C U I T

B E L C N G S  TO A N Y  O N E  OF T H E  T H R E E  S W I T C H E D  N E T W O R K S  8/
/ 8  8/
YY=SUBSTR (CKT,2,3) ;
IF L ’;
DO 1= 1 TO .3;

I F  ( Y Y = T Y 1 ( I ) ) T H E N
DO;

IFL=i;
GO TO F L A G _ IS_ SET ;

E N D ;
E L S E ;

E N D ;
DO 1=1 TO K;

IF ( Y Y T Y 2 ( I ) ) T H E N
DO;

IF L = 2 ;
GO TO F L A G _ IS_ SE T;

E N D ;
I f  ELSE;

DO 1=1 TO L;
IF ( Y Y T Y 3 ( I ) ) T H E N

IFL=3;
GO TO F L A G _ I S_ SET;

E N D ;
ELSE;

END;
( F L A G _ IS_ SE T : ;

IF (IFL iIIFL~~2 IIFL=3)  T H E N
/8 8/
/ 8  CIRCUIT ANA L~~SFR IS NEEDED TC TRACE THE PATH OF

TIE CIRCUIT THAT BELONGS TO ONE OF THE SPECIFIED
SWITCHED NETWORKS 8,

/8 8/

DO;

CALL DECA (CKT ,L K C K T ,SICKT ,SEi~IE S ,PFLA G);

IF (PF ’LAG= l) TH F N  GC TO CNIT ; / 8  O M I T  C I R C U I T  FOR
F I L E  E R R O R  8/

SERVX SUB STR (SERIES ,1 ’ ,1 ) ;
SE~~V C = U N S PE C (S~~RV X )  ;

PUT SK IP F I L E ( P R M O U T )  L I S I ( ’ S E R V C = ’ ,S E R V C ) ;
11= LFN OT tI (SERIES) — 1 1 ~;
LINKS=BIN (11/ti , 15 ,~~)

/8 8/

/8 F I L L  I N  P R I M I T i V E  C O N N E C T iO N M A T R I C E S
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WITH LINK CODES AS ELEMENTS 8/
/ 8  8,

I F ( 1 FL 1) T H E N  C A L L  N E A ( L I N K Z , s E R I E S ,N u u , N A R Y 1 ,N E T W 1) ;

IF  I I F L = 2 )  T i I F N  C A L L  N E A ( L I N K S , SE R I E S ,N U L ,N A R Y 2 ,N E T W 2 )

IF (IFL 3) T H E N  C A L L  N F A ( L I N K S , SER IES ,N U D ,N A I I Y 3 ,N E T W 3) ;

E N D ;
J Ei.SE;

O M I T : ;
END CN T L ;y L E X I I : ;

/ 8  END O F  B E G I N  B L O C K  W I T h T N  P R O C E D U R E  P R I M  */

E N D  SCC PE _ J K L _ FC }~_ TYS ;

/ 8  8/
/ 8  P R I N T  P B I M f l I V E  C O N N E C I I C N  ~A T R I C E S  CF

T H B E ~ S W I T C H ED N E T W O R K S  8/
/ 8  8,

FlT F I L E ( P H M O U T 1 )  ~ DIT (NT1T1 ) (COL ( 1 ), F ( 3 ,~~) ) ;
DO 1=1 TO N U r T ;

P U T  FIL~~( P R M O U I 1 )  E T~I T ( ( N E T W 1  (1 , 3) DC 3= 1 TC N U B ) )
(CDL (1) (NUB) A C 2)

END;
FU T F I L E  ( P R M O ’ T T 2 )  FElT ( N U L )  (COt ( 1 ) ,  F (3 , ” ) )
DO 1=1 TO Nut;

P U T  F I L E ( P R M O U T 2 )  E D I I ( ( N E T W 2 (I ,3) DC J= 1 TO N U L ) )
(COL (1) , (NUL ) k( 2 ) )  ;

E N D ;
F I T F I L E ( P R M O U T 3 )  E D IT ( N B C )  (Cot ( 1 ) , F O ,~~) )
B-) 1 1  TO MC D ;

P U T  ‘ILF~( P R M O T I T 3 )  E D I ’ l ( ( N E I W 3  11 , 3) EU J = 1  TC M U D ) )
( C O L ( 1 )  , (NUD) A ( 2 ) )

EN D;
/8 8/

/ 8  C O R R E L A T E  S ITE N A M E S  W I T H  S ITE  S E R I A L  *5 8/

/8 I N  M A S T E R  F I L E  •/
/8 8/

CALL COP EL’TS (N US!)

/8 8/

- 
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/ 8  CY~3FLV”~ L N ~ ~ A M F S  W I T H  L I R K  CODFS 8/
/8 ~~ ~AS T~ N FlU’ 8/

/8 8/

C k L I  C CRELTU ’ (N I’LK )

/8 8/

/ 8  ; T N T  S I T E  ~-AM E I~ VS S I T E S E R I A L NO S.  A N D
L T N ~ CI)EiTC VS LTN K NATIES “~A B L F S
A r - r ’ R  S O R T I N O P 8/

/8 8/

C I T  C s - F t T L ~~(prM OU’t )
F ’ T  ~ N I  F ( T )  P I L E  ( U I M O T T T )
P I T  IT K I~~~ r’ U’ (P 1 M O U T )

~D I ’ ( ’ S T~ N A M E — — T - I TF  S E R I A L  N O ’ )
(COL ( -

~
‘ )  , A ( 2 5 )  ) ;

P I T  ~~ P (1) r ILE ( P E M O U l )

CU E  ~CFT (N: I,~~I T E N M I ,S I T E N M S ,TMP8);

C C 1 1  “C
0)  J 1  1-.) N U S I ;

1F ( S T T ~~N M S ( I ) = S I T E N M I ( J ) )  TH EN
PUT F1LE(CRM OUT) rrIT(SITEN~~S(I),
STIE S NI( .1 ) ) (c o Lo 4 l ) , A ( 8 ) ,x ( 8 ) , A ( 3 ) ) ;

EN~~;

111 F~~I F  FI E F ( P R M O U T )  ;
F T C  S K I P ( 2 )  F I L E ( P P M O U T )
PI T SN IP E I L ~’(P l MO TYI )

E D I ~~( ’ L I N N  C O D E — — L I N K  N A M E ’ )
(COL ( 14~~) , (C ) ) ;

PI T SVTF(1) FTLE(P FMCT Ti):

CU t T ( N I I L K , L N K C O , L I N K CO S , T M P 2 ) ;

DC 1 1  IC N II LK;
~~ I )  .1 = 1 1 N U L K

I F  (LINKC (’S (i) LINKCO ( 3 ) )  THEN
P IT F I L~’ (PRM OUT ) EDIT (LI NKCOS (I)
L r N ~- N M ( J ) )  (C & ’T . ( 1 4 3 )  ,A ( 2 )  , X ( H )  ,A (5));

FN E ;
EN fl ;

/8 8/

/ 8  C 1 R ’~F L \ T ’ E S ITE N A M E S  W I T H  SIT E S E R I A L  $5 IN
• T t~F T~ 3 EF S W I T C H E D  NF T W C R K S  8/

/8 8/

C~*. L L  C C P F ~~TS I M  (N 1 I I , N A R Y  1, S I T E 1 )  ;
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L\  L L  CC !’ P L”’ S ~ ( I lL , ~IA i  V ~~, SIT P 2)

C1LL C-J. - F L T S I~ ( . iIfl ,N A ? Y 3 ,S I T E3 )  ;

/8

/8 [3I~~’t S I T I  N A M E F  VS S I T E S E R I A L  *S IN T H E
S.~U’CHT F N~’T~~O R F I S 8/

/8 8/

1 1=1  T I )  ‘
I T  F T L ~~( P R M J i I T ’ 1 )  F C T T ( S I T E 1 ( I ) , N A R Y 1 ( I ) )

(CC L ( c )  ,A ( 8)  , X ( 2 )  ,A ( 3) )
r ED ;
“ )  T~~~~~ T~

) N U L ;
p IT F L  ( F E M 1 1 1 C 2 )  E C I T  ( S T T F 2  ( I )  ,E A R Y 2  ( I ) )

(C ~L ( 5 )  ,-‘~ (3)  ,X ( 2 )  ,T t ( 3 )

C)  i=1  TO N B ) ;
{fl~’ F I L ( F~~~ ) tI ~ 3)  EDIT (SITE3 (I),N A D Y 3  ( I ) )

( r I 1T  (5) , (3) ,X (2 )  ,~~ ( 3 ) )
I

j /8

t / 8  T 3 C Y ’ ~ A L ’ I i A h T I / ~~~I C A L L Y  S C R T ~”~ A P R A Y S  CF S I T E  N A M E S
T E I T T I I . ~E E S W T T C N E I T  F F - T N O R K S  8/

/8
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1* M N C ~~: NU~~BEP OF SITES IN THE NETWORK AT THE
L NT) OF PROC FEURE NEA

LND s(.): A1’ R A Y  OF 3 C H A R A C T E R  SITE SERIAL IS IN
T I l E  N F T W C R K  ~T THE END OF PROCEDUR E NEA

• ~~~~(.,.) : P R I N T T V~ CCNNFCIICN MATFIX CF THE NETWORK
AT TF!E FN I1 OF PROCEDURE NEA */

1* WI

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/* ?~~OC i!~~F’ C ;L L F D  BY t D ~J F ~ N E A  */
/ ** * * * * * ** *  **  * * ** * *  *** *  ***  * ***

¶ /*  ~~~~~N A L  2’~OCF T) U~~E *,

/* FX L Ut )X _ INFORM ~iiTR Y ( B I N  ? I X E D  ( 15 ,t~ ) ) ;  *1

I
H /* !)ECL ~~R A T J N S  FOP 1F1 F I L E  ~ ND TH E

ID
~~

NT:FIEp3 OF PRCCED TTF E N EA */

~C L  F~~~C flT ~ t J ’ PU~ F I L E  P F I N T  S T R E A M ;

P CL (* ,*)  C H A P  ( 2 ) ,
‘I L’~”)S(*) CF~ t ’~ (3)

( X X ,X X N )  (~il A : t ( 2 )
S~~ ~~~ C H A F ~ (~ 

8) V A R ,
c : I A : F  C9A~ ( 1) INIT (‘‘ ‘)
C l A ~~F~3 R I : ( 8 )  I~~I T ( ’ ’ 

~~~~~~~~~~ ‘B) ,
( V C ,SE ~~V A 1 , S i R V  A 2 )  ~ 1T (8)  F X T ,
(~~7 1 , Z 2 2 ,ZLt ,Z Z T )  C H A B ( 3 ) ,
( I ,J , I I , J3 , i~K , LL ,L I N K S )  B I N  F I X E D ( 1 5 , ) ,
( M N , , ’4T , F I F L A G )  E I ”~ F I X E C ( 1 5 , ) ) ;

1* *1
‘
~2:JO 1=1 TO LTNK ~~;

CALL  I N D X _~~~ F U R ~1 (I )

C~1 T ~~’ P P C ( C H A ~~F) ;
IF ’  ( C i i \ ? F E 3 = ( ’  ~~~~~~~ ~‘B) IC HA :~FB=S~~RV A1 l CHARFP =SERVA2 ) THEN
L: A~~~’, L C C F  : P C ;
IF’ (‘1~~DS= ) T Fj ~~N

D O ;
~F~~1NPS+ 1;

~ ‘2=N F + 1;

L’I t)S (~‘I) 
r ”12;
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I
!~ET(NF, NT) ,N ET ( N T ,N F )=XX ;
M~~DS=1NDS +2;
G~.) ~O R~~3;

END;
EL .SE;
i~1:DO ;

4 It *1
/* S CA ~ C1~ F C I  S I”~~S */
1*

~ Z r = Z Z 1 ;  7~Z T r 7 Z 2;

R3:DC 3=1 TO MN DS ;
IF ( Z ~~F = L N D S ( J ) )  T~I~~N N F = J ;
t N D  B 3 ;

~ 14~~flO 1= 1 TO MNDS ;
IF  ( z z ~r = t N D s ( J ) )  ThEN NT=J ;
END R~4 ;

F ( (N F~. = r ) F ( N ~1 = ) )  I I I E N  t f f LA G = 1 ;
tF ((NF= )&(NT-~=~~)) T H E N  M FLA G =2;
IF ((MT~-.= ’)~~(NT -,= )) THEN M FLAG 3;
I F  ( M F L A C ~=~~) IIiEN

Is 5/

/5 NO O L D  SI T E  (A’) D .~ N~’W LI NK ) 5,

/5 5/

DO;
t’~F M N D S + 1
:~T,MN flS~ NF’1;
L N D S  ( N F) = ZZ F;
LNDS (N ‘1) =
N F T ( ? 4 F , N T )  X X ;

0 T O F~~~1 ;

ii
1

IF  ( ( M F L G = 1 )  ( MF L~~C~= 2 )  ) ~ I E N
/5 5/

/5  J N E  OL )  S I T E  ( A D D  A N E W  l I N K )  5/
/5

D O ;
I F  ( M F L A ~~= 1 )  1’ I I FN

DO;
NT=r1~,Ds+1;
M N D S M~i D S 4 1 ;

F Ni ) ;
E L S E ;
IF  (~1FL1~G = 2)  ‘tHEN

DC;
N ’ = N ’ T ; N I = M N D S + l ;
~‘ ZF ~~Z Z 2 ; Z Z T = ? Z 1 ;
iN D S = ~1 N D S + 1
L N t ~~ ( N T ) = Z Z T ;

E N D ;
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(NE , NT ) = X X
(;O ~I() ~~ 1;

~L :~F;
I F ( M i ~L A 1~~ 3) T H E N

/5  5/

/5  ~~‘~ t 1 C Lr IT F~ $/
/5  ~ 1

CI’;
/5  ( F ~~~ (~~< ~F LT NK ~~~~~~~~~~ F X ~~SI S */

X X N N 1 ~ ’ ( 9 F , N T )  ;
:~ (XXN = ’ ’’) ‘9’-’’~ X X N N~~T ( ~~T , NF)
I F  (XXN= ’~. ’) ‘IFF N

/5  ~~~ A ‘4 F. W L INK */
DO ;

N FT ( N? , NT ) ~X X
~t )  T~

) P~- 1 ;

T E  ( X X N - i = X X )  I ’ U f N
/5  Mfl1. ’ T P L ~ L I N N  t’OCN [) */

P1J~~’ sKZF F1Lr(r~~T1nt~T)
P I t ( ’ ? ~i i L t I P L ’  L I N K S  I3~: T W F E N  ‘,LNPc (NF ) ,

1~’ ‘, L r D ~~(s T ) )
(CO1 . ( 1 ) ,T~ (~ ~

) , ( 
~~

) A ( 
~~

) ) ;

~ HT S K I C  F I L E  ( F ! ~M O f l T )
t ’? ) I ’ ( I f l L ’ )  L I ’~K ’ , Y X N , ’ T SI L T N K ~~ ’ , X X )
(C OL (1) ,A (q )  ,A (2)  ,A (1 ) ,A (

~ ) )

¶ 
:Nr;

~C T ( ’  BH~ ;

1~ 1:;

:
~

I T
~ 

RI;

• END L I N K A D ~~_ Lt1O1 ’ ;

EN D P 2 ;

• / 5  i~F~~ ~ :~~T FIF N fl. r:~ )C F r ~t I~~F & 1  r F ~)L~Frt1~~E N F A  */
/ 5* 5 * 5 * 5 * 4 *  *5*  ~~$* * * * *  * 5 * 5 * 5 * 5 * 5 *  * *5  * 5 * 5 * 4 5 5 5 5 5/

INL~X_ INF)~~M:~~tiO C (N);
DC L N P I N  ~. r x F n ( 1t, , ) ;
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I

Tj 11+F ~t N;
KK 1L4+ (* (N—1)
LL it , +6 *  ( N — i ) ;
: 1 = SIIPSTh (~~~R I E ~~,II ,3 ) ;

2 ’ S t 7 P
~

T F~ ( S 1 R I F S , JJ , •~
)

~X I - I[~STT~ (SF ~~‘S ,KK , 2)
C H A ~~~ = S 1 J P S ’ T P ( S F F T F S ,L L , i ) ;
~Nr i NPX _ INF~~~M;

i* F’~r ~~TT’~~N .~L p~ oc: :~~ np~’ CF P N ) C F D t I P F  N E A  5/

‘ ‘.D N’~~;

‘
4

/ - .  ‘~ J [ )  EC~) 4 D  I’x~~~~~~ ,;L pI: cFr ~r 1~n’ OF 11~OC 1~D I J P i ~ I? RI M 5/

/5

// I F  rr.~;Y3LM r ~~ D S N = ’T V T A L . D f l I T P  (PR1 P~5) ,D T S I = S H R
//LK~ ~

‘ .flD TC D’) D~~N~~~Y~~~.T CrAL . LINKL ID4 ,CISP=SHR
/ / I J~i r.~ ;Y ~;I N  :-

~p
T
~~~~~~

IJp
~~ 

n u t  ( t u n I c )
1~//  S X F C  T )”’ A LL~ , P(~ N A M F P t  ¶ , r . C , 1C N V K
//~~1CT DI~ N =11II ’ 1 .P1119. C~~,DI~~P=~~1!’~
/ /~~‘1~~~ DP P~~N =t Ii 1 • T ’1119 . ~MT L., D1~~F= S H R

K r~ r:N ~t 1 I 1 .PI11’~.I~MLN ,P T  ~ I’ SII F
‘~~~

‘
~ tu~~N~~fl’1 1 • P i 1 1 ’ ~. I ,DI~;r=sP~

/ / F V C T rt ) fl -~N = 1 t i  1 .1 11~~.’V C ’ ,D1~~P~~~l1R
// ‘ V T L  P P D N ~ UI 1 • Fl 1 1~~. ~V T L , r i~~i’=s H P

• //r.~:~~iN r r  D S N : M 1 7 .P .~ T M ’ N . ) A T A ,D I S P ~~~I I H
‘
~ 
) 

~~~~~~~~~~~ i’’iC IT. rA ” A , DISF’~OLD

¶ / /~~ : M ¼ ~flT 1 Dfl “ S N - M i  ~~~~~~~ MOU’ M • D A ’ t A  ,D IS P = S H R
~~~~~~~~~~~~~~~~~~~ ‘1? ‘117t~~. ~‘R~~I’UT~~. DAT A , t~IS 1’ S  HR

// i i  ~~‘r ~ r~ ~s’~ ~M 1 7t~’~,.PI’ ‘1 f l h l~~. D A ’~A , DI SF ~
/ /~~y S r ! • .i N I :~P : Y 5 ’ CCI ’  (A ,IJ)
1/
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3. 2. 4 Connectivity Search Pro gram

M A I N  P R O C E D U R E  CN S E  5/

C N S E : P R O C  C P T I C N S ( N A I N )  ;

• /5  E X T E R N A L  [ E C C E D U B E  C A L L E D  EY E B O C E D U R E  C N S E  */

CCL PATH ~XT EN’IRY (DIN FIXED (15 ,fl) ,PIC ‘999 ’,
LIC ‘999’,BIN FIXED( 15 ,O ) ) ;

/5 DEC LAR ~~TICNS FO S T H E  F I L E S  A N D  THE
IDENTIFIERS CF FROCEDURE CNS E 5/

DCL P~~~CUT1 INPUT FILE STREAM ,
• C N S E I H I I N P U T  F I L E  S T R E A M ,

CNSECT1 CU T F U T  F i L E  STRUM;

/* FIL E ~P t1NiT 1 C O N T A I N S  TH E  N U M E E R  O F  S I T E S
AND THE PRIMITIVE CONNECTION MATRIX FCR THE
SWITCHED NETWO RK
FIL E C N S E I N 1  C O N T A I N S  THE F RC M A N D  IC SITE
SF ,R I~~L *S A N D  I N F O I ~M A T I C N  REGARDING W H A T

• NEX T M F I G f I BOR S IN THE PRIMITI VE CCNNECTION
• MATRI X ARE TC PE DELETED TO MODIFY IT

EIL F CN S E O T 1  C O N T A I N S  Til E S I M E L E  P A T H S
B E T W E E N  THE GIVEN F P C M  A N D  TO SITES 5/

DCL PCM (15~~,i5~~) CHAR (2) INIT ((2250D) (1) ‘0(’~ ) EXT .• S I T E S ( 1 E C )  C H A R ( 3  ) INI’t((150)(1)’000’ ) EXT ,
S ITEN(150)  CH R (8 ) INIT ((15( ) (1) ‘(‘0000000’ ) EXT ,

- 
TN P 1  P l C  ‘9 ’ I N I T ( ’ ” ’)  ,
TM P 8  CHAB(8) INIT(’-~~

l
~Y’(~cC’),• ( N F F ,N T T )  PlC ‘999’ ,

• PDL (*) PlC ‘~~~9’ CIt E X T ,
PTAG (* ) C H A R ( 2 )  CTL EXT ,• ( N U N C ,N T N P ,ROW ,C O L U M N ,F LA G ,FLG R ,F L G C )  BIN F I X E D ( 1 5 ,O) ,

I 
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PATHLrH BIN FIXED(15,O) EXT,
(I,J,K,N ,IP,LOOP,NPATH) BiN FIXED (15,O);

/5 INEUTS 5/

FLAG ,PATHLTII&~; /5  INITIALIS E NO MODIFICATIONS
AND PATH LENGTH FLAGS 5/

GET FILE(PBMOUT1) LIST(N) COPY (CNSEOT1);
DO 1=1 TO N;
GET FILE (EBMOUT1) EDIT ((FCM (I,J) CO J 1  To N))

(COL ~1) , (N)A (2)) ;END ;
to i~~i TO N;

GET F I L~~( E R M O U T 1 )  EDI T (S I T ! N ( I) , SIT E S ( I ) )
(COL (5) ,A (8) , X ( 2) ,A  ( 3) ) ;

END;
GET FILE (CNSEIN1) LIST(NFF,NTT) COPY (CNSEOT 1);
GET VILE (CNSEINI) EDIT (PLAG) (COL (1) ,F(1,O)) COP!(CNSEOT1) ;
GET FILE (CNSEIN1) EDIT(PATHLTH) jCOL (%),P(2,0)) COPY (CNSEOT1);
IF (FLAG=- ’~) THEN GO TO NO_MODIFICATIONS ;

• GET FILE (CNSEIN1) F.DIT(NUMC) (CCL(1),F(2,O)) COEY(CNSEOT1);

• SCOPE CF NUMC:BEGIN;

DCL FRONTOS (NtJMC) CHAR(169) VAR ;
1* MAX IMULI 20 N E X T

NEIGHBCR DELETICNS
A L L O W E D  5/

DO 1 1  To NUNC;
GET SKIP FILE (CNSEIN1) LIST(FbOMTOS (I)) COPY(CNSEOT1);

EN D;
/ 5  5/• /5 MODIFY THE PRIMITIVE CONNEC ’XICN ~A TRtX 5/

• / 5  5/• DO 1 1  ‘IC NUNC;
-• F L G R O ;

TMP8=SUBSTR (FROMTCS (1), 1,8);
DO J 1  TO N;
IF (T MP8=SITEN(3)) THEN

DO;
FLG ~~~1 ;
ROW=J ;
GO TO DONE1 ;

END;
ELSE;

END;
DC NE1 :;
IP=LENGru (FROM ‘lO S (I));
1P (IP— 1)/B ;

• DO J~ 1 TC IP—1;
PLGC 3; F

NTMP J*8+1;
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F 
TM P 8 SUB ST R ( F R O N T O S  ( I )  , NT R P ,8)
DO K 1  TO N;

IF  (TMI 8 S I T E N ( K ) )  T H E N
DO;

• FL G C 1;

G C  T O  D C NE2 ;

END;
E L S E ;

E N D ;
V DONE2: ;

PUT FILE(CNSEOT1) EDIT(’ROW= ’,ROh ,COL t JMN )
(CCL( 1) , A (4) , (2) F (3,0));

• PUT SKIP FILE(CNSECT1) LIST(FLGR ,FLGC) ;
IF ((FLGR=i)&(FLGC=i)) THEN PCM(ROW ,CCLUNN)=’O (i ’;

END;
END;

EEl  SCOFE _ CF _ N U M C ;

NO_ MCDIFICATICNS:;

CO 1 1  IC N;
PUT FILE (CN SEOI1) EDIT((PC M (I ,J) D C J= 1 TC N ) )

(CCL I )), (N) ~ ( 2) )
• ENb;

CALL P & T H ( N ,NFF ,N T 1 ,N P A I H )

/5

/* CLCSE F ILES  5/
/ 5  5,

CLOSE FIIE (FFMCUT1)
CLOSE FIL E (CNSEIN1) ;
CLOSE FILE(CNSEO’Tl)

E ND C NSE;

•P R O C E S S ;

/* BEGIN EXTERNAL PROCEDURE OF FROCEDURE CNSE 5/
,*..e****s,**ss****s****.************************,

• /5  5/ -‘/5 T HIS PROCEDUR E DETERMI NES ALL SIMPL E PA THS FROM
A GIVEN SITE 10 ANOTHER SITE I N  A GIVEN NETWCRK 5/

/5 5/
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/~ INPUTS— N ,N F F ,NTT ,SITES (.),SIT!N (.),PCM (.,.) ,
P A T H L ’IH 5/

/~ N:  N~1 M B E ~ OF S I T E S  I N  T H E  N E T W O R K
N F F :  F R C M  SITE SEIiI AL I (3 CHARACTER S)
‘ITT: ‘10 SITE SERIAL a (3 CHARACTERS)

STTES (•): A R R A Y  OF SIT E S E R I A L  IS IN THE NETWORK
SITEN (.): A R R A Y  OP SITE N A M E S  (9 CHARACTERS EACH )

IN THE N E T W O R K
• P C M ( . , . ) :  P R I M L ’ l I V E  C ON N E C T I O N  M A T R I X  CF THE NETWORK

W I T H  L I N K  CODES (2 CHARA C T E R S  EACH) AS

• F LE ~1E N T S  •

PATHLTH : LENGTH OF A SIMPLE PAT H IN TERMS OF THE
Nrj~jBEF~ OF LINKS TRAVERSED 5/

/ 5  5/
/* OUTPUTS— PDL (.),PTAG (.) ,NPA ’IH 5/

/5 PDL(.): A R ? A Y  OF S I T E S  (SERIAL IS) TRA V E R S E D
I N  A S I M P L E  PA T H

PTAG (.): A R R A Y  OF L I N K S  (LINK CODES) T R A V E R S E D
I N  A S I M P L E  PAT H

N P A I H :  N U M P E R  OF S I M P L E  P A T H S  F C U N D  5/
5/

F / 5*5*5*  * * * * * * * *** **  ***  5*5 5* 5*5*5*5*  * *5*  * *5* 5* 5*5* 5* 5* 5/

4 /5 5*  NOT ES 5*5/

/5 EXIT IS TAKEN OUT OF THE PPCCEDURE WITH ERRCR
N E S S A .~~E FO B I H E  F O L L O W I N G :

1. F~~C M A N D  TO S I T E S  A R E  T H E  S A M E  ( N F F = N T T )

ALS C

2. “S I N F ”  SITE N A M E , IF ENCCUNTERE U , IS P R I N T E D
Ci T  5/

/ * * * * ** ** * ** ** * * * * ** * * * ** ** ** * * * ** ** * * ** * * * * * * * * * * * * * */

‘I P A T H : P F O C ( N ,N FF ,N Tr , t F A T H ) ;

• /5 D E C L A E A T I O N S  F O B  T U E  F I L E  A N C  T H E
I D E N T I F I E R S  CF P R O C E D U R E  PAT H 5/

CCL CNSEOT1 OUTPUT FILE S T R E A M ;

DCL NN (i~~ ) INIT ((15~)C) ,L N N ( 1 5 C ,15~’) PlC ‘999’ INIT((22501) (1)’GOC’),
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PCM (1SO ,153) CHAR (2) EXT .
PPCM(1~~O, t’IS) CHAR (2) INIT ((22350) (1)’ ‘),
PPL(~~) ~IL  ‘999 ’ CTL EXT.
PTA G(S) CHAR (2) CTL EXT ,
SITES (1~~C) CHAR(3) EXT ,
SITFN (150) CHAR (U) EXT.
PATHLTH DIN FIXED (1~~,O) FXI ,
(I,J ,K ,L,N ,tiF,NT ,NX ,JL ,IP,NXT) PIN FIXED (1S ,fl),
(1FLC ~,NP&TH ,COtJ N ’I,LASTNN ) BIN FIXED (15,O),
(NFF ,NTT) PLC • C q Q I ,
E EC ! P L C  ‘ 99’ ;

N PAT H, COU~4
DO 1 1  ‘IC N;

IF (NFE=SITF. (I)) THEN NF~~I;
IF (NT1~~3ITES(I)) THEN NT I;

END;
PUT S K I P  E I L E ( C N S E ~) T1 )  L I S T ( N F ,N1) ;

I F  ( N F N i )  T ’ I F N
S 5 : D O ;

PUT SKIP FILE (CNS E0T1) EDIT (‘FROM AND TO SITES SAME’)
• ( C O L ( 5 ) , A ( 2 2 ) ) ;

~O ~~ E X I T ;
END S5;

E L S E ;
/5  5/

/5 SET UP N E X T  ~4 F I O , H B O L t~ M A T R I X  IN TERMS CF
SITE S~~F A L  a A N D TA G M A T R I X  IN TERM S OF
LINK CCDE */

/5  5/

S1” : D ’J 1 = 1  TC N ;
K~~0;
S 2 0 : D J  J~~1 TO N ;

IF ((PCM (I,J)= tOOl )l (PCM (I ,J)= IO1 P )) T H E N  GO TO S30;
K K+ 1;
LNN (I,K) J;
P P C M ( I , K) = P C M ( I , J)

53 1 : ;
F ’ I fl S2C;

( I )  Ic;
E N D  S i C ;

/5  5/
/* IAIN LO~;Ic
,5 5/

A LLCCA TE FDL(N) INIT ((N ) (1) ‘fl~~U’),PTAG (N ) INIT ((N) (1)’ ‘)
pr i. (IP) =N F;
,5 5,

/5 ENU S i r?  IS NCT YET OP T A I N E C  */
/ 5 5/

E N P N C D E : ;
I AS IN N =0
,5 5/
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I. ~~~ I :  Nt ~ I Y F T  F M P 1  Y •/
/ 5 5/

I~ PL ~ M ‘Y
NF’~~ & F’F I (II) ;
J L Z N N  ( N V ) ;

!~~ (JL~~C ) T H~’N

P U I ’  sK1~ FILE (CN~~ ’ t T 1 )
} D I T ( ’ * 5 ~~N t ’ NEXT N E I ~; H P O U H S  ~~ ‘ ,

~ I T F N  ( N E ’ ) )  (1’i~ I (‘i ) , A (2 ’~) ,A(~~) )
P t  ~N OPE ;

~ ~
‘
~~;

F L S E ;
I~ (IAS ~~NN -.~~’) TII~’N
S 

~~~~

~ T~
’ JL ;

N.~ I N N  (N!’ ,J)
i F  ( NX I A S r N N )  T H E N  ~~) T~ S t ~ ’;

~~ S ‘-‘(~ ;
t t ’  T~) ~- ‘t)PN OPE ;
FN :~ ~~4 ” ;

~I . 5 % - ’ ~~~~~~

~;c Ic ~ 70

~ C : ;
IF (J:JL) ‘:u~~ ;t~ r~ 1 C L N P E ;

~: s F  ~1~~J + 1 ;
5 7 C’ :

5 5 /

- .  C~I~~CK ~~~ N~~x r  N~ ’I ~; ~F ) 1 J R S ’~ N I N N  •/
5,

S L~C~ L. ~J 1~) ~1 I ;

/ 5  5,

/ ‘~ 
Ct ’N~~~L) E~ ~L L  S L ~’ E ’~ t ’N ~‘IU £1’ 1 F I ~) :~ t~H F C K
l~FF’~) RF  A r [ ’ t N~; 10 IIl~ PI~ L 5/

‘5  5/

S~~O: ~~ K = I TL ) I 
~
‘

I F  ( P D L ( K )  — l  N N  ( N E  , L ) )  T U F N  I F L t = 1 ;
4 F L S F;

FN t~ S Q C ~;
I F  ( I F L ~;- C ~) T H E N  ~~ ‘c NE WML ~[’E;

FNP :~~~~
‘
~

I t :  ( I F L ~; — 1) !HFN ~;o ‘It’ ~ C F N ~~i~F ;
F iS F

/5  5 ,
;• A ’ ~~ A N E W  S I D E  r c  EI’ L •
/ 5  5,

N F W N C ’)E
Pr& ~; ( I P) - ‘PC~i ( N F , L )

( I  ~~ 1) r h N lI T 5K ~ E li E (CN SE OT 1 ) Fi~lT (‘ PTA~; 1 ‘
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, P T A G  V P ) )  ( C O L  ( ‘s ) , A ( t )  • A (  2 ) )
z IP + 1 ;

PDL (I F) L NN ( N t :. L)
N X T = P D L  ( 1 / ) ;

IF (NX’I -.~~NT ) T H F N  ~; t ’ TO F N C N ~~C E ;
/5  5/

/5  A CA N D ! D A T F  S I M P L E  PA T H  IS OP ’IAI NFD. PATH
I N FC R P & ~~~CN 114 A R R A Y S  [‘DL A N L  [‘TAL; IS
P R I N T E D  O UT 5 /

5/

COUN ’t=COUN ’IIl ;
DEC I= IP— 1 ;
PTAG (IF) C E t I ;
NPA T~~~N P*TH+ 1 ;
I F  (CC t 1 NT~.~~2r ’ ) T H E N  ~ o TO C O P R I N T ;
COtJ N~~~0H PUT SKIP  F I L E ( C N S E C T 1)  E D I T ( ’ P A T U S ~~’,N P A T H )

( C O L ( 1 ) , A ( b ) , F ( 4 ,O ) ) ;
RI N T :  ;

IF ( I i > P A T H LT H . 1 )  T H E N  t IC DC N O P R I N r ;
[ ‘ I I I  SKIP FILE (CN SFOT1)

E D I T  ( ( S I T F N  ( I ’ D L  ( J )  ) , ‘ ( ‘ , PT M ( J )  , ‘ ) ‘ ~) J = 1 T~) P)
(CDL ( C ) ,  (10) (A ( - 4 ) ,A ( 1 ) , A ( 2 )  , A (1)))

NOPRINT : ;
/5  5 ,
/ 5  P O P  OFF L A S T  S T T E  F R C M  i r L  A N ~ S E T

LA STMN F~~l I A L  T~ P O P P F P  S I T E  •~‘
5 ;

P C P N O D E : ;
LA STNN=P [4L(U )

• [‘DL (IP) = ‘ 000’ ;
FTA G (IF) ‘‘

IF (IP=O ) THFN SO TO ~‘X lT;
E L S E  SC I C F P L ~~~T Y ;

EXIT:;

4 [‘liT SK IP F I L F ( C N S E 11) F D 1 ’ I ( ’ N P A T H = ’ , N [ A T H )
(CC L ( 4 ” )  , A ( t )  , F ( 4 4 , ’) )

FREF PP ~~,~~TkS -
END PATH ;

• • •.* • * *• . .  * s * s  * .e . .*a .  /

/ 5  END EXTERNAL i’ )C~~D URY ~SF’ i R c C T~U R t :  ~~~5~’ 5/

• / . * *. s .* *s * *. .* * * *s .* *s . s* *. s . . . . s .* * s .* * * * * * * ** * /
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‘4 /5 UPDAT E DATA PASF 5/
• /5  5/

/5 T31S PROGRAM 3 F R V F S  TO U P D A T E  T H E  D A T A  B A S E  E F P T A 1  WHEN
/5 TU~ C O M M U N I C A T I O N S  N E T W O ~’K U N D E R G C E S  A CHANGE. 5/
/5 C H A N G E S  A R ~ P R O V I D E D  CN CARD INPUT IN T H E  FOLLOWING FORMS: 5/
/5 NO ’) E C H A N G E S :  5/
/5 C O L U M N  1 S
/ 5  C O L u M N S  3 — i L  ( N A M E  OF SITE DCA CODE CONVENTICNS ) */
/5 COLUMNS 1 1— 1 3  (TYPE CF FA~~ILITY, THREE LETTER CODE) */
/ 5  COLUMN 15—1 9 (NEW FLAG VALUE) 5/
/ 5  IF CCL 20 CONTAINS ‘B’ , CONDITI CNS SPEC:FIED ARE RES ET. 5/
/* LI’~K CHAN GES : *7
/ 5  cOLTJMN s 1 L *1
/5 C’)LrJMNS 3— 7  ( L I N K  N U N E E R , [CA C O N V E N T I O N S )  5/

• / 5  COLUMNS 15—19 (NI ~W F L A G  V A L U E )  5/

/5 F L A G  VALUES APE : */
/5 E = E M P  E = E L A S T , *7

• / 5  J J AJI M f N G , ‘1 = M H D , S = S ATT EL IT E L I N K  A T T A C K .  5/
1* *1-‘ 
/* IF CCL 2” C O N T A I N S  ‘ R ’ , CONDiT IONS SPECIFIED ARE RESET. 5/

U P D A T E :  P R O C  Q P T I O M S ( M A I N ) ;
¶ I N C L r T D E  EXT ~DCL * * * ** * * ** * ** ** * * ** ** * * * * * * * * * * * * * * * * * * * * * * * * *‘

/ *** ** * * ** * ** * * * * * * * * * * * * * * * * * * * * * * *** * ** *** ** ** * **  ** ** ** * * * * * * * /
/5  TCTAL 5/6 COM MAND S *7

* 5* * * *** * * * * * * * * * *** **  *5 *5 *5 *  * *5 *5 *5 *5 *5 5*5 *5 * 5 *5/

DCL 1 C M O S  E X T
2 C E E N M  ~ H A P  5 INIT (’OPENM’),
2 CLOSM CHAr 5 INT l ‘CLOStI ‘ )
2 OPENV CHA R 5 INI T ‘CPENV’)
2 CLCSV CHAR S INIT ‘CL OSV’),
2 SE~~RM CHAR 5 INT l ‘SEQRM’~2 RESTM CHA R 5 INIT ‘RESTM ’) ,
2 S E Q R V  CH~~F 5 INIT ‘SEQRV ’~~,2 S E R L V  C H A R  5 NI I ‘ S E R L V ’  )

‘I 2 RESTV CHAR ~ INIT ‘i~ESTV’),2 REA DM CHAR 5 INI T ‘READM’) ,
2 WEITM CHAR 5 INIT ‘WRITrI’ ),
2 ADD N C HA P 5 INI T ‘A DC—M ’),
2 DEL M CHAR 5 INI T DEL—M ’),
2 REA ~ V CHA P 5 INIT ‘REA DV ’),
2 WRITV CHAR 5 INI T ‘WRITV’)
2 AEDV C CHAR 5 INIT ‘A DEVC ’),
2 A D D V ~ CHA R 5 INTl ‘A DDVB’ 1 ,
2 PLDDVA CHAR 5 INT l ‘ADDV A’ ) ,
2 ADDV R C H A R  5 I N I T  ‘ A D C V R ’ )
2 DELVD Curt? S INT ’L •DELVD’)
2 REA D~ C H A R  ~ ‘ INIT ‘i~EADR ’),2 REA ”~ C H A R  5 IN I T  ‘ R E A D ! ) ’ )
2 SE~~~V CHAR 5 [NI T ‘SECWV ’),
2 RCLUC CHA R 5 INTl ‘R~)LOC’)2 D~~~U iT C H A P  5 IN T l ‘D r Q U E ’)

/ 5  TCTAL 5/6 CONSTAN TS 5/

DCL 1 CONS EXT .
2 S T A T U S  C H A R  Lt
2 REFER CHA R L4 INIT (’LKXX’ ) ,
2 E r I O P  C U .~9 U LNII (’END. ‘) ,
2 C~ CHAP 4 INIT (, * * * *  ),,
2 DBM OD CHA R 

~ 
INIT(’

~~
B N A M

~~’L2 ‘IA SKIC CUA~ ~ INIT (’TASKNAM..~’),2 FILEID CdAR L4 INIT (’FILE’) ,

3—98

-- ---~ ---



2 ~~~~CI  L i lA ~ S i N T l  ‘ T O T A L ’ )
2 LV~~A~ i: C H A R ~3 [N I T  ‘ L I N K L K ~~f ’ )
2 T C ’ \ L  C H A R  5 I S I T  ‘ T O T A L ’ ) ,
2 ~ t:~~sz C H A R  S [N I T ‘ QTl ~~ST ’)
2 ~7 : T  CHA7 5) INT 11 ’ NRTOI’ ) ,
2 P A  C H A R  U )

F C L  ~ F I 2 T ~ S ( 1 .) C I A E  N) I h I T  ( ( 1  ) ( 1 )  ‘ E N D . ’) F X T ;
J2L CON T~ CL CHAT (3 ) AUG NRL) RXT;
1’2. I C ’ L - E A  ~ S A ~ (2 ) A L I G ’~!FC EX T ;
CCL FL :~LI3~

’ C flAF ( 2 2 h)  :~ X T ;
t ) j  51~J n  EXI ! N T SY ( F I X E D  DIN FIXED FIN )
2CC Si~~CAN L LX ’ FNT~~Y (F’ x” 7 ~IN ,FIXLD Di N) ;

PCL 1 FOf ’tL FILE S,
2 F ’ ~CT C H A P  ~ INIT ‘ R M T R ’  )
2 ? M Lg CHAR 4 I N I T  ‘PML rc ‘)
C ~~~s: C H A R  U I N I T ‘R M S I ’~ ,2 ~~~CT C H A R  U INIT ‘RMCT ’ S ,
2 VCT CHAP U :NI I ‘RVCT ’~2 I V ’f L  C HA R 4 I~~lT ‘~~ V1 L ’) ;

~C L  1 ~ CTh’tL Li~~~A ( E  l A T HS ,
2 1 L ~~O’1 CHXC (B :NIT(’PMI~~LKCT’),2 ‘ CL~ TL C h A P  8 INI’D (’R~~’RLKTL’),2 ~-~ 1C I L E C  C R A P  R T N T T ( ’ R M C T I K C T ’ )  ,
2 ~~ S:LVcT CF3A1- A INITI’ RMSILKCT ’ )

• 
- 2 ~~STLKT L CHAR 8) INIT (’R~1SILKTL’)2 P~’I L V L K T L  C h A R  H ) I N I T ( ’ R M L K L K T L ’ )

~CL  1 T 2 F C  L I N K
2 LI!~~ SI ’CI~ C I T A F ( 1 1 )
2 LI N~~~TR TJN~ CHA R ~7’~ ,1’ 2 LISLCLINK CUAR ~~5~ ;CCL L I N ~~_ I\  prY CH A R  ( 2 3 )  D~~F~~N~~D I N F O_ LINK;

~CL 1 INEC TRUNK
2 T R ~’ F~c Si’~ E (:ihAS (11 )
2 T2J~ K C PCWI T CHAiq 9

E~CL TRUNK INFO CUAR( 2 - ) DE~~I~ ~D INFO _TRUNK;

k J C I  1 E L F I ~2 ~~ IKCT2L cIiA :~~3):NITj’R?1LiccTrL’) ,L 2 2 M i . K F L A G  C H A P .  ( 8 )1  N I T  (‘ R M I K F L A G ’ )
2 LNDPAPM CHA? (&$ )INIT~~’END. ’)’DCI. ~ MLK _ EI,EM C:~A R( 2c) DEFIN~~D EL~~M_~~NLK ;

DCL 1 L~~M R M S I ,
C R~~~ICTRL CHAR A ) [NIT (‘ RNSICTRL’ ) ,
2 R~ 3:FLAG C H A R  8) L~IT (’R?ISIFLAG’) ,2 1NDpAR2 C11A2 4)INIT(’END. ‘) ;

D L  RMSI EL’~M CHA R (2-’ ) tEPIN~~C EL EM RMS I;

DCL 1 EL~~ P M C 1 ~2 R.MCTC~~7~ CHA P 8 [NIT ‘RMClCTRL’ ) ,
2 ~‘MCTFLA G C 11AE B INI T ‘ RNCTFLAG ’~2 L ’.CT DEH CHA R 8 [NIT ‘RNCTIDEN’),
2 ::icTxR~~ CHAR B INI T ‘RMCTX i~EF’) ,2 rN )PARM CHA R 14) IN1T4’ END. ’);

DCL .~NCT ELFM CHAR (31) DLFIN~~D ELEM HMCT ;

DCL 1 E~~TM EVC T
2 RV ~~TRMS~ CHA R B) INTl (‘ pvCrpMsI’ ) ,
2 PVCTRMCT CHA P 8) INIT (’RVCTRMCT’J
2 ‘~N Dp rtCM CHAR U )INT (’END. ‘)

D~~L ~VCT ELFM CHAP (2- ) tEFIN~~E EL EM~~~VCT;

DCL 1 ELE1! RVTL L
2 ~VTLR MS~ CHAR 8 INIT (’RVTLRMSI’) ,
2 F VTL}~MTh CHAP B I NIT (‘ RVTI.EMTF’)
2 RV DLRMLK CHA P 8 INIT(’RVTLRMLK’ ),
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2 E N D P A R M  C H A R ( 1 4 ) I N I T ( ’ E N D . ’)
D CL :~V T L _ E L E M  C H A H ( 2 8 )  tE~~I N E C  EL EM _~~VTL ;

D C L  C A R D  C H A R  ( 5 r )
CCL 1 S I T E  C H A N ~~E D E F I N E D  C A R D ,

2 CAR D TYPE CHA R (1),
2 Fl L L ’~ R A  C H A R 1~~2 S I TE  ID C H A R  (11~ ,• 2 F TL L ’

~ RE C f J A P (1 )
2 SITE F L A G ( S )  CFI A~~ ( 1)  ,
2 INE~~CATCR C H A R (1 )  ;

DCL C H A N G E L[NK CHA R (2r )
DCL 1 LTN K CHA NG E DEFINED CH ANGE LINK ,

2 FItLEFA CHAR 2 ,
2 LI !’~K ID CHAR 5 ,
2 ~‘ILL~~RB CHAR 7 ,
2 L I N K _ F L A G  C H A H  1

C 2 C L A F E  N E W _ F L A G  BIT (8)

DCL TR UNK ID CHAR (7);
DCL B t!F F E~ C H A P  (5~’)
DCL 1 MLK OSFINED BU~ FER ,1 2 LKIC CHAR (5),

2 T L A G  CHA P (1) ;
(

DCL 1 M S I  D E F I N E D  B U F F E R ,
2 SIT E Ch A R  ( 1 1 ) ,
2 F L A G  C H A P  (1)

DCL 1 ~ TR DEFINED B U F F E R ,
2 T R U N K  C H A R ( 7 ) ,
2 F L A G  C H A R  (1)

~~ DCL 1 M C I  D E F I N F [ )  B U F F E R
2 C I R C U IT C H A R ( ~~) ,
2 F L A G  C H A R  (1 )

DCL C O D E  BIT (8);

i)CL OLD LlNKS (10)  C H A R  
~

5 ) R
N FIXED E INA RY (15) INI’I ( )
(I 3) F I X E D  BI!~A BY (15) ,
(ID~SPEC , BOOL) BTJILTrN ;

DCL “ R ( I N K  R E F E R  C H A R  ( 4 ) ;
D C L  LINK ~ EFER CHAR (4)

DCL SITE REFD F CHAR (4)~DCL CHA R ACTER ~ HK~ (1)

/5 F L A G  V A L U E S  A P E :  5/
/5 EMP~ B = ELA S ’I, 5/
/5 3 = JAMM ~.NG , LI = M H C , S = SATTFLIT E LIN K ATTACK. 5/

CCL LNK?TH CHAR (8)
DCL FLAGS (7) CHAR (1) INIT

(I  ~ ‘B’, 1J ~~ ‘N ’
31T5 17) hT (U) iNIT ( ‘ I  (

~~~~
‘
~~ 

11
~~G *

’
B r~~~L~(O t”1 “B , ‘~~C ’0ODO 1~ ‘B ,

‘ )_  ~~~~ )“B , ‘ , •, .~ .1 ~~r ’’B , ‘c ”’ 1C ’~~O’~~) ;
D C L  W BIT (14) ~

flR BIT (14) INIT ‘~~1 1 1 ’ E• A N D  R I ’ I  ( L4 J IN:T ‘C Oi’B
X C ?  BIT ~ L~~)  I N I T  “11’~ ’ E

/5  5/
/ 5  ~ROGR ,tM E:~GINS BY OPENING FILES *7
/5 5/
CCL C H A N G I N  I N P U T  F I L E  S T R E A M ;
FfINCT TCTAL •
TA SKID=’T JPDhT E’ ;
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C B M O D = ’:~F D T A 1 ’ ;
C A L L  Lf l J I O ( 5 ,( ’)

F U N C T = C E E N M •
T F I L F S  ( 1)  = F r ~TR ;
‘IFI L E S ( 2 ~~= R M L K ;
‘ r F IL E s ( 3 ) ~~ R M S I ;
T E l L  E S ( L I ) = R M C T ;
IFI L E S ( 5 ) R V C T ;
T F I L E S ( 6 ) = R V I L ;
TEl L E S ( 7 )  r E N D P ;
C A L L  D I~lO (4 / ’) ;

O N  ~N D F I L E  (C 1r~N G I N )  GO TO S T O P ;
CN E R R C R  ~iEG iN

F u N d D~~QUE ;
CALL DDIO( 14,~~)ST OP;

END ;

N~~XT CARD:
— F U NCT = P E S T M ;

CALL DF310(3 ,.I’)
F U N C T O F E N M

CALL D~~IO (14,~~)GET FILE (LHANG ~~N) EDIT ((.ARC) (COL (1), A (5’)) C3PY;
CHAN GE LINK = CARD;

IF ((CAP D TYPE = ‘A’ ~~C A H D T Y P F  -~~ ‘5’ &
(CARD
:TYPE -.= ‘L ’  ) THEN

DO ’
• PUF SKIP LIST (’INPtJ I ERR OR , CAR D TY PE =‘ ,CAR D TYPE)

— GC TC NE X T CARE ;
END;

N EW F L A G  = ‘~~~~ ( .) ~r~~’ ’ B ;
W = O R ;
DO 3 = 1 TO 5;

DO I = 1 Ti) 7
IF (SITE FL~~G (J) = FLAGS (I)) THEN DO;

NEW ?LAG = t~OO L ( N E W  F4 L~~~, D I T S ( I )  , O~~)GO ~[O E N D _ I;
END;

E N D ;
PUT EDIT (‘ILLEGAL FLAG ‘, SIT E_ F L A G ( J ) ) ( S K I P , A , A);

E N D _ I: END;

IF (INDICA TOR = ‘H’) ThEN DO;
W =
NEW FLA 8_ 

B O O L ( N E W _ F L A G , ‘ 1 1 1 1 1  ‘B , X C R )
4 E N D ;

I F  ( C A R D  T Y E E = ’ A’) T H E N  C A L L  R E S E T  A L L ;
IF (CARD TYPE= ’S’~ THEN CALL SET S’ITE;
IF (CARD TYP€= ’L’J THEN C A l L  SET LI~~K;

~ T A T U ~ CK;
FTINCT=CLOSM ;

• CALL DBIC (L4 )
purr SKIP LIDI (‘PREVI OUS CARD PECCESSING COMPLETED’)

GO TO NEXT _ CA RD;

RESET ALL: PRCCEC t IRE ;
NE ’

~ F L A G  =
— tINSPEC (C IIARACTER)

C A L L  RF ~5ET A L L  SITES ;
CALL RE SE T A LL L IN K S
C A L L  RES ET ALL T R U N K ~C A L L  fl~~SET A L L d I R C uI ’I E ;

3—101

I 

—•—
~~~~~

-— 
- ‘•“- •~2~ • - - - ... •.  ••~~ 

- .4



vu—.- _•.
~
_ — -“ _\ 

~~
--. .- •—-- -•-- -‘—-S —5--- 5 ———. ~~~~~~~~ -5 

—
— - - - ______ 

—~~- - v u - _~~~ •

¶

E N D  RES ET_ A L L ;

RESE T %LL SITES : ERCC;
— Ft TN CT = RESTLI ;

CA LL DB IO (3,-’))
S T A T U S  =
YUNCT = 5EQ~~N;FILEID = RNS I
ELMLIST ‘RM ~~ICT8L’ ~~ 

‘RMS IFLAG ’ ~
) ENDP;

CALL DBIO (6 0);
DO WHILE (S’fATUS = OK) ;
BUFFER = rOA REA ~IF (EJNSPEC(MS I.FLAG) -

~~~ ‘~~~~~~)(~~ ) ‘B) THEN
DO;

PUT SKIP EDIT (‘MEI= ’ , MSI) ((5) A)

FUNCI WRIIN;
CONTROL = MSI.S IT E
ELMLIST ‘RMSIFI.-Aó ’ II END?;• IOABEA = CHA RAC TER;
CALL DBIO(7 C i ) ;
FUNCT = SF~Q~~M-ELNLIST = ~EN~~ICT RL ’ fl ‘RNSIFLAG’ )

~ ENDP;
END;

CALL DBI C (6 ,”)
END;
END RES ET_ ALL_ SIT ES ;

R E S E T  A L L  LINKS : £ROC;
— F13NCT = RESTM;

CALL DBIO (3,O)
STATUS = CK-
FUNCT = SEQ~~M;
FILEID BMLK
E L N L I S T  = RMLI~CIRL gg  R M L K F IA G  J J  E N D ? ;
CALL DBIC (6 ‘3)
DO WHIL1~ (Sf AT!~S OK) ;
BUFFER = tOAREA
IF (UNSPEC(MLK. FLAG) -‘ ‘ (i3030 ’ 1’B)  THEN
DO;

PUT SKIP EDIT (‘NLK= ’, MLK ) ((5) A)

FUNCT = WRI ’IM;
CONTROL NLK .LKIC;
ELLILIST R M L K F L A G  fl ENDP;

4 IQAREA = CHA RAC TER ;
CALL DBIO (7 0);
PUNCT = SSQ~~N!LNLLST = ~ ML~~CTRL II RMLKFLA G H ENDP ;
END;

CALL DBIC(6 ,D)
END;
END RESET_ ALL_ LINKS ;

RE SE T ALL TRUNKS : FROC;
— F1ThCT RESTM;

C A L L  D B I C ( 3 ,0 ) ;
STATUS =

• F T J N C T  = S E Qf ~M;FI LEID = RN T B
ELLILIST = ‘ P N ~ RCTRL ’ ) ‘BMIBFLAG ’ END? ;
CALL DBIC(6 C)
DO WHILE LS’fATh~S = OK)
BI1FFER = tOA REA
IF (UNSPEC (MT B. F L A G )  -~~~ ‘ ~‘C1)C ’~’ B) THEN
DO;
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F U T  ~ K I [  F L - I T  ( ‘ M T R~~’ , M T R )  ( ( 5 ) A ) ;
F’1~ICT = WR ITM;
C ) N ! N O L  = M ’IR .TPUNK
E L ~~LL ;T  = ‘ F M T R F L A G 1 I I  E N D P ;
L)AH:~A = C HA R AC TEE ;
C A L L  D R IC (7 ,))
FU KCT = SEçFM
~‘~~~L1 ST = I I ‘I’LM TRFL A G’ I I  ENDP;
E N D

C~I.I. DRI .~ (~~ I, ~
,) ;

N.) Prs i-: 1_ A L L 1~~uNKs ;

R::.F:- ~LL CI?CUIIS: L ROC;
— F~T N C T  RESTLI ;

CALL C!31C(3 , - );
~TAIL J S = 0K
FIJN CT S!ç~~M ;
F LEID = CT-
F L M L J S T  R~1C~~C T h L  I~ RN CT F L A G  j~ EN DP;
C A L L  D B I I )  (b
DO WHILE (S~ A ~~JS = OK ) ;
PUFFER = t O A b E A ;• I F ( f l N SP EC (M C ’I .F L A G )  - =  ‘~jO~~,ON’’’B) THENDC ;

LOT ~ K~~P E r - IT ( ‘ M C T = ’ , M C T )  ( ( 5 ) A ) ;
I 

FJNC T = W R I T M ;
CO NTROL = MCT. C I R C U I T ;
E L M I I S T  = R M C T F L A G  H
I J A R F . A  = C H A R A C T E R ;
C A L L  D B I O ( 7  0 ) ;
F U N C T  = SJ ~ct- M
~LML IST = .-~. 1~C ’ I C T P L  I I  R M C T F L A G  I I  END?;
F N D

CALL DP~~
, (6,’)

\

F N )  R E S E T _ ALL _C IR C U I T S ;

S::~”_ ~I rY: Ft ~CCEPIIR F
i~~T SKI 7 Df’I (‘SI15=’ ,SITE _ID) (CCL(V ) ,A ,A) ;
I-mNCT = FE~~DM ;F I L E I D  = R M S I ;
C O N T R O L  = SITE I D ;
~ L M L I S T  = R M S I T L A G  I EN C?;
C A L L  D B T O ( 7 ,~ - ) ;
F II M C T  W~~ITM

4 CHARACTER = IóAK FA ;
UNS IEC (CHAPACTE F ) = EOOL ( N E W  F L A G , U N S P E C  ( C H A R A C T E R ) ,  W ) ;
IO I t H E A  C H A R A C T E R ;
C A L L  D3l~

)
~~7 (~)

r u u r S K I P ~ D fT  ( ‘ L I N K S  W H I C H  S T A R T  H E R E ’ )  ( C O L ( 1 2 ) , A ) ;
N
LN KR T H ~M SILKTL ;= ‘LKTL ’;
C A L L  R~~A E T L  G I V E N  S I T E ;
DO WHILE 1REFFE ~~~ ENDF)

S I T E  F E E E ~ = R E F E R ;
C A I L SFT L I N K
R E F ~~R = ~ TTE ~EFER ;C A L L  R E A D  T L G I V E N  S I T E ;• EN D;

/5  -

N O W  G E T  L I N K S  T H A T  T E R M I N A T E H E R E .
5/

[ U T  S K I P  E D I T  ( ‘ L I N K S  W H i C H  E N D  H E R E ’ )  (COL ( 1 2 ) ,  A);
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• L N K P T U  = ‘PMEILK’IS’ ;• I E F E R  = ‘L K T S ’
• C A L L  R E A D  TL GI V EN SITE;

• DC W H i L E  f lE T E R  -.= E N C P )
SITE R E F F F = ~E FE R;
C A L T . SET L I N K
~ E F F R  = SITE ~FFER ;
CALL FE A D  TL~~G IVEN SITE;
E N D  — — -

E N D  S~~’_ SITF;

A D TL G IVEN S1TE : k-RO CEI II ’RE ;
F T I N C T  = ~E A D V ;

• F I L E I D  = ~ V T L
LKPAT H = L N K P ~~H •
EL~~LI S T  = ~~VTL E LE M ;

I C C N T R C L  = S I T E I r ;
C A L L  DBIO (9,~~YrL i N K  I N F O  = r O & R EA
IPtI NE ID = L IN K  TR~~NK;L I N K  II) = L I N I (  t I N K ;

/5  
- _

C L I E C K  IF  W E ’ V E  A L h ~E A D Y  P R O C E S S E D  T H S  L I N K  FCR THIS SITE.
5,

DO W H I L E  ( R E F E R  ~~ E N D ? )  ;

• N T F D  =
IF N < 1 THFN IC;

N
CLC Lh4KS (N) = LINK ID;
R E T T T B N ;
E N D

ELS E DO I = 1 TO N W 1I IL E ( N T F D  =
IF O L D  L I N K S ( I )  = L I N K  ID  T H E N  N T F D  1;
END;

& IF NTFD = 1 THEN CALL DBIO (9 ‘ I )
ELS E IF N > = 10 THE N REfh 1~ h~;ELSE DO;

N =  N f l ;
O L D  L I N K S ( N )  = L I N K _ I D ;
RET~TBN ;END;

END;
ENA~ READ _TL_ GIVEN _S ITE;

SET LINK: PR OCKDUR E
FLi T S K I P EDIT ( ‘ L I N K = ’ ,L I N K  I D )  (COL ( 1 5 ) , A , A ) ;
F U N C T = REA DM; —

• FILEID =
C C N T R C L  = L I N K  1C
E L M L I S T  R M L x ? L A ~ I E N D P ;

• CALL DBIC (7 )
FUNCT = W P I 1 M

• C H A RA CTER IbAREA ;
UN S P E C  ( C H A R A C T E R ) = B O O L ( N E W  F L A G , U N S F F . C  (CHARACTER) , W)
IOARE A = CHARAC TER ; —

CALL DBIC (7 C .) .  • 
-
•

REFER ‘fK ’rL’
• C A L L  R E A D  T L  ~ IV~~N L I N K ;

DO W H I L E  IR EFER -‘~~~E N D P )
E U? SKIP EDIT (‘TFUNK= ’,~~R U N K  _ 1D) (CO I ( 2 ( - ) , A , A ) ;

FUNCT BEA CM ;
FILEIt ) RLIT R ;
CCN -rR CL TR UNK 1C
ELMLIST = ‘BMIR?LA ~~’ I) E N D ? ;  —
CALL CBIO(7 ~

) ; I 
-

FUNCI = WRIi~NCHARACTER = I?~A REA ;
UN SPEC (CHA RA C IEh ) = B OOL (NE W _ F L A G , U N S P E C  ( C H A R A C T E R )  , W)

- _ ___
~~~~~
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Si

= CUA FACT E~~;CAl L DIllO (7,~
(•)

LINK ~F F E ~• - C A L L S~~T C I R C U I T S  c~I V E N  T R U N K ;
L I N K  R P F E R  —

C A L L  R E A D  T L  G I V E N  L I N K ;
E N D ’

-~ E N D  SF ~~~ L I N K ;

R L A D  L GIVEN LINK: [RocEDu i:E;
— F L J N C T  =

EILEIP) = ~ V’IL
S LKPA T H = RML KLKTL ;

CO:4 TF O~ = LINK ID -
F L M L I S ~ = B V T L~~~~~ I I  E N E P ;
CALL DBI O (9 );

• T R U N K  ID = ¶ O A R E A ;
E N D  R~~A D _ -rL _ G 1V F N _ LINK ;

S~~T C I-~CUITS G IV E N  T h LJ N K : F~~C C E D U R E ;
— 

~ E F E ~ = T L K C T ~~
;

D ) W ItI L E (Ri~F ER - =  E N D P ) ;
F U N C T  = R E A D y ;
F I L E I D  = R V C I
L K ~~AT H = R M T R L ~cCTCONTR OL = TRUNK Iô;
ELMLI SI = RVCTR!CI I I  END?;

-~~ C A L L  C U I C - (9 ,” ) ; $
IF (R~-~F~~r ‘ END?) ThEN

• DC
P U ~ SKIP EDIT (‘CIRC UIT= ’,IOAR EA) (CCL (25). A ,A (9))

CCNT iICL IOA R EA ;
F U N C T  =
F I L E I D  = R M C T
F L ’.L I S T  = R M C I F I A G  I I  E N D ? ;
C A L L  C E I O  (7 C~)
FU NCT = W P I ~~11
C H A R A C T E E  = I Ô A R E A ;
LJ N S P E C  ( C H A R A C T E R )  =

B O O L (N E W  FLAG , U N S P E C  ( C H A R A C T E R )  , W)
I G A R E A  = C H A R A C T E R ;

• C A L L  E E I O ( 7 , r )
END ;

- 
I ~NL) SET_CIRCUITS_G I V E N _ TRUN K ;

;T OP :
E X T  ~3 J T I N E :

P1~T S K I ?  L I S T  ( ‘ A L L  C H A N G r~S C O M P L E T E D ’ )
C L C S E  F I L E  ( C H A N G I N )
F T J N C T C L C S M ;

- J C A L L  C R I O ( L 4 , 1~)
F U N C T DE~~IJE;cA LL cn io (L4 ,~ j;

~ DD HEDATE ;
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3.4 t’TIIATY PROG RAM

1)Ifl ’TIl (Data Base Utility Program) is a general maintenance facility for the

TOTAL data base. It provides a mechanism by which a user can add circuits , trunks,

links , or sites to the data base; delete circuits , trunks , links , or sites; change any

data fields associated with circuits , trunks , links , or sites; or change the relationships

• 
- 

among the various circuits , trunks , links , or sites. Thi s section contains a general

description of the capabilities of DIUTIL . A progran-i listing appears in Paragraph

3. 4.6.

3. 4. 1 Ackling Records

To add a site master record , the user must specify the control key, and may

optionally speci fy any data fi elds contained in the record. Any unspecified data

field s are left blank , except for the flag field which is (initially) set to indicate that

the site has not been knocked out; this rule also applies to links , trunks , and

circuits.

To add aj J~~, the user must specify the link control key and the control keys of

the two sites joined by the link . Optionally , he may specify any of the data fi elds con-

tained in the link record except for the location and facility fi elds , which are auto-

matically set to correspond to the specifi ed sites. If the specifi ed sites are not already

present in the data base , they are add ed .

To add a trunk, the user must specif y the trunk control key and the ordered set

of links over which the trunk is routed . Optionally, he may ,pecify any of the data

j fields contained in the trunk record except for the location and facility fields , which

are derived from the endpoints of the specifi ed links and set automatically. The speci—

fi ed links must already be present In the data base and must trace a continuous path ,

in the order specified , from one end of the t runk to the other . If these conditions are

satisfied , the trunk master record is added to the data base; an order ed set of

variable records (corresponding to the specified links) is also added , providing the

desired relationships among the trun k , links , and sites.
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Adding a circui t is si milar to adding a trun k. To add a ci rcuit , the user must

specify the circuit cont rol key and the ordered set of trunks over which the circui t is

routed , ( )p tionally , he may specify any of the data fi elds contained in the circuit

record , except for the location and fac ility fields , which ai’” derived from the end-

points of the specifi ed t runks and set automatically. These trunks must already be

present in the data I)ase and must trace a continuous path , in the order specifi ed ,
from one end of the circuit to the other. When these conditions are sati sfi ed , the

circuit master record is added to the data base; an ordered set of variable records

(corresponding to the specifi ed trunks) is also added , providing the desired relation-

ships among the circuit , trunks , and sites.

3.-t .2 I)eleting Records
4

A user of 1)BUTll~ can delete any circuit , trunk , link , or site by specifying the

control key of the record to be deleted . Because sites and links are actual physical

entities, wherea s trunks and circuits are logical concepts , their deletions are handled

in different manners. Although deletion of a site or link is likely to be perman ent,

4 a “d eleted’’ circuit or trun k will often reappea r with most of the same data fi elds

hut with different routing specified .

When a user specifies the del etion of a circuit , the variable records specifying

the routing of the circui t over a set of trunks are deleted from the data base. 1 ic

circuit master record remains in the (Iota base but is ‘‘flagged for deteti~Ifl . ‘‘ That is ,

unless the user specifies the addition of another circui t wi th the identical control key

later during the same invocation of I) ill ‘ I l l . , t he flagged record wil l  ~~ si ca Ily

deleted fro m the data base (luring a final cleazuzp step in the program, If the ci rcuit

is subsequ ently added again , any data fields not respecifi ed retain thei r previous

values, The user thus has the ability to add a circuit twice an~ delet e it without

having to respeclfy the data fields .

• Similar processing is (lon e for deletion of a t run k with the additional restriction

that a trunk cannot he deleted unless It is not being used by circuits.  Before deleting

a trunk , a user must first delete all  circuits riding th e trunk .
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Uefore deleting a link , a user must first (Ielete all trunks us ing the l ink .  l n l i  he
I I I  !etion of c i rcui t s  and trunks , however , a request to (Ic icle link results  i I he

immedia te phy sical deleti on of the specified link n aster record.

-‘ s with  l inks , a request to (I c i c l e  a si te  r esults in tht in niodi a t phys ical del e—

- • 
l ion I d  the  speeifi ed site master record. Also , l)ef(}re deleting a site , a user must
f i r st  delete all t runks passing through the site, in addit ion , :tll l inks that  hav e  I he

specified site as an end point should also he deleted. However , S~flce i t is  in c onveni en t

I I verify that  th is  last condition has been sat isf ied , I)Ul”l ll . instead wil l  honor ()fli\

I I~ i t ! ’  ‘‘(lelet( ’ ’ 1’eClUeSts following t li€ ’ 5UI ’(’ ,’~~~)~~- Ll  deletion of a site . Further , a su c - - -~

fu I si te  del eti on enables a subsequent ‘‘garbage coil cction ’ step dur ing  whi  cli a l l  l ink s
an(I sIt es  used h~’ no t runks  are delet ed . These precautions are taken to ensure

th e  u ser does not a t tempt to route a trun k over a l ink  with deleted end points ,

4.3 Rerouting Trunks

Since a common irtaintenance operati on is the rerout ing of a trun k over a ne~v
set of links without changing its  endpoints or affecting the tr~uik routing of all

affected ci rcui ts , such a capabil iti’ has been built into l )BU TH5 .  To reroute a trun k ,
the  user must specify oni the  trunk control key and the ordered set of l inks over

- - which the t run k is to be routed. The specifi ed links must trace a continuous path , and
the n~~v endpoints must b~ the  same as the oh! Ofles , If the conditions are satisfied ,
then the old variabl e records associating the trunk and links are deleted and a n~~v set ,
reflecting the rerouting, is added ,

3.1.- i (‘hangi ng l)ata Fields

DBUTIL provides the use~ with the ability to modify any of the (Iota fields that
can be specifi ed during an add request. One operati on is provided to allow the user

$ to update any of the data fields contained in a master record except for the location
and facility fields , which are derived from and roust correspond to the routing i n5for—

• mation reflected by the variable records.
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Since it is occasionally necessary to modify those fields directly, a separate

operation is provided to permit updating the location and facility fields of circuit ,

trun k , and link master records.

3.4 ,5 Garbage Collection

The “garbage collection” step discussed in connection with deletion of sites can

also be enabled directly by the user. If specified by the user, OBUTIL will delete

fro m the (Iota base any link and sites not used by circuits or trunks , thus reducing

the amoun t of data stored and freeing space for future additions.

I

I
S.
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3.4.6 DBUTIL PROGRAM LISTtNG

1* ~T’~ C
/ 4  ~S S ~ S. ( I ” ~~ ’~~~~~ *7
/ 4  f l V I T I ,
1. ~~~~~~~~~~ (~~~~

-~-~~) *1
/ 4  ‘ 1-’~ :N:’- ‘I,

/ 4  3 - U ~~)~ J~~~C
/~~~

/4 I7T ’~~~~T~’ T  *1
/4  1L LI N K 4/
/4  ; c 3 : T T S  4/

,‘ *  ~I~~’ L C ~~~~
s 1J ’ ”  4/

/4  ~~ L T ’ ~ ~I~~K 4/
/ 9  f l E L _ L: ’i~c 4/

7* rI~- L~~~ I~~~ s 4/
/4  i- ’: 

~1( / 4  C L C C N  *7
/4  C L T ~~” N Y  4/
/ 4  CL _ L 5 ”  4/

*1I- -’ / 4  ~ L— ~~~~~”-
-
~I N ;  4/

/4  ~~~4 _ F E .’r~ E cF 4/
/4  ~~ ‘~~~

‘
~~~~ 

j ) f ’ ( *1
/9  ~E~~~~~ F L T E  4/
/4  P -~D 

-- ~‘-‘o~~T~’ 4/
/4  :—/ A~~~cH~~N (;rLoc 4/
/4  P ~Y’ LPP FI’~LD S 4/

7* ~ C i T i N ~ 4/

*7
/ 4  P~~P~~ I P t ~T A  *7
1~ ~~ : :L~~ ; 

~1

‘ 
~‘L ;~

-
~ ~l 4/

/4  (~~L~~~ 1_ LL —— ~~Y~~L~ ? PCI NT) 4/

1* (FL-IS H ~~~~~~~~~~~~ — —  N~~~~
1i 
~Y POINT ) 4/

/4  :‘;‘~vr 4/
/4  ~ C $ ( ~1l~( LF) ~1
/4  ~~~~~~~~~~ 4/

,‘~~ ~~~~~~~~ 4/
- 4 4/

/4  (i~-~ “T  i N E T C  —
~~~ FN T PY P O I N T) 4/

/4  ( p p ~~~. i L ’ ç —— ~
‘
~‘‘IRY PO IN T )  4/

/4  “ -
-~~ 4/

/ 4  - ; - \ -~~~~~
‘
~ 
; C ( L L ~~C T */

/4  4/
/ 4 * 4 * # 4 $ $ 4* * *4 * *4 * S * * * * * *4 4* * * * *4 * ~~~~* * 4 * $* * * * * * * * * * * * *$ * * * * * * * * * * * * * * * */
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/ $ * 4 3  C 4 4 -~ L 3 * 4 * ~ $ $4  * ~ * * ~ * *4 4  * * * * * * 4*  * *4 4*  * $ 4 4  * * * * * 4 4*  * 4* * * * * * * * * * * 4* * * 4/

/4  
4,

,* ~~~~~~~~ ~~ : oT’~~NA ~~C~ :~~~_~~1 b  4/

/3 v ’ - - /T)’,.5:L,—5 ’NF — — / ; _ “ ‘ — — —  N~~’tE 4/

/4 .1 • ‘1 6 OCT ~~~7 ?. •1~ B~~SS~~A t ~( 1ST ~ E L E A S  E ) * /

,
4 2. ’ 1 17 ‘C~ 77 ~~. J. O A S S M A N  4/

/3  ) .~ . ~ id OCT 77 M • J. ~~ S S M A ~J 4,

/3  ~~~~ i 1° OCT 77 ~~. J. flA~~NM~~N 4/  ~- 

-

/4  3. - 1  2-3 O CT 77 1. 3. 3 A S S M A N 4/ ‘

/ $  ‘ 3 . ~.2 ~~ OC’ 77 ‘~~. 3. ~ A S S M A N  4/

/4  ~~,‘ 3 “2 N U ’/ 77 1. J .  3A S S M A N 4/

/4  
4/

/ * * * * * * * * 4 4  * * * ¾ * * * -~ * * * ~‘ * * * * 4*  4*  * *4*  * * *4 *  * * * * * * * * * * * * 4 4* 4 * 4 * 4 * 4 *  * 4 4* 4 * 4  / 

:1

-) :T::- -’? ~ ( 7 A ~~/) T:~~N~~(~~.~I N ) ;

T,F UT i--U~ ~ iP T PP ~/
r~~~~ •~~~y- :  

~~~~~~ c~~~r JT.t i - (1 ’ ) vApy ::(;;

,~~ ch~ - T. ~ ;P :3 F T~~L~ W1i P~. N~~~~ V F P 3 I C N  CO T ~P I L P D :  4/

7LL ’L
~~

P T  V~~~~ T A ’~~~~~~ T~ ~ ) ‘ A .~~CT ” K (2Li ) / * V T ~~SIC N X X .  X X  ITt MCN YY~~/
I N I T T A L ( ’ v F i 3 I O N ’3 .~~3 j 2 NOV 7 7 ) ;

/4  ~II~ IT T:~~~ ~~~ ‘H’- C~~PIT 4/
L T (” ~~~ PC B:’~ -~~ Y ~ :X~~r (  ~1 ,

’) ;N:TI~~1 (
“I ) ;

/ 4  “~- /T ~Ii~~”T NT  F~ T I-I TT i’O TT ~L ~~~ur’cP L: ~~ A R Y  (S YS ~) . T C T A L  P L 1D P I O )  4/

‘7 15 ~’ r ~~J~~~ 
r
~x TP C ;

‘~~ ‘ ‘~D ~ P • : - -~C LU ~~~— D  P C L ~~/ A T : T U N .~ *7
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/4  IO~~~E A PORTI P1’IS FOR SITE , L ’ N K , T RUNK , A N D  C I R C U I T  M A S T E R  F I L E S  4/
/ 4  ( ‘ H E S F  S T R ’ T C T ! 1F E 3  A R E  B A S F ’ ~ SO ‘T H AT T H E Y  C A N  O C C U F Y  T H E  S A M E  4/

TO F A GTT AS IC~~ ’F ’ t . I~) A P F A ~’ W I L L  E F  SET ‘Tç- U A L TG A D D R  ( I O A R A ) . 4/

EEC L ?e~ E
1 I OS I T E  BAS E D (I O A R E A P ) ,
2 RM SIC’P~L,

3 ~ E O L C C  C H A R A C T E R ( 8 ) ,
~ F~~- I L I T Y C H A ’ A C T F ~~ (3)

7 R V ~~~~~~~T ( ’~’ C IIAFA C ’ ER(2),
2 R~~5IFLA -; CUA~ ~L C T . ’2 ( 1 )  ,
2 ~~ S I C C ~~ CHA RA CT Er ~~ 1 ’ )  , / 4  Ltf IT ’JDF (7) , LON ( ITTJDE (8) */

- i 2 ~~~~~~~~~~~~ C U \ H - ~C T P R ( 3)
7 RM~~~FILi. C H - \ P A CT E P ( 7 ) ,

1 I O L~~~1~ 5)V~E D ( I O~~FFAP) ,
2 L’~l~TCT:~L C l I 1 I - l -~CT ~~P (5 )
2 T- ’~LKF I  A - ~ CH ~~ACT Ei ~ ( 1 )
2 P ’ 1 L F T P ’tN  C EIA R~~C T / ”  H )  ,
2 L~ Ccr~: CflAP A C~ E R ( 2 )  ,
2 /T-1 L ’~ F LL C i IA~ ‘t C T~~P ( 2 )
2 L N K S IT T : 1 ,

4 P M L ~ I-T:LC CHAP A C T F P (Fl ) ,
3 F T I L K F F A C  C HA~~A C T E D ( 3 ) ,
2 L NK3I TP2 ,

3 9ML ~ T C L C  c: lA~~~c” F P  (8)
3 P M L K T F A T :  CHA 9 AC T ~~P (3 )  ,

1 I’)~~R~IN ,~c E A3FE( IOA P EA P ) ,
2 R~”I~? C T F L ,

3 T N ’ J N ~< I ! ~ C9~~T ? A C T F 9  ( 6 )
3 SA C I I ’t L A C T R ( l )  ,

2 TP ” L A ~ CF i U ’A C I E R ( 1 ) ,
2 RMT 1PC ~ T Cli CT~~~ (1) ,
2 :~u~T P T c A 7  CHU~A C T T F  (Li )
2 R M T ~~B~~’:P C I I \ I -~~CT T - P ( 5 ) ,
2 R~~:-~~- \ v A L  C TI - \ 9 A~ 

-
~ :

-
~~ ( 3 )  ,

2 R M T ~~FT L L C 9 A P I C T E P ( L 4 ) ,
2 Tt ’ ’ J N K S T T ~~1 ,
3 L~~T ’2FF LC Ci1 .~~9A C T 2 t 1( 8 )  ,
3 ‘ - :~ 2r Ft ’A C C -tAI ~ AC ‘IF r (~~)

2 T PU ’~F 3ITT:2 ,

~ ~ M ‘TTOLC CI!-\ ” ~CT~’7 ( f-i ) , 
—

~ I— 11T N F A C  C H A N .~t ( T F R ( 3 )
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1 0( 1.1( 1111’ P \~~ I-T I’  ( I O A I ’  V A T ’ )
-~ ~ M C I T C T ~~L ,

~ 
~~~~~~~ U CT! 1 I 1AC’T’ ~~ (8)

1 ~~~-\‘~A t ’ TF’” ( 1 )  ,

5’ R ’~C ‘F l  i - ;  t H A i ’  ~CTF r ( 1 )
2 R N C ’ ’l. ; ” P  c l l : \ :~t~C ’’1 ( 2 ) ~

4 2 ‘1’~C “ii  ~I ’L ( ‘ I \ I •
~~(~ ~‘‘ .‘ T. ( 1)

2 ~~INC “1 ‘~- ‘N  C . I A F T  AL ” ‘T ~ (1)
a. 7V ( ’ ’~~ -’~~ ( . U A N ~~CT ’- ’ T  ( H ) ,

- 
- 

2 R~~~~t
• ‘ 

~~ ‘IL ( ‘ I ! A ~~A ( “ ‘2 (Li ) ,
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I 0’i’ S l  ‘A . N ” ’  ,\V ‘0 !  I’0 ’ ’L I’ I,l ’ (’’)

1 5 P A  ‘ ‘ ‘ A .  I I  r~ 1’ 1 1,!,~~- ’ . I ’ iI T 1 ,I ’ ( I ’ )  ;
Ill PA I’ ll ‘ ‘

:‘.-  I ‘I’. SI S IN ~~ 1’ l I  5 1 1 ’ ) . $

I 5” 5’’ F - A  F A ” ’.’ h r  ‘ ‘ “ - I F S

‘. 15! I E ’ A l O ’ - ” l L ! 55;  / ‘~ 1 , 5 - h l’IoU” .’ 1’ 1S 0’S~’5~’ET ’ *‘‘

\5)
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ELS E IF REQU T LS r_ L F V E L = ’ L ’  T I -T EN /55* L I N K  ***/
DO;

C A L L  R E A D  S ! TB F I E L D S  (14 )
I N D A T A . R M L K C T R L = K ~ Y;
INDATA.R 1ILK F’LA G SETFLAG (DFIELC (l ));
IN CA T A . R IILKT PAN=D FIE L P (2 ) ;

- - I N D A T A . F I I L ~( C C D E = D F I E L 1 I ( 3 ) ;
I N D A ” A .  RIU I I F I L L = D F I E L D  ( 14 ) ;
TOPCA TEI,IIK = STRING (r’0FIELD)-.= ’ ‘ ;

,‘f

I’? S F FA F TC F= ’:’ THEN
CALL SEAP_ SI~~F EA TA ; / 4  SIT E DATA PRESENT 5/

EN C;

ELSE IF I3EQUEST LEVEL= ’S’ T H E N  /*** SITE (S) *5 4/
C A L L  R E A D _ S I T E _ DATA;

E L S E
4 DO;  /4 THIS “CANNOT ” HAPPEN 4/

C A L L  M S G ( 1 ~~, ’ R E Q U E S T  L E V E L I M P R O P E R L Y  SET W I T H I N  S U E P . O U T I N E  ‘ 3 3
‘R E A D _ A C D C H A N G E :  ‘‘ ‘I IR EQ UEST ,.LEVEL II ’’’’ );

C A L L  P L U S H _ REQU E ST;
ES EQ U E ST =5 EXT ;
LIT, T U R N ;

E N D ;

/5 C C M N C N  TEST F C R E N E  O F  R E Q U E S T  4/

IF VER IFY (SEPA !1AT OR ,V A L I E _ E N D ,SEP)-. = . THEN
DO;

CALL MSG (14 ,’FIXTRA NEOEJ S DAT A BEGINNING ‘‘‘I( SEPA RATOR II
‘ ‘ ‘  IGNORED. ’);

C A L L  FLIISH REQII EST;

R E T U R N ;

~ ND / 4  R E A D  A D )C U A N G E  5/ ;
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/ 4  :!bJ5311O!I TIN F !TEAC _ P F L E T E  5/
/5  5/
/5  “SITS /L SIRF’ITI N E , C I L L E D  LY R F A I I _ F I E Q I I E S T , P R O C E S S E S  T H E  USE R 5/
/5  IT N ”U’’5’ ~ 

‘i0/ A PFI. N’TF ~~~i i l i - ’S1 . WH EN kI:I A I1 T)ELFTE F~, NIS II ES , T H E  5/
/ 5  S / ’ ! - ’/  T N !’II C SP’L I C T F I C A C I O N S  A P E  I N  T H E  I N F A T A  STL U CT I J II E , R E A D Y  5/
/4  FO~ t’r lr? ” I3 I’I IS IST1 -~ c, T E / / I N C . 5/

RI’A t S C [’,, El’.’: i ’ N , ’ .CF ’i IhP T’

/ $  T i l l ’ S ”  STI C T I L :i 0/IS ,il4Ly C T~~T 1ICL N E ?  (5 )  S P E C I F I E D  I N  P E L E T F  R E Q U ES T 5/

IF ‘ ,~Ili T S~~~LFV 0’L~~’C’ THEN /! ‘RlN C (INPA TA. RNCTCTFL )=KF y ;
El ’ s’ 1-’ I F  o4 “ ‘(TEST LIIV ”I, = ’ ‘I’ TIlLS S’l R T N’.I (I ND A TA. PM T R C T R L )  =KFY ;

4 ITI SI-’ 10-’ 0/S 5 sl :-I s;? LEv~~L= ’I. $ ‘ThU S I N P A T A .  fl~~I K C T R 1= K E Y ;
‘.‘LS’~ TF P5 5 l1 ,’SS L F V F L = ’/’ THEN CALL F l A P _ SITE L’ATA;
EL/F

00; /‘
~ 

1’ ! I T S T  ~C,\ MS ’. ’. T ” lh ,ioPPIT ’N 4/
CALl , M .!S( 12 ,’ CT ’5 5C’S’T T ,T ’V I ’ L  Tl~I’1 CP E ISLY SET WITHIN SUBROITT INS ‘3 3

l O ’ T A T ’ . P F L E ’I ’ E :  ‘ ‘ ‘ 3 3  U ’ F Q U E S T  LE V EL 3 3 ‘ ‘ $ $
011,1, FL ‘~~ 0 1’ ‘ 5 - ) l f l ’ ’;’I’
F ‘-5 10 1’S 1= 5 T ’XT;
i F  111115;

0 - N f l ;

- ‘ 
/5  C’.)~~’l’N TESI S-fl I-N D OF EE~’IOTSSN 

‘
~~ /

I F  V ” I N ’! ” l ( i S l ’ A -O A I ’CS , V A L I  ,,~~N I ’ S F F ) - .r T H E N

C A L ! M O S  (L I  , $ IX I’ 0/ ‘05 (‘ InS IN ElI’S 5E’.1I514 IN~; ‘ ‘ ‘ 3 3  SEPARAT O P I I
I $ $ 5/ M: ’ .pEli 1”OLLOWIN’.; CONTROL K F? IN DELETE REQUE ST.’)

( ‘ ‘ 0  1, F 1 .11 ~; Il l’. .15 ‘ I L  5”.

1’ N fl;

‘ r 5 I 0/14 ;

‘
~N C  / 4  ‘ f ’ \ i li T- I T- 1’ 4/
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— /4  S’iPi’.FUTILL R E A L  ~ SRC 11TE 5/
/5  5/
/5  “l oIS S 0 0 0 r O U ’ T I T ’SE , C A L L E D  3? F ’ ’ P i  9~~Q U E S T , P R O C E S S E S  T H E  I J S E R  4/
/5  Nl ’ TTT FOR A 9 E -S’ .TT E N~~~0I~ I/l’. W H E N  B E A D _ R E R O U T E  F I N I S H E S , THE 5/
/5  liSTS ’ S :spIl ~ S? 1 ’CILI CATI O N S  A P E  I’S TIl E I N D I ~’1A S T E U C T I J E S E , R E A D Y  5/
/4  1- C’ S F’l ’.”H ’.’N F N C C F N S L N G .  5/

‘S FL1 ’CL ’1 ’IS : r:-nL~~o UPE;

:r ~ !N,S S LF V ’’ I , -.= ’’F ’  10/F”
DO;

C ’ALL ~‘S’.I (S ,’ I N V A L I D  ~ F ç5J ES’1’ $ ‘ $ I I R E Q I J E S T I 3 R E Q U E S T  L EV E L 3  I$ $ $ N O T  P 1 ’ . OC ” S SF O ). ‘) ;
0 C A l L  F LUSS; r Ec l E s - T ;0 

~)‘!EST=N X~~;
O’ET !TFN;

£210 ;

C A L L  A2 C1?LFTS’LT!S (~I)

115 ,IC’ ’~I ’I’; I L . P I F L I ) ) ..= I  lOTS
C A L L  M 5 S ( L 4 , ’ S CILIEL ’ ~‘.ATA SUDFIELDS ISNORED . ‘H

‘01SF il ’I ‘10 2 0 / A N G E l  DATA FIS’LP/.’ ) ;

IF S~~D A~~AT~~~= ’:’ “0j~~N
C A L L  ‘ . ‘ F A L , R ) I 1 1T 1;~~;;

li~ \ T F f l I 5 Y ( ’ N T 7 ,k’)~,’T O ? , V A L I 1  I - I SP S R P )  ‘~= 1  ‘ T H E N
UI’ ;

C A L L  1 ’ I SG( L l , $ FIXTTSNTO ITS 11J U l1 1 ‘IEG INIITNO $ ‘ ‘ I  I S E P A R A T C R 3  3
~~~~ T S N C ,~~F. ‘) ;

CA LL FI ’T ’
~Il lT I’)UfST;

F/f /5  S’”.A ’) S ~’I0[JT T 4/
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H

/5  SII IIII(”1”INi 0 / F~~L C S 0 , ~N G F , L , ’4C 4/
/5  5/
/5  TS I S  St ’ J l’ ’. ’ ’ ? C ’ L N I - I , ~~~~~~~ [V 0 T A O  F ’ E . ~11E ST , P S O C E S S I ’ S ‘INS U S S R 5/
/5  I N P U T F i R  A O I O A N , N ’ L - l C  F F 5 1 ’ - ’ ST .  ~ O ” N  S 4 ” A I l CH A N O E L C C  F I N I S h ES: , T H E  5/
/ 5  5 / 5 0 /1 5  IN FIIT SU” LI F I CA T’i ’ . N . ’ ‘ 0 0 - ! 15  T I E  J N F A S A  S T F U C T T J R F ’ , R E A D Y  5/
,/~~ F OI ~ F t 1 ” T l O F S  PN )C”~’C3 1 5 5 . 5/

R E A P  CII N S ’ S L O C :  P :~ )C!-’PIO ’;

IF r FD,Jl1 FSF l~?VF L= $C~ I ’ll! ’ ” ~ i S :’~’.; 3 I N r A : A .R~ cTCri ’l )=KFY;
E L S E  I F  t’ F’ I I ” S I S  I r V E L ~~$ I ’ I S H i N  S T F , ( I 1 . 1’~~’ I ’ A . N M ! ’ N C 1 hL ) = K E Y ;
E L / I  I F  ‘0i ’ S ’ I F SI ’ L:’VF L ’L’ ‘10/I’S 1 \ l ’ .-A1A . 0 / ” I !~C Io ’l= KEY ;
EL F5

r 

DO;
0-AlL MS’S (8 , ’ T S V A L ’  I’ h , 5 1 ’Ps ’ ’ I ’ ‘ ‘ ‘ 3 I i’ E~’ 1 F Si I IRF ,5 I IFS T LFV FL 3 3

~ $ N - l i  PP )C’-’SS ’’l’.. ~)
C A L L  F L ! I  ‘ S O 5” ”i’ -~~’
N 11- ) I l ” S T - N  ~‘ X T ;
P I S T I l / N ;

$ 1 TN O ;

C M I ,  R E A D  S 1 I P F I F L ’ O S ” ( L I)

F ’ P LC = f l E T  S ILT’ ( 1 )
i ’F A C F I ’ I F L l ” . ( . 1 ) ;
“ O T C l ’ F I E L t ’ ( 1)
‘L~’1C PF’ I I ’Ll ’ .  (14 )

I i ’  V E I l S ?  ( S F P A ~I :1T C 13 , V A L : D _ T S L  S E l ’) ‘.~~~~ T H E N

CA L L  s’is ;  (to , ‘ 5XT ~~ ~~ ~~~~ I N  P I T  S U / I N N  I N S  $ ‘ $ I I  S~~P A R A TO R I I
‘1 $ $ T ,;5j / ”5’l~ I ) ;

C - A L L  F LU - ii F1 ’~’I1 lIST;
EN F;

I’S-T I 55

‘40 /5  S F 1  A ’ ._ CL I  A sss icc 
~~
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/ 5  ~~I ’ 1  1:O’~l ’ I T N E  N ” A 1 ’ S I I ~~F I : -  :D /  5/
/5  5/

/ 5  T Oi l. ” S I I 0 I E ( i 1 1 ’ l I N I ,  14 ” ’ 0~~ PA1 A / ‘ I f l h J~~- ’1, f l /  SEl ’ kIA T FTI ) I? ( o O M M A ; . 5/
/5 h I-U’S 11510 S - lP ~’I 0’1I [IS 1, 5 C A L L l ” ~ O WI I I I  S ’l - ’ P A O O A L ’ C i.= ’ , ‘ , ~ I 4 E  E I l ’ S I’ D A T A  5/
/ ~ SL J l l- : l- ’ L” o l’ s; A L H E A F Y  N i ” F ~ • T Oo l 1’A RA ~~F”I’E/ F !”L [’C’.)INT S’O’ t’CIFIFS*/
/ 5  T H E  ~ .kX IM’IM SIIMPFI ’’ ~F Ii\T’.\ 3 I i l i S i I ’ j ” S  :c F E  R E A P  BY SlITS PROCEPU R E. 5/
/5 10 AI ’ S U l l I S I~ ’i~fl5 W I L L  0 / F A T ’  F i ’~1. l ’ C I ’ I N T ’  S I I L ° E I E L L T /  ( ‘ I L  TO 4 ’ ) .  5//5 F ~~O ZA F / I l ~~ ~ 1ELD5 P~ ’M ,A N I N “lIE I N FII ’T S T IiISAM (I N U I C A T  EU N Y 5/
/ 5  C (’M ~,AS ) , T O O T  F ~Ctl~ I N S  ‘41 1 1 S K I P  l i V E R  F 10101 0/ - ) ‘ T h A T  SF.1’A FA i ’OR ’, = $ $ 5/
/5  W H E N  R E A P  S’, ’ l B F T ’L D S  T~’~~M INA TES . 5/
‘ . “ F A I S U N F I F L P S : P R O c : D I T R OI ( F : S L D C O U N T ) ;

E ’ E C L A P E  F I ” I ’ S ’ C ) I I N T  E 3 I N ~A N Y  F I X ’ I D ( l ’ s , ’, - )  ; / * M A X  # S U B F I E L D S  TO P E  P E A L  5/

L F C L A F F  I B I N A R Y  F I X E D  (15 , 5 ) ;

/ 5  O L E A ”  D A T A  “ I E L T i S 5/
fl F T E L P = 6 $ ;

/ * A S  W E “ 0  i - V E N Y W ’ U ” R E , W~ C H E C K  U P  O N  fl~1 R S E L V F T /  H E P E :  4/
F F I ~~I . P C ~~ I N T ) n 11055

o 0 0 ;

L 

CA LL ~ s- ;  (IT, ,
~~~l ( i I ’T~~~~5 N ’ F A I ’_ S I J L F 1 E L T ’ S C A L L E D  W I T H  F I E L D C O T I N T  > t ’: ’

3 3  S ’ I 5 i / ” R ( C U  A~ ( F T  E L L ’ C C I T N T )  , 14)
C A l L  FL -T }I L’, -~I U ” s ; T ;
‘r ’ ” ’C l” S ’I  ‘OF\T ;

E S

‘ N~~’~ ‘P CClISS A LL 0’. ’ S’IN!’ O FLI T S CF THE PPIM AR? FA TA FIi’LU. 5/
‘
~~~ C H E F S  C A N  B E  AT MO S S h 2 ’I A FIFLDS FOLL (IWINS ‘i’li E CCN ’SFCL KE Y. 4/

~‘.~ ‘. ~~ 1 ~C F F L  ~C C0 /N C W O 0 i L E (S E P A R A T O R ~~’ , ‘)  ;
r } : E l , I ’ ( ’ )  = I r r ’ l ;

C A L L  I N P U T ( r’ A R A T C ” S , I T F ” l ) ;
E N D ;

IF S F r A R A T - ’ R = ’, $ “ l O o T S  / 5  TO ) ’.  M A N Y D A I A  SI ,’ U F T E L P S  5/

C A L L ‘ ISG(  LI , $ i’o)O M A N Y  PYI l / I I P W I I S L P S .  E X T R A N E C 1 T /  CNE S 10/N C/ ED. $

DO wihILE (SE1A ’~A TI ’P= ’, ‘) ; / 5  SKIP EXT EAS 5/

CALL INPUT (SRUAP- \TOi1 ,ITISM )
“N D ;

1’ ND;

P ET U P N ;

~ ND / 5  [1 F A C _ S I I H F I F L P S  5,
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~Y’ SSC ’T l’ I / F  T S A I  R l i I J T I N  5 5/
/ s  

- 
4/

T O T S  1’ l N R C I ’ i ’ I N E  B 0 / A I I S  TP I ’N0~ 00 / L I N K  CONTF . ) L  K E Y S FOLLO W IN G A 5/
/~ “ : “ A I r  S~~l’ \ / ’ 0 ” ’~, N 10? ~0/ ” . T Il l’I P~’ I S ’  NC U ’ 0 / I C A L  L I M I T  T C T H E  N U M B E 1 4 */
/ 4  ,15 F’S Y S; TIE L I M E S  FF55505 ON “HF AMOUNT OF CON 11 A V A ILABLE FOR 5/
/4  A l L  )CA I ’10/S ‘. ‘‘‘C -I C O A T S  NO ’o iIS ’. 5/

/5  5/

1* 15 20 1 74 -A L  S’lP~~O lTTSE NI- ’X ’I E’S’Y I)CES TO! ’.” ACI HAL W C R K  CF LIST ING 5/
/5  “ l I T  .,2 1i 1’ E K-i i’S A N D  C E A T ’ T N , ;  T H E  N0’X 5 INPSIT ITEM . REA D  ROIITIN’.; 4/

0/ I M I ’ L Y  LOCY’ fl’; T T L  T ! ’F O F  A R ”  NO IONS R C ’ I T I  NU K E Y S  TO R E  P R O C E S S E D . 5/

I’S - ‘00  po ,’ll “ I ‘ 4 0  : “0/COED 0 1?

~1 

IS -ICL ,A TS ~‘:ycN o :~~~i~

00 U \~~ L 3 - ~ ’?A1 \“CR ~~~ 5’ I FY 05)
CAL l N FXT 0/ El (r’S’IYOK)

.INI’

I ’  V ” R I F  Y (SE ‘. ‘A I? AT ’ ’F , V~~L I  F E N D S E S )  -
~~~= ‘ ‘ T H E N

[ ‘0 ;
C A L L  ‘ISO (00 ,‘EXl’FANT ’ .l~” “AT hO 1OE GIN N 10/I ‘ ‘‘  3 S E P A R A T O R I I

~~ ‘ $ I - ;N O ’ l l’ li . ‘)
C A L L  FL [~SSI _ SF I~~” “k ’.  1’

EN 1’;

~“T” sN
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“
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:‘ I I O S O l Y T  51 N K X T F I E Y  5/
/ 4  5/
/ 4  ‘S l I , I s o  0’.’ l i ’ ’I 10 ~ , i S  C , ’~L 1. ’5L’ I;? 1 T A P  :,suTIN ~; TO A fl F A p 50/ FE L,’NA114*/

‘~~ l - ~ 0~ ~~~
‘ -“OS E s ” - IF A LI /~~TE L’s” A N D  I - I L:. T H E  n~FY 510/LB W ITH TIl E 5/

‘~~~ C ’ I O - N ’ - ’.T ‘O l I O S A N c :  Co N ”S’SL El’?. 5/
/ 5  5,

/ 4  ‘~~5’ P \”. ;M ’: ’T ’T~’, OE “S A SI - St I l l  L A l ’ A~~T I T S R .  I T  lI T SE T  T O  ‘ D ’ D  5 /

/5 2 r ‘ 1:01 ’  C O P S  ‘I \“ CON ” 1001 ~‘, 0/? 115 1- 1, 5A 5’0/ ; ST 1 0 0 0 / W I / F , IT IS SET TO ‘ 1’  0 / .  5/

/ 5  5/

‘s 1:”S , ” K E y  C , ’. L,;  T S i ’ I I  Es  0 - T E A L  TOE N E X T  DATA ‘Si’~
’-M BFF (’.FF

/4  0/E ’’ ’.l\ ,1~ ‘ ‘ S T O - IS I T I \ S . 5/

‘0 F ‘.1 “ ) C” ‘~~
‘ 7’ ( 1  ~

I T  L ’ ‘ “ ~ 1)1  “ ( 1)
S “C I 00 ’.’ 1 ‘0 ‘0 T 1’ 5 (‘ T ‘0 5 ,,

5 5 =  ‘ T ’ ’~~~~~~~’ ’ ;

f 

S E  ~ U ’” / 4  C’S’ ‘sOT ‘, I i,L ~ C ’. N’S’CI k/V fh ’ISFNT ~/

“ 1 ‘.)‘lr ? ”’ .C- ,= ’T il’ ,I 2:0: - N L A S ’S  =~~sl ’o , ;

I O C ’0 ‘S. T7 ’. :0 12 C 1I \ ‘T N ;
~~~~~~ Y ’ T  ‘ST~~;

‘I ‘ S I ’ T ’ ’ 1~~ ‘ ;
‘
~~~ i- -: T: ’r $ 9 ;

k 
I. ‘\“T 4’~’ll ’1,L ;

“ 1” ‘.s ’ - ‘‘ L F / - ’~~ 0 . — I T l O L l ,  “ 0 ’ . ’  4
L .’~S ’ i -  — “ N ” ’ .  SS~

0T~~ 1 5  ;~~ ‘.
‘ Pl ’ ’T ’ I ’ ;

F ’

‘i ” ’ 1~k ( N T ’ ”  C-’ ) ‘ ‘ -,5’NI’ l’ - ’’,, N I - A  “PCC F ’ T E D  ~
01 1. 0 ‘. S O  ( “ , 

$ M I ’ I ‘40 C O N  ~0/ SI N I- ’ I :- ‘ 4, ’ L I  S ~~ 
$

0.1 1 1 1’~- U T  ( /“l ’ AS I ’S’S , ‘SIl l)

‘ . 5
’ ‘ X ”7” Y /

F’- ” $ . \ ‘ . 1 ’~~’ . T ” I N ;  5/
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/ 5 ‘S l L ,-’C’i’TTSF !T”~~E T ’l E CAT,\ 5/

~ 5 5 ,
/5  T O T S  s; Io :’o’li::, ” 2 5 CA/LI’ S ‘

~v 10~~A D .-’00rc, ’ .Nc ;? CF - 5 - 1 1’ 0/El F-S E 4/

- s ‘c {0 0 0 ’S S  2 1 0 0  ‘ I S r l , $ s ’ S F T I  0 [ F ( I I I C T T U’~ - F ’ . O ’  ~S , ‘0 , 0/ S 5/

/ *  N ’ F ,’1U S 1’ 0/ . T SILLS T:i/ SITE (1:2) ~ 1 :‘/“S’ IICTUSE OF I ‘50hO T A .

~ F A i S I ”F P A 5 i :  PR ) C f l ’ I L  5 ;

:12255 CHAT- ,;-~TER( 1 1)
I DTS,’-N ’ o’ I - : x E c ( 1 10,” )

I~ Fh .’.Il5Sj’ L ’ .~V -I/ = ’,, ’ “li /N
‘.5;

CA/I. TS P o ’ (S~ Ip-\ F ’,” “‘ ,TlSI ~~)

EL : ’O F ~ E’5”FSE 0~’V5i, = ’ 5’ 110 /1-I S
ST TEk = KE Y

4 F/SE ~ T:’IS “~‘A ’0 I, I ,“ ‘P Oll s ‘5 1111 ~
‘ i NU L ” ‘ST ‘ONAS? ~Y” 4/

/ 5  ‘1 ~~ ‘.
‘ S i I P S ~ M \ ~~~ 5 E L 1 E I E S  5/

110 =1 “I’S 2 W I i ” l, I ’ ( / I ~~~~~-. - ’  ‘ 1

ST~~~\ ; (T N T A C \ . :4~~0:R’l’~~; ( ‘ ) )  - ‘ ,‘:

sIT “S‘N ’
CA/ i ‘.?EAP :O F -0l,”)I- (~ -)

S D A T A . 0/~~ ’ ’S ‘‘I ’ C T ( :)  “ 0 5 1 5 1  L i ( 1 )

• ! N T ’ T A T ,-\ . S M O C N ” I ’ E ( T ) = S F ’ T S L S ( . )
I N S A T  A . ES SI~ 71 , ( I) “ 51 - I .1/P ( ~)
U D P A ’ T T S I T S ( )  T ’ I N O ( S ’ ’ I E ’ r ) - ’ ’ ‘.

IF 11=1 0 I T VEA10A C’~= ’5’ “ I’ l l’ ,‘ ‘  .1’,’(’ Tt :EC S i ” F  P 5 1 1 5 1 - N T  5/

F- ’.;

r ’ , ’~~ ( ‘ E t ’ ’0~~~ I” .i- ,
E N D ;

t ’

lE V FE SF1 ’  (S t ’ 5 AC A IC°~ , V ’ . L 1 ’.’\ I SIr’ ) -.~ 11:- ’ 1
Ii (‘

C A l L  M 5 1 0 ( L o , ’ - ‘ X I T - l l , -T ) I I ’ Nl’I’T l:1’oI’TN :,’,~; ‘ ‘ ‘
$ ‘ $ I 0’I~ 0/ ’’ I’ . ‘)

C A !  I. F L u l , 1 l _~~/-5 M” 0/

E N [ ’  /~
‘ ‘~O’%i /T~~~ ‘.\ 1 *7
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1* ~ UNCTION SEIFLAG *1
4 *1

THIS F9NCTION IS CALLED TO PROCESS T H E  IN F t J T  SPECIFICATIONS */
/* F O R  THE F L A G  S t 1 D F I E L D  OF CIRCU ITS , T R U N K S , L I N K S , OR SITES. *1
/* T H E  U SE S CAN SP ECIFY T H E  F I E L D  A S  1) B L A N K , 2) *, CR 3) A S T R I N G  */
/* OF E I G H T  ~‘S CR 1’S. SETFLA G P A C K S  THE E I G H T  BITS INT C A S I N G L E  *1
/* O N E — D Y T ~ F I E L t  A N D  S T C B E S  T H E  E L A N K  OR * AS T HE EBCDIC REPRE— *1
1* S E N T A T I O N .  T H I S  W O R K S  B f l CA I J S E  THE EBCD E C CCDES F C R  ASTER IS K
/* ( ‘* ‘  = ~1.. 111’~~) AND ELANK (‘ ‘ = 1 i ~’~~ !) A R E  NOT V A L I D
/* F L A G  F I f L ~ S E T T I N G S .  *1

*1
1* TH ~ P A R A M ~”I~~R ? L A G C H A R S  IS TH E  E I G H T - B Y T E  I N F I J T  FIEL D ,
/* POSSIBLY F L A N K  O~ C O N T A I N I N G  O N L Y  A L E A D I N G  * • T H E  O N E — B Y T E
/* E I G H T — B I T )  R E S U L T  IS R E T U H N E D  AS A F U N C T ION V A L U E .  *1

4 S E T E L A G :  P R O C E D U R E ( F L A G C H A P S )  ? E T U P N S ( C H A R A C T E R ( 1) ) ;

DECL A R E  F L A G  C H A R A C T E F ( 1) ,  ,* R E T U R N E D  V A L U E  */
F L A G C H A F S  C H A R A C T E R ( S ) , /* R E C E I V E D  V A L U E  */
F LA G B I T S  BIT ( 8 ) ,  1* I N T E R M E D I A T E V A L U E  */

I BINARY FIXED(15 ,’)

IF  FI A G C H A R S = ’ ‘ T H F N  F L A G = ’ ‘; /* ‘r.1oonoc ’~’E *1
• ELSE IF FLAGCHARS=’* ‘ THEN FLAG=’*’ ; 1* ‘D1~~111~~~’B *,

ELSE IF VERIFY (FLAGCHAPS ,..,1.)= r THEN
• D O ;

DO 1=1 TO 8;
SUB STR ( R L T t G B I T S ,I , 1) E U E S T P (F L A G C H A B S ,I ,1) ’l ’ ;

END ;
U N S P E C  ( F L A G )  = F L A G B I T S ;

E N D ;
E L S E

DC ;
FLAG= ’ ‘ ;
C A L L  M S G ( 8 , ’ I N V A L I D  F L A G  F I E L D  S P E C I F I C A T ION ‘‘~‘ U F L A G C H A R S I )

‘‘ ‘  I G N O R E D .  B L A N K  F IELD A S S U M E D . ’) ;
END ;

R E T U R N ( F L A G ) ;

E N D  /* S EI F L A G  */

E N D  /* R E A D _ R E Q U E S T  */ ;
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I’ !: o!’HP~E F ! H S U
,‘ •1

T U i ~ P k O C  ) “ ~~~~ WILL !FA 1 A~d) LIST TU ~ USER ’S INPUT WITHOUT *1
,* p i ~~~~~~~~~~~~~ ; ~~ • IWO SF C~~N O F R  V F N T ~~Y I’CI N T S A~~E p p c vI cp r :  •1
Is 5,,

/5 FL’1~~U_ AL L —— FL~1:;tI~~ AN~ ~~ i N’!S TU~ RErArN It~G INPUT (~P TO TIl E *1
EN~

) C F  F I L E  5/
/. FL ’~~~! i:-~ ;~ —— FL’t~iH ’S A N I~ n~: t~rs TIl E I NEUT UP TC rIlE BE GiNNING */
,s — 

~“ f t ’  N F X T  bF Q ( J IFT 5/

F ! ‘~ ; H: F R ~~C ~~~ ‘ F ;

~~~~~~~~~~~~~~~~~ ~NI !Y ;

CO U! LF(-. :o F)
CA IL I ~P11T ( ‘ ‘ , IT ~ M) ;

F Ll I~~II _ ~çU~ ST: NT ~Y;

!‘~~
) Up~~!’ L (V~ I~ I F Y  ( 1 ~ A RAT OT~,VA LT1)_ FN!)_~~’P) = ‘) ;

CA L! T N Pt U ( S F PA RA I O R ,IT’ M) ;

I~FTUPN;

~‘ N I ’  Is F L U S I I  S/
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~~~~~~~~
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~~~

,. 
~~~~~ Ir~~~F INCh ! •1

/ 5  5/
‘ 1 :~~~~

) ?
~~~~~~~ ~~~~ .‘I V ”~~ iii~ : Fi~~J ’ R ’ S  T P . P T J T C N F C H A RA C T E R  AT A */

~~
‘ :i N V’ is~~ 

‘
~ ‘:~~‘~~~~o~; %~ X~”ChU~1. ~NEXTC 1!AR , W H ICH C A L L S  5/

/ s  ;~~ 
‘ ( h~~ : • ‘ I T  ~ A !~ ” N 1 h ’ ’ I C A L  C C I M E N T . .i , .SC  I N F I J T  N E V E R  5/

/ 5  ~~~~~~~ . ! .  ~ . )
/ 5  *1

~~~ :~~s ~~~~~~~ 1~~~~A 1t ’ T ~~~~!~~~~. r_~~FP WILL F~ ~~ET TO TH E  S E P A R A T O R  5/
/ 5  ( ‘ ; ‘ , ‘ — ‘ , ‘ * ‘ , ‘~~~‘ , ‘ , ‘ , ‘ : ‘ , ‘

~~~~‘)  P~~~ r’C~~~ I ) I N ~~; Ti i C ~ A T A  ITEM TO BE */
/ 5  P~~~~~ ; ‘ ‘ç ~

‘ ‘:~~~~~ y , ‘T S lA Y ~4~~’ 5/
• 1’ ‘~~ 

‘ : ;  :: ~~~~~ C A l L  ‘:‘~~ ~ NPI ’ , 5/
‘I • ~~~~~~~~ — ‘ ‘ —

~~~
‘:

~~~~~ i 4 A j  ‘ “ F V T O ! ! ” I Y  R F A C ’ l i D , ~ii~ I N E I J T  IS B E I N G
, 5/

I s  ‘ ; ‘ : ‘ “. ~~—~~~~:~ ‘‘ ; ‘:~~ w A ~ ’ ~ ‘‘~~i i r ~ A N D  ~~‘ L ~F D A T A  NCT YET N E E C E C .  5/
,5 5/

~~~~~~~~~~ ~~~~~~~~~~~
‘ ‘

~~~~~
‘‘ ~ ‘ L L  1 .  ~~~~~~~ “ A r A  i~~ ’~i t ’LAC . 5/

/ 0  5/

~~~~~~~~~~ ~~L. ~~~~~~~~ ~ Fi~ C~~ Ti lE I N L I J F P A T A 11’ E PI.
~~~~ ~~‘ - \ ~~r ~‘ p ~~~j ’ ~~~~ ’~ 5/

1S 5/

~~~~~~~~ .\ ‘~~~~~
“ ( ‘

~~ 
‘ i~~~~

’ F~’I.:.~~~
’ T hU ~A ’~’~ I T E M  IS NOT 5,

~~~ ~~~~~~~ ~~~~ I N I l I “ I i h ~ N ” X ~ T I M E  T H A T  I N P U T  5/
‘
~ ~~~. ‘ , ~‘h:~ ~~~~~A~~” ! ~~\V Fr IN T H F  G L U J A L  L O C A I I O N  5/

• ‘
~ A ‘ ~~ I r h ~ i. ‘ ~ V~~I I A~~I ~ 1’~ TI !: NEXT I NV CCAT ICN.

/ 5 
— 

5/

~ N .~~ ’’  ~~~~Y L  T~~~ i’1~’ ’’ h’~ 0~ ‘~~ 1’ ~~~~~~~~~~ hi~CflEST, IT C A L L S  5/
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

J r r ) ; ” [ 
~~~~~~~ 

I: ;~~~~ ’~~. 5/

‘
~ ‘‘‘1: ~~~ ‘ ~~~~~~~~~ (7~~ ~~~~~~~~~~~~~~~ )

r ~ri ,s ~~~y ~~~~ 
‘
~ 
“ ,. * /

~~~~~ C H ? ~~: \~~~~~
‘
~~~~~

‘ (1), / 5  I~~i~~~~ SF~ .’T  _
~!~PA RATOR ‘I

~~~~~~~~~ ~~~~~~~ A~~
” ’

~ ( 1  ‘
~~) ~~~~~~~~~ / *  P~~E~~1’N T D A ! A  l I E N  */

~~~ I ~~: \  ~~~ (1); /s M L~ eUA~~A C T F R  ~~ ING ~/
/5  “h~~A r~” PY NEXT CHA !~ 5/

r\ F’ .~ L ’ ( ~~ Y t~) ,r ‘
~~~. Nt  ~~‘:~I ;

,5 :‘~~T A  ~‘M  ~~i~~” • ‘ ‘  I N T ’ L :~~i.’~~ ”n ~~ ,~ NULL STCIN ~; */
r~~’~ ‘‘ ;
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- ~~~~~~~ -_ TT . T 7 ~~~
” -~~~~~~~~~~~~~~‘~~~~~~~~~~ •~‘ “~“

/5 I F  T i IS  IS T H E  F I i ~S C  L A L L  “‘n I N P U T , N E X T _ SE PARA T o R CONTAINS Ft ‘1’ 5/
/* I~AT1U ~ T H A N  A T R I I ~ PA I ’ A T O D . Ci ND T i l E F I R S T  N ON—BLANK CUA!~A~~TEh •/
/5  AN!’ L E T  T H A T  Bh ’IH ’~ S~~P~~ P A I 0 P .  IGN RT ~~ C C N M I ’ N T S  ( W H I C H  A R I
/* S Ii ~~ P C E ~

) c U r  EY N E X T  C f l E~) , I ~ T i l t  F 1~~ST (, IIAC TtCTEC ISN ‘I A V k L I D  */
/5 F E Q ( ’ES T c U A : ~ACT~~R , r i~~::~’~ ~ s A t. F’t.~ C l i . F L A G  IT  A N ! ’  T R Y  TC
/*  C C N ’~ I NIk: . 5/

iF  N F X T _~~E [ ’A!~AT O R~~’ 1’ T h E N
D C ;

/* INITIA L IZI ’ F SEF
P s I ~ ’ = • ;

P~ W!l IL~~(Nt ~X T C~lAU (C~{)  = ‘ ‘) ; /* ~S K I  F I,~~A D I N (  P L A N K S  ‘/
I N D ;

IF  V~~R ~ FY (CII , V~~L I D _ R~~~_ S~~P ) —~~ 1 P U F ~
1)0 ;

CA L L  MS ;(8 ,’ T~~ P ’IT M U S T  S T A L ~” ’ W I T H V A L I D  R E Q U E S T .  ‘ I~
:~ T~ 1 1 1  

~ r:o ! NN I N(; ‘ ‘
~~I CII J • • • T 1 N C  F F E .  ‘) ;

P0 W ! i I L F . ( V t~ R I F Y ( N F A T U I ~~~~ ( L H ) , V A L I C _ R E Q _ S FP ) - ’ ” ) ;

~ E N D ;
IN );

/* CIIR:~E M T  C U A 1~ACT E1~ IS V A l I D  •/
N FX T S  ER :A T ’ ) R ~C II;

/* ~‘N~
) Oh’ ~P”CtA 1~~(’CE SSIN~ F O R  FI ’ ’ .~1 C A L L  TO I N P U T  5/
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/* IF THE PRE SENT SEPARATOR IS NUT Ft BLAN K (SET BY THE MAIN */
/* PROCESSING LO 3~ A S A GO—A HEA D SIGNA L ) A N D THE NEXT 5/

/5  SEPARATOR IS A VALI D END— OF— EFQUE ST CHARA CTER , T H E N  WE 5/
/5  H A V E JUST R E A C H E D  TUE END OF A REQUEST .
/5 D O N ’ T  R E A D  A N Y M O R E  I N P U T  YET , EECAU SE IF WE 5/

1* DO, WE’LL FOUL tIP THE LISTING. SET TIlE PRESENT SEPARATO R */
/5  TO “ ; “ (WHICH IS NOT A VALID DELIM ITER AS FAR AS THE USE R*/
/~ 

IS CCNCEPNED) TC SIGNAL THE MAIN FROCESSING LOOP THAI 5/
/5 ?hI~~pOUTflFF INPUT ML’S’! B E  C A L I E D  A N  EX TRA T It l E  BEFCR ! 5/

/5  READI NG THE NEXT REQU EST. KEEP ON DO IN G THIS UNTIL THE •/
/5  STOP SIGNAL (P_ SFP ’;’) IS TtIENFD OFF IN ‘~! I P  M A I N  L O O P  5/
/5  AND THE G O— A H E A D  SIGNA L (1_S EP= ’ ‘) IS TURNED ON. 5/

IF P_ SEP~~’;’ (F_ SRP—= ’ ‘&VER iFY (NEXT _ SEPA’: ATOR ,VALIT)_ E N D _ S!P) =0) THEN
DO;

RETURN;
H E N D ;

/~ IF PRECEDING CALL TC I N P U T  R A I S E D  T H E  ENDFIL E CONDITION , THERE 5/
/5  15 NOTHING MOR E TO BE ~SA D . ‘ I H ’ S  SITUATICN IS INDICATED VY A */
/* BLANK NEXT SEPARA T C R. INDICAT E THIS TO THE CALLING PROGRAM BY 5/
/5  SETTING THE FOE FLAG AN !) RETURNI NG A BLANK SEEABATCR . 5/

P_ SEP=NE XT_ ST~~~FA TOR ;IF P_ SEP= ‘ T HEN
DO;

R !TU i~N ;
E N D ;

CC WHILE (NEXTCHAP (CH)= ’ ‘); /* SKIP LEADING PLANKS 5,

END;

/* ACCUMULATE DATA UNTIL END—OF—FIEL D SEPARATC R CR END—OF—F 1t ’ 5/
/~ 

DATA IS A L L A E Y  SET ~‘C A NULL STRING */
CO WHILE(VEPI?Y(CH,’I—t% ,:~~’)-.~~~) ;

t) A” A= I) A l’ A IICH
CH=N !XTC HAR (CII);

3 END ;

/* WE HAVE A VALID SEPARAT OR. S~~VE I” FOR NEXT TIM!. 5/
N EX T_ S EP AR ATO R H;

/*IF -.ASI S THEN DATA =t.W (DA IA);*/

/~ 
PRI NT THE CUR i~F N T  é~~QUEST IF WE AR~ AT THE END. 5/

IF VEPIFY(NEXT_ S?P~~R A T O R ,VAL IC _ E N D _SEP) ) THEN CALL PR INT_R!Q ;

R E T U R N ;

3—186

~~~~~~~~~~~~~~~ ~~~~ -

‘S ~~



.- —~~-—~~~~
-,

N ( ~ ( ‘ I  /5  FN FIL ’~(SYSIN ) 
5,

CON T R O L  C A N  ~E A C I I  1111 S P C I N T  I N  T W O  W A Y S : 5/

/5 ( 1 )  ‘TiI~~’Ti’ w~ PE N~ V A L I D  ~ E~~ :EST S I N  T H E  I N P U T  STR EAM , IN •/
/ 5  I U I C I I  ~~~~~ T I l T S  I~ Til E FT R S T  C A L L  TC I N E U T  A N r  5/
/5 NrX S E 7 A 5 A Oj ~ IS S T I L L  EQ U AL TO • 1’ . SET EOF AND
,5 P_ S~’!’ A’~~ T Ih . M R~~’lU ~~N .  5/

IF N~~~~~ : L ’A~~~’N~~’ 1’ ‘TItE N
DC;

!OF= ’ i’D ;
l’~_ S”i’~~’ ‘ ;
CALL PF !:JT_ P’~” ;

• ~~‘T U i ~N ;
E N ! ’ ;  . I

/5  ( 2 )  A” L T A S T C M I ”  V A L T E  F E C U ES T CHARACTER HAS BEEN READ

/5 (2F(fl\P!~Y MORE ) AND END—OF—FILE W A S  R E A C H E D  W R I L E
/5  ~~~A~~I N G  A DAT A I T E M , W H I C H  M A Y  OR M A Y  NOT BE B L A N K .  •/
/ 5  S~~T H E X T _ STPARATOF ‘TO D IA NK SC EN D—C P—FIL F WILL EF */

/5  )ECtIGNIZEE A NC SET INh~ECIATELY NEXT TIME INPUT IS 5/

/5  CALLTI~~, AND THEN P E I I I R N  [‘CR PBCCESSING. 5/

N E X T _ 5’!’AFA TCR ‘ ‘

/*IF —AS IS TH~’N D A T A = U P ( C A T A) ;*/

CALL r[~:NT _~~~c;
FET II T’N ;
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I

~‘N N~~XTC l ’AR 5/
/ 5  5/

~ u ’  ~~~ F A C [ ’  1 F T W  F I N  ~ I ’ P R O U T I N E  I N P U T  A N D  5/
~~~ ~~~~ ~~~. ~~~~~ • ri” •~~ i~ PPRIc ~~F üF N F X T C I ! A R  IS TO “EAT ” C OM — 5/

• ‘ ‘
~~~ : . “ ()~~~~~~~T~~ ~~F~i : ’ ~~r F E I M I T T E C , T i l l S  !NTFRFACF CO ULD BE 5/

I . ‘ ‘ ~~~~~ ‘ ‘~ \~. ~~ TC Mi~ ~~O)I.fl F!’ b ~ N A M ~’P “ kEXTCUAH . “ (IN FACT , 5/
-
. - i-c r - : i ’

~~~~’ . ’ ‘“:~~ ~F F~: I~~~M ::TEr, T WAS. ) 5/
• ‘S  5/

‘t ’ !‘,~ “~Cv” , N~ ~ A R N I S  CI  V IN I~ TIlE INDFI LF CONDITION IS 5/
‘~~ :~A ::;I’r ~~ I ’ L .  Y~~ ” I N  \ 

‘
M r I ! ’N T .

: ‘‘ .‘ ~ ~~~~~~~~~~~~~~~~~~~~ ~~‘ 1 P r N S ( C I I A :~A c T F R (  1) )

I S C’  A - ‘
~$A ~’ A~

’ ‘I ~‘b (1);

r I  ~~~ A : —  ; : TC ”~~ ( ‘ r I S C I ’ ~~’:)t r’~ ~‘i : : ( ‘ 1  S C ’ T  A~~’ • (
~ 

)
•~~ ~ ‘ - • ( C I rc U, \~ ( ‘U: ~C ‘h.\ ) -‘ ‘ ) ‘ )

,‘~~ ‘
~‘I~A ~ (~ 

II ’r:;c l~~!~ ) ;

‘. (“ I I ’ ~ (, I ~ P . s ) ;

:
1

I
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• ‘—~~ -—- -.- ‘ — — -~~‘— ~~~~~~ — ‘—- ——~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~~

., 
~~~ — ‘w”~~~~p:F-~~~~~~~~

-’
— ~ .—.‘—- — — — ——— — —— — —. —

4
/5 Ft! N~~ 1( ~~N ~;E ~~~~~~i i~~~~~ 5/

/5  5 /

F’I ~~CT I o N  ~) F ’ ~ “ I l ! A ,, ’l ’ / i I. W P b E  ~~!- I ’ I ’ F F ~~I N ;  T i lE  I M P I ! T  A M ~ •/
•,‘. ~‘\r ~~A crINC ) N ~~ (ThA ’AC1~’! A ’~ A ~~~~M T ’

• ~~~~~~~~~~~~~~~~~~ Cf lT~ TI l E N E X T  5/

/ 5  L~~ !A R A C ’ T ’
~’P  F 1 C M  F I I ~~ ’ S Y 1 ~ A N I  ~,~~‘~‘ i I : , N : :  v ”  PLIN :’LY (WI’ iiO t!”

/• ~‘\ A M l N A ’ I ~~N ) T~ :ii’ r , : N T  )F : N V t ) C A ~~I~~.N  A S  :~~‘:‘ i A F A l : A~~F T T R A N ! ’  5/

,~~ “I~N - ’ ,I r :  v A t . ’:.
I. 5/

/ 5  M : r I I L E ; ’I F Y~~ ~ N C  ‘ ‘  1 I~~~~~ : ’ ) ’ J 1 A I  A ~~~ PL:”1r SIN,a’ ~ ‘~~ti~’5r , */

~~ ‘ ! ‘ ‘ N N  :N, : I L r I I L ~- b ’- C , ~~~:; , CA N l~ i ’SIN ’~
’
~ ~N ~~~~ L~~ S T I N  A T

/5  ~) N F  ~~~~~ ~‘Y “ . I N ’ ~ , ‘~~~~. 5/
5 ,

/ .  ‘r :i ” ;L~’~~~: VA ~~I\;~’I” S N~~ -~C , N ’ ’r ’ I V ~’[ , :N ~~’C 1Fr’~, PhIFi ’CS , •/
/ 5  ~~~~~~~~~~~~~ A N D  ‘‘~~- ! - N~~ AN! A L L  ‘~~~: u L I :; j~’~~ I N  T I l E  M A I N  ~ H O C F ’ ) U ;~I’ . 5 ,
/5  5/

1- F ~ I A  -‘ “ I’ IN! ’ ~ “ 
~h AY N 1 

~ 
( I ~

‘ • /
/• :~~~~‘ ‘ : ~~~: rs ~~~ t h A \  ‘ : M ( : N b c , l )  R~~’~~- I s  UN ,) , I ’ (,~‘tII S • /
,5  r~~ : ’ r ~~~F ” c  r~’ “r~~~:’~ ;‘i ~~ ::‘: ‘~

‘
~~~~~~ . A N D r~ ) V I L ~ ~i~~b r  r u T SP A C ~-’. 5/

; : i ’ I i  A ; : ~~~~~~ ~t l 
~~~

‘ ( ~‘I! .L ’ !AN ) .‘F~ ‘:‘~~ ( ( _ l A k A C r ~~ ( 1 ) ) ;

P F , L A F F  I ’ 1  S’, ’ : I A I ’  C I I  \~~~\~,
‘ ‘  F~ ( I )

/5  ~~~~~~~~~~~~~~~~~~~~~~~~ IS H A N I ’ L F’ I’ IN ~~ l~~~l~~’! T ? I N L  I N P I I ”  5 /

“ F ~~~~~~~~~~~~~~~ P h jF~’N I’ T H L ’ N

~~ i N ~~- ;~ V !1 ) - i ( ~~N~;!C,i) r I l ~~N ~~ L L  i R I N ~~_ i N R E C ;
N~~1-C I~~V ’ , = j N N iL ’ L ~~V ’-’L, i

S T L ~’ ( ’ : Y S I N )  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(A (~ 

N ~
‘(‘l ~

‘ N))
:~ ii” r ’~

— Ii’! 
~ 1 ’ ; ‘ N — i ;

!Nr;

~‘~~5= ‘~
‘ I  

~~:‘) ‘~~.

S d !  A F= S~ ~~:; 
~~~ ~ N ~~

‘\‘ (~ N ~‘ ‘C I FV F L )  , ~~I I F i’~~ _~ , 1) ;
~‘E T I t !’ N ( ‘I’ S(’II A~~)

:ND / C ” ’,’,. h ~~ ‘

h’N’ ~~~’5 N”  ~~~~~~ •‘

~ I
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~~~~~~~~~ ~~~ ~~~~~~

I.

~~U~~~/ C t I ’t I N ’  !‘~ ‘2  N’I_ l Ni ’fl’ 5/

/ 5  
5 /

• :111:; uu~~I~~t)r:N: :iA r~~ ~~S IF Y I -C l  NIS AN! ) iS U S F D  T C I - N I  NT

/5 T 1 ”  US’~R’S NI-Il r CN ~
‘ II~~ ~)U~’r’lT 1.1S T IN C . IT L A L L F D  [IY I N P U T  •/

/5  O~~ C V T C I ! A ~ ’ .

/5  5/

/ • Di N” _ IU~~C —— :~~~~~:~~S 
TII~~ L ’ N ~’I H ’  M’~~C A ’ [ A Y . 5/

/S F~~I N ’ ~~ —— ‘I~T N I S O N L Y  ‘: I i r  d I l R i ~F N I  ~~ f l E S T. 5/

P91 NI NFr : I : C ~~r’~~ F ;

!‘[CLA PF I PI NAS Y F XF !’ (i~~,’) I ~
.

PRI NT _ Is IC:  FMI ’~Y ;

N) :~~i TO tN~~FC _ LEV”I. ;
r u T  ~~I L” (~~Y’SPNI N ’) ~~ ir ( I N ~~FI C I , L N F E C  ( I ) )

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
INRPC$~~~N~~FC I.1;

E N ~~;
IN ~ F C _ I. FV ‘~

‘I. = ‘

P N 1 - .: r N r ~~ y ;

DPI F I l E ( SYSPR N T )  S K T P ( 1 )  ;
j to ‘~~~ I TO :Nc?C _ L~~V~~L— i;

pU T L ’ ( S Y ’ ~ ”~~T N T) ‘ r I r ( I N R F C u , I N F ~~C ( I ) )
(S ’~ T r ,C ’ I  (C ) I l )  , ? ( t 4 ) , C i L ( C O L . R F C )  , Ps (INaECLFN ) ) ;
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