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1 . INTRODUCTION 

PRETART and TARTV are preprocessors fo r  TARTNP input decks. They accept 

the normal TARTNP input decks. The purpose of these routines i s  t o  aid users 

i n  checking t h e i r  geometry before making a TARTNP run. 

PRETART finds the volume of each zone, or of any selected subset of zones. 

When the volumes of a11 zones are found, the user may se lec t  a percentage of 

random checking fo r  gaps or overlaps between the zones. If gaps or  overlaps 

are found, a diagnostic routine describes the d i f f icu l ty  as best i t  can. 

TARTV allows' the user to  see a picture on TMDS ( w i t h  a fiche copy) of a 

plane s l i c e ,  parallel  t o . t h e  x-y plane or parallel  t o  the x-z plane, through 

space, w i t h  an arbi t rary picture window. One may ask that  any subset or  a l l  of 

the zones be pictured. In the picture,  each zone i s  labeled with i t s  zone num- 

her and outlined by dots. 

A complete description of how t o  use these routines follows. I t  needs to  

be emphasized that  PRETART cannot be used naively. I t  requires an active user 

who understands wha t , i t  i s  trying to  do, and i t s  l imitations.  Since TARTV uses 

the same algorithm, using i t  may give the user a bet ter  feel f o r  what PRETART 

"sees. " 

Since t h i s  i s . t h e  f i r s t  release of PRETART/TARTV, users may find bugs or 

have suggestions for  improvements. Please do not hesi ta te  t o  contact the author 

i n  t h i s  connection. 



2. TARTV User 's  Manual 

2.1. Basic I n s t r u c t i o n s  

To use TARTV, type: 

The r o u t i n e  w i  11 respond w i  t h :  

TYPE IN DATA FILE NAME AND OPTIONS AND THEN LINEFEED 

Th is  asks f o r  t he  standard TARTNP i n p u t  l i n e .  Usua l l y  one w i l l  r e p l y  w i t h  two 

f i l e  names, t he  data f i l e  and t h e  name of a  f i l e  t o  be used f o r  output .  The ou t -  
. . 

p u t  f i l e  w i l l  con ta in  some o f  t he  usual TARTNP p r e l i m i n a r y  output .  A l t e r n a t e l y ,  

one c a n ' j u s t  ~ ~ ~ ~ . T A R T V  fo l l owed  b y ' t h e  f i l e  names on a  s i n g l e  l i n e .  

  he r o u t i n e  w i l l  then ask whether o r  n o t  t o  in terchange the  Y and Z axes. 

(The s l i c e s  t o  be d isp layed w i l l  be p a r a l l e l  t o  t he  xy plane, so asking f o r  the  

swi tch  i s  the-  same as t a k i n g  the  s l i c e  p a r a l l e l  t o  the  xz plane.) Si,mply r e p l y  

Y o r  N. 

Next the  rou t - ine  w i l l  request  a  TMDS moni to r  number. A f t e r  en te r i ng  t h i s ,  

one i s  ready f o r  the  r o u t i n e  proper.  

To begin a  p i c t u r e ,  t he  r o u t i n e  must know the  Z v a l u e ' a t ' w h i c h  i t  i s  t o  

show a  p i c t u r e ,  and t h e  p o r t i o n  o f  t h e  x-y plane you wish d isp layed.  The r o u t i n e  

w i l l  ask: 

ENTER Z ,  XL, XU, YL, YU 

To respond, e n t e r  f i v e  numbers i n  F  10.4 format, as fo l l ows :  

Z = the  value o f  Z a t  which t o  s l i c e  

X L  = t he  lower value f o r  x  f o r  t he  p i c t u r e  window 

XU = t h e  upper value f o r  x  f o r  the  p i c t u r e  window 

YL, YU = lower and upper bounds f o r  y .  

For,example, us ing commas t o  te rminate  each i n p u t  f i e l d ,  you might  en ter :  

-6. , - lo .  , lo .  ,-2.E1 ,2.ElY 

which would d e f i n e  a  p i c t u r e  window a t  Z = -6., -10. - < x  - < l o . ,  -20. - < y  - < 20. 



The p i c t u r e  w i l l  be l abe led  w i t h  t h e  z  chosen and o r i e n t e d  w i t h  x  h o r i z o n t a l ,  

y  v e r t i c a l .  If a  y-z sw i t ch  was performed', t h e  l a b e l i n g  w i l l  show t h e  y  chosen 

(which i s  t h e  "z "  entered)  and w i l l  show t t ie  x -ax is  v e r t i c a l . 1 ~  and. t he  z -ax is  h o r i -  

zon ta l  ly .  

Next, t h e  r o u t i n e  wi 11 repeated ly  prompt: 

ALL, ADD, RST, END 

The r e p l y  i s  as f o l l o w s :  

(1 )  ALL 

D isp lay  a l l  zones 

(2 )  END . . 

Terminate t h i s  p i c t u r e  window, The r o u t i n e  w i l l  t ype  AGAIN? I f  you 

answer Y o r  YES, t he  r o u t i n e  w i l l  again ask you t o  e n t e r  a  p i c t u r e  window. 

I f  you answer any th ing  o t h e r  than Y as a  f i r s t  l e t t e r ,  t h e  r o u t i n e  e x i t s .  

(3) ADD i,, i2, ... , ilo 

The th ree  l e t t e r s  ADD, f o l l owed  by up t o  10 zone numbers ( I 4  fo rmat )  w i  11 

ADD those zones t o  t he  present  p i c t u r e .  For example, 

ADD 7, 8, 9, 13, 

w i l l  d i s p l a y  zones 7, 8, 9, and 13 i n  a d d i t i o n  t o  zones p r e v i o u s l y  d i sp layed  ( o r  

j u s t  thosc i f  t h i s  i s  a new p i c t u r e ) .  Or i t !  ~iidy type ALL Ins tead,  if a l l  zones a r e  

now des i red .  

(Reset):  Erases t h e  f l a g s  p o i n t i n g  t o  those zones t o  be d isp layed,  and 

then repeats ALL, ADD, RST, END. 

For  example: 

ALL 

( P i c t u r e  d i sp layed  o f  a l l  zones) 

Rout ine: ALL, ADD, RST, END 

R ST 



Routine: ALL, ADD, RST, END 

ADD 6,0009 

( P i c t u r e  o f  zones 6 and 9 o n l y )  

2.2. I n t e r p r e t i n g  t h e  P i c t u r e s  

The p i c t u r e s  a re  b u i l t  f rom l e f t  t o  r i g h t  usirig 10'0 s l ' i ces  i n  t h e  v e r t i c a l  

( y )  d i r e c t i o n .  For, each zone, t he  . i n t e r v a l  o r  i n t e r v a l s '  formed by i n t e r s e c t i n g  

t h a t  zone (on t h e  c u r r e n t  z  p lane)  w i t h  t h a t  v e r t i c a l  1  i n e  a re  determined,  and two 

p o i n t s  p l o t t e d  f o r  each i n t e r v a l ,  t o  i n d i c a t e  i t s  t o p  and bottom. A d d i t i o n a l l y ,  

every n ine  l i nes ,  t h e  zone number i s  w r i t t e n  i n  I 3  format ,  beginning- one l i n e  t o  

t h e  l e f t ,  and centered between t h e  two do ts .  

I f  no do ts  were. drawn on t h e  prev ious  l i n e  f o r  a  zone, i ns tead  o f  two do ts ,  

t he  r o u t i n e  draws a  s o l i d  l i n e  between two do ts .  Thus a  s o l i d  l i n e  marks the  

beginning of a  new zone f rom the  l e f t .  Thus a  c i r c l e  m igh t  appear l . i k e  t h i s :  

0 8 

a 
0 

'Sometimes a  zone may n o t  be wide enough f rom l e f t  t o  r i g h t  t o  g e t  i t s  

number p r i n ted .  I f  t h e  zone i s  t o o  narrow from top  t o  bottom, t h e  number i s  

p r i n t e d  anyway. I f  y and z  have been switched, t h e  s o l i d  l i n e s  i n d i c a t e  t h e  

beginning o f  a  new zone from t h e  bottom. 

Thus, t h e  c y l i n d e r  x2 + z2 = l o 2 ,  2 - y 5 2.1, migh t  be viewed as f o l l o w s  

(assuming t h i s  i s  zone 8 ) :  

ENTER Z, XL, XU, YL, YU 

0. ,-12. ,12. ,-50. $50. 

ALL, ADD, RST, END 



-5- 

The p i c t u r e  d isp layed would look  l i k e :  

2 . 3 .  Fiche Output and C l a s s i f i c a t i o n  Rules 

A f t e r  execut ion,  t h e  d isp layed p i c t u r e s  a re  a v a i l a b l e  as f i c h e  ou tpu t .  

Normal ly,  ' there w i l l  be one f i l e  l e f t  named FXlOS/hhmm where hhmm i s  t h e ' t i m e  

TARTV was s t a r t e d .  Th i s  f i l e  may be destroyed, o r  g iven  t o  user-1 by t y p i n g  

The f i c h e  w i l l  be d e l i v e r e d  t o  t h e  box s p e c i f i e d  on l i n e  1  o f  t h e  TARTNP 

i n p u t  deck. I n  accordance w i t h  usual TARTNP r u l e s ,  p i c t u r e s  w i l l  be l a b e l e d  

"SRD" unless t h e  u n c l a s s i f i e d  s e n t i n e l  i n  t h e  TARTNP deck i s  on. 

Thus, t o  v iew an u n c l a s s i f i e d  p i c t u r e ,  p u t  a  -1 i n  columns 67-68 o f  Card 2. 

I f  t h i s  i s  n o t  done, you must l o g  on a t  l e v e l  5 t o  see t h e  p i c t u r e s  on TMDS, 

and they  w i l l  be l abe led  "SRD." 



3. PRETART User 's  Manual 

3.1. I n t r o d u c t i o n  

PRETART f i n d s  t h e  volumes o f  those zones requested i n s i d e  a  rec tangu la r  

box de f i ned  by the  user .  I t  i s  impor tan t  t o  understand t h e  method used by 

PRETART i n  o rder  t o  use i t  most e f f e c t i v e l y .  

B a s i c a l l y ,  t h e  user  g ives  PRETART a  l i s t  of zones whose volumes are des i red ,  

t he  percentage o f  gap/overl  ap checking desi red,  and a  "window" XL , X Y  , YL , YU i n  

t h e  x-y  plane i n  which t o  look  f o r  t h e  zones. 

Also,  one must s p e c i f y  how f i n e l y  t o  s l i c e  t he  x-y planes ( t he  s l i c e s  a re  

p a r a l l e l  t o  t h e  y - a x i s )  and how many planes, and between what Z  l i m i t s ,  t o  take. 

For Z  l i m i t s  ZL and ZU, t h e  r o u t i n e  takes ZNUM planes, s t a r t i n g  a t  ZL + DELTAZ/2, 

i n  even steps o f  DELTAZ s i ze ,  where DELTAZ = (ZU-ZL) / ZNUM, ZNUM being supp l i ed  

by t h e  user.  For  eachsuch  Z  t h e  p lane Z  = ZO, bounded by XL < x  < XU, YL < y 
0  ' - - - 

< YU, i s . s l i c e d  XNUM t imes s t a r t i n g  a t  X = XL + DELTAX/2, where DELTAX = - 

(XU-XL)/xNOM, XNUM being user  suppl i ed .  

Thus, a t  t h e  f i n e s t  l e v e l ,  f o r  some ZO and Xo,  t h e  r o u t i n e  i s  ope ra t i ng  on t h e  

l i n e  segment X = Xo, YL - < y - < YU, Z  = ZO.  Th i s  l i n e  segment i s  i n t e r s e c t e d  w i t h  

a l l  requested zones, and the  l eng th  " o f  t h e  i n t e r s e c t i o n  w i t h  zone I i s  used t o  

es t imate  t h e  volume VI (Xo, ZO) o f  zone I i n  t h e  neighborhood of t h i s  l i n e  segment 

by 

v ~ ( Z ~ , Z ~ )  = 5 * DELTAX * DELTAZ 

A t  t he  r i s k  o f  being pedant ic ,  l e t  us cons ider  what t h i s  means f o r  a  few 

examples . 
Suppose XL = YL = -40, XU = YU = 40, and ZL = -10, ZU = , lo.  Suppose zone 1  

2  2 
i s  t h e  i n s i d e  o f  t h e  sphere x2 + y2 + z  = r . For any g i ven  ZO, t he  r o u t i n e  

2  2  
w i l l  be es t ima t i ng  t h e  cross sec t i on  a t  Z  = ZO, which i s  t h e  c i r c l e  x  + y  

2  2  
= r - ZO. The area o f  t h i s  c i r c l e  w i l l  be est imated w i t h  XNUM l i t t l e  

r e c t a n g l e s .  I f  XL and XU a r e  t o o  l a r g e ,  many o f  t h e s e  r e c t a n g l e s  



w i l l  be useless, l y i n g  ou ts ide  the  c i r c l e .  Th i s  w i l l  r e q u i r e  a  l a r g e r  XNUM 

than i f '  XL and XU were. a  b e t t e r  "box" around t h e  zone. S i m i l a r  remarks apply 

t o  ZL, ZU, and ZNUM. 

The r o u t i n e  makes - no mistakes i n  the  y - d i r e c t i o n  of any consequence. For 

2 example', a  very  t h i n  e l l i p s e  l i k e  x2 + 1 0 ~ ~ ~  = 5 w i l l  have i t s  area est imated 

j u s t  as we11 as a  more spher i ca l  e l l i p s e .  

Thus, t h e  i d e a l  arrangement i s  t o  have a l l  t he  f i n e  d e t a i l  i n  t he  y - d i r e c t i o n .  

F a c i l i t y  i s  prov ided f o r  t h e  user t o  sw i t ch  y and z  if desired. For example, i f  

2 2 2 
the  zones are  a  se r ies  of c y l i n d e r s  w i t h  common cross sec t i on  x  + y  = r and 

boundaries Z  = Z1 ,  Z2, . . . , Zr, i t  would be advantageous t o  sw i t ch  Y and Z so t h a t  

the  r o u t i n e  s l i c e s  down through a1 1  the  zones a t  once. I f  the  Zits a re  c lose  t o -  

gether ,  and t h e  sw i t ch  i s  n o t  made, then ZNUM must be l a r g e  o r  one must break t h e  

problem i n t o  pieces i n  t he  Z d i rec t ion , ,  t o  avo id  miss ing some o f t h e  c y l i n d e r s  

a1 together .  

It should be obvious t h a t  a  very  smal l  sphere ( r e l a t i v e  t o  the  box being 

searched) cannot be l oca ted  by any method, s h o r t  o f  ana lys i s ,  o r  t h e  expendi ture 

o f  i n o r d i n a t e  CPU. I f  you a r e n ' t  convinced o f  t h i s ,  buy a  300 pound cheddar 

cheese, p u t  a  BB i n  i t  somewhere and then t r y  t o  h i t  t h e  BB w i t h  your  cheese 

s 1 .i uer-! 

The moral i s :  no code can - f i n d  volumes accu ra te l y  w i thou t  your  help.  You 

have t o  p i c t u r e  a t  a l l  t imes what your  zones look  l i k e  t o  t h e  r o u t i n e .  

3.2. How To Execute PKETART 

To execute PRETART, type 

PRETART 1 t v  

The r o u t i n e  w i l l  respond: 

ENTER DATA FILE, e t c .  

Type the  name o f  t h e  data f i l e  and the  name of a  f i l e  t o  be used f o r  output .  



(Th is  i s  t h e  r e g u l a r  TARTNP i n p u t  l ine . ,  use whatever response you would, normal ly  

make.) A l t e r n a t e l y ,  one can type t h i s  on t h e  o r i g i n a l  PRETART execute l i n e .  
' 

Next; a f t e r  processing t h e  i n p u t  f i l e ,  t h e  r o u t i n e  w i l l  type: 

ENTER CONTROL FILE 

Enter  t h e  name o f  a  f i l e  which conta ins  PRETART i n p u t  data. Th i s  f i l e  should 

have t h e  f o l l o w i n g  s t r u c t u r e :  

CARD 1: Format: A3 

s t a r t i n g  i n  column 1, t h e  word "ALL" o r  any th ing  e l se .  I f  "ALL" t h e r e  

i s  no ca rd  2, and a l l  zones w i l l  be ca l cu la ted .  

CARD 2: Format: 0.20 (each card)  

I f  n o t  a l l  zones are desi red,  nex t  a f t e r  Card 1  should come 1  + (number o f  

zones) / 60 cards i n  Octa l  20 (020) format .  The f i r s t  ca rd  corresponds t o  t he  

f i r s t  60 zones, t h e  nex t  t o  t h e  nex t  60, e t c .  A "1" i n  a  b i t  means t h a t  t h e  zone 

should be ca l cu la ted .  For- exanple, i f  the re  a re .  68 zones, 

77001 

22 

would c a l c u l a t e  volumes f o r  zones 1, 2, 3, 4, 5, 6, 15, 62, and 65. 

WARIdING: Due t o  an ORDERLIB e r r o r ,  an i n p u t  o f  20 " 7 ' s "  w i l l  n o t  work. 

For some reason, an i n p u t  o f  20 "7 's "  i n  020 fo rmat  r e s u l t s  i n  a l l  b i t s  s e t  t o  

0  i ns tead  o f  1. Thus, u n t i  1  t h i s  can be cor rec ted ,  such usage must be avoided. 

CARD 3: (XL,XU,YL,YU,ALPHA) : Format 5F10.4 

The f i r s t  f o u r  numbers descr ibe  t h e  "window" i n  t h e  x-y p lane which s.ur- 

rounds a l l  t he  area des i red .  

The l a s t n u m b e r ,  ALPHA, should be between 0. and 1. For  each l i n e  Z  = ZO, 

X = Xo, t he re  w i l l  be a  check made, wi'th p r o b a b i l i t y  ALPHA, t h a t  t h e  sum o f  t he  

leng ths  o f  a l l  zones i s  YU - YL. If i t  i s  no t ,  a  subrou t ine  i s  c a l l e d  t o  analyze 

t h e  t r o u b l e .  



Note t h a t  ALPHA w i l l  be r e s e t  t o  ALPHA = AMAX1 (0. ,-ALPHA) i f  Card 1 does 

n o t  say ALL. Thus, t o  do checking i n  t he  case t h a t  o n l y  some zones a re  being 

used, s e t  ALPHA t o  be negat ive  on t h i s  card. 

Note t h a t  t h i s  i s  "dangerous," s ince  if a zone appears i n  the  reg ion  ex- 

amined whose volume i s  - n o t  being ca lcu la ted ,  a "gap" w i l l  be repor ted  on every 

l i n e  where t h a t  zone appears. The purpose o f  t h i s  r e s e t  i s  t o  i nsu re  - no check- 

i n g  i n  these cases unless asked f o r  d e l i b e r a t e l y .  

NOTE: Cur ren t ly ,  a l i m i  t of 5 e r r o r s  per  Z p lane are  repor ted ,  and 

a t o t a l  of 100 e r r o r s  per  problem. The most use fu l  such l i m i t s  need 

t o  be determined by user  experience. 

CARD 4: Format: I2  

Number o f  boundaries t h a t  f o l l o w ,  one pe r  card. (Must be a t  l e a s t  2.) 

CARD 5: Format: F10.4 each card. 

One per  card, i n  ascending order ,  t he  values o f  Z which a re  t o  be used as 

boundaries f o r  s l i c i n g .  The f i r s t  such card w i l l  be used as ZL, t he  nex t  as ZU. 

A number o f  s l i c e s  (depending on t h e  i n p u t  on the  corresponding ZNUM card, below) 

w i l l  be taken between ZL and ZU. Then ZU w i l l  be made ZL, and t h e  nex t  Z boundary 

used.as ZU. A cumulat ive volume r e p o r t  i s  made a t  t he  end o f  each "chunk." 

CARD 6: Format.Al 

Y , =  sw i t ch  the  y and z axes. The s l i c e s  w i l l  be taken a t  var ious  y values, 

p a r a l l e l  t o  t he  x-z plane. Be sure t o  g i ve  YL, YU and. the  Z-boundaries as ' if 

t h i s  sw i t ch  has been done. 

N = do n o t  sw i t ch  y and z.  S l i c e s  w i l l  be p a r a l l e l  t o  t he  x-y plane. 

CARD 7: (XNUM): Format: F10.4 

The number o f  s l i c e s  t o  take i n  t he  plane. Th is  number i s  used for a l l  s l i c e s .  

CARD 8: (ZNUM): Format: F10.4 
I 

The number of s l i c e s  t o  take i n  between ZL and ZU. There should be one card 

f o r ' e a c h  "chunk"; i .e . ,  one l e s s  than t h e  number on Card 4. The more complicated 

t h e  geometry i s  i n  a chunk, t he  h igher  t h e  number ought t o  be. 



3.3. PRETART Output 

On t h e  te le t ype ,  PRETART w i l l  send a message as i t  completes each "chunk." 

Th i s  w i l l  be e i t h e r :  

"FROM (ZL) TO (ZU) O.K." 

o r  

"BETWEEN (ZL) AND (ZU), N ERRORS FOUND." 

I f  ALPHA i s  zero, 'on ly  the'  f i r s t  message can be issued. 

On the  h igh  speed ou tpu t  f i l e ,  PRETART w r i t e s  a summary o f  t h e  i n p u t  deck 

and then, f o r  each "chunk," p r i n t s  a volume r e p o r t .  These volumes a r e  cumulat ive.  

If Zone 1 i s  t he  i n s i d e  o f  x2 + y2 = 1, -1 - < Z - < 1, then the  c o n t r o l  f i l e  migh t  

l o o k  1 i ke (assuming 3 zones t o t a l  ) : 

CARD COMMENT 

1. NIX "Don ' t  do a l l  zones." 

2. 4 48 = 1002, : J u s t  do Zone 1: 

3. -2., 2., -2,.;2., .5  XL = -2., XU = 2 

YL = -2., YU = 2 

ALPHA = .5 

4. 03 Three Z ' s  t o  be used. 

"Chunk" boundaries 

"Chunk" boundaries 

"Chunk" boundaries 

No y-z sw i t ch  

9. 128. 128 s l i c e s  per  p lane 

10. 75. 75 s l i c e s  f rom Z = -1. t o  Z = 0 

11. 80 80 s l i c e s  . f rom Z = 0 t o  Z = 1. 

The ' ou tpu t  migh t  look  l i k e :  

XL = -2 XU .=  2 

YL = -2 YU = 2 



PERCENT GAP/OVERLAP CHECKING .50 

CALL '1  TO SLICE 

" BETWEEN -1 AND O., 75. SLICES MADE 

NO. OF X SLICES- 128. 

VOLUME IN ZONE 1 i s  1.57g7Egg 

CALL 2 TO SLICE 

BETWEEN 0. AND I., 80. SLICES MADE 

NO. OF X SLICES 128. 

VOLUME I N  ZONE .l I S  3.1416Elgg 

. CPU XX I 0  0 

' CHARGE I S  xxx SECONDS PRIORITY I S  x.xx 

Suggested Parameters 

We recommend t r y i n g  XNUM = 128. The runn ing  t ime rough ly  i s  p r o p o r t i o n a l  

' t o  XNUM * ZNUM * ( t h e  number o f  checked zones). There i s  some overhead, so check- 

i n g  10 zones i s  n o t  10 t imes as long as checking 1 zone, b u t  100 zones i s  rough ly  

tw i ce  as expensive as .50 zones w i t h  conlparable JPBS. 

For a f i r s t  pass a t  a new problem, keep XNUM smal l ,  say 25 o r  50, and s e t  

ALPHA t o  1.. T h i s  w i l l  f i n d  a s u r p r i s i n g l y  h igh  p r o p o r t i o n  o f  t h e  geometry e r r o r s  

. e s p e c i a l l y  i f  r u n  once w i t h  y and z normal and.once switched. 

As a guide t o  t im ing ,  rough ly :  

( 1 )  Ca l cu la te  #zones * average JPBS/zone * XNUM * ZNUM. 

5 . ( 2 )  D i v ide  by 10 : answer i s  about how m,any seconds t h e  r u n  w i  11 take  

w i t h  ALPHA = 0. Add 10% f o r  ALPHA = 1. 



3.4. Explanat ion o f  Messages 

On e r r o r  de tec t ion ,  PRETART w i l l  i s sue  a message o f  the  fo l l ow ing  types: 

F i r s t ,  a  message i s  p r i n t e d  i n d i c a t i n g  t h a t  t he  sum of zone cross sec t ions  

along a  l i n e  does n o t  equal YU-YL t o  w i t h i n  a  to le rance (YU-YL) * TOLR, where 

TOLR i s  a  c u r r e n t l y  s e t  t o  lo-'. P l e a s e  r e p o r t  any d i f f i c u l t i e s  w i t h  

t h i s  to lerance.  

The message i s  o f  t h e  form: 

ERROR DETECTED AT Z = xxx.xx, X = xxx.xx 

Thus, t h e  r o u t i n e  has detected t h a t  a long the  l i n e  YL 5 y L  YU, Z = xxx.xx, 

X = xxx.xx, the  zones have a  sum t o t a l  c ross-sec t ion  g rea te r  than (1 + TOLR) 

(YU-YL) o r  l e s s  than (YU-YL)(1-TOLR). Th i s  message should be fo l l owed  by one 

o r  more messages i n d i c a t i n g  gaps o r  overlaps.. E i t h e r :  

' GAP BETWEEN ZONES I AND J 

GAP BETWEEN LOWER LIMIT AND ZONE J 

GAP BETWEEN ZOliE J AND UPPER LIMIT 

OVERLAP OF ZONES I AkD 3 

For each zone mentioned, a  d e s c r i p t i o n  w i l l  be p r i n t e d  showing what p o r t i o n s  

o f  t he  l i n e  Z = ZO, X = XO, YL 5 y - < YU are  occupied by the  zone. Several pieces 

may be pr inted,.  The general form i s :  

ZONENO. Y1 Y2 Y3 Y4 Y5 Y6 ... 
Th is  i n d i c a t e s , t h a t  t h i s  zone i n t e r s e c t e d  w i t h  the  l i n e  YL - < y  - < YU has t h e  

i n t e r s e c t i o n  (Y1, Y2) U  (Y3, Y4) U  (Y5, Y6) . .. 
Due t o  t he  a lgo r i t hm used, some pieces may appear o f .  t he  form (Y l ,  Y2) where 

Y1 - Y2. These pieces are empty and can be disregarded. 

Other poss ib le  messages: 

(1 )  I AM CONFUSED. THERE ARE N ZONES ALONG THIS LINE. 

Please r e p o r t  occurrences o f  t h i s  message. Th i s  i s ' a  message i n d i c a t i n g  t h a t  an 

e r r o r  was detected, b u t  something unforseen by the  code designer has happened. 



( 2 )  TOO MANY P I E C E S  FOR ANALYSIS 

Please r e p o r t  occurrences o f  t h i s  message. There were more than 300 zone p ieces 

along t h i s  l i n e .  

(3 )  FOR ZONE I ,' 2 * NUMBER OF P IECES I S  GE MAXPIECES 

C u r r e n t l y  t he  code a l lows f o r  a zone t o  have up t o  f i v e  disconnected pieces 

along a l i n e ,  which occupy 2 words each. (Th is  inc ludes  p o s s i b l y  empty p ieces.)  

Thus,. ten words are reserved f o r  each zone. I f  M A X P I E C E S y  c u r r e n t l y  10, i s  n o t  

l a r g e  enough, t he  code ' e x i t s  t o  i t s  d r i v e r .  Only user  experience w i  11 determine 

i f  t h i s  i s  l a r g e  enough, so please r e p o r t  any instances o f  t h i s  message. 



4. How t o  Obtain PRETART / TARTV 
, . 

PRETART and TARTV may be obta ined v i a  ELF. by typ ing :  

RSL .233825:TART TARTV PRETART 
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