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I. INTRODUCTIGN 

The - Cell - Arrangement - Prcgram for - STAR (CAPSTAR) provides 

automated techniques for the layout of STARS. The procedures 

utilized in this program are described i another work ([I]). 

Instructions for program execution are given in [ 2 ] .  

This document is intended to serve as a programmer's 

reference manual for CAPSTAR. Descriptions of the internal logic 

flow of the program and of the organization of major internal 

data an5 file structures are provided. In addition, information 

necessary for future program improvenent and modification is 

given. 

The logical flow and data structure organization of CAPSTAR 

is described in Chzpter I1 of this report. Chapter I11 contains 

outlines of t he  methods for particular program nodifications and 

extensions. A listing of the program is given in zn Appendix to 

t h i s  report. The remainder of this chzpter is devoted t9 a 

general discussion of CAPSTAR. 

General Description 

CAPSTAR has been developed as a means of providing 

netr-optimum STAR layouts while requiring a relatively small 

amount of computing resources. In addition, the program h a s  been 

written so as to pr~vide ease of modification and transportaticn. 

The program is written in the FORTRAN-IV programming 

language and language compatibility hes bosn certified for the 

IBM FCRTRAN-IV level G and the XDS extended FORTEAN compilers. 



With the exception of the usc of Implied-DO constructs in I/C 

statements, the FORTRAN used is ANSI1 standard. Thus, minimal 

modification of the source language should a l l ~ w  use of the 

program with most FORTRAN-IV compilers. 

The organization of CAPSTAR supports program modification 

and computing resource conservation. Program functions are 

modularized at the subroutine level so that any individual 

function can be easily modified or extended. Hain storage 

requirements are minimized by use of overlaid unlabelled COMMCN 

areas for local data storage. Sequential-access disk files are 

maintained to allow storage of data outside the main computer 

memory. 

Finally, to pravide operator convenience, the program has 

been divided into two segments (Part A and Part B) which execute 

separately. This segmentation provides run-time modules which are 

small enough for execution on the XDS SIGMA/S time-sharing .=.?sten 

allowing operztor supervision of,program progress. 



11. PROGRAM AND DP.TA ORGANIZATION 

The h i g h - l e v e l  o r g a n i . z a t i o n  of  CAPSTAR and of major prosram 

d a t a  s t r u c t u r e s  is o u t l i n e d  i n  t h i s  c h a p t e r .  

CAPSTAR S t r u c t u r e  

I n  o r d e r  t o  r e s t r i c t  e x e c u t i c n  s t o r a g e  r e q u i r e m e n t s ,  CAPSTAR 

h a s  been d i v i d e d  i n t o  two segments ,  P a r t  A and Part E .  The f i r s t  

o f  t h e s e  segments  implements t h e  d a t a  e n t r y ,  c l u s t e r i n g ,  and 

l i n e a r  o r d e r i n g  f u n c t i o n s  of t h e  STAR c e l l    la cement p rocedure  

p r e s e n t e d  i n  [ l ] .  The second segment ,performs t h e  c e l l  and pad 

plac2ment  t a s k s  and b u i l d s  t h e  o u t p u t  d a t a b a s e .  The h i e r a r c h y  of  

r o u t i n e s  w i t h i n  each  segment is  i n d i c a t e d  i . ,  F i g u r e s  1 and 2 .  

Both A 2nd B p a r t s  of CAPSTkR a r ?  nodu la r  a t  t h e  s u k r o u t i ? ~  

l e v e l .  Each s a b r o u c i n e  c o ~ t a i n s  explar .z tor i ;  c3snen ts  r e l a t i n g  tc 

r ~ u t i n e  f low ( see  A?pendix).  The  h i g h - l e v e l  s t r u c t u r e  of t h ~  

major r o u t i n e s  is  a l s o  shown i n  F i g u r e s  3 t h rough  1 5 .  



Figure 2 .  CAPZTAR - Part B Calling Strgcture 
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In te rna l  Data St ruc tures  

To f a c i l i t a t e  data  l i n k a ~ 9  and s torage  area re-use, the  

ar rays  used for  in te rna l  CAPSTAR data  s tc raqe  res ide  in several  

FORTRAN COMMON blocks. With the exception of the  unlabelled 

COMMON area (used for  loca l  da tz  s to rage) ,  the data  in each 

COMMGN block is global da ta  and is associated w i t h  the r e s u l t s  of 

a pa r t i cu la r  processing s tep.  

The various CAPSTAR COMMON areas  and the data  w i t h  which 

each is associated are:  

Unlabelled Area - Local Data 

GLBL Area - CAPSTAR Control Variables 

HEADER Area - Output Header Data 

NETDTA Area - Network Gescription 

CLSDTA Area - Cell Clusters  

LINIjTA Area - Linear Order 

CLKET Area - Cell-Net L i s t s  

FLDDTA Area - Cell  Placement 

PADPL Area - Fad Placement 

The arrays and var iables  saved i n  each of these a ress  a re  

described i n  the documenting comments a t  the beginning of t h e  

source l i s t i n g  of Part  A (see Appendix). The s t r u c t u r e  of 

several  of the more c ruc ia l  global arrays is shown i n  Figures 16 

and 17. 



i i g u r e  16. Crganization o f  C i r c u i t  Descr ipt ion Arrays 



a 0 0  
a * .  

- * e  
- - 

E=? 
a= uu- 

.c 
Y C Y  

T"  



16 

CAPSTAR F i l e  Usaqe 

A number of d i sk  f i l e s  a r e  accessed or constructed during a 
I 

normal CAPSTAR run. These f i l e s  a r e  used fo r  s p e c i f i c a t i o n  of . 
input da t a ,  STAR c e l l  type and pad loca t ion  d a t a ,  i n t e r n a l  

. 1 program s to rage ,  and output  da ta .  Each of the  CAPSTAR f i l e s  is 
. i 

b r i e f l y  described in  the  following paragraphs. 

Input F i l e  . 

I n t e r n a l  Name - EiDR 

Channel - 15 

Purpose - Contains c i r c u i t  de sc r ip t ion  and user commands. 

Organization - Described i n  [ 2 ] .  

Cel l  Width F i l e  (STAFIWIDLIB) 

I n t e r n a l  Kaine - None 

Channel - 1 4  

Purpose - Provides napping from c e l l  type numbers t o  c e l l  
w i d t h s  ( i n  t r a n s i s t o r s ) .  

Organization - Each record conta ins  a  s i n g l e  c e l l  type number 
and width i n  2 ( 1 4 )  format. 

Pad Location F i l e  (STARPADLCC) 

l-. I n t e r n a l  Nane - PADFIL 

< -  
a .- Channel - 13 
L 

Purpose - Spec i f i e s  ( x , y )  co-ordinates i o r  pads in  each of 
t h e  STAR s i z e s .  

Organization - Each record conta ins  two e n t r i e s  in  2 ( 1 4 )  
format. The da t a  fo r  the  R-row by C-column STAR 
begins w i t h  a  record containing (-R,C). The 
following records  contain  t he  (x ,y)  p a i r s  fo r  
each 1/0 pad loca t ion  in  the  R x C STAR. Power 
and ground pad loca t ions  should not  be included.  



Reduced I n p u t  F i l e  ( I E F I L E )  

I n t e r n a l  Name - IEFILE 

Channel - 12 

Purpose  - C o n t a i n s  ' p a r s e d '  d a t a  from i n p u t  f i l e  t o  ease 
c o n s t r u c t i o n  of o u t p u t  f i l e .  

C r g s n i z a c i o n  - Divided i n t o  s e c t i o n s  by header  r e c o r d s  of  form 
( 0 - 1  where I i n d i c a t e s  what d c t a  i s  i n  t h e  
f o l l o w i n g  r e c o r d s .  
111 - C i r c u i t  name i n  2(A4) fo rma t .  
1=2  - STAR s i z e  i n  2(112)  fo rma t .  
I = 3  - ( c e l l  # , t y p e  # ) I s  i n  2 ( 1 1 2 )  fo rma t .  
1 - 4  - Net  d a t a  heade r .  
1=5  - Net # ( I 1 2  f o r m a t ) ,  t h e n  ( c e l 1 , p i n ) ' s  i n  

2 (112)  fu rmz t .  
I = 6  - Source  r e c o r d  i n  72(A1) format  i n  n e x t  

r e c o r d ,  o n l y .  
I = 7  - End of data. 

Data Passage  F i l e  (PASS) 

I n t e r n a l  N 3 r e  - PASSFL 

. - Channel - L O  

Purpose - Conta ins  g l o b a l  d a t a  passed  from Tart  A t o  P z r t  
B. 

C r g a n i z a t i o n  - GLBL, i4ETDTA, LINDTA COMl+lClN a r e a s  i n  2G ( 1 4 )  
f o r m a t ,  f i r s t  3000 e n t r i e s  of CELNET a r ea  i n  
1 0 ( 1 8 )  f o r ~ . a t ,  HEACEK a r e a  i n  l a  ( A 4 )  fo r ina t ,  
(ROiiS, CCLS, NFLSAV, NPISAV, MAXSOL, R N ,  CN) i? 
20 ( 1 4 )  f o rma i .  

Temp Placement  F i l e s  1 and 2  

I n t e r n a l  Name - SAVFIL,  SAVE^ 

Channels  - 1 6 ,  17  

Purpose - Used f o r  h o l d i n g  i n t e r m e d i a t e  p l a c e n e n t s .  

O r g a n i z a t i o n  - Each r eco rd  c o n t a i n s  (? lacement  # ,  r a t i n g ,  TEMP 
a r r a y )  where TEMP(I)*PCS(I,2)*10**6 + POS(1 , I ) .  
P o i n t e r s  t o  r e c o r d s  i n  t h e  f i l e s  a r e  n a i n t a i n e d  
i n  t h e  PLPNT a r r a y .  



Output File and Narrative Output File 

Internal Name - OUFILE, PRNTR 
Channels - 19, 6 
Purpose - Output file contains circuit data and layout in 

form suitable for router. Narrative output 
provided for user supervision. 

Organization - Described in [ 2 ] .  

l e y -  



111. MODIFYING C A P S T A R  

I n  t h i s  c h a p t e r ,  m e t h o d s  f o r  p e r f o r m i n g  m o 6 i f i c a t i o n s  t o  t h e  

CAPSTAR s y s t e m  a r e  o u t l i n e d .  The f o l l o w i n g  s e c t i o n s  a. 

o r g a n i z e d  f u n c t i o n a l l y  by t h e  t y p e  o f  m o d i f i c a t i o n  d e s i r e d .  The 

r e m a i n d e r  of  t h i s  s e c t i o n  d e a l s  w i t h  g e n e r a l  p rogram u p d a t i n g  

p o l i c y .  

For c o n s i s t e n c y  w i t h  p r e v i o u s  r e v i s i o n s  o f  t h i s  p r o g r a n ,  it 

is  recommended t h a t  a  new r e v i s i o n  number s h o u l d  be  a s s i g n e d  t o  

t h e  p rogram e a c h  time t h a t  t h e  s o u r c e  c o d e  is a l t e r e d .  In o r d e r  

t o  make t h i s  c h a n g e ,  t h e  r e v i s i o n  number and d a t e  h e a d e r s  a t  t h e  

b e g i n n i n g  of  t h e  two CAPSTAR s e g m e n t s  s h o u l d  b e  u p d a t e d .  A l s o ,  

t h e  f o u r t h  e n t r y  o f  t h e  a r r a y  HEAG ( d e f i n e 2  ir! t h e  K A I K  r o u t i n e  

i n  P a r t  A )  s % s u l d  be m o d i f i e d .  

I n  r e v i s i o n s  which a r e  d e s i ~ r s t e d  f o r  a p z r t i c c l a r  t a r g e t  

m a c h i n e ,  t h e  f i r s t  two e n t r i e s  of t h e  HEAG a r r a y  s h o u l d  be 

c h a n g e d .  I f  no p a r t i c u l a r  t a r g e t  mach ine  is  d e s i r e d ,  t h e s e  two 

f i e l d s  c a n  be  i e f t  b l a n k .  

Adding Ce l l  Types t o  The 

STAR C e l l  Width L i b r a r y  

Each c e l l  t c  be p l a c e d  by CAPSTAR must h a v e  a t y p e  "umber 

s p e c i f i e d  i n  t h e  STAR c e l l  w i d t h  f i l e  (STARWIDLIE) . To add 2 new 

c e l l  t y p e  number,  CT, t o  t h i s  f i l e ,  t h e  r e c o r d  

s h o u l d  be  added a t  t h e  end of  t h e  f i l e ,  where  C'tJ i s  t h e  w i d t h  ( i n  

t r a n s i s t o r s )  o f  t h e  new c e l l  t y p e .  The e n t r i e s  s h o u l d  a p F e a r  i n  

2 ( 1 4 )  f o r m a t .  
19 



D e f i n i n g  New STARS 

The p o s i t i o n s  of t h e  1/0 ( n o t  Power or Ground) p a d s  f o r  each  

STAR s i ze  m u s t  be s p e c i f i e d  i n  t h e  STAR pad l o c a t i o n  f i l e  

(STARPADLOC). I n  o r d e r  t o  d e f i n e  pad p o s i t i o n s  f o r  an R-row by 

1 C-column STAR, t h e  r e c o r d  
; 

-R C 

shou ld  be added a t  t h e  end of t h e  f i l e .  T h i s  r e c o r d  shou ld  be 

fo l lowed  by r e c o r d s  of t h e  form 

where x and y a r e  t h e  c o - o r d i n a t e s  of  one 1/0 pad. A r e c o r d  

shou ld  be inc luded  f o r  each  1/0 pad p o s i t i o n .  Each r e c o r d  shou ld  

be typed i n  2 (14 )  fo rma t .  

I f  t h e  s i z e  of t h e  new STAR e x c e e d s  t h e  c u r r e n t  MXROWS by 

f.!XCGLS r n a x i m u ~  STAR s i z e ,  i t  w i l l  be n e c e s s a r y  t o  i n c r e a s e  these 

bounds ( s e e  " R e s e t t i n g  Program Bounds" . 
R e s e t t i n g  Program Bounds 

R e s t r i c t i o n s  on i n p u t  c i r c u i t  and STAR s i z e  a r e  s e t  a t  t h e  

v a l u e s  a s s i g n e d  t o  12 c o n s t a n t  dimension c o n t r o l  v a r i a b l e s .  ?he 

f u n c t i o n s  of t h e s e  v a r i a b l e s ,  each  of which b e g i n s  w i t h  wKXH, zre 

shown i n  t h e  "Global  CAPSTAR V a r i a b l e s "  section of t h e  

documenting camments a t  t h e  beg inn ing  of P a r t  A (see Appendix) .  

>I The v a l u e  of each  of t h e  v a r i a b l e s  is se t  i n  t h e  MAIN rout ine  of 
:,I 

P a r t  A .  

T h e  v a r i a b l e s  a r e  used t o  e s t a b l i s h  t h e  d imens i cns  of nany 

of  t h e  loca l  and g l o b a l  a r r a y s  used i n  CAPSTAR. Thus,  



modification of the valuss of the variables necessitates 

re-dimensioning of some arrays. TQ facili qte this operation, a 

list of all CAPSTAR arrays, the vari.!b;es upon which their 

dimensions depend, and the program segment and COMMON areas in 

which they appear is provided at the beginning of Part A of the 

CAPSTAR source. Care should be taken that any change in the 

dimension control variable velues is accompanied by 

re-dimensioning of all associated arrays. 

Internal programming procedures establish implicic upper 

limits on the values assigned to two of the dimension controi 

variables. Since it is necessary, at times, to maintain lists 

containing both cell and cluster numbers, the maximum cell number 

(MXCELS) is strictly upper-bounded by the lowest cluster number 

(ItGG). In additian, the maximum number of circuit nets (MXNETS) 

islinited to less than 1000 by the cell-net data packing 

procedure. Extension of variable settings beyond these implicit 

limits would require program data storage or procedure 

modification. 

Modifyina the Rating Structure - 

The quality of the STAR placements produced depends directly 

upon the STAR placement rater (RATE). The primary result of this 

routine is a value, RATING, which lies between C and 186 with 

higher values indicating more desirable conditions. 

RATING is obtained by taking a linear multiple of the PE 

value shown in Chapter 5 of [I]. The value of FR (ZTR in the 

source listing) is derived from a weighted sum of the factors 



relating to desired qualities. The weights assigned to each 

I factor reflect the relative importance of the factors to t5e  
1 

I 

! 
over-all placement quality. 

1 Thus, to increase the likelihood of occurrence of a 

characteristic, it is necessary to increase the weight multiple 
e 

associated with it. It should be noted ( I l l )  that the weights I i also appear in the denominator of ZTR so that adjustment of this 

I term is also required. 

It is also possible to modify the rating structure s to 

include previously unmeasursd characteristics of the placement. 

The factor computed for the new characteristic should take on 

values between B and 1 with higher values indicating less-desired 

characteristics. A weighting factor should then be calculated and 

included in thc STAS computation as przviously indicated. 

Re-Dividing Tho P r o g r ~ m  

To maintain CA?sTAh in a form adrptable to time-shared 

execution, it has been r.ec+ssary to divide the program into two 

;arts. If future division is required, the scheme used in the 

PASS and CATCii routines should te used for program linkage. 

This organization entails writing all necessary global an5 

- % 

local data areas to a disk file prior to termination of the first 
" ,  

: 1 segment and reloading the data in the second. Care should be 
t 

f taken that any global variables (such es RI or CM) are also 

passed. 
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APPENDIX 

CAPSTAR SCURCE L I S T I N G  



C 
C 
C 
c ccccc  A WPPPP sssss nnn~ A 
C C C A A P P S S T A A 
C C A A  P P S T A A 
C C A A PPPPPP SSSSS T A A 
C C AAAAAAA P S T M A W  
C C C A A P S S T A A 
C CCCCC A A P SSSSS T A A 
C 
c 
C CELL ARRAHGEHENT PROGRAM FOR THE STANDARD 
C TRANSISTOR ARRAY 
C 
C 
C VERSION 2A REVISION 4 - JUNE 1979 
C t ~ f t * t t m t + t m t t * ~ f i t t * t * * w m m ~ ~ + t  

C 
C 
C 
C 
C AUTHOR: GLENN Y. COX 
C EE DEPT 
C AUBURN U3IVERSITY 
C AUalJRN, AL 36830 
C 
C 
C**f+*t+ttt*****fttlr*j,****tf*rn*w-M 

C 
C THE PURWSE OF THE CAPSTAR PROGRAM I S  TO PRQVIDE 
C TWO-DIYENSIONAL PLACERENTS OF LOGIC CELLS AND 
C PADS FOR THE STANDARD TRANSISTOR ARRAY (STAR). 
C 
C THE INPUT TO THE PROGRAM I S  THE LOGIC CIRCUIT 
C C E L L  AND INTERCONNECTION DESCRIPTION. THE OUTPUT 
C CONSISTS OF THE CIRCUIT DESCRIPTION AND THE 
C GENERATED CELL PLACEMENT I N  A FOR! SUITABLE FOR 
C USE BY A STAR ROUTING PROGRA!. APPROPRIATE 
C USER (NARRATIVE) OUTPUT I S  ALSO PROVIDED. 
C 
C 
C m f * * t t t t 2 m t + r n * - t t t * - t ~ * * r n  
C 
C 
C CAPSTAR FWCTIONAL SECTIONS 
C 
C 
C 
C 
c 
C CNTL FUNCTION: CAPSTAR CONTROL 

000001 10 
000001 20 
000001 30 

RRRRRR 000001 40 
R R 000C0150 
R R 00000160 
RRRRRR 000001 70 
R R 00000130 
R R 00000190 
R R MOO0200 

0000021 0 
0000022C) 
03000230 
00000240 
00000250 
00000260 
00000270 
000G0280 
00000290 
00000300 
0000031 0 
00000320 
00000330 
00000340 
00000355 
00000360 
00000373 
0000@380 
00000390 
00000400 
0000041 0 
OO(300420 
00000430 
00000440 
00000450 
00000460 
00000470 
00000480 
00000490 
00000500 
0000051 0 
00000520 



ROUTINES: 'WIN I N  60TH PRKRAM SESHENTS 

I i l P T  FUNCTION: CIRCUIT AND CONTROL DATA. INPUT 
RWTINES:  GTITEN,JM,RDNETS,GTCELS,6TORD 

XCHK FUNCTION: INPUT DATA CROSS-CHECKING 
ROUTINES: XCHECK 

CLST FUNCTION: CELL CLUSTERING 
ROUTINES: CLSTER,POIHTZ,REOR6,FNDBES,RFDO 

: I C L I N E  FUNCTION: CLUSTER DECOHPOSITION 
i c ROUTINES: LINEUP,CELNET 

I c 
I PASS FUNCTION: DATA PASSAGE BETYEEN PROSRAM SEGAENTS 
! C ROUTINES: PASS,CATCH 
c 

C F L A C  FUNCTION: PLACEHENT CONTROL 
t C ROUTINES: R A C E  
f C 

C FOLD FUNCTICN: LINEAR ORDER FOLDING 
C ROUTINES: FOLD,PUT,CROSS 
C 
C I W R  FUNCTION: PLACEMENT IMPROVEMENT 
C ROUTINES: IMPROV 
C 
C RATE FUNCTICN: PLACEYEN1 RATING 
C ROUTINES: RATE 
C 
C PADP FUNCTION: PAD PLACERENT 
C ROUTINES: PADPUT 
C 

I C FOllT FUHCTION: OUTPUT F I L E  CONSTRUCTION 
C ROUTINES: OUTBLD,NSFCF 
C 
C NOUT FUNCTION: NARRATIVE OUTPUT FORNATTING 
C ROUTINES: YIRCRS,DEPICT,FIGGER,QUAL 
C 
r 
C t t * * t * + t t t t * * f C t * t t * t t t t * t * - * ~ t + t t f * t * - *  

CAPSTAR CALLING STRUCTURE (PART A) 

WIN P 



: -->U I R C R S  

CAPSTAR CALLING STRUCTURE (PART B) 

C 
c 
C FORTRAN C H W L  ASSIGNMENTS 
C 
C 
C 
C 
C 
c CHANNEL : ASSIGNED TO: 



C 
C 
C 6 NARRATIVE OUTPUT DEVICE 
C 
C 1 2  REDUCED INPUT F I L E  
C 
C 13 STAR PAD LOCATION F I L E  
C 
C 1 4  STAR CELL WIDTH F I L E  
C 
C 1 5  I N W T  F I L E  
C 
C 16 TEnP RACEHENT F I L E  1 
C 
C 1 i TEMP PLACHENT F I L E  2 
C 
C 18 DATA PASSAGE F I L E  
C 

1 9  C OUTPUT F I L E  
C 
C 
C 
C * t * * * * f * * * t + * + t t t t * * ~ * * I h t * * I h t * t t * * t t f * * * ~ *  

C 
C 
C GLOBAL CAPSTAR VARIABLES 
C 
C (* - CONSTANT FOR A GIVEN REVISION) 
C 
C 
C 
C 
c 
C VARIABLE: E A N I N G  : 
C 
C 
C CAPnC1 TARGET MACHINE NAME (1ST 4 CHAR.) 
C 
C C A M C 2  TARGET NACHINE NAME (2WD 4 CHAR.) 
C 
C CAPREV * CAPSTAR REVISION N M E R  

C CAPVER CAPSTAR VERSION NUMBER 
C 
C C # CELL NEIGHBORHOOD FOR INPROVEMENT 
C 
C COLS ACTUAL # OF STAR COLUMNS 
C 
C DEBUG CONTROLS OUTPUT DEBUGGING NODE 
C 
C NAXSOL USER-SEL. N A X  # FOLDING SOLUTIONS 
C 



C HXCELS * R A X I f l M  #' OF CELLS AND PAOS I N  C IRCUIT  
C 
C NXCLNT HAXIHUM SUPl OF NET S IZES  
c 
c ~ X C L U S  + HAXIRUN P OF CLUSTERS FORMED 
C 
C R X C M S  * NAXINUN I OF STAR COLUVNS 
C 
C HXDFSZ * HAXIflUi4 # OF DIFFERENT NET S IZES  
C 
C RXNETS RAXIFIUM # OF NETS 
C 
C PIXNT CL W X I M U R  I OF NETS ON ONE CELL 
C 
C PWNTSZ * WAX1WU;r NET S I Z E  
C 
C MXPADS WXIC ILH  # OF C I K C U I T  PADS 
c 
C RXROYS * RAXIRUX # CF ROYS I N  STAR . 
C 
C NAREI CIRCUIT  NAME (1ST 4 CHAR.) 
c 
C MARE2 CIRCUIT  NAME (2ND 4 CHAR.) 
C 
C NCELLS ACTlJhL 3 OF CELLS AND PADS LY CIRCUIT  
C - 
c. NFLSAV # FOLDING SOLUTIONS TO BE I 8PROVED 
C 
C NNETS . ACTUAL # OF NETS I N  C IRCUIT  
C 
C HPADS ACTUAL # OF PADS IN CIRCUIT  
C 
C NPISAV * # IWPROVED SOLUTIONS TO BE PRESENTED 
C 
C PRNTR * FORTRAN CHANNEL B FOR NARRATIVE W T W T  
C 
C ROR * FORTRAN CHAidHEL # FOR INPUT 
C 
C ROYS ACTUAL # OF STAR ROYS 
C 
C RN ROY NEIGHSORH000 FOR IMPROVEMENT 
C 
C TRACK EFFECTIVE LENGTH OF TRACE ARRAY 
C 
C 
C t - * n * a * * m - n * 1 + m * m * t * * * n  

c 
C 
C CAPSTAR ARRAYS 
C 
C 
C 



BANK 

CARD 

0000271 0 
00002720 

ALTERNATE NAMES: NONE 00002730 
DINENSION: RXNTCL 00002740 
PURPOSE: L I S T  OF NETS CONNECTED TO 00002750 

CELL C1 IN DECMP. PROC. 00002760 
USED IN :  L I N E  00002770 
COlVlON AREA: BLANK OOC02780 

00002799 
ALTERNATE NAMES: NONE 00002800 
DIMENSION: NXNTCL 0000281 0 
PURPOSE: L I S T  OF NETS CONNECTED TO 00002820 

CELL C2 I N  DECOWP. PROC. 00002830 
USED IN:  L I N E  COO02940 
COIWON AREA: B U N K  0000285C 

00002860 
ALTERNATE NAMES: NONE 00002870 
DIHENSION: MXNTSZ 00002850 
PURPOSE: TEAP STORAGE. 00002890 
USED IN :  CLST 000C2900 
CONWON AREA: a A N K  0000291 0 

00002920 
ALTERNATE NAMES: NONE 00002930 
DIMENSION: MXPADS,2 00002940 
PURPOSE: L I S T  O F  BARRIERS NEEDED 0000295'3 

TO KEEP ROUTER OUT OF 00002360 
UNUSED PAD AREAS 00002970 

USED I N :  P ADP 00002980 
COMHON AREA: BLANK 00002990 

00003000 
ALTERNATE NAMES: NONE 000G3010 
DIPlENSION: MXCLNT 00003020 
PURPOSE: NET L I S T S  FOR CLUSTERING 00003030 
USED I N :  CLST OCG03040 
COMMON AREA: BLANK 00003050 

00003063 
ALTERNATE NAMES: NONE 00003070 
DIMENS ION: MXCL?IT OOOC30i30 
PURPOSE: CELL-NET L I S T S  FOR CLUSTERING 00003090 
USED I N :  CLST Otr003100 
COCVION AREA: BLANK 000031 1 IJ 

000031 20 
ALTERNATE NAMES: NONE 000031 30 
DIMENSION: MXCELS 000031 GO 
PURPOSE:. ROTATION BOUNDARY ORDERING FOR FOLD 00003150 
USED I N :  FOLD 000031 60 
connw AREA: ELANK O O ~ O ~ I  70 

000031 80 
ALTERNATE NAMES: NONE 001)03190 
DIMENSION: 73  000032CO 
PURPOSE: HOLDS INPUT RECORD FOR PROCE5SING 0000321 0 
USED I N :  I N P T  00003220 



COMON AREA: HONE 

ALTERNATE NAUES: NONE 
DINENSION: Z+PIXCLNT+Z 
PURPOSE: CONTAINS CELNET COHMON FOR PASS 
USED I N :  PASS 
COWON AREA: CLNET 

ALTERNATE NAMES: NONE 
DIMENSION: MXCELS 
PURPOSE: CELL L I S T  FOR CLUSTERING 
USED IN :  CLST 
COMON AREA: ELANK 

C U L S T  ALTERNATE NANES: NONE 
DIMENSION: MXCELS 
PURPOSE: L I S T  OF CELLS HOOKED TO EACH PAD 
USED IN :  P ADP 
C W O N  AREA: BLAHK 

CELPNT ALTERNAME :LANES: NONE 
DIMENSION: MXPADS 
PURWSE: POINTER FOR CELLST ARRAY 
USED I N :  PADP 
COMMON AREA: BLANK 

CHIP ALTERNATE NAUES: C,C7 
DIMENSION: MXROUS,MXCOLS 
PURPOSE: STAR M D E L  
USED I N :  PLAC,FOLD,RATE,IMPR,WlJT 
COM#ON AfiEA: FLDDTA 

CHR ALTERNATE NAMES: NONE 
DIMENSION: WXCLUS,3 
PURPOSE: CELL CLUSTERING HISTORY 
USED I N :  CLST,LINE 
COWPlON AREA: CLSDTA 

CLNTS ALTERNATE NAMES: HONE 
DIMENSION: 2*HXCLNT 
PURPOSE: CELL-NET L I S T S  
USED I N :  LINE,NOUT 
COMON AREA: CLNET 

C N T U  : ALTERNATE NARES: NONE 
DIMENSION: 13 
PURPOSE: CAPSTAR CONTROL STAT HEM7 
USED I N :  C NTL 
COWON AREA: NONE 

COUNT ALTfRNATE IYAMES: NONE 
DIPCENSION: NXNETS 



C 
C 
C 
C 
C DALST 
C 
C 
c 
C 
C 
C D IG  
C 
C 
C 
C 
C 
C DIGS 
C 
C 
C 
C 
c 
C DUNNET 
C 
c 
C 
C 
C 
C 
C FY I D  
C 
C 
C 
C 
C 
C 
C G G 
c 
C 
C 
C 
C 
C HEAD 
C 
C 
C 
C 
C 
C H H 
C 

PURPOSE : NET SIZES FOR YIRECROSS OUTPUT 
USED IN :  NOllT 
COMON AREA: BLANK 

ALTERNATE NAMES: NONE 
DIMENSION: 6 
PURPOSE: DATA A V A I L A B I L I T Y  FLAGS 
USED IN :  C N n  
COMMON AREA: NONE 

ALTERNATE NAMES: NONE 
DIRENSION: 10 
PURPOSE: D I G I T  CHARACTER TEflPLATES 
USED I N :  I NPT 
COMMON AREA: NONE 

ALTERNATE NAAES: NONE 000039? 0 
DIMENSION: 12 00003920 
PURPOSE: CHARACTERS FOR DEPICT OUTPUT 00003930 
USED I N :  NOUT 00003940 
COMNON AREA: NONE 

ALTERNATE NAMES : NONE 00003970 
DIMENSION: YXCLNT 00003980 
PURPOSE: L I S T  OF NETS TERMINATING TO 00003990 

RIGHT OF TARGET CELL I N  DECOMP. PROC000C41200 
USED I N :  L I N E  0000401 0 
COMMON AREA: BLANK 00004020 

00004030 
ALTERNATE NAMES: NONE 00004040 
DIYENSION: MXCELS OOOC4050 
PURPOSE: FORYARD CUNULATIVE CELL YIDTHS 00004360 

FOR YIRECROSS OUTPUT 00004070 
USED I N :  NOUT 00004080 
COMHON AREA: BLANK 00004090 

00004! 00 
ALTERNATE NA#ES: NONE 000041 10 
DIflENSION: 16 000041 20 
PURPOSE: CONTAINS GLBL COA#ON FOR PASS 000041 30 
USED I N :  PASS 000041 40 
COMAON AREA: Gl0L 000041 50 

00004160 
ALTERNATE NAWES: NONE 000041 70 
DIMENSION: 6 000041 80 
PURPOSE: I N I T I A L I Z A T I O N  000041 90 
USED I N :  CNTL 00004200 
COrmON AREA: NONE 

ALTERNATE NAMES: NONE 00004230 
DIMENSION: 6 00004240 
PURPOSE: CONTAINS HEADER COMOW FOR PASS 00004250 
USED I N :  PASS 00004260 



C 
C 
C 
C 
C 
C LO 
C 
C 
C 
C 
C 
C 
C LINORD 
c 
C 
C 
C 
C 
C NBP 
C 
C 
C 
C 
C 
C NC 
C 
C 

NET 

C0)IIIOH AREA: HEADER 

ALTERNATE NAMES: L1 
DIMENSION: MXCELS 
PURPOSE: L INEAR ORDER 
USED I N :  f OLD 
COMOM AREA: L A N K  

ALTERNATE NAHES: NONE 
DINENSION MXCELS 
PURPOSE: UNROTATED LINEAR ORDER FOR FOLDING 

(PADS DELETED) 
USED IN :  FOLD 
COWON AREA: BLANK 

ALTERNATE NA#ES:L,LL 
DIMENSION: MXCELS 
PURPOSE: L INEAR ORDEi? 
USED I N :  LINE,INPT,XC.HK,PASS 
COMMON AREA: L INDTA 

ALTERNATE NAMES: NONE 
DIPIENSION: MXCLUS+MXCELS 
PURPOSE: L I S T  OF # OF PADS I N  EACH CLUSTER 
USED I Y :  CLST 
COMMON AREA: BLANK 

ALTERliATE NAMES: NONE 
DIMENSION: HXNETS 
PURPOSE: L I S T  OF NET SIZES FOR CLUSTERING 
USED I N :  CLST 
COMMON AREA: BLANK 

ALTERNATE NAYES: NETS,INP 
DIMENSION: MXCLNT 
PURWSE: CIRCUIT NET L I S T S  
USED I N :  ALL 
COMMON AREA: NETDTA 

ALTERNATE NAMES: NONE 
DIMENSIOh; HXNETS 
PURPOSE: L I S T  OF USER-ASSIGNED NET NARES 
USED I N :  ALL 
CORMON AREA: NETDTA 

ALTERNATE NAMES: NONE 
DIMENSION: MXCELS 
PURPOSE: # OF NETS FOR EACH CELL FOR U S T  
USED IN :  CLST 
COMMOA AREA: BLANK 

ALTERNATE NAHES: NONE 



C 
C 
C 
C 
C 
c HO 
C 
C 
C 
C 
C 
C OPT 
C 
C 
C 
C 
C 
C P 
C 
C 
C 
C 
C 
C PAD 
C 
C 
C 
C 
C 
C PC 
C 
C 
C 
C 
C 
C PCN 
C 
C 
C 
c 
C 
C 
C PLPNT 
C 
C 
C 
C 
C 
C PN 
C 
C 
C 

DIRENSION:' MXCLNT+NXCELS+HXPADS+flXNEfS 
PURPOSE: ,CONTAINS NETDTA COnnON FOR PASS 
USED I N :  PASS 
COMWON AREA: NETDTA 

ALTERNATE NAMES: NONE 
DIMENSION: HXNETS 
PURPOSE: TEMP STORAGE 
USED I N :  L I N E  
COMflON AREA: B l A N K  0 0 0 0 4 8 8 0  

0 0 0 0 4 8 9 0  
ALTERNATE NAMES: NONE 0 0 0 0 4 9 0 0  
DIMENSION: #XPADS,Z 0 0 0 0 4 9 1  0 
PURPOSE: L I S T  OF OPTIMUM PAD ASSIGNNENTS 0 0 0 0 4 9 2 0  
USED I N :  PADP 0 0 0 0 4 9 3 0  
COMMON AREA: R A N K  0 0 0 0 4 3 4 0  

0 0 0 0 4 9 5 0  
ALTERNATE NAMES: NONE 0 0 0 0 4 9 6 0  
DIiSENSION: flXCELS,2 0 0 0 0 4 9 7 0  
PURPOSE: DUNHY W S  ARRAY FOR IHPROVWENT 0 0 0 0 4 9 8 0  
USED IN: IMPR 0 0 0 0 4 9 9 0  
COMflON AREA: BLANK 0 0 0 0 5 0 0 0  

0 0 0 0 5 0 1  0 
ALTERNATE NAMES: P 0 0 0 0 5 0 2 0  
DIYENSION: IXPADS 0000503C1 
PURPOSE: L I S T  OF C I R C U I T  PADS 300C)504C 
USED I N :  A L L  0 0 0 0 5 0 5 0  
COMMON AREA: NETDTA 0 0 0 0 5 0 5 0  

C l0005070  
ALTERNATE NABES: NONE 9 0 0 0 5 0 9 0  
DIMENSION: MXNETS 0 0 0 0 5 0 9 9  
PURPOSE: POINTER FOR BC ARRAY 0 0 0 0 5 1  0 0  
USED I N :  CLST 0 0 0 0 5 1  1 0  
COIWON AREA: BLANK OOC05120 

0 0 0 0 5 1  3 0  
ALTERNATE NAMES: NONE 0 0 0 0 5 1  4 0  
DIMENSION: 1 0  OOOC5150 
PURPOSE: PLACEMENT CHARACTERIZATION #S 0 0 0 0 5 1  6 0  

TO ALLOY E L I M I N A T I O N  OF DUPLICATES 0 0 0 0 5 1 7 0  
USED I N :  PLA C 0 0 0 0 5 1  8 0  
COMRON AREA: NONE 0 0 0 0 5 1  9 0  

0 0 0 0 5 2 0 0  
ALTERNATE NAMES: NONE 0 0 0 0 5 2 1 0  
DIMENSION: 10,2 0 0 0 0 5 2 2 0  
PURPOSE: POINTERS TO PLACEMENTS I N  TEMP F I L E  0 0 0 0 5 2 3 0  
USED I N :  PLA C 0 0 0 0 5 2 4 0  
COMMON AREA: 8LANK 0 0 0 0 5 2 5 0  

0 0 0 0 5 2 6 0  
ALTERNATE NANES: NONE 0 0 0 0 5 2 7 0  
DIMENSION: HXCELS 0 0 0 0 5 2 8 0  
PURPOSE: POINTER FOR SN ARRAY 0 0 0 0 5 2 9 0  
USED I N :  CLST 0 0 0 0 5 3 0 0  



REG 

SPACE 

TEMP 

T E N P  

COnWON AREA: B L A N K  0000531 0 
00005320 

A L T E R N A T E  NAAES:  NONE OOQ05330 
D I N E N S I O N :  HXCELS,Z 00005340 
PURPOSE: L I S T  OF C E L L  P O S I T I O N S  00005350 
USED I N :  PtAC,IWR,tlOUT,RATE 00005360 
COIMON AREA: F L D D T A  00005370 

00005380 
A L T E R N A T E  NAHES: NONE Og005390 
D I M E N S I O N :  MXCELS 00005400 
PURPOSE: T E N P  STORAGE 0000541 0 
USED I N :  C L S T  00005420 
COMHON AREA: B L A N K  00005430 

00005440 
A L T E R N A T E  NAMES: NONE 00005450 
D I M E N S I O N :  MXROY S 00005460 
PURPOSE: C O N T A I N S  SPACE R E M A I N I N G  ON EACH R0tl00005470 
USED I N :  FOLD 00005480 
C O M O N  AREA: B L A N K  00005490 

00005500 
ALTERNATE t U H E S :  NONE 0000551 0 
D I M E N S I O N :  6 00005520 
PURPOSE: F L A G S  FOR STEPS SELECTED 00005530 
USED I N :  C N T L  00005540 
C O M O H  AREA: NONE 00005550 

00005560 
ALTERNATE NAMES: NONE 00005570 
D I M E N S I O N :  6 00005580 
PURPOSE: T E M P L A T E S  FOR S T E P  MANE S E L E C T I O N  00005590 
USED I N :  C N T L  00005600 
COMMON AREA: NONE 0000561 0 

00005620 
A L T E R N A T E  NARES: HONE 00005630 
D I M E N S I O N :  72 00005640 
P U R W S E :  HOLDS OUTPUT RECORD FOR B U I L D I N G  00005650 
USED I N :  F OUT 00005660 
COHMON AREA: B L A N K  00005670 

00005680 
A L T E R N A T E  NANES: NONE 
D I M E N S I O N :  MXNTSZ 
PURPOSE: TEMP STORAGE 
USED I N :  C N T L  
COKMON AREA: NONE 

A L T E R N A T E  WANES: NONE 
D I M E N S I O N :  MXCELS 
PURPOSE: TEMP STORAGE 
USED I N :  XCHK 
COMMON AREA: B L A N K  

A L T E R N A T E  NARES: NONE 
D I H E N S I O N :  NXNT SZ 



C PURPOSE: TEMP STORAGE 00005830 
C USED IN: ' CLST 00005840 
C C m O N  AREA: BLANK 00005850 
C 0000586r1 
C TEMP ALTERNATE NAMES: NONE 00005870 
C DIPIENS1Or4: HXNTSZ 00005880 
C PURPOSE: TEHP STORAGE 00005890 
C USED IN: INPT 00005900 
C COMON AREA: BLA NK 0000591 0 
C 00005920 
C TRACE ALTERNATE NAMES: TRACK 00005930 
C DIMENSION: MXCLUS,2 00005940 
C PURPOSE : NET ABSORPTION HISTORY 00005950 
C USED IN: CLST,LINE 00005960 
C COMMON AREA: CLSDTA 00005970 
C 00005980 
C UPNET ALTERNATE NAMES: NONE 00005990 
C DIMENSION: MXCLNT 00006003 
C PURPOSE: L IST OF NETS' TERMINATING TO LEFT COC96010 
C OF TARGET CELL I N  DECOMP. PBOC. 00006020 
C USEJ I N :  L INE 00006030 
C COMMON AREA: BLANK 00006040 
C 00006050 
C Y ALTERNATE NANES: NONE OOOG6C60 
C DIMENSION: MXCELS 00006073 
C PURPOSE: CELL UIDTHS FOR CLUSTERING OOOCl6033 
C USED IN: CLST 00006090 
C COMMOf4 AREA: BLANK 000061 00 
* 000061 10 
C Y I D  ALTERNATE NAflES: Y 000061 20 
C DIMENSION: MXCELS 000G6130 
C PURPOSE : CIRCUIT CELL YIDTHS 0000614C 
C USED IN: ALL 000061 50 
C COMON AREA: NETDTA 000061 63 
C 000061 70 
C Z PDLOC ALTERNATE NAMES: NONE 000061 30 
C DIYENSION: MXPADS,Z 000061 90 
L PURPOSE: L IST  OF PAD POSITIONS FOR GIVEN-SIZEOQ006200 
C STAR 0000621 0 
C USED IN: PADP OOOG62iO 
C COMON AREA: RANK 00006230 
C 00006240 
C ZPDPLC ALTERNATE NAMES: NONE 00006250 
C DINEHSION: HXPADS,Z 00006260 
C PURPOSE: L IST  OF RACED PAD LOCATIONS i30006270 
C USED IN: PADP,NOUT 00006280 
C COCINOH AREA: PADPL 00006290 
C 00006300 
C 0000631 0 
C 00006320 
~ * - * t + * t t * * t * * f t + t + + ~ * * * * n + t t * * * n e ~ ~ ~ * t ~ * * *  00006330 
C 00006340 



C 
C 
C 
C*+tt+tCt*M-t+**+t*H********C 

C 
C 
C M A I N  C O N T R O L  R O U T I N E  
C 
C 
C + t + + * a * ~ r t + * * t t + t t * * t * + + * * + * * * * * ~ ~ * * m m * m *  
C 

I H R I C l T  IHTEGER(A-Y)  
C 
C D E F I N E  COMMON DATA AREAS 
C 
C 
C GLOBAL C O M O N  
C 

COMMON / G L B L /  PRNTR,RDR,NCELLS,HNETS,?iPADS.,DEBUG 
& ,UXCELS,lXNETS,MXtLNT,NXCLUSIMXNTSZIMXPADS,HXNTCL 
8 ,UXROUS,NXCOLS,MXDFSZ 

C 
C NET DATA COMMON 
C 

CONHOM /NETDTA/  NET(3000l,UID~100~),PAD(100),NiTNOS(500) 
C 
C CLUSTER DATA COF'AON 
C 

COMMON /CLSOTA/  CHR(500,3),TRRCE(500,2:,TRACK 
C 
C L I N E A R  ORDER DATA C O M O N  
C 

COMMON /L!NDTA/ L I N O R D ( 1 0 0 0 )  
C 
C 
C HEADER CO%?4ON 
C 

C O N O N  /HEADER/ CAPPiC1 ,CAF?4C2,CAPVER,CAPREV#NAPlE1#NAMEZ 
C 
C 
C SET UP LOCAL DATA 
C 
C 

INTEGER STPLST!b),DALST(b),CARD(73), 
8 C N T Y & ( 1 3 ) / ' G A T E ' , ' N E T S i , ' L I N E ' , ' N A n E ' , U ' , ' S T A R ' ,  
8 'STEP','GO , ','FIND','IHPR1,'SHOU'#'NEIC'/r 
S S T ~ A f l ( 6 ) / ' C L U S ' , ' L I N E ' , ' U I R E 1 ,  
& 'F3LD' , 'RATE' , 'DEPI ' /  

INTEGER H E A D ( 6 ) / ' S I G f l ' , ' A / S  ','2A ',I4 I,' I # I / 
INTEGER TEHP(1OO) 

C 
C DEF I H E  14'0 ASSIGNHENTS 



c 
RDR=15 
P R N T R 4  
I E F I L E = I 2  

C 
C SET MAX S I Z E S  (VERSION DEPENDENT) 
C 

FlXCELS=999 
MXNETS=500 
nXCLNT=3000 
MXCLUS=703 
HXNTSZ=100 
MXPADS=100 
RXNTCL=2r3 
MXROYS=30 
f 4 X C ~ S = 1 0 0  
RX3FSZ=100 

C 
C 
C SET DEFAULT CONTROLS 
C 

DEBUG=O 
ROYS=28 
COiS=94 
NFLSAV=3 
NPISAV=1 
MAXSOL=&9 
Rt i= l  
CN=l  

C 
C 
C SET 'JP HEADER INFO 
C 
C 

CAmCI=HEP.D( l )  
CAPnCZ=HEAD(Z) 
CAPVER=HEAD(3) 
CAPREVzHEAD(4) . 
HANEl=tlEAD ( 5 )  
NA#E2--HEAD(6) 

C 
C 
C PRINT HEAOER 
C 

URITE(PRNTR,999?9)CAPHCl ,CAP~IC~,CAWER,CAPR€V,NANE~ # N A f l ~ 2  
9 9 9 9 9  FOR#AT(' l ' ,40(1H*), '  CAPSTAR F ',2A4,' V.',A4,' REV.',A6 

8, 5X,'HETYORK - ',ZA4,5X,'STEP - DATA ENTRY') 
C I N I T I & L I Z E  STEP LINKAGE CONTROL 
C 
C 

C ALL STEPS SELECTED I N I T I A L L Y - - N O  DATA AVAILABLE 
C 



DO 100 1=1,6 
STPLST (I)=1 
DALST(I)=O 

CONTINUE 

FORCE HEY RECORD AND GET NEXT C Q M N D  

STRING? 

NO--TRY EOF 

NOT ECF-SHOU EZROR 

URITE(PREiTR,9001) CARD 
GLENWO 
COX=-6 
WRITE(IEFILE,8004) GLENN,COX 
FCRYAT(2(11?) 1 
URITE(IEFILE,8001) CARD 
FOMAT('Ot,73(A1),' RECORD PASSED') 
F O M A T ( 7 j ( A 1 ) )  
GO TO 1 1 0  
CC:-INUE 

EOF SEEN--QUIT 
URITE (PRNTR,9002) 
FOFMAT ( 'OEND OF INPUT DATA') 
GO TO tom 
CONTINUE 

STRIN6 FOUND-CHECK AGAINST COURAPID L I S T  

'GATES TO. PATTERNS'? 

IF(ITEM.NE.CNTYDL(1)) 6 0  TO 140 
YRITE(PRNJR,90D3) CARD 
FORflAT('O9,72(A1)) 
Lucr=o 
COX=-3 
WRITE(IEF~LE,~OO~) LUCY ,COX 
CALL GTCELS(TYPE,ITEA,ITUU,tARD,CHAR) 
DALST (2)=1 
GO TO 1 1 5  



C 
C 'NETS '? 
C 
160 IF( ITEn.NE.CNTUDL(2))  GO TO 1 5 0  

URITE(PRNTR,9003) CARD 
GLENN=O 
COX=-4 
U!?ITE(IEFILE,8004) GLENN,COX 
CALL RDNETS(TYPE,ITEI'~,ITEH~,CARD,CHAR) 
DALST (1 ) = 1  
GO TO 1 1 5  

C 
C ' L INEAR ORDER'? 
c 

IF(ITEH.NE.CNTYDL(3)) GO TO 1 5 0  0 0 0 0 8 0 5 0  
URITE(PRNTR,9003) CARD ,, 0 0 0 @ 8 0 6 0  
CALL GTORD(TYPE,ITEH,ITEnZ,CARD,CHAR) OM308070 
DALST (5 )=1  0 3 0 0 8 0 6 0  
STPLST(1 )=O , 0 0 0 0 8 0 3 0  
S T R S T ( Z ) = O  0 0 0 0 8 1  0 0  
GO TO 1 1 5  000081 10 

(I00081 2 0  
'NAME'? 0 0 0 0 8 1  30 

000081 413 
IF(ITEN.NE.CNTUDL(4)) GO TO 1 7 0  0 0 0 0 8 1  50 
CALL GTITE~(TYPE,ITEPl, ITEFa2,ChRD,CHAR) 0 0 0 0 8 1  60 
GO T0(166,167,166,165,120) , N P E  0 0 0 0 8 1  7 0  
URITE(PRNTR,9004) CARD 0 0 0 0 9 1  83 
FORMAT('OUARNINGtflAIO1)-EXPECTED NETUORK NARE-RECORD WAS:' / /20X,00008190 

g 7 2 ( A 1 ) / I 1  IGNORED') 0 0 0 0 8 2 0 0  
GO TO 110 0 0 0 0 8 2 1  0 

'DEBUG'? 

IF(ITEH.NE.CNTYDL(5)) GO TO 180 
URLTE(PRNTR,9003) CARD 

bEBUti=l 
GO TO 110 

'STAR S I Z E ' ?  



4 1 

GO TO (183,183,184,182,tEO.l,IY~E 
183 URITE(PRNTR,9006) CARD 
9006 F O ~ A T ( ' O Y A R N I N G ( r U I O 2 ) - - E X P E C T E D  STAR SIZE-RECORD MAS: ' IitOX, 

8 ? 2 ( A l ) l 1 1  S I Z E  C W D  IGNORED') 
GO TO 110 

184 R l= ITEM 
18s CALL GTIT~(TYPE, ITE~, ITEDI?,C~D,CRAR)  

CrO TO (183,183,186,185,120),TVPE 
186 ROYS=R1 

COLS=ITEM 
YRITE(PRNTR,9007) ROYS,CCKS 

9 0 0 7  FORNATC'OSTAR SIZE',2(15)) 
OEJA=O 
VU=-2 
YRITE( IEF ILE ,8004 )  DEJA,VU 
YRITE(IEFILE,8M36) RWS,COtS 
GO TO 110 

C 
C 'STEP '? 
C 
190 IF(ITEM.NE.CNTYDL(7)) GO TO 200 

YRITE(PRNTR,9010) 
9010 FORHAT('0STEPS SELECTED') 

DO 1 9 2  1=106 
STPtST:  I )=O 

1 9 2  CONTINUE 
193 CALL GTITE8(TYPE,ITEn,ITEM2,CARD,CHAR) 

60 TO (l94,195,194,111,120),?YPE 
1 9 4  URITECPRNTR,9008) CARD 
9008 FORMAT ( 'WARNING (MA103)-EXPECT ED ST& W E - & E C O R D  US: ' //20X, 

& 7 2 ( A 1 > / / '  I T V I  IGNORED') 
GO TO 193 

1 9 5  T N P 4  
1 DO 196 I=1,6 

I IF(ITEN.EQ.STPHAN(1)) T W ~ I  
1 9 6  CONTINUE 

I IF(TNP.NE.0) GO TO 197 
YRITE(PRI4TR,9009) ITEf l ,  I T E R 2  

9009 FORHAT ( ' O Y A R N ~ N G ( ~ I W ~ - - E X P E C T E ~  M a - D A T A  us: ' , 2 ( A b ) ,  
& ' -IGNORED8) 

GO TO 193 
197 STPLST ( T R P I a 1  

YRITE(PRNTR,9011) ITEM,ITER2 
9011 FORHAT('01,20X,2(A4)) 

GO TO 193 
C 
C 'M'? 
C 
200 IF(1TEM.EQ.C#TYDl(8)) GO TO 
C 
C C O r n U T ?  
C 



IF(ITE~.NE.CHTUDL(9)) GO TO 210 00008950 
URITE(PRNTR,9003) CARD ' . .. . 00008960 
GO TO 110 00008970 

C 00008980 
C 'FIND'? 00008590 
C 00009000 
21 0 IF(ITEM.NE.CNWDL(10)) GO TO 9 0  oOOW010 

URITE(PRNTR,9003)CARD 00009020 
21 1 CALL GTITEM(TYPE,ITEM,ITEA2,CARD0CHAR) 00009030 

60 TO (220,220,215,211,120) ,TYPE OOOW040 
21 5 #AXSOL=ITEq 00009050 

GO TO 110 00009060 
220 URITE(PRNTR,9040) ITEM,ITENZ 00009070 
9040 FORMAT('OYARNING(MAI05) -EXPECTED NUERIC FIELD -- DATA U S :  ',00009080 

& 2(A4),' - C O W N D  IGNORED') 00009090 
GO TO 110 000091 00 

C 000091 10 
C ' IIBROVE ' ? 000091 20 
C 000091 30 
300 IF(IT€#.NE.CNTWDL<ll)) GO TO 400 000091 40 

YRITE(PRNTR,9003) C A R D  000091 50 
I 
I 301 CALL GTITEM~TYPE,ITEN,IT~~,CARD,CHAR) 
1 GO TO (220,220,310,301,120),lYPE 

310 NFLSAV=ITEM 
! GO TO 110 

400 CONTINUE 
C 
C 'NEIGHBORHOOD'? 
C 
500 IF(ITEM.NE.CNTUDL(l3)) GO TO 900 

YRITE(PRNTR,9003) C A R D  
501 CALL GTITEW(TYPE,ITE#,ITEHZ,CARD,CHAR) 

60 TO (220,220,510,501,120) ,TYPE 
510 Rl=ITEM 
51 1 CALL GTITEPI(TYPE,ITEM,ITMZ,CARD,CHAR) 

GO T0(220,220,520,511,12O),TrPE 
520 RN=Rl 

CN=ITEM 
GO TO 110 

900 YRITE(PRNTR,9001) CARD 
PINGO 
PONG=rd 
VRITE(IEFILE,8004) PIN6,PONG 
UR1TE(1EFILE08001 CARD 
GO TO 110 

1000 CONTINUE 
C 
C 
C**++**+*.+t* HAIN CONTROL ROUTINE -+ 
C 
C 
C CHECK FOR CELL NET DEFINITION 



C 
K I N e O  
KONt=-7 
YRITE(IEFILE,8004) KING,KOWG 
ENDFILE I E F I L E  
IF (DALST(1 )  .NE.O) GO TO 1010 
URITE (PRNTR ,9020) 

9 0 2 0  FORHAT ( 'OERROR(RAIO1) --NET DEFIN IT ION MISSING')  
STOP 

1010 IF (DALST(2 )  .NE.O) GO TO 1 0 2 0  
Y RITE (PRNTR ,9021 

9 0 2 1  FORHAT( 'OERROR(MAIO2) - C E U  DEFLNITION HISSING' )  
STOP 

C 
C DO INPUT DATA X-CHECKING 
C 
1 0 2 0  CALL XCHECK(DALST(5)) 
C 
C CLUSTERING SELECTED? 
C 

IF(STPLST( l I .EQ.1)  GO TO 1200 
c 
C M E  SURE LINEAR ORDER I S  IN 
C 

IF(DALSTCS).NE.O) GO TO 1 0 3  
URITE(PRNTR,9022) 

9 0 2 2  F O i U I I A T ( ' O Y A R N I M G ( M A I 0 6 )  -CLUSTERING STEP NOT SELECTED BUT NO', 
& ' LINEAR ORDER ENTEREDg// '  PROCEEDING AT CLUSTERING', 
8 ' STEP')  

GO TO 1 2 0 0  
C 
C FORM CELL-NETS (NO CLUSTERS) 
C 
1 0 3 0  CALL CELNET(0) 

DALST ( 4 ) = 1  
GO TO 1 3 0 0  

C 
C W CLUSTERING STEP 
C 
1 2 0 0  CALL CLSTER 

DAlST(3)=1 
C 
C FORH CELL-NETS (U ITH CLUSTERS) 
C 

CALL CELNET (1 1 
DALST(4)=2 

C 
C F O M  LINEAR ORDER 
C 

CALL LINEUP 
DALST(5)=1 

C 



C SHOY YIRECROSS OUTPUT I f  SELECTED 
c 
1 3 0 0  IF(STPLST(3).EQ.1) CALL YIRCRS 
C 
C BUILD PASS F I L E  FOR PART B 
C 

CALL PASS (ROYS,COLS ,NFLSAV,NPISAV,MXSOL,RN,CN) 
C 
2 0 0 0  YRITE(PRNTR,9030) 0 0 0 1  0 0 7 0  
9 0 3 0  FORUATC ' I N O W A L  CAPSTAR PART 2A T E ~ I N A T I O N ' / /  ' R W  PART 28 TO CON00010080 

8TINUE ' O W 1  0 0 9 0  
STOP 0001 01 0 0  
END 0 0 0 1  01 1 0  
SUBROUTINE GTITEA(TYPE,ITUI,IEHZ,CARD,CHAR) O W 1  01 2 0  

C 0 0 0 1  0 1  3 0  
c+-rn*- 0001 01 4 0  
C 0 0 0 1  01 5 0  
C GTITEH - READS UNFORMTTED FIELDS F R M  CARDS. OM11 01 6 0  
C FIELDS ARE TERMINATED BY COMA. 0 0 0 1  07 7 0  
C NURERIC FIELDS ALSO TER'NINATED BY SP. O W 1 0 1 8 0  
C F IRST 4 COLUMNS OF PHYS. RECORD BLANK I N D I C  0 0 0 1  01 9 0  
C ATES CONTINUED LOGICAL RECORD. NUMERIC 0 0 0 1  0 2 0 0  
C ITEHS (INTEGER ONLY) RETURNED I N  ITER. 0001 0 2 1  0 
C F IRST 8 CHARACTERS OF STRINGS RETURNED 0 0 0 1  0 2 2 0  
C I N  ITEH AND ITEN2. CARD M A C E  STORED I N  Of301 0 2 3 0  
C ARRAY CARD. 0 0 0 1  0 2 4 0  
C 0 0 0 1 0 2 5 0  
C I T M  TYPE CONTAINED I N  TYPE: 0001 0 2 6 0  
C 0 0 0 1  0 2 7 0  
C 2 - STRING 0 0 0 1  0 2 8 0  
C 3 - INTE6ER 0 0 0 1  0 2 9 0  
C 4 - END OF LOGICAL RECORD 0 0 0 1  0 3 0 0  
C 5 - END OF DECK 0 0 0 1  9 3 1  0 
C 0 0 0 1  0 3 2 0  
C O O O i  0 3 3 0  
c t + * ~ t t - h t - ~  0 0 0 1  0 3 4 0  
C 0 0 0 1  0 3 5 0  
C 0 0 0 1  0 3 6 0  

I M P L I C I T  INTEGER(A-2) 0001 0 3 7 0  
C 0 0 0 1  0 3 8 0  
C DEFINE CHARACTERS YE YANT TO LOOK FOR 
C 

COMMON / G L B l /  PRNTR,RDR,XXX(14) 
i 

INTEGER CARD(73) ,A/ 'A '/,Z/ 'Z ' /,RICEUS/ '- ' 1 ,  
& BUM/' C O  ' / ,DIC(IO)/ 'O ','I ', 
8 ' 2  ',I3 ' , I 4  ' , I5 ' , I6 ',I7 ','a ' , I 9  I/ 

INTEGER ENDFLG/O/ 
C 
C 
C CHECK FOR PENDING END OF DECK 
C 



C 
IF(ENDFL6mEQ.O ) GO TO 10 . 
TYPE a5 
Go TO mow 

C 
C 
C CHECK FOR END OF RECORD 
C 
C ' 

10 IF(CHAR.LE.72) 60 TO 1 2 W  
c 
C 
C READ NEXT CARD INTO ARRAY CARD 
C 
C 

READ(RDR,1000,ENF10000) (CARD(X1 ,1=1 ,n) 
1OOO FORRAT(72(Al)) 
C 
C INXTXALIZE POINTER INTO CARD 
C 

CHAR=1 
C 
c 
C CHECK FOR CONTINUED RECORD 
C 
C 

DO 1100 1=1,4 
IF(CARD(1) .EQ.BLANK) 60 TO 1100 

C 
C NOT CONTINUED- RETURN END Of  RECORD 
c 

TYPE=4 
60 TO 20000 

1100 CONTINUE 
cHAms 

C 
C 
C ARE YE LOOKING AT THE START OF A STRING? 
C 
C 
1200 CONTINUE 

XF((CARD(CHAR) .LT.A) mOR.(CARD(CbUR) . 6 T .  GO TO 2000 
C 
C STRING START FOUND- RESET PASS R A G  
C 

I F L A G 4  
X TEII2eUCIK 

C 
C SET UP XTEH FOR J M X N G  OPERATIW 
C 
1505 CONTINUE 

ITEJ!=CARD(CHAR) 

00010510 
00010520 
0001 0530 
0~010540 
0001 0550 
0001 0560 
Q0010570 
0001 0580 
0001 0590 
0001 0600 
0001 061 0 
0001 0620 
00010630 
0 0 1  0640 
0001 0650 
0001 0660 
0001 0670 
OM310680 
0001 0690 
OWlO7OO 
0001 071 0 
0001 0720 
0001 o n o  
0001 07L0 
00010750 
a301 0760 
om10770 
0001 0780 
0001 0790 
0001 0800 
0001 081 0 
00010820 
0001 0830 
0001 0840 
0001 0850 
0001 0860 
OD01 0870 
0001 0880 
00010890 
00010900 
0001 091 0 
0001 0920 
0001 0930 
00010940 
00010950 
0001 0960 
0001 0970 
0001 0980 
OM310990 
0001 1000 
0001 101 0 
0001 1020 



JAR F W R  CHARACTERS INTO TERM 

CHECK FOR FIELD TERHINATION 

I F  ((CARD(CHAR1 .EQ.COMHA) .OR. (CHAR.EQ.71) GO TO 1520 
CALL JA#(ITm,CARD(CHAR),CNT) 
CHAR=CHARt1 

CONTINUE 

I F  ONLY ONE PASS THROUGH THIS SECTION HADE, DO I T  
AGAIN - SAVE ITEM I N  T M P  

FIRST 8 CHARACTERS YERE JAKHED, BUT STRING FIELD 
END HASN'T BEEN FOUND- EAT CHARACTERS UNTIL 
C O W  OR END OF CARD SEEN 

SET TYPE NUMBER AND CLEAN IIP FOR STRING E X I T  

CHECK 'FOR NUMERIC FIELD 

C 
C 
C NUMERIC F IELD FOUND- - I t l IT IAL IZE  
c 
C 

T YPE33 



CHECK FOR NEGATIVE W E R  

AS LONG AS 3 I G I T S  ARE SEEN, KEEP ~ T I R Y f f f i  
ITEM BY TEN WD ADDING NEY D I G I T  

ITEmITEW* lO+ I -1  
60 TO 2200 

2100  CONTINUE 
C 
C YH€N W T  OF DIGITS, 5ET RESULT S I a  Aw, EXIT 
C 

I F  (HIFLG.EQ.1) IT&- ITEN 
GO TO M O O 0  

C 
C 
C I F  NOT NURERXC 09 Sf4IHG, IZNORE 
C 
C 
2 5 0 0  CONTINUE 

CHA&CHAR+l 
6 0  TO 10 

C 
C END OF DECK SEEN 
C 
C 
1 0 0 0 3  TYPE=4 

E N D F L e l  
C 
C 
C NORMAL ROllTINE E X I T  
c 
C 
ZOOM) RETURN 

END 
SUBROUTINE JM(ITEH,CAR,CNT) 

C 
C 
C 
C+- JM - LOADS CHARACTER IW INTEGER 
C PASSED INTO WMAl h4 INTEGER 
C FORHAT 
C 
C 



C 
I H P L I C I T  INTEGER (A-2) 
DO 100 J a l  ,CNT 

I T E M = I T W / 2 5 6  
100 CONTINUE 

IF( ITEM.LT.0)  ITEJ4=ITEH-1 
DO 2 0 0  J o l  ,CNT 

IT& ITE#*256  
2 0 0  CONTINUE 

D=4-CNT 
C=CAR 
DO 300 J l l  ,D 

C=C/256 
3 0 0  CONTINUE 

IF(C.LT.0) C=C-1 
ITEMaITEn+C 
IF(C.LT.0) ITE#=ITE#+256*CHT 
RETURN 
END 
SUBROUTINE XCHECK(L0EFLG) 

C 
C**M++C*tmtmm*-m*t+++- 
C 
C 
C XCHECK- PERFORMS CROSS-CHECK TO DETECT 
C ERRORS I N  INPUT DATA 
C 
C 
c*f**ntC*lr*mw+***-- 

C 
I M P L ? C I T  INTEGER (A-Y 1 
CORMON I G L B L I  PRNTR,RDR,NCEUS,WNETS,WADS,DEBUG,RXCELS,XXX(~) 
COWON I L I H D T  A/ L(1000) 
COMMON /NETDTA/ NETS(3000),YID(1000),PAD(1OO),NETNOS(500) 
C W N  T M P ( l 0 0 0 )  

C 
C PRINT HEADER 
C 

VRITE(PRNTR,IOO) 
1 0 0  FORMAT( 'O',12X, 'DATA CROSS-CHECK I N I T I A T E D ' )  

EFLGO 
C 
C CLEAR TEN? ARRAY 
c 

oo 110 131 ,nxcELs 
T M P ( I ) P O  

110 CONTINUE 
c 

1; C CHECK FOR UNDEFINED CELLS 
C r . N E W  



NEXT LOC. I N  NETS ARRAY 

COT A CELL #-- SEE I F  THERE'S A YIDTH 

NO YIDTH- CHECK FOR PAD 

DO 1 5 5  Is1 ,WADS 
IF(PAD(I).EQ.TRY) GO TO 140 

CONTINUE 

HOT A PAD -- FLAG AN ERROR 

YRITE(PRHTR,160) TRY,NETNOS(NET) 0 0 0 1  2840  
FORNAT( 'O ' ,ZOX, 'ERROR(XCHOl )  --CELL ',14,' I N  N U  ',I4,' NOT SPECIOoo1285o 

&FLEDt)  0 0 0 1  2 8 6 0  
EFL&; 0 0 0 1  2 8 7 0  
GO TO 125  0 0 0 1  2880  
CONTINUE 0001 2 8 9 0  

OOO12900 
CHECK FOR UNCONNECTED CELLS 0 0 0 1  291 0 

0 0 0 1  2928  
In1 0001 2930  
CONTINUE OOO12940 
I F (  ( Y I D ( 1 )  .NE.O) .AND.(TmP(I)  .EQ.O)) YRITE(PRNTR,ZlO) I 0 0 0 1  2 9 5 0  
IF( (YID(I) .NE.O) .AND.(TERP(I) .EQ.o)) ~ f l 0 . 1  0001 2 9 6 0  
F O R R A T ( ' Q ' , ~ O X , ' E A R O R ( X C H O ~ )  4 E L L  ',14,' I N  WD WLTS') 0001 2 9 7 0  
I=I+l 0 0 0 1  2 9 8 0  
"F(I.LT.MXCELS) GO TO Z5O 0001 2 W O  
IF(NPADS.EQ.0) GO TO 221 0 0 0 1  3 0 0 0  
DO 220 Io1,NPADS 0001 3 0 1  0 

I F ( t U P ( P A D ( 1 ) )  ,E0.0) UR!TT(CRNTR,210) PAD(1) O W 1 3 0 2 0  
I F ( T € M P ( P A D ( I ) i . ~ Q . O )  EFLG31 0 0 0 1  3 0 3 0  

CONTINUE 0 0 0 1  3 0 4 0  
0001 3 0 5 0  

ALL W E  0001 3 0 6 0  
0001 3 0 7 0  

LINEAR ORDER ENTERED? 0 0 0 1  3 0 8 0  
0601 3 0 9 0  

IF(LOEFLG.EQ.0) GO TO 226 0001 31 0 0  



C 00013110 
C YES -- MAKE SURE CELLS OEFINED 0001 31 20 
C 0001 31 30 

DO 222 Ia1,MXCELS 00013140 
IF(L(I).EQ.O) GO TO 226 00013150 
I F ( T M P ( L ( I )  1 .NE.O) GO TO 222 0001 31 60 
WRITE (PRNT R,7000) L (I) 0001 31 70 

7000 FORMAT('OERROR(XCH03) -- CQL',I4,' I N  LINEAR ORDER MOT MFXNED')0001J18O 
EFLGsl 00013190 

222 CONTINUE 0001 3200 
226 CONTINUE 0001321 0 

IF(EfLG.EQ.0) GO TO 500 00013220 
YRITE(PRNTR,3OO) 0001 3230 

300 F O M A T (  'O1,'EXECUTI)N TERRINATED WE TO CROSS-ChECK ERRORS' )  0001 3240 
STOP 0001 3250 

500 YRITE(PRNTR,SlO) 0001 3260 
510 FORMAT( '01,12X, 'DATA CROSS-CHECK COMPLETED') 0001 3270 

RETURN 0001 3280 
END 0001 3290 
SUBROUTINE CLSTER GOO1 3300 

C 0001 331 0 
c*t*~-rn*~m--*++- 0001 3320 
C !lo01 3330 
C 0001 3340 
C CLUSTERING ROUTINE 0001 3350 
C 0001 3360 
c+~+t***+lt++***+lt*m*t++t-*+- 0001 3370 
C 0001 3380 
C 0001 3390 
C a 0 1  3400 

I M R I C I  I' IHTEGER(A-I )  0001 341 0 
COMMON TEHP(10O),BANK(100),RE6~1000), 0001 3420 

& NC(500) ,PC(500) ,BC(3000) ,CELL(f DOO), , 00013430 
8 NN(1000),W(10M]),BN(3~0),U(1000) 0001 3440 
&,QQ( id1 1 ,KBP(1700) 00013450 

C 0001 3460 
C DEFINE COKHOW DATA AREAS 00013470 
C 00013480 
C 0001 3490 
C GLOBAL COlVlOH 00013500 
C 00013510 

COWHON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG 0001 3520 
~,RXCELS,HXNETS,PU(CLNT,WXCLUS,rU1TSZ,llXPAOS,)(XNTCL OM)13530 
g ,HXROUS,MXCOLS,MXDFSZ 0001 3540 

C 00013550 
C NET DATA COHHON 0001 3560 
C MI01 3570 

CORRON /NETDIA/ tJETS(3000) ,YID(1000),PAD(100),NET)IOS(500) 0001 3580 
C 0001 3590 
C CLUSTER DATA COHUON OIr013600 
C OW1 361 0 

COWON /CLSDTA/ CHR(700,S) ,TRACE(700,2J ,TRACK 0001 5620 



C 
L HEADER COWON 
C 

COHHON /HEADER/ CAPMC: ,CAPClCZ,CAWER,CAPRN,)UIIE1 ,MAHE2 
c 
C 
C PRINT HEADER 
C 

Y R l T E ( P R N T R 8 9 9 9 9 9 ) C A P R C ~  ,CA~CZICAPVER,CAPREVIWE1 ,NAME2 
99999 FORRAT('1 ',40(1H*),' CAPSTAR f ',tA4,' /r ' ,M,'  kNm',A48 

& SX,'NETYORK - ',2A4,SX,'STEP - CLUSTERING') 
C 
C SET ,LIP LOCAL DATA AREAS 
C 
C 

FLG1 PO 
I X=1 
TRACK4 
DO 40 l=l,RXNETS 

NC(I>=O 
PC(I)=O 

4C CONTINUE 
00 42 I=l,IIXCELS 

YCI)=O 
42 CONTINUE 
C 
C ZERO Bf. ARRAY 

DO 43 I=l,NXCLNT 
e c c r > = ~  

43 CONTINUE 
C 

l i = O  
PS=l 
N!TPNT =l 
IF(DEBUG.EQ.1) YRITE(PRNTR,1002) 

1002  FORMAT('O'.' N E T ' 8 2 X 8 ' S I Z E ' 8 2 X 8 ' C E U S ' )  
C 
C ZERO TEHP,BANK ARRAYS 
1 bO S I=l,RXNTSZ 

TE lP( I )=O 
BANK(I)oO 

5 CONTINUE 
C 
C RETRIEVE NET FROH INPUT ARRAY 
C 

110 
1 4  1=1+1 

IF(I.LE.HXNTSZ) GO TO 6001 
URITf(PRNTR87W1) 

7001 F O ~ A T (  ~ O E R R O R ( C L S O ~  MAX NET sxze EXCEEDED FOR m~ UIUY ') 
STOP 

6001 IF(NETPNT.LE.rTXCLN1) GO TO 6002 



YRITE(PRNTR,7002) 
7 0 0 2  FORHAT('OERROR(CLSO2) 4 I S S I N 6  END HARKER I N  NET ARRAY') 

, . STOP 
6 0 0 2  TERP(I)ENETS(NETPNT) 

NETPNTdETPNT+I 
IF(TENP(I).EQ.-1)GO TO 37 
IF(THP(I) .N€.03GO TO 14 

C 
C ARRAhGES ELEHENTS I N  EACH' NET Ibl ORNR 

DO 25 J=l,MXNTSZ 
k J + 1  
STOR=TEMP (J  
IF(STOR.EQ.O)GO TO 9 0 0 0  
DO 20 I=N,flXNTSZ 

IF(TEPiP(1) .EQ.O)GO -0 25 
IF(STCR.LE.TENP(I))GO TO tD 
TENP(J )=TEMP(I) 
TERP(I)=STOR 

2  0 CONTINUE 
2 5  CQ)JTINUE 
C 
C DELETES THE DOUBLE ELEXENT W EACH NET L I N E  AND 
C STORES I N  BANK ARRAY. 
9000 CONTINUE 

N=O 
C 
C ARRANGE BANK SAME AS TENP, BUT DELETE REPEATED ELHENTS 

DO 3 0  I=I,MXNTSZ 
GG6l = T W P  ( I) 
IF (GG61 .EQ.O)GO TO 34 
N=N+1 
RANk (N)=GGG1 
lF(GGG1 .EQ.TENP(I+l)) H - 1  

3 0  CONTINUE 
C 
34 R=R+1 
C FORH NC, PC, BC ARRAYS 
C 
C** TAKES PLACE OF POINT1 SUB *+++t*+++- 

C 
#C (R)=H 
r'C(R)=PS 
0018=NC(R) 
DO 50 I=l,G018 

BC(PS+(I-1 ))=BANK(I) 
5 0  CONTINUE 

IF(DEBUG.EQ.Oj GO TO 100 
URITE(PRNTR,1003) NETNOS(R) ,N,(BC(PS+(I-1) ) 81=1,0018) 

1 0 0 3  F O R ~ A T ( ' O ' , I ~ , ~ X ~ ~ ~ ~ ~ X , Z ~ ( I ~ , ~ ) )  
100 PSteS+OO18 

GO TO 1 
37 COHTINUE 



C 
C BUILD r(BP (NLMEER BURIED PADS) ARRAY 

LNC:*XCELS+RXCLUS 
M) 500 I=1,UIC1 

NBP(I)=O 
500 CONTINUE 

00 510  1=1 ,NPADS 
IF(PAD(Ii.EQ.0) GO TO 520 
NBP(PAD(1))zl  

510  CONTIkUE 
520 CONTINUE 

CALL POIYTZ(FLC1) 
CALL REORG(FL61 ,IX) 
YRITE(PRNTR,BOOZ) 

8002 FOmAT ( 'O',2OX, ' N O R W  CLUSTERING STEP TEWIICIATIW') 
RETURN 
END 
SUBROUTINE WINTZ(FLG1) 

C 
C 
C 
C 
C *t+t+tLm* SUBROUTINE POINT2 
C 
C 
C 
C HAKES ARRYS CELL, NUMBER OF NETS(NN1, POINTER FOR NET(PU) 
C 8 ARRAY CONTAINING NETS(8W) 
c 
C 
C 

I M P L I C I T  INTEGERCA-I) 
CORNON TUl lP(100) ,BANK(100) ,REG(1000) ,NC(5~) ,  

8 P C ( 5 ~ 0 ) f i C ( ~ ~ 0 ) ~ C E ~ ( 1 o ~ ) 8 ) # ( 1 ~ ~ ) ~ ~ ( 1 ~ ~ ) 8 ~ ( 3 ~ c ) I ~ ( ~ o ~ )  
&,QQ(101) ,HsP(1700) 

CONRON /&EL/ PWTR,RDR,!dCELLS,NNETS,NPADS,MBUG 
& ,MXCELS,RXNETS,MXCLNT,lOlUUS,IIXNTSZ,CIX;PADSmTCL 
8 ,MXROUS,RXCOCS,MXDFSZ 

COMMON /#ETDTA/ NETS (3000),Yi  0<1000) ,PAD(100)8C1ETlUlS(~) 
IN1 

C 
C ZERO NH, PN, BN ARRAYS 

DO 86 I= l ,WCELS 
CELL( I )=o 
NN(I)=O 
W ( I ) = O  

86 CONTINUE 
00 91 I=I,MCLNT 

BN(I )=O 
91 CONTINUE 
C 
C I F  WC(IN) = I THEN NET I S  W E  INTO PARTITIOW 



C 
I N x I N - 1  

79 IN=1t i+ l  
IF(IN.LE.MXNETS) GO TO 6000 
YRITE(PRNlR,7001) 

7001 FOMAT('OERROR(POIO1) - -N ISSING END HARKER I N  NC ARRAY '1  
STOP 

6 0 0 0  IF(NC(IH).EQ.l) GO TO 79 
1 6 x 1  

C I F  PC(XN)--O THEN END OF F ILE 
0019=PC(IN) 
IF(0019.EQ.0) GO TO 83 
O C 1 = 0 0 1 W C  ( I N ) - 1  
0 0  8 4  IJ=0019,001 

BANK(I0, qC(XJ) 
IB=IB+1 

8 4  CONTINUE 
BANK(1B)tO 

C 
C **+ MAKES CELL ARRY AND W E R  OF NETS LOCATED IN(NN)+* 

DO 75 I =l,rnWTSZ 
J J=1 
IF(SANK(I).EQ.OI 6 0  TO 7'9 

820  IF(CELL(JJ).EQ.BAHK(i)) GO TO 68 
IF(CELL\JJ>.EQ.O) GO TO 67 
JJ=JJ+ I  
IF(JJ.LE.MXCELS) GO TO 8 2 0  
YRITE(PRNTR,7002) 

7002 FORRAT('OERROR(POIO2) --OUT OF SPACE IN C E L L  ARRAY') 
STOP 

68 NN(JJ)=NN(JJ)+l  
GO TO 75 

6 7 IF(FLGI .NE.I) U(JJ)~(BAWK~I~*~O+*~~+YID(BA~~K(I)) 
CELL(JJ)=0ANK(I) 
NH(JJ)=1 

75 CONTINUE 
URITE(PRNTR,8003) 

8003  FORHAT(' ERROR(POIQ3) M I S S I N G  END HARKER IN NET ARRAY') 
STOP 

C 
C ++++++CIAKES ARRYS PN(PO1NTER FOR #ETS) A N D  BANK FOR NETS. 
C 
C 
8 3  F L G l = l  

P N ( l ) = l  
DO 100 1=2,I'4XCELS 

IF(CELL(I).EQ.O) GO TO 110 
P N ( I ) ~ P N ( I - l ) + # N ( I - l )  

1 0 0  CONTINUE 
110 N E W  

L o 1  
111 IF(NC(NET).EQ.l) GO TO 131 

- .. - -  



OO2tI=PC (L) 
IF(OO2O.EQ.O)GO TO 1 3 5  
002=0020+NC (L )  -1 
DO 130 1=0020,002 

GGGl%C(I)  
I F ( 6 G 6 1  .EQ.O) 60 TO 1 3 5  
DO 1 2 0  J=l,MCELS 

IF(CELL(J).EQ.GGGl) 60 TO 115 
1 2 0  CONTINUE 

YRITE (PRNTR,8006) 6 6 6 1  
8004 FORMAT(' ERROR(POI04) - - C E L L  ',IS,' NOT W C E L l  ARRAY') 

STOP 
1 1 5  0021=PN(J) 

003=0021 +tiN ( J  1-1 
DO 1 2 7  K=0021,003 

IF(BN(KI.EQ.0) 6 0  TO 128 
1 2 7  CONTINUE 

URITE (PRNTR,8005) 
8 0 0 5  FOMAT( '  ERROR(POIO5) - NO SPACE IN BH ARRAY ' 1  

STOP 
1 2 8  f f l (K)=NET 
1 3 0  CONTINUE 
1 3 1  NET=NR+1 

L=L+I 
Go TO 111 

1 3 5  RETURN 
END 
SUBROUTINE REORG(FLG1,IX) 

C 
C 
C 
c 
C * t t t * v  SUBROUTINE REORG 
C 
C 

I M P L I C I T  INTEGER(A-Y) 
CORMON TEMPPP(lO0) ,BANK(lOO) , R E G ( l m )  ,NC (5001, 

8 P C ( 5 W )  , 0 ~ ( 3 0 0 0 )  ,CELL(I 000),Wllt0O),W(1000),8N(~), 
8 Y(1000), lEnP(101) 
8,NBP(1700> 

COMRON /CLSDTA/ CHR(700,3) ,TRACE(700,2) ,TRACK 
COmON /GLBL/ PRElTR,RDR,NCELLS,)C)IETS,WADS,DEBUG 

8 ,MXCELS,UXNETS,NXCLNT,RXCLUS,flXNTSZ,MPADS,~TCL 
g ,HXROUS,RXCOLS,RXDFSZ 

COKNON /NETDTA/ NETS (3000) ,U1~(1000) , P A D ( ~ W )  , E f U O S ( S ~ )  
IF(DEBUG.EQ.0) GO TO 5 
Y RITE (PRNTR,6001) 

6001 FORRAT( '1 CELL ',5X,'NN ',5X,'Y '1 
DO 4 I=l,MXCELS 

U R I  TE(PRNTR,6W2) CUL(I) , )BI( I ) ,Y(I )  
6 0 0 2  FORMAT( ' ',2(15,5X) ,191 
4 CONTINUE 



5 CONTINUE 
C 

collP=1000 
FL61=1 

C 
C F IND  TOTAL YIDTH (UP) AND TOTAL STARTING H E T M  ( Z W )  
C 

Y 9 4  
zn9=0. 
DO 100 I=l,MXCELS 

IF!CELL(I).EQ.O) GO TO a 0  
' : i =Y  iD (CELL ! I ) )  
Y9=u9+Y C 
ZM9=ZPfa+(SQRT(FLOAT(YC))*FLOAT(NN(I))) 

100 C W T I M I S  
2 0 0  ZCD=ZW/FLOAT (Y9 )  

YRITE(PRNTR,7001) U9,fMP,ZCD 
7 0 0 1  FORUAT('O',lZX,'CHIP AREA=',I5,' TOTAL HETAL z1,F6.0, 

& CHIP  DENSITY 2',F5.1) 
C 
C ALL CELLS CLUSTERED?- I F  SO, U I T  T H I S  PORTION 

I = O  
NUMCLS=O 

205 I=I+l 
IF(CELL(I ) .EQ.O) GO TO 4 3 2  
I F ( C ~ L ( I ) . L T . ~ O O ~ . A P ( D . Y I D ( C U L ( I ) ) . E Q . O )  CO TO 205 
NUMCLSrNUMCLS+l 
IF(NUnClS.EQ.1) GO TO 2 0 5  

C 
C F IND  SMALLEST CELL (SICLEST) 
C 

SHLEST=O 
SMLY ID=10*6 
w T=O 
1 4  

C 
C I F  END OF U ARRAY, WE'RE DUNE F I N D 1 1 6  S M L E S T  
C 
2 0 1  I F ( Y ( I I . E Q . 0 )  GO TO 1000 

CELL1=4(I) /10*6 
C 
C F I N D  I F  TH IS  C E L L  I S  I N  CELL ARRAY 
C 4 - 

J =l 
2 0 2  I F ( C E U ( J ) . E Q . C U I )  GO TO 210 

IF(CELL(J i .EQ.0)  GO TO a0 
J = J + I  
GO TO 202 

C 
C F O W D  I T -  CHECK U IDTH A6AINST CURRENT SMALLEST 
C 
210 YIDTH=(Y(I)-CELLI*IO++~) 



IF(YIDTH.GE.SSILY1D) GO' TO 230 

SIIAUER-- UPDATE SMALLEST DATA 

I= I+1  
GO TO MI 
CONTINUE 

GOT SPIALLEST--CALl FHDBES TO FIND BEST PARTNER 

C1 =SKLEST 
UI=SRLYID 
Ll*N(PNT)+NBP(Cl) 
CALL FNDBES(C1,CZ,U9,Z#9,Ul,Ll,YZ) 

CALL REDO TO REDO DATA BASES 

UPDATE NBP ARRAY 

NBP(CWP)=HBP(Cl)+NBP(CZ) 
w = 1  +u2 
C A U  REDO(C1 ,CZ,CONP,FLGl ,IX,Ul ,U2,@> 

NEXT CELL 

J.: 
, . -. 
.. 

DETERMINES THE FINAL CELLS IN CID, AND URITES TO 10 13 

CONTINUE 
YRITE(PRNTR,6050) 
FORHAT('1 CELL CORPOSED OF C E U S ' )  
IF(CHR(l,l).EQ.O) GO TO 433 
DO 500 KI=l,RXCLUS 
Xl=CHR(KI,l) 
Cl=CHR(KI,Z) 
C23HR(KI,3) 
DO 605 I=l,FuCELS 
REG(I)=O 

CONTINUE 
REG(1 )ax1 
REG(2)zCl 

0001 6750 
OW11 6760 
0001 6770 
0001 6780 
00016790 
0001 6800 
0001 681 0 
(1001 6820 
00016830 
0001 6840 
0001 6850 
0001 6860 
00016870 
QOOl6880 
OW16890 
0001 6900 
0001 691 0 
OM116920 
0001 6930 
0001 6940 
0001 6950 
0001 6960 
0001 6970 
0001 6980 
0001 6990 
0001 7000 
moi 701 o 
0001 7020 
0001 7030 
0001 7040 
0001 7050 
0001 7060 
0001 7070 
0001 7080 
W017090 
0001 71 00 
0001 71 10 
0001 71 20 
OCF 7130 
O O l i  17 40 
0001 71 50 
0001 71 60 
0001 71 70 
0001 71 80 
0001 71 90 
0001 7200 
0001 721 0 
0001 7220 
0001 723G 
0001 7240 
00017250 
0001 7260 
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1 0 0 3  FORRAT( '0',20X,3(14,2X)) 
568 CONTINUE 
1006 CONTINUE 

I1=1+1 
Tl=TRACK+l 
CHR(I!,1>=-1 
cHR(11,2)~-1 
CHR(I1,3)=-1 
TRACE(T1 ,l )=-I 
TRACE(Tl,2)=-1 
RETURN 
END 
SUBROUTINE F N D B E S ( C l , C 2 , @ , Z ~ , Y I , L l , ~ )  

C*+*t++++++++++***SLEBROUTINE F N D B E S t + f P  
C 
C 
C 
C 
C 

IMF'L ICIT INTEGER (A-Y 1 
CORMON TEf4P(100) ,BANK (100) ,REG(lOOO) .WC(500) . 

8 PC(500) ,BC (3000)  .CELL(lOOO).NN(laUO) .PN (1000) .a(3000) .U(lOOO) 
8,QQ(101) ,HBP(1700) 

CORNON /NETDTA/ NETS(3000),UID(1000).PAD(100),NETNOS(500) 
COMMON /GLBL/ P R N T R , R D R ~ N C E L L S , ) ( N E T S , W A D S ~ D U U G , ~ C U S ~ X X X ( ~ )  
INTEGER CANDID(220) 

C 
C FIND CANDIDATES FOR CO-INATION 
c 
C FIND C l  I N  CELL ARRAY 
C 

DO 1 0 0  I=l,MXCELS 
IF(CELL(I) .EQ.Cl)  GO TO 200 

100 CONTINUE 
URITE(PRNTR,9001) C l  

9 0 0 1  FORF.,\T( 'OERROR(FNDO1) -CANT F IND U ' , 1 5 , '  I N  CELL ARRAY ' 1  
STOP 

C 
C I 1  INDEXES NETS HOOKED TO C 1  
C I 2  INDEXES CELLS U I T H I N  NET 
C 
2 0 0  CiGl=rPN(I) 

6 6 2 4 6 1  +NN (I 1-1 
NCNDID=O 
00 5 0 0  Il=GG1,GG2 

N E T t e N ( I 1 )  
G63+C(NET 
GG44iG3MC (NET) -1 
DO 4 0 0  12sGG3,GGC 

C E L L b 3 C  (12)  
IF(CULO.EQ.Cl )  GO TO 400 
I F  (NCNDID.EO.0) GO TO 310 



6 0 

DO 300 13=1,NCNDID ' 

I F ( C A N D I D ( I 3 )  .EQ.CELLO) GO, TO 400 
300 CONTINUE 

;ti 31 0 NCNDID=NCNDID+l 
CANDID(NCNDID)=CELLO 

4 0 0  CONTINUE 
5 0 0  CdNTINUE . C 
C 

I 
A L L  CANDIDATES NOY I N  CANDID ARRAY 

C 
YRITE(PRNTR,7001) C1 ,Y1 ,L1 1 7 0 0 1  FORIAT('01,12X,'CELL TO BE COMBINED ",IS, 

& YIDTH =',15,' 1 NETS =',IS) . 
? URITE(PRNTR,7002) ' 7 0 0 2  FORIIAT('01,71 ( 1 H # ) / 1  X, 'DELTA IIETAL',4X, 
I 8 'CAND. YIDTHU,4X,'CAND. NETS1,6X,'NETS I F  COW.', 

& 4X,'CANDIOATE1/) 
ZH4=1.OE6 
DO lODOO I=l,NCNDID 

C 
c c6 IS CURRENT CANDIDATE 
c 

C6=CANDIO(I )  
C 
C ZERO NUMBER TYPE 3,4 NETS FOR T H I S  C6 
C 

Z3=0. 
! 2 4 4 .  
I C 
! C LOOKUP C6 I N  CELL ARRAY 

c 
DO 6 0 0  I l= l ,UXCELS 

IF (CELL ( I l ) .EQ .C6 )  GO TO 6 2 0  
6 0 0  CONTINUE 

U R I T E ( P R N T R , ~ ~ ~ ~  : C6 
STOP 

6 2 0  DO 6 2 1  J 1 = l  ,IIXCELS 
. 1 C C t Y ( J 1 )  /10**6 

IF(CC.EQ.C6) GO TO 6 2 2  
6 2 1  CONTINUE 

YRITE(PRNTR,7010) C6 
7010 FORIAT('OERROR(FNDO2) -CANT F IND  U IDTH FOR CELL',IS) 

STOP 
6 2 2  W ( Y ( J 1 ) - C C * l O * * 6 )  

IF(Y6.EQ.O) GO TO 1 0 0 0 0  
L6-3(N(I l)+NBP(C6) 

C 
C F I N D  NETS FOR C6 
C 

G G l t P N ( I 1 1  
GGZ=tCI M N  (I 1) -1 
DO 700 I~=GGI,GG~ 



N E T e N ( I 2 )  
C 
C SEE I F  C1 I S  I N  THIS NET 
C 

GG3-f (NET) 
G G 6 6 G 3 W C  (NET)-1 
DO 6 5 0  IS=GG3,GG4 

I F ( ( B C ( 1 3 )  .EQ.C1) .ANb.(NC(13) .EQ.2)) ZfP23+1. 
I F ( ( B C ( I 3 )  .EQ.C1) .AND.(NC(IS) .NE.Z)) ZQZ1+1 .  

6 5 0  CONTINUE 
7 0 0  CONTINUE 
C 
C SET Y7= YIDTH I F  COMBINED 
C 

Y 7 4 1 + U 6  
C 
C SET L7= b NETS I F  COMBINED 
C 

L7Etl+L6-2+IFIX(Z3+.5)-IFIX(24+.5) 
C 
C ZE7a EFFECTIVE EDGE I F  COMBINED 
C 

ZE7aSQRT(FLOAT (Y7) 
C 
C ZE1,ZEe EFFECTIVE EDGE C1,C2 
C 

ZEl=SQRT(FLOAT(Ul))  
ZE6=SQRT(FLOAT(Y6)) 

C 
C COMPUTE ZH8 = DELTA RETAL 
C 

ZM8=ZEl*(Z3+Z4) /2.+ZE6*(Z3+Z4/2.1 
Z R ~ J Z U ~ + Z E ~ * F L O A T ( L ? )  -ZE1 *FLOAT(Ll  1-ZE6eFLOAT (L6) 

C 
C COMPUTE CELL METAL I F  COMBINED 
C 

ZH7=ZEl*FLOAT(Ll)+ZE6*FLOAT(L6)+ZR8 
YRITE(PR#TR,7003) ZIS8,Y6,L6,Lf,Cb 

7 0 0 3  FORMT(1 X,F9.4,9X,I5,9X,I5,10X,I5,llX,I 5)  
C 
C SEE I F  THIS I S  THE BEST SO FAR 
C 

IF(Zu8.GE.ZMl  Go TO 1OMM 
C 
C I T  I S -  UF'DATE BEST RECORD 
C 

ZM=ZR8 
zwz n 7  
CZ=C6 
Y 2 4 6  
tM2aZE6*FLOAT (L6) 

10000 CONTINUE 



zm~zwzu 
ZPl=O. 
Z P 2 4 .  
Z P 3 4 .  
KVCl=U?+YZ 
I F ( K V C 1  .NE.O) ZP3=ZM3/FLOAT(Yl+U2) 
I F ( Y 1  .NE.Or Z P ~ ~ Z E ~ * F L O A T ( L ~ ) ! F L O A T ( U ~  
IF(Y2.WE.O) ZPZ=ZW/FLOAT(UZ)  
ZP%ZRC/FLOAT(Y9) 
YRXT E(PRNTR,7004) ZP3,ZPl ,ZPZ,ZP9,ZM,Y1 ,Y2 

7 0 0 4  FORMAT('01,'D3=1,F4.1,1 Dl=',F4.1,* D2=',t4.1, 
8 DT=',F4.1,' NEU METAL1 +*,F4.0,' A1~~,14 , '  A2=',14) 

RETURN 
END 
SUBROUTINE REM)(C1,C2,COW,FLG1,IX,YlIU2,YB) 

C 
C 
C 
c***** REDO SUBROUTINE IF c o w  IS RETURNED OTHER 
C THAN 5 0 0  ARRY PIC AND BC ARE REDONE. 
C 
C 
C 

I M P L I C I T  XNTE;iR(A-Y) 
COflMON /CL5DTA/ CHR(700,3),7RACE(700,2),TRACK 
c o n n o N  T E M P ( ~ O O )  ,BANK(IOO) ,REG(IOOO) ,NC (5001, 

& PC(500 )  ,BC(3000) ,CELL(1000) 8N'N(1000) 8PN(1000)16N(3000) OU(IOOO) 
&,QQ(101 ),NBP(1700) 

COMRON /GLBL/  PRP .,RDR,NCEUS,METS,NPADS,DEBUG 
& ,HXCELS,MXNETS,XXX ( 8 )  

COWON /NETDTA/ NETS(3000),UID(1000),PAD(100),NETC(OS~500~ 
C 
C ASSIGNGS YEIGTHS TO C E L l S  
C 

FLGY=O 
DO 2-32 I=l,RXCELS 

G G l = U ( I I  / lO**6  
XF(GG1.EQ.O) GO TO 2 3 3  
IF (GG1  .EQ.Cl) GO TO 2 3 4  
IF(6Gl .EQ.C2) GO TO 236 
GO TO 2 3 2  

2 3 4  Y1=(U( I ) -GGI*10*+6)  
GO TO 237 

2 3 6  Y2=(Y(1)-GG1+10**6) 
237 FLGU+FLGY+I 

IF(FLGY.EQ.2) GO TO 238 
2 3 2  CONTINUE 
2 3 3  tiRITE(PRNTR,8011) 
8011 FORMAT('OERROR(REPO1I -CELLS NOT FOUND IN REDO FOR UEIGHTS') 

STOP 
C 
C *n+ DEFINES WIDTH OF CELLS -+ 



DO 231 I a1 ,NXCELS 00019870  
IF(Y(I).EQ.O) CO TO 239 COO1 9 8 8 0  
G G l P Y ( I ) / l W 6  0001 9 8 9 0  
XF((GG1 .EQ.Cl) .OR.(GGl .EQmC23? 60 TO 246 00019900 

CONTINUE OW1991 0 
URIT E(PRNTR,8012) OOp19920 
FORMAT(' ERROR(REDO2) -- I #  UIDTH ARRAY,CEU. C 1  OR C2 NOT FOUND') 00019330 
STOP OOb19940 
w=u 1 w2 0001 9 9 5 0  
Y(I)=(CO#P*lO**6)+YB OM11 9960  

0001 9 9 7 0  - 
C COMBINES THE THREE CELLS INTO W E  WRD(CMP,Cl,C2) 
C 
2 3 9  CHR(IX,1 )=CO#P 

CHR (IX,2)=CI 
CHR(IX,A)=C2 
YRITE(PRNTR,2ln) CMP,C1 ,C2,YB 

2177  FORHAT(13X,'CELL ',14,' REPUCES ',14,' 8 L014,1QX, 
& 'UIDTH =',I41 

I X = I X + I  
CHR(IX,l )=O 
CHR(IX,Z)=O 
CHR(IX,3)=O 
DO 235 I=I,MXNETS 

IF(WC(I).EQ.l) GO TO 235 
IF(NC(I).EQ.O) GO TO 260  
I N r n O  
0027*C( I )  
0014=0027+NC (11-1 
001 5 q 0 1 4 - 1  
DO 240 J~O027,0014 

283  IF((BC(J).NE.C~),AND.(BC(J).M.C~)) GO To 260  
I N U P I N U M + l  
IF(INUN.EQ.2)GO '10 255 
DO 265 U=J,OO15 

BC(LL)=BC(U+ l )  
265 CONTINUE 

B C ( O O l 4 ) = C W  
GO TO 283 

2 6 0  CONTINUE 
6 0  TO 235 

C THIS PART M V E S  ALL BC ARRY UP W E  W S I T I b b l  1%: THAT NET 
C AND ASSI6NS -1-YO LAST WSITION.  
255 6 0 1 7 ~ C ( 1 ) + N C ( I ) - I  

DO 272 K ~ J  ,0017 . 
IF(K.EQ.OO17) W TO 271 
BC(K)mBC (K+1) 
6 0  TO 272 

271 BC (KID-1 
272 CONTINUE 

NC(I )PHC(I ) -1  
IP(RC(1) .NE.1)W TO 255 



TRACE (TRACK,I )=COUP 
TRACE(TRACK,Z)=I 
YRITE(PRNTR,IO01) NETNOS (TRACE(TRACK,2)) % 

1001 FORMAT(1 SX, 'NET ',I4,' ABSORBED '1 
TRACKQTRACK+~ 
TRACE(TRACK,I)=O 
TRACE(TRACK,Z)=O 

235  CONTINUE 
YRITE(PRNTR,8013) 

8 0 1 3  FORYAT(' ERROR(RED03) -0 NOT FOUND AT END , . OF NC ARRAY '1 
STOP 

2 6 0  CALL WINTZ(FLG1)  
C ** RETURNES TO REORG 

RETURN 
END 
SLIBROUTINE RDNETS(TYPE,ITm,ITU12,CARD,CMR) ' 

C 
C*t+t-w+tt+*++**W*W***-Hir*- 

C 
C 
C RDNETS-INPUTS NET L I S T S  
C 
C 
Ctt+**+t*M*rt*rHt**rH*It+*~ttt~H+++++t+++u+*t+t+ 

C 
C 

I M P L I C I T  INTEGER (A-Y) 
C m O N  /GLBL/ PRNTR,RDR,NCELLS,NNETSI#PADS,DEBUG 

& ,MXCELS,HXNETS,RXCLNT,XXX(7) 
C3MMON INETDTAI  NETS(3000) ,Y ID(1000) ,PAD(1OO) ,NE~OS(5~)  
COMMON TEMP (1 0 0 )  
INTEGFP CARD(73) 
LOGICAL FLAG,TRUE/.TRUE./,FALSE/,FALSE./ 
I E F I L E  = 1 2  

C 
C SET UP NETNOS ARRAY Y I T H  -1 'S 
C 

00 11000 131 ,MXNETS 
NETNOS (I )=-I 

1 1  000 CONTINUE 
C 
C L N I T I A L I Z E  CHAR TO FORCE HEY CARD 
c 

CHAR073 
N E T 4  

100 CALL GT ITEN(TYPE,ITEM,ITEM2,CARD,CHAR) 
IF(TYPE.EQ.4) GO TO 100 
IF(TYPE.NE.3) CiO TO 1000 

C 
C GOT A NET NUMBER 



IF(NET.LT.MXNETS) GO TO 1 0 5  . 
URITE(PRNTR,7001) NXNETS 
FORMAT, OERROR(RDWO1) - -MX  NET COWT (',I4,' ) EXCEEDED') 
STOP 
NETNOS (NET)=ITEM 
RHETTtO 
BUTLER=-5 
YR ITE( IEF ILE ,8001 )  RHET1,BUTLER 
YRITE( IEF ILE ,8101 )  ITEM,RHETT 
FORMAT(Z( I12) )  
N E T q E T + I  

SEE I F  T H I S  I S  CONTINUATION OF U S T .  U T  

IF(NET.EQ.2) GO TO 110 
LNC1 =NET-2 
I F ( I ? E N . N E . U E ~ O S < L W ) )  GO TO 110 
NEPNET-1  
NETPNT=NETrnT-1 
CALL 6 T I T E M ( T Y P E , I T U , I T m C A R D 4 C H A R )  
IF(TYPE.EQ.3) GO TO 1 2 8  
IF(TYPE.NE.41 GO TO 1000 

END OF CURRENT NET 

NETS (NETF'NTl=O 
NETPNT%NETPNT+l 
GO TO , 1 0 0  
CONTINUE 
I F  ;NETRtT.LT .SOOO) GO TO 1 2 5  
F I V E K ~ 5 0 0 0  
U R I T  E (PRNTR,7002) F IVEK  
FOMAT( 'OERR0R (RON021 -MAX CELL.NET COUNT (',It# 

g I EXCEEDED ON NET ENTRY') 
STOP 

GOT A CELL NUKBER 

N E T S ( N E T P N T ) = I T U  
CELNUR=ITEA 
HETP#T=NETPNT*l 
CALL CfITVI(TYPE,ITEN,IIEn2,CARD,CMR) 

IGNORE P I N  NUM3ER 

YRITE( IEF ILE ,8001 )  CELNUM,ITEH 
IF(TYPE.EQ.3) GO TO 110 
YRITE(PRNTR,130) ITEM 
F O R M A T ( ' O U A R N I N G < R D ~ )  -- EWECTED P I N  I DATA U S  ',IS0 

8 'NET END ASSUMED') 
Go TO 115 



CONTINUE 

ALL D W - U R I  TE END 'SYPIBOL AND STURN ' 
HETS(NETWT)=-1 
IF(DEBUG.EQ.0) GO TO 1 2 0 0  
URITE(PRNTR,1010) 
FORRAT('O',2OX,'STORED DATA') 
J =o 
COUNT=20 
CONTINUE 
K=J+COUNT 
IF(K.GT.NETPNT) COUNT4ETPNT-J 
YRITE(PRI~TR,1100) (NETS ( I + J )  ,I=1 ,COUNT) 
FORMAT(' ',20X,50(14)) 
J=J +COUNT 
IF(J.LT.NETWT) GO TO 1 0 5 0  
CONTINUE 
URITE(PRNTR,2001) 
FORMAT('01,20X,'NET L ISTS ' )  
HET=1 
FLAGTRUE 
I=1 
00=1+8 
0099=00 
0 0 1  =I +8 
DO 2002 J=1,0099 

IF(NETS(J1 .EQ.-1 GO TO 2010 
IF(NETS(JI.NE.0) CO TO 2002 
O G J - 1  
001=J . 
GO TO 2003 

CONTINUE 
CONTINUE 
IF(.HOT.FLAG) GO TO 2005 
URITE(PRNTR,2006) NETNOS(NET),(NETS(K),K=I,OO) 
FORiVAT('O1,20X,'NET',14,5X,18(S4)) 
NET=NET+1 
GO TO 2008 
URITE(PRNTR,ZOOt) (NETS(K),K=1,00) 
FORRAT(' ',32X,18(14)) 
FLAGFALSE 
IF(001.NE.00) FLAG=TRUE 

2010 CONTINUE 
R ETWZN 
END 
SUBROUTINE 6 T C E L S ( T Y P E , I T V I , I T ~ A R D , C H A R )  

C 
CtMn++++*+--+t*t++**m- 
C 



C 
C GTCELS - READS GATE DEFIN IT ION DATA, FINDS 
C C E L L  YIDTHS FROH STARLB F I L E  
C 
C 
c+++++t-rntt++H+++- 
C 

I M P L I C I T  INTEGER (A-Y) 
COMON /GLBL/ PRNTR,RDR,NCELLS,HnS,NPADS,DEBr168W(CUS, 

& MXNETS,HXCLNT,WCLUS,MXNTSZ,HXPADS,XXX(4) 
CONHON /NETDTA/ NETS(3000) ,Y I D ( 1 0 0 0 )  ,PAD(lOO) ,NETNOS(500) 
INTEGER CARD(73) 
I E F I L E = 1 2  

FORCE NEU INPUT RECORD 

CLEAR WIDTH ARRAY 

DO 2 0  I=I,HXCELS 
Y I D ( I ) = O  

CONTINUE 
CONTINUE 

READ CELL # 

CALL GTITEM(TYPE,ITE#,ITEH2,CARD,CHAR) 
IF(TYPE.EQ.6) W TO 1 0 0  

JUMP OUT I F  E;NL OF DATA 

THIS I S  A CELL NUMBER 

CELL = I T E 3  
I'(CELL.LT.UXCELS) 60 TO 110 
URITE(PRNTR,7001) CELL,NXCELS 
FORHAT ( 'OERROR(GTCO1) --CELL W E R  TOO URGE- NWBER IS1,I5, 

8 ' -X IS1,14) 
STOP 

GET TYPE il 

CALL GTIT~(TYPE,ITEM,ITEH2,CARD8CHAR) 
IF(TYPE.EQ.4) GO TO 110 
IF(TYPE.ESl.3) GO TO 1 3 0  
URITE(PRNTR,lZO) I T E U  
FORRAT('OUARNldG<GTCO1) -EXPECTED C U  TYPE I -- DATA U S  ' 8  

8A4,' -TYPE L I S T  END ASSUMED') 



60 TO 1 0 0 0  
130 CONTIWE 
C 
C THIS I S  A TYPE N W E R  
C 

TYPENDIITrn 
URITE(IEFILE,8001) CEU,TYPENO 

8001 FOKUAT(2tI12))  
IF ( I~ .LT.~OOO) GO T O .  140 

C 
C THIS I S  A PAD 
C 

NPADS*PADS+l 
RXPDS=#XPADS-2 
IF(HPADS.LT.WDS) GO TO 1 3 2  
YRITE(PRNTR,7M30) MXPDS 

?m FORMAT('OERROA(GTCO2) - TOO MANY PADS SPECIFIED -- MAX I S  ',i4) 
STOP 

132 CONTINUE 
PAD(NPADS)=CEU 
YRIlE(PRNTR,135) CEU,TYPENO 

1s fORRAT( '08,20X, 'PAD ',I4,10X, 'TYPE ',I4) 
6 0  TO 1 0 0  

114 CONTINUE 
C 
C THIS I S  A CELL -- SEARCH STARLB FOR TYPE # 
C 

READ(14,150,END=200) X,Y 
150 FORRAT(214) 

IF(X.#E.TYPENO) GO TO 160 
C 
C FOUND TYPE B -- LOAD CELL UIDTH 
C 

UID(CELL)=Y 
URITE(PRNTR,155) CELL,TYPENO,Y 

1 5  fORRAT('O',2OX,'CElL ',14,10X, 'TYPE ',14,10X,'UIDTH ',I41 
REMIND 1 4  
6 0  TO 100 

200 CONTINUE 
C 
C CEU TYPE NOT F W D  -- SET YIDTH TO 1 
C 

U I D ( C E L L ) 4  
URITE(PRNTR,205) CELL,lYPUIO 

2Q) FORMAT('O',20X,'CElL ',Ib,lOX,'TYPE ',Ib,lOX, 
6 'klIDTH NOT FOUND -- (SET TO 1)') 

REUIRD 14 
60 TO 100 

1000 CONTINU 
C 
C IIORRAL EXIT 
e 
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C 
c+-t----- 
C 

I M P L I C I T  INTEGER (A-Y 
C W O N  I U B L I  PRNTR,RDR,NCELLS,HNETS,NPADS,DEBUG 

8 ,RXCELS,~XNETS,MXCLNTIlUCLUSIlWNTSZ,llXPADSI1WNTCL 
8 ,MXROYS,RXCOLS,UXDFSZ 

C m O N  ICLSDTAI  C H R ( 7 0 0 , 3 ) , ~ A C K ( M 0 , 2 ) , ~ T  
CmOH I L I N D T A I  L (1 0 0 0 )  
COMRON/CLNET/CLNTS(5OOO),LSTCEL,FRSCLU 
COHMON UPHET (3000 )  ,DYNNET(~OOO) ,A(20) ,B(20) 
COlglON /HEADER/ CAPnCl,CAPWC2,CAPVER,CAPREV,NAI!E1,NAHE2 

C 
C PRINT HEADER 
c 

URITE(PRNTR,99999> CAF'MC1,CAP~C2,CAPVER,CAPREVPNAME1,NAHE2 
95999 FORPIAT('1',40(1H*),' CAPSTAR F ',2A4,' V.',A4,' RN.',U, 

8 5X,'NETWRK - ',ZA4,5X,'STEP - LINEAR ORDERING') 
C 
c FIND HIGHEST-PIIIABERED ~ U S T E R  FORHED 
C 

DO 1 0 0 9 4  I=l,MXCLUS 
IF(CHR(I,l).EQ.O) GO TO 1 0 0 9 6  

1 0 0 9 4  CONTINUE 
URITE(PRHTR,1001) 

1001 FORMAT('OERROR(LINO1) - 0 NOT FOWD AT END OF CHR') 
STOP 

1 0 0 9 6  C=CHR(I-1,1) 
C 
C F IND CONSTITUENTS OF T H I S  CLUSTER (C1,CZ) 
C 

Cl=CHR(I-1,2) 
CZ=CHR(I-1,3) 

C 
C PUT C1,CZ I N  LINEAR ORDER 
C 

L (1 )=C1 
L (2)=C2 
L (3 )PO 

C 
C * * * * + + M  W I N  LOOP +*+tt*t+t+++* 

10200 CONTINUE 
C F IND HIGHEST-NUHBERED CELL I N  ORDER 
C 

J=1 
DO i o 2 s o  x;i,nxcELs 

GG=t (I 1 
I F '  'G.EQ.0) GO TO 1 0 2 5 2  
IF( ,G.GT.L(J)) J a I  

1 0 2 5 0  CONtINUE 
YRITE(PRNTR,lOO2) 

1 0 0 2  FORIIAT('OERROR(LIWO2) - 0 NOT F W D  AT END OF L ARRAY') 



STOP 
1 0 2 5 2  CONTINUE 

C=L(J) 
C 
C I F  HIGHEST+UMBERED CELL I S  NOT CLUSTER, ALL WNE 
C 

IF(C.LT.1000) GO TO 11000 
REP=J 

C 
C F IND  CONSTITUENTS OF T H I S  ClUSTER 
C 

I I = C - 1 0 0 0  
IF(CHR(I I , l ) .EQ.C) GO TO 16020 
YRITE(PRNTR,1003) C 

1 0 0 3  FORWAT('OERROR(LIH03) - CANT F IND  CELL ',I4,' I N  CHR') 
STOP 

16020 Cl=CHR(II ,2> 
C2=CHR(II,3> 

C 
C 
C*-*++ FOkn UPNETS, D Y M E T S  ++lm**+*n+ 

C 
L' 
C ZERO OUT UPNET, DYiiNET ARRAYS 
C 

DO 1 7 0 0 5  00=1 ,,WCLNT 
UPNET(OO)=O 
DUNNET(OO)=O 

1 7 0 0 5  CONTINUE 
C 
C FORM UPNETS 
C 
C I F  CELL AT W S I T I O N  1, NO UPNETS 
C 

IF(J.EQ.1) GO TO 17100 
C 
C FOR EACH CELL TO LEFT OF TARGET, ADO NETS TO UPNET 
C 

0 0 1 J - 1  
DO 17070 I1=1,00 

C E L L = L ( I 1 )  
J 1 4 S T C E L  
IF (CELL.LT.1000)  J l=FRSCLU-1 

17060 001=CLNTS(J1 ) / 1000  
IF(001.EQ.CELL) GO TO 1 7 0 5 0  
J 1 n J 1 - 1  
IF(J1.NE.O) GO TD 1 7 0 4 0  
YRITE(PRNTR,100) CELL 

1CO FORHAT('OERROR(LINO6) -CANT F I N D  CELL ',I4,' FOR UPNETS') 
STOP 

1 7 0 5 0  A7sCLNTS ( J 1 )  -(001*1000) 
UPNET (A7)=A7 



J1=J1-1 
001=CLNTS(Jl ) / I 0 0 0  
IF(001 .EP.CELL) GO TO 17050 

17070 CONTINUE 
17100 W J + l  

IF(L(O0) .EQ.O) GO TO 17180 
C 
C FOR EACH CELL TO RIGHT OF TARGET, ADD NETS PO DYNNET 
C 

DO 17170 IZ=OO,HXCELS 
CELL=L (12) 
IF(CELL.EQ.0) GO TO 17180 
J2XSTCEL 
IF(CELL.LT.1000) JZ=FRSCLU-1 

17140 002=CLNTS(J2) / lo00  
IF(OO2.EP.CELLl GO TO 17150 
J 2a.J 2-1 
IF(J2.6T.O) GO TO 17140 
URITE(PRNTR,200) CELL 

200 FORHAT('OERROR(LIIJO5) -CANT FIND CELL ',I4,' FOR DUNNETS') 
STOP 

171 50 B7=CLNTS i J 2) -(002*1000) 
DYNNET(B7)=B7 
J Z=J 2-1 
002=CLNTS ( J  2 )  / I000 
IF(OO2.EQ.CELL) GO TO 17150 

171 70 CONTINUE 
171 80 CONTINUE 
C 
C FORH LIST OF NETS THAT C1 I S  IN  ( A  A R R A Y )  
C AND LIST OF NETS THAT C2 I S  I N  (B ARRAY)  
C 
C 

LA=O 
LB=O 
1 3 4  
IF(C1 .GE.1000) I3=FRSCLU-1 

10310 13=13+1 
00=CLNTS(I3) / l o c o  
IF(OO.NE.CI) GO TO 10310 

10320 LA=CA+1 
A(LA)=CLNTS(I3)-(OO*lOOO) 
13=13+1 
00=CLNTS (I 3) / I000 
IF(OO.EQ.Cl) GO TO 10320 
J 3.0 
IF(CZ.GE.1000) J3=FRSCLU-1 

10330 J3=J3+1 
001CLNTS (J3) / I000 
LF(OO.NE.C2) GO TO 10330 

10360 LBtLB+l 
B(LB)=CLNTS(J3)-(00*10M3) 



J3=J3+1 
00JCLNTS (J3)  / I 0 0 0  
IF(OO.EQ.CZ) GO TO 10360 

C 
C 
C COMPUTE Jl, J 2  
C 
C 

J 1 to 
J 2 4  
DO 10510 IA1=1,LA 

AA=A ( I A1 1 
IF(UPNET(AA1 .EQ.AA) J l = J l + l  
IF(DUNNET(AA).EQ.AA) J1=J1-1 

1051  0 CONTINUE 
DO 10620 JA14,LB 

88=8(JA1) 
IF(UPNET(8B) .EQ.BB) J2=J2+1 
IF(DYNHET(BB1 .EQ.BB) J2zJ2-1  

10620  CONTINUE 
C 
C 
C USE Jl ,  J 2  TO GET C l ,  C2 ORDERING 
c 
C 

IF(J1.GE.JZ) GO TO :a730 
T=C2 
C2=C1 
CI=T . 

C 
C 
C REPLACE EXPANDED CLUSTER YITH C l ,  CZ 
C 
C 
l o n o  L(REP)=CI 

T l=L(REP+l )  
L (REP+1)-C2 
001REW2 
W 10770  IBl=OO,HXCELS 

0 0 1 = L ( I B l )  
IF(OO1.NE.O) W TO 7 0 7 M  
L ( I B 1  ) = T I  
L ( I R l + l  )=O 
GO TO 102M) 

10760 R = L ( I B 1 )  
L ( I B l  ) J T I  
Tl=TZ 

l o n o  CONTINUE 
CO TO 10200  

C 
C 
C OUTPUT RESULTS 



, , 
, - c 

1 1 0 0 0  CONT tHUE 
URITE(PRNTR,700) 

700 F O ~ A T ( ' O ' , 2 0 X p ' L I # E A R  ORDER') 
130 

11001 OO* ( I t 1  
IF(0O.EQ.O) GO TO 2 0 0 0 0  
001~1+1 

, 0 0 2 a 1 + 1 5  
0 0 3 r 0 0 2  
DO 11 0 0 5  J=001,002 

IF (L ( J I .NE .0 )  GO TO 1 1 0 0 5  
O O P J  -1 
GO TO 11006 

1 1 0 0 5  CONTINUE 
11006 CONTINUE 

WRITE(PRNTR,710) (L(J) ,J=001,003) 
710 FORHAT ( ' 0 ' , 1 5 ( 1 4 ) )  

IF(003.NE.002)  GO TO 2 0 0 0 0  
1=1+15 
Go TO 11001 

2 0 0 0 0  CONTINUE 
L (003+2)=-1 
RETURN 
END 
SUBROUTINE YIRCRS 

C 
C*ltf**tt*****tt~****t*****t~rtt~tt*-* 

C 
C 
C YIRCRS- IMPLEMENTS YIRCROSSA OUTPClT FOR 
C L INEAR ORDER 
C 
C 
C*+C**+++t+w+ttrttumm-+*-+++*ftlrt** 

C 
I R R I C I T  INTEGER ( A - Y )  
comw /GLBL/ PRP~TR,RDR,NCELLS,NNETS,NPADS,DEBUG~XXX~~O~ 
COMNON / L I N D T A /  L (1 0 0 0 )  
C m O H  /CLHET/ CLNTS(5000),LSTCEL,FRSCLU 
COUNON I N E T D T A I  NETS ( 3 0 0 0 )  ,MID (1 000) ,PAD (1 0 0 )  ,NETNOS (500) 
C m O N  C O U N T ( ~ ~ ~ ) , F Y I D ( ~ ~ ~ ~ ) , O U T ( ~ ~ ~ ) , W T T ~ ( ~ ~ ~ ~  
CONNON /HEADER/ CAP#C1,CAPMC2,CAPVER,CAPREV,NAREl,NANE2 
S K T E G E R D I G S ( I Z ) / ' O  ','I ','2 l p ' 4  ','5 

8 '6 ',I7 ' , I8 ',I9 ',I r 8 I, 11 
LOGICAL STFLG,TRUE/.TRUE./,FALSE/.FALSE-/ 

C 
C PR INT  HEADER 
C 

YRITE(PRNTR,99999) C A m C 1  ,CAPMC2,CA?VER,CAPREV,NAMEl ,NARE2 
99999 fORMT( ' l ' , 40 (1H*) , '  CAPSTAR F ',ZAb,' V.',Ab,' REVa1,A4, 

8 5X, 'NETYORK - ',ZA4,5X,'STEP - Y IRECROSS') 



NOUTtO 
COUNT (1 )PO 
N E T W T a l  
I =l 
I F  (NETS (NETPNT) . EQ.-1) 60 TO MO 
IF(NETS(NETPNT).EQ.O GO TO 200 
COUNT(I)=COUNT(X)+l 
NETPNT=NETPNT+I 
GO TO 1 0 0  
I=1+1 
NETPNT=NETPNT+l 
COUNT(1)tO 
GO TO 1 0 0  
CONTINUE 

LOAD F Y I D  ARRAY Y I T H  C M U T I V E  UNEAR ORDER YIDTHS 

ZERO OUT ARRAY 

DO 5 5 0  I=1,100 
OuT( I )=O 

CONTINUE 

MAIN LOOP 

LPNT=1 
CLNTPf=O 
YRITE(PRNTR,7004) 
FORHAT('O1,' F Y I D  W I D  CELL') 
YRITE(PRNTR,7001) TOTYID 
FORRAT('Ot,' O',I5) 

CHECK FOR END OF LINEAR ORDER 

FIND NETS FOR THIS CELL 



IF(TEST.NE.L(LPHT)) GO TO 610 

FOUND FIRST NET- PUT 1 I N  VAR. NET 

I S  THIS  NET ALREADY I N  OUT ARRAY? 

ALREADY THERE, DEC. COUNT PYD NEXT NET 

NET NOT THERE-CHECK FOR M P T Y  TRACKS 

NO EPlPTY TRACKS- ADD NET TO END 

M P T Y  TRACK FOUND-STICK NEY NET I N  I T  

MC. COUNT FOR THIS NET 8 YORK ON NEXT ONE 

CiO #ORE NETS- SET IIP FOR PRINTOUT 



D U W 1 1  
NETGOUT (I) 
I F  (NET) 809,811,810 
D u e 1  2 
NET=-NET 
HETENETNOS (NET) 
DIGl=?iET/lOO 
D I  GZ=(NET-DIG1*100) / l o  
D163=(NET-DIG1*100-DIG2*10) 
OUTTM(THPNT)=DIGS(11) 
THPNT='TMPtiT+l 
OUTTM(TMPNT)=D IGS(3a )  
TMPNT=THPNT+l 
STFLE-FALSE 
OUTTH(TNPNT)=DIGS(DIGl+l) 
I F ( D I G 1  .NE.O) STFLGsTRUE 
I F ( S T F L G 1  TflPNT=TMPNT+l 
OUTTf l (TnPNT)=DIGS(DIc2+1) 
IF(DIG2.NE.O) S T F L G T R U E  
I F  (STFLGI  THPNT=T#PNT+l 
OUTTM(TMPNT)=DIGS(DIG3+1) 
IF(DIG3.NE.O) STFLGzTRUE 
I F ( S T F L G 1  T f l W T t T M P N T + l  
I F  (TMPNT.GE .TVPTTS) GO TO 900 
OUTTH(TWPNT)=DIGS( l l )  
TWPNT=TXPNT+l 
GO TO 8 2 0  

PR INT  T H I S  CELL 'S  ROU 

CONTINUE . 
NPNT=NOUT+5 
YRITE(PRNTR,7002> FYID(LPNT),WID,L(LPNT),(OUT~(I),I~1,NPNT) 
FORMAT(' ',3(I5),4X,100(A1),5(/2OX,1OO(A1))) 

C DELETE ENDED NETS FROM OUT ARRAY 
C 

I=l 
9 2 0  IF(I.LE.NOUT) GO TO 930 

LPHT=LPNT+1 
GO TO 6 0 0  

9 3 0  IF(OUT(I).GE.O) GO TO 980 
OUT(1)a-OUT( I )  
IF (COUNT(OUT(1) )  .WE.O) GO TO 380 
OI IT ( I ) =O  
IF(I.NE.NOUT) GO TO 980 

960 NOUT=NOUT-1 
IF (OUT(N0UT)  .EO.O) GO TO 960 

980 I = I + 1  
GO TO 9 2 0  

ZOODO CONTINUE 
C 



C HOf f lAL  ROUTINE E X I T  ' 

C 
RETURN 
END 
SUBROUTINE CELNET(SYITCH1 

C 
c 
C * * H *  CELNET ROUTINE ++++*mt+++++++* 

C 
C F O M S  CELL-NET L I S T  ( C U T S )  
C 
C 

I N P C I C I T  INTEQR (A-Y 
COHNON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADSODEBUG 

& ,MXCELS,MXNETS,flXCLNTIXXX(7) 
COMNON /NET D T A / I N P ( 3 0 0 0 )  ,YID ( 1 0 0 0 )  ,PAD (100) ,NETNOS(SOO) 
COHNON /CLSDTA/ CHR(700,3) ,~ACK(70OJ) ,mTff  
C0HM0N/CLNET/CLHTS(5000),LSTCEL~FRSCIU 
LOGICAL FLG,TRUE/.TRUE./,FALSE/.FALSE./ . 
COMON NO(SO0) 

C 
C QEAR OUT NO ARRAY 
C 

DO 1 0 0 4 2  I=l,#XNETS 
NO( I )=O  

10042 CONTINUE 
TOt1 
1=1 
J = l  * 

K=1 
C 
C B U I L D  CELL3JETS FOR ORIGINAL (NOT PARTIT-FORHED) CELLS 
C 
C 
1QOU IF ( INP( I ) .NE.O)  GO TO 10090 

J=J+1 
I = I + 1  

10090 XF(INP(I ) .EQ.-1)  GO TO 7 0 2 0 0  
CLNTS(K)=(INP(I)*100O)+J 
K*+1 
I a I + l  

Go TO 10080 
c 
C 
C B U I l b  C U L - N E T S  FOR PARTIT-FORNED CELLS 
C 
C 
10200 P=1 

IF(SYITCH.NE.0) 62 TO 1 0 2 0 5  
CLNTS (K)010++6 
K*+1 
GO TO 10300 



IF(001 .EQ.Cl)  GO TO 10252 
IF(001 .NE.C2)GO TO 10270 

10252 002=NO(CO-(001*100@) 
IF(K.LT.5000) GO TO 10254 
FIVEK=5000 
YRITE(PRNTR,7002) F I V E K  

7002 FORHAT('OERROR(CELO1) OHAX CELL-NET COUNT ( ' ,14, 
EXCEEDED IN C E ~ E T ' I  

STOP 
10254 IF(OO2.NE.O) GO TO 10270 

CLNTS ( ~ ) = ( ~ ~ ~ ( 1 , 1 ) * 1 0 0 0 ) + ( ~ ~ 0 1 * ~ ~ 0 0 )  
K=K+1 

1027C CONTINUE 
i= I+1  
GO TO 10205 

C 
C 
C SORT CELL-FIETS FOR EASIER ACCESS IN LINEUP 
C 
C 
10300 CLNTS(K)=O 

D=(K-1) / 2  
10310 FLGtFALSE 

I = l  
10315 001=CLNTS(I+D) 

I F  (001.EQ.O) GO TO 10350 
IF(CLNTS(I).LE.001) GO TO 1032s 
TrtLNTS (I 1 
CLMTS(I)=OOl 
CLNTS (I+D)*T 
FLGaTRUE 

10325 I=I+:  
GO TO 1031 5 

10330 DJD/Z 
IF(D.NE.0) GO TO 10310 
I F (  .NOT.FLG) GO TO 40600 
011 
GO TO 10310 

1OGm Ia1 
J=1 

c 

000285 90 
00028200 
0002821 0 
00028220 
00028230 
00028240 
00028250 
00028260 
00028270 
90026280 
00028290 
OW28300 
000; "1s 
OOO'L- LO 
00028330 
00028340 
00028350 
00028360 
00028370 
00028380 
00028390 
00028400 
0002841 0 
00028420 
OM28430 
00028440 
OD328450 
00028460 
00028470 
tl0028480 
00023490 
00028500 
0002851 0 
00028520 
CM028530 
00028540 
00028550 
OW28563 
OOr 19570 
OWL':. 
0002; 91 
000286~d 
0002L61 (l 
000286iO 
GOQ28630 
g0028660 
rX)028650 
OW28660 
00028670 
00028680 
00028690 I 

OOCZP,700 



C 
C ELIHIHATE THE W R I C A T E  ENTRIES I N  THE CEU-NET L I S T  
c 
C 
10410  J=J+1 

IF(CLNTS(I).EQ.O) GO TO 10500 
IF(CLNTS(1) .EQ.CLNTS(J)) t r  TO I O t l O  

, I = I + 1  
CLNTS (I =CLNTS (J 
GO TO 10410 

10500  K= I  
LSTCEL=I-1 
CLNTS (LSTCEL+2)=-I 

C 
C COUNT CELLS (INCLUDING PADS) 
C 

NCELLS=O 
1=1 . I 

000=CWTS(1 )I1000 
310 GGCLNTS (1) 

IF((GG.GE.1000000).O,~. . ' I ;  !.EQ.O)) GO TO 3 2 0  
I=I+1 
0001'CLNTS (I) / l o 0 0  
IF(0001.EG.000) GO TO 310 
OM)=0001 
NCELLS-"NCELLS+l 
GO TO 310 

3 2 0  FRSSLU=I 
IF(DEBUG.EQ.0) GO TO 2OOCO ' 

YiIITE;PRHTR,311) HCELLS 
311 FORHAT( ' 0 '  ,?OX, I4,* CELLS COUHTED') 

URITE~PRNTR,7001) FSSCLU 
7001 FORRAT('01,20X,'FRSCLU =',I41 

YRITE(PRNTR,100) 
100 FORHAT('O',20X,'CRL-NETS (INTERNAL NET I S ) ' )  

DO l o t 0 0  I=1,K 
URITE(PRNTR,ZOO) CLNTS(1) 

2 0 0  FORHAT C ' ' ,20X,19) 
10600  C'INTINUE 
2OON ZETURN 

END 
2MROUTINE PASS(ROYS,CQlS,NFLSAV,NPISAV,~XSOL,RN,CN~ 

C 
C 
C**+*++* m PASS- SLTS UP F I L E  FOR PART 28 ** 
C 
C 
C 

I R P L I C I T  INTEGSk. ;A-Y 1 
COMRON I G L B L I  GG(16) 
COWlON INETDTAI NN(6600) 
C(\lglON I L I N D T A I  U ( 1 0 0 0 )  



COHNON /HEADER/ HH(6) 
C M O N  /CL.NET/ CC(S002) 
PASS F L 4 8  
00 100 I=1,16 

IF (GG(1)  .GT.9999.OR.CC(I) .LT .-999) 6G(I 1 4  
9000 FOnNAT (2O(I4) 
100 CONTINUE 

YRITE(PASSFL,9000) GG 
DO 200 I?1,4600 
IF(NN(I).6T.9999.OR.HW(I).LT.~9) NN(I)q 

200 CONTINUE 
YRITE(PASSFL,9aOO) NN, 
DO 300 I=l,lOW 

IF(LL( I )  .GT.9999.OR.LL(I) .LT.-999) U(I)a 
300 CONTINUE 

URITE(PASSFL,9000) LL 
W 600 1=1,3000 
IF(CC(I>.Gir.9999999.OR.CC(I).LT.-9999999) C C ( I ) 4 l  

9002 FORHAT(lO(I811 
603 CONTINUE 

YRITE(PASSFL,9002) (CC(I),I=l,MM),CC(5001),CC(500t) ,, 

URITE(PASSFL,9003) HH 
9003 FORMT(lO(A4)) 

YRITE(PASSFL,RKIO) ROYS,C61S,NFLSAV,NPISAV~XSOL8RN,C)1 
PRNTRGG (1 
URITE(PRHTR,7000! 

7W0 FORnAT( 'ODATA TRANSFER FILE CONSTaUCTED' ) 
RETURN 
EWD . 

ccccc  A PPPPPP sssss n m  A 
C C A A P P S S T A A 
C A A  P P S T A A 
C A A PPPPPP SSSSS T A A 
C AAAAAAA P S T M U M  
C C A A P S S T A A 

C C C C C  A A P SSSSS T A A 

CELL ARRANGENENT PROGRAM FOR THE STANDARD 

moo01 10 
aJm0120 
(XI0001 30 

RRRRRR 000001 40 
R R (XI000150 
R R WOO01 60 
RRRRRR o(1MI0170 
R R 000001 80 
R R 000001 90 
R R rnOOO2OO 

OO0002lO 
00000220 
00[100230 



C  T R A N S I S T O R  ARRAY 
/ 

C  
C 
C  V E R S I O N  28 R E V I S I O N  4 - J U N E  1979 
c * v * t t * t ) t * * + + t t * - -  
c - 
C  
C  
C 
C AUTHOR: G L E N N  4. COX 
C  EE D E P T  
C  AUBURN W L V E R S I T Y  
C  A W U R N ,  AL 36830 
c 1 

C  
C  
C  T H I S  I S  P A R T  8 OF CAPSTAR - 
C 
C FOR FROGRAR I N F O R H A T I O N ,  S E E  P A R T  A 
C 
C  
C  
C 
C * m * + l t * l r + + + e * t * t t P w  . ~ 

C  
c 
C  R A I N  C O N T R O L  R O U T I N E  
C 
C  
~t+tt+tttf,***m***tt+tt)l:m~rtt-+tt+*+* 

C 
I M P L I C I T  I N T E G E R C A - Y )  

C 
C  D E F I N E  C G M O N  DATA AREAS 
C 
C 
C  G L O B A L  C O M O N  
C 

C M O N  /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG 
8 0NXCELS,HXNETS,MXCLNT,HXCLUS,RXNTSZ,RCPADS,IU[NTCL . 

8 JXROUS,l4XCOLS0#XDFSZ 
C 
C NET DATA CORROH 
C 

C  U N E A R  ORDER DATA C O N O N  
C 

COKI#)N / L I N D T A /  ~ i N O R D ( 1 0 0 0 )  
C  
C COLD D A T A  COMHON 
C 



C m O N  /FLDDTA/ CHIP(30,1M3),RDYS,COLS,#)S(l~,2~,NPLSAV,lSPISAV 
8 ,MlSOL,RN,CN 

C 
C HEADER COMMON 

C 
C M F I N E  110  ASSIGNMENTS 
C 

RDR=15 
. PRliTP-4 

C 
C 
C RETRIEVE DATA FROM PART A 

PLACE 

CALL PLACE 

YRIlE(PRNTR,9030) 
FOmAT ( ' 1 hiRJ4AL CAPST AR TERHINATION' ) 
STOP 
END 
SUEROUTINE CATCH(ROYS,CO,S,NFLSAV,WISAV,CUXSOL,RN~CN) 

L 

C * m + w  CATCH- RETRIEVES DATA FRON PART ZA *+"* 
C 
C 

I M P L I C I T  INTEGER (A-Y 
' COHIW /GLBL/ GG(16) 

CORMON /NETDTA/ NN(4600) 
CORRON A I N D T A /  LL(1000) 
COmON /HEADER/ H H ( 6 )  
C m O N  /Ct,hET/ CC(3002) 

,PASSFL=18 
READ(PASSFL,900O,ENDt2000) 66 

9000 FORAAT(20(14) 
DO 1 0 0  1=1,4561,20 
I19=1+19 
RERD(PASSFL,9000,ENP=2000) (NNCJ ,J=I,I19) 

10CF CONTINUE 
READ(PASSFL,9000,D(P2000) (NN(J ),J=b581,6600) 

I10=1+19 
READ (PASSF L 8 9 0 0 0 , ~ P 2 O w )  (LL (J )  ,J~1,119) 

200 CONTINUE 
DO 300 I=l,2991,10 
I9=1+9 

i 



, I  

READ(PASSFL,9002,EHP2000) , (CC(J ,Jaf ,191 
3 0 0  SONTIIIUE 
3002 FORHAT(lO(18)) 

READ(PASSFL,9W)2,ENW2000) CC(3001) ,CC(3002) 
READ (PASSF Lp9003pEN&2000) HH 

9003 FOMAT (1 0 (A41 1 
. .. . . READ(PASSFL,9000,ENDP2000) ROYS,COlS,NFLSAV,NPISAV,RAXSOL,RN,CN - ... PRNTRoGG (1 

' URITE(PRNTR,6000) 
,< 
2. i 

6 0 0 0  FOR1IAT( 'ODATA TRANSFER COCIPLETED' ) . . RETURN 
2000 YRITE(6,7000) 
7000 FORNAT('OERROR(CATO1) -PASS F I L E  CORRUPT', - 

! & ' - TRY RE-RUNNING PART 2A TO RE%UILD1) 
STOP 

1 END 
1 SUBROUTINE PLACE 

f C 

j 
c**-H+nt+--+t* 

I 
C 
c 
C PLACE - CONTROLS PLACEWENT ROUTINES 
c 

i C 
F C * * w m t t t f + + * * * * * p * * m  
f. C 

1 INPLXCIT INTEGER (A-Y) 
COMO11 /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBW~,RXCELS,XXX(~) 

1 CORNON /FLDDTA/ c ( ~ ~ , ~ ~ ~ ) , N , R , P O S ( ~ ~ O O ~ ~ ~ ~ N R S A V , C I P ~ S A V  

i: 8 ,#AXSOL,RN,CN 
COMllOH /NETDTA/ ~ET(300~),Y(1000),P(100),HE~OS(500) 

I 
i CCMNON /HEADER/ C A P ~ C ~ , C A ~ C ~ , C A W E R , C A P R E V , N A ~ ~ E ~ , N A N E ~  
f COMMON PLPNT(10,2),~ACE(30)~LO(100O),C5(10a0),L(10~), 

8 TERP(~OJO) 

I INTEGER RCW (10) 
REAL SQRT 

i YRITE(PRNTR,90999) CAPMC1,CA~CZ,CAPVER,CAPREY,MNEl,MUE2 
2 99999 FORMAT( '1 ',40(1H+) ,' CAPSTAR F ',2A4,' V .  ',u,' REV.',&, 
I & SX,'HETYORK - ',2A4,5X,'STEP - PLACERENT') 

; 1. .- k C 
C I N I T I A L I Z E  .; i C 

'1 i, SAVE2=17 
. g - SAVFIL=16 

REUIHD SAVFIL 
REYIND SAVE2 

SET NUHBER SOLUTIONS FOUND, SAVED 



SET RATING SM, SUM OF 'SQUARES TO 0 

FORM NEY SOLUTION 

I F  (NFLFHD .GT.MAXSOL.AND.RAXSOL.NE.O) GO TO 1OOO 
CALL FOLD(SUCCES,TRIALS) 
I F  HONE FOUND, W TO XWROVEWEHT SECTION 

FOUND ONE- RATE I T  

CALL RATE(RATING,ZUH,ZW,ZST,O) 
.NFLFND=NFLFND+l 

UPDATE RATING SU#, S l M  OF SQUARES 

P t N 1  =O 
DO 102 I=1 ,N 

PCNl=PCNl+C(I ,1) 
CONTINUE 
FORGET DUPLICATE PLACEHENTS 

X1 =NSVED 
I F ( X 1  .GT.NFLSkV)XltNFLSAV 
IF(X1.EQ.O) GO TO 104 
DO 103 I = l , X 1  

IF(PLPNT(1,l) .EQ.RAT~NG.AND.PCNI .EQ.PCW(I))CO TO 1m 
CONTINUE 
CONTINUE 

I F  NFLSAV HOT YET FOUND, SAVE THIS PLACEMENT 

NFLSAV F W D  - NAKE SURE THIS ME I S  0 E l T E R  THAN Y M S T  



UCa1 E8 
YP=O 
DO 110 14 ,YFLSAV 

IF(PLPNT(1,l) .GT.UC) 6 0  TO 110 
YCIPLPNT(1,l) 
urn1 

CONTINUE 
IF(RAT1WG.LT.UC) GO TO 1 0 0  
BETTER THAN UORST -- REPLACE UORST 
PLfWT(YP,l)=RATING 
PLPNT(YP,2)=NFLFND 
PCN(YP)=PCNl 
NSVED=NSVED+I 
CONTINUE 

LOAD PLACEMENT TO SAVE F I L E  
DO 2 0 0  I=l , rnCELS 
TVIP(I~=POS(I,2)+10**6+WS(101) 

CONTINUE 
URITE(SAVF1L) NFLFHD, R A T I N G , ( T ~ P ( I ) , I ~ ~ ~ ~ X C E L ~ )  

A .D W NEXT RACEAENT 

RACENENT IHPROVECIWT SECTION 

MR8 OUT I F  NO FOLD SOLUTIONS FOUND 

IF(NFLFND.GT.0) GO TO 1 0 1 0  
U R I  TE(PRNTR,7002) TRIALS 
FORHAT('ON0 SOLUTIONS FOUND I N  ' ,Ib, '  TRIES' )  
ST3P 

GOT SOHE SOLUTIONS - FIND FFLSAV BEST & LOAD WINTERS TO 
PLPNT 

ENDFILE SAVFIL 
REYIND SAVFIL 

C O M E  HUN,  S.D. 

ZNUHaZH/FLOAT(NFLFND) 
Z S W .  
IF(NFLFND.EQ.1) GO TO 1 0 2 0  
ZSDoZS-ZH+ZMlFLOAT(NFLFND) 
ZSWZSDI(FLOAf(NFLFND)-1.) 
ZSDlSQRT(2 SD) 
URITE(PRNTR87w3)  NFLFND,TRXALS 
FORMAT ( '01,15,' SOLUTIONS FOUND I N  ',Ib,' TRIES' )  



IF(NFLFND.LE.NFLSAV)NFLSAV=NFLFND 00002830 
C 00002840 
C SORT POINTERS BY RATING 00002850 
C 00002860 

NI=NFLSAV-1 00002870 . 
IF(N1.EQ.O) GO TO 1060 00002880 : , 

1025 FLAG0 00002890 , 

DO 1030 1=1,~1 00002900 
I1=1+1 0000291 0 

IF(PLPNT(I,ll .GE.PLPNT(Il,l)) GO TO 1030 00002920 
T=PLPNT (I ,1) 00002930 
PLPNT(I,1~=PLPNT(I181) 00002940 
PLPIIT ( I 1  ,I )=T 00002950 
T=PLPNT(I ,2) 00002960 
PLPNT(I,2)=PLPNT(I1,2) 00002970 
ilPNT(I1,2)=T 00002980 
FLAG1 OM302990 

1030 CONTINUE OM303000 
IF(FLAG.NE.0) GO TO 1025 0000301 0 

C 00003020 
C LOAD QUALITIES TO PCN ARRAY 00003030 
C 00003040 

DO 1040 I=l,NFLSAV 00003050 
CALL QUAL (ZNC,AN,ZSD,PLPNT(&,! )..,Q) 00003060 
PCN(II=Q 00003070 

1040 CONTINUE 00003080 
1060 CONTINUE 00003090 

URITE(PRNTR,7004) NFLSAV,(PLPNT(I,~),P~PNT~I,~),PUI(I),IJ~,NRSAV)~~~~~~OO 
7004 FORMAT( 'O' , IS, '  BEST SELECTED'/rl WNBER RATING', 000031 10 

& 'b10+*6 QUALITY*10**6 '//I 0(/  '0',1X,IG,6X,17,7X,I7) 000031 20 
C 000031 30 
C PERFORH PLACElrlENT MPROVEHENT ROUTINE ON NFLSAV BEST PUCUEATS 00003140 
C 000031 50 

URITE(PRNTR,702O) 
7020 FORHAT('0PLACEflENT INPROVEHENT INITIATED') 

00 3005 REC1 =I ,NSVED 
READ(SAVFIL1 REC, R,(TmP<J),J=l,NXCELS) 
DO 3000 1=1 .NFLSAV 

C REBUILD PLACEREiiT 
C 

DO 2012 J=l ,N 
DO 2011 K=l,# 

C(J,K)=O 
201 1 CONTINUE 
201 2 CONTItiUE 

DO 2020 J=I,HXCELS - s 

POS(J,Z)=TElP(J)/10*6 
I ' 

POS(J,1 )=TEMP(J)-QOS(J,2)*10++6 
IF(POS(J,l).EQ.O) GO TO 2020 
E=POS(J,l)+Y(J)-1 



GGl=POS(J,l) 
DO 2 0 1 5  K=GGl,E 

C(POS(J,Z),K)=J 
CONTINUE 

CONTINUE 

CALL IMPROV 
C h U  RATE(RATING,ZUH,ZW,ZST,O) 

UPDATE MEAN & S.D. FOR IHPROVED PLACEMENT 

RE-STORE PLACEMENT 

DO 2 0 5 0  J=1 ,!XCELS 
TEMP(J)=POS(J,Z)*lOt*b+POS(J,1) 

CONTINUE 
MRITE(SAVE2) REC, RATING,(TEHPiJ) ,J=l ,MXCELS) 
P L M T ( I , l ) = R A T I N G  
6 0  TO 3005 

CONTINUE 
CONTINUE 
ENDFILE  SAVE2 
REMIND SAVE2 
YRITE(PRNTR,7021) 
FOP4AT ( 'OPUCEHENT IRPROVmEWT CUWLETED') 

RECOMPUTE NEhN AND S.0. 

tflEAN=ZM/FLOAT(NFLFND) 
LSD32 S - Z W Z M I  FLOAT (NFLFND) 
ZSDzZSDI  (FLOAT(NFLFND)-1.) 
ZSDISBRT(ZSD) 

PRESENT NPISAV BEST IMPROVED RACEHENTS 

IF(NFLSAV.LT.WPISAJ) HPISAV=UFLSAV 
WloHFLSAV-1 
IF(N1.EQ.O) GO TO 3030 
F L A W  
0 0  3 0 2 0  131 ,N1 
IF(RPNT(I,I).CE.PtPNf(I+~,l)) GO TO H)a 
TrPLPNT(1 , l I  , 
PLPNT( I , 1 )~FL rnT ( I+1 ,11  
LPN1 (I+1 ,l )=T 
T=PLPWT(I,Z) 



PLPNT(I,Z)=PLPNT(I+I,t), , 

PLfWT( I+ l ,2 )=T % & ,  . I  . : " ,  , ., . . . 
F L A P 1  

3020 CONTINUE 
IF (FUG.NE .0 )  GO TO 3010 ' r . 1  

YRITE (PRNTR,7022) 
7 0 2 2  FORHAT( '01,14,' BEST P L A C V E N T  5 FOLLOY: ' 1  
3 0 3 0  0 0  4 0 0 5  R E C ? = ~  )Gfii$&'IV5' : , ' +  ' . . 

READCSAVEZ) ~~Ec~,R;c'~w(S),J '=S,HXCELS) 
DO 4 0 0 0  I= l ,NPISAV , 

X F ( R E C . N E . P ~ P ~ ~ T < I ~ ~ ) ~  W ' ~ O  4000 " 

DO 3 5 2 0  J=l,N 
DO 3 5 1 5  K = l  ,H 

C ( J  ,K>=O 
3 5 1 5  CONTINUE , i  ' , + '  

3 5 2 0  CONTINUE 
0 0  3 5 5 0  J=l,MXCELS 

POS(J ,2 )=TENP(J l  / lO * *6  

EtPOS(J, l  ) +# ( J ) - 1  
GG1 =POS (J  ,I 1 
DO 3 5 4 0  K=GGl,E 

C(POS(J,Z),K)=J 
3 5 4 0  CCNTINUE 
3530 CONTINUE 

U R I T E  (PRNTR,7010) ZEC 
7 0 1 0  TORMAT( ' IPLACEMENT NUMBER ' ,141 

t A L L  RATE(RATIHG,ZUH,ZUV,ZST,I) 
C 
C COMPUTE QUALITY OF TH IS  PLACEMENT 
C 

CALL QUAL(ZMEAN,ZSD,RATINC,Q) 
ZQ=FLOAT (Q) I 1  E 6  
ZR=RAT INGI l  E 4  
URITE(PRHTR,7006) ZR,ZUH,ZUV,ZST,ZO 

7006 FORRAT( 'ORATINGS1//  ' TOTAL1,8X, 
g I --I ,F8.2,' % ' / / I  HORIZONTAL',3X,' -',F8.2,' % I / / '  V ' #  

8 'ERTICAL',SX,' --',F8.2,' % ' / / I  STRAIGHT METS -',F8.2,' X ' ,  
8 ' ' / / / I  QUALITY',7X,'--',F10.5) 

CALL DEPICT 
C A L L  PADPUT 
CALL OUTBLD 
GO TO 4 0 0 5  

4 0 0 0  CONTINUE 
4 0 0 5  CONTINUE 

RETURN 
END 
SUEROUTINE FOLD(SUCCES,TRIALS) 

C 
c*-t+t*tt***+***+tt*+**+t+-- 

CCI 



C 
C FOLD ROUTINE -- P E R F W S  FOLDING PROCEWRE ( N U )  
C 
C 
c+--- 
c 

I M P L I C I T  INTEGER (A-Y 1 
3 COMMON /GLBL/ PMTR, RDR,NCELLS ,#NETS,NPADS,=MCdLS,XXX(O) > connoti /FLDDTA/ C ~ ~ O , ~ O O ~ , R O U S ~ C O L S , P O S ~ I ~ , ~ ~ ~ V , Y I U V  

& ,RAXSOL,RN,CN 
COKHON PLPNT(10,2) ,SPACE(30) ,L0(1000) ,CS(lm) ,L(lWYI), 

& 'CEMP(1000) 
INTEGER F IRENT/1 /  

tr C 
C XF NOT FIRST ENTRY, CO TO STAR W E R F L O Y ' R C U T I M  

I C 
! IF(FIRENT.NE.1) GO TO 6000 

RWSIJROY S-1 
I 

I F IRENTtO 
SUCCES=l 

CAaNCEUS-NPADS+I 
LBKDaO 
FOLDEPROY S 
CALL CROSS 

, , C5A=l  
TRIALS=1 

I 

DO 4 0  1=1 ,NXCELS 
i POS (I,? )=O 
i POS(I,Z>=O 
: 4 0  CONTINUE 
I C BUILD ARRAY LO (LINEAR ORDER U IO  PADS) 
, C 

\ , , 
DO 5 0  I=l,HCEI.LS 

, L O ( I ) = L ( I )  
5 0  CONTINUE 
C 
C START OF ' N N  PLACEHUT '  PROCEDURE 
C 
100  nw=1 

DO 1 3 0  I=l,ROUS 
5 1 DO 1 2 0  J = l  ,COLS 

I C(I,J)=O 
120 COHTIWE 

*- * 
d -  

SPACE(I)=C&S .I 130 CONTINUE 
FLDPFOCDEP -5 ? 

Y .  I 
LTORa1 
BASROW1 
LOPNTnl  
ST ROW1 
U R O Y d  

C 

-- . - - . - ~  - . - - 



START ' I F  'PLACE NEXT CELL' ROll:ENE 

START OF LOOKBACK ROUTINE I . I  : ,  , 0 

TRY=6ASROU-LBKD 7 , y :  ,.? -: , 

IF(TRY.LT.1) TRY=1 
IFtTRY.EQ.9ASROW) GO TO 2000 ,,-, * - 
CALL PUT(TRY ,CECL,COMP,LTOR) 
IF(CMP.EP.1)  GO TO 1020 
TRY=TRY+l 
GO TO 1 0 0 5  ,. ' ,  . .  . , 

C CELL PLACED BY LOOKBACK 
r 

C ALL CELLS PLACED? I F  SO, RETURN SUCCESS - ELSE NEXT CELL 
C 

LOOKBACK NOT USE5 OR UNSUCCESSFUL -- TRY ROY OF BASROY, 
BASROU-1+2TT08 JITH THE MOST SPACE ON I T  

KG 1 
IF(BASROY.EQ.1) GO TO 2050 

J=BASROY 
K=J -1 tTTOB+TTOB . . , , * ,  : 

CHECK FOR ALTERNATE ROY OFF-CHIP 

IF((K.LE.ROUS).AND.(K.GE.l)) GO TO 2030 
CALL PUT' ' .CELI.,COMP,LTOR) 
I F ( C W . E Q . 1 )  GO TO 3000 
GO ~t 2 4 ~ 9  
IF(SPacE(K) ,LE .SPACE(J 11 GO TO 2040 

KEEP Js ROY "i: j T  SPACE 
T=J L 

,=Y 
.:aT 
CALL WT(J,CEU,CO\P,LTOR) 
IF(CORP.EQ.1) GO TO MOO 

VON'T F I T  Q# J - -TRY K - ', 

a .  2050 CALL WT(K,CELL,COMP,LTOR) . . . . 00005390 

4)-, 
I F ( C W . E Q . 1 )  GO TO 3000 0000540D 

C 0000541 0 
H .  C FAILURE ON ROUS J AND K -- TRY NEXT BASE POY 00005620 - 
. 
-.?a 

--.-- - , ., - -. - - - -  - . .p, i +.. . , 



C 
2500 BASROWASROU-1 +TTOB+TT08 a 

N R O W R O Y + I  
C 
C I F  OUT OF ROW I N  ROCK, START NEU ONE 
C 

XF((BASROW.EQ.0) .OR.(NRW.bE.FLDP)) GO TO W 
C .  
C ELSE, REPEAT PROCEDURE Y I T H  NEU BASE ROY 
C 

GO TO I o n 0  
C 
C CELL UAS PLACED -- B U l P  LINEAR ORDER #)INTEN 
C 
3 0 0 0  LOPNT*OPNT+l 
C 
C I F  ALL CELLS PLACED, RETURN SUCCESS 
C 

IF(LOPCIT.GE.CA) GO TO MOO0 
C 
C E X T  BASE ROU 

I F  FOLD DEPTH NOT SATISFIED, KEEP WING 

FOLD DEPTH SATISFIED -- TURN COWER (VERTICALLY) 

START OF 'BEGIN NEXT BLOCK' ROUTINE 

,t NEXT BLOCK STARTS OFF-CHIP, DO STAR 
OVERROY PROCEDURE 

I F  END OF glOCK OFF-CHIP, E W t E  LOCAL MCD BVtY 

I F  (00 .tit. ROY S) f LDPIROYS-ST ROW1 
BASRWSTROY 



ALL BLOCKS START TOP-7O-BOTTOCI 

NEXT CELL 

GO TO 1 0 0 0  

START OF STAR OVERFLOY PROCEDURE 

REDUCE GLOBAL FOLD DEPTH 

I F  >J 2, START OVER 

ALL FOLD DEPTHS USED -- ROTATE 

SET C6 = NEXT ROTATE BOUNDARY 

REBUILD L FROM LO ROTATED 450UT C6 

K = l  
L(CA)=O 
GG=C6+1 
C4zCA-1 
DO 6 1 0 0  IsGG,C4 

L (K )=LO( I )  
K=K+I 

CONTINUE 
0 0  6 2 0 0  Ia1,Cb 

L ( K ) P L O ( I )  
K*+1 

CONTINUE 

RESET FOLD GEPlH TO MAX AND START WER 



9 4 

C OUT OF ROTATE BOUNDARIES -- INCREASE LOOUBACI DIST. 
C 
C I F  ALREADY NAXED OUT, RETURN FAILURE 
C 
6500 IF(LBKP.LT.CUrlS1) 60 TO 6 5 1 0  , - 

SUCCESEO 
GO TO M O O 0  

6 5 1 0  LBKDstBKD+l 
C 
C RESET FOLD DEPTH AND ROTATION HISTORY AND START OVER 
C 

F! --EP=ROUS 
c:*:4 
DO 6 5 2 0  I=l,NCELLS 

L ( I ) = L O ( I )  
6 5 2 0  CONTINUE 

GO TO 100 
ZOODO RETURN 

END 
SUBROUTIWE PUT (ROY,CELL,COXP,LTOR) 

C 
c+++++rt*t*--- 
C 
C 
C PUT - ATTEHPTS TO PLACE CELL ON ROU 
C CMP=1 I F  SUCCESSFUL 
C 
C 
c-*-- 
C 

I H R I C I T  INTEGER (A-Y 
COmON /HETDTA/ NET(3000),YID(1000),P(100),NER10S(5001 
COWON /FLDDTA/ C(30,100),ROUS,COLS,POS~lOO0,2),NF,NP 

8 ,MAXSOL,RN,CN 
C O W N  RPNT(10,Z) ,SPACE(30) ,lO(l000) ,CS(lOOO),L(1000), 

8 TEHP(1000) 
C018=0 

C 
C CHECK SPACE ON ROY - F A I L  I F  NOT ENOUCH 
C 

UIDTH=YID(CELL) 
IF(SPACE(R0Y) .LT.UfDTH) RETURN 

C 
C ENOUGH ROOH - PLACE CELL AT LEFT+OST SPACE I F  LTORzl  
C AT RIGHT-PIOST I F  LTOR=O 
C 

COMWI 
INDEX=-l+tTOR+LTOR 
K = l  
IF(LTOR.EQ.0) K=COLS 

5W IF(C(ROY,K).EQ.O) GO TO 1 O m  
K=K+INDEX 



GO TO 5 0 0  
C 
C FOUND THE R A C E  - UPDATE SPACE, POS, CHIP ARRAYS 
C 
1 0 0 0  SPACE (ROY)=SPACE(ROY) +IDTH 

POS(CELL,l )=K 
POS(CELL,Z)=ROU 

1010 C(ROU,K)=CELL 
UIDTH=Y IDTH-1 
K=K+INDEX 
IF(YIDTH.GT.0) 60 TO 1010  
IF(LTOR.EQ.0) POS(CELL,l)=K+l 
RETURN 
END 
SUBROUTINE IMPROV 

C 
C t + t - t * * - m m t t * -  
C 
C 
C IWROV - PERFORMS PLACWENT IWROVEHENT PROCEDURE 
C 
C 
c*w+tm++wtttt**m+rtIrt+mttf+-- 

C 
1 8 R I C I T  I N T E G E R  (A-Y 
COMMON /GLSL/ PRNTR,8DR,NCELLS,NKETS,NPADS,DE3lJSIRXCELS,XXX(9) 
C3HMON IFLDDTAI C(30,100),ROUS,COCS,POS~100002),Nf,NP 

8 ,RAXSOL,RN,CN 
C m O N  INETDTAINET (3000) ,blID(1000) ,PAD(100) ,#ETNOS(5OO) 
COMRON PLPNT(10,2) ,SPACE(30) ,L0(1000) ,C5(1000) ,L1(1000), 

& TEHP(1000) ,P (1000,2) 
C 
C SET UP P FOR REAL POSITION ARRAY 
C 

0 0  1 0 0  I=l,IIXIELS 
P(I,1 )=POS(I,l) 
P(I,?)=POS(:,2) 

1 0 0  CONTINUE 
C 
C RATE I N I T I A L  PLACEHEST (R=CURRENT BEST RATING) 
C 

CALL RATE(R,ZUH,ZW,ZST,O) 
C 
C + + m * * * R O Y  INTERCHANGE SEGMENT 
C 
C SET LIP ROY CCUNTER (1) 8 SUAP FLAG ( f )  
C 
110 F=J 

POYl=ROY S-1 
IF(RN.kQ.0) GO TO 
1)O 500 I=1 ,ROU1 

C 



SET UP NEIGHBORHOOD INDEX (L) 

CHECK FOR NEXT 2OY OFF-CHIP 

TRIAL SUAP ROYS I, I+L 

DO 250 K = l  ,COLS 
Cl=C(I,K) 
CZ=C(IR,K)  
IF(C1.NE.O) POS(C l ,Z )= IR  
IF(C2.NE.O) WS(CZ,Z)=I 
C(IPL,K)=Cl 
C(I,K)=CZ 

CONTINUE 

RATE PLACEMENT Y I T H  SYAWED ROYS 

I F  RATING OF NEU > OLD BEST, RAKE SUAP I N  REAL 

IF(RAT1NG.LE.R) GO TO 600 
DO 3 5 0  K = l  ,COLS 

T=C 1 I ,K) 
T l=C( IPL ,K l  
IF(T.NE.0)  P(T,Z)=I 
IF(T1.NE.O) P(TI ,Z)=IPL 

CONTINUE 
R=RATING 
F = l  
GO TO 5 0 0  

NEY PLACEBENT MORSE - UNSYAP 

DO 4 2 0  K = l  ,COLS 
Cl=C(I,K) 
CZ=C(IFL,K) 
IF(C1.NE.O) POS(Cl,Z)=IPC. 
IF(C2.NE.O) POS(C2,2)=1 
C(IPt ,K)=Cl  
C (I ,K)=CZ 

CONTINUE 

BLMP NEIGHBORHOOD INDEX 



CONTINUE I F  INDEX Y I T H  NEIGHBORHOOD 

IF(L.LE.RH) GO TO 2 1 0  
CONTINUE 

I F  A N Y  SUAPPING DONE, T R Y  AGAIN 

**+++t+nCELL INTERCHANGE SEGMENT 

SET UP ROY POINTER (I) 

SET CORI = TO 11 CELLS OR E l l P f Y  TRANSISTORS OH ROY I 

CORI=O 
CELL=-1 
DO 1010 K=1 ,COLS 

IF(C(I,K).EQ.CELL) GO TO 1 0 1 0  
CORI=CORI+I 
IF(C(I,K).NE.O) CELL=C(I,K) 

CONTINUE 
IF(CORI.EQ.11 GO TO 1 8 0 0  

RESET SYAP FLAG 8 SET J FOR CELL CWNTIWG 

SET UP L FOR NEIGH80RHOOD INDEXING 

CHECK FOR END OF ROY 

TRIAL SUAP JTH, (J+L)TH CELLS ON ROY I 

FIND JTH,(J+L)TH CELLS 



TRAP OUT CASE WERE UE'RE SUAPPING EMPTY TRANSISTORS 

COPY C U L S  TO LEFT OF JTH CELL TO M P  

REPLACE JTH CELL Y ITH ( J Y I T H  

COPY CELLS BENEEN JTH 8 (J+L)TH 

REPLACE ( J Y I T H  YITH JTH CELL 



COPY C E U S  TO RIGHT OF ( J Y I T H  

C E U S  ARE SYAPPED I N  TE!!P ARRAY - RAKE CHASES TO PO$ 

CELL=O 
DO 1 2 2 0  K 1 = l  ,COLS 
IF(TEHP(Kl).EQ.CELL) GO TO 1220 
CELL=TERP (K1) 
IF(CELL.NE.0) POS(CELLI1)=K1 
CONTINUE 

DO 1 2 2 5  K1=1 ,COLS 
GYCS=TEMP(Kl) 
TEPIP(K1 )=C(!,K1) 
C (I ,K1 )=GY C5 

CONTINUE 

CELLS SYAPPED - kATE 

CALL RATE (RATING,ZUH,ZUV,ZST,O) 

I F  BETTER, M K E  SYAP I N  REAL 

IF(RAT1NG.LE.R) GO TO 1 3 5 0  
DO 1 3 1 0  K = l  ,COLS 

Tl=TERP(K) 
I F ( T 1  .NE.O)P(Tl,l )=POS(T1,1) 

CONTINUE 
R=RATING 
F = l  
GO TO 1700 

YORSE - UNSYAP 

W 1 3 6 0  K=l,COLS 
T l=TEf iP(K)  
I F ( T ~  .NE.O) POS(TI,I )=P(TI,I) 

C (I ,K)=T1 
CONTINUE 

BC#P NEIGHBORHOOD INDEX 

I F  S T I L L  I N  SARE NEIWiBORHOOD, CONTINUE 



C 
C NEIGHBORHOOD DONE -- Blg lP  J 
1700 CONTINUE 
C 
C ROY DONE - I F  ANY SYAPS MADE, REPEAT 
C 

fF(F.EQ.1) GO TO 1 0 1 5  
C 
C NEXT ROU 
C 
1800 CONTINUE 
3000 CONTINUE 

RETURN 
END b 

SUBROUTINE MSFCF 
C 
C + * + + + t + * * * * * * * * * * * * ~ * * * * t t ~ * * f * t t + I t t - t . *  

C 
C 
C NSFCF - SHOUS R A C W E N T  I N  M F C  FORHAT 
C 
C 
C * + + m t * * * t t * * t t t t * ~ * m ~ * I r * + * m t t ~ m  
C 

I H P L I C I T  INTEGER(A-Y 
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS8NPAbS,DE9UG,MXCELS,XXX(9) 
CWMON /FLDDTA/ C(30,10~),ROUS,COtS8~S~~ooo,2),HFL,NPI 

8 ,MAXSOL,Rti,CN 
CO##ON /?ADPL/ ZPDPLC (100,2) 
COmON /NETDTA/ NN(3000)  ,UID(1000) ,PADS (1001 ,NETNOSC500) 
INTEGER TEMP(2OO) 
URITE(PRNTR,7001) 

7(301 FORAAT('1PLACEM') 
URITE(19,8001> 

8001 FORMAT ( 'PLACEH' 
O D P 1  
DO 5 0 0  I=l,ROUS 

C 
C FORH Y-COORD FOR ROY 
C 

ODD=-ODD 
IF(ODD.LT.0) RU=17+8*1 
IF(ODD.GT.0) RU=-(25+8*I) 
NrnP=O 
LCL=O 

C 
C SET COLUMN W I N T E R  ( J )  
c 

J=1 
C 
C CHECK FOR EMPTY CELLS 
c 



NOT EMPTY -- SANE AS U S T  CEU? 

HOT T H E  S A M  -- A D D  TO TEMP ARRAY 

L C L = C ( I , J )  
S T A R T = J  
C E L L  = L C L  
GO TO 250 

H A N D L E  EMPTY C E L L S  

ADD CELL #, X-COORD TO TERP ARRAY 

NEXT COLUHN 

ROY DONE -- PRINT DATA 

NEXT ROY 

CONTINUE 

SHOY P A D  RACENENT 



00 1OOO 1=4,NPADS 
ZR=ZPDRC (I ,2) 
ZCPZPDPLC(I,~) 
IF((ZR.LT.1 . E d )  .OR. (ZR.GT.ROYS)) X=INT(ZC*3.+15.5) 
IF(ZC.LT.1 . E d )  X=17 
IF(ZC.GT.CQLS) X=I#T(ZC*3.+2l.S) 
XF(ZR.LT.1 .E-6) Y=-25 

, IF(ZR.GT.ROUS) Y~INT(ZR+8.+17.5)  
TF((ZC.LT.1.E-6).OR.(ZC.GT.COLS)) YaINT(ZR*8,+13.5) 
URITE  (PRNTR87OO2) Y ,PADS (I) ,X 
YRITE(19,M03) Y ,PADS(I),X 

1MO CONTINUE 
RETURN 
END 
S W I I T I N E  CROSS 

C 
C 
C + + t l r c + + + * *  CROSS ROUTINE ***+++++.lht*+t** 

C 
C 
C 

I M P L I C I T  INTEGER (A-Y 
COflMON /GLaL/  PRNTR,RDR,NCELLS,NNETS,NPADS,DEBU6 

8 ,MXCELS,MXNETS,#XCLNT,#XCLUS,~NTSZ,RXPADS,RXNTCL 
& ,NXROUS,MXCOLS ,MXDFSZ 

COflUON /NETDTA/ INP(3000),UID(1000),PAD~1OO),WETHOS(5W) 
COMHON /L INDTA/  L INORD(1000)  
COnNON PLPNT(10,2) ,SPACE(30) ,L0(1000) ,CR1(1000) ,L(lOOo), 

& TEMP( 1 0 0 0 )  ,CR(1000) ,T(70) 
REAL CR 

C SET UP DUNMY LINEAR ORDER 
c 

DO 1 0 0 6 0  I=l,NCELLS 
L ( I ) = L I N O R D ( I )  

1OOM) CONTINUE 
L ( N C E U S + 1 ) ~ 0  

C 
C ELIMINATE PADS FROM LINEAR ORDER 
c 

DO 1 0 1 6 0  I=1 ,MXPADS 
GG61 =PAD( I )  
IF(GGG1.EQ.O) GO TO 1 0 1 8 0  
DO 1 0 1 3 0  J = l  ,HXCELS 

I F ( L ( J )  .EQ.CCGl) GO TO 1 0 1 3 5  
10130 CONTINUE 

YRITE(PRNTR,10131) GGGI 
10131 FORRAT( 'OUARNING(CRO01) -- PAD ',I4,' NOT I N  LINEAR ORDER') 

Go TO 10160 
1 0 1 3 5  DO 1 0 1 5 0  K=J,MXCELS 

IF(L(KI .EQ.0)  GO TO 10160 
L(K)% (K+1) 

1015Q CONTINUE 



10160 CONTINUE 
C 
C CLEAR O U i  CROSSING ARRAY 
C 
10180 DO 10190 It1,NCULS 

C R ( I ) = O .  
101 90 CONTINUE 
C 
C ' FIND # NETS CROSSING AT EACH BOUNDARY 
C 

1=1 
C 
C CLEAR T ARRAY TO HOLD CURRENT NET 
C 
10220 DO 10230 II=1,70 

T(I I)=O 
10230 CONTINUE 

K=l 
C 
C CHECK FOR END OF NETS 
C 
10240 IF(INP(I).EQ.-1) GO TO 10500 
C 
C WECK FOR END OF THIS NET 
C 

IF(INP(I).EQ.O) W TO 10300 
C 
C ADD THIS CELL TO ARRAY T 
C 

TA=INP(I) 
00 10274 J1=1 ,MXCELS 

I F ( L \ J I )  .EQ.TA) GO TO 10280 
IF(J1.CT.NCELLS) GO TO 10285 

10274 CONTINUE 
10280 T(K)=TA 

K=K+1 
10285 I= I+1  

GO TO 10240 
C 
C UPDATE CROSS ARRAY FRO lHIS NET 
C 
10300 IF(K.GT.2) GO TO 10310 

I s 1  + I  
Go TO 10220 

10310 J=l  
C 
C LOOK FOR CELL AT L(J) I N  THIS NET 
C 
10315 DO 10320 J1=1,70 

GWT(J1) 
fF(GG.EQ.L(J)) GO TO 10350 
IF(GG.NE.0) GO TO 10320 



J*J+1  
GO TO 1 0 3 1  5 

10320 CONTINUE 
C 
C C E U  AT L ( J )  I S  F IRST  OCCURRENCE OF CELLS 
C I N  T H I S  NET- ADD 1 TO EACH CROSSING U N T I L  
C C E U S  HAVE BEEN FOUND 
C 
1 0 3 5 0  K IK -1  
1 0 M O  K N - 1  

IF(K.NE.0) GO TO 1 0 3 7 0  
I=I+1 
Go TO' 1 0 2 2 0  

10370 CR(J )nCR(J )+ l .  
J+J+1 
DO 1 0 3 8 0  J 1 =1,70 

G G t T ( J 1 )  
IF(GG.EQ.L(J)) 6 0  TO 
IF(66.EQ.O) GO TO 1 0 3 7 0  

10380 CONTINUE 
Y R I T E  (PRNTR,10381) 

10381 FORRAT('OERROR(CR001) 4 1 1 T  OF SPACE I N  T ARRAY') 
STOP 

C 
C 
C SORT CROSSINGS I N  DESCENDING ORMR 
C 
C 

1 0 5 1 0  CONTINUE 
URITE(PRNTR,10512) 

1 0 5 1  2 FORNAT( 'OERROR(CR002) 4 U T  OF SPACE I f 4  L ARRAY ' 1  
STOP 

10515 LASTmI-2 
DO 1 0 5 4 0  1=1 ,LAST 

Z IDFLOAT (I) 
CR( I )=CR( I )+Z1 /1000 .  

1 0 5 4 0  CONTINUE 
1 0 5 5 0  F L A e O  

OWLAST-1  
DO 1 0 5 8 0  Is1 ,W 

ZOO1 =CR (1+1)  
I F ( C R ( 1 )  .LT.ZOOl) GO TO 10%0 
C R ( I + I ) P C R ( I )  
C l i ( I ) ~ Z W 1  
F L A W 1  

1 0 5 8 0  CONTINUE 
IF(FUG.NE.0) GO TO 1 0 5 5 0  

C 
C F W  F I M l  CROSSING ARRAY 
C 



DO 1 0 6 8 0  I = l , U S T  
ZC=CR(I) 
ZC~ZC-FLOAT(IFIX(ZC+aOOO1)> 
CR1 ( I ) ~ I F 1 X ( Z C ~ 1 0 0 0 a + a 5 )  

10680 CONTINUE 
CR1 (LAST+l )  =O 
IF(DEBUG.EQ.0) GO TO 2 0 0 0 0  
URITE(PRNTR,1001) 

1 0 0 1  FOMAT('O',ZOX,'CROSSING DATA') 
DO 1 0 0 3  1=1,200 

IF(CRl( I ) .EQ.O) GO TO 2 0 0 0 0  
YRITE(PRNTR,1002) CR( I )  ,CRl ( I )  

1 0 0 2  FORNAT('O',2OX,Fl2.4,4X,I4) 
1 0 0 3  CONTINUE 
2 0 0 0 0  RETURN 

END 
SUBROUT1 NE RATE(RATING,ZUHAV,ZW,ZSNP,SY I T )  

C 
C tm*m**mf+H****--- 

C 
C 
C RATER ROUTINE- FORHS R A C W E N T  RATINGS 
C 
c 
~****tmttt+t+**~*t***-mtt**- 

C 
I f l P L I C I T  INTEGER (A -Y  
CORMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBltG 

& ,NXCELS,MXNETS,MXCLNT,MXCLUS,MNTSZ,MXPADS,RXNTCL 
& ,MXROYS,MXCOLS,UXDFSZ 

COmON INETDTAI  N ( 3 0 0 0 )  ,YID(1000) ,PAD(100) ,NElNOS(500) 
COr4MON /FLDDTA/ C7(30,100),ROUS,COLS,POS(IOMI,Z~,NFLSAV~NPISAV 

& ,HAXSOL,RN,CN 
C 
C 

BESTH=O 
UORSTH=O 
v=u 
NETPNT=1 
NETPI 
NETScO 
NSTRBPO 

C 
C FORM LEFT ,RI GHT,TOP,BOTTOH,Sl ,SZ DATA FOR EACH NET 
C 
5 0 0  H I N S J 4 9 W  

RAXSKgO 
MINR Jr99999 
MAXRKnO 
MINS JPd9099 
ClAXSKPnO 
C E L L S 4  



END OF NET? 

NO - PAD? 

NO - RESET CURRENT NET BOUNDS I F  NL'.9ED 

END OF NET SEEN - UPDATE LETSH, WRST, V 

IF(CELLS.LT.2) W TO 3 0 0 0  
IF(RIWSJP.LT.PIAXSK)BESTH=BESW+4AXSK-111XNSJWl 
I F ( N I N S J . L E . ! ~ A X S K P ) Y O R S T H ~ Y O R S T H + N A X W ~ ~ ~ N S J + ~  
I F  (RINRJ .LT .MAXRK)VPV+RAXRX=4INRJ+l 
CONTINUE 
HETSrNETS+I 

STr.: iGHT NET? 

YES - UPDATE RECORDS 

NSTRBoNSTRB+l 
IF (SY iT .NE.0 )  YRXTE(PRNT R,7002) NEt)(OS(NET) 
FORCIAT('O',lZX,'NET ', IS,'  STRAIGHT') 

I F  NOT END OF NET L IST ,  CONTINUE Y ITH NEXT MET 

RATE EHPTY TRANSISTOR PCACDlWT 



Z N I n E T 4  
ZETDnO. 
ZCCOLoFLOAT ( C M S )  12.  
DO 8800 I=1 ,ROYS 
M) 87W J=l,COCS 

IF(C7(I,J).NE.O) 60 TO 8799 
Z W E f = Z N U M E T + l .  
Z E ~ P Z E T ~ A B S ( F L O A T ( J ) - Z C C ~ )  

8799 CONTINUE 
8800 CONTINUE 

ZROYSnFLBAT (ROY S)  
ZETR=(ZNUUETl2.)+(COLS -1 .-(ZIUEl/2./ZRQblS)> 
ZETR=ZETD/ZETR 

C END OF EN1 LIiT - SHOU RATIMGS 
C 

ZSNP(FLOAT(NSTR8)/FLOAT(NETS)I*lW. 
ZUHAV*ESTH+Y ORSTH 
ZUHAV=(ZUHAV*12.5) I (R0USttW.S) 
ZW=(V*100.) /(ROYS*COLS) 

C 
C C O M E  TOTAL RATING 
c 

ZY tZ  w 
ZSIZUHAV ' 

IF(ZUV.GE.ZUHAV) GO TO 4 3 0 0  
f Y=ZB 
ZB=Z W 

4MO ZTR=( .06)*ZU+(.OZ)*ZB+l .-(.Ol)*ZSNP+Z*ZETR 
ZTR=1 .-ZTRI11. 
qATING=IFIX(ZTR*l  E6) 
RETURN 
END 
SUBROUTINE Q U A l  (ZMEAN,ZSD,RTOH,Q) 

C 
c**++*++-- 
C 
C 
C WAL - ESTIMATES RACERENT QUALITY BASED ON RATINGS OF 
C PLACERENTS FOUND (USES N.B.S. EQUATIW FOR AREA 
C UNDER NORNAL CURVE) 
C 
C ' 

c*w*--t+++t++++*+t-t*++t- 

C 
I M P L I C I T  INTEGER (A -Y)  
RE& EXP 
ZRPFLOAT (RTOM) I 1  E6 
ZXx(2R-ZRXAN)/ZSD 
Z1a(  .398942)*EXP(-ZX*ZX/2.) 
ZT=1 ./(I .+( .2316419) t tX)  
ZZ~LT*(-1.821256+(1.330274)*ZT) 
23~21* (1 .781678+Z2)  



Z43 tT+ ( - . 356564+23 )  
ZSJZT*( . 3 1 9 3 8 1 5 c Z 4 >  
Z Q ~ ( l . - Z 1 + 2 5 )  
Q=ZQ*1 E6 
RETURN 
END 
SUBROUTINE DEPICT 

c 
Ct*u++wlr+tt+*~t+*+mtt~t+t++ttt+*++ttt- 

C 
c 
C DEPICT ROUTINE -- OUTPUTS STAR IHAGE (YIW 
C NET /4S) ON OUTPUT M E D I M  
C 
C 
Ct*m*+t*~t.nt*u.*t**m***m-*~- 
C 

I N P L I C I T  INTEGER ( A - Y )  
COMNON /GLBL/  PRNTR,RDR,NCELLS,N'NETS,NPADS,DEBUe 

8 ,MXCELS,~XNETS,MXCLNT,CU(CLUS,M%NTSZ,HXPABS,RXNTCL 
& ,MXROYS,MXCOLS,MXbFSZ 

COMMONINETDTAJ N E T S ( ~ O O O ) , Y A D ~ ( I O O O ) , P A D ( ~ O O ) , ~ I E T W O S ( S O O )  
COMMON/CLHET/CLNTS(3000),LSTCEL,FRSCLU 
COMNONIFLDDTAI CHIP(30,lOO) ,ROUS,COLS,POS~lOO0,2~ ,NFLSAV,NPISAV 

& ,PAXSOL,RN,CN 
INTEGER C H A R ( 1 4 ) I 1 0  ' 1  2 , I, 

8 ' 4  ',I5 ',I6 ',I7 ',I8 ',I9 I, 

& I I,lfl I,'- 
I I , : I /  

COMMON PLPNT(1 O,2) ,LINE1 (1  3 0 )  ,L INE2(130)  ,LI WU(130) 
8 ,NlJMNET(1000) ,START(1000) ,T(800) 

C 
C SET I N I T l A L  L I N E  UIDTH 
C 

L I N Y I D ~ 7 0  
C 
C ZERO OUT YORKING ARRAYS 
C 

DO 1 0 4 0 0  1=1 ,MXCELS 
NUMNET(I)=O 

START( I )=O 
1 0 4 0 0  CON1 INUE 
c 
C F I N D  NUMETS, START FOR EACH CELL 
C 

FloFRSCLU-1 
DO 10480 I21,Fl 

W C L N T S  (I 11 000 
NUNNET (00) =NUMNET ( 0 0 )  +1 
IF(START(OO).EQ.O) START(OOIa1 

10680 CON1 INUE 
C 
C SET TRANSISTOR U:DTH 



C 
T R N U I k O  
DO 10600 I=1,F1 

OO=CLNTS(I) / I 0 0 0  
IF(YIDTH(OO).EQ.O) GO TO 10600 
TT=OO 
T R Y = I F I X ( ( ~ * ( N U ~ ~ N E T ( T T ) + ~ ) ) / U I D T H ( T T ) + . ~ )  
IF(TRY.GT.TRNUID) TRNUIWTRY 

10600 CONTINLJE 
IF(TRNUID.LT.2) T R N Y I W 2  

C 
C SET # TRANSISTORS / L I N E  
C 

T PL=O 
10680 TPL=TPL+1 

OO=TPL*(TRNUID+l ) + I  
IF(OO.LT.LINUID) GO TO 10680 

C 
C ADJUST L I N E  UIDTH 
C 

TPL=TPL-1 
L I N U I D = T K * ( T R N U I D + l ) + l  

C 
C SET BASE, ROU FOR OUTPUT 
c 

PASE=1 
CALL FIGGER~9ASE8EASE,TT8ENDR,TRNUID)  

1 1 3 2 0  ROU=1 
C 
C PRINT PAGE HEADER 
c 

WRITE(PRNTR,11341) 
1 1 3 4 1  FORMAT( 'O1 / / / )  

URITE(PRHTR,11343) 
1 1 3 4 3  FORHAT( 'O ' / / )  
C 
C I F  TH IS  IS LAST PAGE, ADJUST L I N E  U IDTH TO ACTUAL 
C Y IDTH R E W I N I N G  
C 
11360 OO=BASE+LINWID 

I F  (ENDR.LT.00) LINUID=ENDR-BASE+Z 
C 
C PRINT TOP OF CELL ROU 
C 

DO 1 1 3 8 0  I= l ,L INWID 
L I N E 1  (I )=CHAR(12) 

11380 CONTINUE 
0 0 = L I N U I  D-1 
YRITE(PRNTR,11382) ( L I N E l ( I ) , I 4 , 0 0 )  

11382 FORHAT(' ',130(A1)) 
C 
C CLEAR CELL ROY STRINGS 



I=\ 
001=BASE+LINY ID-? 
W 1 1 6 2 0  COL=BASE,OOl 

CAU. FIGGER(ROY,COL,TT,ENDR,TRHYID) 
c 
C ADD APPR. NOH-PILIWERIC CHARACTERS TO S T R I M S  
C 

IF(TT.GE.1000) GO TO 11600 
DaCHAR (TT+11) 
L I N E 1  (1)=D 

L I N E Z ( I ) = D  
L I N E 3 ( I ) = D  

GO TO 11619 
C 
C NLINBER ENCOUNTERED I N  TENPLATE- COPVERT TO 
C CHARS AND ADD ONE CHAR TO EACH STRING 
C 
man o o = n - 1 0 0 0  

D l a ( 0 0 / 1 0 0 )  
D2=(00/10) -(D1*10) 
D3=00-(D2*10)-(D1*100) 

11610 IF(DI.NE.0) GO TO 11615  
Dl=D2 - 
D2=03 
D3=10 
GO TO 1 1 6 1 0  

1 1 6 1 5  CONTINUE 
L I N E 1  ( I ) a C H A R ( D l + l I  
L INEZ( I )=CHAR(D~+?  ) 
L IHE3( I )=CHAi i (D3+1)  ' 

1 1 6 1 9  I = I + 1  
11620 CONTINUE 

131-1 
C 
C PRINT CELL ROY STRINGS 
C 

YRITE(PRNTR,11640) (L INE1  (J )  ,Ja1 ,I) 
YRITE(PRNTR,11640) (LINE2(J),J=l,J) 
YRITE(PRNTR,11640) (L INE3(J )  ,J=1 ,I) 

b 

:\ 11640 FORRAT(' ',130(A1)) 
C 
C BUNP TEMPLATE ROY WINTER 
c 

ROYsROY+l 1 Xf(ROU.LE.ROUS) GO TO 11360 
C 
c ALL ROYS HANDLED, PRINT STAR sonon 
C 

I 
DO 1 1 6 8 0  I= l ,L INUID 

L I N E 1  (I>=CHAR(12) 

4 11680 CONTINUE 



00=LINUID-1  
YRITE(PRNTR,11681) ( L l N E l ( 1 )  ,Ia1,00) 

11681 FORHAT(' ',130(A1)) 
C 
C SET UP POINTERS FOR NEXT PAGE 
c 

BASE=BASE+LINYID-1 
00=TRNUID*(COtS+1)+1 
IF(BASE.LE.00) GO TO 1 1 3 2 0  
IF(BASE.LE.ENDR) GO TO 1 1 3 2 0  

C 
C NGRHAL E X I T  
C 

RETURN 
END 
SUBROUTINE FIGGER(ROU,COL1,TT1,D(DR,TRNUID) 

C 

NEEDED FOR LAR6E STAR 

C 
I M P L I C I T  INTEGER (A-Y 

t 

CO#!!ON /GLBL/PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUS,XXX(l 0) 
COHRON /NETDTA/ NETS(3000),UIDTH(100O),PAb(lOO),NETNOS(500) 
COmON /CLNET/CLNTS(3900),LSTCEL,FRSCLU 
COMMON /FLDDTA/ C H ~ P ( ~ ~ , ~ 0 ~ ! , R O ~ S , C O L ~ 8 ~ s ~ 1 0 0 0 , 2 ) 8 N ~ ~ s A ~ 8 ~ ~ ~ ~ ~ ~ V  

& ,MAXSOL,RN,CN 
COMMON R P N T  (10,2) ,XX(390) ,EArmNET(1000) ,START(loOO) ,T(800) 
INTEGER L ?SROU/O/ 

C 
C I F  SAME R3Y AS LAST REQUEST, LOOK UP I N  T ARRAY 
C 

IF(ROY.EQ.LASROY) GO TO 1 1 2 6 0  
LASROU=ROU 
NETIND=O 
0 0 = (  (TRNYID+l  )*COCS>+10 
DO 1 0 8 0 0  J=1  ,CD 

T(J)=O 
1 0 8 0 0  CONTIYUE 
C 
C FOkM L-HAND EDGE 
c 

T (1 )=l 
TT=1 

C FOR4 TRANS BOUNDARIES 
C 

C=O 
1 0 8 6 2  T'=TT+TRNY I D + 1  

I = T T  
T ( 1 1 ~ 3  



CoC+1 
IF(C.LT.COLS) GO TO 10860 
1 ~ 2  
C o l t 1  

C 
C LMD CELL NUMBER 
C 
11000 CELWCHX P(ROY,COL) 

T(I)=CELNUR+1000 
00=1+1 
T(OO)=2 

C 
C CLEAR NET WINTER 
C 

NETINFO 
1 lMO I=1+1 
C 
C I F  LOOKING AT TRANS. BOUNDARY, CD TO NEXT TRANS. 
C 

IF(T(I).EQ.3) GO TO 11180 
C 
C I F  NO SPACE AFTER LAST WNBER, SKIP A PLACE 
C 
11080 00~1-1  

IF(T(O0) .GE.1000) 60 TO 11040 
IF(CELNUH.EQ.0) GO TO 11040 

C 
C GET NEXT CELL-NET 
C 

NET=CLNTS(START(CELNUM)+NETIND) 
C 
C I F  NET NOT FOR THIS CELL, SKIP I T  
C 

OWNET11 000 
IF(O0.NE.CELNUN) GO TO 11040 

C 
C LOAD NET NUMBER 
C 

T(I)=NETNOS (NET-(OO*1000) )+1M30 
NETIND=NETIND+l 
GO TO 11040 

C 
C NEXT TRANS. ROUTINE 
C 
11 180 COL=C(#+l 

I = I + 1  
IF(COL.LE.COLS) GO TO 11215 
o* 1-1 
T (00)a l  
ENDR=I-1 
GO t o  11260 

C 

0001 5830 
0001 5840 
0001 5850 
0001 5860 
0001 5370 
0001 5880 
0001 5890 
0001 5900 
0001 591 0 
0001 5920 
0001 5930 
0001 5940 
0001 5950 
M015960 
0001 5970 
0001 5980 
0001 5990 

ROUTINE 0001 6000 
0001 601 0 
0001 6020 
OM31 6030 
0001 6040 
0001 6050 
0001 6060 
0001 6070 
0001 6080 
0001 6090 
0001 61 00 
0001 61 10 
0001 61 20 
0001 61 30 
0001 61 40 
0001 61 50 
0001 61 60 
0001 61 70 
0001 61 80 
0001 61 90 
0001 6200 
0001 621 0 
0001 6220 
0001 6230 
00016240 
0001 6250 
0001 6260 
0001 6270 
0001 6280 
0001 6290 
0001 6303 
OM31 631 0 
0001 6320 
0001 6330 
00016340 



C I F  S T I L L  I N  SANE CELL, 'CONTINUE 
C 
1 1 2 1 5  IF(CHXP(ROY,COL) .EQ.O) GO TO 1 1 2 4 0  

IF(CHIP(RW,COL) .EQ.CELNUM) GO TO 110&0 
c 
C NEY CELL- DRAY BOUNDARY AND GO ON 
C 
1 1 2 4 0  OO=I-1 

\ .  T (00 )=1  
GO TO 1 1 0 0 0  

c 
C E X I T  
C 
1 1 2 6 0  T T l = T ( C O L l )  

RETURN 
END 
SUBROUTINE PADPUT 

C 
C * * * t t + * * t t . H r ) t * * * t t t * t * * . n * + t t i t t * ~ - * *  

C 
C 
C PADPUT - PLACES PADS TO OPTIMIZE Y /  RESPECT TO C E U  PLACEHENT 
C 
C 
C * * m ~ ~ * * * * * ~ * * * * t * * I t t * ~ * - ~ + t t t t t ~ t i * f *  
C 

I M P L I C I T  INTEGER (A-Y) 
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG,MXCELS,XXX(9) 
COWHON I F L D D T A I  CHIP(30,100),ROYS,COLS,POS(1000,2),NFL,NPI 
COMON /PADPL/ ZPDPLC(100,Z) 
COMMON /CLNET/ CLNTS(3000),LSTCEL,FRSCLU 
CONYON /NETDTA/ NETS(3(X30),UID(1000),PADS(100),NETNOS(500~ 
COMRON RPNT(1O,Z),BARIER(100,2),NBARR,NPADLC,OPT(100,2), 

& CELPNT(100) ,CELLST(lM30), 
& ZPDLOC(100,2) 

PADFILz13  
NPADLC=O 
TESTl=8*ROUS+25 
TEST2=3*CRS+24 

c 
C RETRIEVE PAD LOCATION DATA FOR STAR FROM STARPADLOC F I L E  
C 

REY IND PADFIL  
1 0 0  READ(PADFIL,7001 ,ENP200)  X I  ,X2 
7001 FORHAT ( 2  (14) 
C 
C I F  X1<0, TH IS  I S  START OF NEXT STAR 
C 

IF(X1.GE.O) GO TO 100 
C 
C CHECK X'I,X2 AGAINST ,ROYS,COLS 
C 



C STAR S I Z E  NOT FOUND - BOlSB OUT 
C 
200 . URITE(PRNTR,7002) ROUS,COLS 
7 0 2  FORMAT('OERROR(PADO1) -- ',I4,' BY ',14,' STAR NOT FOU)ID', 

t ' I N  PAD LOCATION F I L E ' )  
t 
I 

STOP 
C 
C FOUND HEADER FOR STAR - READ I N  PAD LOCATIONS 
C AND CONVERT TO ROY, COL EQUIVALENTS FOR 
C CENTERS - SAVE # PAD LOCATIONS IN NPADLC 
c 
30Q READ(PADFIL,70OI,EHW400) X,Y 

IF(X.LT.0) GO TO 400 
IF((Y.EQ.-25).0R.(Y.EQmTEST1)) ZCaO(-15.)/3. 
IF(X.EQ.17) Z C 4 .  
IF(X.EQ.TEST2) ZC=XCLS+l 
I F  ((X.EQ.17) .0R.(X.EQaTEST2)) ZW(Y-13.)/8. 
IF(Y.EQ.TEST1) ZR=ROYS+1 
I F ( Y  .EQ.-25) Z R 4 .  
NPAkC=NPADtC+I  
BARIER(NPADLC,l)=X 
BARIER (NPADLC,Z)=Y 
ZPDLOC (NPADLC,1 )=ZC 
ZPDLOC (NPADLC,Z)=ZR 
GO TO 300 

C 
C PAD LOCATIONS RETRIEVED -- CHECK fOR TOO WY PADS 
C 
400 IF(NPADLC.GE.NPADS) GO TO 500 

URITE(PRNTR,7003) NPADS,ROUS,COLS,NPADLC 
7003 FORHAT('OERROR(PADO2) - ',It,' PADS U( CIRCUIT -- MX FOR ',I&, 

& ' BY ',I4,' STAR I S  ',I41 
STOP 

C 
C CLEAR PAD PLACEHENT (2PDPt.C) ARRAY 
C 
500 DO 5 1 0  1=1 ,WADS 

;- I ZPDPLC(1,I )=O. 
ZPDPLC (I ,2)=O. 

; I 5 1 0  CONTINUE 

> C 
C SET # WPLACED PADS CI PADS 

1 C FIND OPT. ASSIGNAENT FOR ALL PADS OW FIRST PASS THROUGn ASS. SECT100017370 
C i OW31 7380 



FORM CELPNT,CELLST ARRAYS , 

1=1 0001 7430 
QPTPT=1 0031 7440 
CLLSPT=1 0001 7450 
CLNTPT=1 0001 7660 

OOO17470 
FIND CELL-NETS FOR ITH PAD 0001 7480 

0001 7490 
CL=CLNTS (CLNTPT) / I000  0001 7500 
IF(CL.EQ.PADS(1)) GO TO 620 0001 75 10 
CLNTPT=CLNTPT+l 0001 7520 
IF(CLNTPT.LT.FRSCLU) 'GO TO 610 0001 7530 
URITE(PRNTR,7004) PADS(1) 0001 7540 
FORMAT( 'OERROR(PAD03) - CELL-NETS FOR PAD ',Ib,' NOT FOUND') 00017550 
STOP 0001 7560 

00017570 
FOUND CELL-NETS - ASSUME ONLY ONE NET - LOAD I T S  # TO PADNET 00017580 

0001 7590 
PADNET=CLNTS (CLNTPTI-CL*1000 0001 7600 

0001 761 0 
FIND PADNET I N  NETS A R R A Y  0001 7620 

0001 7630 
NETPNT=1 00017640 
NET=1 0001 7650 
IF(NET.EQ.PADNE1) GO TO 660 0001 7660 
NETWT=NETPNTtl 0001 7670 
IF(NETS(NETPNT).NE.O) W TO 650 0001 7680 
NET=NET+l 0001 7690 
NETPNT=NETPNT+I . 0001 7700 
GO TO 630 0001 771 0 
IF(NETS(NETPNT) .NE.-1) GO TO 640 0001 7720 
URITE(PRNTR,7005) PADNET 0001 7730 
FORWAT('OERROR(PAD04) - INT. NET O ',Ib,' NOT FOUND') 0001 7740 
STOP 0001 7750 

0001 7760 
PADNET FOUND - LOAD CELL (NOT PAD) B'S TO CELLST ARRAY 0001 7770 

0001 7780 
CELPNT (CLPTPT)=CLLSPT 0001 7790 
CLPTPT=CLPTPT+I 0001 7800 
C CNT=O 0001 781 0 
CELLzNETS (NETPNT) 0001 7820 
IF(UID(CELL).EQ.O) GO TO 680 0001 7830 
CCNT=CCNT+l 0001 7840 
CELLST(CLLSPT)=CELL 0001 7850 
CLLSPT=CLLSPT +l 0001 7860 
NETFYT=NETPNT+l 0001 7870 
IF(NETS(NETPHT).NE.O) GO TO 670 0001 7880 
IF(CCNT.NE.0) GO TO 690 0001 7890 
YRITE(PRNTR,7006) PADS(!) 0001 7900 



FORNAT('OERROR(PADOS) - PAD ' # 1 4 # '  CONNECTED TO NO C U S 1 )  
STOP 

DONE YITH THIS PAD I F  MORE REMAIN8 CWTINUE 
I=I+l 
CLNTPTs1 
IF(I.LE.NPADS1 GO TO 6 1 0  
CELP)(T(CLPTPT)aCUSPT 

FORM ASSIGNMENTS FOR ALL PADS ON FIRST PASS 
USE I FOR PAD INDEXING 

FIND OFTIHUH ASSIGNMENT (UNOCCUPIED LOCATION) PO4 I T H  PAD 

CUSPT=CELPNT(I) 

CELL I S  A CELL HOOKED TO I T H  PAD 

CEU=CELLST(CUSPT) 

USE PADLOC FOR PAD LOCATION INDEXING 

P A k O C = I  

I S  PAD LOCATION OCCWIED? - I F  SO, SKIP I T  

IF<tPDLOC(PADLOC,l).LToO) M TO 1030  

COMPUTE MANHATTAN DISTANCE FROM CELL CENTER TO PAD CENTER 

0001 791  0 
0001  7 9 2 0  
0001  7930 
00d17940 
0001  7950 
0001  7960  
0001  7970  
0001 7980  
0001 7990 
0001  a000  
0001 8 0 1  0 
0001 8020  
00018030 
0001 awo 
00018050 

I F  THIS DISTANCE I S  CURRENT BEST FOR CELLS W E D  TO ITH PAD, 
UPDATE RECORD OF BEST 

CHECK THIS CELL AGAINST NEXT PAD LOCATION 

UORK ON NEXT CELL HOOKED TO I T H  PAD 



KTH PAD LOCATION I S  OPT. PLACE FOR I T H  PAD -- UPDATE RECORD 

I F  TH IS  I S  NOT FIRST PASS, YE'RE DONE - OTHERUISE, NEXT PAD 

DONE WITH FIRST PASS - SET F L A G  

FIND THE MOST OPTIMUA ASSIGNMENT OVER ALL PADS 

BEST=9999 
DO 2 0 2 0  I=l,NPADS 

T l=ABS(ZPDPLC( I , l ) )  
IF(T1.GT.l.E-6) GO TO 2 0 2 0  
TZ=ABS (ZPDPLC (1,211 
IF(T2.GT. l .E-6)  GO TO 2 0 2 0  
IF(OPT(I,Z).GE.BEST) GO TO 2 0 2 0  
BEST=OPT (I ,21 
L= I 

CONTINUE 

W S T  OPT. ASSIGNllENT I S  LTH PAD - I F  I T S  LOCATION I S  
OCCUPIED, RECOMPUTE OPT. LOCATION FOR LTH PAD 

NOT OCCUPIED - PLACE LTH PAD THERE 

LOCtOPT (L,1) 
ZPDFLC (L,1 )=ZPDLOC (LOC,1) 
ZPDPLC(L,2)=ZPDLOC(LOC82) 
ZPDLOC (LOC,1)=-1 
BARIER(LOC,l )=O 
NPDREM=NPDREW-1 
URITE(PRNTR,8000) PADS(L),ZPDPLC(L,Z),ZPDPLC(L,l) 
FORNAT('0PAD ',I4,' PLACED AT ',F5.1,' , ',F5.1) 



-. d m -  . . . . - - . . 

C 

I : ALL R A C E D  -- F I N D  # BARR1ERS.WEEDED I Z X I T  

e 
I 

NBARRsO 
DO 5 0 0 0  I = I , N P A k C  

F 
I 

IF(BARIER(X ,I .M.o) NBARR=NBARR+I 
5000 CONTINUE 

RETURN 
a END 

S U R O U T I N E  OUTBlD 
I 
j 

C 
c+++r+****+++t*+-***t+- 

I 

I C 
C 

1 C OUTBLD- BU ILDS  OUTPUT F I L E  FOR ROUTER , 

, 
( C 
I C 

cr-mtt+t+tm++++**+tt+tlr+*++t++*t+++++++.+++*+** 
! 
I C 

I M P L I C I T  INTECER(A-Y) 
COWON /GLBL/  PRNTR,RDR,NCELLS,NNETS,NPADS,DEBU6,r[XCELSpXXX(9) 
COMMON I N E T D T A I  I N P ( ~ ~ O O ) , Y I D ( ~ ~ ~ ~ ) , P A D ( ~ ~ ~ ) , C I E T ~ I O S ( ~ ~ ~ )  
COHHON /PADPL/ ZPDPLC(IO0,Z) 
COMNON /FLDDTA/ CHIP(30,100) ,ROUS,COLS,POS (1000,2) ,NFL,NPX 
COMMON PLPNT(1O,2),BARIER(1OO02),HBARR,NPADLC 
INTEGER CHARW/'Y '/,BLANK/' ' I  
INTEGER TEHP(72) 
I E F I L E S I  2 
O U F I L E 4 9  
REYIND I E F I L E  
U I R Z  IN=O 

100 R E A D ( I E F I L E , 8 O O l , E N ~ 1 W O O )  AOB 
8001 F O R I A Y ( Z ( I 1 2 ) )  

IF(A.NE.0) GO TO 1 0 0 0 0  
C 
C T I T L E ?  
C 
110 IF(B.NE.-1) GO TO 2 0 0  

READ(IEFILE,8001,ENb=l0000)A,B 
YRITE(OUFILE,8002)A,B 

m2 FORMAT( 'TITLE ' ,z (A~))  
GO TO 100 

C 
C S I Z E ?  

I C 
I 2QO IF(B.NE.-2) GO TO 3 0 0  
i READ(IEFILE,8001 ,ENWlOOW)A,B 
I URITE(OUFILE,8003)A,B 
! 8003 FORRAT('STAR S I Z E  ',2(15)) 
1 60 TO 100 
ts c 
!. C f U - L E N G T H  RECORD? 



SET Y I R Z I N  FLAG I F  T H I S  I S  'M IRES '  

NETS? 

IF(B.NE. -4 )  M TO 5 0 0  
YR ITE  (OUFILE,8005)  
FORHAT ( 'NETS '1 

START OF NET 

L9AD NET f TO TEilP 

GET CELL, P I N  PAIRS 

R E A D  ( I E F I L E , 8 0 0 1  ,ENb=10000)A,B 
I F ( A . E Q . 0 )  GO TO 4 1 0  



GATES TO PATTERNS? 

GET G,P PAIR 

YRITE(OUFILE,8007) 
FORMT ( 'GATES TO PATTERNS ' 1  
T N P 1  
READ(IEFILE,8001 ,ENW10000>A,B 
IF(A.EQ.0) GO TO 5 2 0  

LOAD TO TEMP ARRAY 

CHECK FOR PADS 

PAD FOUND - GET R,C POSIT lON FRO!! ZPDPLC 

J = I - 1  
DO 525  K=l,NPADS 

IF(PAD(K).EQ.TEMP(J)) GO TO 5 2 7  
CONTINUE 
URITE(PRHTR,8008) TEHP(J)  
FORMAT ('OERROR(OUTO1) -- CANT FIND PAD ',Ii,' I N  PAD A R R A Y ' )  
C=ZPDPLC (K,1) 

I F  PADS TOP CIR 80TTOH, TYPE tl OKAY 

IF( (C.NE.O).AND.(C.LT.COCS))  GO TO 5 4 0  
a SIDE - I S  THIS INPUT PAD? 
If ( T V I P ( 1 )  .NE.9200) GO TO 528 

INPUT PAD- CHANGE TYPE TO 9 1 0 0  

OUTPUT PAD-- I F  OH LEFT, TYPE I S  9l101- I F  UIQIT, 0120 



121 

IF(f .LE.TMP) GO TO 522' 

PAD TYPE # I S  CORRECTED- DURP RECORD 

EOF? 

M VE NEED TO ADD BARRIERS? -- I F  NOT, SKIP T H I S  PART 

'U IRES '  SEGMENT STARTED? - I F  NOT, START . IT  

I F  ( U I R Z I N  .EQ.O) YRITE(OUFILE,9001) 
FORHAT ( ' U I R E S ' )  

WHP BARRIER Foil EACH UNUSED PAD 

XP 8 YP ARE CWRDS OF UNUSED PAD 

HANDLE TOP, EOTTOM PADS 

HANDLE SIDE PADS 



,A% 
, . 

-be-- - . - - ------- -- - 

I 
' i 

1 

122 
t 
I 
: 
', 

xz=xp+s 
Y ZpY P+15 ! 

6 2 0  YRITE(OUFILE,9002) LEVEC,Xl ,Yl,XZ,YZ i 
E 
i 9002 FORIUT(5(15,2X).'BARR') 

URITE(PRNTR,10003) LEVEL,X1 ,Yl,XZ,YZ 
Q 10003 FORCIAT('OBARR1ER CONSTRUCTED OU LEVU ',IS,' FROll ',IS,' , , 

i & IS, '  TO ',15,' , 1,151 

i 650 . CONTINUE 
WDFILE OUFLLE 
URITE(PRNTR,8009) 

8W FORNAT('O0UTPUT FILE CONSTRUCTED') 
RETURN 

100M) URITE (PRNTR,8010) 
8010 F O W T  ( 'OERROR(OlKO2) END MARKER NOT F W D  1N INPUT ECHO FILE- 

UUT FILE NOT CONSTRUCTED') 
STOP 
END 
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