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I. INTRODUCTIUN

The Cell ﬁtrangeﬁent Prcgram for STAR (CAPSTAR) provides
automated techniques for the layout of STARs. The procedures
utilized in this program are described 1ia another work ([1l]).
Instructions for program execution are given in ([Z2].

This document 1is 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 an’ file structures are provided. 1In addition, information
necessary for future program improvement and modification is
given.

The logical flow and data structure organization of CAPSTAR
is described in Chaoter II of this report. Chapter III contzins
outlines of the methods for particular program modifications angd
extensions. A 1listing of the program is given in an Appendix to
this report. The remainder of this chapter 1is devoted to a

general discussion of CAPSTAR.

General Description

CAPSTAR has been developed as a means of providing
near-optimum STAR layouts while reguiring a relatively small
amouni of computing resources. In addition, the program has been
written so as to provide eas2 of modification and transportaticn.

The program 1is written in the FORTRAN-IV programming
language and language compatibility has besen certified £or the

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




R

With the exception of the usc of Implied-DO constructs in 1/C
statements, the FORTRAN used is ANSII standard. Thus, minimal
modification of the source language should allcw 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 1level so that any individual
function can be easily modified or extended. Main storage
requirements are minimized by use of overlaid unlabelled COMMON
areas for local data storage. Seguential-access disk files are
maintained to allow storage of data outside the main computer
memory.

Finally, to provide 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 cvstem

allowing operator supervision of program progress.




T

RS SN

II. PROGRAM AND DATA ORGANIZATION

The high-level organization of CAPSTAR and of major program

data sctructures is outlined in this chaptér.

CAPSTAR Structure

In order to restrict executicn storage requirements, CAPSTAR
has been divided into two segments, Part A and Part B. The first
of these segments implements the data entry, clustering, and
linear ordering functions of the STAR cell clacement procedure
presented in {1). The second segment performs the cell and pad
placement tasks and builds the output database. The hierarchy of
routines within each segment is indicated i. Figures 1 and 2.

Both A &nd B parts of CAPSTAR ara modular a2t the subroutine
level. Each subroucine contains explanatory comments relating tc
rcutine flow (see Aonpendix). The high-level structura of tne

major routines is also shown in Figures 3 through 15.
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Figure 1. CAPSTAR - Part A Calling Structure
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Figure 2. CAPSTAR - Part B Calling Structure
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Internal Data Structures

To facilitate data linka.e and storage area re-use, the
arrays used for internal CAPSTAR data stcrage reside in several
FORTRAN COMMON blocks. With the exception of the unlabelled
COMMON area (used for local data storage), the data in each
COMMCN block is global data and is associated with the results of
a particular processing step.

The various CAPSTAR COMMON areas and the data with which

each is associated are:

Unlabelled Area Local Data

GLBL Area - CAPSTAR Control Variables

HEADER 2Area ~ Output Header Data

NETDTA Area ~ Network Description

CLSDTA Area - Cell Clusters

LINDTA Area -~ Linear Order

CLNET Area - Cell-Net Lists .
FLDDTA Area - Cell Placement

PADPL Area - Pad Placement

The arravs and variables saved 1in each o0of these areas are
described in the documenting comments at the beginning of the
source listing of Fart A (see Appendix). The structure of
several of “he more crucial global arrays is shown in Figures 16

and 17.
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CAPSTAR File Usage

A number of disk‘files are accessed or constructed during a
normal CAPSTAR run. These files are used for specification of
input data, STAR cell type and pad location data, internal
program storage, and output data. Each of the CAPSTAR files is

briefly described in the following paragraphs.

Input File

Internal Name - RDR

Channel - 15

Purpose - Contains circuit description and user commands.

Organization Described in [2].

Cell Width File (STARWIDLIB)

Internal Name - None
Channel - 14
Purpose - Provides mapping from cell type numbers to cell

widths (in transistors).

Each record contains a single cell type number
and width in 2(14) format.

Organization

Pad Location File (STARPADLCC)

Internal Name - PADFIL

Channel - 13

Specifies (x,y) co-ordinates for pads in each of
the STAR sizes.

Purpose

Each record contains two entries in 2(14)
format. The data for the R-row by C-column STAR
begins with a record containing (-R,C). The
following records contain the (x,y) pairs for
each I/0 pad location in the R x C STAR. Power
and ground pad locations should not be included.

Organization
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Reduced Input File (IEFILE)

Internal Name -
Channel -

Purpose -

Crganization -

IEFILE
12

Contains ‘'parsed' data from input file to ease
construction of output file.

Divided into sections by header records of form
(0,-1) where 1 indicates what data i3 in the
following records.
I=1 - Circuit name in 2(A4) format.
- STAR size in 2(Il12) format.
- (cell #,type #)'s in 2(I1l2) format.
- Net data header.
- Net ¥ (I12 format), then (cell,pin)'s in
2(I12) format.
I=6 - Source record in 72(Al) format in next
record, only.
I=7 - End of data.

[ B N ]

Ve WwWN

Data Passage File (PASS)

Internzl Nare
Channel -

Purpose -

Crganization -

PASSFL

- -

Lo

Contains global data passed from Part A to Part
B.

GLBL, WNETDTA, LINDTA COMMCN a&areas in 2€8(I4)
format, first 30060 entries of CELNET area in
19(18) format, HEACER area in 13(A4) format,
(ROWS, CCLS, NFLSAV, NPISAV, MAXSOL, RN, CN) in
20(I14) formac.

Temp Placement Files 1 and 2

Internal Name -
Channels -

Purpose e

Organization

SAVFIL, SAVE2

16, 17

Used for holding intermediate placements.

Each record contains (placement #, rating, TEMP
array) where TEMP(I)=PCS(I,2)*16**6 + POS(I,1l).

Pointers to records in the files are maintained
in the PLPNT array.



T

vman,

¢ T . R
v
WINPT, 00 e R o oz

‘mi'e

Output File and

18

Narrative Output File

Internal Name -
Channels -

Purpose -

Crganization

OUFILE, PRNTR

19, 6

Output file contains circuit data and layout in

form suitable for router.
provided for user supervision.

Described in ([2].

Narrative

output
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ITI. MCDIFYING CAPSTAR

In this chapter,‘methods for performing modifications to the
CAPSTAR system are outlined. The féllowing sections a.
organized functionally by the type of modification desired. The
remainder of this section deals with general program updating
policy.

For consistency with previous revisions of this program, it
is recommended that a new revision number should be assigned to
the program each time that the source code is altered. In order
to make this change, the revision number and date headers at the
beginning of the two CAPSTAR segments should be updated. Also,
the fourth entry of the array HEAD (defined in the MAIN routine
in Part A) should be modified.

In revisions which are desicrated for a2 particular target
machine, the first two entries of the HEAD array should ke
changed. If no particular target machine is desired, these two

fields can be left blank.

Adding Cell Tvpes to The

STAR Cell wWidth Library

Each cell tc be placed by CAPSTAR must have a type number
specified in the STAR cell width file {STARWIDLIB). To add a new
cell type number, CT, to this file, the record

CT CW
should be added at the end of the file, where CW ics the width (in
transistors) of the new cell type. The entries should appear in

2(I14) format.
19
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Defining New STARs

The positions of the I/O (not Power or Ground) pads for each
STAR size must be specified in the STAR pad location file
(STARPADLOC). In order to define pad positions for an R-row by
C-column STAR, the record
-R C
should be added at the end of the file. This record should be
followed by records of the form
Ty
where x and v are the co-ordinates of one I/0 pad. A record
should be included for each 1/0 pad position. Each record should
be typed in 2(I4) format.
If the size of the new STAR exceeds the current MXROWS by
MXCOLS meximum STAR size, it will bz ncecessary to increase ‘these

bounds (see "Resetting Program Bounds").

Resetting Program Bounds

Restrictions on input circuit and STAR size are set &t the
values assigned to 1l¢ constant dimension control variables. 1he
functions of these variables, each of which begins with "MX", are
shown in the "Global CAPSTAR Variables" section of the
documenting comments at the beginning of Part A (see Appendix).

The value of each of the variables is set in the MAIN routine of

1
Part A.
The- variables are used to establish the dimensicns of many
of the 1local and global arrays used in CAPSTAR. Thus,
M—— LS e LU G -
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modification of the values of the variables necessitates
re-dimensioning of some arrays. on facili ate this operation, a
list of all CAPSTAR arrays, the variables 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 implicict upper
limits on the values assigned to two of the dimension control
variables. Since it is necessary, at times, to maintain 1lists
containing both cell and cluster numbers, the maximum cell number
(MXCELS) is strictly upper-bounded by the lowest <cluster numker
(1€vE). In addition, the maximum number of circuit nets (MXNETS)
is limited to 1less than 10686 by the cell-net da%ta vpacking
procedure. Extension of variable settings beyond these implicit
limits would require program éata storage or procedure

modification,

Modifying 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 € and 106 with
higher values indicating more desirable conditions.

RATING is obtained by taking a linear multiple of the ER
value shown in Chapter 5 of [l]. The value of PR (ZTR in the

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



e o n v——

o a——

H
Y
'
¢
1
'

22

relating to desired qua@ities. The weights assigned to each
factor reflect the relative importance of the factors to the
over-all placement quality.

Thus, to increase the 1likelihood of occurrence of a
characteristic, it is necessary to increase the weight multiple
associated with it. It should be noted ([1l]) that the weights
also appear in the denominator of 2ZTR so that adjustment of this
term is also required.

It is also possible to modify the rating structure s to
include previously unmeasura=d cheracteristics of the placement.
The factor computed for the new characteristic should take on
values between O and 1 with higher values indicating less-desired
characteristics. A weighting factor should then be calculated and

included in the STAR computation as praviously indicated.

Re-Dividing The Proaream

To maintain CAPSTAKk in a form adecpgtable to time-shared
execution, it has keen necessary to divide the program into two
rarts. If fucure division is required, the scheme used 1in the
PASS ané CATCH routines should be used for program linkage.

This organization entails writing all necessary global ana
local data areas to a disk file prior to termination of the first
segment and reloading the data in the second. Care should be
taken that any global variables (such as RN or CM) are also

passed.




(1]

(2]

o e e ¥
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cccec A PPPPPP SS8§S§  TITITIT A

CELL ARRANGEMENT PROGRAM FOR THE STANDARD
TRANSISTOR ARRAY

VERSION 2A REVISION 4 — JUNE 1979
dedrdde st Ak ek drd o S e dr ok ok kb ok A Atk e ek ek

AUTHOR: GLENN W. COX
EE DEPT
AUBURN UNIVERSITY
AUBURN, AL 36330

e s dede e 2 e sk ek e ek sk sk o ol ik o ok e de e ke e e e deok Wi ek

THE PURPOSE OF THE CAPSTAR PROGRAM IS TO PROVIDE
TWO-DIMENSIONAL PLACEMENTS OF LOGIC CELLS AND
PADS FOR THE STANDARD TRANSISTOR ARRAY (STAR).

THE INPUT TO THE PROGRAM IS THE LOGIC CIRCUIT
CELL AND INTERCONNECTION DESCRIPTION. THE OUTPUT
CONSISTS OF THE CIRCUIT DESCRIPTION AND THE
GENERATED CELL PLACEMENT IN A FORM SUITABLE FOR
USE BY A STAR ROUTING PROGRAM. APPROPRIATE

USER (NARRATIVE) OUTPUT IS ALSO PROVIDED.

Jede i e e e e e s ek e s Ak dedede 3 s sk i e el de s e AR e s sk el W o dede

CAPSTAR FUNCTIONAL SECTIONS

OO OO0 OO0 OO0 OO0

CNTL FUNCTION: CAPSTAR CONTROL

c C AA P P S S T A A

c A A P P S T A A
C A A PPPPPP S5SSS T A A
C AAAAAAA P S T AAAAAA
c C A A P S S T A A
cccce A A P 58555 T A A

RRRRRR

R
R

RRRRRR

R
R
R

R

R
R

R

0Goo0110
00000120
00000130
00000140
000C0150
00000160
00000170
00000180
00000190
00000200
Q0oc0z210
00000220
0000230
00000240
00000250
00000260
00000270
000C0280
00000290
00000300
00000310
00000320
00000330
00000340
0000035¢
00000360
00000373
00000380
000003%0
00000400
00000410
00000420
000004320
00000440
00000450
00000460
00000470
00000480
00000490
00000500
0oooos10
00000520
00000530
00000540
00000550
00000560
J0000570
00000580
00000590
0000es00
00000610
00000620
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INPT

XCHK

CLST

LINE

PASS

FOLD

IMPR

RATE

PADP

FOUT

NOUT

ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTICN:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTICN:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:

FUNCTION:
ROUTINES:
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‘MAIN IN BOTH PROGRAM SEGMENTS

CIRCUIT AND CONTROL DATA: INPUT
GTITEM,JAR, RDNETS,GTCELS,GTORD

INPUT DATA CROSS-CHECKING
XCHECK

CELL CLUSTERING
CLSTER,POINT2,REORG,FNDBES,RFDO

CLUSTER DECOMPOSITION
LINEUP,CELNET

DATA PASSAGE BETWEEN PROGRAM SEGMENTS
PASS,CATCH

PLACEMENT CONTROL
PLACE

LINEAR ORDER FOLDING
FOLD,PUT ,CROSS

PLACEMENT IMPROVEMENT
IMPROV

PLACEMENT RATING
RATE

PAD PLACEMENT
PADPUT

QUTPUT FILE CONSTRUCTION
QUTBLD ,MSFCF

NARRATIVE OUTPUT FORMATTING
WIRCRS,DEPICT,FIGGER,QUAL

(222 s 8 cessdtrasdtantssstiodansendalosatestdssssst

CAPSTAR CALLING STRUCTURE (PART A)

MAIN

e ss as @

VR e Tl L i
N

4.1

i

N

.-

-y

—=>GTCELS—:

1=—=>GTITEM—>JAN

—>RDNETS—:

P T - e

00000630
00000640
00000650
00000660
00000670
00000630
00000690
00000700
0ogoo710
0coon720
00000730
00000740
00000750
00000760
00aoor70
00000780
00000790
0oooasaon
00000810
Qoo00820
00000830
00000840
00030850
00000860
00000870
00000380
00000890
000009C0
0oQ0a910
0000G920
00000930
00000940
00000950
00000960
00Cca970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
0o00106C
00001070
00001080
00001090
00001100
00001110
00001120
00001120
00001140
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——>GTORD -

=->XCHECK ~—>FNDBES

1 —>CLSTER~—>REQRG=~~—>REDO—
: : 1=->PQINT2

OO OO0 OO0

+==>_INEUP
;->UXRCRS
1==>PASS

-——>CELNET

CAPSTAR CALLING STRUCTURE (PART B)

MAIN—-—=>CATCH
S PLACE———=>FOLD—~—->CROSS
: L Pyt
s =->RATE
 ~=>QUAL

:~=>IMPROV—>RATE
:~=>DEPICT~-~>FIGGER
¢ —>PADPUT

==—=>QUTBLD~~>MSFCF

13t d el aalladatiesdzesatidontisl tilodfogslodddss ]

FORTRAN CHANNEL ASSIGNMENTS

s EasNsEasNaNsEsNasNaNgN s NN NeNeNaNaNeNaNaNaNe NN N NN NN NN NN e N e NeNeNeNeNeBa NN )

CHANNEL : ASSIGNED TO:

'

00001150
00001160
03001170
00001180
00081190
00001200
00001210
00001220
00001230
00001240
00001250
00001250
00001270
00001280
00001250
00001360
00001310
00001320
00001330
00001340
00001350
000013¢0
00001370
00201330
00001290
QC001400
00001412
0ac01420
Qc001430
00001440
00001450
03001460
00001470
000014380
Q000149C
0000150C
00001510
00001520
00001530
00001540
00001550
00001560
00001570
0Cog153¢C
00001590
00001660
00001610
00001620
00001630
0C001640
C0001650
00001660
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12
13
14
15

16

18

19

VARIABLE:

CAPHCY »
CAPM(2 *

CAPREV »

22 OO OO OO OO OO OO OO OO0 OO0

CAPVER =
CN

coLs
DEBUG

MAXSOL

OO TOOOOOOOO
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NARRATIVE QUTPUT DEVICE
REDUCED INPUT FILE

STAR PAD LOCATION FILE
STAR CELL WIDTH FILE
INPUT FILE

TEMP PLACEMENT FILE 1
TEMP PLACEMENT FILE 2
DATA PASSAGE FILE

OUTPUT FILE

P2 e 2222 e2 22 sddsgdtstsatiliontsstaaldilodeddsssdsesss)

GLOBAL CAPSTAR VARIABLES

(* — CONSTANT FOR A GIVEN REVISION)

MEANING:

TARGET MACHINE NAME (1ST & CHAR.)
TARGET MACHINE NAME (2ND 4 CHAR.)
CAPSTAR REVISICN NUMBER

CAPSTAR VERSION NUMBER

CELL NEIGHBORHOOD FOR IMPROVEMENT

ACTUAL # OF STAR COLUMNS

CONTROLS OQUTPUT DEBUGGING MODE

USER=-SEL. MAX # FOLDING SOLUTIONS

00001670
00001680
00001690
gogni7eo
Qooc1710
00001720
00001730
00001740
0000175C
GC001760
00001770
goagt~en
00001790
00001800
00001810
00001320
00001830
C0001840
00001850
00001860
00001870
00001830
000013950
00001900
0Ch01910
0Cc001920
Q0001930
00001940
00001950
00001360
00001570
00001780
00001990
0c002000
00002010
00G0202¢C
00002030
00002040
00002050
00002060
00002070
00002080
00C02090
00002100
00002110
00002120
00002120
00002140
00002150
00002160
00002170
00002180
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MXCELS
MXCLNT
MXCLUS
MXCOLS
MXDFSZ
MXNETS
HXNTCL
MXNTSZ
MXPADS
MXROWS
NANE1

NAMEZ

NCELLS

NNETS -

NPADS

PRNTR
ROR
ROWS
RN

TRACK

nnnnnnnnnnnnnnnnnnnnnnnnnnnhnnnnnnﬁnnhnﬁnnnnnnnnnnnn

NFLSAV

NPISAV

MAXIMUM
RAXINUM
MAXIMUM
MAXIMUM
MAXIMUH
MAXIMUH
HAXINMUM
KAXIMUM
MAXINUM
MAXIMUM
CIRCUIT

CIRCUIT

29
# OF CELLS AND PADS IN CIRCUIT
SUM OF NET SIZES
B OF CLUSTERS FORMED
# OF STAR COLUMNS
# OF DIFFERENT NET SIZES
R OF NETS
A OF NETS ON ONE CELL
NET Slit
# OF CIRCUIT PADS
# CF ROWS IN STAR
NAME (1ST 4 CHAR.)

NAME (2ND 4 CHAR.)

ACTUAL # OF CELLS AND PADS IN CIRCUIT

# FOLDING SOLUTIONS TO Bt IMPROVED

ACTUAL # OF NETS IN CIRCUIT

ACTUAL # OF PADS IN CIRCUIT

4 IMPROVED SOLUTIONS TO BE PRESENTED

FORTRAN

FORTRAN

CHANNEL # FOR NARRATIVE OUTPUT

CHANNEL # FOR INPUT

ACTUAL # OF STAR ROWS

RCW NEIGHBORHOOD FOR IMPROVEMENT

EFFECTIVE LENGTH OF TRACE ARRAY

CAPSTAR ARRAYS

13t e s s esadfaldililaceatossassitoatessifosdeggsdsgss]

00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
00092300
00002310
00002320
00002330
00002340
00002350
00002360
00002379
00002380
00002390
00002402
00002410
00002420
000C2423
00002442
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00c0o2s60
00002570
00002580
00002590
00002600
00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002630
00002690
00002700
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BANK

BARIER

BC

BN

¢5

CARD
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ALTERNATE NAMES: NONE

DIMENSION: MXNTCL

PURPOSE: LIST OF NETS CONNECTED TO
CELL C1 IN DECOMP. PROC.

USED IN: LINE

COMMON AREA: BLARK

ALTERNATE NAMES: NONE

DIMENSION: MXNTCL

PURPOSE: LIST OF NETS CONNECTED TO
CELL C2 IN DECOMP. PROC.

USED IN: LINE

COMMON AREA: BLANK

ALTERNATE NAMES: NONE

DIMENSION: MXNTSZ

PURPQOSE: TEMP STORAGE-

USED IN: CLST

COMMON AREA: 3LANK

ALTERNATE NAMES: NONE

DIMENSION: MXPADS ,2

PURPOSE: LIST CF BARRIERS NEEDED

TO KEEP ROUTER OUT OF
UNUSED PAD AREAS

USED IN: PADP

COMMON AREA: BLANK

ALTERNATE NAMES: NONE

DIMENSION: MXCLNT

PURPOSE: NET LISTS FOR CLUSTERING

USED IN: CLST

COMMON AREA: BLANK

ALTERNATE NAMES: NONE

DIMENSICN: MXCLNT

PURPQSE: CELL-NET LISTS FOR CLUSTERING
USED IN: CLST

COMMON AREA: BLANK

ALTERNATE NAMES: NONE

DIMENSION: MXCELS

PURPOSE: . ROTATION BOUNDARY ORDERING FOR FOLD
USED IN: FOLD

COMMON AREA: BLANK

ALTERNATE NAMES: NONE

DIMENSION: 73

PURPOSE: HOLDS INPUT RECORD FOR PROCESSING
USED IN: INPT

00002710
00002720
00002730
00002740
00002750
00002760
00002770
00C02780
00002799
00002800
00002810
00002820
00002830
C0002840
0000285C
00002860
000C2870
00002880
00002890
00062900
00002910
00002920
00002930
00002940
00002950
00002760
00002970
00002980
00002990
00003000
00063010
000033020
00003030
0CC03040
00003050
00003063
00003070
000C3030
00003090
06003100
000031190
00003120
Quo03120
00003140
00003150
00003160
00303170
00003180
00903190
000032C0
00003210
00003220
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CONMMON AREA: NONE 00003230

00003240

cc ALTERNATE NAMES: NONE . 00003250
DIMENSION: 2EMXCLNT+2 C0003260

PURPOSE: CONTAINS CELNET COMMON FOR PASS 00003270

USED IN: PASS 00003280

COMMON AREA: CLNET 00003290

00003303

CELL ALTERNATE NAMES: NONE 00003310
DIMENSION: MXCELS 00003320

PURPOSE: CELL LIST FOR CLUSTERING 00003330

USED IN: CLST 00003340

CCMMON AREA: BLANK 00003350

00003360

CELLST ALTERNATE NAMES: NONE 00003370
DIMENSION: MXCELS 000033280

PURPOSE: LIST OF CELLS HOOKED TO EACH PAD 00003390

USED IN: PADP 00003400

COMMON AREA: BLANK - 00003410

00003420

CELPNT ALTERNAME NAMES: NONE 00003430
DIMENSION: MXPADS 00003440

PURPOSE: POINTER FOR CELLST ARRAY 00003450

USED IN: PADP 00003460

COMMON AREA: BLANK 00603470

00003480

CHIP ALTERNATE NAMES: C,C7 00003490
DIMENSION: MXROWS ,MXCOLS 00603500

PURPOSE: STAR MODEL 00003510

USED IN: PLAC,FOLD,RATE,IMPR,NOUT 00003520

COMMON AREA: FLDDTA 00003530

00003540

CHR ALTERNATE NAMES: NONE 00003550
DIMENSION: MXCLUS,3 000035460

PURPQOSE: CELL CLUSTERING HISTORY 00003570

USED IN: CLST,LINE 00003530

COMMON AREA: CLSDTA 00003590

00003600

CLNTS ALTERNATE NAMES: NONE 00003610
DIMENSION: 2*MXCLNT 00003620

PURPOSE: CELL-NET LISTS 00003630

USED IN: LINE,NOUT 00003640

COMMON AREA: CLNET 00003650

00003860

CNTWDL: ALTERNATE NAMES: NONE 00003670
DIMENSION: 13 00003680

PURPOSE: CAPSTAR CONTROL STATEMENT TEMPLATES 0003690

USED IN: CNTL 00003700

COMMON AREA: NONE 00003710

00003720

COUNT ALTSRNATE NAMES: NONE 00003730

DIMENSION: MXNETS 00003740
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| c PURPOSE: NET SIZES FOR WIRECROSS OUTPUT 00003750
¢ USED IN: - NOUT 00003740
: ¢ COMMON AREA: BLANK . 00003770
b c 00003780
e ¢ DALST ALTERNATE NAMES: NONE 00003790
F ¢ DIMENSION: 6 00003800
¥ c PURPOSE: DATA AVAILABILITY FLAGS 00003810
N | ¢ USED IN: CNTL 00003820
Y ¢ COMMON AREA: NONE 00003830
L ¢ 00003840
b ¢ DIG ALTERNATE NAMES: NONE 00003850
b c DIMENSION: 10 00003860
- ¢ PURPOSE: DIGIT CHARACTER TEMPLATES 00003870
¢ USED IN: INPT 00003880
¢ COMMON AREA: NONE 00003890
¢ . 00003500
¢ 01GS ALTERNATE NAMES: NONE 00003910
c DIMENSION: 12 00003920
¢ PURPOSE: CHARACTERS FOR DEPICT OUTPUT 00003930
¢ USED IN: NOUT 00003940
¢ COMMON AREA: NONE 00003950
c 00003960
: ¢ DWNNET ALTERMNATE NAMES: NONE 00003970
| ¢ DIMENSION: MXCLNT 00003980
| C PURPOSE: LIST OF NETS TERMINATING TO 00003990
. ¢ RIGHT OF TARGET CELL IN DECOMP. PROCO00C4J00
i ¢ USED IN: LINE 00004010
; c COMMON AREA: BLANK 00004020
: ¢ 00004030
: ¢ FWID ALTERNATE NAMES: NONE 00004040
g C DIMENSION: MXCELS 00004050
; ¢ PURPOSE: FORWARD CUMULATIVE CELL WIDTHS 00004350
} ¢ FOR WIRECROSS OUTPUT 00004070
: c USED IN: NOUT 00004080
; ¢ COMMON AREA: BLANK 00004090
! c 00004100
: ¢ GG ALTERNATE NAMES: NONE 00004110
[ ¢ DIMENSION: 16 00004120
{ ¢ PURPOSE: CONTAINS GLBL COMMON FOR PASS 00004130
A ¢ USED IN: PASS 00004140
g ¢ COMMON AREA: GL.BL 00004150
2 ¢ 00004160
: C HEAD ALTERNATE NAMES: NONE 00004170
L'E ¢ DIMENSION: 6 00004180
LR 4 PURPOSE: INITIALIZATION 00004190
. ¢ USED IN: CNTL 00004200
A c COMMON AREA: NONE 00004210
i c 00004220
5 ¢ HH ALTERNATE NAMES: NONE 00004230
. ¢ DIMENSION: 6 00004240
! c PURPOSE: CONTAINS HEADER COMMON FOR PASS 00004250
: ¢ USED IN: PASS 00004260
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Lo

LINORD

NBP

NC

NET

NETNOS

NN
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COMMON AREA: HEADER
ALTERNATE NAMES: L1
DIMENSION: MXCELS
PURPQSE: LINEAR ORDER
USED IN: FOLD
COMMON AREA: BLANK
ALTERNATE NAMES: NONE
DIMENSION MXCELS
PURPOSE: UNROTATED LINEAR ORDER FOR FOLDING
(PADS DELETED)
USED IN: FOLD
COMMON AREA: BLANK
ALTERNATE NAMES:L,LL
DIMENSION: MXCELS
PURPOSE: LINEAR ORDER
USED IN: LINE,INPT XCHK,PASS
COMMON AREA: LINDTA
ALTERNATE NAMES: NONE
DIMENSION: MXCLUS+MXCELS
PURPOSE: LIST OF # OF PADS IN EACH CLUSTER
USED IN: CLST
COMMON AREA: BLANK
ALTERNATE NAMES: NONE
DIMENSION: MXNETS
PURPOSE: LIST OF NET SIZES FOR CLUSTERING
USED IN: CLsT
COMMON AREA: BLANK
ALTERNATE NAMES: NETS,INP
DIMENSION: MXCLNT
PURPQSE: CIRCUIT NET LISTS
USED IN: ALL
COMMON AREA: NETDTA
ALTERNATE NAMES: NONE
DIMENSION: MXNETS
PURPQSE: LIST OF USER-ASSIGNED NET NAMES
USED IN: ALL
COMMON AREA: NETDTA
ALTERNATE NAMES: NONE
DIMENSION: MXCELS
PURPOSE: # OF NETS FOR EACH CELL FOk CLST
USED IN: CLST
COMMON AREA: BLANK
ALTERNATE KRAMES: NONE

00004270
00004280
00004290
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
00004380
00004390
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480 ;
00004490

00004500
00004519
00004520
00004530
00004540
00004550
00004560
00004570
00004530
00004590
00004600
00004610
00004620
00004630
00004640
00004650
00004660
00004670
00004680
00004490
00004700
00004710
00004720
00004730
00004740
00004750
00004760
00004770
00004780
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0PY

PAD

PC

PCN

PLPNT

DIMENSION:
PURPQSE:
USED IN:
COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPOSE:

USED IN:

COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPQOSE:

USED IN:

COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPOSE:

USED IN:

COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPOSE:

USED IN:

COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPOSE:

USED IN:

COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPOSE:

USED IN:
COMMON AREA:

ALTERNATE NAMES:
DIMENSION:
PURPOSE:

USED IN:

COMMON AREA:

ALTERNATE NANES:
DIMENSION:
PURPOSE:

USED IN:

34

MXCLNT+MXCELS+MXPADS+MXNETS

‘CONTAINS NETDTA COMMON FOR PASS

PASS :
NETDTA

NONE

MXNETS

TEMP STORAGE
LINE

BLANK

NONE

MXPADS,2

LIST OF OPTIMUM PAD ASSIGNMENTS
PADP

BLANK

NONE

MXCELS,?2

DUMMY POS ARRAY FOR IMPROVEMENT
IMPR

BLANK

p
MXPADS

LIST OF CIRCUIT PADS
ALL

NETOTA

NONE

MXNETS

POINTER FOR BC ARRAY
CLST

BLANK

NONE
10
PLACEMENT CHARACTERIZATION #S

TO ALLOW ELIMINATION OF DUPLICATES

PLAC
NONE

NONE
10,2

POINTERS TO PLACEMENTS IN TEMP FILE

PLAC
BLANK

NONE

MXCELS

POINTER FOR BN ARRAY
CLST

00004790
0C004800
00004810
00004820
00004830
00004640
00004850
00004360
00004870
00004880
00004890
00004900
00004910
00004920
00004930
00004540
00004950
00004960
00004970
00004980
00004%90
00005000
00005010
00005020
00005039
0000504C
00005050
00005060
30005070
00005080
00005090
0coas5100
00005110
00C05120
00005130
00005140
000CS5150
00005160
00005170
00005180
00005190
00005200
00005210
00005220
00005230
00005240
00005250
00005260
00005270
00005280
000052%0
00005360
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c COMMON AREA: BLANK 00005310
‘ C 00005320
\ ¢ POS ALTERNATE NAMES: NONE 00005330
¢ DIMENSION: MXCELS,2 00005340
C PURPOSE: LIST OF CELL POSITIONS 00005350
¢ USED IN: PLAC,IMPR,NOUT ,RATE 00005360
¢ COMMON AREA: FLDDTA 00005370
: ¢ 00005380
- ¢ REG ALTERNATE NAMES: NONE 00005390
\ C DIMENSION: MXCELS 00005400
. c PURPOSE: TEMP STORAGE 00005410
c USED IN: CLST 00005420
x ¢ COMMON AREA: BLANK 00005430
- C 00005440
. C SPACE ALTERNATE NAMES: NONE 00005450
r ¢ DIMENSION: MXROWS 00005460
; c PURPOSE: CONTAINS SPACE REMAINING ON EACH ROH00005470
, C USED IN: FOLD 00005480
b C COMMON AREA: BLANK 00005490
| c 00005500
, c STPLST ALTERNATE NAMES: NONE 00005510
o ¢ DIMENSION: é 00005520
o c PURPOSE: FLAGS FOR STEPS SELECTED 00005530
- ¢ USED IN: CNTL 00005540
. ¢ COMMON AREA: NOME 00005550
. C 00005540
b i c STPNAM ALTERNATE NAMES: NONE 00005570
L ¢ ‘ DIMENSION: 8 00005580
P C PURPOSE: TEMPLATES FOR STEP NAME SELECTION 00005590
P C USED IN: CNTL 00005600
N ¢ COMMON AREA: NONE 00005610
| ¢ 00005620
- c TEMP ALTERNATE NAMES: NONE 00005630
' c DIMENSION: 72 00005640
L c PURPOSE: HOLDS OUTPUT RECORD FOR BUILDING 00005650
- c USED IN: FOUT 00005660
P c COMMON AREA:  BLANK 00005670
. C 00005680
. C TENP ALTERNATE NAMES: NONE 00005690
L c DIMENSION: MXNTSZ 00005700
o C PURPOSE: TEMP STORAGE 00005710
- C USED IN: CNTL 00005720
P ¢ COMMON AREA: NONE 00005730
; C 00005740
! c TEMP ALTERNATE NAMES: NONE 00005750
2 C DIMENSION: MXCELS 00005760
gl c PURPOSE: TEMP STORAGE 00005770
’ ¢ USED IN: X CHK 00005780
; ¢ COMMON AREA: BLANK 00035790
t ¢ 00005800
c TEMP ALTERNATE NAMES: NONE 00005810
c DIMENSION: MXNTSZ 00015820
.
= - LTI
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PURPOSE: TEMP STORAGE 00005830

USED IN: " CLST 00005840

COMMON AREA: BLANK ' 00005850

0000586N

TEMP ALTERNATE NAMES: NONE 00005870
DIMENSIO™: MXNTSZ 00005880

PURPOSE: TEMP STORAGE 00005850

USED IN: INPT 00005900

COMMON AREA: BLANK 00005910

00005920

TRACE ALTERNATE NAMES: TRACK - 00005930
DIMENSION: MXCLUS,2 00005940

PURPOSE: NET ABSORPTION HISTORY 00005950

USED IN: CLST,LINE 00005960

COMMON AREA: CLSDTA 00005970

00005580

UPNET ALTERNATE NAMES: NONE 00005990
DIMENSION: MXCLNT 00006003

PURPOSE: LIST OF NETS TERMINATING TO LEFT 00006010

OF TARGET CELL IN DECOMP. PROC. 00006020

USEu IN: LINE 00006030

COMMON AREA: BLANK 00006040

00006050

W ALTERNATE NAMES: NONE 00006C60
DIMENSION: MXCELS 00006070

PURPOSE: CELL WIDTH53 FOR CLUSTERING 00006030

USED IN: CLST 00006092

COMMON AREA: BLANK 00006100

00006110

WID ALTERNATE NAMES: W 00006120
DIMENSION: MXCELS 00006130

PURPOSE: CIRCUIT CELL WIDTHS 00006140

USED IN: ALL 00006150

COMMON AREA: NETDTA 00006160

00006170

ZPDLOC ALTERNATE NAMES: NONE 00006180
DIMENSION: MXPADS,2 00006190

PURPOSE : LIST OF PAD POSITIONS FOR GIVEN-SIZECOD06200

STAR 00006210

USED IN: PADP 00006220

COMMON AREA: BLANK 00006230

00006240

ZPDPLC ALTERNATE NAMES: NONE 00006250
DIMENSION: MXPADS,2 00006260

PURPOSE: LIST OF PLACED PAD LOCATIONS 00006270

USED IN: PADP,NOUT 00006280

COMMON AREA: PADPL 00006290

00005300

00006310

00006320

RAEARR AR AR AR AW AR A AT d Rk ke ek A d kb d 00004330
00006340

R 4
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¢
c
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<
¢
¢ MAIN CONTROL ROUTINE
c
c
(o 2 L Ty e L e
C
IMPLICIT INTEGER(A-Y)
¢
¢ DEFINE COMMON DATA AREAS
c
c
C GLOBAL COMMON
¢

COMMON /GLBL/ PRNTR,RDR,NCELLS NNETS,NPADS,DEBUG
& ,MXCELS, MXNETS, MXCLNT MXCLUS,MXNTSZ ,MXPADS MXNTCL
& ,MXROWS,MXCOLS,MXDFSIZ

¢ NET DATA COMMON

c
_COMMON /NETDTA/ NET(3000),WIDC1000),PADC100) ,NETNOS(500)
¢
c CLUSTER DATA COMMON
c
COMMON /CLSDTA/ CKR(500,3),TRACE(500,2},TRACK
c
c LINEAR ORDER DATA COMMCN
COMMON /LINDTA/ LINORD(1000)
c
c
¢ HEADER COMMON
c
COMMON /HEADER/ CAPIC1,CAPMC2,CAPVER,CAPREV,NAMET , NAME2
¢
c
c SET UP LOCAL DATA
¢
c
INTEGER STPLST(6),DALST(6),CARD(73),
& CNTWDL(13)/'GATE','NETS','LINE','NAME','DEBU', 'STAR',
& 'STEP','GO ','C ',"FIND','IMPR','SHOW','NEIG'/,
& STPNAM(6)/'CLUS',"LINE','WIRE',
& 'FOLD','RATE','DEPI'/
INTEGER HEAD(6)/'SIGM','A/S ','2A ','4 ',0 ',1 1y
INTEGER TEMP(100)
c

¢ DEFINE I,0 ASSIGNMENTS

00006350
00006360
00006370
00006380
00004390
00006400
00006410
00006420
Q0006430
00006440
00006450
00004460
QNa0s470
00006480
00006490
00006500
00006510
00006520
00006530
00006540
00006550
00006560
00006570
00006580
00006590
00006600
00006&861C
000065620
00006630
G0006640
00006650
000066£0
00004670
Q0006680
00006690
00006700
00004710
00006720
00006730
00006740
00006750
01006760
00008770
000Cs7€0
00006790
00006800
00006810
00006820
00006830
00006840
00006850
00006860
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RDR=15
PRNTR=6
IEFILE=12

SET MAX SIZES (VERSION DEPENDENT)

MXCELS=999
FXNETS=500
MXCLNT=3000
MXCLUS=700
MXNTSZ=100
MXPADS=100
MXNTCL=20
MXROWS=30
MXCOLS=100
AXDFS2=100

SET DEFAULT CONTROLS

DEBUG=0
ROWS=28
C0LsS=94
NFLSAV=3
NPISAV=1
MAXSOL=49
RN=1

CN=1

SET P HEADER INFO

CAPMC1=HEAD (1)
CAPMC2=HEAD (2)
CAPVER=HEAD(3)
CAPREV=HEAD(4)
NAME1=HEAD(S)
NAME2=HEAD(6)

PRINT HEADER

38

WRITE(PRNTR,999C9)CAPMCY, CAPMC2,CAPVER, CAPREV , NAMET ,NAME2
99999 FORMAT('1',40(1Hw)," CAPSTAR F ',2A4,' V.',AL,' REV.',A4

&, 5X,'NETWORK - ',2A4,5X,"STEP = DATA ENTRY')

INITIALIZE STEP LINKAGE CONTROL

ALL STEPS SELECTED INITIALLY--NO DATA AVAILABLE

000C6870
00006880
00006890
00006900
00006910
00006920
00006930
00006940
00006950
00006950
00006972
00006980
00006990
00007000
00007010
00007020
00007030
00007640
000c7as0
00007060
00007070
gocazo2n
00007090
00007100
0000711C
00007120
000C?7130
00007140
00007150
000071¢0
00307170
00007180
00007190
00007200
0000721C
00007220
Q0007230
00007240
00007250
00007260
00007270
00007280
00007290
00C07300
00007310
00007320
00007330
00007340
00007359
00007360
00007370
00007380
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3004

9001
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120

9002

OO OO =

9003
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pboO 100 1=1,6
STPLST(1)=1
DALST(12=0
CONTINUE

FORCE NEW RECORD AND GET NEXT CONMAND

CHAR=73
CALL GTITEM(TYPE,ITZM,ITEM2,CARD,CHAR)
IF(TYPE.EQ.4) GO TO 111

STRING?

IF(TYPE.EQ.2) GO TO 130
NO--TRY EQF
IF(TYPE.E&.S) GO 70 120
NOT ECF—SHOW ERROR

WRITE(PRNTR,9001) CARD

GLENN=Q

Cox=-6

WRITE(IEFILE,8004) GLENN,COX
FCRMAT(2(112))

WRITE(TEFILE,8001) CARD
FORMAT('0',73(A1)," RECORD PASSED')
FORMAT(75(A1))

GO TO 110

CCNTINUE

EOF SEEN--QUIT
WRITE(PRNTR,9002)
FORMAT('JEND OF INPUT DATA")
GO TO 1000

CONTINUE

STRING FOUND——CHECK AGAINST COMMAND LIST

'GATES TO.PATTERNS'?

IFCITEM.NE.CNTWDL(1)) 60 TO 140
WRITE(PRNTR,9003) CARD
FORMAT('0',72(A1))

LUCY=0

cox=-3

WRITECIEFILE,8004) LUCY,COX

CALL GTCELS(TYPE,ITEH,ITEM2,CARD,CHAR)
DALST(2)=1

GO TO 115

Ca007390
00007400
00007410
00007420
00007430
00007440
00007450
00007460
00007470
00007480
0000749G
00007500
¢ooa7s10
00007520
00007530
00007540
00007550
00007562
00007570
00007580
00007590
000076C0
00007610
00007620
08007630
000076490
00007650
00007660
00007670
00007630
00007690
00007700
Q0o07710
00007720
00007730
00007740
00007750
00007750
00007770
00007780
00007790
gooQrsco
00c07810
00007820
00007830
00007840
00007850
00007860
£o0a7870
00007880
00007890
00007900
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160
165

166
9004

167

9005

'NETS'?

IF(ITEM.NE.CNTWOL(2)) GO TO 150
WRITE(PRNTR,9003) CARD

GLENN=0

COx==4

WRITE(IEFILE,8004) GLENN,COX

CALL RDNETS(TYPE,ITEM,ITEMZ2,CARD,CHAR)
DALST(1)=1

GO TO 115

'LINEAR CRDER'?

IF(ITEM.NE.CNTWDL(3)) GO TO 140
WRITE (PRNTR,9003) CARD

CALL GTORD(TYPE,ITEM,ITEN2,CARD,CHAR)
DALST(5)=1

STPLST(1)=0

STPLST(2)=0

GO TO 115

'NAME'?

IF(ITEM.NE.CNTWDL(4)) GO TO 170

CALL GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)
GO T0(166,167,166,165,120),TYPE
WRITE(PRNTR,9004) CARD

00007910
00007920
00007930
00007940
00007950
00007960
00067970
00007980
00007990
00008000
00008910
00005020
00068030
00008040
00008050
,» 00003060
00008070
02008050
. 00008070
00008100
00008110
00008120
00008130
00008140
00008150
00008160
00008170
00008180

FORMAT (*QWARNING(MAIQ1) —EXPECTED NETWORK NAME--RECORD WAS:'//20x,00008190

& 72(A1)//' IGNORED")

GO TO 110

NAME1=ITEM

NAME2=ITEM2

WRITE(PRNTR,9005) NAME1,NAMEZ
FORMAT('ONAME, ',2(A4))
FUTURE=0

SHOCK==1

WRITE(IEFILE,8G04) FUTURE,SHOCK
WRITECIEFILE,800«) NAME1,NAMEZ2
GO 10 110

"DEBUG'?

IF(ITEM.NE.CNTWDL(5)) GO TO 180
WRITE(PRNTR,9003) CARD

DEBUG=1

GO TO 110

"STAR SIZE'?

IF(ITEM.NE.CNTWDL(6)) GO TO 150
CALL GTITEM(TYPE,ITEM,ITER2,CARD,CHAR)

00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
00008280
00008290
00008300
00008310
00008320
00008330
» 00008340
00008350
00008360
00008370
00008380
00008390
00008400
00008410
00008420

1
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9006

184
185
186

9007

- VOO

9010

192

193

194

9003

195

196

9009

197

9011

OOONOOO
(o]
[}
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GO YO (183,183,184,182,120) ,1YPE
WRITE(PRNTR,9006) CARD _
FORMAT (' OWARNING(MAI02) —EXPECTED STAR SIZE-—~RECORD WAS:'//20X,
& 72(A1)//' SIZE COMMAND IGNORED®)

GO YO 110 '

R1=ITEM

CALL GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)

GO TO (183,183,186,185,120),TYPE

ROWS=R1 .

COLS=1TEN

WRITE (PRNTR,9007) ROWS,COLS
FORMAT('OSTAR SIZE',2(15))
DEJA=0

Vu=-2

WRITE(IEFILE,8004) DEJA,VU
WRITE(IEFILE,B004) ROWS,COLS
60 TO 110

'STEP'?

IFCITEM.NE.CNTWDL(7)) GO TO 200
WRITE(PRNTR,9010)

FORMAT('OSTEPS SELECTED")

D0 192 1=1,6

STPLST(I)=0

CONTINUE

CALL GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)

60 TO (194,195,194,111,120),1yPE

WRITE(PRNTR,9008) CARD

FORMAT ('OWARNING (MAI03) —~EXPECTED STEP NAME—RECORD WAS:'//20X,
& 72CA1)//' 1TEM IGNORED')

GO TO 193

™P=0

D0 196 I=1,6

IF(ITEM.EQ.STPNAMCI)) THP=1

CONTINUE

IF(TMP.NE.O) GO TO 197
WRITE(PRNTR,9009) ITEM,ITEM2

FORMAT ('OWARNING(MAI04)—EXPECTED STEP MAME—DATA WAS: ',2(A4),
& ' —IGNORED'")

GO TO 193

STPLST(TMP)=1

WRITE(PRNTR,9011) ITEM,1TEMZ
FORMAT('Q',20X,2(A4))

GO TO 193

'G0'?
IFCITEM.EQ.CNTWDL(8)) GO TO 1000

COMMENT?

00008430

00008440
00008450
00008460
00008470
00008430
00008490
QooQssco
00008510
00008520
00008530
00008540
00008550
00008560
00008570
00008580
00008590
00008600
00008610
00008420
00008630
00008640
00008650
00008660
00008670
00008680
00008690
00008700
Qooo8710
¢oQoar20
oooesr730
00008740
00008750
00n08760
00008770
00008780
00008790
Qccossann
00008810
00008820
00008830
00008840
00008350
00008360
00008870
00008880
00008890
00008900
00008910
00008920
00008930
00008940
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IFCITEM.NE.CNTWDL(9)) GD TO 210
WRITE(PRNTR,9003) CARD T
GO YO 110

'FIND'?

NOYOO

10 IF(ITEM.NE.CNTWDL(10)) GO TO 200
WRITE(PRNTR,9003)CARD

211 CALL GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)

60 10 (220,220,215,211,120),TYPE
215 MALSOL=ITEM

GO TO 110
220 WRITE(PRNTR,9040) ITEM, ITEM2

&2

00008950
00008960
00008970
00008980
00008990
00009000
00009010
00009020
00009030
00009040
00009050
00009060
00009070

9040 FORMAT ('OWARNING(MAIO5) —EXPECTED NUMERIC FIELD —— DATA WAS: ',00009080

& 2(A4)," — COMMAND IGNORED')

GO 1O 110

C

C 'IMPROVE'?

C

300 IF(ITEM.NE.CNTWDL(11)) GO TO 400
WRITE(PRNTR,9003) CARD

301 CALL GVITEM(TYPE,ITEM,ITEMZ,CARD,CHAR)
G0 10 (220,220,310,301,120),TYPE

310 NFLSAV=ITEM
GO TO 110

400 CONTINUE

C

C 'NEIGHBORHOOD*?

c .

500 IF(ITEM.NE.CNTWDL(13)) GO TO 900
WRITE(PRNTR,9003) CARD

501 CALL GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)

60 10 (220,220,510,501,120),TYPE
510 R1=ITEM

M CALL GYITEM(TYPE,ITEM,ITEMZ,CARD,CHAR)

GO T0(220,220,520,511,120),TYPE
520 RN=R1
CN=ITEM
G0 TO 110
900 WRITE(PRNTR,9001) CARD
PING=0
PONG=~6
WRITE(IEFILE,B8004) PING,PONG
WRITECIEFILE,8001) CARD
60 TO 110
1000 CONTINUE
c
C

c
C
¢ CHECK FOR CELL & NET OEFINITION

A Y
d

00009090
00009100
00009110
00009120
00009130
00009140
00009150
00009160
00009170
0coo9180
00009190
00009200
00009210
00009220
00009230
00009240
00009250
00009260
00009270
00009280
00009290
0co09300
00009310
00009320
00009330
00009340
000G9350
00009360
00009370
00009380
00009390
00009400
00009410
00009420
00009430
00009440
00009450
00009460



KING=0
KONG=-7

WRITE(IEFILE,B004) KING,KONG

ENDFILE IEFILE

IF(DALST(1) .NE.D) GO TO 1010

WRITE(PRNTR,9020)

9020 FORMAT('OERROR(MAIO1) ——NET DEFINITION MISSING')

STOP

1010 IF(DALST(2).NE.D) GO TO 1020

WRITE(PRNTR,9021)

9021 FORMAT('OERROR(MAI02) —CELL DEFINITION MISSING')

STOP
DO INPUT DATA X-CHECKING
CALL XCHECK(DALST(5))

CLUSTERING SELECTED?

OO0 2000
o
n
o

IF(STPLST(1).€Q.1) GO TO 1200

[ e

IF(DALST(5).NE.O) GO TO 1030

WRITE(PRNTR,9022)

9022 FORMAT ('OWARNING(MAIO6) —CLUSTERING STEP NOT SELECTED BUT NO'
& ' LINEAR ORDER ENTERED'//' PROCEEDING AT CLUSTERING',

& ' STEP"
GO TO 1200

C
C FORM CELL-NETS (NO CLUSTERS)
o
1

030 CALL CELNET(D)
DALST(4)=1
GO TO 1300

¢
¢ DO CLUSTERING STEP
C
1

200 CALL CLSTER
DALST(3)=1

c FORM CELL-NETS (WITH CLUSTERS)

CALL CELNET(D)
DALST(4)=2

C
¢ FORM LINEAR ORDER

CALL LINEUP
DALST(5)=1

NO—#MAKE SURE LINEAR ORDER IS IN

00009470
00009480
00009490
00009500
00009510
00009520
00009530
00009540
00009550
00009560
00009570
00009580
00009590
00009600
00009610
00009420
00009630
00009640
00009650
00009660
00009670
00009680
00009690
00009700
00009710
00009720
00009730
00009740
00009750
00009760
00009770
00009780
00009790
00009800
00009810
00009820
00009830
00009840
00009850
00009860
00009870
00009830
Q0009890
00009900
Q0009910
00009920
00009930
00009940
00009950
00009960
00009970
00009980
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¢
c
1300

¢
C
¢

¢
2000
%030

c

SHOW WIRECROSS OUTPUT IF SELECTED
IF(STPLST(3).EQ.1) CALL UZRCR#

BUILD PASS FILE FOR PART B

CALL PASS(ROWS,COLS,NFLSAV,NPISAV, MAXSOL ,RN,CN)

WRITE(PRNTR,9030)
FORMAT ('1NORMAL CAPSTAR PART 2A TERMINATION'//' RUN PART 2B TO CONG0Q10080

SUBROUTINE GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)

C ® ik i it sk k ke i e e e e e i ke e

c

c
¢
C
c
¢
C
¢
C
c
C
C
C
¢
C
¢
C
C
c
C
C
c

oo

[aNaeNaeNal

GTITEM — READS UNFORMATTED FIELDS FROM CARDS.

FIELDS ARE TERMINATED BY COMMA.

NUMERIC FIELDS ALSO TERMINATED BY SP.

FIRST 4 COLUMNS OF PHYS. RECORD BLANK INDIC
ATES CONTINUED LOGICAL RECORD. NUMERIC
ITEMS (INTEGER ONLY) RETURNED IN ITEM.
FIRST 8 CHARACTERS OF STRINGS RETURNED

IN ITEM AND ITEM2. CARD IMAGE STORED IN
ARRAY CARD,

ITEM TYPE CONTAINED IN TYPE:

STRING

INTEGER

END OF LOGICAL RECORD
END OF DECK

Ve WN
i

L data sl lssssasaaasaletassanatsfeassasastasysnes]

IMPLICIT INTEGER(A-Z)
DEFINE CHARACTERS WE WANT TO LGOK FOR
COMMON /GLBL/ PRNTR,RDR,XXX(14)

INTEGER CARD(73),A/'A  '/,1/'T '/ MINUS/'- '/,
& BLANK/®

'/,COMMA/Y,  '/,DIGCION/'Q ','Y Y,
"'4 l’ls I'lb I’l7 .’.8 l'l9 ’I

INTEGER ENDFLG/0/

CHECK FOR PENDING END OF DECK

00009990
00010000
00010010
00010020
00010030
00010040
00010050
00010060
00010G70

00010090
00010100
00010110
00010120
00010130
00010140
00010150
00010160
00010170
00010180
00010190
00010200
00010210
00010220
00010230
00010240
00010250
00010260
00010270
00010280
00010290
00010300
00010310
00010320
00010330
00010340
00010350
00010360
00010370
00010380
000103%0
00010400
00010410
00010420
00010430
00010440
00010450
00010460
00010470
00010480
00010490
00010500
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IF(ENDFLG.EQ.Q ) GO TO 10
TYPE =5
G0 TO 20000

CHECK FOR END OF RECORD

IF(CHAR.LE.72) 60 TO 1200

READ NEXT CARD INTQ ARRAY CARD
READ(RDR,1000,END=10000> (CARD(1),1=1,72)

FORRAT(72(A1))

INITIALIZE POINTER INTO CARD

CHAR=1

CHECK FOR CONTINUED RECORD
bo0 1100 1=1,4

IF(CARD(I).EQ.BLANK) 60 TO 1100

NOT CONTINUED-— RETURN END OF RECORD
TYPE=4

60 TO 20000

CONTINUE
CHAR=5

ARE WE LOOKING AT THE START OF A STRING?
CONTINUE
IFCCCARDCCHAR) .LT.A) ,OR.(CARD(CHAR) .GT.2)) GO TO 2000

STRING START FOUND— RESET PASS FLAG

1FLAG=0
ITEN2=BLANK

SET UP ITER FOR JAMMING OPERATION

CONTINUE
ITEN=CARD(CHAR)

00010510
00010520
00010530
00010540
00010550
00010560
00010570
00010580
00010590
00010400
00010610
00010620
00010630
00010640
00010650
00010660
00010670
00010680
00010690
00010700
00010710
00010720
00010730
00010740
00010750
00010760
00010770
00010780
00010790
00010800
00010810
00010820
00010830
00010840
00010850
00010860
00010870
00010880
00010850
00010900
00010910
00010920
00010930
00010940
00010950
00010960
00010970
00010980
00010990
00011000
00011010
00011020
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CHAR=CHAR+1
JAM FOUR CHARACTERS INTC TERNM

po 1515 1=1,3
CNT=4~1

CHECK FOR FIELD TERMINATION

IFCCCARD(CHAR) .EQ.COMMA) ,OR. (CHAR.EQ.71)) GO TO 1520
CALL JAM(ITEM,CARD(CHAR) ,CNT)

CHAR=CHAR+1

CONTINUE

IF ONLY ONE PASS THROUGH THIS SECTION MADE, DO IT
AGAIN — SAVE ITEM IN TEMP

IFCIFLAG.NE.O) GO TO 1510
IF((CARD(CHAR) .EG.COMMA) ,OR. (CHAR.ER.71)) 60 TO 1520
IFLAG=1

TEMP=ITEM-

GO TO 1505

FIRST 8 CHARACTERS WERE JAMMED, BUT STRING FIELD
END HASN'T BEEN FOUND-— EAT CHARACTERS UNTIL
COMMA OR END OF CARD SEEN

CHAR=CHAR+1
IF(CCARD(CHAR) .NE.COMMA) .AND.(CHAR.LT.71)) GO TO 1510

SET TYPE NUMBER AND CLEAN UP FOR STRING EXIT
CONTINUE

CHAR=CHAR+1

TYPE=2

1F(IFLAG.EQ.0) GO TO 20000

ITEM2=ITEM

ITEM=TEMP
G0 TO 20000

CHECK FOR NUMERIC FIELD

IFC(CARD (CHAR) .NE.MINUS) .AND.((CARD(CHAR) .LT.0IG(1))
& .OR.(CARD(CHAR) ,GT.DIG(10)))) GO TO 2500

NUMERIC FIELD FOUND=-INITIALIZE

TYPE=3

00011030
00011040
00Q11050
00011060
00011070
00011080
00011090
00011100
00011110
00011120
00011130
00011140
00011150
00011160
00011170
00011180
00011190
00011200
00011210
00011220
00011230
00011240
00011250
00011260
00011270
00011280
00011290
00011300
00011310
00011320
00011330
00011340
0C011350
00011360
00011370
00011380
00011390
00011400
00011410
00011420
00011430
00011440
00011450
00011460
00011470
00011480
00011490
00011500
00011510
00011520
00011530
00011540
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RMIFLG=0
ITEM=0

CHECK FOR NEGATIVE NUMBER

IF(CARD(CHAR) .NE.MINUS) GO YO 2050
MIFLG=1
CHAR=CHAR+1

AS LONG AS DIGITS ARE SEEN, KEEP NRULTIPLYING
ITEM BY TEN AND ADDING NEW DIGIT

o0 2100 1=1,10

IF(CARD(CHAR) ,NE.DIG(I)) GO TO 2100
ITEM=ITEM*10+1~1

60 TO 2200

CONTINUE

WHEN OUT OF DIGITS, SET RESULT SIGN AND EXIT
IF(MIFLG.EQ.1) ITEM=-1TEN
GO TO 20000

IF NOT NUMERIC OR STRING, IGNORE

CONTINUE
CHAR=CHAR+1
60 TO 10

END OF DECK SEEN

TYPE=4
ENDFLG=1

NORMAL ROUTINE EXIT

RETURN
END
SUBROUTINE JAR(CITEM,CAR,CNT)

rarkdhdwinkdr JAM —— LOADS CHARACTER IN INTEGER

PASSED INTO NORMAL A4 INTEGER
FORMAT

00011550
00011560
00011570
00011580
00011590
00011600
00011610
00011620
00011630
00011640
00011650
00011660
00011670
00011680
00011690
00011700
00011710
00011720
00011730
00011740
00011750
00011760
00011770
00011780
00G11790
00011800
00011810
00011840
00011830
00011840
00011850
00011860
00011870
00011880
00011890
00011900
00011910
00011920
00011930
00011940
00011950
00011960
00011970
00011980
00011990
00012000
00012010
00012020
00012030
00012040
00012050
00012060

C ———
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IMPLICIT INTEGER (A-2)
00 100 J=1,CNT
ITEM=1ITEM/256
CONTINUE
IFCITEM.LT.0) ITEM=ITEM-1
b0 200 J=1,CNT
ITEM=ITEM*256
CONTINUE
D=4~CNT
C=CAR
00 300 J=1,D
C=C/256
CONTINUE
IF(C.LT.0) C=C-1
ITEM=ITEM+C
IFC(C.LT.0) ITEM=ITEM+256%=CNT
RETURN
END
SUBROUTINE XCHECK(LOEFLG)

e o oty dede v o e ol e e Aok ol S o o e e ek e s s s e el e o e i

XCHECK-— PERFORMS CROSS-CHECK TO DETECT
ERRORS IN INPUT DATA

de B de kv et vk o ek Sk sl b e e W e A e Wk e ik

IMPLTCIT INTEGER(A-Y)

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG,MXCELS,XXX(9)
COMMON /LINDTA/ LC100Q)

COMMON /NETDTA/ NETS(3000),WID(1000) ,PAD(100) ,NETNOS(500)
COMMON TEMP(1000)

PRINT HEADER
WRITE(PRNTR,100)
FORMAT('0',12X,'DATA CROSS~CHECK INITIATED')
EFLG=0
CLEAR TEMP ARRAY
00 110 1=1,MXCELS
TEMP(I)=0
CONTINUE
CHECK FOR UNDEFINED CELLS

NET=1
NETPNT=1

00012070
00012080
00012090
00012100
00012110
00012120
00012130
00012140
00012150
00012160
00012170
00012180
00012150
00012290
00012210
00012220
00012230
00012240
00012250
00012260
00012270
00012280
00012290
00012300
00012310
00012320
00012330
00012340
00012350
00012360
00012370
00012380
00012390
00012400
00012410
00012420
00012430
00012440
00012450
00012460
00012470
00012480
00012490
00012500
00012510
00012520
00012530
00012540
00012550
00012560
00012570
00012580
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- 00012590
NEXT LOC. IN NETS ARRAY 00012600
00012610

TRY=NETS (NETPNT) 00012620
IF(TRY.NE.O) GO TO 130 00012630
NET=NET+1 Q0012640
NETPNT=NETPNT+1 00012650
GO TO 120 00012640
IF(TRY.EQ.~1) GO TO 200 00012670
00012680

GOT A CELL #— SEE IF THERE'S A WIDTH 00012690
00012700

IF (WID(TRY).EQ.0) GO TO 150 00012710
TEMP(TRY)=1 00012720
60 TO 125 00012730
CONTINUE 00012740
00012750

NO WIDTH— CHECK FOR PAD 00012760
00012770

DO 155 I=1,NPADS 00012780
IF(PADCI).EQ.TRY) GO TO 140 00012790
CONTINUE 00012800
00012810

NOT A PAD == FLAG AN ERROR 00012520
00012830

WRITE(PRNTR,160) TRY,NETNOS(NET) 00012840
FORMAT('0',20X, 'ERROR(XCHD1) ——CELL ',I4,' IN NET ',I4,' NOT SPEC100012850
&F1ED') 00012860
EFLG=% 00012870
G0 TO 125 00012880
CONTINUE 00012890
00012900

CHECK FOR UNCONNECTED CELLS 00012910
00012920

I=1 00012930
CONTINUE 00012940
IF((WIDCI).NE.O) . AND.(TEMP(I).EQ.0)) WRITE(PRNTR,210) I 00012950
IF((WIDCI).NE.O).AND.(TEMP(I).EQ.0)) EFLG=1 00012960
FORMAT('0',20X,'ERROR(XCHO2) —CELL *',14,' IN NO NETS') 00012970
1=1+1 00012980
“E(I.LT.MXCELS) GO TO 250 00012990
IF(NPADS.EQ.0) GO TO 221 00013000
DO 220 I=1,NPADS 00013010
IFCTENP(PAD(I)) EQ.0) WRITE(PRNTR,210) PAD(I) 00013020
IF(TEMP(PAD(1);.30.0) EFLGS1 00013030
CONTINUE 00013040
00013050

ALL DONE 00013060
00013070

LINEAR ORDER ENTERED? 00013080
00013090

IF(LOEFLG.EQ.0) GO TO 226 00013100
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YES =- MAKE SURE CELLS DEFINED

(o)

DO 222 1=1,MXCELS
IF(L(1).EQ.D) GO TO 226
IFCTEMP(L(1)).NE.Q) GO TQ 222
WRITE(PRNTR,7000) L(I)

00013110
00013120
00013130
00013140
00013150
00013160
00013170

7000  FORMAT('OERROR(XCHO3) — CELL',14,' IN LINEAR ORDER NOT DEFINED')00012180

EFLG=1
222  CONTINUE
226  CONTINUE
IF(EFLG.EQ.0) GO TO 500
WRITE(PRNTR,300)
300 FORMAT('Q','EXECUTIIN TERMINATED DUE TO CROSS-ChECK ERRORS')
STOP
SG0  WRITE(PRNTR,510)
510  FORMAT('Q',12X,'DATA CROSS-CHECK COMPLETED')
RETURN
END
SUBROUTINE CLSTER
¢
R L e I
c
C

¢ CLUSTERING ROUTINE
C
e e e T e
o
C
C
IMPLICIT INTEGER(A-Y)
COMMON TEMP(100) ,8ANK(100) ,REG(1000),
& NC(500),PC(500),8C(3000) ,CELLCT000),
& NN(1000) ,PN(1000) ,BN(3000) ,wW(1000)
&,aQ(;01) ,N8P(1700)
c
C DEFINE COMMON DATA AREAS
c
C
C GLOBAL COMMON
C
COMMON /GLBL/ PRNTR,RDR,NCELLS NNETS,NPADS,DEBUG
&,MXCELS MXNETS MXCLNT MXCLUS ,MXNTSZ ,MXPADS ,MXNTCL
§ ,MXROWS,MXCOLS,MXDFSZ
c
¢ NET DATA COMMON
c
CORMON /NETOTA/ WETS(3000),WIDC1000),PAD(100) ,NETNOS(500)
C
C CLUSTER DATA COMMON
c

COMMON /CLSOTA/ CHR(700,3),TRACE(700,2),TRACK

00013190
00013200
00013210
00013220
00013230
00013240
00013250
00013260
00013270
00013280
00013290
C0013300
00013310
00013320
10013330
00013340
00013350
00013360
00013370
00013380
00013390
00013400
00013410
00013420
00013430
00013440
00013450
00013460
00013470
00013480
00013490
00013500
00013510
00013520
00013530
00013540
00013550
00013560
00013570
00013580
00013590
00013600
00013610
00013620
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c
v HEADER COMMON
c .
COMMON /HEADER/ CAPMC: ,CAPMC2,CAPVER,CAPREV, NANE1 KANEZ
¢
c
c PRINT HEADER
¢

WRITE(PRNTR,99999)CAPRCY,CAPMC2,CAPVER,CAPREV,NARET  NAME2
99999 FomT('1',4°(1H'),' CAPSTAR ' .’ZAA'. l'n"“'. ﬁEVl"“'
& 5X,'NETWORK = ',2A4,5X,'STEP ~ CLUSTERING')

SET UP LOCAL DATA AREAS

s N aNelNel

FLG1=]
IX=1
TRACK=1
DO &0 I=1,NXNETS
NC(I)=0
PC(I)=0
4C CONTINUE
b0 &2 1I=1,1XCELS
W(I)=0
42 CONTINUE

c LERO BC ARRAY
' 00 43 I=1,MXCLNT

BC(I)=0
43 CONTINUE
c

&=0

PS=1

NETPNT=1

IF(DEBUG.EQ.1) WRITE(PRNTR,1002)
1002 FORMAT('O',' NET',2X,'SIZE',2X,'CELLS")

¢ LERO TEHMP,BANK ARRAYS
1 00 5 I=1,MXNTSZ
TEMP(I)=0

BANK (1)=0

CONTINUE

RETRIEVE NET FROM INPUT ARRAY

I=0
14 I=1+1
IFC(I.LE.MXNTSZ) GO TO 6001
WRITE(PRNTR,7001)
7001 FORMAT('OERROR(CLSO01) ~—MAX NET SIZE EXCEEDED FOR TEMP ARRAY')
sToP
6001 IF(NETPNT.LE.MXCLNT) GO TO 6002

00013630
00013640
00013650
00013640
00013670
00013680
00013690
00013790
00013710
00013720
00013730
00013740
00013750
00013760
0G013770
00013780
00013790
00013800
00013810
00013820
00013830
00C13840
00013850
00013860
00013870
00013880
00013890
00012220
00013910
00013920
00013930
00013940
00013950
00013960
00013970
00013980
00013990
00014000
00014010
00014020
00014030
00014040
00014050
00014060
00014070
00014080
00014090
00014100
00014110
00014120
00014130
00014140
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9000
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34
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WRITE(PRNTR,7002)

FORMAT (*0ERROR(CLS02) —MISSING END MARKER IN NET ARRAY')
STOP ' - -
TEMP(I)=NETS(NETPNT)

NETPNT=NETPNT+1

IF(TEMP(I) .EQ.~1)GO TO 37

IF(TENP(1) .NE.GIGO TQ 14

ARRANGES ELEMENTS IN EACH NET IN ORDER
D0 25 J=1,MXNTSZ

N=J+1

STOR=TEMP(J)

IF(STOR.EQ.0)GO TO 9000

DO 20 I=N,MXNTSZ

IF(TENP(I) .EQ.0)GO =0 25

IF(STCR.LE.TEMP(I))GO TO 20

TEMP(J)=TEMP(I)

TEMP(I)=STOR

CONTINUE
CONTINUE

DELETES THE DOUBLE ELEMENT IN EACH NET LINE AND
STORES IN BANK ARRAY.

CONTINUE

N=0

ARRANGE BANK SAME AS TEMP, BUT DELETE REPEATED ELEMENTS
D0 30 I=1,MXNTSZ

GGG1=TEMP(I)

IF(GG61.EQ.0)GO TO 34

N=N+1

RANK (N)=GGG1

1F(GGG1.EQ.TEMP(I+1)) N=N-1

CONTINUE

R=R+1
FORM NC, PC, BC ARRAYS

Crwwxx TAKES PLACE OF POINT1 SUB saswwradiiatas

C

50

1003
100

37

NC(R)=N

PC(RI=PS

0018=NC(R)

0o 50 I1=1,0018
BC(PS+(1-1))=BANK(1)

CONTINUE

IF(DEBUG.EQ.0) GO TO 100
WRITE(PRNTR,1003) NETNOS(R) N, (BC(PS+(1-1)),1=21,0018)
FORMAT('0',14,2X,14,2X,24(14,1X))
PS=PS+0018

G0 10 1

CONTINUE

00014150
000141640
00014170
00014180
00014190
00014200
00014210
00014220
00014230
00014240
00014250
00014260
00014270
00014280
00014290
00014300
00014310
00014320
00014330
00014340
00014350
00014360
00014370
00014380
00014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00014480
00014490
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
00014580
00014590
00014600
00014610
00014620
00014630
00014640
00014650
00014660
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BUILD NBP (NUMBER BURIED PADS) ARRAY
LNCT=MXCELS+MXCLUS
b0 500 I=1,LNC?
NBP(1)=0
CONTINUE
00 510 I=1,NPADS
IF(PAD(1).EQ.0) GO TO S20
NBP(PAD(I))=1
CONTINUE
CONTINUE
CALL PQINT2(FLGT)
CALL REORG(FLG1,IX)
WRITE(PRNTR,8002)
FORMAT('0',20X, '"NORMAL CLUSTERING STEP TERMINATION')
RETURN
END
SUBROUTINE POINT2(FLGY)

SUBROUTINE POINT2  wiriwdwdirawd

MAKES ARRYS CELL, NUMBER OF NETS(NN), POINTER FOR NET(PN)
& ARRAY CONTAINING NETS(BN)

IMPLICIT INTEGER(A-Y)
COMMON TEMP(100),BANK(100) ,REG(1000) ,NC(500),
& PC(500),8C(3000),CELL(1000) ,NN(1000),PN(1000) ,BN(300C) ,w(1000)
&,Q0(101) ,N8P(1700)
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG
& ,MXCELS,MXNETS,MXCLNT,MXCLUS ,MXNTSZ MXPADS ,RXNTCL
& ,MXRONS,MXCOLS ,MXDFSZ

COMMON /NETDTA/ NETS(3000),W10(1000),PADC100) ,KETHOS(50G)
IN=1

ZERO NN, PN, BN ARRAYS
DO 86 I=1,MXCELS
CELL(I)=0

NN(I)=0

PN(1)=0

CONTINUE

00 91 I=1,MXCLNT
BN(I1)=0

CONTINUE

IF NCCIN) = 1 THEN NET 1S GONE IKTO PARTITION

00014670
00014680
00014690
00014700
00014710
00014720
00014730
00014740
00014750
00014760
00014770
00014780
00014790
00014800
00014810
00014820
00014830
00014840
00014850
00014860
00014870
00014880
00014850
00014900
00014910
00014920
00014930
00014940
00014950
00014960
00014970
00014980
00014990
00015000
00015010
00015020
00015030
00015040
00015050
00015060
00015070
00015080
00015090
00015100
00015110
00015120
00015130
00015140
00015150
00015160
00015170
00015180
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7001
6000

84
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IN=IN-1Y

IN=IN+1
IF(IN.LE.MXNETS) GO TO 4000
WRITE(PRNTR,7001)

FORMAT ('OERROR(POI01) —MISSING END MARKER IN NC ARRAY')
sToP

IF(NCCIN).EQ.1) GO TO 79
1B=1

IF PC(IN)=0 THEN END OF FILE
0019=PC(IN)

IF(0019.E@.0) GO TO 83
0C1=0019+NC(IN) -1
00 84 1.J=0019,001

BANK(IB, 8C(IJ)

1B~18#1

CONTINUE
BANK(1B)=0

C wwrar MAKES CELL ARRY AND NUMBER OF NETS LOCATED IN(NN)=»

820

7002
68
67

75

8003

00 75 I =1,MXNTSZ

JJ=1 ‘

IF(BANK(I).EQ.0) GO TO 79

IF(CELL(JJ) .EQ.BANK(I)) GO TO 68

IFCCELLUJJ) .EQ.0) GO TO 67

JJ3JIH :

IF(JJ.LE.MXCELS) GO TO 820

WRITE(PRNTR,7002)

FORMAT ( 'OERROR(P0102) =OUT OF SPACE IN CELL ARRAY")
STOP

NN (JJ)=NNCIJ) +1

GO T0 75 \
IFCFLGT.NE.1) W(JJ)=(BANK(I)#10w*6)+WID(BANK(]))
CELL(JJ)=BANK(I)

NN ) =1

CONTINUE
WRITE(PRNTR,8003)

FORMAT(' ERROR(PQIO3) -~MISSING END MARKER IN NET ARRAY')
STOP

C wwkww*NAKES ARRYS PN(POINTER FOR NETS) AND BANK FOR NETS.

100
110

11

FLGY=1

PN(1)=1

00 100 I=2,MXCELS
IF(CELL(I).EQ.0) GO TO 110
PN(I)=PN(I-1) +NN(I~1)
CONTINUE

NET=1

L=1

IF(NC(NET).EQ.1) GO TO 131

00015190
00015200
00015210
00015220
00015230
00015240
00015250
00015260
00015270
00D15280
00015290
00015300
00015310
00015320
00015330
00015340
00015350
00015360
00015370
00015380
00015390
00015400
00015410
00015420
00015430
00015440
00015450
00015460
00015470
00015480
00015450
00015500
00015510
00015520
00015530
00015540
00015550
00015560
00015570
00015580
00015590
00015600
00015610
00015620
00015630
00015640
00015650
00015660
00015670
00015680
00015690
00015700




120
8004
115

127

8005
128

130
131

135

OO OO0

55

0020=PC(L)
IF(0020.EQ.0)GO TO 135
002=0020+NC (L) -1
00 130 1=0020,002
G6G1=8C (1)
IF(6661.EQ.0) 60 TO 135
b0 120 J=1,MXCELS
IF(CELL(J) .EQ.GGG1) 6O TO 115
CONTINUE
WRITE(PRNTR,8004) 6661
FORMAT(' ERROR(POI04) —CELL ',IS,' NOT IN CELL ARRAY')
STOP
0021=PN(J)
003=0021+NN (J) -1
DO 127 K=0021,003
IF(BN(K).EQ.0) 60 TO 128
CONTINUE
WRITE(PRNTR,8005)
FORMAT(' ERROR(POIOS) — NO SPACE IN BN ARRAY')
STOP
BN(K)=NET
CONTINUE
NET=NET+1
L=L+1
GO TO 111
RETURN
END
SUBROUTINE REORG(FLG1,IX)

IMPLICIT INTEGER(A-Y)
COMMON TEMPPP(100) ,BANK(100) ,REG(1000) ,NC(500),
& PC(500),BC(3000),CELL(1000),NNC1000) PN (1000),BN(3000),
& W(1000),TEMP(101)
&,N8P(1700)
COMMON /CLSDTA/ CHR(700,3),TRACE(700,2), TRACK
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG
& ,MXCELS,MXNETS,MXCLNT,MXCLUS,MXNTSZ ,MXPADS ,MXNTCL
& ,MXROWS,MXCOLS ,MXDFSZ
COMMON /NETDTA/ NETS(3000>,WID(1000),PAD(100),NETNOS(500)
1F (DEBUG.EQ.0) GO TO 5
WRITE (PRNTR,6001)
FORMAT('1CELL ',5X,'NN  ',5X,'W %)
DO & I=1,MXCELS
WRITE(PRNTR,6002) CELL(I),NNCI),W(CD)
FORMAT(' *,2(15,5X),19)
CONTINUE

00015710
00015720
00015730
00015740
00015750
00015760
00015770
00015780
Q0015790
00015800
00015810
Q0015820
00015830
00015840
00015850
00015860
00015870
00015880
00015890
00015%00
00015910
00015920
00015930
00015940
00015950
00015960
00015970
00015980
00015990
00016000
00016010
00016020
00016030
00016040
00016050
00016060
00016070
00016080
00016090
00016100
00016110
00016120
00016130
00016140
00016150
00016160
00016170
00016180
00016190
00016200
0001621C
0001622
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56
CONTINUE

comMP=1000
FL61=1

FIND TOTAL WIDTH (W9) AND TOTAL STARTING METAL (IN9)

w9=0
IM9=0.
00 100 I=1,MXCELS
IF{CELL(1).EQ.0) GO TO 200
''C=WID(CELL/I))
WI=NG+NC
1M9=255+(SQRT(FLOAT (WC) ) =FLOAT(NNCI)))
CONTINUS
ICD=1M9/FLOAT (W9)
WRITE(PRNTR,7001) w9,ZM9,2C0

7001 FORMAT('0',12X,'CHIP AREA=',I5,' TOTAL METAL =',F6.0,

& ' CHIP DENSITY =',F5.1)

ALL CELLS CLUSTERED?— IF SO, EXIT TH1S PORTION

1=0

NUMCLS=0

I=I#+

IF(CELL(I).EQ.0) GO TO 432
IFCCELL(I).LT.1000.AND.WIDCCELL(I)).EQ.0) GO TO 205
NUMCLS=NUMCLS+1

IF(NUMCLS.EG.1) GO TO 205

FIND SMALLEST CELL (SMLEST)

SMLEST=0

SMLWID=10%%6

PNT=0

1=1

IF END OF W ARRAY, WE'RE DONE FINDING SMALLEST

IF(W(1).EQ.0) GO TO 1000
CELLI=W(I)/10%+6

FIND IF THIS CELL IS IN CELL ARRAY

J=1

IFCCELL (J) .EQ.CELLT) GO TO 210

IF(CELL(J).EQ.0) GO TO 230

J=J+1

GO TO 202

FOUND IT-— CHECK WIDTH AGAINST CURRENT SMALLEST

WIDTH=(W(1)-CELL1#10%*68)

00016230
0001ucé0
00016250
00016260
00016270
00016280
00016290
00016300
00016310
00016320
00016330
00016340
00016350
00016360
00016370
00016330
00016390
00016400
00016410
00016420
00016430
00016440
00016450
00016460
00016470
00016480
00016490
00016500
00016510
00016520
00016530
00016540
00016550
00016560
00016570
0001658
00016590
00016600
00016610
00016620
00016630
00016640
00016650
00016660
00016670
00016680
00016690
00016700
00016710
00016720
00016730
00016740
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IF(WIDTH.GE.SMLWID) GO TO 230
SMALLER=-~ UPDATE SMALLEST DATA

SMLEST=CELL1
SHLWID=WIDTH
PNT=J

NEXT CELL

I=1+1
GO TO 201
CONTINUE

GOT SMALLEST=-CALL FNOBES TO FIND BEST PARTMER

C1=SMLEST

Wi=SMLWID

L1=NN(PNT) +NBP(C1)

CALL FNDBES(C1,C2,W9,I1M9,W1,L1,W2)

CALL REDO TO REDO DATA BASES
COMP=COMP+1
UPDATE NBP ARRAY

NBP(COMP)=NBP(C1)+NBP(C2)
WB=W1tW2

CALL REDO(C1,C2,COMP,FLGY,IX,W!,W2,wB)
NEXT CELL

GO TO 200

DETERMINES THE FINAL CELLS IN CID, AND WRITES TO I0 13

CONTINUE
WRITE(PRNTR,6050)

FORMAT('1 CELL  COMPOSED OF CELLS')
IFC(CHR(1,1).EQ.0) GO TO 433
DO 400 KI=1,MXCLUS
X1=CHR(KI,1)

C1=CHR(KI,2)

C2aCHR(KI,3)

00 605 I=1,MXCELS

REG(I)=0

CONTINUE

REG(1)3X1

REG(2)3C1

00016750
00016760
00016770
00016780
00016790
00016800
00016810
00016820
00016830
00016840
00016850
00016860
00016870
00016880
00016890
00016900
00016910
00016920
00016930
00016940
00016950
00016960
00016970
00016980
00016990
00017000
00017010
00017020
00017030
00017040
00017050
00017060
00017070
00017080
00017090
00017100
00017110
00017120
0c™ 7130
00G - 140
00017150
00017140
00017170
00017180
00017150
00017200
00017210
00017220
00017230
00017240
00017250
00017240
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610
612

680
8006
690

642
8007

630
615

8008
640
6051

600
433

6006

6007
560

8009
567
1002

REG(3)=(2
FLG5=0
D0 415 IZ=2,MXCELS
IF(REGCIZ).LT.1000) GO TO 630
FLG5=1
DO 680 I=1,MXCLUS
IF(REG(IZ) .EQ.CHR(I,1)) GO TO 690
CONTINUE
WRITE(PRNTR,B8006) REG(IZ)
FORMAT(' ERROR(REOO1) —=CANT FIND CLUSTER',I5,' IN CHR')
STOP
X1=2CHR(I,1)
C13CHR(I,2)
C2=CHR(I,3)
REG(12)=C1
008=12+1
DO 642 1Y=006,MXCELS
IFCREGCIY) .NE.0)GO TO 642
REG(IY)=(2
GO TO 612
CONTINUE
WRITE(PRNTR,8007)
FORMAT(' ERROR(RE0O02) —OUT OF SPACE IN REG ARRAY')
STOP
IF(REG(IZ) .EQ.0) GO TO 640
CONTINUE
WRITE (PRNTR,8008)
FORMAT(' ERROR(REOO3) —O NOT FOUND AT END OF RER ARRAY')
STOP -
IF(FLG5.NE.O) GO TO 610
WRITE(PRNTR,6051) (REG(I),1=21,12)
FORMAT(1X,14,'-',1514,20€20¢/6X,1514)))
IFCCHR(KI+1,1).EQ.0) GO TO 433
CONTINUE
CONTINUE
IF(DEBUG.EG.0) GO TO 567
WRITE (PRNTR,6006)
FORMAT('1',20X, ' CELL-WIDTHS ")
0 560 I=1,MXCELS
IF(W(I).EQ.0) GO TO 567
WRITE(PRNTR,6007)W(1)
FORMAT(' ',20X,I11)
CONTINUE
WRITE(PRNTR,8009)
FORMAT(' ERRORCREOD4) —MISSING END MARKER IN W ARRAY')
STOP
IF(DEBUG.EQ.0) GO TO 1004
WRITE(PRNTR,1002)
FORMAT('0*,20X, 'CLUSTERING HISTORY')
DO 568 I=1,MXCLUS
IF(CHR(I,1).EQ.0) GO TO 1004
WRITZ(PRNTR,1003) CHR(I,1),CHR(I,2),CHR(I,3)

00017270
00017280
00017290
00017300
00017310
00017320
00017330
00017340
00017350
00017340
00017370
00017380
00017390
00017400
00017410
00017420
00017430
00017440
00017450
00017460
00017470
00017480
000174590
00017500
00017510
00017520
00017530
00017540
00017550
00017560
00017570
00017580
00017590
00017600
00017610
00017620
00017630
00017640
00017650
00017660
00017670
00017680
00017690
00017700
00017710
00017720
00017730
00017740
00017750
00017760
00017770
0c017780
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1003
568
1004

59

FORMAT('0',20X,3(14,2X))
CONTINUE

CONTINUE
1131+
T1=TRACK+1
CHR(I1,1)=~1
CHR(I1,2)=-1
CHR(I11,3)=-1
TRACE(T1,1)=-1
TRACE(T1,2)3-1
RETURN

END

SUBROUTINE FNDBES(C1,C2,W9,2M9,W1,L1,W2)

OO0

OO0

9001

NOOOO

IMPLICIT INTEGER(A-Y)

COMMON TEMP(100) ,BANK (100) ,REG(1000) ,NC(500),
& PC(500),8C(3000),CELL(1000) ,NNC1000) PN (1000 ,BN(3000) ,W(1000)
&,8a(101) NBP(1700)

COMMON /NETDTA/ NETS(3000),¥ID(1000),PAD(100) ,NETNOS(500)

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG,MXCELS ,XXX(9)
INTEGER CANDID(220)

FIND CANDIDATES FOR COMBINATION
FIND C1 IN CELL ARRAY

00 700 1=1,MXCELS
IFCCELL(1).EQ.C1) GO TO 200
CONTINUE

WRITE(PRNTR,9001) €1

FORMAT('OERRORCFNDO1) —CANT FIND CELL',IS5,' IN CELL ARRAY')
STOP

I1 INDEXES NETS HOOXED TO C1
12 INDEXES CELLS WITHIN NET

G61=PN(I)
662=GG1+NN(I) -1
NCNDID=0
00 500 11=6G1,GG2
NET=BN(I1)
GE3=PC(NET)
GG4=GG3+NC (NET) -1
00 400 12=GG3,GGé4
CELLO=RC(12)
IF(CELLO.EQ.C1) GO TO 400
IF(NCNDID.EQ.O) GO TO 310

00017750
00017800
00017810
00017820
00017830
00017840
00017850
00017840
00017870
00017880
00017890
00017900
00017910
00017920
00017930
00017940
00017950
00017940
00017970
00017980
00017950
00018000
00018010
00018020
00018030
00018040
00018050
00018060
00018070
00018080
00018090
00018100
00018110
00018 20
00018130
00018140
00048150
00018160
00018170
00018180
00018190
00018200
00018210
00018220
00018230
00018240
00018250
00018260
00018270
00018280
00018290
00018300

-
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00 300 13=1,NCNDID
IF(CANDID(I3).EQ.CELLO) GO TO 400

300 CONTINUE
310 NCNDID=NCNDID+1
CANDID(NCNDID)=CELLO

400  CONTINUE
500  CUNTINUE
c
¢ ALL CANDIDATES NOW IN CANDID ARRAY
c
WRITE(PRNTR,7001) €1,w1,L1
7001 FORMAT('0',12X,'CELL TO BE COMBINED =',IS,
& ' WIDTH =',1I5,' # NETS =',15) -
WRITE(PRNTR,7002)
7002 FORMAT('0',71(1H#)/1X,'DELTA METAL',4X,
& "CAND. WIDTH',4X,'CAND. NETS',4X,'NETS IF COMB.',
& 4X,'CANDIDATE'/)
ZN4=1,0E6
DO 10000 I=1,NCNDID

C
C C6 IS CURRENT CANDIDATE
¢
C6=CANDID(I)
C
C ZERO NUMBER TYPE 3,4 NETS FOR THIS Cé
C
13=0.
14=0,
¢

(]

LOOKUP C6 IN CELL ARRAY

DO 400 I1=1,MXCELS
IFC(CELL(I1).EQ.C6) GO TO 620
600 CONTINUE
WRITE(PRNTR,%001) Cé
STOP
620 DO 621 J1=1,MXCELS
CC=W(J1)/10%%6
IF(CC.EQ.CE) GO TO 622
621  CONTINUE
WRITE(PRNTR,7010) €6
7010 FORMAT('OERROR(FNDO2) =—CANT FIND WIDTH FOR CELL',IS5)
STOP
622  WH3(W(J1)-CCw10%n4)
1F(w6.EQ.0) GO TO 10000

L&=NN(I1)+NBP(C6O)
C
C FIND NETS FOR C6
¢

GG1=PN(I1)

GG2=GGI+NN(I1)-1
p0 700 12=G661,G6G2

00018310
00018320
00018330
00018340
00018350
00018360
00018370
00018380
00018390
00018400
goo18410
00018420
00018430
00018440
00018450
00018460
00018470
00018480
00018490
00018500
00018510
00018520
00018530
00018540
00018550
00018560
00018570
00018580
00018590
00018000
00018610
00018620
00018630
00018640
00018450
00018660
00018670
00018680
00018690
00018700
00018710
00018720
00018730
00018740
00018750
00018760
00018770
00018780
00018790
00018800
00018810
00018820
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650
700
C
¢
c

61
NET=BN(12)
SEE IF C1 IS IN THIS NET
GG3=P(NET)
GG4=GGI+NC (NET) =1
DO 650 I13=6G3,GG4

IF((BC(I3).EQ.C1).AND.(NC(I3).EQ.2)) 13a23+1.
IFC(BCCI3) .EQ.CT1) ,AND.(NCCI3) . NE.2)) l4=74+1.

CONTINUE

CONTINUE
SET W7= WIDTH 1F COMBINED
W7=W1+46
SET L7= A NETS IF COMBINED
L7=L1+L6-2+IFIX(23+.5)=1FIX(24+.5)
ZE?= EFFECTIVE EDGE IF COMBINED
ZE73SQRT(FLOAT(W7))
ZE1,lE6= EFFECTIVE EDGE C1,C2

ZE1=SQRT(FLOAT(W1))
ZE6=SQRT(FLOAT(W6))

COMPUTE ZM3 = DELTA METAL

IMB=ZE1*(23414)/2.+1E6*(213+424/2.)

IM8=ZMB+ZE7T*#FLOAT(L7)~ZET1*FLOAT(L1)~ZE6*FLOAT(LS)

COMPUTE CELL METAL IF COMBINED

IM7=ZE1*FLOAT(LI)+ZES*FLOAT(L6)+INM8
WRITE(PRNTR,7003) zM8,%6,L6,L7,C6
FORMAT(1X,F9.4,9%X,15,9X,15,10X,15,11X,15)

SEE IF THIS 1S THE BEST SO FAR
1F(ZM8.GE.ZM4) GO TO 10000

IT 1S— UPDATE BEST RECORD
IML=1IM8

IM3=I M7

€2=C6

W2=46é
IM23TES*FLOAT(LS)

10000 CONTINUE

00018830
00018840
00018850
00018860
00018870
00018880
00018890
00018900
00018910
00018920
00018930
00018940
00018950
00018960
00018970
00018980
00018990
00019000
00019010
00019020
00019030
00019040
00019050
00019060
00019070
00019080
00019090
00019100
00019110
00019120
00019130
00019140
00019150
00019160
00019170
00019180
00019190
00019200
00019210
00019220
00019220
00019240
00019250
00019260
00019270
00019280
00019290
00019300
00019310
00019320
00019330
00019340
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IM9=2 M+ M4

7P1=0,

1P2=0.

1P3=0.

KVC1=w+W2

IF(KVC1.NE.O) ZP3=ZM3/FLOAT(N1+W2)

IF(W1.NE.O) ZP1=ZE1#*FLOAT(L1)/FLOATCW1)
IF(W2.NE.O) ZP2=2M2/FLOAT (W2)
1P9=ING/FLOAT (W9)

WRITEC(PRNTR,7004) 2P3,IP1,IP2,1P9,1M4,W1, W2

7004 FORMAT('0','D3=',F4.1,' Di1=',Fb.1,' D2=',Fb.1,

& ' DT=',F4.1," NEW METAL= +',F4.0,' A1=',14,' A23',14)
RETURN

END

SUBROUTINE REDO(C1,C2,COMP,FLG1,IX,W1,u2,WB)

w*xixkx  REDO SUBROUTINE IF COMP XS RETURNED OTHER
THAN 500 ARRY NC AND BC ARE REDONE.

OOOOOO O O0ONn

IMPLICIT INTESER(A-Y)
COMMON /CLSDTA/ CHR(700,3),TRACE(700,2),TRACK
COMMON TEMP(100) ,BANK(100) ,REG(1000),NC(500),
& PC(500),BC(3000),CELL(1000) ,NNC1000) ,PN(1000),BN(3000) ,W(1000)
£,86(101) ,NBP(1700)
COMMON /GLBL/ PRM .,RDR,NCELLS,NNETS,NPADS,DEBUG
& ,MXCELS,MXNETS XXX (8)
COMMON /NETDTA/ NETS(3000),wWID(C1000),PAD(100) ,NETNOS(500)

(o]

ASSIGNGS WEIGTHS TO CELLS

FLGW=0
DO 232 I=1,MXCELS
GGI=W(I)/10%%6
IF(GG1.EQ.0) GO TO 233
IF(GG1.EQ.C1) GO TO 234
IF(6G1.EQ.C2) GO TO 236
GO TO 232
234 W1=(W(I)-GG1*10w=6)
GO TO 237
236 W2=(W(I)-GG1x10w26)
237 FLGW=FLGW+1
IF(FLGW.EQ.2) GO TO 238
232 CONTINUE
233  WRITE(PRNTR,8011)
8011 FORMAT('OERROR(REDO1) ~—CELLS NOT FOUND IN REDO FOR WEIGHTS')
STOP
C
C wwwx DEFINES WIDTH OF CELLS wwwwaw

00019350
00019360
00019370
00019380
00019390
00019400
00019410
00019420
00019430
00019440
00019450
00019460
00019470
00019480
00019490
00019500
00019510
00019520
00019530
00019540
00019550
00019560
00019570
00019580
00019590
00019600
00019610
00019620
00019630
00019640
00019650
00019660
00019670
00019680
00019690
00019700
00019710
00019720
00019730
00019740
00019750
00019760
00019770
00019780
00019790
00019800
00019810
00019820
0N019830
00019840
00019850
00019860
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DO 231 I =1,MXCELS

IF(W(1).EQ.0) GO TO 239

G61=W(1)/10%+6

IF((GG1.EQ.C1) .OR.(GG1.EQ.C23) GO TO 246
CONTINUE :
WRITE(PRNTR,8012)

FORMAT(' ERRORCREDO2) — IN WIDTH ARRAY,CELL C1 OR C2 NOT FOUND')
. STOP

WB=W 1442
W(1)=(COMP*102#6) +WB

COMBINES THE THREE CELLS INTO ONE WORD(COMP,C1,C2)

CHR(IX,1)=COMP

CHR(1X,2)=C1

CHR(IX,3)=C2

WRITE(PRNTR,2177) COWP,C1,C2,WB

| 2177 FORMAT(13X,'CELL ',14,' REPLACES ',14,' & f,14,10x,

283

- e maeeitar oo mw

: 265

i 240

255

en
272

& 'WIDTH =',14&)
IX=1X+1
CHR(IX,1)=0
CHR(IX,2)=0
CHR(IX,3)=0
DO 235 I=1,MXNETS
IF(NC(I1).EQ.1) GO TO 235
IF(NC(1).EQ.0) GO Tu 260
INUR=0
0027=PC(1)
0014=0027+NC(1) -1
0015=0014~1
DO 240 J=0027,0014
IF((BC(J).NE.C1) .AND.(BC(J) .NE.C2)) GO TO 240
INUM=INUM+1
IF(INUM,EQ.2)GO O 255
DO 265 LL=J,0015
BC(LL)=BC(LL+1)
CONTINUE
BC(0014)=CONP
G0 YO 283
CONTINUE
G0 TO 235
THIS PART MOVES ALL BC ARRY UP ONE POSITION I. THAT NET
AND ASSIGNS =1=Y0 LAST POSITION.
0017=PC(1)+NC(I) -1
DO 272 K=J,0017 .
IF(K.EQ.0017) GO TO 271
BC(K)=BC(X+1)
60 TO 272
BC(K)=-1
CONTINUE
NC(I)=NC(1)-1
IF(NC(1).NE.1)GO TO 235

00019870
00019880
00019890
00019900
00019910
00019920
00019930
00019940
00019950
00019960
00019970
00019980
00019990
00020000
00020010
00020020
00020030
00020040
00020050
00020060
00020070
00020080
00020090
00020100
00020110
00020120
00020130
00020140
00020150
00020160
00020170
00020180
00020190
00020200
00020210
00020220
00020230
00020240
00020250
06020260
£o 79270
- 280
900&0290
40020300
00020310
00020320
00020330
00020340
00020350
00020340
00020370
00020380
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TRACE(TRACK ,1)=COMP
TRACE(TRACK,2)=1
WRITE(PRNTR,1001) NETNOS(TRACE(TRACK,2))
1001  FORMAT(13X,'NET ',14,' ABSORBED ')
TRACKaTRACK +1
TRACE (TRACK,1)=0
TRACE (TRACK,2)=0
235  CONTINUE
WRITE(PRNTR,8013)
8013 FORMAT(' ERRORCREDO3) —O NOT FOUND AT END OF NC ARRAY')
STOP
260 CALL POINT2(FLG1)
C wwwxx RETURNES TO REORG
RETURN
END
SUBROUTINE RDNETS(TYPE,ITEM,ITEM2,CARD,CHAR)
c .
Ciiﬁ*****i**ttt***t*****ﬁ**ﬁt**tt*ttﬁtﬁt*i*titii*ﬁi

c

RONETS--INPUTS NET LISTS

C
C
C
C
CRrrdd R ik h Rk Rk kA Ak kA Fhdr R bk ki
C
C

IMPLICIT INTEGER (A-Y)

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG
& ,MXCELS,MXNETS,MXCLNT, XXX(?7)

COMMON /NETDTA/ NETS(3000),w1D(1000) ,PAD(100) ,NETNOS(500)
COMMON TEMP(100)

INTEGF® CARD(73)

LOGICAL FLAG,TRUE/.TRUE./,FALSE/.FALSE./

IEFILE =12

NETPNT=1
NNETS=0

¢ SET UP NETNOS ARRAY WITH -1'S
D0 11000 I=1,MXNETS

NETNOS(1)=-1
11000 CONTINUE

¢
¢ INITIALIZE CHAR TO FORCE NEW CARD
c

CHAR=73

NET=1

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

c GOT A NET NUMBER

00020390
00020400
00020440
00020420
00020430
00020440
00020450
00020460
0002047C
00020480
00020450
00020500
00020510
00026520
00020530
00020540
00020550
000205 -0
00020570
00020580
00020590
00020600
00020610
000206z
0002063y
00020640
00020650
00020660
00020670
00020680
00020690
00020700
00020710

00020720

00020730
00020740
00020750
00020760
00020770
00020780
00020790
00020800
00020810
00020820
00020830
00020840
00020850
00020860
00020870
00020880
00020890
00020900
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IF(NET.LT.MXNETS) GO TO 105
WRITE(PRNTR,7001) MXNETS

FORMAT .\ OERROR(RDN01) —MAX NET COUNT (',14,' ) E!CEEDED )
STOP

NETNOS(NET)=ITEM

RHETT=0

BUTLER==5

WRITE(IEFILE,8001) RHETT,BUTLER
WRITE(IEFILE,8701) ITEM,RHETT
FORMAT(2(112))

NET=NET+1

SEE IF THIS IS CONTINUATION OF LAST NET

IF(NET.EQ.2) GO TO 110

LNC1=NET-2

IFCITEM.NE.NETNOS(LNC1)) GO TO 110
NET=NET=1

NETPNT=NETPNT-1

CALL GTITEM(TYPE,ITEM, ITEHZ,CARD,CHAR)

IF(TYPE.EQ.3) GO TO 120

IFCTYPE.NE.4) GO TO 1000

END OF CURRENT NET

NETS(NETPNT)=0

NETPNTaNETPNT+1

GO T0-100

CONTINUE

IFINETPMT.LT.5000) GO TO 125

FIVEX=5000

WRITE(PRNTR,7002) FIVEK

FORMAT('OERROR(ROND2) —MAX CELL~NET COUNT (',l14,

& ' ) EXCEEDED ON NET ENTRY')
sTOP

GOT A CELL NUMBER

NETS(NETPNT)=ITEA

CELNUR=ITEM

NETPNTaNETPNT+1

CALL GTITEM(TYPE,ITEN,ITEMZ2,CARD,CHAR)

IGNORE PIN NUMSER

WRITECIEFILE,8001) CELNUM,ITEM

IF(TYPE.EQ.3) G0 TO 110

WRITE(PRNTR,130) ITEM

FORMAT ( 'OWARNING(RONO1) — EXPECTED PIN # — DATA WAS ',15,
§ 'NET END ASSUMED')

GO TO 115

00020910
00020920
00020930
00020940
00020950
00020960
00020970
00020980
00020990
00021009
00021010
00021020
00021030
00021040
00021050
00021060
00021070
00021080
00021090
00021100
00021110
00021120
00021130
00021140
30021150
N0021160
00021170
J0021180
00021190
00021200
00021210
00021220
00021230
00021240
0002125

00021260
00021270
00021280
00021290
00021300
0002310
00021320
00021330
00021340
00021350
00021360
00621370
00021380
62021390
00021400
00021410
00021427
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1010

1050

1100

1200

2001

2000

2002
2003

2006

2035
2007
2008

2010

c

CONTINUE
ALL DONE-—WRITE END SYMBOL AND RETURN

NETS(NETPNT)==1
1F(DEBUG.EQ.0) GO TO 1200
WRITE (PRNTR,1010)
FORMAT('0',20X,'STORED DATA')
J=0
COUNT=20
CONTINUE
K=J+COUNT
IF(K.GT.NETPNT) COUNT=NETPNT=J
WRITE(PRNTR,1100) (NETS(I+J),I=1,COUNT)
FORMAT (' ',20X,50(14))
J=J+COUNT
IF(J.LT.NETPNT) GO TO 1050
CONTINUE
WRITE(PRNTR,2001)
FORMAT('0",20X, "NET LISTS")
NET=1
FLAG=TRUE
1=1
00=1+8
0099=00
001=1+8
DO 2002 J=1,0099
IF(NETS(J).EQ.-1 GO TO 2010
IF(NETS(J).NE.D) GO TO 2002
00=J~1
001=4
GO TO 2005
CONTINUE
CONTINUE
IFC.NOT.FLAG) GO TO 2005
WRITECPRNTR,2006) NETNOS(NET),(NETS(K),K=1,00)
FORMAT('0',20X, 'NET',14,5X,18(14))
NET=NET+1
GO TO 2008
WRITE(PRNTR,2007) (NETS(K),K=1,00)
FORMAT(' ',32X,18(14))
FLAG=FALSE
IF(001.NE.00) FLAG=TRUE
1=001+1
GO YO 2000
CONTINUE
RETURN
END
SUBROUTINE GTCELS(TYPE,ITEM,ITEM2,CARD,CHAR)

C ot e h e R R e A R R d ik e R i

00021430
00021440
00021450
00021460
00021470
00021430
00021490
00021560
00021510
00021520
00021530
00021540
00021550
00021560
Q0021570
00021580
00021550
00021600
00021610
00021620
00021630
00021640
00021650
00021660
00021670
00021680
00021690
00021700
00021710
00021720
00021730
00021740
00021750
00021760
00021770
00021780
0002179C
00021800
00021810
00021820
00021830
00021840
00021850
00021860
00021870
00021880
00021890
00021900
00021910
00021920
00021930
00021940
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GTCELS — READS GATE OEFINITION DATA, FINDS
CELL WIDTHS FROM STARLB FILE

Adrdedr ek b frdek el Al dede e dedededndedededed dededededeie e o

IMPLICIT INTEGER (A-Y)

COMMON /GLBL/ PRNTR,RDR,NCELLS ,NNETS,NPADS,DEBUG,MXCELS,
& MXNETS,MXCLNT,MXCLUS ,MXNTSZ ,AXPADS ,XXX(4)

COMMON /NETDTA/ NETS(3000),wWID(1000) ,PADC100) ,NETNOS(500)

INTEGER CARD(73)

IEFILE=12

FORCE NEW INPUT RECORD

CHAR=73 *

NPADS=0
CLEAR WIDTH ARRAY

DO 20 I=1,MXCELS
WID(I)=0
CONTINUE
CONTINUE

READ CELL #

CALL GTITEM(TYPE,ITEM,ITEM2,CARD,CHAR)
IF(TYPE.EQ.4) GO TO 100

JUMP OUT IF ENL OF DATA
IF(TYPE.NE.3) GO TO 1000
THIS IS A CELL NUMBER

CELL = ITEM

I€(CELL.LT.MXCELS) GO TO 110

WRITE(PRNTR,7001) CELL,MXCELS

FORMAT ('OERROR(GTCO1) —CELL NUMBER TOO LARGE— NUMBER IS',IS,
& ' —MAX IS',14)

STOP

GET TYPE #

CALL GTITEM(TYPE,ITEM, ITEMZ,CARD,CHAR)

IF(TYPE.EQ.4) GO TO 110

IF(TYPE.ER.3) GO TO 130

WRITE(PRNTR,120) ITEM

FORMAT ('ONARNIAGIGTCO1) —EXPECTED CELL TYPE # — DATA WAS ',
&A4," —TYPE LIST END ASSUMED')

00021950
G0021960

00021970

00021980
00021990
00022000

-00022010

00022020 .

00022030
00022040

- 00022050

00022060
00022070
00022080
00022090
000221C0

000223110 .
00022120 °

00022130 .

Q0022140
00022350

0002236C .

00022170 °

00022180
00022190
00022200
00022210
00022220

00022230 .
00022240

00022250
00022260
0C022270
00022280
00022290
00022300
00022310
00022520
00022330

00022340

00022350
00022360
00022370
00022280
00022390

00022400

00022410
00022420

00022430
00022440 -

00022450
00022460



R O R T N T A T M Tt e

TN 4 e e o e e a4 < e n

b A aswit L o ifialts KA Lot ankn bl

v

) o ,
a kel o

PSP IR e it AR A

%

v

Sl

<

60 TO 1000
130  CONTINUE
¢
c THIS IS A TYPE NUMBER
c
TYPENO=1TEN
3001 FORMAT(2(I12))
c
¢ THIS IS A PAD
c
NPADSSNPADS +1
AXPDS=MXPADS =2
WRITE(PRNTR,7000) MXPDS
7000
STOP
132 CONTINUE
PAD(NPADS) =CELL
138
60 TO 100
140  CONTINUE
c
c
¢
READ(14,150,END=200) X,Y
150  FORMAT(214)
C
¢
¢
WID(CELL)=Y
153
REWIND 14
60 TO 100
200  CONTINUE
C
¢
¢
WID(CELL)=1
03
REWING 14
60 TO 100
1080 CONTINUE
C
¢ NORMAL EXIT
c

WRITECIEFILE,8001) CELL,TYPENO

IFCITEN.LT.7000) 60 T0.140

IF(NPADS.LT.MXPDS) GO TO 132

FORMAT ('OERROR(GTCO2) — TOO MANY PADS SPECIFIED — MAX 15 ',I4)

WRITE(PRNTR,135) CELL,TYPENO
FORMAT('0"*,20X,'PAD ',14,10X,'TYPE ',I4)

THIS IS A CELL -~ SEARCH STARLB FOR TYPE #

IF(X.NE.TYPENO) GO TO 140

FOUND TYPE # — LOAD CELL WIDTH

WRITE(PRNTR,155) CELL,TYPENO,Y

FORMAT('0',20X,'CELL *,14,10X,'TYPE ',14,10X, 'WIDTH ',14)
CELL TYPE NOT FOUND — SET WIDTH TO 1

WRITE(PRNTR,205) CELL,TYPENO
FORMAT('0*,20X,'CELL ',14,10X,'TYPE ',14,10X%,
& 'UIDTH NOT FOUND — (SET TO D))

00022470
00022480
00022490
00022500
00022510
00022520
00022530
00022540
00022550
00022560
00022570
00022580
00022590
00022600
00022610
00022620
0022630
00022640
00022650
00022640
00022670
00022680
00022690
00022700
000227410
00022720
00022730
00022740
00022750
00022760
00022770
00022780
00022790
00022800
00022810
00022820
00022830
00022840
00022850
00022860
00022870
00022880
00022890
00022900
00022910
00022920
00022930
00022940
00022950
00022960
0002c970
00022980
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100

110

oo

150

1000

69

PAD(NPADS+1)=0
PAD (NPADS+2)=-1
RETURN

END

SUBROUTINE GTORD(TYPE,ITEM,ITEMZ2,CARD,CHAR)

GTORD — READS LINEAR ORDER FROM INPUT DATA

IMPLICIT INTEGER (A-Y)
COMMON /GLSL/ PRNTR,XXX({15)
COMMON /LINDTA/ L(1000)
INTEGER CARD(73)

WRITE(PRNTR,100)

FORMAT('0',12X, '"LINEAR ORDER ENTRY®)
CHAR=73

LOPNT=1

CONTINUE

GET CELL #

CALL GTITEM(TYPE,ITEM,ITEMZ2,CARD,CHAR)
IF (TYPE.EQ.4) GO TO 110
IFCTYPE.NE.3) GO TO 1000

ADD CELL TO LINEAR LIST

L(LOPNT)=ITEM
LOPNT=LOPNT+1
WRITE(PRNTR,150) ITEN
FORMAT('0',15X,14)
GO TO 110
L(LOPNT) =0
LOPNT=LOPNT-1

L (LOPNT)=-1

RETURN

END

SUBROUTINE LINEUP

LINEUP—USES FLIP FLOP TECHNIQUE TO FORM

LINEAR ORDERING OF CELLS

00022590
00023000
00023010
00023020
00023030
00023040
00023050
00023060
00023070
00023080
00023090
00023100
00023110
00023120
00023130
00023140
00023150
00023160
00023170
00023180
00023190
00023200
00023210
00023220
00023239
00023240
00023250
00023260
00023270
00023280
00023250
00023300
00023310
00023320
00023330
00023340
00023350
00023360
00023370
00023380
00023390
00023400
00023410
00023420
00023430
00023440
00023450
00023460
00023470
00023480
00023490
00023500




70

¢
C*ﬂmtmmmﬂtﬁmmm
C
IMPLICIT INTEGER (A-Y)
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG
& ,MXCELS,MXNETS,MXCLNT ,MXCLUS ,MXNTSZ ,MXPADS ,MXNTCL
& ,MXROWS,MXCOLS ,MXDFSZ
COMMON /CLSDTA/ CHR(700,3),TRACK(700,2),TTTTITT
COMMON /LINDTA/ L(1000)
COMMON/CLNET/CLNTS (5000) ,LSTCEL ,FRSCLU
COMMON UPNET(3000) ,DWNNET(3000) ,A(20),8(20)
COMMON /HEADER/ CAPMC1,CAPMC2,CAPVER,CAPREV,NAME1,NAME2
c
c PRINT HEADER
c

WRITE(PRNTR,99999) CAPMC1,CAPMC2,CAPVER,CAPREV,NAMET NAMEZ2

99999 FORMAT('1',40(1H#),' CAPSTAR F ',2A4,' V.',A4,' REV.', AL,
& 5X,'NETWORK - ',2A4,5X,'STEP - LINEAR ORDERING')

C
¢ FIND HIGHEST-NUMBERED CLUSTER FORMED
C
D0 10094 I=1,MXCLUS
IF(CHR(1,1).€Q.0) GO TO 10096
10094 CONTINUE

WRITE(PRNTR,1001)

1001 FORMAT('0ERROR(LINO1) — O NOT FOUND AT END OF CHR')
STOP

10096 C=CHR(I-1,1)

c .

c FIND CONSTITUENTS OF THIS CLUSTER (C1,C2)

c

C1=CHR(I=1,2)
C2=CHR(I-1,3)

C
C PUT C1,C2 IN LINEAR ORDER
C
L(1)=C1
L(2)=C2
L(3)=0
¢

Chrarntis MAIN LOOP wiwdkksidwdidw
10200 CONTINUE

c FIND HIGHEST-NUMBERED CELL IN ORDER
¢
J=1
D0 10250 I=1,MXCELS
Ge=L(I)

IF’ 'G.EQ.0) GO TO 10252
IFLLG.GT.L(S)) J=l
10250 CONTINUE
WRITE(PRNTR,1002)
1002 FORMAT('OERROR(LINO2) — O NOT FOUND AT END OF L ARRAY')

00023510
00023520
00023530
00023540
00023550
00023560
00023570
00023580
00023590
00023600
00023610
00023620
00023630
00023640
00023650
00023660
00023670
00023680
00023650
00023700
00023710
00023720
00023730
00023740
00023750
00023760
00023770
00023780
00023790
00023800
00023810
00023820
00023830
00023840
00023850
00023860
00023870
00023880
00023890
00023900
00023910
00023920
00023930
00023940
00023950
00023960
00023970
00023980
00023990
0002400y
00024010
00024020
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16020
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STOP
CONTINUE
C=L()

IF HIGHEST-NUMBERED CELL IS NOT CLUSTER, ALL OONE

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

FIND CONSTITUENTS OF THIS CLUSTER

11=C-1000

IF(CHR(II,1).EQ.C) GO TO 16020

WRITE(PRNTR,1003) ¢

FORMAT ('OERROR(LINO3) — CANT FIND CELL ',I4,' IN CHR')
STOP

C1=CHR(1I,2)

C2=CHR(II,3)

Chxdkkhdks FOKM UPNETS, DWNRNETS itatirdkkkirkkkiin

C

[ I o I oY

17005

OO0 N

a0

17040

1C0
17050

ZERO QUT UPNET, DWHNET ARRAYS

D0 17005 00=1,MXCLNT
UPNET(00)=0
DWNNET(00)=0

CONTINUE

FORM UPNETS
IF CELL AT POSITION 1, NO UPNETS
IF(J.EQ.1) GO TO 17100

FOR EACH CELL TO LEFY OF TARGET, ADV NETS TO UPNET

00=J-1
po 17070 11=1,00
CELL=L(IT)
J1=LSTCEL
IFCCELL.LT.1000) J1=FRSCLU-1
001=CLNTS(J1)/1000
IF(001.EQ.CELL) GO TO 17050
J1=241-1
IFCJ1.NE.O) GO TO 17040
WRITE(PRNTR,100) CELL
FORMAT ('OERROR(LINO4) —CANT FIND CELL ',I4,' FOR UPNETS')
sTOP
AP=CLNTS(J1)-(001»1000)
UPNET (A7)=A7

00024030
00024040
00024050
00024060
00024070
00024080
00024090
00024100
00024110
00024120
00024130
00024140
00024150
00024160
00024170
00024180
00024190
00024200
00024210
00024220
00024230
00024240
00024250
00024260
00024270
00024280
000242%0
00024300
00024310
00024320
00024330
00024340
00024350
00024260
00024370
00024380
00024390
00024400
00024410
00024420
00024430
00024440
00024450
00024460
00024470
00024480
00024490
00024500
00024510
00024520
00024530
00024540
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17070
17100

(s N o)

17140

200
17150

17170
17180

(s N aNeNel

10310

10320

10330

10340

72

J1=J1-1

001=CLNTS(J1) /1000
IF(001.EQ.CELL) GO TO 17050
CONTINUE

00=J+1

IF(L(00).EQ.Q) GO TO 17180

FOR EACH CELL TO RIGKT OF TARGET, ADD NETS TO DWNNET

00 17170 12=00,MXCELS

CELL=L(12)

IF(CELL.EQ.0) GO TO 17180

J2=LSTCEL

IF(CELL.LT,.1000) J2=FRSCLU-1
002=CLNTS(J2)/1000

IF(002.EQ.CELL) GO TO 17150

Je=Je-1

1F(J2.6T7.0) GO TO 17140

WRITE(PRNTR,200) CELL :
FORMAT ('0ERROR(LINDS) —CANT FIND CELL ',I4,' FOR DWNNETS')
sTop

B7=CLNTS(J2)-(002%1000)

DWNNET(B7)=87

Ja=J2-1

002=CLNTS(J2) /1000

IF(002.EQ.CELL) GO TO 17150

CONTINUE

CONTINUE

FORM LIST OF NETS THAT C1 IS IN (A ARRAY)
AND LIST OF NETS THAT C2 IS IN (B ARRAY)

LA=0

L8=0

13=0

IF(CY1.GE.1000) I3=FRSCLU-1
13=13#1

00=CLNTS(I3)/10C0
IF(00.NE.C1) GO TO 10310
LA=LA+1
ACLA)=CLNTS(13)-(00=1000)
13=13#1

00=CLNTS(13)/1000
1F(00.£a.C1) GO TO 10320
J43=0

IF(C2.GE.1000) J3=FRSCLU-1
J3=43+1

00=CLNTS(J3)/1000
<F(00.NE.C2) GO TO 10330
L8=LB+1
B(LB)=CLNTS(J3)-(00+1000)

00024550
00024560
Q0024570
00024580
00024590
00024600
00024¢10
00024620
00024630
00024640
00024650
00024660
00024670
00024630
00024690
00024700
00024710
00024720
00024730
00024740
00024750
00024760
00024770
00024780
00024790
00024800
00024810
00024820
00024830
00024840
00024850
00024860
00024870
00024830
00024890
00024900
00024910
00024920
00024930
00024940
00024950
00C4960
00024970
0002+980
00024990
00025000
00025010
00025020
00025030
00025040
00025050
00025060
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J3=J341
00=CLNTS(J3) /1000
IF(00.EG.C2) GO TO 10340

COMPUTE J1, J2

©41=0

10510

10620

[aNaNaNeNel

— OO0

0730

10760

10770

«»

J2=0
D0 10510 IA1=1,LA
AA=A(IA1)
IF(UPNET(AA) LEQ.AA) J1=J1#1
IF(DWNNET (AA) .EQ.AA) J1=d1-1
CONTINUE
DO 10620 JA1=1,LB
BB=8(JA1)
IF(UPNET(BB) .EQ.BB) J2=J2+1
IF(DWNNET(BB) ,EQ.BB) J2=J2-1
CONTINUE

USE J1, J2 TO GET C1, C2 ORDERING

IF(J1.6E.42) GO TO <0730
T=C2

c2=C1

C1=1 -

REPLACE EXPANDED CLUSTER WITH C1, C2

L(REP)=C1
T1=L(REP+1)
L(REP+1)=C2
00=REP+2
DO 10770 181=00,MXCELS
001=L (IB1)
IFC001.NE.O) GO TO 10760
L(1B1)=T1
L(1B141)=0
GO TO 10200
T2=L(1B1)
L(1B1)=T1
T1=T2
CONTINUE
GO TO 10200

OUTPUT RESULTS

73

00025070

00025080

00025090
00025100
00025110
00025120
00025130
00025140
00025150
00025160
00025170
00025180
00025190
00025200
00025210
00025220
00025230
00025240
00025250
00025260
0002527y
00025280
00025290
00025300
00025319
00025320
00025330
00025340
00025350
00025360
00025370
00025380
00025390
00025400
00025410
00025420
00025430
00025440
00025450
00025460
00025470
00025480
00025490
00025500
00025510
00025520
00025530
00025540
00925550
00025560
00025570
00025580
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11000
700
11001

11005
11006

710

20000

OOOODOOOOOOOOO0O 0

74

CONTTNUE
WRITE(PRNTR,700)
FORMAT('0',20X, "LINEAR ORDER')
120
00=L (1+1)

IF(00.EQ.0) GO TO 20000
00131+
00221415
003=002
00 11005 J=001,002
IF(L(J).NE.O) GO TO 11005
003=4-1

GO TO 11006
CONTINUE
CONTINUE
WRITE(PRNTR,710) (L(J),J=001, oos)
FORMAT('0*,15(14))
1F(003.NE.002) GO TO 20000
1=1+15
G0 TO 11001
CONTINUE
L (003+2)==1
RETURN
END
SUBROUTINE WIRCRS

ik Al e R de v s ot ik e ok ar e et e W e e A e ek o e o

WIRCRS— IMPLEMENTS WIRCROSSA OUTPUT FOR
LINEAR ORDER

ARk Ak ek Akl ek ik ek Rk A bk A R R ek ik

IMPLICIT INTEGER (A-Y)

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG,XXX(10)

COMMON /LINDTA/ L(1000)
COMMON /CLNET/ CLNTS(5000) ,LSTCEL,FRSCLU

COMMON /NETDTA/ NETS(3000),wID(1000) ,PAD(100) ,NETNCS(500)
COMMON COUNT(S500) ,FW10(1000),0UT(100),0UTTM(S00)

COMMON /HEADER/ CAPHC1,CAPHCZ,CAPVER,CAPREV,NAHE1,NANEZ
INTEGER DIGS(12)/'0 oM Ve '3 L

& l6 ) l? ' l8 ' l9 l'l [} l ',

o N e Ne]

99999

LOGICAL STFLG, TRUE/ TRUE /,FALSE/. FALSE /

PRINT HEADER

WRITE(PRNTR,59999) CAPMC1,CAPMC2,CAPVER,CAPREV,NAME, NANE2
FORMAT('1',40(1H®)," CAPSTAR F ',2A4,' V.' A4,

& 5X,'NETWORK - ',2A4,5X,'STEP - WIRECROSS')

00025590
00025600
00025610
00025620
00025630
00025640
00025650
00025660
00025670
00025680
00025650
00025700
00025710
00025720
00025730
00025740
00025750
00025760
00025770
00025780
00025790
00025800
00025810
00025820
00025830
00025840
00025850
00025860
00025870
00025880
00025890
00025900
00025910
00025920
00025930
00025940
00025950
00025960
00025970
00025980
00025990
00026000
00026010
00026020
00026030
00026040
00026050
00026060
00026070
00026080
00026090
000261049
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110
200
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400

450

7004
7001

[+ FaNaNal
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LOAD COUNT(I) WITH # CELLS IN NET I

NOUT=0

COUNT(1)=0

NETPNT=1

I=1

IF(NETS(NETPNT) .EQ.-1) GO TO 300
IF(NETS(NETPNT).EQ.Q) GO TO 200
COUNT(I)=COUNT(I)*1
NETPNT=NETPNT+1

GO TO 100

I=1#1

NETPNT=NETPNTH1

COUNT(I)=0

GO TO 100

CONTINUE

LOAD FWID ARRAY WITH CUMULATIVE LINEAR ORDER WIDTHS

FWID(1)=WIDC(L(1))

1=2

IF(LC(I).EQ.0) GO TO 450
FWIDCI)=WID(L(I))+FWID(I-1)
I=1+1

GO 70 400

TOTWID=FWID(I-1)

LERO OUT ARRAY

b0 550 1=1,100
ouUT(I)=0
CONTINUE

MAIN LOOP

LPNT=1

CLNTPT=0

WRITE(PRNTR,7004)
FORMAT('0',' FWID RWID CELL®")
WRITE(PRNTR,7001) TOTWID
FORMAT('O',’ 0',1%

CHECK FOR END OF LINEAR ORDER

IF(L(LPNT).EQ.0) GO TO 20000
CLNTPT=0

FIND NETS FOR THIS CELL

CLNTPT=CLNTPT+1
TEST=CLNTS (CLNTPT) /1000

00026110
00026120
00026130
00026140
00026150
00026160
00026170
00026180
00026190
00026200
00026210
00026220
00026230
00026242
00026250
00026260
00026270
00026280
00026290
00026300
00026310
00026320
00026330
00026340
00026350
00026360
00026370
00026380
00026390
00026400
00026410 -
00026420
00026430
00026440
00026450
00026460
00026470
00026480
00026490
00026500
00026510
00026520
00026530
00026540
00026550
00026560
Q0026570
Q026580
00026590
00026600
0C026610
02026620
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IFCTEST.NE.L(LPNT)) GO TO 410
FOUND FIRST NET—= PUT # IN VAR. NET

NETaCLNTS(CLNTPT)-TEST*1000
ZERFLG=0

IS THIS NET ALREAOY IN QUT ARRAY?

1=1
IFC(I.GT.NOUT) GO TO 760
IFCQUT(I).NE.NET) GO TO 710

ALREADY THERE, DEC. COUNT AND NEXT NET

OUT(I)=-NET

GO TO 780
IF(OUT(I).EQ.0) ZERFLG=1
I=1+1 ‘

60 TO 705

NET NOT THERE--CHECK FOR EMPTY TRACKS
IF(ZERFLG.EQ.1) GO TO 745

NO EMPTY TRACKS— ADD NET TO END

OUT (1)=-NET

NOUT=NOUT +1

GO TO 780

EMPTY TRACK FOUND=--STICK NEW NET IN IT
1=0

I=1+1

IFCOUT(1).NE.O) GO TO 770

OUT(1)=-NET
LERFLG=0

DEC. COUNT FOR THIS NET & WORK ON NEXT ONE

COUNT(NE' . - SOUNT(NET) -1
CLNTPT=CLNTPT+1
TEST=CLNTS(CLNTPT) /1000
IF(TEST.EQ.L(LPNT)) GO TO 700

NO MORE NETS=- SET UP FOR PRINTOUT

RWIDSTOTWID=/ 4ID(LPNT)
THPNT=1

00 900 I=1,NOUT
THPTTSSTMPNT +5

00026630
00026640
00026650
00026660
00026670
00026680
00026690
00026700
00026710
00026720
00026730
00026740
00026750
00026760
00026770
00026780
00026790
00026800
00026810
00026820
00026830
00026840
00026850
00026840
00026870
00026880
00026890
00026500
00026910
00026920
00026930
00026940
00026950
00026960
00026970
00026980
00026990
00027000
00027010
00027020
00027030
00027040
00027050
00027060
000¢ 7070
00027080
00027090
00027100
00027110
00027120
00027130
00027140




809

810
811

820

Lo NaNaNe]

920

930

960
980

DUM=11

NET=0UT (1)

IF(NET) 809,811,810
bUM=12

NET=-NET

NET=NETNOS (NET)
DIGI=NET/100
D1G2=(NET-D1G1=100)/10
DIG3I=(NET-DIG1+100-DIG2*10)
OUTTM(TMPNT)=DIGS(11)
TMPNT="TMPNT+1
OUTTM(TMPNT)=D1GS (DUM)
TMPNT=TMPNT+1

STFLG=FALSE
OUTTM(TMPNT)=DIGS(DIGT1+1)
IF(DIG1.NE.Q) STFLG=TRUE
IF(STFLG) TMPNTSTMPNT+1
OUTTM(THPNT)=DIGS (DIR2+1)
IF(DIG2.NE.O) STFLG=TRUE
IF(STFLG) TMPNT=TMPNT+1
OUTTM(TMPNT)=DIGS(DIG3+1)
IF(DIG3.NE.O) STFLG=TRUE
IF(STFLG) TMPNT=TMPNT#1

IF(TMPNT.GE.TMPTTS) GO TO 900

QUTTM(TMPNT)=DIGS(11)
TEPNT=TMPNT+1
GO TO 820

PRINY THIS CELL'S ROW

CONTINUE
NPNT=NOUT#*5

WRITE(PRNTR,7002) FWID(LPNT) ,RWID,L(LPNT),(OUTTN(I) , I=1,NPNT)
FORMAT(' ',3(15),4X,100(A7),5(/20X,100¢(A1)))

DELETE ENDED NETS FROM QUT ARRAY

I=1

IF(I.LE.NOUT) GO TO 930
LPNT=LPNT+1

GO TO 600

IF(OUT(I).GE.Q) GO TO 980
oUT(1)=-0UT(1)

IFCCOUNT(OUT(I)) . NE.O) GO TO 980

ouT(1)=0
IF(I.NE.NOUT) GO YO 980
NOUT=NOUT-1

IF(OUT(NOUT).EQ.0) GO TO 960

I=1#1
GO To 920

20000 CONTINUE

c

0C027150
00027160
00027170
00027180
00027190
00027200
00027210
00027220
00027230
00027240
00027250
00027260
00027270
00027280
00027290
00027300
0002731C
00027320
00027330
00027340
00027350
00027360
00027370
00027380
00027390
00027400
00027410
00027420
00027430
00027440
00027450
00027460
00027470
00027480
00027490
00027500
00027510
00027520
00027530
00027540
00027550
00027560
00027570
00027580
00027590
00027600
00027610
00027620
00027630
00027640
00027650
00027660
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NORMAL ROUTINE EXIT
RETURN

END
SUBROUTINE CELNET(SWITCH)

Cartnnwwnadd CELNET ROUTINE wdwddirdrwdrkdwirddrdrddw

¢
¢
¢
¢

e N aNal

10042

-t YOO O

10090

FORMS CELL~NET LIST (CLNTS)

IMPLICIT INTEGER(A-Y)
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG
& ,MXCELS,MXNETS,MXCLNT,XXX(?)
COMMON /NETDTA/INP(3000),WID(1000),PAD(100) ,NETNOS(500)
COMMON /CLSDTA/ CHR(?00,3),TRACK(?00,2),TTTTTT
COMMON/CLNET/CLNTS (5000 ,LSTCEL,FRSCLY
LOGICAL FLG,TRUE/.TRUE./,FALSE/.FALSE./
COMMON NO(500)

CLEAR OUT NO ARRAY

00 10042 I=1,MXNETS
NO(1)=0

CONTINUE

T0=1

1=1

J=1

K=1

BUILD CELL-NETS FOR ORIGINAL (NOT PARTIT-FORMED) CELLS

IFCINP(I).NE.O) GO TO 10090
J=)+1

I=I4+1

IFCINP(D).ER.-1) GO TO 10200
CUNTS(K)=(INF(1)*1000)+J

K=K +1

I=141

GO TO 10080

BUIL D CELL~NETS FOR PARTIT-FORMED CELLS

0200 1=1

IF(SWITCH.NE.0) GC TO 10205
CLNTS(K)=10*#é

K=K+1

GO Y0 10300

00027470
00027680
00027670
00027700
00027710
00027720
00027730
00027740
00027750
00027760
00027770
00027780

00027790

00027800
00027810
00027820
00027830
00027840
00027850
00027860
00027870
00027880
0C077890
00027900
00027910
00027920
00027930
00027940
00027950
00027960
0002797)
00027980
00027290
02028000
(10028010
00028020
00028030
00028040
00028050
00028060
00028070
(0028080
00028090
00028100
00028110
00028120
00028130
00028140
00028150
00028160
00028170
00028180
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10205 IF(CHR(I,1).EQ.Q) GO TO 10300
C1=CHR(I,2)
C2=CHR(I,3)
10212 IF(CHR(I,1).NE.TRACK(T0,1)) GO YO 10220
NO{TRACK(TO,2))=1
TO=T0+1
G0 TO 10212
17220 0oC=x-1
p0 10270 J=1,00
CQ=CLNTS )
001=€C./1000
1F(001.EQ.C1) GO TO 10252
IF(001.NE.C2)GO TO 10270
10252 002=NO(CO-(001*1000))
IF(K.LT.S000) GO TO 10254
FIVEK=5000
WRITE(PRNTR,7002) FIVEK
7002  FORMAT('OERROR(CELO1) —MAX CELL-NET COUNT ,l4,
& ') EXCEEDED IN CELNET')
STOP
10254 1F(002.NE.0) GO TO 10270
CLNTS (K)=(CHR(I,1)%1000)+(¢0-301+1000)
K=K+1
1027C CONTINUE
i=I+
GO 70 10205

C
c
C SORT CELL-NETS FOR EASIER ACCESS IN LINEUP
c
c
1

0300 CLNTS(x)>=0
D=(K-1)/2

10310 FLG=FALSE
I=1

10315 001=CLNTS(I+D)
1F(001.EQ,0) GO TO 10330
IF(CLNTS(I).LE.001) GO TO 10325
T=CLNTS(I)
CLNTS(1)=001
CLNTS(I+D)=T
FLG=TRUE

10325 I=1+¢
GO YO 10315

10330 0=b/2
1F(D.NE.D) GO TO 10310
IF(.NOT,.FLG) GO TO 90400
D=1
GO 10 10310

10400 1=
Ja1

00028790
00028200
00028210
00028220
00028230
00028240
00028250
00028260
00028270
00028280
00028290
00028300
Q00i " -G
000z. <0
00028330
00028340
00028350
00028360
00028370
00028380
00028390
00028400
00028410
00028420
00228430
00028440
00328450
00028460
00028470
00028480
00023490
00028500
00028510
00028520
0u028530
00028540
00028550
000285¢7
00C 283570
000c:

000z 9t
gon2sewy
ooo2Lé1n
00028620
G0028630
N0028640
00028650
$0028660
00028670
00028680
00028¢90
00CcSA700
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ELIMINATE THE DUPLICATE ENTRIES IN THE CELL-NET LIST

-y OO0

0610 J=y#1
IFCCLNTS(I).EQ.D) GO TO 10500
IFCCLNTS(I).EQ.CLNTS(J)) T, TO 10410
I=1+1 ‘
CUNTS(I)=CLNTS(J)
GO TO 10410

10500 k=1

LSTCEL=I-1

CLNTS(LSTCEL+2)=-1

W o

PR B ~
T AOFLT YT RGN ST DT N N

e

- Sy

s N pl

COUNT CELLS (INCLUDING PADS)

NCELLS=0
1=1
000=CLNTS(1)/1000

310 GG=CLNTS(1)
IF((GG6.GE.1000000) .04, ' ..EQ.0)) GO TO 320
I=1+1 x
0001=CLNTS (1) /1000
[F(0001.EG.000) GO TO 310
000=0001
NCELLS=NCELLS+1
GO TO 310

320  FRSLLU=I
IF(DEBUG.EQ.0) GO TO 20000
WRITE{PRNTR,311) NCELLS

311 FORMAT('0',20X,I4,* CELLS COUNTED")
WRITE(PRNTR,7001) FRSCLU

7001 FORMAT('0",20X,'FRSCLU =',14)
WRITECPRNTR,100)

100  FORMAT('0’,20X,'CELL-NETS (INTERNAL NET #5)")
DO 10600 I=1,K

WRITE (PRNTR,200) CLNTS(I)
200 FORMAT!' ',20X,I9)
10600 CONTINUE

VYR P ST AT NAT I Myt

g 2000C RETURN

-~ END

‘o SLBROUTINE PASS(ROWS,COLS,NFLSAV,NPISAV, MAXSOL ,RN,CN)
% c

;gi Crradiwaw ows PASS~— SETS UP FILE FOR PART 2B wakaw

> C

a ¢

P

. c

IMPLICIT INTEGZH (A=Y)
COMMON /GLBL/ GG(16)
COMMON /NETDTA/ NN(4600)
COAMMON /LINDTA/ LL(1000)

[

IgR W

00028710
00028720
00028730
00028740
00028750
00028760
00028770
00028780
00028790
00028800
00028810
00028820
00028830
00028340
00028850
000288640
00028870
00028880
(0028890
00028900
00028910
00028920
00028930
00028940
30028950
00028960
00028970
00028930
goo2t
00029000
00029010
00029020
00029030
00029040
00029050
00029060
00029070
00029080
00029090
00029100
00029110
00029120
00029130
00029140
00029150
00029160
00029170
00029180
00029190
00029200
00029210
00029220
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9000
100

200

300

9002

400

9003

7000
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81 ;

COMMON /HEADER/ HH(6)
COMMON /CLNET/ CC(5002)
PASSFL=18
00 100 1=1,16
IF(GG(I) .GT.9999.0R.GG(I) .LT.-999) 6G(1)=0
FOXMAT (20(14))
CONTINUE
WRITE(PASSFL,9000) GG
DO 200 1—1,4600
IF(NNCI) .6T.9999.0R.NN(I) .LT.-999) NN(1)=0
CONTINUE
WRITE(PASSFL,9000) NN
Do 300 1=1,1000
IFCLLCT) .GT.9999.0R.LLCI) .LT.=999) LL(I)=0
CONTINUE
WRITE(PASSFL,9000) LL
D0 400 1=1,3000
IFCCC(I) .GT.99999999.0R.CC(I) .LT.-9999999) CC(1)=0
FORMAT (10(18)) -
CONTINUE
WRITE(PASSFL,9002) (cc(I),I=1,3000),cC(5001),CC(5002)
WRITE(PASSFL,9003) HH

FORMAT (10(A4))
WRITE(PASSFL,5000) ROWS,COLS,NFLSAV,NPISAV,MAXSOL,RN,CN
PRNTR=GG(1)
WRITE(PRNTR,7000)
FORMAT ('ODATA TRANSFER FILE CONSTRUCTED')
RETURN
END
ceecce A PPPPPP $SSSS  TTTTTIT A
c A A P P S S T A A
A A P P S T A A
A A PPPPPP SSSSS T A A
AAAAAAA P s T MAAAAA
C A A P S s T A A
cceec A A P £SSSS T A A

CELL ARRANGEMENT PROGRAM FOR THE STANDARD

RRRRRR
R
R
RRRRRR
R R
R R
R

00029230
00029240
00029250
00029260
00029270
00029280
00029290
00029300
00029310
00029320
00029330
00029340
00029350
00029360
00029370
00029380
00029390
00029400

' 00029410

00029420
00029430
00029440
00029450
00029460
00029461
00029470
00029480
00029490
00029500

0G000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
03000200
0oo00210
00000220
00000230
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TRANSISTOR ARRAY
VERSION 2B REVISION & -- JUNE 1979

b2 s s s s et sesasd et e sdades st e s s stz tag el

AUTHOR: GLENN &4, COX
EE DEPT

AUBURN UNIVERSITY
AUBURN, AL 36830

THIS IS PART B OF CAPSTAR -

FOR PROGRAM INFORMATION, SEE PART A

R AR R AR A Ak Ak ke ek R R A AR R AR R R Rk

MAIN CONTROL ROUTINE

bl a2 ssaatdbissnddsscetoboasdestesforasstacalsssans]

OO OO0

IMPLICIT INTEGER(A-Y)

¢
C DEFINE CGMMON DATA AREAS
c
¢
o GLOBAL COMMON
C

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG

& MXCELS,MXNETS,MXCLNT,MXCLUS,MXNTSZ ,MXPADS RXNTCL
& ,MXROWS,MXCOLS,MXDFSZ

o
¢ NET DATA COMMON
C

COMMON /NETDTA/ NZT(3000),WwID(1000),PAD(100) ,NETNOS(530)
¢ .
c LINEAR ORDER DATA CORMON
C

COMMON /LINDTA/ LiNORD(1000)
C
C FOLD DATA COMMON
c -

00000240
00000250
00000260
00000270
00000280
00000290
00600300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000330
0000C390
00000400
00000410
00000420
00000430
00000440
00300450
00000460
00000470
00000430
00000450
06000500
00000510
00000520
C000u530
00000540
00000550
00000560
00000570

‘00000580

00000590
000Q0600
00000610
00000620
00000630
00000640

. 00000650

00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
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COMMON /FLDDTA/ CHIP(30,100) ,RONS,COLS,POS(1000,2) ,NFLSAV,NPISAV
& ,MAXSOL,RN,CN :

C
c HEADER COMMON
c ‘
COMMON /HEADER/ CAPMC1,CAPMNC2,CAPVER,CAPREV,NARET, NARE2
¢
c DEFINE 1/0 ASSIGNMENTS
C
RDR=15
- PRNTR=6
¢
c
c RETRIEVE DATA FROM PART A
¢
CALL CATCH(ROWS,COLS,NFLSAV,NPISAV,MAXSOL ,RN,CN)
c
C PLACE
c .
c
CALL PLACE

2000 WRITE(PRNTR,9030)
3030 FORMAT('1NORHAL CAPSTAR TERMINATION')

STOP

END

SUBROUTINE CATCH(ROWS,CO.S,NFLSAV,NPISAV,MAXSOL,RN,CN)
¢ ;
C

Cuksakrad (ATCH-— RETRIEVES DATA FROM PART 2A wakaw
c
c
IMPLICIT INTEGER (A-Y)
" COMMON /GLBL/ GG(16)
COMMON /NETDTA/ NN(4600)
COMMON /LINDTA/ LL(1000)
COMMON /HEADER/ HH(4)
COMMON /CLNET/ €C(3002)
“PASSFL=18
READ(PASSFL,9000,END=2000) 66
9000 FORMAT(20(14))
00 100 I=1,4561,20
119=1+19
READ(PASSFL,9000,END=2000) (NNCJ),Js1,119)
100°  CONTINUE
READ(PASSFL,9000,END=2000) (NN(J),J=4581,4600)
00 200 I1=1,981,20
119=1+19
READ(PASSFL,9000,END=2000) (LL(J),J=1,119)
200  CONTINUE
00 300 1=1,2991,10
19=1+9

00000760
00000770
00000780
00000790
(ocoasas
00000810
00000820
00000830
00000840
00000850
00000840
00000870
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00CCo950
00000960
00000970
00000980
0000099¢C
00001000
00001010
00001020
00001030
00001040
00001050
00C01060
00001070
00001080
00001090
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
00001190
00001200
00001210
nnp01220
J0001230
00001240
20301250
00001260
00001270
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300
9002

9003

6000

2000
7000

C
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READ(PASSFL,9002,END=2000) (C£¢J),JI=1,19)
CONTINUE :
FORMAT (10(18))
READ(PASSFL,9002,END=2000) €C(3001),CC(3002)
READ (PASSFL,9003,END=2000) HH
FORMAT (10(A4))
READ(PASSFL,9000,END=2000) ROWS,COLS,NFLSAV,NPISAV,MAXSOL,RN,CN
PRNTR=GG (1)
WRITE(PRNTR,6000)
FORMAT ("ODATA TRANSFER COMPLETED')
RETURN
WRITE(6,7000)
FORMAT ('0ERROR(CATO1) —-—PASS FILE CORRUPT',
& ' — TRY RE-RUNNING PART 2A TO RE-BUILD")
STOP
END
SUBROUTINE PLACE

C Ak drd it h b vd ok ki d ik ok drd b i kb ke ko i ik

la sl aNaNalalNal

PLACE -— CONTROLS PLACEMENT ROUTINES

P St 2zsscssasatssltssast it ecsocaeasa s e dses et

IMPLICIT INTEGER (A-Y)
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS ,NPADS,DEBUG,MXCELS,XXX(9)
COMMON /FLDDTA/ C(30,100) ,N,M,P0S(1000,2) ,NFLSAV,NPISAV

& ,MAXSOL,RN,CN
COMMON /NETDTA/ NET(3000),wW(1000),P(100) ,NETNOS(500)
COMMON /HEADER/ CAPMC1,CAPMC2,CAPVER,CAPREV, NAME1 NAME2
COMMON PLPNT(10,2) ,SPACE(30) ,L0¢1000),¢5¢1000),LC1000),

& TENP(10LD)
INTEGER PCN(1DD
REAL SGRT
WRITE(PRNTR,99999) CAPMC1,CAPMC2,CAPVER,CAPREV,NAME1 , NAME2

99959 FORMAT('1',40(C1H*)," CAPSTAR F ',2A4,"' V.',A4,' REV.', Aé,

YOO

(s NaNal

& SX,'NETWORK - ',2A4,5X,'STEP - PLACEMENT')
INITIALIZE
SAVE2=17
SAVFIL=16
REWIND SAVFIL
REWIND SAVEZ
SET NUMBER SOLUTIONS FOUND, SAVED TO O

NFLFND=0
NSVED=0

e R Y e o ———- . ~

00001280
00001290
00001300
00001310
00001320
00001330
00001340
00001341
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
00001530
00001540
00001550
00001560
00001570
00001580
00001590
00001600
00001610
00001620
00001630
00001640
00001650
00001660
00001670
00001480
00001690
00001700
00001710
00001720
00921730
00001740
00001750
00001760
00001770
00001780
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102
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104
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SET RATING SUM, SUM OF SQUARES T0 O

1M=0,
15=0.

FORM NEW SOLUTION

IF(NFLFND.GT.MAXSOL .AND.MAXSOL .NE.O) GC TO 1000
CALL FOLD(SUCCES,TRIALS)

IF NONE FOUND, GO TO IMPROVEMENT SECTION
IF(SUCCES.EQ.0) GO TO 1000

FOUND ONE-= RATE IT

CALL RATE(RATING,ZUH,ZUV,257,0)

'NFLFND=NFLFND+1

UPDATE RATING SUM, SUM OF SQUARES

IR=FLOAT(RATING)/1ES
IM=1M+ZR
LS=1S+IR*1R

COMPUTE CHARACTERIZATION #

PCN1=0

00 102 I=1,N
PCN1=PCN1+C(I,1)

CONTINUE

FORGET DUPLICATE PLACEMENTS

X1=NSVED
IF(X1.GT .NFLSAV)XT=NFLSAV
IF(X1.EQ.0) GO TO 104
b0 103 I=1,X1
IF(PLPNT(I,1) .EQ.RATING.AND.PCN1.EQ.PCN(I))GO TO 100
CONTINUE
CONTINUE

IF NFLSAV NOT YET FOUND, SAVE THIS PLACEMENT

IF(NSVED.GE.NFLSAVIGO TO 105
NSVED=NSVED+1
PLPNT(NSVED,1)=RATING
PLPNT(NSVED,2)=NFLFND
PCN(NSVED)=PCN1

G0 10 120

NFLSAV FOUND - MAKE SURE THIS OWME IS BETTER THAN WORST

00001790
00001800
00001810
00001820
¢0001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
02001920
00001920
00001940
00001950
00001960
00001970
00001980
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002C.0
00002070
00002080
00002090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
00002300
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110
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7002
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010
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1020
7003
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WC=1E8

WP=0

00 110 I=1,NFLSAV
IFCPLPNT(I,1).GT.WC) 60 TO 110
WCEPLPNT(I,1)

WP=1

CONTINUE

IF(RATING.LT.WC) GO TO 100

" BETTER THAN WORST — REPLACE WORST

PLPNT(WP,1)=RATING
PLPNT (¥P,2)=NFLFND
PCN(WP)=PCN1
NSVED=NSVED+1
CONTINUE

LOAD PLACEMENT TO SAVE FILE
D0 200 I=1,MXCELS
TEMP(1)=P0S(1,2)%10%#6+P0S(I,1)
CONTINUE .
WRITE(SAVFIL) NFLFND, RATING,(TEMP(I),I=1,MXCELS)

A.D DO NEXT PLACEMENT

GO TO 100
PLACEMENT IMPROVEMENT SECTION

BOMB OUT IF NO FOLD SOLUTIONS FOUND

IF(NFLFND.GT.0) GO TO 1010

WRITE(PRNTR,7002) TRIALS

FORMAT('ONO SOLUTIONS FOUND IN ',16,' TRIES®)
STIP

GOT SOME SOLUTIONS — FIND MFLSAV BEST & LOAD POINTERS TO
PLPNT

ENDFILE SAVFIL
REWIND SAVFIL

COMPUTE MEAN, S.D.

ZNEAN=IM/FLOAT(NFLFND)

15b=0.

IF(NFLFND.EQ.1) GO TO 1020
I1SD=2S-IM*ZM/FLOAT(NFLFND)

1S0s2SD/ (FLOAT(NFLFND)~-1.)

1SD=SQRT(ZSD)

WRITE(PRNTR,7003) NFLFND,TRIALS

FORMAT('0',15,' SOLUTIONS FOUND IN *,I16,' TRIES')

00002310
00002320
00002330
00002340
00002350
00002360
00002370
00002380
00002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
00002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
00002780
€0002790
00002800
00002810
00002820
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1025

1030

(@]

1040
1060

7004
C
c
¢

7020

[ W |

2011
2012
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IFCNFLFND.LE.NFLSAVINFLSAV=NFLFND
SORT POINTERS BY RATING

N1=NFLSAV-1

IF(N1.€G.0) GO TO 1060
FLAG=0

DO 1030 1=1,N1

I1=1+1

IFCPLPNT(3,1) .GE.PLPNT(I1,1)) GO TO 1030
T=PLPNT(I,1)
PLPNT(I,1)=PLPNT(11,1)
PLPNT(I1,1)=T
T=PLPNT(I,2)
PLPNT(I,2)=PLPNT(I1,2)
PLPNT(11,2)=T
FLAG=1

CONTINUE

IF(FLAG.NE.O) GO TO 1025

LOAD QUALITIES TO PCN ARRAY

DO 1040 I=1,NFLSAV

CALL QUAL (ZMSAN,ZSD,PLPNT(1,1),Q)
PCN(I)=Q T
CONTINUE
CONTINUE

00002830
00002840
00002850
00002860
00002870 - -
00002880 * -
00002890
00002900
00002910
00002920
00002930
00002940
00002950
00002960
00002970
00002980
00002990
00003000
00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090

WRITE(PRNTR,7004) NFLSAV,(PLPNT(1,2),PLPNT(I,1),PCN(I),I=1,NFLSAVI00003100

FORMAT('Q',15,' BEST SELECTED'/,' NUMBER RATING',
& '~10+%6 QUALITY®10xx6'//10(/'0',1X,14,6%X,17,7X,17))

PERFORM PLACEMENT IMPROVEMENT ROUTINE ON NFLSAV BEST PLACEMENTS

WRITE (PRNTR,7020)

FORMAT ('OPLACEMENT IMPROVEMENT INITIATED')

D0 3005 REC1=1,NSVED
READ(SAVFIL) REC, R,(TEMP{J),J=1,MXCELS)
0 3000 I=1,NFLSAV
IF(REC.NE.PLPNT(I,2)) GO TO 3000

REBUILD PLACEMENT

D0 2012 J=1,N
D0 2011 K=1,M
€CJ,K)=0
CONTINUE
CONTINUE
DO 2020 J=1,MXCELS -
POS(J,2)=TEMP(J)/10%%x6 '
POS(J,1)=TEMP(J) —POS(J,2) ¥10%#é
IF(POS(J,1).EQ.0) GO TO 2020
E=POS(J,1)+N(J) -1

00003110
00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003250
00003270
00003280
00003290
00003300
00003310
00003320
00003330
00003340
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661=P0S(J,1)

D0 2015 K=GG1,E
C(POS(J,2) ,K)=J
CONTINUE

CONTINUE

IMPROVE PLACEMENT

CALL IMPROV
CALL RATE(RATING,ZUH,2UV,2ST,0)

UPDATE MEAN & S.D, FOR IMPROVED PLACEMENT

LR=FLOAT(RATING) /1E6
IR=IM+IR

15=1S+IR*IR
NFLFND=NFLFND+1

RE-STORE PLACEMENT

00 2050 J=1,MXCELS
TEMP(J)=P0S(J,2)*10%*6+P0S(J,1)

CONTINUE
WRITE(SAVE2) REC, RATING,(TENP(J),J=1,MXCELS)
PLPNT(I,1)=RATING
G0 TO 3005
CONTINUE

CONTINUE

ENDFILE SAVEZ2

REWIND SAVEZ

WRITE (PRNTR,7021)

FORMAT("OPLACEMENT IMPROVEMENT COMPLETED')

RECOMPUTE MEAN AND S.D.

IMEAN=ZM/FLOAT (NFLFND)
15032 S~-ZMxIM/FLOAT (NFLFND)
15D=2SD/ (FLOAT(NFLFND)-1.)
ISD=SQRT(ZSD)

PRESENT NPISAV BEST IMPROVED PLACEMENTS

IFCNFLSAV.LT.NPISAV) NPISAV=NFLSAV
N1=NFLSAV-1
IF(N1.EQ.0) GO TO 3030
FLAG=0
00 3020 I=1,N1

IF(PLPNT(I,1) .GE.PLPNT(143,1)) GO TO 3020
T=PLPNT(I,1)

PLPNT(1,1)=PLPNT(I+1,1)

PLPNT(I+1,1)=T

T=PLPNT(I,2)

‘

00003350
00003360
00003370
00003380
00003390
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003600
00003610
00003620
00003630
00003640
10003650
00003660
00003670
00003680
00003690
00003700
00003710
00003720
00003730
00003740
00003750
00003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
00003850
00003860
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3020

7022
3030

3515
3520

3540
550

7010

(]

7006

4000
4005

C

@o @o go

PLPNT(1,2)=PLPNT(I+1,2)

PLPNT (1+1 ,2)=T Pao b Ty
FLAG=1

CONTINUE

IF(FLAG.NE.Q) GO TO 3010 ¢~ - - @

WRITE (PRNTR,7022)
FORHAT('O',14 ' BEST PLACEHENTS FOLLOW: D
D0 4005 Rsc1=1 INRLSRY ¥
READ(SAVEZ)‘REC, (YE!P(J) J=1,HXCELS)
DO 4000 I=1,NPISAV )
IF(REC.NE. PLPNT(I'?)) 60 TO0 4000
Do 3520 J=1,N
00 3515 K=1,H
£¢J,X)=0 .
CONTINUE e
CONTINUE
00 3550 J=1,MXCELS
POS(J,2)=TEMP(J)/10%%6
POS(J,1)=TEMP(J)-P0S(J,2)*10%*6
IF(POS(J,1).EQ.D) GO TO 3550
E=POS(J,1)+W(J) -1
GG1=P0S(J,1)
0O 3540 K=GG1,E
C(POS(J,2) ,K)=J
CCNTINUE
CONTINUE
WRITE(PRNTR,7010) REC
FORMAT (*1PLACEMENT NUMBER ',14)
LALL RATE(RATING,ZUH,ZUV,2ST,1)

COMPUTE QUALITY OF THIS PLACEMENT

CALL GUAL (ZMEAN,ZSD,RATING,Q)
ZQ=FLOAT(Q)/1€6

ZR=RATING/1EL

WRITE(PRNTR,7006) ZR,ZUH,IUV,1ST,2Q
FORMAT ('ORATINGS'//' TOTAL',8X,

' —-1,F8.2,"' X'//' HORIZONTAL',3X,' —',F8.,2," X'//' V'

'ERTICAL',5X,' —=',F8.2," X'//' STRAIGHT NETS —',f8.2,' %

' /77" QUALLTY',7X,'—=',F10.5)
CALL DEPICT
CALL PADPUT
CALL ouTBLD
GO TO 4005
CONTINUE
CONTINUE
RETURN
END
SUBROUTINE FOLD(SUCCES,TRIALS)

C s drde e dekedr de e ok o ke i 3ok s kel el e o e ik R e A
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00003870
00003880
000038590
00003900
00003910
00003920
00003930
00003940
00003950
00003960
00003970
00003980
00003990
00004C00
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004100
00004110
00004120
00004130
00004140
00004150
00004160
00004170
00004180
00004190
00004200
00004210
00004220
00004230
00004240

00004250

00004260
00004270
00004280
00004290
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
00004380
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FOLD ROUTINE — PERFORMS FOLDING PROCEDURE (NEW)

L 2 s a e s s sl ta st o aaasasaaed et s e r e at gy

(2 ¥ p NaNalalal

IMPLICIT INTEGER (A-Y)
~ COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG,RXCELS,XXX(9)
COMMON /FLDDTA/ €(30,100) ,ROMS,COLS,POS(1000,2) ,NFLSAV, NP1SAY
& ,MAXSOL,RN,CN
COMMON PLPNT(10,2),3PACE(30),L0(¢1000),¢c5¢1000) ,L€1000),
& TEMP(1000)
INTEGER FIRENT/1/

[a N 2]

IF NOT FIRST ENTRY, GO TO STAR OVERFLOW RCUTINE

IFCFIRENT.NE.1) GO TO 6000
ROWS1=ROWS-1
FIRENT=0
SUCCES=1
CA=NCELLS-NPADS+1
LBKD=0
FOLDEP=ROWS
CALL CROSS
€5A=1
TRIALS=1
DO 40 1=1,MXCELS
POS(I,1)=0
POS(1,2)=0
40  CONTINUE
¢ BUILD ARRAY LO ¢LINEAR ORDER W/O PADS)
¢

b0 50 I=1,NCELLS
LO(D=L(1)
10 CONTINUE

¢
¢ START OF 'NEW PLACEMENT' PROCEDURE
c
1

00 TT08=1
b0 130 I=1,ROWS
00 120 J=1,C0LS
€(1,Jd)=0
120 CONTINUE
SPACE(I)=3COLS
130 CONTINUE
FLDP=FOLDEP
LTOR=1
BASROW=1
LOPNT=1
STROW=1
NROW=0

00004350
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004430
00004490
00004500
00004510
00004520
00004530
00004540
00004550
00004560
00004570
00004580
00004590

, 00004600

00004610
00004420
00004430
00004640
00004650
00004660
00004670
00004480
00004690
00004700
00004710
0000472C
00004730
00004740
00004750
00004760
00004770
00004780
00004790
00004800
00004810
00004820
00004830
00004840
00004850
00004860
00r 4870
0U004880
000048%0
00004900
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91
START JF 'PLACE NEXT CELL' ROUTINE
CELL=L(LOPNT?
START OF LOOKBACK ROUTINE

TRY=BASROW-LBXD
IF(TRY.LT.1) TRY=1
IF{TRY.EQ.BASROW) GO TO 2000Q v .
CALL PUT(TRY,CELL,COMP,LTOR)

IF(COMP.EQ.1) GO TO 1020

TRY=TRYH

GO TO 1005 AL

"N

-

CELL PLACED BY LOOKBACK
LOPNT=LOPKRT+1
ALL CELLS PLACED? IF SO, RETURN SUCCESS - ELSE NEXT CELL

IF(LOPNT.GE.CA) &0 TO 20000
GO TO 1000

LOOKBACK NOT USED OR UNSUCCESSFUL ~= TRY ROW OF BASROW,
BASROW-1+2TT0B WITH THE MOST SPACE ON IT

K=1

IF(BASROW.EQ.1) GO TO 2050
J=BASROW
K=J=1+TT0B+TT0B T

CHECK FOR ALTERNATE ROW OFF-CHIP

IF((K.LE.ROWS).AND.(X.GE.1)) GO TO 2030
CALL PUT"' .CEL\.,COMP,LTOR)

IFCCOMF ,£Q,.1) GO TO 3000

GO T¢ 250

IF(SPALE(K) _LE .SPACE(J)) GO TO 2040

KEEP J= ROW &/
¥3)

=¥

~=T

CALL PUT(J,CELL ,COMP,LTOR)
IF(COMP.EQ.1) GO TO 3000

3T SPACE

WON'T FITON J ~— TRY K -7 o

CALL PUT(X,CELL,COMP,LTOR) ‘
1F(COMP.EQ.1) GO TO 3000

FAILURE ON ROWS J AND K ~= TRY NEXT BASE ROW

]

00004910
00004920

.00004930

00004940
00004950
00004900
00004970
00004980
00004590
00005000
00005010
00005020
00005030
00005040
00005050
00005060
00005079
00005080
00005090
00005100
00005110
00005120

. 00005130

00005140
00005150
00005160
00005170
00005180
00005190
00005200
00005210
00005220
00005230
00005240
03005250
00005260
00005270
00005280
00005290
00005300
00005310
~3205320
(1005330
00005340
00005350
00005360
00005370
00005380
00005390
00005400
00005410
00005420
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¢ | 00005430
2500 BASROW=BASROW-1+TTOB4TTOB 00005440
NROW=NROW+1 : 00005450
c 00005460
C  IF OUT OF ROOM IN BLOCK, START NEW ONE 00005470
¢ 00005480
1F ((BASROW.EQ.0) . OR. (NROW.GE.FLDP)) GO TO 000 00005490
¢ 00035500
C  ELSE, REPEAT PROCEDURE WITH NZW BASE ROW . 00005510
¢ 00005520
GO TO 1000 00005530
c 00005540
(o CELL WAS PLACED —— BUMP LINEAR ORDER POINTER 00005550
¢ 00005560
3000 LOPNT=LOPNT+1 - 00005570
c 00005580
¢ IF ALL CELLS PLACED, RETURN SUCCESS 00005590
¢ 00005600
1FCLOPNT.GE.CA) GO TO 20000 : 00005610
¢ 00005620
C  NEXT BASE ROW 00005630
¢ . 00005640
BASROW=BASROW=1+TTOB+TTOB ' 00005650
NROW=NROW+1 00005660
¢ 00005670
¢ IF POLD DEPTH NOT SATISFIED, KEEP GOING 00005480
¢ | 00005690
1F (NROW.LT.FLDP) GO TO 1000 00005700
¢ - 00005710
C  FOLD DEPTH SATISFIED — TURN COKNER (VERTICALLY) 00005720
¢ 0000573t
BASROWSBASROW+1-TTOB~TTOB 00005740
TT08=1ABS(TTOB-1) 00005750
AROW=0 00005760
%0 T0 1000 00005770
¢ 00005780
C  START OF 'BEGIN NEXT BLOCK' ROUTINE 00005790
¢ 00005800
SO0  STROMW=STROW+FOLDEP 00005810
c 00005820
€ .c NEXT BLOCK STARTS OFF~CHIP, DO STAR 00105830
¢ OVERFLOW PROCEDURE 00005840
¢ 00005850
IF (STROW.GT.RONS) GO TO 4000 00005840
00=STROW+FLDP 00005870
¢ : 00005880
C  1F END OF BLOCK OFF-CHIP, REDUCE LOCAL FOLD DEPTM 00005890
¢ 00005900
1F(00.GT.RONS} FLOP=ROWS=-STRON+1 00005910
BASROWSSTROW 00005920
¢ 00005930
C  REVESE LEFT-TO-RIGNT SENSE 00005940

e
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. LTOR=IABS(LTOR=1)
| c
. c ALL BLOCKS START TOP-T0-BOTTOM
c
N T708=1
" NROW=0
U ¢
k c NEXT CELL
c
! GO TO 1000
| c
| c START OF STAR QVERFLOW PROCEDURE
c
c REDUCE GLOBAL FOLD DEPTH
c
6000 FOLDEP=FOLDEP-1
TRIALS=TRIALS+1
¢
c IF >= 2, START OVER
c
IFCFOLDEP.GE.2) GO TO 100
c
| c ALL FOLD DEPTHS USED — ROTATE
: C
IF(C5(C5A).5Q.0) GO 70 6500
¢
c SET €6 = NEXT ROTATE BOUNDARY
c
C6=C5(C5A)
C5A=C5A+1
c
c REBUILD L FROM LO ROTATED ABOUT C6
c
K=1
L(CA)=0
GG=C6+1
C4=CA-1
00 4100 1=GG,Cé
L(K)=L0C1)
K=K +1
6100 CONTINUE
00 6200 I=1,C6
L¢K)=LO(I)
K=k 1
6200 CONTINUE
c
c RESET FOLD DEPTH TO MAX AND START OVER
, C
_ FOLDEP=RONS
G0 TO 100

00005950

. 00005960

Qua05970
00005980
00005990
00006000
00006010
00006020
00006050
00006040
00906050
00006060
000064370
0u006080
(1004090
17138100
L3C06110
n000s$120
0000613C
00006140
00006150
00006160
ooo0s17C
00006180
00006190
00006200
00006210
00006220
00006230
00106240
0000625C
00006250
00006270
00006280
00006250
00006300
00n06310
£,006320
00006330
00006340
0006350
00006360
0006370
£,0004280
00006390
000u4400
00006410
00006420
POO{6430
0006440
00006450
D0G06460
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QUT OF ROTATE BOUNDARIES —- INCREASE LOGKBACK DIST.
IF ALREADY MAXED OUT, RETURN FAILURE

IF(LBKD.LT.RudS1) GO TO 6510
SUCCES=0

GO TO 20000

LBKD=LBKD+1

RESET FOLD DEPTH AND ROTATION HISTORY AND START OVER

F(_rZP=ROWS

Cha=1

DO 6520 I=1,NCELLS
L(D=L0D)
CONTINUE

60 TO 100

20000 RETURN

OO OO0

©

[aNaeRpNal

500

END
SUBROUTINE PUT (ROW,CELL,COMP,LTOR)

i
;
;

PUT -—— ATTEMPTS TO PLACE CELL ON ROW
COMP=1 IF SUCCESSFUL

A frArirdr iR ik A e dek ek kR R Rk drdnink i e e R R R el

IMPLICIT INTEGER (A-Y)

COMMON /NETDTA/ NET(3000),wWID(1000),P(100) ,NETNOS(500)

COMMON /FLDDTA/ €(30,100) ,ROWS,COLS,P0S(1000,2),NF,NP
& ,MAXSOL,RN,CN

COM®ON PLPNT(10,2) ,SPACE(30),L0¢(1000),¢5(1000),LC1000),

& TEMP(1000)
conp=0

CHECK SPACE ON ROW =-— FAIL IF NOT ENQUGH

WIDTH=WID(CELL)
IF(SPACE(ROW) .LT.WIDTH) RETURN

ENOUGH ROOM — PLACE CELL AT LEFT-MOST SPACE IF LTOR=1
AT RIGHT-MOST IF LTOR=(Q

comp=1

INDEX=-1+LTOR+LTOR

K=1

IF(LTOR.EQ.0) K=COLS
IF(C(ROW,K) .EQ.0) GO TO 1000
K=K+INDEX

C -l

00006470
00006480
00006490
00006500
00006510
00006520
00006530
00006540
00006550
(00006560
00006570
00006580
00006590
00006600
00006610
00006620
00006630
00006640
00006650
00006660
00006670
00006680
00006690
00006700
00006710
00006720
00006730
00006740
00006750
00006760
00006770
00006780
00006790
00006800
00006810
00006820
00006830
00006840
00006850
00006860
00006870
00006880
00006890
00006500
00006910
00006920
00006930
00006940
00006950
00006960
00006970
00006980
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GO TO 500
FOUND THE PLACE — UPDATE <PACE, POS, CHIP ARRAYS

000 SPACE(ROW)=SPACE(ROW) =% IDTH
POSCCELL,1)=K
POS(CELL,2)=ROW

1010 CC(ROW,K)=CELL

WIDTH=WIDTH=-1

K=K+INDEX

IF(WIDTH.GT.0) GO TO 1010

IF(LTOR.EQ.0) POSCCELL,1)=K+1

RETURN

END

SUBROUTINE IMPROV

bd st st s adileateas st gl sl as s et ot s sttt ssssssans s

INPROV — PERFORMS PLACEMENT IMPROVEMENT PROCEDURE

bS et el e s ettt et el e Ro sl selsesiontosanssaastenstess sy

OO0

IMPLICIT INTZGER (A-Y)
COMMON /GLEL/ PRNTR,RDR,NCELLS .NNETS,NPADS,DESUS,MXCELS,XXX(9)
COMMON /FLODTA/ C(30,100) ,ROWS,COLS,POS(1000,2) ,NE,NP
& ,MAXSOL,RN,CN
COMMON /NETDTA/NET(3000),WID(1000),PADC100) ,NETNOS(500)
COMMON PLPNT(10,2) ,SPACE(30),L0(1000),C5¢1000) ,L1¢1000),
& TEMP(1000),P(1000,2)

C SET UP P FOR REAL POSITION ARRAY

DO 100 1=1,MXCELS

P(I,1)=P0OS(I,1)

PCI,2)=POS(7,2)
100  CONTINUE

g RATE INITIAL PLACEMENT (R=CURRENT BEST RATING)
‘ CALL RATE(R,ZUH,ZWV,257,0)

g sewrews®R0W INTERCHANGE SEGMENT

E SET UP ROW CCUNTER (I) & SWAP FLAG (F)

:10 F=J

POW1=ROWS~1
IF(RN.tG.0) GO TO 2C00
to0 500 1=1,ROW1

00006590
00Q07000
00007010
00007020
00007030
00007040
Q0007059
00007060
00007070
00007080
00007090
00007100
00007110
00007120
00007130
00007140
00007150
00007160
00007170
00007180
00007190
30007200
00007210
00007220
goQoo723a
£0007240
00007250
00007263
00007270
00007280
00007290
00007300
00007310
00007320
00007330
00007340
000807350
00007360
0ooo737o
00007380
00007390
00007400
00007410
00007420
00007430
00007440
00007450
00007460
00007470
00007480
00007490
00007500
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SET UP NEIGHBORHOOD INDEX (L)
L=1 |
CHECK FOR NEXT ROW OFF-CHIP

IPL=1+
IFCIPL.GT.ROWS) GO TG 500

TRIAL SWAP ROWS I, I+

DO 250 K=1,COLS

C1=C(1,K)

C2=C(IPL,K)

IFCC1.NE.O) POS(CY,2)=IPL
IF(C2.NE.O) POS(C2,2)=1
CCIPL,K)=C1

CCI,K)=C2

CONTINUE

RATE PLACEMENT WITH SWAPPED ROWS
CALL RATE(RATING,ZUH,ZUV,ZST,0)
IF RATING OF NEW > OLD BEST, MAKE SWAP IN REAL

IF(RATING.LE.R) GO TO 400
00 350 K=1,CO0LS
T=C(1,K)
T1=CC(IPL,K)
IF(T.NE.Q) P(T,2)=I
IF(T1.NE.Q) P(T1,2)=IPL
CONTINUE
R=RATING
F=1
G0 T0 500

NEW PLACEMENT WORSE -— UNSWAP

DO 420 K=1,C0LS

C1=C(I,K)

€2=C(IPL,K)

1F(CT.NE.O) POS(CT,2)=1PL
IF(C2.8E.0) POS(C2,2)=1
CCIPL,K)=CA

CCI,K)=C2
CONTINUE

BUMP NEIGHBORKOOD INDEX

L=+

00007510
00007520
00007530
00007540
00007550
00007560
00007570
Q0007580
00007590
00007600
00007610
00007620
00007630
00007640
00007650
00007£60
00007670C
0007680
00007490
00007700
00007710
00007720
00007730
00007740
00007750
00007760
00007772
gooo77a0
00007790
00007800
00007810
00007820
00007830
00007840
00007850
00007860
00007870
00007880
00007890
00007900
00007910
00007920
00007930
00007940
00007950
00007960
00007970
00007980
00007990
00008000
00008010
00008020
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97
CONTINUE IF INDEX WITH NEIGHBORHOOD

IF(L.LE.RN) GO TO 210
CONTINUE

IF ANY SWAPPING DONE, TRY AGAIN
IFC(F.NE.D) GO YO 110
kikradkwCELL INTERCHANGE SEGMENT
SET UP ROW POINTER (I)

IF(CN.EQ.0) GO TO 3000
DO 1800 I=1,ROWS

SET CORI = TO & CELLS OR EMPTY TRANSISTORS ON ROW I

CORI=0

CELL=-1

D0 1010 K=1,COLS
IF(C(I,K).EQ.CELL) GO TO 1010
CORI=CORI+1
IF(C(I,K).NE.Q) CELL=C(IK)
CONTINUE

IF(CORI.EQR.1) GO TO 1800

RESET SWAP FLAG & SET J FOR CELL COUNTING
F=0
CORI1=CORI-1
00 1700 J=1,CORI1
SET UP L FOR NEIGHBORHOOD INDEXING
L=1
CHECK FOR END OF ROW

JPL=Jd+HL
IF(JPL.GT.CORI) GO TO 1700

TRIAL SWAP JTH, (J+L)TH CELLS ON ROW I
FIND JTH,(J+LOTH CELLS

K1=1

CNT=0

CELL=-1 -

IF(C(I,K1).EQ.CELL) GO TO 1100
CNT=CNT+1

CELL=C(I K1)

00008030
00008040
00008050
00008060
00008070
00008080
00008090
00008100
00008110
00008120
00008130
00008140
00008150
00008160
00008170
00008130
00008190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
00008280
00008290
00008300
00008310
00008320
00008330
00008340
00008350
00008360
00008370
00008380
00008390
00008400
00008410
00008420
00008430
00008440
00008450
00008460
00008470
00008480
00008490
00008500
00008510
00008520
00008530
00008540
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1155

1160
1170

IFCCNT.NE.J) GO TO 1080
CJ=CELL

PJ=K1

IF(CNT.EQ.JPL) GO TO 1150
K1=K14+1

IF(CELL.EQ.0) CELL=-1

GO TO 1070

CJPL=CELL

PIPL=K1

TRAP OUT CASE WHERE WE'RE SWAPPING EMPTY TRANSISTORS

98

IF(CJ.EQ.0.AND.CJPL.EQ.D) GO TO 1600

Wy=1

TE(CJ.NE.O)WI=WID(CJ)

LJPL=1

IF(CJPL.NE.O) WIPL=WID(CJPL)
WJPL1=4WJPL

COPY CELLS TO LEFT OF JTH CELL TO TEMP

K1=1
IF(K1.EQ.PJ) GO TO 1160
TEMP(K1)=C (I, K1)
K1=K1+1

GO TO 1155

REPLACE JTH CELL WITH (J+L)TH

K2=X1

TEMP(K2)=CJPL

K2=K2+1

WJIPL=WJPL-1
1F(WJPL.NE.Q) GO TO 1170

COPY CELLS BETWEEN JTH & (J+L)TH

K1=K1+WJ

IF(K1.EQ.PJPL) GO TO 1190
TENP(K2)=C(1,K1)

K1=K1+1

K2=X2+1

GO TO 1180
REPLACE (J+L)TH WITH JTH CELL

TEMP(K2)=CJ

K2=K2+1

W=y -1

IF(WJ.NE.O) GO TO 1190
K1=X1+WJPL1

00008550
00008540
GoQassro
00008580
00008590
00008600
00008610
00008620
00008630
00008640
00008650
00008660
Q0008670
00008680
00008690
00003700
00008710
00008720
00008730
00008740
00008750
00008760
00008770
00008780
00008790
00008800
00008810
00008820
00008830
00008840
ooco088s0
00008860
00008870
00008880
00008890
00008900
00008910
00008920
00008930
00008940
00008950
00008960
00008970
00008980
00008990
00009000
00009010
00009020
00009030
00009040
00009050
00009060



1220

1225

[a N e

1310

COPY CELLS TO RIGHT OF (J+L)TH

IF(K1.GT.COLS) GO TO 1210
TEMP(K1)=C(1,K1)

K1=K1+1

60 TO 1200

CELLS ARE SWAPPED IN TEMP ARRAY — MAKE CHANGES TO POS

CELL=0

D0 1220 K1=1,C0LS

IF(TENP(X1) .EQ.CELL) GO TO 1220
CELL=TEMP (K1)

IFCCELL.NE.D) POSCCELL,1)=K1
CONTINUE

DO 1225 K1=1,COLS

GWC5=TEMP(K1)
TEMP(K1)=C (" K1)
CCX,K1)=GWCS

CONTINUE

CELLS SWAPPED — RATE
CALL RATE(RATING,ZUH,ZUV,2ST,0)
IF BETTER, MAKE SWAP IN REAL

IF(RATING.LE.R) GO TO 1350

DO 1310 K=1,COLS
T1=TENP (K)
IF(T1.NE.O)P(T1,1)=POS(T1,1)

CONTINUE

R=RATING

F=1

G0 TO 1700

WORSE —— UNSWAP

DO 1340 K=1,COLS

T1=TEMP (K)

IF(T1.NE.0) POSC(TY,1)=P(TY,1)
¢(I,K)=T1

CONTINUE
BUMP NEIGHBORHOOD INDEX

L=l+1

IF STILL IN SAME NEIGHBORHOOD, CONTINUE

IF(L.LE.CN) GO TO 1060

00009070
00009080
00009090
00009100
00009110
00009120
00009130
00009140
00009150
00009160
00009170
00009180
00005190
0009200
00009210
0000929
0000923)
00009240
07009250
00009260
00009270
00009280
00009290
00009300
00009310
00009320
00009330
00009340
00009350
00009360
00009370
000093380
00009390
00009400
C000%410
00009420
00009430
00009440
00009450
00009460
00009470
00009480
00009450
00009500
00009510
00009520
00009530
00009540
00009550
00009560
00009570
00009580



100
¢

C NEIGHBORHOOD OONE ~— BUMP J

1700  CONTINUE

g ROW DONE — IF ANY SWAPS MADE, REPEAT
‘ IF(F.EQ.1) GO TO 1015

E NEXT ROW

1800 CONTINUE

3000 CONTINUE
RETURN
END )
SUBROUTINE MSFCF

Tl A A ek dr s e e e e R ok ek ke drd e el A il

MSFCF — SHOWS PLACEMENT IN MSFC FORMAT

oA e v e o e o vk o o el dr e e e de St o e Ak ok ik e drdnb i de ek e el e

OOOOOOODO OO0

IMPLICIT INTEGER(A-Y)
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DESUG,MXCELS,XXX(9)
COMMON /FLDDTA/ C(30,100),ROWS,COLS,P0S(1000,2) ,NFL NPT
& ,MAXSOL,RM,CN
COMMON /PADPL/ ZPDPLC(100,2)
COMMON /NETDTA/ NN(3000),WID(1000),PADS(100) ,NETNOS(500)
INTEGER TEMP(200)
WRITE (PRNTR,7001)
7001 FORMAT ('1PLACEM")
WRITE(19,8001)
8001 FORMAT('PLACEM")
000=1
DO SO0 I=1,RO0WS

(o}

FORM Y-COORD FOR ROW

0bD=-0DD

IF(ODD.LT.0) RW=17+8#]
1F(ODD.GT.0) RwW=~(25+8+*1)
NTMP=0

LCL=0

SET COLUMN POINTER (J)

OO

J=1

CHECK FOR EMPTY CELLS

(g N ala]

C0C0959%0
00009600
00009610
00009620
00009630
00009640
00009650
00009660
00009670
000096890
00009690
00009700
00009710
00009720
00009730
00009740
00009750
00009760
00009770
00009780
00009790
00009800
Q0009810
00009820
00009830
00009840
00009850
00009860
00009870
00009880
00009890
00009900
00009910
00009920
00009930
00009940
00009950
00009960
00009970
00009980
00009990
00010000
00010010
00010020
00010030
00010040
00010050
00010060
00010070
00010080
00010090
00010100




100

OO

a K al

200
210

N O OO

H o0

[a N el

410

7002
7003

OOV NO
[
o

101
IF(C(I,J).EQ.0) GO TO 200
NOT EMPTY —— SAME AS LAST CELL?
IF(CC(I,J).EQ.LCL) 60 TO 400
NOT THE SAME -~ ADD TO TEMP ARRAY
LeL=c(1,
START=J
CELL =LCL
GO TO 250
HANDLE EMPTY CELLS
CELL=99$000
START=UJ

CELL=CELL+1
J=J+1

IF((J.LE.COLS).AND.(C(1,J).EQ.0)) GO TO 21

JzJ-1
ADD CELL #, X~COORD TO TEMP ARRAY

NTMP=NTMP+1
TEMP(NTMP)=CELL
NTMP=NTMP+1
TEMP(NTHP)=3#START+22

NEXT COLUMN

J=J+1
IF(J.LE.COLS) GO TO 100

ROW DONE =— PRINT DATA

IND=1

JND=IND+?

IF(JND.GT.NTMP) JND=NTNP
WRITE(PRNTR,7002) RW,(TEMP(K. K=IND,JND)
FORMAT('0Q',9(17))

WRITE(19,7003) RW,(TEMP(K) ,K=IND,JND)
FORMAT(9(I7))

IND=IND+8

IFCIND.LE.NTMP) GO TO 410

NEXT ROW
CONTINUE

SHOW PAD PLACEMENT

00010110
00010120
00010130
00010140
00010150
00010160
00010170
00010180
00010190
00010200
00010210
00010220
00010230
00010240
00010250
00010260
00010270
00010280
00010290
00010300
00010310
00010320
00010330
00010340
00010350
00010360
00032370
00010380
00010390
00010400
00010410
00010420
00010430
00010440
00010450
00010460
00010470
00010480
00010490
00010500
00010510
00010520
00010530
00010540
00010550
00010560
00010570
00010580
00010590
00010600
00010610
00010620
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DO 1000 I=1,NPADS

IR=1POPLC(I,2)

10=ZpPDPLC(I, 1)

IFCCZR.LT.1.E~6) .OR.(ZR.GT.ROWS)) X=INT(1(C#3, *15 5)
IF(ZC.LT.1.E-8) X=17

IF(2C.GT.COLS) X=INT(ZCw3,+21.5)

IF(ZR.LT.1.E~6) Y=-25

- TFC(IR.GT.ROWS) Y=INT(IR#8.+17.5)

1000

¢
¢

TFCLZC.LT.1.E-6) .0R. (2C.GT.COLS)) YSINT(ZR%8.+13.5)
WRITE(PRNTR,7002) Y,PADS(I) X

WRITE(19,7003) Y,PADS(I) X

CONTINUE

RETURN

END

SUBROUTINE CROSS

Corrinwdndkr CROSS ROUTINE wirkkrhadddkirdint ki

¢
o
o

(@]

IMPLICIT INTEGER (A-Y)
COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,DEBUG
& ,MXCELS,MXNETS,MXCLNT,MXCLUS ,MXNTSZ ,MXPADS ,MXNTCL
& ,MXROWS,MXCOLS ,MXDFSZ
COMMON /NETDTA/ INP(3000),WID(1000),PAD(100),NETNOS(500)
COMMON /LINDTA/ LINORD(1000)
cOmmMON PLPNT(10,2) ,SPACE(3Q) ,L0(1000),CR1C1000),LC1000),
& TEMP(1000),CR(1000),T(70)
REAL CR
SET UP DUMMY LINEAR ORDER

D0 10060 1=1,NCELLS
LCI)=LINORD(I)

10060 CONTINUE

[N e

10130
10131
10135

10150

L(NCELLS+1)=0
ELIMINATE PADS FROM LINEAR ORDER

DO 10160 I=1,MXPADS
GG61=PAD(I)

1F(GGG1.EQ.0) GO TO 10180

bo 10130 J=1,MXCELS

IF(L{J) .EQ.GGGT) GO TO 10135
CONTINUE

WRITE(PRNTR,10131) GGG
FORMAT('OWARNING(CRO01) = PAD °*,14,' NOT IN LINEAR ORDER')
GO TO 10160

b0 10150 K=J ,MXCELS

IF(L(K).EQR.0) GO TO 10160

L(KI=L (K+1)

CONTINUE

00010630
00010640
00010650
00010660
00010670
00010680
00010690
00010700
00010710
00010720
00010730
00010740
00010750
00010760
Q01077
00010740
00010790
00010800
00010810
00010820
00010830
00010840
00010850
00010860
00010870
00010880
00010890
00010900
00010910
00010920
00010930
00010940
00010950
00010960
00010970
00010980
00010990
00011000
00011010
00011020
00011030
00011040
00011050
00011060
00011070
00011080
00011090
00011100
00011110
00011120
00011130
00011140



103
CONTINUE
CLEAR QUT CROSSING ARRAY

00 10190 I=1,NCELLS
CR(I)=0.
CONTINUE

FIND # NETS CROSSING AT EACH BOUNDARY
I=1
CLEAR T ARRAY TO HOLD CURRENT NET

b0 10230 11=1,70
TUD=0
CONTINUE

K=1

CHECK FOR END OF NETS
IF(INP(1).EQ.-1) GO TO 10500
CHECK FOR END OF THIS NET
IFCINP(1).EQ.0) GO TO 10300
ADD THIS CELL TO ARRAY T

TA=INP(I)

b0 10274 J1=1,MXCELS
IF(L\J1) .EQ.TA) GO TO 10280
IF(JT1.GT.NCELLS) GO TO 10285

CONTINUE

T(K)=TA

K=K+1

I=1+1

GO TO 10240

UPDATE CROSS ARRAY FRO THIS NET

IF(K.GT.2) GO TO 10310
I=1+1

G0 TO 10220

J=1

LOOK FOR CELL AT L(J) IN THIS NET

00 10320 41=1,70

GG=TUT)

IF(GG.EQ.L(J)) GO TO 10350
1F(GG.NE.O) GO TO 10320

00011150
00011140
00011170
00011180
£0011190
00011200
00011210
00011220
00011230
00011240
00011250
00011260
00011270
00011280
00011250
00011300
00011310
00011320
00011330
00011340
00011350
00511360
00011370
00011380
00011390
00011400
00011410
00011420
00011430
00011440
00011450
00011480

00011470

00011480
00011450
00011500
00011510
00011520
00011530
00011540
00011550
00011560
00011570
00011580
00011590
00011600
00011610
00011620
00011630
00011640
00011650
00011660




10320

IO OOVO

10350
10360

10370

10380
10381

OO0

0500
10510
10512
10515

10540
10550

10580

(g B algl

104

Ja)+1
GO TO 10315
CONTINUE

CELL AT L(J) 1S FIRST OCCURRENCE OF CELLS
IN THIS NET-- ADD 1 TO EACH CROSSING UNTIL
CELLS HAVE BEEN FOUND

K=K =1
K=K=1
IF(XK.NE.O) GO TO 10370
I=1+1
GO0 TO 10220
CR(JI=CRCII 1.,
J=J#+
b0 10380 J1=1,70
GG=T(J1)
IF(GG.EQ.L(J)) GO TO 10340
IF(66.EQ.0) GO TO 10370
CONTINUE
WRITE(PRNTR,10381)
FORMAT ('QERRORCCROO1) ——OUT OF SPACE IN T ARRAY')
sSTOP

SORT CROSSINGS IN DESCENDING ORDER

00 10510 1=1,MXCELS
IF(L(I) .EQ.0) GO TO 10515

CONTINUE

WRITE(PRNTR,10512)

FORMAT ('OERROR(CR002) ——OUT OF SPACE IN L ARRAY')
STOP

LAST=1-2

D0 10540 1=1,LAST
ZI=FLOAT(D)
CR(I)=CR(1)+21/1000.
CONTINUE

FLAG=0

00=LAST=1

b0 10580 1=1,00
2001=CR(I+1)
IF(CR(I).LT.2001) GO TO 10580
CR(X+1)=CR(D)

CL(1)=2001

FLAG=1

CONTINUE

IF(FLAG.NE.O) GO TO 10550

FORM FINAL CROSSING ARRAY

00011470
00011680
00011690
00011700
00011719
00011720
ARG 30
Lauit e
On0417.

0001176L

Q0011770
00011780
00011790
000118C0
00011810
000118232
00011830
00011840
00011850
00011860
00011870
00011880
00011890
00011900
0001191C
00011920
00011930
00011940
00011950
00011960
00011970
00011780
00011990
00012000
00012010
00012020
00012030
00012040
00012050
00012060
00012070
00012080
00012090
00012100
00012110
00012120
00012130
00012140
00012150
00012160
00012170
00012180
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D0 10680 Is1,LAST
2C=CR(D)
2Ce2C-FLOAT(IFIX(2C+,0001))
CRICI)=IFIX(2C»1000.+.5)
10680 CONTINUE
CRT(LAST+1)=0
IF (DEBUG.EQ.D) GO TO 20000
WRITE(PRNTR,1001)
1001 FORMAT('0',20X,'CROSSING DATA")
0 1003 1=1,200
IF(CR1(I).EQ.0) GO TO 20000
WRITE(PRNTR,1002) CR(I),CR1(D)
1002  FORMAT('0',20X,F12.4,4X,14)
1003 CONTINUE
20000 RETURN
END
SUBROUTINE RATE(RATING,ZUHAV,ZUV,ZSNP,SWIT)

* e sk el Wil ok o i e et e o e e e e e i R AR AR R e

RATER ROUTINE~~ FORMS PLACEMENT RATINGS

o o e e el ko o Rl W W el deke ok e R e el

OO0 OO0 0

IMPLICIT INTEGER (A-Y)

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS,0EBULG
& ,MXCELS,MXNETS,MXCLNT,MXCLUS,MXNTSZ ,MXPADS ,MXNTCL
& ,MXRONS,MXCOLS,MXDFSZ

COMMON /NETDTA/ N(3000),WIDC1000) ,PAD(100) ,NETNOS(500)

COMMON /FLDDTA/ C€7(30,100) ,RONS,COLS ,POS(1000,2) ,NFLSAV,NPISAV
& ,MAXSOL,RN,CN

BESTH=0
WORSTH=0
v=0
NETPNT=1
NET=1
NETS=0
NSTR8=0

FORM LEFT,RIGHT,TOP,BOTTOM,S1,52 DATA FOR EACH NET

(V. NeNale]

00  MINSJ=99999
MAXSK=0
MINRJ=99999
MAXRK=0
MINSJIP=99999
MAXSKP=0
CELLS=0

00012190
00012200
00012210
00012220
00012230
00012240
00012250
00012260
00042270
00012280
00012290
00012300
00012310
00012320
00012330
00012340
00012350
00012360
00012370
00012380
00012390
00012400
00012410
00012420
00012430
00012440
00012450
0004".,. R

00c -
o 3
00012490
00012500
00012510
00012520
00012530
00012540
00012550
00012560
00012570
00012580
00012590
00012600
00012610
00012620
00012630
00012640
00012650
00012640
00012670
00012680
00012690
00012700
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1100

NO OO

2210

SO0
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108
CELL=N(NETPNT)
END OF NET?
IF(CELL.EQ.0) GO TO 2000
NO — PAD?

S=POS(CELL,1)
IF(S.EQ.0) GO TO 1100

N0 — RESET CURRENT NET BOUNDS IF NE.JED

CELLS=CELLS#+1

R=POS(CELL,2)

IF(MINSJ.GT.S) MINSJ=S
IF(MAXSK.LT.S) MAXSK=S
IF(MINRJ.GT.R) MINRJ=R
IF(MAXRK.LT.R) MAXRK=R
SJP=S+WID(CELL) -1
IF(MINSJP,GT,SJP) MINSJP=S.P
IF(MAXSKP,LT.S.P) MAXSKP=S.P
NETPNT=NETPNT+1

G0 TO 1000

END OF NET SEEN — UPDATE EETSH, WORST, V
IF(CELLS.LT.2) GO TO 3000
IF(MINSJP.LY.MAXSK)BESTH=BES TH+MAXSK~MINSJP+1
IF(MINSJ.LE.MAXSKP) WORSTH=WORSTH+MAXSKP~MINS)+1
IF(MINR).LT.MAXRK)VSY+MAXRK-MINRJ+1

CONTINUE

NETSSNETS+1

ST iGHT NET?

IF(CMINRJ .NE.MAXRK) ,AND, (MINSJP.LT.MAXSK))GO TO 3000
YES = UPDATE RECORDS

NSTR8=SNSTRB+1

IF(SWiIT.NE.0) WRITE(PRNTR,7002) NETNOS(NET)
FORMAT('0',12X, 'NET ',15,' STRAIGHT')

IF NOT END OF NET L1ST, CONTINUE WITH NEXT NET
NETPNT=NETPNT+1

NET=NET+{

IF(N(NETPNT) .NE.-1) GO TO 500

RATE EMPTY TRANSISTOR PLACEMENT

00012710
00012720
00012730
00012740
00012750
00012760
00012770
00012780
00012790
000128G0
00012810
00012820
00012830
00012840
00012850
00012860
00012870
00012880
00012890
00012900
00012910
00012920
00012930
00012740
00012950
00012960
00012970
00012980
00012992
00013000
00013010
00013020
00013030
00013040
00013050
00013060
00013079
00013080
60013090
00013100
00013110
00013120
00013130
00013140
00013150
00013160
00013170
00013180
00013190
00013200
000135210
00013220
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8799
8800

(g}

4300

aNeNasNaNaNaNaNaNeNgNe)

10?7

INUMET=0
2ETDS0,
2CCOL=FLOAT(COLS) /2.
b0 8800 I=1,ROMS
00 8799 J=1,C0LS
IF(C7(1,4) .NE.D) 6O TO 8799
INUMET=ZNUMET+1.
1ETD=ZETD+ABS(FLOAT (J)-ZCCOL)
CONTINUE :
CONTINUE
ZROWS=FLOAT (ROWS)
ZETR=(ZNUMET/2.) *#(COLS —-1.~(ZNUMET/2./ZRONS))
1ETR=ZETD/ZETR
END OF ENT L1ST — SHOW RATINGS

ZSNP=(FLOAT(NSTR8) /FLOAT(NETS))#100.
ZUHAV=BESTH+WORSTH
ZUHAV=(ZUHAV*12.5)/ (ROWS*COLS)
ZUv=(V*100.) /(ROWS*COLS)

COMPUTE TOTAL RATING

1wl

1B=ZUHAY

IF(ZUV.GE.ZUHAV) GO TO 4300

Iw=18

18=1W

TTR=(,06) *2W+(.02)*28+1,.~( . 01)*ZSNP+2*2ETR
ITR=1.-1TR/11.

RATING=IFIX(ZTR*1ES)

RETURN

END

SUBROUTINE QUAL (ZMEAN,2SD,RTOM,Q)

|
3

QUAL ~ ESTIMATES PLACEMENT QUALITY BASED ON RATINGS OF
PLACEMENTS FOUND (USES N.B.S. EQUATION FOR AREA

UNDER NORMAL CURVE)

o frdeh A ARl ek i i R Al ek R R R R R kR R R ki dedr ik

IMPLICIT INTEGER (A-Y)

REAL EXP

LR=FLOAT (RTOM) /1E6
IX=(ZR-IZMEAN)/1SD
112(.398942)#EXP(-2X*1X/2,)
1T21./C¢1.4(.2316419)%2X)

2232 T#(-1,821256+(1.330274)%1T)
13a2T#(1,781478+422)

00013230
00013240
00013250
00013260
00013270
00013280
00013290
00013330
00013310
00013320
00013330
00013240
00013350
00013360
000133790
00013380
00013390
00013400
00013410
00013420
00013430
00013440
00013450
00013460
0C313470
00013480
00013490
00013500
00013510
00013520
00013530
00013540
00013550
00013560
00013570
00013580
00013590
00013400
00013610
00013620
00013630
00013640
00013650
00013660
00013670
00013680
00013650
00013700
00013710
00013720
00013730
00013740
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T4=2T#(-.356564+423)

1532T*»(.3193815+24)
1Q=(1,~21%15)
Q=2Q+*1E6
RETURN
END
SUBROUTINE DEPICT
¢
Covkdrddrk ik Wk wrk wk kR ek vk Rk R R d ek ek
c
¢
c DEPICT ROUTINE = OUTPUTS STAR IMAGE (WITH
¢ NET #S) ON OUTPUT MEDIUM
C
¢
Cii*ﬁﬁﬁ*htﬂ**nﬁt*m»ﬁttmtﬁ%t"w
c
IMPLICIT INTEGER (A-Y)
COMMON /GLBL/ PRNTR,ROR,NCELLS,NNETS,NPADS ,DEBUG
& ,MXCELS,MXNETS,MXCLNT, MXCLUS ,MXNTSZ ,MXPADS MXNTCL
& ,MXROWS,MXCOLS,MXDFS2
COMMON/NETDTA/ NETS(3000) ,W.DTH(1000) ,PADC100) ,NETROS(50D)
COMMON/CLNET/CLNTS(3000) ,LSTCEL ,FRSCLU
COMMON/FLDDTA/ CHIP(30,100) ,ROWS,COLS,P0S(1000,2) ,NFLSAV ,NPISAV
& ,MAXSOL,RN,CN
INTEGER CHAR(C14)/'0 ','t ','2 ','3 !,
XA l’ls l’lb |'|7 I’la |’|9 t’
&l I’I# |’|_ |'|: |/
COMMON PLPNT(10,2) ,LINE1(130) ,LINE2(130) ,LINE3ZC13D)
& ,NUMNET(1000) ,START(1000),T(800)
c
c SET INITLAL LINE WIDTH
c
LINNID=70
c
c ZERO OUT WORKING ARRAYS
c
00 10400 I=1,MXCELS
NUMNET(1)=0
START(1)=0
10400 CONTINUE
¢
c FIND NUMNETS, START FOR EACH CELL
¢

F1=FRSCLU-1
00 10480 I=1,F1
00=CLNTS (1) /1000
NUMNET (00) =NUMNET (00) +1
IF(START(00).EQ.0) START(00)=1
10480 CONTINUE

v SET TRANSISTOR WIDTH

00013750
00013760
00013770
00013780
00013790
00013800
00013810
00013820
00013830
00013840
00013850
00013860
00013870
00013880
00013890
00013900
00013910
00013920
00013930
00013940
00013950
00013960
00013970
(00013980
00013990
00014000
00014010
00014020
00014030
00014040
00014050
00014060
00014070
00014080
000142390
00014100
00014110
00014120
00014130
00014140
00014150
00014163
00014170
00014180
00014190
00014200
00014210
00014220
00014230
00014240
00014250
00014260

e st
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10600

o

10680

o

11380

11382

109

TRNWID=0
DO 10600 I=1,F1

00=CLNTS(I)/1000

IF(WIDTH(00).EQ.O) GO TO 10600

T7=00
TRY=IFIXC(2*(NUMNET(TT) +1)) /WIDTH(TT) +.99)
IF(TRY.GT.TRNWID) TRNWID=TRY
CONTINUE

IFCTRNWID.LT.2) TRNWID=2

SET # TRANSISTORS / LINE

TPL=0

TPL=TPL+1

00=TPL* (TRNWID+1)+1
IFC00.LT.LINWID) GO TO 10680

ADJUST LINE WIDTH

TPL=TPL~1
LINWID=TPL* (TRNWID+1)+1

SET BASE, ROW FOR QUTPUT

BASE=1
CALL FIGGER(BASE,RASE,TT,ENDR,TRNWID)
ROW=1

PRINT PAGE HEADER

WRITE(PRNTR,11341)
FORMAT('0'///)
WRITE (PRNTR,11343)
FORMAT('0*//)

IF THIS 1S LAST PAGE, ADJUST LINE WIDTH TO ACTUAL
WIDTH REMAINING

00=BASE+LINWID
IFCENDR.LT.00) LINWID=ENDR-BASE+2

PRINT TOP OF CELL ROW

DO 11380 I=1,LINWID
LINET(I)=CHAR(12)

CONTINUE

00=LINWID-1

WRITE(PRNTR,11382) (LINE1(1),1=1,00)
FORMAT(' ',130(A1))

CLEAR CELL ROW STRINGS

00014270
00014280
00014290
00014300
00014310
00014320
00014330
00014340
00014350
00014360
00014370
00014380
00014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00014480
00014490
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
00014580
00014590
00014600
00014610
00014620
00014630
00014640
00014650
00014660
00014670
00014680
00014690
J0014700
00014710
00014720
00014730
00014740
00014750
00014760
00014770
00014780
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I=1
001=BASE+LINWID-2
00 11620 COL=BASE,001
CALL FIGGER(ROW,COL,TT,ENDR,TRNWID)

ADD APPR. NON-NUMERIC CHARACTERS TO STRINSS

IF(TT.GE.1000) GO TO 11400
D=CHAR(TT+11)
LINE1(1)=D
LINE2(I)=D
LINE3(1)=D
GO TO 11619

NUMBER ENCOUNTERED IN TEMPLATE-~— COMVERT TO
CHARS AND ADD ONE CHAR TO EACH STRING

00=TT-1000
01=(00/100)
02=(00/10)-(D1*10)
D3=00-(D2*10)~(D1*10D)
IF(DI.NE.O) GO TO 11615
p1=D2 -
D2=D3
03=10
GO TO 11610
CONTINUE
LINE1(I)=CHAR(DT+1)
LINE2(I)=CHAR(D2+1)
LINE3(I)=CHAR(D3+1)
I=1+1
CONTINUE
1aI~1

PRINT CELL ROW STRINGS
WRITE(PRNTR,11640) (LINEI(J),J=1,1)
MRITE(PRNTR,11640) (LINE2(J),J=1,1)
WRITE (PRNTR,11640) (LINE3C)) ,4=1,1)
FORMATC' ',130(A1))

BUMP TEMPLATE ROW POINTER

ROW=ROW+1
IF(ROW.LE.ROWS) GO TO 11340

ALL ROWS HANDLED, PRINT STAR BOTTOM
DO 11680 I=1,LINWID

LINE1(I)=CHAR(12)
CONTINUE

00014790
00014800
00014810
00014820
00014830
00014840
£0014850
00014860
00014870
00014880
00014890
00014900
00014910
00014920
00014930
00014940
00014950
00014960
00014970
00014980
00014990
00015000
00015010
00015020
00015020
00015040
00015050
~0015060
00015070
00015089
00015090
00015100
00015110
00015120
00015130
00015140
00015150
00015160
00015170
00015180
00015190
00015200
00015210
00015220
00015230
00015240
00015250
00015260
00015270
00015280
00015290
00015300
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™

C
c

1M

00=LINWID-1
WRITE(PRNTR,11681) (LINE1(I),1=1,00)
FORMATC' ',130(A1))

SET UP POINTERS FOR NEXT PAGE

BASE=BASE+LINWID-1
O0=TRNWID¥(COLS+1)+1
IF(BASE.LE.00) GO TO 11320
1F(BASE.LE.ENDR) GO TO 11320

NCRMAL EXIT
RETURN

END
SUBROUTINE FIGGER(ROW,COL1,TT1,ENDR,TRNWID)

Criwmunrunmurnrrrsf [GGER<~ SIMULATES LARGE OUTPUT TEMPLATE

o
C
C

NEEDED FOR LARGE STAR

IMPLICIT INTEGER (A-Y)
COMMON /GLBL/PRNTR,RDR,NCELLS ,NNETS,NPADS,DEBUG,XXX(10)

COMMON /NETDTA/ NETS(3000),WIDTH(1000),PAD(100) ,NETNOS(500)
COMMON /CLNET/CLNTS(3300) ,LSTCEL,FRSCLU

COMMON /FLDDTA/ CHIP(30,100),ROWS,COLS,P0S(1000,2) ,NFLSAV, NPISAV

& ,MAXSOL,RN,CN

oy

10800

10861

COMMON PLPNT(10,2),XX(390) ,NUMNET (1000) ,START(1000) ,T(800)
INTEGER U ASROW/Q/

IF SAME ROW AS LAST REGQUEST, LOCK UP IN T ARRAY

IF(ROW.EQ.LASROW) GO TO 11260
LASROW=ROW

NETIND=0
00=C((TRNWID+1)*COLS)+10

50 10800 J=1,C0

TW=0

CONTINUE

FOxmM L-HAND EDGE

T(1)=1
TT=1

FORM TRANS BOUNDARIES

¢=0
T-=TT+TRNWID+1
1=TT

D=3

00015310
00015320
00015330
00015340
00015350
00015360
00015370
00015380
00015390
00015400
00015410
00015420
00015430
00015440
00015450
00015460
00015470 *
00015480
00015490
00015500
00015510
00015520
00015530
00015540
C0015550
00015560
00015570
00015580
00015590
00015600
00015610
00015620
00015630
00015640
00015650
00015660
00015670
00015680
00015690
00015700
00015710
00015720
00015730
00015740
00015750
00015760
00015770
00015780
00015790
00015800
00015810
00015820
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CaC+! _ 00015830
IF(C.LT.COLS) GO TO 10840 00015840
1=2 ' 00015850
CoL=1 00015860
) c 00015870
C LOAD CELL NUNBER 00015880
c 00015890
11000 CELNUM=CHIP(ROW,COL) 00015900
T(1)=CELNUN+1000 00015910
00=1+1 00015920
T(00)=2 00015930
! c 00015940
c CLEAR NET POINTER 00015950
c 00015960
NETIND=0 00015970
11040 I=I+1 00015980
c 00015990
¢ IF LOOKING AT TRANS. BOUNDARY, GO TO NEXT TRANS. ROUTINE 00016000
c ' 00016010
IF(T(1).EQ.3) GO TO 11180 00016020
¢ 00016030
¢ IF NO SPACE AFTER LAST NUMBER, SKIP A PLACE 00016040
c 00016050
11080 00=1-1 00016060
IF(T(00).GE.1000) 60 TO 11040 00016070
IF(CELNUM.EGR.0) GO TO 11040 00016080
c 00016090
C GET NKEXT CELL-NEY 00014100
¢ 00016110
NET=CLNTS (START (CELNUM) #NETIND) 00016120
c 00016130
¢ IF NET NOT FOR THIS CELL, SKIP IT 00016140
c 00016150
00=NET/1000 00016140
IF(00.NE.CELNUM) GO TO 11040 00016170
c 00016180
¢ LOAD NET NUMBER 00016190
c 00016200
T(1)=NETNOS (NET=(00%1000) )+1000 00016210
NETIND=NETIND+1 00016220
' G0 TO 11040 00016230
: c 00016240
b ¢ NEXT TRANS. ROUTINE 00016250
3 c 00016260
£ 11180 COL=COL+1 00016270
. I1=1+1 00016280
IFCCOL.LE.COLS) GO TO 11215 00016290
00=1~1 00016300
T(00)=1 00016310
ENDR=1-1 00016320
GO Y0 11260 00016330
c 00016340
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IF STILL IN SANME CELL,.CONTINUE

IF(CHIP(ROW,COL) .EQ.0) GO TO 11240
IFCCHIP(ROW,COL) .EG.CELNUM) GO TO 11080

NEW CELL—— DRAW BOUNDARY AND GO ON

00=1-1
T(00)=1
G0 TO 11000

EXIT

TTi=7(COLD)
RETURN

END

SUBROUTINE PADPUT

L2 as a3l esdsdeded st i ssd it egassatlissscssndessealdasssadld]

PADPUT ~— PLACES PADS TO OPTIMIZE W/ RESPECT TO CELL PLACEMENT

b3 2 ez ds s st adddladeddRisaddasialelecassiogscedodid sl sldde]

IMPLICIT INTEGER (A-Y)
COMMON /GLBL/ PRNTR,RODR,NCELLS,NNETS,NPADS,DEBUG,MXCELS,XXX(9)
COMMON /FLDDTA/ CHIP(30,100),ROWS,COLS,P0S(1000,2) NFL ,NPI
COMMON /PADPL/ ZPDPLC(100,2)

COMMON /CLNET/ CLNTS(3000) ,LSTCEL,FRSCLU

COMMON /NETDTA/ NETS(3000),WID(1000),PADS(100) ,NETNOS(500)
COMMON PLPNT(10,2),BARIER(100,2) ,NBARR,NPADLC,OPT(100,2),
& CELPNT(100),CELLST(1000),
& 2PDLOC(100,2)

PADFIL=13

NPADLC=0

TEST1=8#ROWS+25

TEST223%COLS+24

RETRIEVE PAD LOCATION DATA FOR STAR FROM STARPADLOC FILE
REWIND PADFIL

READ(PADFIL,7001,END=200) X1,X2

FORMAT(2(14))

IF X1<0, THIS IS START OF NEXT STAR

IF(X1.GE.0) GO 70 100

CHECK X1,X2 AGAINST .ROWS,COLS

00016350
00016360
00016370
00016380
00016390
00016400
00016410
00016420
00016430
00016440
00016450
00016460
00016470
00016480
00016490
00016500
00016510
00016520
00016530
00016540
00014550
00016560
00016570
00016580
00016590
00016600
00016610
00016620
00016630
00016640
00016650
00016660
00016670
00016680
00016690
00016700
00016710
00016720
00016730
00016740
00016750
00016760
00016770
Q0016780
00016790
00016800
00016810
00014820
00016830
00016840
00016850
00016860
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X1=-x1
IF(X1.NE.ROWS) GO TO 100
IF(X2.NE.COLS) GO YO 100
60 TO 300
STAR SIZE NOT FOUND — BONMB OUT
WRITE(PRNTR,7002) ROWS,COLS
FORMAT (' OERROR(PADO1) =~ ',I4,' BY ',14,' STAR NOT FOUND',

f. ' IN PAD LOCATION FILE")

STOP

FOUND HEADER FOR STAR — READ IN PAD LOCATIONS
AND CONVERT TO ROW, COL EQUIVALENTS FOR
CENTERS —— SAVE # PAD LOCATIONS IN NPADLC

READ(PADFIL,7001,END=400) X,Y

IF(X.LT.0) GO TO 400

IF((Y.EQ.-25) .0R.(Y.EQ.TEST1)) 2(=(X-15.)/3.,
IF(X.EQ.17) 2C=0.

IF(X.EQ,TEST2) ZC=CCOLS+1
IF((X.EQ.17).0R.(X.EQ.TEST2)) IR=(Y=13.)/3.
IFCY.EQ.TEST1) ZR=ROWS+1

1F(Y.EQ.~25) ZIR=0,

NPADLC=NPADLCH1

BARIER(NPADLC,1)=X

BARIER(NPADLC,2)=Y

IPDLOC(NPADLC,1)=2C

IPDLOC(NPADLC,2)=ZR

GO TO 300

PAD LOCATIONS RETRIEVED == CHECK FOR TCO MANY PADS

IF(NPADLC.GE.NPADS) GO TO 500
WRITE(PRNTR,7003) NPADS,ROMS,COLS,NPADLC

7003 FORMAT('OERROR(PADO2) — ',14,' PADS IN CIRCUIT = MAX FOR ',I4,

(VY. XaXalal

510

[a N alNal

& 'By ',I14," STAR IS ',14)

STOP

CLEAR PAD PLACEMENT (ZPDPLC) ARRAY
00 510 I=1,NPADS

IPDPLC(I,1)=0.

1PDPLC(1,2)=0.

CONTINUE

SET # UNPLACED PADS = # PADS
NPDREM=NPADS

FIND OPT. ASSIGNMENT FOR ALL PADS ON FIRST PASS THROUGH ASS. SECTI

00016870
00016880
00016890
00016900
00014910
00014920
00016930
00016940
00016950
00016960

00016970 -

00316980
00016990
00017000
00017010
00017020
00017030
00017040
00017050
00017060
00017070
00017080
00017090
00017100
00017110
00017120
00017130
00017140
00017150
0nN17160
00017170
00017180
00017190
00017200
00017210
00017220
00017230
00017240
00017250
00017260
00017270
00017280
00017290
00017300
00017310
00017320
00017330
00017340
00017350
00017360
00017370
00017380
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ALLFLG=0
FORM CELPNT,CELLST ARRAYS

I=1

CLPTPT=1
CLLSPT=1
CLNTPT=1

FIND CELL-NETS FOR ITH PAD

CL=CLNTS(CLNTPT)/1000

IF(CL.EQ.PADS(I)) GO TO 620

CLNTPT=CLNTPT+1

IF(CLNTPT.LT.FRSCLU) ‘GO TO 610

WRITE(PRNTR,7004) PADSCI)

FORMAT (*OERROR(PADO3) — CELL-NETS FOR PAD ',14,' NOT FOUND')
STOP

FOUND CELL-NETS =— ASSUME ONLY ONE NET -— LOAD ITS # YO PADNET
PADNET=CLNTS(CLNTPT)-CL*1000
FIND PADNET IN NETS ARRAY

NETPNT=1
NET=1

IF(NET.EQ.PADNET) GO TO 640

NETPNT=NETPNT+1

IF(NETS(NETPNT) .NE.O) GO TO 650

NET=NET+1

NETPNT=NETPNT+1 .

GO TO 630 ’

IF(NETS(NETPNT) .NE.=1) GO TO 640
WRITE(PRNTR,7005) PADNET

FORMAT ('OERROR(PADO4) == INT. NET # ',I4,' NOT FOUND')
STOP

PADNET FOUND —— LOAD CELL (NOT PAD) #'S TO CELLST ARRAY

CELPNT(CLPTPT)=CLLSPT
CLPTPT=CLPTPT#1

CCNT=0

CELL=NETS (NETPNT)
IF(WID(CELL) .EQ.0) GO TO 680
CCNT=CONT+1
CELLST(CLLSPT)=CELL
CLLSPT=CLLSPT#1
NETPNT=NETPNT#1
IF(NETS(NETPNT) ,NE.O) GO TO 670
IF(CCNT.NE.D) GO TO 690
WRITE(PRNTR,7006) PADS(I)

00017390
00017400
00017410
00017420
00017430
00017440
00017450
00017440
00017470
00017480
00017490
00017500
00017510
00017520
00017530
00017540
00017550
00017560
00017570
00017580
00017590
00017600
00017610
00017620
00017630
00017640
00017650
00017660
00017470
00017680
00017690
00017700
00017710
00017720
00017730
00017740
00017750
00017760
00017770
Q0017780
00017790
00017800
00017810
00017820
00017830
00017840
00017850
00017860
00017870
00017880
00017890
00017900
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FORMAT('QERRORCPADO5) = PAD ',14,' CONNECTED TO NO éELLS')
sToP '

DONE WITH THIS PAD — IF MORE REMAIN, CONTINUE
Ial+1

CLNTPT=1

IF(I.LE.NPADS) GO TO 610

~ CELPNT(CLPTPT)=CLLSPT

FORM ASSIGNMENTS FOR ALL PADS ON FIRST PASS
USE I FOR PAD INDEXING

I=1

FIND OPTIMUM ASSIGNMENT (UNOCCUPIED LOCATION) FOR ITH PAD
K=0

1BEST=99999.

CLLSPT=CELPNT(I)

CELL IS A CELL HOOKED TO ITH PAD
CELL=CELLST(CLLSPT)

USE PADLOC FOR PAD LOCATION INDEXING
PADLOC=1

IS PAD LOCATION OCCUPIED? -~ IF SO, SKIP IT
IF(ZPDLOC(PADLOC,1).LT.0) GO TO 1030

COMPUTE MANHATTAN DISTANCE FROM CELL CENTER TO PAD CENTER

e At o M e M

00017910
00017920
00017930
00017940
00017950
00017960
00017970
00017980
00017990
00018000
00018010
00018020
00018030
00018040
00018050
00018040
00018070
00018080
00018090
00018100
00018110
00018120
00018130
00018140
00018150
00018160
00018170
00018180
00018190
00018200
00018210
00018220
00018230
00018240

101ST=ABS(FLOAT(POS(CELL,1))+.S*FLOAT(WID(CELL))=2ZPDLOCC(PADLOC,1))00018250

IDIST=ZDIST+ABS (FLOAT(POS(CELL,2))-ZPDLOC(PABLOC,2))

IF THIS DISTANCE IS CURRENT BEST FOR CELLS HOOKED TO ITH PAD,

UPDATE RECORD OF BEST

IF(IDIST.GE.ZBEST) GO TO 1030

K=PADLOC

IBESTaZDIST

CHECK THIS CELL AGAINST NEXT PAD LOCATION

PADLOC=PAGLOC+T
IF(RADLOC.LE.NPADLC) GO TO 1020

WORK ON NEXT CELL HOOKED TO ITH PAD

CLLSPT=CLLSPT+1

00018260
00018270
00018280
00018290
00018300
00018310
00018320
00018330
00018340
00018350
00018340
00018370
00018380
00018390
00018400
00018410
00018420
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I1=1+41 '
IFCCLLSPT.LT.CELPNT(I1)) GO TO 1010

KTH PAD LOCATION IS OPT. PLACE FOR ITH PAD = UPDATE RECORD

OPT(I,1)=K
OPT(1,2)=INT(ZBEST)

IF THIS IS NOT FIRST PASS, WE'RE DONE — OTHERWISE, NEXT PAD

IF(ALLFLG.NE.O) GO TO 2000
I=1+1
IFC1.LE.NPADS) GO TO 1000

DONE WITH FIRST PASS -- SET FLAG
ALLFLG=1
FIND THE MOST OPTIMUM ASSIGNMENT OVER ALL PADS

BEST=9999

DO 2020 I=1,NPADS
T1=ABS(ZPDPLC(1,1))
IF(T1.GT.1.E-5) GO TO 2020
T2=ABS(ZPDPLC(1,2))
IF(T2.GT.1.E-€) GO TO 2020
IF(OPT(1,2) ,GE.BEST) GO TO 2020
BEST=0PT(I,2)

L=1

CONTINUE

MOST OPT. ASSIGNMENT IS LTH PAD =- IF ITS LOCATION IS
OCCUPIED, RECOMPUTE OPT, LOCATION FOR LTH PAD

IF(ZPDLOCCOPT(L,1),1).GE.O.) GO TO 2030
I=L
G0 TO 1000

NOT OCCUPIED —— PLACE LTH PAD THERE

LOC=0PT(L,1)
ZPDPLC(L,1)=2PDLOCCLOC,1)
1PDPLC(L,2)=2PDLOCCLOC,2)

ZPDLOC(LOC,1)=~1

BARIER(LOC,1)=0

NPDREM=NPDREM-1

WRITE(PRNTR,8000) PADS(L),ZPOPLC(L,2),ZPDPLCIL,1)
FORMATC'OPAD ',14,' PLACED AT ',F5.1,' , ',F5.1)

IF UNPLACED PADS REMAIN, CONTINUE

IF(NPDREM.NE.O) GO TO 2000

00018430
00018440
00018450
00018460
00018470
00018480
00018490
00018500
00018510
00018520
00018530
00018540
00018550
00018560
00018570
00018580
00018590
00018600
00018610
00018620
000184830
00018640
00018650
00018640
00018470
00018680
00018690
00018700
00018710
00018720
00018730
00018740
00018750
00018760
00018770
00018780
00018790
00018800
00018810
00018820
00018830
00018840
00018850
00018860
00018870
00018880
00018890
00018900
00018910
00018920
00018930
02018940

!
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ALL PLACED -- FIND # BARRIERS NEEDED ¢ ZXIT

NBARR=0
po 5000 I=1,NPADLC
IF(BARIER(I,1) .NE.0) NBARRSNBARR+1
CONTTNUE
RETURN
END
SUBROUTINE OUTBLD

e sasadasdadasssedetassedanssanadan el e g aag s asat sy gpgy)

OUTBLD— BUILDS OUTPUT FILE FOR ROUTER -

£ ARRRRR TR Add ik A kR ek R ke S g

IMPLICIT INTEGER(A-Y)

COMMON /GLBL/ PRNTR,RDR,NCELLS,NNETS,NPADS ,DEBUG,MXCELS,XXX(9)
COMMON /NETDTA/ INP(3000),WID(1000),PAD(100),NETNOS(500)
COMMON /PADPL/ ZPDPLC(100,2)

COMMON /FLDDTA/ CHIP(30,100),ROWS,COLS,PO0S(1000,2) ,NFL,NPI
COMMON PLPNT(10,2) ,BARIER(100,2),NBARR,NPADLC

INTEGER CHARW/'W  '/,BLANK/' '/

INTEGER TEMP(72)

IEFILE=12

OUFILE=19

REWIND IEFILE

WIRZIN=0

READ(IEFILE,8001,END=10000) A,B

FORMAY (2(112))

IF(A.NE.O) GO TO 10000

TITLE?

IF(B.NE.~1) GO TO 200
READ(IEFILE,8001,END=10000)A,8
WRITE(OUFILE,8002)A,B
FORMAT('TITLE ',2(A4))

GO TO 100

SILE?

IF(B.NE.=2) GO TO 300
READCIEFILE,B8001,END=10000)A,8
WRITYE(OUFILE,8003)A,8
FORMAT('STAR SIZE ',2(15))

60 Y0 100

FULL-LENGTH RECORD?

00018950
00018960
00018970
00018980
00018990
00019000
00019010
00019020
00019030
00019040
00019050
00019060
00019070
00019080
00019090
00019100
00019110
00019120
00019130
00019140
00019150
00019160
00019170
00019180
00019190
00019200
00019210
00019220
00019230
00019240
00019250
00019260
00019270
00019280
00019290
00619300
00019310
00019320
00019330
00019340
00019350
000193640
00019370
00019380
00019390
00019400
00019410
00019420
00019430
00019440
00019450
00019460
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450

8006

IF(B.NE.-8) GO TO 400
READ(CIEFILE,8004,END=10000)TEMP
FORMAT (72(A1))
WRITECOUFILE,8Q04)TEMP

SET WIRZIN FLAG IF THIS IS 'WIRES'

I=0

I=I#1

IF(TEMP (1) ,EQ.BLANK) GO TO 310
IF(TEMP(1) ,EQ.CHARW) WIRZIN=1
GO TO 100

NETS?

IF(B.NE.-4) GO TO 500
WRITE(OUFILE,8005)
FORMAT(*NETS")

START OF NET

READCIEFILE,8C01,END=10000)4,8
IFCA.NE.O) GO TO 10000
IF(B.NE.=5) GO TO 110

LOAD NET # TO TEMP

READ(IEFILE,8001,END=1000Q£&,B
TEMP(1)=A

TMP=2

NET=A

GET CELL, PIN PAIRS

READ(IEFILE,8001,END=10000)A,B
IF(A.£Q.0) GO TO 450
TEMP(TMP)=A

TMP=TMP+1

TEMP(TMP)=8

TMP=TMP+1

IF(TMP.LT.11) GO TO 420
TMP=TMP~1

IF(TMP,EQ.1) GO TO 410
WRITE(OUFILE,8006) (TEMP(I),I=1,TMP)
FORMAT (12(14))

IF(A.EQR.0) GO TO 410

THMP=2

TEMP{1)=NET
READ(IEFILE,BQ01,END=10000)4,8B
IF(A.EQ.0) GO TO 410

GO TO 421
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00019470
00019480
00019490
00019500
00019510
00019520
00019530
00019540
00019550
00019560
00019570 .
00019580
00019590
00019600
00019610
G0012620
00019630
00019640
00019650
00019660
00019670
00019680
0001969C
g0019700
00019710
00019720
00019730
00019740
00019750
00015760
00019770
00019780
00019790
000198QC
00019810
gulieRren
00019830
00019840
00019850
00019860
00019870
00019880
00019890
00019900
00019910
00019920
00019930
00019940
00019950
00019960
00019970
00019980
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GATES TO PATTERNS?
IF(B.NE.=3) GO TO 600
GET G,P PAIR

WRITE(OUFILE,8007)
FORMAT('GATES TO PATTERNS')
THP=1
READ(IEFILE,8001,END=10000)A,8
IF(A.EQ.0) GO TO 520

LOAD TO TEMP ARRAY

TEMP (TMP)=A

THP="MP+1

TEMP(TMP)=B

TMP=THMP +1
IF(TMP.LT.13)G0 TO 510
THP=THP~1

CHECK FOR PADS

1=2
IFC(TEMP(I).LT.7000) GO TO 540

PAD FOUND — GET R,C POSITION FROM ZPOPLC

J=I-1
DO 525 K=1,NPADS
IF(PAD(K) .EQ.TEMP(J)) GO TO 527
CONTINUE
WRITE(PRNTR,8008) TEMP(J)
FORMAT ('OERRORCOUTO1) == CANT FIND PAD ',I4,' IN PAD ARRAY')
C=ZPOPLC(K, 1)

IF PADS TOP QR BOTTOM, TYPE # OKAY
IFC(C.NE.O) .AND,(C,LT.COLS)) GO TO 540
ON SIDE — IS THIS INPUT PAD?
IF(TEMP(I) . NE.9200) GO TO 528

INPUT PAD—— CHANGE TYPE T0 9100

TEMP(I)=9100
GO Y0 540

QUTPUT PAD-- 1IF ON LEFT, TYPE IS 9110~ IF RIGHT, 9120
IF(C.F2,0) TEMP(I1)=9110

IF(C.GT.COLS)TEMP(I)=9120
1=1+2

00019990
00020000
00020040
00020020
00020030
000200490
00020050
00020060
00020070
£0020080
0GJ20090
00020100
00020110
00020120
00020130
00020140
00020150
00020160
00020170
00020180
00020190
0000200
00020210
00020220
00020230
00020240
00020250
00020260
00020270
00020280
00520290
00020300
00020310
00020320
00020330
00020340
00020350
00020360
00020370
00020380
00020390
00020400
00020410
00020420
00020430
00020440
00020450
00020460
00020470
00020480
00020450
00020500
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IF(I.LE.THP) GO TO 522

PAD TYPE H#'S CORRECTED-- DUMP RECORD
WRITESOUFILE,8006) (TEMP(1),I~1,TMP)
IF(A.EQ.0) CALL MSFCF °

1F(A.EQ.Q) GO TO 110

T™P=1

GO 10 510

EOF?

IF(B.NE.-7) GO TO 15000

DO WE NEED TO ADD BARRIERS? = IF NOT, SKIP THIS PART

IF(NBARR.EG.0) GO TO 700
'WIRES' SEGMENT STARTED? —— IF NOT, START IT

IF(WIRZIN.EQ.Q) WRITE(QUFILE,S001)
FORMAT ('WIRES")

DUMP BARRIER FOR EACH UNUSED PAD

TEST1=8+R0WS+25

TESTZ2=8%CCLS+74

DO 650 I=1,NPADLC
IF(BARIER(I 1) .EQ.0) GO TO 650

XP & YP ARE COORDS OF UNUSED PAD

XP=BARIER(I,1)
YP=BARIER(I,2)

HANDLE TOP, ECTTOM PADS

IF(CYP.NE.-25) .AND.(YP NE.TEST1)) GO TO 610
YP=YP+1

IF(YP.LT.0)YP=24

LEVEL=6

X1=xp

Y1=YP

X2=XP+14

Y2=yp

GO TO 620

HANDLE SIDE PADS
LEVEL=6

X1=XP+5
Y1=YP+1

00020510
00020520
00020530
00020540
00020550

00020560

00020570
(0020580
00020590
00020600
00020610
00020620
00020630
00020640
00020650
00020660
00020670
00020680
00020690
00020700
20026710
00020720
00020730
000207490
00020750
00020760
00020770
00020780
00020790
00020800
00020810
00020820
00020830
00020840
00020850
00020860
(0020870
00020880
00020890
00020900
0002G910
00020920
00020930
00020940
00020950
00020960
00020970
000209280
00020990
00021000
00021010
00021020
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X2z=XpP+S
Y2=YP+1S :
420 WRITE(OUFILE,9002) LEVEL,X1,Y1,%X2,Y2
$002 FORMAT(S(I5,2X),'BARR")
WRITE(PRNTR,10003) LEVEL,X1,Y1,X2,Y2
10003 FORMAT('OBARRIER CONSTRUCTED ON LEVEL ',I3,' FROM °',15,' ., ',
& 15,' 10 *,15,' , ',19)
650  CONTINUE
700 ENDFILE QUFILE
WRITE(PRNTR,8009)
8009 FORMAT('QOUTPUT FILE CONSTRUCTED')
RETURN
10000 WRITE(PRNTR,8010)

00021030
00021040
00021050
00021060
00021070
00021080
00021090
Q0021100
Q0021110
00021120
00021130
00021140
00021150

8010 FORMAT('OERROR(QUTD2) END MARKER NOT FOUND IN INPUT ECHO FILE-—— 0UO0021160

&PUT FILE NOT CONSTRUCTED')
STOP
END

Q0021170
00021180
00021190
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