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ABSTRACT

This report describes a matrix bandwidth

reduction preprocessor for use with the NASA

structural analysis computer program, NASTRANo

Called BANDIT, the program is written in

FORTRAN and uses the Cuthill-McKee strategy for

resequencing grid points. Versions of the program

for both CDC and other computers are presented.

ADMINISTRATIVE INFORMATION

The work reported herein was carried out under Task

Area ZR 014 02 010



I. INTRODUCTION

The NASA structural analysis computer program, NASTRAN, is

a large general purpose program gaining wide acceptance in the Navy

for the solution of both static and dynamic structural problems.

Since NASTRAN uses the finite element displacement method,

the structural matrices which are formed are symmetric and sparse.

With a suitable choice of the numbers (labels) assigned to the grid points,

the matrices are also banded (i. e. , the non-zero entries in each matrix

are clustered about the main diagonal). For this reason, many of the

routines used by NASTRAN for the solution of linear equations and for

the extraction of eigenvalues operate most efficiently when the band-

widths of the structural matrices are minimum. Indeed, the number of

calculations required in such routines is O(n b2 ), where n is the

matrix order and b is the matrix bandwidth.

Although it is essential to the NASTRAN user to have matrices with

small bandwidth, NASTRAN currently places the burden on the user to

number his structure so as to provide such a bandwidth. The inherent

difficulties in sequencing nodal labels manually and the increasing use

of automatic data generators make this an excessive and unnecessary

burden for most structural analysts.

NASTRAN currently allows the user to include in his input data deck

a set of cards referred to as SEQGP cards. These cards define a

look-up table giving the correspondence between the original grid numbers

used in defining the problem and a new set of numbers to be used

internally for all calculations.
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This report describes a FORTRAN computer program called

BANDIT which can be used as a preprocessor to the NASTRAN program

to automatically resequence the grid point numbers for reduced bandwidth.

Using a standard NASTRAN data deck as input, BANDIT resequences the

numbering for reduced bandwidth, if possible, and generates a set of

SEQGP punch cards for insertion into the NASTRAN deck.

The renumbering strategy used in BANDIT is that developed by

Cuthill and McKee The need to resort to "strategies" becomes evident
when one considers that n grid points (or nodes) 2 can be sequenced in ni

distinct ways. Thus, with any strategy, there is no guarantee that an

optimum numbering (i. e., one yielding minimum bandwidth) will be

achieved. However, of several strategies tested3 to date, the Cuthill-

McKee approach appears to be the most consistent for the reduction

of matrix bandwidth for the classes of structures of prime interest to the

Navy.

The computer program described herein was developed primarily

for use on CDC 6400/6600 computers and hence has some machine-

dependent features. However, for use on other computers, a machine-

independent (and slightly less versatile) version of BANDIT is also

described.

1 Cuthill, E. H. and J. M. McKee, "Reducing the Bandwidth of Sparse
Symmetric Matrices,"' Proceedings of the 24th National Conference
ACM 1969, pp. 157-172.,

2 Throughout this report, "grid point" and "node" are used interchangeably.

3 "Spais * MAtricdS'1nd Their Appiications ,•f:.Lditediby'D. J.,. ;Rose-tand
R. AK0Willoughby,: Plenum Presd N _.YQYk..i1972),. '%Several Strategies for

i. theBandwidf...hbf Matricesj-"•(.H.CAtithill) ;pp 0 157-166.
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II USE OF THE BANDIT PROGRAM

Throughout this and subsequent sections, it is assumed that the

reader is familiar with the use of the NASTRAN structural analysis
4

computer program 4

BANDIT's primary reason for existence is the generation of the

NASTRAN SEQGP data cards to effect low matrix bandwidth. As a

by-product, BANDIT can also be used to right-adjust the NASTRAN bulk

data, In either case, following the execution of BANDIT, the complete

right-adjusted data deck is available on disk file. In addition, the user

can elect to have punch card output for either the entire deck or the

SEQGP cards alone.

The input data deck for BANDIT consists of a standard NASTRAN

data deck (ID card through ENDDATA card, inclusive) with the addition

of appropriate BANDIT option cards somewhere before the BEGIN BULK

card. These cards, called $-option cards, indicate to BANDIT the

user's choice of options, i. e., what the user wants BANDIT to do. The

$-option cards are listed and described in detail in the next section.

On CDC machines, BANDIT functions as a variable-core program.

Hence it is essentially open-ended with respect to the number of grid

points that can be handled. During execution, the system is interrogated

to determine the field length (amount of core). The dimensions of key

arrays are then set so as to fill the available core. As a result,

BANDIT must be executed on CDC machines with "NOREDUCE. " in effect

in order to prevent the automatic reduction of field length after the program

is loaded.

4 "The NASTRAN User's Manual, " edited by C.W. McCormick,
NASA SP-222, September 1970.
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BANDIT will load and execute in less than"550000 Words of
8

core. With this field length, typical structures with less than 500 grid

points can be handled. For larger structures, more core may be

needed, in which case BANDIT so informs the user. It has been our

experience, however, that rarely are more than 600008 words needed.

A more detailed discussion of core requirements appears in Section V.

Although BANDIT will accept an entire NASTRAN deck as input,

resequencing requires only the following NASTRAN cards: BEGIN BULK,

ENDDATA, and all "connection" cards. In particular, GRID cards are

not used by BANDIT. The current list of connection cards which

BANDIT recognizes is given in Table 1.

BANDIT will accept data on either short or long field data cards.

The only restriction to the data concerns sorting. Since BANDIT does

not sort the bulk data deck, each continuation to a connection card

must immediately follow the parent card. Normally, however, unless

long field cards are being used, each logical connection card consists

of only one physical card.

If the user so indicates, BANDIT will process all multi-point

constraint (MPC) cards present. While NASTRAN MPC's refer to

individual degrees of freedom, BANDIT considers only grid points. Thus,

each dependent point appearing in an MPC relation is eliminated from

the connection table. Additional connections are also generated between

each independent point in the constraint equation and every other point

to which the dependent point was previously connected.

5 The subscript "8" in this context means "base 8".
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TABLE 1-CONNECTION CARDS RECOGNIZED BY BANDIT

CBAR CIS2D4 CQUAD2

OCONEAX CIS2D8 CQUAD3

CDAMP1 CIS3D8 CROD

CDAMP2 CIS3D20 CSHEAR

CDAMP3 CISH8 CTETRA

CDAMP4 CISH16 CTORDR G

CELASI CMASSJ, CTRAPRG

CELAS2 CMASS2 CTRBSC

CELAS3 CMASS3 CTRIAl

CELAS4 CMASS4 CTRIA2

CFLUID2 CONMI CTRIARG

CFLUID3 CONM2 CTRMEM

CFLUID4 CONROD CTRPLT

CHEXAl CQDMEM CTUBE

CHEXA2 CQDPLT C TWIST

CHTTR12 CQUADI CVISC

6



It should be emphasized that only in rare cases would it make

sense to let BANDIT process MPC's. The main reasons for this are

that BANDIT does not consider individual degrees of freedom and, in

addition, cannot distinguish one MPC "set" from another. Moreover,

the effects of MPC~s might be better handled by NASTRAN's active

column feature.

The whole question of NASTRAN active columns complicates the

bandwidth reduction problem, since there are clearly cases in which

certain grid points should be relegated to active columns. An example

might be the grid points common to both the fuselage and a wing on an

airplane. If the user is able to identify such points, he can indicate

them to BANDIT using the $IGNORE card described in the next section.

This BANDIT feature, like the MPC feature, will probably find only

occasional use.

Following the successful completion of a BANDIT run, whether

resequencing was performed or not, the entire NASTRAN deck is

contained on a file called TAPE8 (logical unit 8 on some machines).: If

resequencing has been performed, this file includes the SEQGP cards

generated. These cards are inserted into the bulk data deck before the

first card whose mnemonic would alphabetically follow "SEQGP"o Thus,

for a NASTRAN deck already properly sorted, the block of SEQGP

cards will be inserted into its proper place. On machines such as the

IBM 360, whose collating sequence is opposite to that on the CDC 6400,

modification of the coding is needed for proper placement.

7



III. THE $-OPTION CARDS

The input data deck for BANDIT consists of a standard NASTRAN

data deck (ID card through ENDDATA card, inclusive) with the addition

of appropriate BANDIT option cards somewhere before the BEGIN BULK

card. These option cards take the form of NASTRAN comment cards,

i. e. , a card with a dollar sign ($) in card column #1.

The BANDIT $-option cards may appear in any order and any

location as long as they precede the BEGIN BULK card. There are two

general formats for these cards,

$KEYWORD1 KEYWORD2

or

$KEYWORD1 N1 N2 N3

where the Ni's are positive integers separated by one or more blanks.

In order to qualify as a NASTRAN comment card, the $ must appear in

card column #1.

Additional restrictions on the $-option cards are as follows:

(1) KEYWORDI must start in card column #2.

(2) There may be no imbedded blanks in either keyword.

(3) Keywords (or integers) must be separated by one or

more blanks.

(4) At least the first two letters of each keyword are required

for proper identification.

A complete list of the $-option cards, along with a summary of

the use of each card, appears in Table 2. In the absence of any card

listed, the underlined option is chosen by default.

8



TABLE 2 - SUMMARY OF BANDIT $-OPTION CARDS

(Underline denotes default; only the first two letters of each keyword

are required)

$SEQUENCE NO Resequencing not desired

YES Resequencing is desired

$RIGHTADJUST NO No right-adjusting desired

YES Bulk data is to be right-adjusted

$PUNCH NONE No punch output desired

SEQGP Only SEQGP cards are to be punched

ALL The entire NASTRAN deck is to
be punched

$GRID Ni The integer N1 is an upper bound
on the number of grid points.
(The default limits the maximum
nodal degree to approximately
19.)

$PRINT MIN, Basic printed output

'MAX Extensive printed output

$MPC NO MPC cards are not to be processed

YES MPC cards are to be processed

$IGNORE N1 N2 N3 ... Grid numbers Ni appearing here
are ignored during resequencing

9



The $SEQUENCE card is. required to resequence the grid point

labels and generate the SEQGP cards. For resequencing purposes, the

only other data cards required are BEGIN BULK, ENDDATA, and all

connection cards.

The right-adjusting of the bulk data is performed automatically if

resequencing ($SEQUENCE YES) is elected. The user can then elect to

have this deck punched by using $PUNCH ALL. In any case, it can be

accessed on TAPE8.

The standard printed output consists of a title page, a listing of the

SEQGP cards generated (if resequencing is requested), and a user

summary. Use of the $PRINT MAX card results in the printing of

additional tables as well as information on the flow of calculations during

the actual resequencing. However, because of the additional work

involved in generating several of the tables, the user pays a penalty in

the form of increased execution time. A detailed explanation of BANDIT

output appears in the next section.

Use of the $MPC YES card results in the processing of all MPC

cards in the NASTRAN deck, regardless of their identifying set numbers.

During processing, all dependent grid points on all MPC cards will be

eliminated from the connection table after the additional connections due

to the constraint relations are accounted for. For this reason, the user

would normally decline to use this feature.

Although BANDIT is a variable-core program, the specific way in

which the available core is partitioned depends on both the number of

grid points and the maximum nodal degree.' Nodal degree is defined in

Section IV. B. Based on the space available, BANDIT computes default

values for the dimensions of various arrays. This partitioning can be

10



optimized for larger problems by declaring to BANDIT the number of

grid points present. The appropriate $-option card is $GRID N1. Here,

N1 is an upper bound (preferably least upper bound) on the number of

grid points. In the absence of this card, the default values computed by

BANDIT result in a limit of approximately 19 on the maximum nodal

degree.

The $IGNORE card (Table 2) can be used to designate those grid

points Ni which should be ignored completely by BANDIT during

resequencing. This normally results (in NASTRAN) in those points being

placed into active columns. Any number of $IGNORE cards may appear,

although the total number of ignored points may not exceed 1000 Ignored

points are renumbered last by the SEQGP cards.

IV. PRINTED OUTPUT

A. DESCRIPTION

There are two levels of BANDIT printed output:, maximum printing

(obtained by using the: $PRINT MAX card), or minimum printing

(obtained by default or by using $PRINT MIN). The latter is a subset of

the former.

If resequencing is elected, the basic (minimum) output consists of

a listing of the SEQGP cards generated and a user summary. The user

summary contains the following information:

(1) original matrix semi-bandwidth

(2) new matrix semi-bandwidth

(3) central processor (CP) time in BANDIT, in seconds

11



(4) original matrix profile

(5) new matrix profile

(6) number of grid points

(7) number of elements

(8) number of components

(9) maximum nodal degree

(10) number of points of zero degree

(11) punch output requested

(12) field length (FL), octal

(13) the FORTRAN variables MAXGRD, MAXDEG, & KORE
(defined below)

(14) date and time

In the "machine-independent" version of BANDIT (Appendix B), items 3

and 14 and KORE are omitted, since the determination of these quantities

involves machine-dependent coding.

B. DEFINITIONS

For a matrix A, we follow the notation of Cuthill6 and define 9i as

the difference between i and the column index of the first non-zero

element of row i of A. Then the semi-bandwidth B is given by

..B = max i(1)
i

This value is listed in 1 and 2 above. We note that the relationship

between B and the "NASTRAN bandwidth" B N is

BN = (B+I) k, (2)

6 Cuthill, E.C., op. cit.
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where k is the average number of degrees-ýof-freedom per grid point.

This formula assumes zero NASTRAN active columns.

The profile P of the matrix A is defined as

NP= Li (3)

j=11

where N is the matrix order. These values are listed in 4 and 5 of the

user summary. They provide some measure of the space which would be

required to store the matrix A if profile storage were employed instead

of band storage. Since NASTRAN does make use of active columns in

its routines,, the matrix profile may be of interest to some users.

The number of grid points counted by BANDIT (and listed in the

user summary) includes only those points appearing on recognizable

elements (Table 1). The NASTRAN GRID cards are not processed.

The number of components of a structure is the number of independent

substructures, each of which has no connections with grid points of any

other substructure. In the event MPC's are processed, each dependent

point is eliminated from the connection table and hence becomes its own

component.

The degree of a grid point (node) is defined as the number of other

grid points to which it is connected. The user summary lists both the

maximum nodal degree and the number of grid points of zero degree.

The variables MAXGRD and MAXDEG are the upper bounds on the

number of grid points and maximum nodal degree, respectively, for a

given BANDIT run. The variable KORE (given in both octal and decimal)

refers to the length of blank common in words. It is included in the

summary to aid the user in determining his core requirements for very

large structures. (See Section V.)

13



If the user elects maximum printing, the printed output also

includes an internal/external grid point correspondence table, three

connection tables, and a set of informational messages concerning the

renumbering strategy.

The correspondence table lists, for each internal number, the

original grid number to which it corresponds. These internal numbers

are simply the integers 1 to N for a structure containing N grid points.

The three connection tables supply connectivity information in

terms of internal numbers, original grid point numbers, and renumbered

numbers (new numbers assigned by the SEQGP cards). For each node

label i, the connection table lists its component index, the "distance"

from the first non-zero entry in row i (of the matrix) to the diagonal (6i),

the degree of node i, and the labels of the adjacent nodes.

V. CORE REQUIREMENTS ON THE CDC COMPUTERS

For a given structure, the core requirements depend on two

parameters: the number of grid points NN, and the maximum nodal

degree MM.

It is not intended that the user should normally have to calculate

the required core in order to use BANDIT. A field length of about 55000*8

words should be sufficient for most structures. However, to cover

situations in which either NN or MM is unusually large, the user can

estimate his core requirements using the algorithm briefly described

here.

14



The length of blank common storage during any given run is

denoted KORE. This space is partitioned among several arrays whose

dimensions are given in terms of the variables MAXGRD and MAXDEG,

which are upper bounds on NN and MM, respectively. The approximate

relationship between these variables is

KORE = (MAXGRD/K+3)*MAXDEG+ 8*MAXGRD, (4)

where K, the number of integers packed per word, is given by

.6 ,MAXGRD < 510
K = 4 ,MAXGRD > 2045 (5)

5 , otherwise.

In the absence of a $GRID card in the NASTRAN deck, BANDIT

assigns default values to MAXGtRD and MAXDEG such that MAXDEG is

approximately 19. Thus, whenever the user anticipates a maximum

nodal degree MM greater than 19, he 'must make use of the $GRID card.

Using Equation (4), ;str'uctures for Iwhich KORE <'850010 can be

run in a field length (FL) of 550008 words. Thus, for larger values of

KORE, the user need only increase the FL accordingly.

VI. THE RENUMBERING STRATEGY

Although most of the FORTRAN coding in BANDIT is devoted to

the task of developing the connection table, the heart of the program is

the strategy used for renumbering. BANDIT uses the bandwidth-reduction

15



7

approach developed by E. H. Cuthill and J. M. McKee . The resequencing

subroutines were written during their early research in this area. Here,

for completeness, we present a brief summary of the main ideas of the

strategy. A complete discussion, including comparison with other methods,

appears in the Cuthill-McKee paper.7 A recent survey article by Cuthill8

compares algorithms developed for reducing matrix bandwidth, wavefront,

or profile. Extensive bibliographies appear in both these papers and

hence need not be cited here.

For the purposes of this discussion, a starting node (or grid point)

is one given the new label 1. The Cuthill-McKee method7 is direct

rather than iterative. It involves first the selection of one or more

possible starting nodes. Although these nodes are normally of low degree,

the one eventually chosen to be the starting node need not be of minimum

degree.

For each possible starting node, the remaining nodes are relabeled

according to the following prescription: The nodes adjacent to the

starting node are labeled in sequence in the order of their increasing

degree. In the terminology of graph theory, these nodes are said to

be at the first level. Next, for each node of level 1 and in sequence,

the numbering continues with those nodes as yet unnumbered and

adjacent, in the order of their increasing degree. The set of all nodes

(other than 1) adjacent to level 1 nodes thus constitute level 2. The

numbering continues in this fashion, level-by-level, until all nodes

have been numbered. If several nodes could receive a given label, the

first node to qualify is chosen.

7 Cuthill, E. H. and J. M. McKee, op. cit.

8 Cuthill, E.H., op. cit.
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This procedure is carried out for each possible starting node

previously selected. The sequence yielding the lowest bandwidth is

finally chosen.

It is apparent that, in the absence of ties for a given label, the

relabeling sequence is independent of the original numbering once a

starting node has been selected. Thus the original nodal numbering

has almost no effect on the final numbering.

A secondary criterion used by BANDIT in the renumbering is the

matrix profile P. (The definitions of P and the semi-bandwidth B were

given in Section IV.) The BANDIT criterion is that, of those nodal

numberings which yield the lowest B, the one resulting in the lowest P

is chosen. This often has a beneficial effect because NASTRAN uses

active columns in matrix factoring.

Accordingly, all nodes of zero degree are numbered last. A node

of zero degree occurs in BANDIT either when selected directly by the

user (on $IGNORE cards) or from MPC equations, in which case the

dependent nodes are "eliminated" and thus given zero degree.

A final attempt at reducing the profile still further is made by

reversing the previous best numbering; i. e., the nodes labeled

1, 2,..., n are relabeled n, n-1, ... , 1. As pointed out by George ,

this frequently results in a lower profile P.

9 George, J. A., "Computer Implementation of the Finite Element
Method,?" Ph.D. Thesis, Computer Science Department, Stanford
University, 1971.
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VII. DESCRIPTION OF THE CODING

The CDC 6400/6600 version of BANDIT consists of a main program,

20 FORTRAN subroutines, six FORTRAN functions, and two routines

written in the COMPASS assembly language. The complete program

listing is given in Appendix A.

A second version of BANDIT, listed in Appendix B, is essentially

the same as the CDC version except that all aspects of the program which

are unique to the CDC machines have been deleted. For example, the

COMPASS routines, upon which the integer packing and variable-core

features depend, and all timing routines have been removed. Thus, this

version is slightly less general than the CDC version. On the other hand,

the integer packing is less necessary on IBM and Univac machines whose

word length is shorter than the 60-bit word length on CDC.

In this brief description of the coding for CDC machines, the

differences between the two BANDIT versions are indicated, where

appropriate.

The main program, called BANDIT in the CDC version, handles

preliminary chores and controls some of the output printing and punching.

CORSIZ is called to determine the amount of core available for blank

common. GOOGAN is called to learn the user's choice of $-options and,

if necessary, to right-adjust the NASTRAN bulk data deck. The

partitioning of blank common is accomplished by a call from GOOGAN to

GRID. BANDIT then calls NASNUM, which controls the complete

processing of the NASTRAN deck as directed by the $-options chosen by

the user. BANDIT's final duty is to control the listing of the NASTRAN

deck, the punching of cards, and the printing of the user summary.

BANDIT output was described in Section IV.

18



Subroutine NASNUM is the executive for the formal processing

of the NASTRAN deck and is executed in its entirety only if resequencing

is requested. NASNUM first reads the deck and forms the connection

table IG. A temporary set of node numbers (denoted Set B) is first

assigned in the order in which grid points are encountered. The user's

original grid numbers constitute Set A. After all cards have been

read, a permanent set of internal numbers (Set C) is assigned such that

the user's original grid point numbers are arranged in ascending

numerical order. If elected by the user, the connection table IG is then

updated by subroutine TIGER to reflect the presence of MPC equations.

Here, the new connections caused by MPC's are generated and the list

of dependent grid points is saved. Then, with subroutine MORRIS, all

dependent nodes and others chosen by the user on $IGNORE cards are

deleted from IG. With the connection table IG now complete, the actual

renumbering is performed by SCHEME, which generates a correspondence

table between the Set C numbers and a new set of nodal numbers, Set D.

The correspondence between the user's original numbers (Set A) and

the new nodal numbers (Set D) appears on the SEQGP cards listed.

Subroutine FLIP converts an array of original grid point numbers

to the internal numbers used by BANDIT. Only unique non-zero

integers are retained in the list.

Subroutine GOOGAN reads a NASTRAN data deck (ID card through

ENDDATA card, inclusive) and right-adjusts all bulk data. It optionally

converts all cards with 8-column field widths to 16-column widths. It

is used here to filter a data deck so as to retain only those cards

associated with the structure geometry. Finally, it reads the user's

$-option cards and sets the appropriate parameters.

19



Subroutine GRID sets up the dimensions of all those arrays whose

lengths depend on either the number of grid points or the maximum

nodal degree. The upper bounds on these two quantities are stored in

MAXGRD and MAXDEG, respectively. Since the entries in the connection

table IG are packed with either four, five, or six integers per word,

the packing density is also determined here.

Subroutine READIT is called by GOOGAN whenever a $ card

containing integer data is encountered. This routine interprets and

stores in IP all positive integers on the data card. The variable NIP

contains the number of integers stored in IP. A(I) contains the

alphabetic representation of the character in card column I.

Subroutine BOMBIT is called whenever a fatal error is detected.

This routine writes an appropriate error message onto both the output

file, if necessary, and the CDC dayfile. The job is then aborted in order

to suppress the execution of NASTRAN following that of BANDIT.

Subroutine SCAT is called once for each grid point appearing on a

connection card. The routine supplies a fast way of determining for a

grid point whether that point has been encountered before and, if so,

which temporary internal number has been assigned to it. This is

accomplished with the array INV(I, J), where INV(I, 1) contains an

original grid number and INV(I, 2) contains the internal number assigned

to it. The location I chosen for grid point N is given by

I = MOD (N-1, KMOD) + 1. (6)

If that location has previously been selected for some other point, the

first available location following I is used instead. The row dimension

of INV is approximately 2*MAXGRD, where MAXGRD is the upper

bound on the number of grid points.
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Subroutine BRIGIT is called after all connection cards have been

read and the connection table is complete. Prior to the call, the internal

numbers were assigned to the original grid numbers in order of their

occurrence. BRIGIT performs a sort of the original numbers, assigns

new sequential internal numbers, and converts the connection table IG

and the array NORIG to the new set of internal numbers. Here,

NORIG(I) contains the original grid point number corresponding to the

internal number I.

Subroutine SORT sorts a list of length NL. The routine operates

fastest on those lists not badly out of order.

Subroutine SETIG makes additions to the connection table IG. For

example, if KG1 and KG2 are two connected grid points, this routine

sets IG(KG1, J) = KG2 and IG(KG2, K) = KG1, for some J and K, if this

connection has not already been set.

Subroutine TIGER makes additions to the connection table IG

required by the presence of MPC's. The dependent grid points (those

appearing first in each equation) are stored in array LIST for later

removal from IG. This routine is called by NASNUM and executed only

if the user elects to take the MPC's into account by inserting the card

$MPC YES into the NASTRAN deck.

Subroutine SWITCH generates a new connection table IG according

to a correspondence table KT which is set up prior to the call. Here

KT(I) contains the new designation to be assigned to the grid number

currently labeled I, i.e., KT(old) = new.

Subroutine MORRIS deletes all reference in the connection table IG

to those points stored in an array LIST of length NL.

Subroutine FIXIT compresses out zeroes and multiple entries in an

array LIST originally of lengthNL. A corrected length NL is returned
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to the calling program.

Subroutine SCHEME is the executive for the actual renumbering

strategy. The principal quantities required before the call are the

number of nodes NN, an upper bound MM on the maximum nodal degree,

and the connection table IG. IG is an NN x MM matrix such that a

typical element IG(I, J) contains the label of the jth node adjacent to

node I. The node labels referred to here are the permanent (sorted)

set of internal numbers assigned by BANDIT.

SCHEME first determines the degree of each node, the most

prevalent nodal degree, the number of components, the maximum nodal

degree, and the original bandwidth. Then, for each component, a list

of starting nodes is supplied by DIAM followed by a resequencing by

RELABL for each starting node. The numbering sequence yielding

the lowest bandwidth and profile is eventually chosen as the new

numbering sequence. The output from SCHEME includes an array ILD,

where ILD(I) contains the new label corresponding to the original internal

label Io

Subroutine STACK is called by SCHEME after the basic renumbering

has been completed. This routine determines all points of zero degree

and places them last in the numbering sequence.

Subroutine REVERS reverses the numbering of the first NN-KT

grid points, where NN is the total number of grid points and KT is

the number of points of zero degree. The variable KT is set in

subroutine STACK prior to any calls to REVERS.

Subroutine DEGREE sets up the IDEG array containing in location

I the degree of node I.

Function MODE has as its value the most prevalent nodal degree.

If several degrees are equally prevalent, the lowest is chosen.
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Function COMPNT has as its value the number of components

stored in the array IG. This function also sets up arrays IC, in Which

the Ith element contains a component index for the node labeled I, and

ICC, in which the Ith element contains an index indicating the starting

position to be used for labels for component I. Thus, the number of

elements in component I is given by

ICC (I+ 1) - ICC (I)

Function MAXDGR has as its value the maximum degree of any

node of component NC > 0. If the formal parameter NC :5 0, all

components are considered.

Function MAXBND has as its value the maximum difference

between node labels of connected nodes for nodes of component NC > 0.

If the parameter NC ,5 0, all components are considered and hence the

bandwidth is computed. This routine also computes IH, the matrix

profile.

Function MINDEG has as its value the minimum degree of any

node of component NC > 0. If NC r 0, all components are considered.

Subroutine DIAM determines NL starting nodes and stores the list

in the array NODESL.

Subroutine RELABL generates a relabeling scheme starting with

NS nodes whose labels are stored in the array NODES. Although this

routine allows for multiple starting nodes, BANDIT currently considers

only one starting node at a time (corresponding to NS = 1). The

relabeling permutation developed by RELABL is; stored in ILD and

NEW. ILD(I) contains the new label for the node labeled I in the original

numbering scheme. The NEW array is the inverse of ILD.

Function IDIST has as its value the maximum distance of any node

in component IC(NS) from the node NS. The distance of each node in
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this component is stored in the array IDIS. The maximum number

of nodes at the same distance from NS is stored in ML.

The COMPASS routine PCUP has three entry points used by

BANDIT: PACK, IUNPK, and ABT. The first two are for integer

packing and unpacking, respectively. Since most of the BANDIT

variables are integer, the CDC 60-bit word length is wasteful of

available core. Thus, to reduce the overall core requirements, the

connection table IG is packed with four, five, or six integers per word.

For example, instead of the FORTRAN statement

IG(I, J) = L (7)

we have

CALL PACK (IG, MAXGRD*(J-1)+I, NBITIN, L). (8)

Similarly, instead of

M = IG(I, J) , (9)

we have

M = IUNPK(IG, MAXGRD*(J-i1)+I, NBITIN). (10)

Here, the first three arguments refer to the function name, the location,

and the number of bits per integer, respectively, and MAXGRD is

the row-dimension of IG. Statements of these types appear throughout

the coding of the CDC version of BANDIT.

Subroutine ABT causes an abnormal termination of BANDIT.

The other COMPASS routine, CORSIZ, provides BANDIT with

its variable-core feature by interrogating the system during execution

to determine the field length (FL) and the distance from the first word

of blank common to the end of the FL. These values are returned to

the calling program through common block /K/ .
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The BANDIT listing in Appendix B was prepared for machines other

than CDC machines and omits the routines written in the COMPASS

assembly language. Hence this version of BANDIT has no integer

packing and is a fixed-core program. Additional changes were made in

BANDIT, NASNUM, GRID, and BOMBIT and given new end-punching

(JJ).

The following disk files are used by this version of BANDIT:

TAPE5 (input), TAPE6 (output), TAPE7 (punch), TAPE9 (scratch),

TAPEll (scratch), and TAPE8. The latter is a BCD file which, after a

successful BANDIT run, contains the complete NASTRAN data deck.

The Appendix B version of BANDIT could easily be converted into

a variable-core program for any machine for which an assembly

language routine could be written to determine the length of blank common

storage.
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APPENDIX A
LISTING OF THE CDC VERSION OF BANDIT

PROGRAM BANDIT(INPUT=601,OUTPUTtBI0,PUNCH=i61,INSERTZ161, BANDIT 2 1
I TAPE5=INPUT,TAPE6=OUTPUTTAPE?=PUNCHTAPEi2=INSERT, BANDIT 3 2
2 TAPESB801,TAPE9=801,TAPE11=161) BANDIT 4 3

C BANDIT 5 4
C B A N 0 I T BANDIT 6 5
C BANDIT 7 6
C MAIN PROGRAM FOR THE RENUMMERING OF NASTRAN GRID POINTS FOR BANDIT B 7
C REDUCED BANDWIDTH. BANDIT 9 a
C THE NASTRAN DATA DECK MUST CONTAIN A BEGIN BULK CARD IN ITS BANDITLO 9

C PROPER PLACE AND TERMINATE WITH AN ENDOATA CARD. BANDITIA 10
DIMENSION A(?2) BANDITA2 Al
COMMON KOM(IO00) BANDIT13 12
COMMON /S/ NNMMvIH,1A BANDIT14 13
COMMON /P/ IHOIHE BANDIT15 14
COMMON /A/ MAXGRDMAXDEGKMOD,NMPC BANDIT16 15
COMMON /0/ IPARAM(20),IARG(5) BANDITA? 16
COMMON /C/ IWARN,LINEKORIGKNEW BANDIT18 17

COMMON /K/ II(7),KORETIFL BANDIT19 18
COMMON /d'ITS/ NBITINNBITEXTPASS BANDIT20 19

COMMON /TIME/ STIME,NCOMP BANDIT21 20
COMMON /NEL/ NELTIM2 BANDIT22 21
COMMON /DO/ ISTART(I1D),IGNORE({OI),IFIRST(110) BANDIT23 22
COMMON /OLL/ IDIHISTA,IIG,IFIRIGDEGISCH BANDIT24 23

COMMON /ZERO/ KT BANDIT25 24
COMMON /NG/ NGRIDCLOCK BANDITb 25

INTEGER EOF BANDIT2? 26
DATA BEG IENDD, SEOG/4H9T0G ,4HEN0D,4HSEOG/ BANDIT28 27
CALL SECOND(TIMI) BANDIT29 28
CALL REMARK(40H== N A S T R A N -- B A N D I T == BANDIT30 29
CALL DATE{DAY) BANDIT31 30
CALL TIME{CLOCK) BANDIT32 31

C DETERMINE KORE, THE DIMENSION OF THE KOM ARRAY, AND IFL, THE FL. BANDIT33 32
CALL CORSIZ BANDIT34 33

C SET NGRID DEFAULT. BANDIT35 34
NGRID=KORE/12 BANDIT36 35
IF(NGRID.GT.2D45) NGROO=KORE/13 BANDIT3? 36

C SET SCHEME DEFAULTS. BANDIT38 37
IAPG(1)=80 BANDIT39 38
IARG(2)=1 BANDIT40 39
IARG(3)=2 BANDIT41 40
IARG(4)=? BANOIT42 41
IARG(5)=U BANDIT43 42

C SET NUM4ER OF BITS PER WORD FOR INTERNAL AND EXTERNAL BANDIT44 43
C GRID NUMBERS. BANDOiT5 44

NBITINA12 BANOIT46 45
NBITEX=6T BANDIT4? 46

7 FORHAT(1Hi,16(/), BANDIT48 47

1 36X,57H9BBBRB AAAAA N N 1DODD II111 TTTTTTT/BANDIT49 48
2 36xR7HB 8 A A NN N D 0 1 T /BANDITBD 49
3 36X,5?H9 B A A N N N 0 0 I T /BANDIT5I 5U
4 36X,57HBq3899A A A N N N 0 0 1 T /BANDIT52 51
5 36X0,RH9 B AAAAAAA N N N 0 0 I T /BANOIT53 52
6 36X,RHI B A A N NN 0 0 I T /BANDIT54 53
7 36XR7HBRDRBB A A N N 00ODOD IIIIIII T )BANoITS5 54

8 FORMAT(22(/),48X,34HTHEOPY OF STRUCTURES BRANCH (1044) / BANDIT56 55
A 46X,38HCOMPUTATION AND MATHEMATICS DEPARTMENT / BANDIT57 56
2 44•,42HNAVAL SHIP RESEARCH AND DEVELOPMENT CENTER / BANDIT5B 57
3 53X,?4HBFTHESOA, MARYLAND 20034 1 BANDITS9 58

9 FOPMAT(/6AXBHCOC 6?O0/5?X, BANDIT60 59
+ 16HREV. 00 MAR 1972 I BANDIT6I 60

10 FOPMAT(21A4) BANDIT62 61
11 FORMAT(IH ,20A4) BANDIT63 62
12 FORHAT(I1HI) BANDIOT64 63
13 FORMAT(///26H TOTAL CP TIME IN BANDIT ='rF9.3,6H SEC.) BANDIT65 64

LINERRO OANDIT66 65
KNEW'O BANDITS? 66

REWINO 8 BANDIT68 67
C PRINT TITLE PAGE. BANDIT69 68

WRITE 16,7) BANDITTO 69
WRITE (6,5) BANDIT71 70
WRITE (6, 9) BANDIT?2 71

C INITIALIZE VARIABLES. BANDIT73 72
DO 15 J=1,20 BANDIT74 73

15 IPARAM(J)='O BANDIT?5 74
IPARAA(12)=4 BANDIT76 75
IOTM= 1o0 BANDIT?? 76
ISTA=O BANDIT78 77
IIG=o BANDIT79 78

ISCH=O BANDITBO 79
IFIR=O BANDITBA 80
IGOEG=O BANDIT82 81
DO 18 I=I,IDTH BANOIT83 82
ISTARTtI)== BANDIT84 83
IFIRST(I)=0 BANDIT85 84

18 IGNOPE(I)=O BANDIT86 85
IPASS=0 BANDIT87 86
NN=O BANDIT8B 8B
MM'o BANDIT89 88
MAXGRD=O BANDIT9O 89
MAXDEG=O BANDOIT9 90

KHOD=O BANDIT9? 91
KORIG=O BANDIT93 92
KNEW=' BANDIT94 93
STIME=D. BANDIT95 94
NCOMP=O BANDIT96 95
NEL=O BANDIT97 96

KTEO BANDIT98 97
TIM0=0. BANDIT99 98

REWIND 9 BANII1O0 99

C READ DECK FOR FIRST TIME. BANDIIOi 100
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CALL GDDGAN(1,2,5,9) BANDIIO2 lot
C SLICE UP CORE ACCORDING TO SUBORUTINI. GRID. '8AN01103 102

K~s1(1)II()i1BAN~iI04 103
K3-K2+II (3) 2 SANDIXO! 104
K4-K3+II (4) SANOIIOL 105
KS-K4+II (5) 8AN01107 106
K6KS' (11 (6) SANDIIO8 101
K?-K6+II C?) BAND1109 108

C PROCESS DECK. SANDIiIO 109
CALL NASNUM(KOM(i),II(1),KOMIK2),II(3),KCM(K3),KDM(K4),KOM(K5), IAND1lii 110

4 KOMCK6).KOM(K7),KOM(1),KDM(K2)) 8AN0I112 Ill
C ARRAY STARTING AT LOCATION K? HAS DIMENSION 2'MAODEG BANDIII3 112
C PROCESS OUTPUT ACCORDING To OUTPUT REQUESTS. 8ANDI114 113
C CHECK IF CONNECTION CARDS IN DECK. BANODII15 114

IF(IPARAM(9).EO.3)GO TO 19 BANOIIlS 115
REWIND 8 BANriiI? ±16
REWIND 9 BANDIiiS 11?
FLAG-ENDOI BAN01119 I18
J-0 BAN01I20 119
K-29 BANDI12l 120
GO TO 20 BANDII22 121

19 REWIND 8 BAND1123 122
J-0 BANDl124 123
K-'8 BAND1125 124
FLAG=ENOO BAND1126 125
IF(IPARAM(5).EG.4)GO TO 20 BANDII2? 126
K=29 8AND112O 121
IF(IPARAl(6) .EQ.3)FLAGRFEGI 8AN01129 128

20 READ(K1(,0)8 BANDI1JD 129
IF(EDF(K) .NE.0)CALL BDMBITCI) BANDI131 130
J=J+1 BANDII32 131
IF(IPAMAM(10).EQ.5.AND.A(Ih.NE.SEOG) JsJ-1 BANDII33 132
IF(MOO(J,LINE1.EQ.1)WRITE(6,12) BAN01134 133
IF(IPAPAM(10).EQ.6) WRITEC6,11) A 8AN01135 134
IF(IPARAl(10).EQ.5.AND.A(1).EO.SEOG) WRITE(6,11)A BAND1136 135
IF(IPARAMCI).EO.2)WRITE(7,10)A BANDI1S? 136
IF(IPAAMA'(ih.EO.1.AND.ACI).EO.SEOG) WRITE(?,10) A BAND1138 137
IF(K.NE.8) WRITE(8,10) A BANOII39 130
IF(A)1).NE.FLAG)GD TO 20 BANDII40 139
IF(FLAG.EO.ENOD)GO TO 25 8AND1±41 140
FLAG-ENDD BAND1142 141
1(25 BANDII43 142
GO TO 20 8AN01144 143

25 CALL SECOND (TIM2) BAND1145 144
TIM2:TIM2-TIMI BAN01146 145
IF(IPARAI(Sh.EQ.3)GO TO 60 BANDI147 146
IF(IPARAM?)f.EO.4)GO TO 60 BANDII48 14?
IF(IPARA'i(9).EO.4)GO TO 60 BANOIi49 148

C USER SUMMARY. BANDII5O 149
WRITE(6,5I) KORIG,KNEW,TIM2 BANDI151 150

50 FORMAT(23H±*-BANIIIT USER SUMMARY /BAND1152 151
1 8X,25NORIGINAL SEMI-BANOWIOTH = ,19/ 8ANOXL53 152
2 8X.2OHNEW SEMI-BANDWIDTH = ,114/ BAND1I54 153
3 SX,19HCP TIME IN BANDIT = ,F9.3,6H SEC. )BANO1155 154~
WRITEC6,117) IHO,IHE BAND1156 ±55

117 FORMAT(AX,OAHORIGINAL PROFILE =,I16/8X,13HNEW PROFILE =,121) BANDIi5? 156
WRITE(6,1A4) NN BANDl158 157
WRITE(6,±13) NEL 8AND1159 158
WRITE(6,112) NCOMP BANDIL60 159
WRITE(6,107) MM BANO1±61 160

107 FOPMAT(8X,22HHAXIMUM NODAL DEGREE = It12) BANOIIG? 161
WRITF (6,116) KT BAND1163 162
izIPARAM (1) BANOI164 163
IF(I.EO.1) WRITE)6,101) BAN01165 164
IFCI.EO.2) WRITE(6,102) BAND1166 165
IF(I.EO.3) WRITE(6,103) BAND1167 166

101 FORMAT(8X,34HPUNCH OUTPUT SEOGP CARDS )BANOI±68 16?
10? FORMAT(8X,34NPUNCN OUTPUT ALL CARDS IBANDI169 168
103 FORMAT(80,34HPUNCN OUTPUT NONE IBANrIITo 169

WRITEC6,119) IFL BANDIITI 170
WRITEC6,105) MAAGRD,MAXOJEG BANDII72 171

105 FORMAT(±8X,AHMAXGRD :,TI1/180,8HMAEDEG - 10±1) BAND1I73 172
WRITE(5,109) KORE,1(ORE BANDII74 173

109 FORMAT(180,6HKORE =,113/IAX,6HKORE 2,6X,06,IHB) BAND1175 174
WRITE(6,111) DAY,CLOCK BANOII76 175

111 FORNATC8X,I4HOATE ANO TIME ,2A10) BANDII77 176
C IPASS=NUM9FR OF PCUP CALLS. BAND1178 177

104 FORMAT)aX,23HNIJMBER OF GRID POINTS = .1111 BANDII79 178
113 FORMAT)8X,2OHNUMAER OF ELEMENTS = ,114) BAND1180 179
112 FORMAT(8X,22HNUMBER OF COMPONENTS = ,112) BANDIiOi 180
116 FORMATCaX,28H# OF POINTS OF ZERO DEGREE = .16) BANDII82 181
±19 FORMAT(8X,i9HFIELD LENGTH (FL) = ,8X,06,IHB) BAND1183 182

GO TO 70 BAN01184 183
60 IF(IPARAM(10).EG.5) WRITFC6,12) BAND1185 184

WRITE(6,±3) TIM? BAND1186 185
70 CONTINUE BANDII37 1866

REWIND 8 BAND1188 ±87
IF(IPARA*118).EO.4) STOP 5 BAND119O 188
STOP BAND1191 189
END BAND1192 190
SUBROUTINE NASNUM)IG,II1,INV,113,INT,ICC,ILO,NORIG,IP,JG,JNV) NASNUM 2 191
DIMENSI ON A (81,1KG(40),LG(40),LINE (10),B(20),ATE MP(4) NASNUM 3 192
DIMENSION IG(II±,±),INV)113,2),JG(l),JNV(1) NASNUM 4 193
DIMENSION INT(±),ICC(1l,ILO)1),NORIGCI),IPC1) NASNUM 5 194

C IP HAS DIMENSION 2-MAXOEG. JG AND JNV ARE EQUIV TO0 IG AND INV. NASNUM 6 195
COMMON /S/ NN,MM,IH,IB NASNUM 7 196
COMMON /A/ MAXGRD,MAXOEG,I(MOD,NMPC NASNUM 8 197
COMMON /3/ IPARAM(2A),IARG(5I NASNUM 9 198
COMMON /C/ IWARN,NLINE,KORIG,1(NEW NASNUM1O 199
COMMON /BITS/ N8ITIN,N5ITEX,IPASS NASNUMIL 200
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COMMON IKI II(7),KORE NASNUM12 201
COMMON /TIME/ TIM2,NCOMP NASNUM13 202
COMMON /NEL/ NEL NASNUML4 203
COMMON /ODL/ ISTART(IOD),IGNORF(IDO),IFIPST(IOD) NASNUM15 204
COMMON /DOLL/ IOIMISTAIIGIFIRIGOEGISCH NASNUM16 205

C THE VARIA9LE LINE DEFINED NEAR CARD NASNUM.301 IS NOT THE NASNUMI? 20b
C SAME AS THE VARIABLE LINE APPEARING IN COMMON NASNUM18 207
C IN OTHER ROUTINFS. NASNUM19 208

DIMENSION TYPE(50),WYPF(50) NASNUM20 2A9
DIMENSION FIA(2),FIOA(2),FIB(2),FAIB(2) NASNUM21 210
DATA BEGIFNO),SE(OG/4HI'EGI,4HENDS,4HSEQG/ NASNUM22 211
DATA TYPE/4HCSAR,4HCELA,4HCELA,4HCONR,4HCQDM,4HCQDP,4HCQUA, NASNUM23 212
1 4HCQUA,4HCQUA,4HCROD,4HCSHE,4HCTRB,4HCTRI,6HCTRI,4HCTRM, NASNUM24 213
2 4HCTRP,4HCTUB,4HCTWI,4HFNDD,4HPPC,94HCOAM,4HCOAM,4HCHAS, NASNUM25 214
3 4HCMAS,4HCVIS,4HCOAM ,HCDAM,4HCELA,4HCELA,4HCHAS14HCMAS, NASNUM26 215
4 4HCCON,4HCTOR,4HCTRA,4HCTRI,4HCONM,4HCONM,4HCHTT,4HCIS3, NASNUM27 216
5 4HCIS3,6HCIS2,4HCIS2,4HCISH,4HCISH,4HCFLU,4HCFLU,4HCFLU, NASNUM28 217
6 4HCTET,4HCHEX,4HCHEX/ NASNUM29 218

DATA WyPT/4H' .4HSA' ,4HS2' ,4HOD- 4HEM 14HLT *4HOl , NASNUM30 219
1 4H02' ,4HD3- ,4H- ,4HAR- ,4HSC ,4HAE' o4HA2' 4HEM' , NASNUM31 220
2 4HLT' ,4HE- ,4HST- ,4HATA ,4H ,4HPA

4 
,4HP2- ,4HSI- , NASNUM32 221

3 4HS2- 4HC ,4HP3- 4HP4' 4HS3 ,4HS4 ,6HS3- ,4HS4- NASNUM33 222
4 4HEAX',4HDRG%.4HPRG%4HARG,4H1' ,4H2' ,4HRI2',4HDB , NASNUM34 223
5 4HD2D%4HDO. ,4HD6 4HB 4MHI6 ,4HID2,4MHID3,4HI04Yt NASNUM35 224
6 4HRAN 4HAI ,4HA2- I NASNUM36 225

NTYPE=D0 NASNUM37 226
REWIND 8 NASNUM38 22?
REWIND 9 NASNUM39 228
NMPC=40 NASNUM4O 229
KMOD=2.?FLOAT)MAXGSR)-2.27I5'SORT(1.131iFLOAT(MAXGRD)) NASNUM41 230
NFW=O NASNUM42 231
IWARNMO NASNUM43 232
NEQ=O NASNUM44 233

2 FORHAT(Z9HIBANOIT INFORMATION MESSAGE - NASNUM45 234
+I9H NO GRID PODNT31 NASNUM46 235
+28H RESEQUENCING SUPPRESSED) NASNUM47 236

4 FORMAT( 19H -'NEW BANDWIDTH =,I6) NASNUM48 237
S FORMAT(3IHITHE WRONG CARD FOLLOWS THIS CARD/IX,2A4,1P4E16.7,2A41/ NASNUM49 238
2 40H THE CONTINUATION CARO IS REQUIRED NEXT , NASNUMSO 239
3 36HSINCE BANDIT IOES NOT SORT THE DECK. NASNUMSI 240

4 13H FATAL ERROR. ) NASNUMS2 241
6 FORMAT(IH1) NASNUMS3 242
7 FORMAT(54HI ONE OR MORE SEQGP CARDS ALREADY APPEAR IN DATA DECK./ NASNUMS4 243
f 55H RESFQUENCING CANNOT BE REQUESTED. FATAL ERROR. ) NASNUM55 244

8 FORMAT(SHSEQGP,3X,218,56X) NASNUMS6 245
9 FORMAT(20A4) NASNUMS? 246

1D FORMAT(2A4,4FI6.0,2A4) NASNUMS8 247
It FORMAT(IH ,5(18,II,17X)) NASNUMS9 248
12 FORMAT(IHSFQGP,3XB,88,8X) NASNUM60 249
14 FOPMAT(I///26H **'BANDIT WARNING MESSAGE / NASNUM61 250

I IIX,95HTHE WRONG CARO MAY FOLLOW THIS CARD / NASNUM62 251
2 11I,2A4,IP4E16.7,2A4/ NASNUM63 252
3 11XB47HCHECK INPUT DECK TO BE SURE THAT A CONTINUATION , NASNUM64 253
4 42H CARD IS NEITHER MISSING NOR OUT OF SORT. ) NASNUM65 254

15 FORMAT(26H TOTAL CP TIME IN SCHEME = Fg.396H SEC. I NASNUM66 255
19 FORMAT(iHi,5(2IHINTERNAL ORIGINAL,6AX/ NASNUM67 256

11H ,5(20HGPID NO. GRID PT.,6X)) NASNUM68 257

C RETURN IF RESEQUENCING IS NOT DESIRED. NASNUM69 258
IF(IPARAM(I).EQ.3)RETURN NASNUM70 259

C CHECK IF SEQGP CARDS ALREADY APPEAR IN DECK. NASNUM7E 260
IF(IPARAM(7).EQ.3)GO TO 22 NASNUM72 261

C ABORT BANDIT SINCE SEQGP CARDS ALREADY APPEAR IN DECK. NASNUM73 262
WRITE(6,7) NASNUM?7 263
CALL BOMBIT(3) NASNUM75 264

C READ AND EXTRACT CONNECTION CARDS FROM DECK. NASNUM76 265
22 CALL GOOGAN(2,1,9,8) NASNUM7? 266

REWIND 8 NASNUM78 267
REWIND 9 NASNUM79 268

C INITIALIZE EXPANDABLE CORE. NASNUMB 269
00 30 I=1,KORE NASNUMBi 270

30 JG(I)=O NASNUM82 271
C READ CARD. NASNUM83 272

40 READ(B,II)FIA,(A(I),I=1,4),FIAA NASNUM84 273
C DETERMINE CARD TYPE. NASNUM85 274

45 ITyPE=I NASNUM86 275
DO 5 I=O,NTYPE NASNUMB7 276

50 IF(FIA(1).EQ.TYPE(I).ANO.FEA(2).EQ.WYPE(I)) ITYPE=I NASNUMBB 277
IF(ITYPE.EQ.O)GO TO 40 NASNUMB9 278
IF(ITYPE.EQ.19)GO TO 500 NASNUM90 279
IF(ITYPE.EQ.20.AND.IPARAM(4).EQ.3)GO TO 40 NASNUM91 280

C READ CONTINUATION TO CARD JUST READ. NASNUMgR 281
READ(8,Ei)FAB,(A(1),I=5,8),FE0B NASNUM93 282

C CHECK EACH LOGICAL CARD FOP PROPER SORT. NASNUM94 283
IF(FIB(E).EQ.F1OA(1).AND.FEB(2).EQ.FIOA(2)) GO TO 60 NASNUM95 284

C--- IF FOLLOWING CARD TYPES ARE OUT OF SORT, NO ERROR NASNUM96 285
IFfITYPE.EQ.i.OR.ITYPE.EQ.4)G0 TO 56 NASNUM97 286
IF(ITYPE.EQ.32)GO TO 56 NASNUM98 287
IF(ITYPE.EQ.33)GO TO 56 NASNUM99 288
IF(ITYPE.EQ.35)GO TO 56 NASNUJIO 289
IF(ITYPE.EO.36)GO TO 56 NASNU0i1 290
IF(ITYPE.EQ.37)GO TO 56 NASNUI02 291
IF(ITYPE.EQ.45.OR.ITYPE.EQ.46) GO TO 56 NASNUI03 292

C--- IF FOLLOWING CARD TYPES ARE OUT OF SORT, POSSIBLE ERROR (GIVE NASNUI04 293
C--- WARNING MESSAGE) NASNUI05 294

IWARN=IWARN+÷ NASNUI06 295
IF(MOD(IWARN,6).EQo.I)WRITE(6,6) NASNU10? 296

IF(ITYPE.EQ. 2) GO TO 54 NASNUEBA 29?
IF(ITYPE.EQ. 3) GO TO 54 NASNUI09 298
IF(ITYPE.EQ.IO) GO To 54 NASNUIIE 299
IF(ITYPE.EQ.17) GO TO 54 NASNUIII 300
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IF(ITYPE.G(.2l.ANO.ITYPE.LF..31)GO To 54 NASNU112 301
C--- FOR OTHER CARO TYPES OUT OF SORT, ABORT BANDIT NASNU1i3 302

52 WRITE(6,5,)FIA,(A(I),I41,4),FIOA NASNU114. 303
CALL IOMBIT)?) NASNUSiS 304

5,4 WRITE(6,14)F1A,(A(I),I=1,4),F£0A NASNUi£6 305
C SAVE CONTENTS OF THE SECOND CARD OF THE PAIR'. NASNUil? 306

56 00 58 1=1,4 NASNUiIB 307
ATEMP(I) =A(1+4) NASNUIL9 308

58 A(1+4)=0. NASNU120 309
C INITIALIZE KG AND LG. NASNU12l 310

60 DO 70 I=1,NP4PC NASNU122 311
KGI)!) C NASNU123 312

70 LG (1) =0 NASNU124 313
LOOP 1 NASNU125 :'14
NCON=4 NASNUL26ZA

C SET UP KG AND LG. 'NASNU127 316
GO TO ( 160 ,220 ,220 ,20 0, L20, 120 ,12 0 ,12 0,9120 t180,v120 ,140,140, NASNU128 317

1 1'.0,140,140,180,120,500,230,220,220,220,220,£80,£80, NASNU129 318
2 150,180,180,180,t8O,£60,160,110,l1%,££8,£18,140, 80, NASNU130 319
3 55, 120, 93 , 8 0, 95 2 00,114, 110, 120 , 90, 90) , IYPE NASNU1iJ 320

Coo CIS308,CISHO NASNU132 321
80 00 81 1=1,7 NASNU133 322
81 KG(I)4A)I4£)*0.5 NASNU134 323

NCON4 B NASNU135 324
READ) 8,10) F10,A(1),AC2) ,A(3) ,A(4),F1OA NASNU136 325
IF(F10(£).NE.FIOB(1).OR.FIO(2).NT.FiOB(2)) GO TO £00 NASNU137 326
KG(8)=Af1)*0.5 NASNU138 327
GO To 250 NASNUI39 328

C* CTS3020 NASNU140 329
85 00 86 7=1,7 NASNU141 330
86 KG(E)=A(ti4)40.5 NASNU142 331

NCON= 20 NASNU14.3 332
READ(8,10) F1A,A(1),A(2) ,0(3),A(4),F10A NASNU144 333
IF(F£A(1).NE.FIOB(1).OR.FIA(2).NE.F108(2)I Go To 100 NASNU145 334
REAfl(8,10) F18,A(5),A(6) ,A(7),A(8),FIOO NASNUL46 335
IF(F19(1).NE.F100(1).OR.F£B(2).NE.FiOA)2)) GO TO 52 NASNU147 336
00 8? I=1,15 NASNU146 337

87 KG(I)=A(I-7)+0.5 NASNU14.9 338
REAO(8,10) FIA,A(1) ,A(2) ,A(3) ,A(4),F100 NASNUiSO 339
IF(F1A(1).NE.F108(1).OR.FIA(2).NF.F1OB(2)) Go To 100 NASNU151 340
READ(8,10) F10,A(5),A(6) ,AC7),A)8),F109 NASNU152 34.1
IF(F19(1).NE.FIOA(1).OR.F10(2).NE.FI00)2)) GO TO 52 NASNU153 342
00 88 0.16,20 NASNU154 343

88 KG(I)=A(T-15)+0.5 NASNU155 344
GO TO 250 NASNU156 345

C- CIS2D$,CHEXAI,CHEXA2 NASNUIS? 346
90 00 91 1=1,6 NASNU158 347
91 KG(I)=A(1t2)+0.5 NASNU159 348

NC 0N=59 NASNU160 349
REAO(8,10) FlA,ACI),A(2),A(3) ,A(4) ,Fl0A NASNU161 350
IF(FIA(1).NE.FIOB)£).OR.FIA(2).NE.FiOB(2)) GO TO 100 NASNU162 351
00 92 I=7,8 NASNU163 352

92 KGhI)=A(I-61+0.5 NASNU164 353
GO TO 250 NASNU165 354

C# CTSH16 NASNU166 355
95 DO 96 I=1,7 NASNU167 356
9c. KG(I).l) 1+1)40.5 NASNU168 357

NCON= 16 NASNU169 358
RTAD(8,10) FlA,A(£),A(2),Al3)pA(4),FlOA NASNU17O 359
IF(FIA(1).NE.FIOO(1).OR.F10(2).NE.FiOB(2)) GO TO 100 NASNU17l 360
RFAD(8,10) FlB,A(51,N(6) ,0(7) ,A(8) ,FIOB NASNU172 361
IF(FiO(1).NE.FIOACI).OR.FIB(2).NE.FIOA(Z)) GO TO 52 NASNUI73 362
00 97=0=8,15 NASNUI?4 363

9? KGMI)A( 1-7)+0.5 N SNUI75 364
RT0OCO,10) FIA,A(£),A(2) ,A(30 ,A(4) ,FlOA NASNU176 365
IF(F10(1).NE.FGOS(1).OR.FIA(2).NE.F£08(Z)) GO TO 100 NASNUi?? 366
KG(16)=A(1)+0.S NASNU£75 367
GO TO 250 NASNU179 368

£00 F10(1)=F18(l) NASNU180 369
FIA(2)=F18(2) NASNULI8 370
DO 101 1=1,4 NASNU182 371

L01 Atl0+0(I+4) NASNU183 372
Fl0A(t)'Fi0B(1) NASNU184 373
F10A(2)=F019(2) NASNU1.85 374
GO TO 52 NASNUI86 375

C- CTRAPRG,CFLUIO4 NASNUL87 376
i10 DO £12 I=1,4 NASNU188 377
112 KG(I)=A(I+1)+0.5 NASNU189 378

GO TO 250 NASNU190 379
C- CTRIAPG,CFLUIn3 NASNU191 380

114 DO 116 ri£,3 NASNU192 38£
116 KG(I)=A(I+11+0.5 NASNU193 382

GO TO 250 NhSNU194 383
C- CONMI, CONM2 NASNU195 384

£18 KG(1)=A(2)+0.5 NASNU196 385
KG(2) +KG(1) NASNU197 386
GO TO 250 NASNU198 387

C' CQDMEM,CODPLT,CQUAOI,CQUAD2,CQUAD3,CSHEAR,CTWIST,CIS204,CTETRA NASNU199 388
120 DO £30 1=1,4 NASNU200 389
£30 KG(I)=A(I+21+0.5 NASNU201 390

GO TO 250 NASNU202 391
C- CTRBSC, CTRIAi, CTRIA2, CTRMEM, CTRPLT, CH.TTR12 NASNU203 392

140 00 £50 ri1,3 NASNU204 393
150 KG(I)=A(1+2)+0.5 NASNU205 394

GO TO 250 NASNU206 395
C- CBAR, CCONEAX, CTORORG NASNU207 396

160 00 £70 I=1,2 NASNU208 397
£70 KG(I)=A(I+2)40.5 NASNU209 398

GD TO 250 NASNU210 399
C- CR00, CTUBE, CVISC, C008P3, COAMP4, CELAS3, CELAS4, CNASS3, CMASS4 NASNU211 400
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180 Do 190 1=1,2 NASNU212 401
. KGtI) A(If2)+O.5 NASNU213 402

190 LG(I)=A(I46)+O.5 NASNU2I4 403
C SET LOOP=2 SINCE 2 ELEMENTS MAY BE DEFINED ON ONE CARD. NASNU215 404

LOOP=2 NASNU216 405
GO To 250 NASNU21? 406

C- CONROD,CFLUID2 NASNU218 407
200 DO 210 1=1,2 NASNU219 408
210 KG)I)=A(I+I)0.5 NASNU22O 409

GO TO 250 NASNU221 410
C- CELASI, CELAS2, COAMPi, CDAMP2, CMASS1, CMASS2 NASNU222 411

220 KG(I)=A(3)÷0.5 NASNU223 412
KG(2)=A(5)40.5 NASNU224 413
GO TO 250 NASNU225 414

C PROCESS MPC CARDS. NASNU226 415
230 NCON=NMPC NASNU22? 416

KG(1):A(2)0.5 NASNUZZ8 417
KG(2)=A(5)0.5 NASNU229 418
1:2 NASNU230 419

240 READ(8,10)F1A,(A(J),J=1,4),FIOA NASNU23i 420
IF(FIOB(1).NE.FIA(I).OR.FIOB(2).NE.FIA(2)) Go TO 250 NASNU232 421
I=1+. NASNU233 422
IF)I.GT.NMPC)GO TO 245 NASNU234 423
FI0B(t)=F1OA(1) NASNU235 424
F10B(2)=F10A(2) NASNU236 425
KK=2 NASNU237 426
IF(MOO(I,2).EQ.0)KK=1 NASNU238 427
KG(I)=A(KK)40.5 NASNU239 428
GO TO 240 NASNU240 429

245 WROTF(6,246) NMPC NASNU241 430
246 FORMAT(36N0 AN MPC EQUATION CONTAINS MORE THANI5,8H TERMS./ NASNU242 431

+ 14H FATAL ERROR. ) NASNU243 432
CALL OOMBIT(5) NASNU244 433

C PROCESS KG (AND LG IF LOOP=2) ARRAY. NASNU245 434
250 00 480 KK1iLOOP NASNU246 435

IF(KK.FQ.I)GO TO 300 NASNU247 436
DO 260 I=1,4 NASNU248 437

260 KG(I(=LG(I) NASNU249 438
C SCATTER SEARCH AND CONVERT KG TO TEMPORARY SET OF INTERNAL NUMBERS. NASNU250 439

300 CALL SCAT(KGNCONNEWINVII3,NORIG) NASNU2S5 440
IF(ITYPE.NE.20)GO TO 420 NASNU252 441

C SAVE MPC GRIO POINTS FOR LATER PROCESSING 3Y TIGER. NASNU253 442
NEO=NEOt+ NASNU254 443
WRITE(i)KG NASNV255 444
GO TO 45 NASNU256 445

C FILL CONNECTION TABLE ARRAY IG. NASNU257 446
420 IENO=NCON-1 NASNU258 447

NTL=NEL4t NASNU259 448
DO 450 1=1,IEND NASNU260 449
L=I+ NASNU261 450
00 450 J=LNCON NASNU262 451

450 CALL SETIG(KG(I),KG(J),IGIIINORIG) NASNU263 452
480 CONTINUE NASNU264 453

IF)FIB(1).EQ.F1OAAl).ANO.FIB(2).EO.FIOA(2)) GO TO 40 NASNU265 454
IF(NCON.GE.8) GO TO 40 NASNU266 455
FlA(1)=F10(1) NASNU267 456
FIA(2)=FOR(2) NASNU268 45?
D0 495 I:1,4 NASNU269 458

49q A(I)=ATEMP(1) NASNU27O 459
FIOA(t)=vIOB(1) NASNU271 460
F1OA(2)=FO0,3(2) NASNU272 461
GO TO 45 NASNU273 462

500 NN=NEW NASNU274 463
IF(NEW.GT.O) GO TO 502 NASNU2?5 464
WRITE(6,2) NASNU276 465
IPARAM(9)=4 NASNU277 466
RETURN NASNU278 467

502 IF(IPARAM(4(.EQ.3)GO TO 509 NASNU279 468
C MOTIFY CONNECTION TABLE TO ACCOUNT FOP 4PC EQUATIONS. NASNU280 469

CALL TIGER(NEQIG,OI1,ILDNORIG) NASNU281 470
HOE P= N NASNU282 471
CALL FIXIT(ILODNDEP) NASNU283 472

C GENERATE NEW IG AND NORIG ARRAYS. NASNU284 473
505 GALL BRIGIT(IGIIIINVII3,INTICCNORIGIP) NASNU285 474

C PRINT INTEPNAL/EXTERNAL CORRESPONDENCE TABLE. NASNU286 475
LEN=50 NASNU287 476
IF(IPARAM(10).EL.S) GO To 960 NASNU288 477
J=O NASNU289 478

51t WRITE(6,15) NASNU290 479
520 J=J+i1 NASNU291 480

KEND=O NASNU292 481
00 530 K=1,9,2 NASNU293 482
L:J+LEN (K-I)/2 NASNU294 483
LINE(K)=L NASNU295 484
IF(L.GT.NEW) GO TO 550 NASNU296 485
KENO=K+l NASNU297 486

530 LINT(K+4)=NORIG(L) NASNU298 487
550 CONTINUE NASNU299 488

IF(KEND.EQ.O)GO TO 560 NASNU300 489
WRITE(6,tO)(LINE(K),K=:,KEND) NASNU301 490
IF(MOQ(JLEN).NE.A)GO TO 520 NASNU302 491
J=J+4-LEN NASNU303 492
IF(J.LT.NEW) GO TO 510 NASNU304 493

560 CONTINUE NASNU305 494
C CONVERT ISTARTIGNOREIFIRST FROM ORIGINAL TO INTERNAL NUMBERS. NASNU306 495

I:ISTA+IIGtIFIR NASNU307 496
IF(I.LF.O) GO TO 970 NASNU308 497
CALL FLIP(ISTARTISTAINVII3,ICC) NASNU309 498
CALL FLIP(IGNOREIIG ,INV,113,ICC) NASNU310 499
CALL FLIP(IFIRST,IFIR,INVII3,ICC) NASNU311 500
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IF(IPARAH(10).EQ.5) GO TO S70 NASNU3I2 501
C PRINT INTERNAL NUMBERS FOR S-CARDS. NASNU313 S02

WRITE(6,561) NASNU314 503
561 FORMAT(30H1 S CARDS (INTERNAL NUMBERS) /) NASNU3i5 504

IF(ISTA.GT.0) WRITE(6,562) (ISTART(I),I-IISTA) NASNU316 505
IF(IIG .GT.0) WRITE(6,564) (IGNORE(IhII1,IG ) NASNU31? 506
IF(IFIR.GT.O) WRITE(6,566) (IFIRST(IhIslIOFIR) NASNU318 507

562 FORNATE9H $START .2015ft00C(X,20I5/)) NASNU319 so0
564 FORMAT(IH SIGNORE t20I5/100(9x.zoI5/)) NASNU3ZO 509
566 FORNAT(9H SFIRST ,20I5/i00(9X,201S/)) NASNU32i 510
570 CONTINUE NASNU322 511

C SET UP LIST OF POINTS TO IGNORE IN INT ARRAY. NASNU323 512
K-0 NASNU324 513
IF(IPARAM(4).EQ.3) GO To 920 NASNU32S 514
IF(NDEP.LE.0) GO TO 920 NASNU326 515

C NPC DEPENOENT POINTS FIRST. NASNU327 516
00 915 I'1,NDEP NASNU328 517
J=ILO(I) NASNU329 518
IF(J.LE.0) GO TO 915 NASNU330 519
K:K+1 NASNU331 520
INT(K)'ICC(J) NASNU332 521
IF(K.GE.MAXGRO) CALL FIXIT(INTK) NASNU333 522

915 CONTINUE NASNU334 523
920 IF(IGOEG.LE.0) GO TO 940 NASNU335 524

C GRID POINTS WITH DEGREE. GT.IGDEG SECOND. NASNU336 525
IF(IGDEG.GE.MN) GO TO 940 NASNU33T 526
CALL OEGREE(IGII1,INV) NASNU33B 527

C HERE, INV(I)=OEGREE OF GRID POINT I NASNU339 528
D0 930 I:1,NN NASNU340 529
IF(JNV(I).LE.IGOEG) GO TO 930 NASNU341 530
K4K1t NASNU342 531
INT(K)Ir NASNU343 532
IF(K.GE.MAXGRO) CALL FIXIT(INTK) NASNU344 533

930 CONTINUE NASNU345 534
940 IF(IIG.LE.0) GO TO 960 NASNU346 535

C SIGNORE POINTS THIRD. NASNU347 536
00 950 IflIIG NASNU348 53i
J=IGNORE(I( NASNU349 538
IF(J.LE.0O GO TO 950 NASNU350 539
K:K÷M NASNU35i 540
INT(K)=J NASNU352 541
IF(K.GE.MAXGRD) CALL FIXIT(INTK) NASNU353 542

950 CONTINUE NASNU354 543
C K:NUMRER OF POINTS TO BE IGNORED BEFOPE COMPRESSING LIST. NASNU355 544

960 IF(K.LE.O) GO TO 970 NASNU356 545
C DELETE POINTS LISTED IN INT ARRAY FROM CONNECTION TABLE IG. NASNU357 546

CALL MORRIS(INT,K,IGIII) NASNU358 547
970 CONTINUE NASNU3S9 548

C RENUMBER NODES WITH SUBROUTINE SCHEME. NASNU360 549
IF(IPARAM(IO).EQ.6) IARG(5)=i NASNU361 550
Il8a=II/? NASNU362 551
CALL SECONO(TIMI) NASNU363 552
CALL SCHEME(IARG(1IbIARG(2),IARG(3)tIARG(4bIARG(5)sIGII1, NASNU364 553

+ JNV(1),JNVI(8.i1),JNV(2fIIB+1).JNV(318+1) .INTICC,ILDIP) NASNU365 554
CALL SECOND(TIM2) NASNU366 555
TIM2=TIMZ-TIMI NASNU367 556
IF(IPARA1(to).EO.5) Go TO 580 NASNU368 557
WRITE(6,15)TIN2 NASNU369 558
WRITE(6,4)IO NASNU370 559

C WRITE NEW NASTPAN DATA DECK. NASNU37I 560
580 READ(9,9)0 NASNU372 561

WRITE(8,9)5B NASNU373 562
IFCB(1).NE.9EGI)GO TO 580 NASNU374 563

590 READ(9,9)R NASNU375 564
IF(B(1).GE.SEQG.OR.R(1).EG.ENDD)GO TO 600 NASNU3?6 565
WRITF(8,9) B NASNU377 566
GO TO 590 NASNU378 567

C WRITE SEOGP CARDS. NASNU379 568
600 KRFM:MOD(NEW,4) NASNU380 569

IF(NEW.GE.4) GO TO 605 NASNU38t 570
KBEG=l NASNU382 571
GO TO 612 NASNU383 572

605 IEND=NEW-KRE'-3 NASNU384 573
00 610 K=tiIENO,4 NASNU385 574
L:K+3 NASNU386 575

610 WRITE(8,12) (NORIG(I),ILD(I),I=K,L) NASNU387 576
IF(KREM.EQ.O)GO TO 620 NASNU388 577
KBEG=IENOt4 NASNU389 578

612 DO 615 I=KeEGNEW HASNU390 579
615 WRITE(8,B) NORIG(I),TILD(I) NASNU391 580

C WRITE THE REMAINDER OF THE NASTRAN DECK. NASNU392 581
620 WRITE(8,9)B NASNU393 582

IF(R(1).EQ.ENO0)GO TO 700 NASNU394 583
READ(9,9)B NASNU395 584
GO TO 620 NASNU396 585

700 CONTINUE NASNU397 586
IF(IPARAl(IO).EQ.5) GO TO 900 NASNU398 587

C PRINT ORIGINAL GRID POINT CONNECTION TABLE. NASNU399 588
MAXD=OM NASNU400 589
L=MAXD/11÷+ NASNU40 590
L:LEN/L NASNU402 591

7.05 FORMAT(COHI GRIO,5XSN MAX,15X•,3H-CONNECTIONS
4

,5X, NASNU403 592
+ 23H(ORIGINAL GRID NUMBERS) /5X, NASNU4O4 593
+ 2IHPOINT COMP DIST DEGR 11(8•,lH-) ) NASNU405 594

710 FOPMAT(ILO,3I5,1119/25(25XIiI9/)) NASNU406 595
00 750 I=lNq NASNU407 596
IF(MOD(IL).EQ.1) WRITE(6,705) NASNU4O8 597
00 720 J=tMAXD NASNU409 598

720 IP(J)=0 NASNU41O 599
C CALCULATE MOIST AND PRINT TABLE. NASNU411 600

31



MOIST=O NASNU412 601
DO 025 J=AMAXD NASNU413 602
K:ItINPK(IGMAAGROf(J-It)I,NBITIN) NASNU414 603
IF(K.EO.O) GO TO 725 NASNU415 604
MDIST=MAXO(MDIST,IABS(I-K)) NASNU416 605
Io(J):NO0IG(K) NASNU6i7 606

725 CONTINUE NASNU418 60,
K:NORIG(I) NASNU419 608
IPIzINV(I,1) NASNU420 609
IP2=INV(MAXGRDO+I,) NASNU421 610

750 wRITE(6,710) K,IPIMOIST,IP2,(IP(J(,J=IMAXD) NASNU422 611
C PRINT CONNECTION TABLE FOR RENUMBERED NUMBERS. NASNU423 612

DO 780 IzINFW NASNU424 613
780 ICC(I)=ILO(I) NASNU425 614

CALL SWITCH(IG,III,INT,ICC,IP(1),IP(MAXDEG.I)) NASNU426 615
CALL OEGREE(IGII1,JNV(II8-1)) NASNU427 616
L=COMPNT(IGIII,JNV(A),JNV(IIA+1),JNV(3*II8+G),ICC) NASNU428 617
L=MADX/26+I NASNU429 618
LLLEN/L NASNU430 619

805 FORMAT(37HILABEL COMP 40IST DEGR CONNECTIONS ,10X, NASNU431 620
4 20H(RENUMBERE') NUMPERS) 3 NASNU432 621

810 FORMAT(516,2OI5/ 215(25X,2T5/)) NASNU433 622
00 850 I=I,NN NASNU434 623
IF(MO](IL).EQ.1) WRITE(6,805) NASNU435 624
00 820 J=IMAXD NASNU436 625

820 IP(J)=O NASNU437 626
C CALCULATE MOIST AND PRINT TABLE. NASNU438 627

MDIST=O NASNU439 628
DO 825 J=1,IAXD NASNU440 629
K=IUNPK(IGMAXGRD-(J-1)4I,NBITIN) NASNU441 630
IFIK.EO.O) GO TO 825 NASNU442 631
MDIST=MAXO(MDISTIABS(I-K)) NASNU443 632
IP(J)=K NASNU444 633

825 CONTINUE NASNU445 634
C INV(I,A)=IC(I) BEFORE PACKING NASNU446 635

C INV(MAXGRO+I,i)=IDEG(I) BEFORE PACKING NASNU447 636
IPI=INV(I I) NASNU448 637
IP2=INV(4AXGRDtI,i) NASNU449 638

850 WRITE(6,81S) I,IPI,MDISTIP2,(IP(J),J=IMAXD) NASNU450 639
.900 RETURN NASNU451 640

END NASNU452 641
SUBROUTINE FLIP(LIST,NINV,II3,ICC) FLIP 2 642

C CONVERT 0-ARRAY LIST OF LENGTH N FROM ORIGINAL TO INTERNAL NUMBERS. FLIP 3 643
COMMON /A/ MAXGROMAXfEGKMOD FLIP 4 644
DIMENSION LIST(A),INV(II3,2),ICC(1) FLIP 5 645

C CHECK FOR DUPLICATE AND ZERO ENTRIES AND REDUCE N IF NECESSARY. FLIP 6 646
CALL FIxIT(LIST,N) FLIP 7 647
IF(N.LE.O) RETURN FLIP 8 648
DO 20 I=I,N FLIP 9 649
J=LIST(I) FLIP 10 650
IF(J.LE.T) GO TO 30 FLIP 11 651
LOC=J-1 FLIP 12 652

10 LOC=MOO(LOCKMOD)+÷ FLIP 13 653
IF(INV(LOC,1).EQ.O) GO TO 30 FLIP 14 654
IF(INV(LOC,1).NE.J) GO TO 10 FLIP 15 655
K=INV(LOI,2) FLIP 16 656
LIST(I)=ICC(K) FLIP 17 657

20 CONTINUE FLIP 1 658
RETURN FLIP 19 659

C ABORT BANDIT DUE TO ILLEGAL GRID POINT REFERENCE ON S-CONTROL CARD. FLIP 20 660
30 WRITE(6,40) J FLIP 21 661
40 FORMAT(ItHIGRID POINT ,110,30H APPEARING ON A S CARD IS NOT , FLIP 22 662

+ 25H A STRUCTURAL GRID POINT. /13 FATAL ERROR. ) FLIP 23 663
CALL BOMBIT(8) FLIP 24 664
END FLIP 25 665
SUBROUTINE GOOGAN(KAKBNINNOUT) GOOGAN 2 666

C THIS ROUTINE READS A NASTRAN DATA DECK AND RIGHT-ADJUSTS ALL GOOGAN 3 667
C BULK DATA IN ITS FIELDS. GOOGAN 4 668
C IN ADDITION, THE CALLING ARGU4ENTS PROVIDE THE FOLLOWING OPTIONS - GOOGAN 5 669
C KA=1, PROCESS ALL CARDS IN THE NASTRAN DATA DECK, OR GOOGAN 6 670
C =2, PROCESS ONLY THOSE CARDS WITH A C OR G IN COLUMN 1, GOOGAN 7 671
C MPC CARDS, AND THOSE CONTINUATION CARDS WITH ALL GOOGAN 8 672
C NUMERIC FIELDS. THE ENODATA CARD IS WRITTEN IN ANY CASE.GOOGAN 9 673
C KB = 1, CONVERT ALL 8 COLUMN FIELDS TO 16 COLUMN FIELDS, OR GOOGANSO 614
C = 2, THE FIELD WIDTHS REMAIN UNCHANGED. GOOGANII 675
C NIN = THE LOGICAL UNIT FROM WHICH THE INPUT DECK IS READ. GOOGAN12 676
C NOUT r THE LOGICAL UNIT ON WHICH THE OUTPUT IS WRITTEN. GOOGAN13 677
C NEITHER NIN NOR NOUT ARE REWOUND IN THIS ROUTINE. GOOGAN14 678
C IF AN ASTERISK APPEARS IN FIELD 1 AFTER THE MNEMONIC, IT IS LEFT- GOOGANi5 679
C ADJUSTED AGAINST THE MNEMONIC. GOOGAN16 680
C THE FOLLOWING TWO (2) CARDS ARE REQUIRED IN THE DATA DECK - GOOGAN17 681
C (1) A BEGIN BULK CARD TO INDICATE THE BEGINNING OF THE GOOGANE8 682
C BULK DATA DECK, AND GOOGAN19 683
C (2) AN ENODATA CARD TO INDICATE THE END OF THE DATA DECK. GOOGAN20 684
C ALL CARDS PRECEDING THE BEGIN BULK CARD ARE WRITTEN ON NOUT IFF KA=1. GOOGAN2I 685

DIMENSION ANUM(11) GOOGAN22 686
COMMON A(80),IP(40) GOOGAN23 687
COMMON IAIB6,ICARDIFLAGJJNB,L,MKHOLOMKINSRMKNIN GOOGAN24 688
COMMON NBLANKNFIELOI,ICOLIFIELOIPROCITYPE GOOGAN25 689
COMMON KKASTKBLKMKI,4KJNCOLNIP,NN GOOGAN26 690
COMMON /A/ MAXGRDMAXDEGKMOONMPC GOOGAN27 691
COMMON /9/ IPARAM(20),IARG(5) GOOGAN28 692
COMMON /OOLl ISTART(1OO),IGNORE(tOO),IFIRST(100) GOOGAN29 693
COMMON /DOLL/ IDIM,ISTAIIGIFIRIGEGTISCH GOOGAN30 694
COMMON /NG/ NGRID GOOGAN3i 695
REAL M,N,IILLJJKK GOOGAN32 696
INTEGER EOF GOOGAN33 697

C DATA CARDS FOR ALPHABET (ALLOWS FOR FUTURE ADDITIONS To GOOGAN34 698
C USER OPTION LIST). GOOGAN3S 699

DATA BCOEGMNP/IHBIHC,IHDI1HEIHGiHMLHNiHP/ GOOGAN36 ?00
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DATA AA,II,LL,O,R/IHA,1141,11LIHO,1NR/ GOOGAN37 701
DATA 0,S,T,Uy/LNO,IHS,1NT,lNU,IHY/ GOOGAN36 702
DATA FH,JJ,KK/IHF,14H,IHJ,IHK/ GOOGAN39 703
DATA V,W,X,Z/IHV,1NW,INX,1NZ/ GOOGAN40 704
DATA ASTER,PLUS,8LANK,DOLLAR/1H*

9
,H.,1N ,±HS/ GOOGAN41 705

DATA ANUM/1H0,1H1,1N2,1.43, 1N4,IH5,1$6,1147, 1H8,119/ GOOGAN42 706
DATA LFLAG/O/ GOOGAN43 0
DATA IPOMB,rSOM/0,0/ GOOGAN44 708
LFLAG=LFLAG+i GOOGAN45 709

q FORMAT(1N1) GOOGAN46 710
10 FDRMAT(80A13 G006AN'.7 711
11t FORMAT(BAI, 4(SX,SA I$, 3HPX2,I 5/3HNXZ, 5,4(0, BAI) 8A I) GOOGAN48 712

ICARD=O GOOGAN49 713
P4KINSR=12 GOOGAN50 %14
MKNIN=NIN GOOGANS1 715

C READ EXECUTIVE OR CASE CONTROL CARD. G.OOGAN52 716
20 READ(NIN,10)A GOOGAN53 707

IF(SOF(NIN).EQO.)GO To 21 GOOGAN54 71s
IF(NIN.Eri.IKNIN)CALL B0MBIT(I1 GOOGAN55 719
MKHOLO=NIN GOOGAN56 720
NIN-MKINSR GODGAN57 721
MKXNS9R=KHOLO GOOGAN58 722
GO To 20 GOOGAN59 723

21 IFLAG=I GOOGAN60 ?24
ICARfl=ICARDt1 GOOGAN61 725

C PROMTS OUTPUT OPTION CARD, IF PRESENT. GOOGAN62 726
IF(A(1).NE.OOLLAR)GO TO 26 GOOGAN63 727
IF(LFLAG.GT.1) Go To 29 GOOGAN64. 128

C LDOK FOR FIRST KEYWORD. GOOGAN65 729
ITYPE=0 GOOGAN66 730
IF(A(2).EQ.P.AN0.A(3).E0.U)ITYPE=I GOOGAN67 731
IF(A(7).EQ.II.ANO.A(3).EQ.P)ITYPE=4 GODOGAN68 732
IF(A(2).EQ.S.ANO.6(3).EQ.E)ITYPE=5 GOOGAN69 733
rF(A(2).EQ.R.AND.A(3).EQ.II)ITYPE=6 GOOGAN7O 734
IF(A(2).EQ.N.AND.A(3) .EOi.AA) ITYPE-8 GOOGAN71 735
IF(A(2).EQ.P.AND.A(3).EQ.R)ITYPE~1.0 GOOGAN72 736
IF(A(?).EcI.S.AND.A(3).EQ.C)GO TO 1100 GOOGANIS 737
IF(A(2) .EQ.S.AND.Al3) .EQ.T) GO TO 1200 GODGAN?'. 738
IF(A(2).Ej.D.AND.A(3) .EQ.E) Go To 1250 GOOGAN7S 739
IF(A(2).EQ.F.ANO.A(3).Ea.1I) GOTO 1300 GOOGAN76 740
IF(A(2).EQ.ir.AND.A(3).EO.G) GO To 1350 GODGAN77 741
IF(A(2).EQ.G.AND.A(3).EQ.R) GD To 1380 GOOGAN78 742
IF(A(2).EiA.AA.AND.A(3).EQ.T) ITYPEI12 G006AN79 743
IF(A(2).E3.W.AND.A(3).EQ.AA) ITYPE=13 G000ANSO 744
IF(Af2).NE.II.OR.A(3).NE.N)GD To 1025 GOOGANSi 745

C INSERT CARDS FROM ALTERNATE FILE G006AN82 746
IPARAM(11)=t GOOGAN83 747
MKHOL D=NIN GOOGAN84 748
NIN=MKINSR GOOGAN85 71.9
"MKINSR=MKHDLD GOOGAN86 750
DO 1021 lKI=2,80 GOOGANS? 751
MKJ=81-MI(I G006AN88 752

1021 A(MKJ41)=A(MKJ) GOOGAN89 ?53
IPARAM(6)=4 GOOGAN90 754

1025 IF(ITYPE.EQ.G)GD TO 26 G006AN91 755
C LOOK FOR SECOND KCEYWORD. GOOGAN92 756

1=3 GOOGAN93 757
22 1=1+1 GOOGAN94 758

IFII.GE.79)G0 TO 26 GOOGAN95 759
IFCA(I).NE.BLANK)GD To 22 GOOGAN96 760

24 I=I+i GOOGAN97 761
IF(I.GE.30)GO TO 26 GOOGAN98 762
IF(A(l).EQ.BLANK)GO TO 24 GOOGAN99 763
J-0 60065100 764
IF(A(I).EQ.S.ANO.A(I+1) .EQ.E)J=I GOOGAIOL 765
IF(A(I) .EQ.AA.AND.A(1+1(.E0.LL)J=2 GOOGAL02 766
IF(A(I).EQ.N.AN0.A(I+1).E3.0)J=3 GO06AI03 767
IF(ACI).EQ.Y.ANO.A(I+1).EQ.E)J=4 60065104 765
IF(A(I).EQ.m.AND.A(I+1).EQ.II) J=5 GO06A105 769
IF(A(I).EQ.M.AND.A(I+1i.EQ.AA) J=6 G0065106 770
IF(.J.EO.D)GO TO 26 60065107 M7

C SET PARAMETER. GOOGA108 772
IPAPAI(ITYPE)=J GOOGA109 713
GO TO 26 60065110 774

C READ $SCHEME CARD. 60065111 775
1100 CALL REAOIT(A,IP,NIP) G0005112 776

ISCHMi 1G6006813 777
I=MIN0 (NIP, 5) G006A114 778
IFCI.EQ.0) G0 TO 29 GOOGAIiS 779
DO 1110 J=1,I GOOGAIL6 780

1110 IARG(J)=IP(J) 60065117 781
G0 TO 29 GOOGA118 782

C READ WSART CARD. 60068119 703
1200 CALL READIT(A,IP,NIP) G0065120 784

I=ISTA 60065121 785
ISTA=ISTA+NIP G00G5122 786
IF(ISTA.LE.IOIM) G0 To 1205 60065123 787
IBOM= 2 GOOGAL24 788
ISTA=IOIM G0065125 789
60 To 29 G0OGA126 790

1205 00 1210 J~i,NIP G006A127 791.
1210 ISTART(I+J)=IP(J) G0065128 792

G0 To 29 GOOGA±29 793
C READ $DEGREE CARD. G0068130 794
1250 CALL READIT(A,IP,NIP) 6006513 795

IGOEG=IP (i) GOOGA132 796
GO To 29 60005133 797

C READ $FIRST CARD. 60068134 798
1300 CALL READIT(A,IPNIP) 00068135 799

I=IFIR 00065135 800
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IFIR=IFIR+NIP GOOGA13P 801
IF(IFIR.LE.IOIM) GO TO 1308 GOOGA138 802
IBOM2 GOOGA139 803
IFIR=IDIM GOOGA140 804
GO TO 29 GOOGA141 805

1308 00 1310 J=INIP GOOGAi42 806
1310 IFIRST(I+J)=IP(J) G008143 807

GO TO 29 G00GA144 806
C READ $IGNORE CARD. GOOGA145 809

1350 CALL REAOIT(A,IPNIP) GOOGA146 810
I=IIG GOOGA141 811
IIG=IIGNIP GOOGA148 812
IF(IIG.LE.IDIM) Go To 1360 GOOGA149 813

IBOM=2 GOOGAISO 814
IIG=IDIM GOOGA151 815
GO TO 29 GOOGA152 816

1360 00 1365 J=1,NIP GOOGA153 81?

1365 IGNORE(I+J)=IP(J) GOOGA154 818

GO TO 29 GOOGA155 819
C READ $GRID CARD. GOOGA156 820

1380 CALL READIT(AIPNIP) GOOGA157 821
NGRID=IP(i) GOOGA158 822
GO TO 29 GOOGA159 823

C LOOK FOR BEGIN BULK CARD. GOOGA160 824

26 I=O GOOGA161 825
27 II+ GOOGA162 826

IF(I.GT.75)GO TO 29 GOOGA163 827

IF(A(I).EQ.BLANK)GO TO 27 GOOGA164 828
IF(A(Ih.NE.B)GO To 29 GOOGA165 829

IF(A(I÷I).NE.E)GO TO 29 GOOGA166 830
IF(A(I+2).NE.G)GO TO 29 GOOGA16? 831

IF(A(Oe3).NE.II)GO TO 29 GOOGA168 832

IFLAG=0 GOOGA169 833
C LEFT-ADJUST BEGIN BULK CARD. GOOGA170 834

K=73-I GOOGA171 835
DO 28 J=I,72 GOOGA172 836
IF(J.LE.K)A(J)=A(JtI-1) GOOGA173 837

28 IF(J.GT.K)A(J)=BLANK G00GA174 838

IF(LFLAG.G0.1) GO TO 29 GOOGA175 839
C REJECT ILLEGAL PARAMETERS AND SET TO DEFAULTS. GOOGA176 840

IF(IPARAM1) .NE.2.AND.IPARAM(1).NF.3) IPARAM(1)=1 GOOGA177 841
00 1450 0=2,9 GOOGAI78 842

1450 IF(IPARAM(I).NL.4) IPARAM(I)=3 GOOGA179 843

IF(IPARA1(10).NE.6) IPARAM(10)=5 GOOGA180 844

IF(IPARA0(12).NE.3) IPARAM(121=4 GOOGA181 845
IF(IPARAM(13).NE.4) IPARAN(13)=3 G00A1882 846

CALL GRID(NGRIO) G000A183 847
I=ISTA1IIG*IFIR+ISC$+IGDEG GOOGA184 848

IF(I.LF.0) GO TO 29 GOOGA185 849
C CHECK FOR ILLEGAL SCHEME ARGUMENTS. GOOGA186 850

00 1460 1=1,3 GOOGA187 851
1460 IF(IARG(O).LT.I.OR.IARG(I).GT.MAXGRD) IBOMB=I GOOGA188 852

IF(IARG(4).LT.2.0R.IARG(4).GT.3) IBOMB=0 GOOGA189 853
IF(IARG(5).LT.O.OR.IARG(5).GT.1) IBOMB=I GOOGA190 854
WRITE (6,9) GOOGA191 855

IF(ISCH.GT.,) WRITE(6,1500) (IARG(I),I=A,5) GOOGA192 856
1500 FORMAT(//,gH iSCHEME ,Il001/200(9X,10I10/)) GOOGA193 857

IF(ISTA.GT.A) WRITE(6,1505) (ISTART(I),I=OISTA) GOOGA194 858
1505 FORMAT(//,gH ISTAqT ,l0Il0/200(9X,10I10/)) GOOGA195 859

IF(IGDEG.GT.D) WRITE(6,1510) IGDEG GOOGA196 860
1510 FOPMAT(//,9H $ODEGREE ,10I01200(9X,10010/)) GOOGA197 861

IF(IFIR.GT.0) WRITE(6,15I 5) (IFIRST(I),I=I,IFIR) GOOGA198 862
1515 FORMAT(//,9H IFIRST ,I0110/200(9X,10I01/)) GOOGA199 863

IF(IIG.GT.o) WRITE(6,1520) (IGNORE(0),I=1IIG) GOOGA200 864
1520 FORMAT(//,9H ZIGNORE ,I0110/200(9gXOII0/)) GOOGA201 865

IF(IOOMB.EO.I) CALL BOMIT(4) GOOGA202 866
IF(IROM.EQ.2) CALL BOMBIT(9) GOOGA203 867

29 IF(KA.EQ.1)WRITE(NOUT,1O)A G008A204 868
IF(IFLAG.EQ.O)GO TO 20 GOOGA205 869

C RETURN IF RIGHT-ADJUSTING OF CARDS IS NOT NEEDED. GOOGA206 870
IF(IPARAM(5).EQ.3.AND.IPARAM(6).EQ.3)RETURN GOOGA207 871

C READ BULK DATA CARD. GOOGA208 872
30 READ(NIN,1O)A GOOGA209 873

IF(EOF(NIN).EU.O)GO TO 31 GOOGA210 874

IF(NIN.EQ.MKNIN) CALL BOMDIT(1) GOOGA211 875
C SWITCH INPUT FILES GOOGA212 876

MKHOLI=NIN G008A213 877

NIN=MKINSR GOOGA214 878
MKINSR=MKHOLD GOOGA215 879

GO TO 30 GOOGA216 880

31 ICARD=ICARD+1 GOOGA217 881
C LEFT-ADJUST FIPST FIELD. GOOGA218 882

00 1600 I=1z,8 GOOGA219 883

IF(A(0).NE.BLANK) GO TO 1610 GOOGA220 884
1600 CONTINUE G008A221 885

GO TO 30 GOOGA222 886
1610 IF(I.EO.1) GO TO 1650 GOOGA223 887

J=I-1 GOOGA224 888
K=8-J 100GA225 889

DO 1620 II,1K GOOGA226 890
A()=A80+J) G1008A227 891

1620 A(I+J)=BLANK GOOGA228 892
1650 CONTINUE G00GA229 893

C LOOK FOR SEQGP CARD. GOOGA230 894

IF(A(1).EQ.S.AND.A(2).EQ.E.ANO.A(3).EO.Q.AND.A(4).EQ.G)IPARAM(7)=4GOOGA231 895

C LOOK FOR COMMENT CARD. G00GA232 896
IF(A(1).EQ.OOLLAR.AND.KA.EO.1)GO TO 35 GOOGA233 897

C LOOK FOR ENDOATA CARD. GOOGA234 898

I=0 G008A235 899

32 I=I+1 GOOGA236 900
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IF(I;GT.75)GO TO 35 GOOGA237 901
IF AI),EQ.9LANK)GO TO 32 GOOGA238 902
IF(A(I).NE.E)GO TO 40 GOOGA239 903
IF(A(I+1).NE.N)GO TO 40 GOOGA240 904
IF(A(I+2).NE.D)GO TO 40 GOOGA241 905
IF(A(I+3).NE.D)GO TO 40 GOOGA242 906

C LEFT-ADJUST ENDOATA CARD. GOOGA243 907
K=73-I GOOGA244 908
00 33 J=1,72 GOOGA245 909
IF(J.LE.K)A(J)A(JJ+I-1) GOOGA246 910

33 IF(J.GT.K)A(J)=BLANK GOOGA247 911
WRITE(NOUT,10)A GOOGA248 912
RETURN GOOGA249 913

35 WRITE(NOUT,10)A GOOGA250 914
GO TO 30 GOOGA25i 915

C DETERMINE IF CARD IS TO BE PROCESSED. GOOGA25Z 916
40 IF(KA.EQ.1)GO TO 150 GOOGA253 91?

IF(A(1).EQ.C.OR.A(1).EQ.G)GO TO 150 GOOGAS24 918
IF(A(1).EQ.M.ANO.A(2).EQ.P)GO TO 150 GOOGA255 919
NCOL=8 GOOGA256 920
IF(A(1).EQ.ASTER)GO TO 50 GOOGA257 921
IF(A(l).EQ.PLUS)GO TO 60 GOOGA258 922
GO TO 30 GOOGA259 923

50 NCOLI16 GOOGA260 924
60 NFIELD=64/NCOL GOOGA26i 925

I=0 GOOGA262 926
70 II+1 GOOGA263 92?

IF(I.GT.NFIELO)GO TO 150 GOOGA264 928
IPROC=O GOOGA265 929
IFLAG=O GOOGA266 930
J=0 GOOGA267 931

80 J=J+1 GOOGA268 932
IF(IPROC.ECQ.)GO TO 70 GOO6A269 933
IF(J.LE.NCOL)GO TO 90 GOOGA270 934
IF(IFLAG.EO.I)GO TO 30 GOOGA271 935
GO TO 70 GOOGA272 936

90 ICOL=8+NCOL-(I-I)+J GOOGA273 937
IF(A(ICOL).EQ, LANK)GO TO 80 GOOGA274 938
IFLAG=L GOOGA275 939
DO 100 L=1,10 GOD'A276 940

100 IF(A(ICOL).EQ.ANUM(L))IPROC-1 GOOGA277 941
GO TO 80 GOOGA278 942

C PROCESS FIRST FIELD. GOOGA2?9 943
150 NCOL=8 GOOGA280 944

KAST=8 GOOGA281 945
KBLK=8 GOOGA282 946
DO i60 I=1,8 GOOGA283 94?
IF(A(I).NE.BLANK.ANO.A(I).NE.ASTER.AND.A(I+).EQ.BLANK)KBLK=I41 GOOGA284 948
IF(A(I) EQ.ASTER)KAST=I GOOGA285 949

160 IF(A(I).EQ.ASTER)NCOL=16 GOOGA26b 950
IF(A(l).EQ.PLUS)NCOL=8 GOOGA287 951
IF(NCOL.EQ.16)GO TO 170 GOOGA288 952
IF(KB.EQ.2)GO TO 200 GOOGA289 953
IF(A(i).NE.PLUS)A(KBLK)=ASTER GOOGA290 954
IF(A(l).EQ.PLUS)A(i)=ASTER GOOGA291 955
GO TO 200 GOOGA292 956

170 IF(A(1).EQ.ASTER)GO TO 200 GOOGA293 957
IA=MING(KASTKBLK) GOOGA294 958
IB=MAXC(KASTKBLK) GOOGA295 959
A(I)=BLANK GOOGA296 960
A(IA)=ASTEP GOOGA297 961

C RIGHT-ADJUST ALL 8ULK DATA WHICH IS TO BE PROCESSED. GOOGA298 962
209 NFIELD=64/NCDOL GOOGA299 963

IFIELO=0 GOOGA300 964
210 IFIELO=IFIELO+i GOOGA130 965

IF(IFIELO.GT.NFIELO)GO TO 300 GOOGA302 966
I=0 GOOGA303 967

220 I=I+1 GOOGA304 968
IF(I.GT.NCOL)GO TO 210 GOOGA305 969
ICOL=9+NCOL-IFIELO-I GOOGA306 970
IF(A(ICOL).EQ.BLANK)GO TO 2ZO. GODGA307 971
NBLANK=I-i GOOGA308 972
NN=NCOL-NBLANK GOOGA309 973
DO 230 I=INCOL GOOGA31O 974
J=9+NCOL-IFIELD-I GOOGA311 975
JNB=J-NALANK GOOGA312 976
IF(I.LE.NN) A(J)=A(JNS) GOOGA313 977
IF(I.GT.NN)A(J)=OLANK GOOGA134 978

230 CONTINUE GOOGA315 979
GO TO 210 GOOGA036 980

C WRITE NEW CARD. GOOGA317 981
300 IF(KO.EQ.1) A(?3)=ASTER GOOGA318 982

IF(NCOL.EQ.8.AND.KB.EQ, I)GO TO 310 GOOGA319 983
WRITE(NOUT,10)A GOOGA320 984
GO TO 30 GOOGA321 985

310 WRITE(NOUTii)fA(I),I=1,40),ICARDICARO,(A(I),I-41,80) GOOGA322 986
Go TO 30 GOOGA323 987
END GOOGA324 988
SUBROUTINE GRID(NGRID) GRID 2 989

C PARTITION EXPANDABLE CORE. GRID 3 990
COMMON /BITS/ NBITINNBITEX GRID 4 991
COMMON /A/ NAXGRDMAXOEG GRID 5 992
COMMO4 /K/ I0(7),KOR GRID 6 993
MAX=16384 GRID 7 994
N=NGRID GRID 8 995
IF(N.GT.2045) NBITIN'15 GRID 9 996
IF(N.LE.510) NBITIN=IO GRID 10 997
IF(N.LT.i00) N1i00 GRID 11 998
IF(N.GT.MAX) GO TO 40 GRID 12 999

C CALCULATE WIOTH 11(2) OF IG MATRIX. GRID 13 1000
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20 L=60/NBITIN GRID 14 1001
M=60/NBITEX GRID 15 1002
N=N÷L.M-1 GRID 16 1003
N=N-MOD(NL#M) GRID 17 1004
MAXGRD=N GRID 18 1005

C I=PACKED LENGTH FOR INTERNAL NUMBER. GRID 19 1006
C J=PACKED LENGTH FOR ORIGINAL NUMBER. GRID 20 1007

I=N/L GRID 21 1008
J=N/M GRID 22 1009

C SET UP DIMENSIONS IN II ARRAY, WHERE IG(IIII2),INV(II3,2), GRID 23 1010
C INT(114),ICC(115),ILD(II6),NORIG(II7) GRID 24 1011

II(1) =1 GRID 25 1012
II(3)=2-J GRID 26 1013
11(4) =J GRID 27 1014
I(5) =J GRID 28 1015
II(6)=J GRID 29 1016
11(7)=J GRID 30 1017
I=-211(3)+II(4)+II(5)+IO(6)+II(7) GRID 31 1018
II(2)=(KOR-I)/(II(1÷+2) GRID 32 1019

C DENOMINATOR CONTAINS A 2 TO ALLOW FOR 2 SCRATCH ARRAYS, EACH OF GRID 33 1020
C LENGTH MAXDEG. GRID 34 1021

II(2)=MINO(II(2),N-1) GRID 35 1022
MAXDEG=:1(2) GRID 36 1023
RETURN GRID 37 1024

C SUBSTITUTE MAX IF NGRID TOO LARGE. GRID 38 1025
40 N=MAX * GRID 39 1026

WRITE(6,50) NGRIDN GRID 40 1027
50 FORMAT(23HIBANOIT WARNING MESSAGE/10X,6HOGRID ,I10,5X, GRID 41 1028

+ 9HTOO LARGE /IOX,6H$GRID ,IIO,SXi2HSUBSTITUTED. ) GRID 42 1029
GO TO 20 GRID 43 1030
ENO GRID 44 1031
SUBROUTINE READIT(ATIPNIP) READIT 2 1032

C THIS ROUTINE READS AND STORES (IN IP) NUMERIC DATA APPEARING ON READIT 3 1033
C 0-CONTROL CARDS UP TO COLUMN 72. READIT 4 1034

DIMENSION ANUH(10) READIT 5 1035
DIMENSION A(1),IP(1) READIT 6 1036
DATA ANUM/IHOIHIiH2,IH3,IH4,IH5,IH6,iH7,IH8,IH9/ READIT 7 1037

C INITIALIZE ARRAY. READIT 8 1038
NIP=O READIT 9 1039
00 10 I=1,40 READITIO 1040

10 IP(I)=O READITII 1041
1=3 READIT12 1042
DO 70 KOUNT=i,40 READIT13 1043
NUM=0 READITI4 1044
NUMFL=O READIT15 1045

20 I=I[ l READIT16 1046
IF(I.LE.72) GO TO 30 READITi? 1047
IF(NUMFL.EQ.t) GO TO 60 READITIO 1048
RETURN READIT19 1049

30 K=99 READIT2O 1050
DO 40 J=:1,O READITYi 1051

40 IF(A(I).EQ.ANUM(J)) K=J-1 READIT22 1052
IF(K.NE.99) GO TO 50 READIT23 1053
IF(NUNFL) 60,20960 READIT24 1054

50 NUMFL=I READIT25 1055
NUM=t1ONUM+K READIT26 1056
GO TO 20 READIT?7 1057

60 NIP=KOUNT READITZ8 1058
IP(NIP)=NUM READIT29 1059

70 CONTINUE READIT30 1060
NIP=40 READIT31 1061
RETURN READIT32 1062
END READIT33 1063
SUBROUTINE BOMBIT(IERR) B0MBIT 2 1064

C BOMB BANDIT TO SUPPRESS THE EXECUTION OF NASTRAN. BOMBIT 3 1065
COMMON /B/ IPARAM(20) BOMBIT 4 1066
COMMON /K/ II(7),KOREIFL BOMBIT 5 1067

3 FORMAT(--CURRENT FIELD LENGTH (FL) = -,06,-B/ BOMBIT 6 1068
+ * THIS BANDIT JOB MAY REQUIRE A LARGER FIELD LENGTH (FL)-/ BOMBIT 7 1069
+ -- THEREFORE, MAKE THE FOLLOWING CHANGES-/ BONBIT 8 1070
+ . 1. INCREASE THE FL-/ BOMBIT 9 1071
+ . 2. INSERT A NOREOUCE. CARD IMMEDIATELY BEFORE THE BOM1BITIO 1072
+ *BANDIT. CARD-/ BOMBITii 1073
+ . 3. INSERT A $GRID N CARD SOMEWHERE BEFORE THE BEGIN- BOMBITI2 1074
+ - BULK CARD, WHERE THE INTEGER N IS AN UPPER BOUND (PREFERABLY-/ BOMBITI3 1075
+ # LEAST UPPER BOUND) ON THE NUMBER OF GRID POINTS-) BOMBIT14 1076

5 FORMAT(200(IH+,130X/)) BOMBIT15 1077
CALL REMARK(40H ............. * ........... 4w4......... ) BOMBITi6 1078
GO TO (10,20,30,40,50,60,70,80,90), IERR BOMBIT17 1079

EOF ENCOUNTERED. BOMBIT18 1080
10 WRITE(6,12) BOMBIT19 1081
12 FORMAT(55HIBANDIT FATAL ERROR - MISSING BEGIN BULK OR ENDDATABOMBIT2X 1082

+ 6H CARD. ) BOMBIT21 1083
CALL REMARK(39H -MISSING BEGIN BULK OR ENDDATA CARD 0 BOMBIT22 1084
GO TO 500 BOMBIT23 1085

C BULK DATA CARD OUT OF SORT. BOMBIT24 1086
20 CALL REMARK(31H -- BULK DATA CARD OUT OF SORT ) BOMBIT25 1087

GO TO 500 BOMBIT26 1088
C SEQGP CARDS IN DECK AND RESEOUENCING REQUESTED. BOMBIT27 1089

30 CALL REMARK(32H '-SEQGP CARDS ALREADY IN DECK ) BOMBIT28 1090
GO TO 500 BOMBIT29 1091

C $SCHEME ILLEGAL ARGUMENTS. BOMBIT30 1092
40 WRITE(6,42) BOMBIT31 1093
42 FORMAT(46HIBANDIT FATAL ERROR - ILLEGAL ARGUMENTS ON, BOMBIT32 1094

+ 14H $SCHEME CARD. ) BOMBIT33 1095
CALL REMARK(30H -- ILLEGAL $SCHEME ARGUMENTS ) BOMBIT34 1096
GO TO 500 BOMBIT35 1097

C TOO MANY TERMS IN MPC EQUATION. BOMBIT36 1098
50 CALL REMARK(36H -MPC EQUATION HAS TOO MANY TERMS ) BOMBIT37 1099

GO TO 500 BOMBIT38 1100
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C MAXOEG EXCEEDED. BOMBIT39 1101
60 CALL REMARK(20H *-MAXIMUM DEGREE EXCEEDED 2 BOMBIT4O 1102

WRITE(6,3) IFL BOMBIT4I 1103
GO TO 500 BOMBIT42 110.

C MAXGRO EXCEEDED. BOMBIT43 1105
70 CALL REMARK(39H #*MAX NUMBER OF GRID POINTS EXCEEDED BNBIT44 1106

WRITE(6,3) IFL BOMBIT4S 1107
GO To 500 BOMBIT46 1108

C NON-EXISTENT GRID POINT REFERENCE ON S-CARD BOMBIT47 1109
80 CALL REMARK(32H "ILLEGAL REFERENCE ON S-CARD BOMBIT48 1110

GO TO 500 BOMBIT49 tILL
C TOO MANY GRID POINTS ON S-CARD. BOMBITSO 11±2

90 WRITF(6,92) BOMBIT51 1113
92 FORMAT(5IHIBANDIT FATAL ERROR - TOO MANY POINTS ON S-CARD) BOMBIT52 111'

CALL REMARK(30H **TOO MANY POINTS ON S-CARD O BOMBIT53 1115
GO TO 500 BOMBITS5 1116

C ABORT BANDIT. BOMBIT55 1117
500 CALL REMARK(17H -- BANDIT ABORT 2 BOMBIT56 1118

CALL REMARK(23H -- NASTRAN SUPPRESSED ) BOMBITS7 1119
CALL REMARK(40H ...... . BOMBITB8 1120
WRITE(6,5) 80MBIT59 1121
CALL ABT BONBIT65 1122
STOP BOMBIT66 1123
END BOMBIT6T 1124
SUBROUTINE SCAT(KGNCONNEW INV,•113,NORIG) SCAT 2 1125

C THIS ROUTINE USES SCATTER SORT TECHNIQUES FOR EACH GRID POINT SCAT 3 1126
C ENCOUNTERED TO DETERMINE WHETHER OR NOT THE POINT HAS SCAT 4 1127
C BEEN SEEN BEFORE. IF NOT, INV, NORIG, AND NEW ARE UPDATED. SCAT 5 1128
C INV(I,1) CONTAINS AN ORIGINAL GRID POINT NUMBER SCAT 6 1129
C INV(T,2) CONTAINS THE INTERNAL NUMBER ASSIGNED To IT (BEFORE SORTING) SCAT 7 1130

DIMENSION INV(113,2),NORIG(1) SCAT 0 1131
COMMON /A/ MAXGRD,MAXOEGKMOD SCAT 9 1132
DIMENSION KG(I) SCAT 10 1133
00 100 I=INCON SCAT 11 1134
NOLD=KG(I) SCAT 12 1135
IF(NOLD.EQ.O)GO TO 100 SCAT 13 1136
LOC=NOLD-1 SCAT 14 1137

10 LOC:MOO(LOCKMOD)+I SCAT 15 1138
20 IF(INV(LOCI).NE.0) GO TO 30 SCAT 16 1139

INV(LOCi)=NOLD SCAT 17 1140
NEW=NEW+i SCAT 18 11i1
IF(NEW.GT.HAXGRD) GO TO 150 SCAT 19 1142
NORIG(NEW)=NOLD SCAT 20 1143
INV(LOC,2)=NEW SCAT 21 1144
GO TO 40 SCAT 22 1145

30 IF(INV(LOCI).NE.NOLO) GO TO 10 SCAT 23 1146
40 KG(I)=INV(LOC,2) SCAT 24 1147

100 CONTINUE SCAT 25 1148
RETURN SCAT 26 1149

150 WRITE(6,160) MAXGRD SCAT 27 1150
160 FORMAT(35H1 THIS STRUCTURE CONTAINS MORE THAN,16, SCAT 28 1151

+ 14H GRID POINTS. /14H FATAL ERROR. ) SCAT 29 1152
CALL BOMBIT(7) SCAT 30 1153
END SCAT 31 1154
SUBROUTINE BRIGIT(IGIIIINV,113,INTIGCNORIGIP) BRIGIT 2 1155

C THIS ROUTINE GENERATES A NEW INTERNAL/EXTERNAL CORRESPONDENCE BRIGIT 3 1156
C TABLE NORIG AND CONNECTION TABLE IG SUCH THAT THE NEW INTERNAL BRIGIT 4 1157
C NUMBERS CORRESPOND TO A SORT OF THE ORIGINAL NUMBERS INTO BRIGIT 5 1150
C ASCENDING ORDER. BRIGIT 6 1159
C INPUT - IGINVNORIG BRIGIT 7 1160
C OUTPUT - IGNORIGICC BRIGIT 8 1161
C SCRATCH - INTIP BRIGIT 9 1162

DIMENSION IG(II1,1),INV(II3,2) BRIGITIO 1163
DIMENSION INT(1),ICC(I),NORIG(1),IP(1) BRIGITI1 1164
COMMON /S/ NNMMIH,IB BRIGITi2 1165
COMMON /0/ MAXGROMAXOEGKMODNMPC BRIGIT13 1166
COMMON /BITS/ NBITINNBITEX,TIPASS BRIGETI' 1167
REWIND 8 BRIGITIS 1168

C PERFORM A ROUGH SORT OF THE ORIGINAL GRID NUMBERS. BRIGITi6 1169
L=0 BRIGITI? 1170
KFAC=-i BRIGIT18 1171

20 KFAC=KFAC+I BRIGIT19 1172
MIN=2147483647 BRIGIT20 1173
00 50 I=IKMOD BRIGIT21 1174
IF(INV(II).GT.(KFACIKMOD)) BRIGIT22 1175

+ MIN=MINO(MININV(I,1)) BRIGIT23 1176
50 CONTINUE BRLGIT24 1177

KFAC=(MIN-1)/KMOD BRIGIT25 1178
DO 80 I=i,KMOD BRIGIT26 1179
IS=INV(I,1) BRIGIT27 1180
IF(IS.LE.(KFAC-KMOD).OR.IS.GT.(KFAC+I)-KMOD)GO TO 80 BRIGIT28 1101
L:L+1 BRIGIT29 1182
INT(L)=INV(I,1) BRIGIT30 1183

80 CONTINUE BRIGIT31 1184
IF(L.LT.NN)GO TO 20 BRIGIT32 1185

C COMPLETE THE SORTING OF THE ORIGINAL GRID NUMBERS. BRIGIT33 1186
CALL SORT(INTNN) BRIGIT34 1187

C DETERMINE CORRESPONDENCE (ICC) BETWEEN NORIG AND INT ARRAYS. BRIGIT35 1188
00 130 I=1lNN BRIGIT36 1189
L=INT(I) BRIGIT37 1190
LOC=L-1 BRIGIT38 1191

.110 LOC=MOD(LOCKMOD)+i BRIGIT39 1192
120 IF(INV(LOC,1).NE.L) GO TO 110 BRIGIT40 1193

M:INV(LOC,2) BRIGET4I 1194
ICC(M)=I BRIGIT42 1195

130 CONTINUE BRIGIT43 1196
C TRANSFER INT ARRAY TO NORIG ARRAY. BRIGIT44 1197

DO 220 I=INN BRIGIT45 1198
220 NORIG(I)=INT(I) BRIGIT46 1199

C CHANGE IG MATRIX ACCORDING TO CORRESPONDENCE TABLE ICC. BRIGIT47 1200
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CALL SWITCH(IGII1,INTICCIP(I),IP(MAXOEGWI)) BRIGIT48 1201
REWIND 8 BRIGIT49 1202
RETURN BRIGITSO 1203
END BRIGITSi 120'
SUBROUTINE SORT(LISTNL) SORT 2 1205

C THIS SUBROUTINE SORTS A LIST OF LENGTH NL AND IS BIASED TOWARDS THOSE SORT 3 1206
C LISTS NOT BADLY OUT OF SORT. SORT 4 1207

DIMENSION LIST(I) SORT 5 1208
IF(NL.LE.1I RETURN SORT 6 1209
NLItNL-1 SORT 7 1219
DO 20 I-1,NL1 SORT a 1211
K=NL-I SORT 9 1212
KFLAG=O SORT 10 1213
DO 10 J1iK SORT 11 121'
IF(tIST(J).LE.LIST(J+i)) GO TO 10 SORT 12 1215
KFLAG=I SORT 13 1216
L:LIST(J) SORT 14 121?
LIST(J)=LIST(J+I) SORT 15 1218
LIST(J+i)=L SORT 16 1219

10 CONTINUE SORT 17 1220
IF(KFLAG.EQO.0) RETURN SORT 18 1221

20 CONTINUE SORT 19 1222
RETURN SORT 20 1223
END SORT 21 1224
SUBROUTINE SETIG(KGIKG2tIGIIINORIG) SETIG 2 1225

C THIS ROUTINE SETS IG(KGI,-)=KG2 AND IG(KG2,-)=KGi IF THIS SETIG 3 1226
C CONNECTION HAS NOT ALREADY BEEN SET. SETIG 4 1227

DIMENSION IG(IIt1Ib)NORIG(1) SETIG 5 1228
COMMON /S/ NNMMIHIB SETIG 6 1229
COMMON /A/ MAXGROMAXOEG,KMODNMPC SETIG 7 1230
COMMON /BITS/ NBITINNBITEXIPASS SETIG 8 1231
IF(KG1.EQ.O)RETURN SETIG 9 1232
IF(KG2.EQ.0)RETURN SETIG 10 1233
IF(KGI.EQ.KG2)RETURN SETfG 11 1234
DO 50 LOOP=1,2 SETIG 12 1235
L=KG1 SETIG 13 1236
K=KG2 SETIG 14 1237
IF(LOOP.EQ.1) GO TO 20 SETIG 15 1238
L=KG2 SETIG 16 1239
K=KGI SETIG 17 1240

20 M=O SETIG 18 1241
30 M=M*1 SETIG 19 1242

IF(M.GT.MAXOEG) GO TO 60 SETIG 20 1243
IS=IUNPK(IGMAXGROD(M-I)tL,NBITIN) SETIG 21 1244
IF(IS.EQ.O) GO TO 40 SETIG 22 1245
IFCIS.NE.K) GO TO 30 SETIG 23 1246
GO TO 50 SETIG 24 1247

40 CALL PACK(IGMAXGRDO(M-1)+L,NBITINK) SETIG 25 1248
HM=MAXO(MMH) SETIG 26 1249

50 CONTINUE SETIG 27 1250
RETURN SETIG 28 1251

60 WRITE(6,?0) NORIG(L),MAXDEG SETIG 29 1252
70 FORMAT(12HI GRID POINTi12,26H HAS DEGREE GREATER THANI6/ SETIG 30 1253

+ 14H FATAL ERROR. ) SETIG 31 1254
CALL BOMBIT(6) SETIG 32 1255
END SETIG 33 1256
SUBROUTINE TIGER(NEQIG,II1,LIST,NORIG) TIGER 2 1257

C THIS ROUTINE MAKES AODITIONS TO THE CONNECTION TABLE IG TO REFLECT TIGER 3 1258
C THE PRESENCE OF MPC'S AND STORES THE DEPENDENT POINTS IN LIST. TIGER 4 1259
C NEO=NUMBER OF MPC EQUATIONS. TIGER 5 1260

DIMENSION IG(IIiI),LIST(1I),NORIG(1) TIGER 6 1261
COMMON /S/ NNMMIHIB TIGER 7 1262
COMMON /A/ MAXGRDMAXOEGKMODNMPC TIGER 8 1263
COMMON /BITS/ NBITIN,NRITEXIPASS TIGER 9 1264
DIMENSION KG(40) TIGER 10 1265
IF(NEO.EQ.O)RETURN TIGER 11 1266
REWIND 11 TIGER 12 1267

C INITIALIZE LIST. TIGER 13 1268
DO 20 I:INN TIGER 14 1269

20 LIST(I)=0 TIGER 15 1270
C GENERATE NFW CONNECTIONS. TIGER 16 1271

DO 100 II=INEQ TIGER 17 1272
READ)11)KG TIGER 18 1273
IGRID=KG(1) TIGER 19 1274
LIST(IGRID)=IGRID TIGER 20 1275
DO 100 I=IMAXDEG TIGER 21 1276
L=IUNPK(IGMAXGRO-(I-1)tIGRIDNBITIN) TIGER 22 1277
DO 100 J=2,NMPC TIGER 23 1278

100 CALL SETIG(LKG(J),IGII1,NORIG) TIGER 24 1279
REWIND it TIGER 25 1280
RETURN TIGER 26 1281
END TIGER 27 1282
SUBROUTINE SWITCH(IGII1,IFLAGKTKAKB) SWITCH 2 1283

C THIS SUBROUTINE GENERATES A NEW IG MATRIX ACCORDING To THE SWITCH 3 1284
C CORRESPONDENCE TABLE KT, WHICH MUST BE SET UP SWITCH 4 1285
C PRIOR TO THE CALL. ONLY INTERNAL NUMBERS ARE ALLOWED SWITCH 5 1286
C AS VALUES OF KT. SWITCH 6 1287
C SWITCH 7 1288
C INPUT - IGKT SWITCH 8 1289
C OUTPUT - IG SWITCH 9 1290
C SCRATCH - IFLAGKAKB SWITCHIO 1291
C SWITCHII 1292

DIMENSION IG(III1,)1IFLAG(1),KT(1),KA(1),KB(i) SwITCHI2 1293
COMMON /S/ NNMMIH,IN SWITCH13 1294
COMMON /A/ MAXGROMAXOEGKMOONMPC SWITCHt4 1295
COMMON /BITS/ NOITINNBITEXIPASS SWITCHiS 1296

C KT=CORRESPONOENCE TABLE. KT(OLD) = NEW. SWITCH16 1297
C KA,KB = TEMPORARY STORAGE ROWS. SWITCH17 1298

00 100 1=INN SWITCH18 1299
00 90 J=1,MM SWITCHI9 1300
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LzIUNPK(IGMAXGRD*(J-1I)+INBITIN) SWITCH20 1301
IF(L.LE.0) GO TO 100 SWITCH21 1302
IS-KT(L) SWITCH22 1303
CALL PACK(IGMAXGRD-(J-1).I,N8ITINIS) SWITCH23 1304

90 CONTINUE SWITCH24 1305
100 CONTINUE SWITCH2S 1306

C INITIALIZE FLAGS. SWITCH26 1307
00 120 I-lNN SWITCH27 1308

120 IFLAG(I)=O SWITCH28 1309
C INITIALIZE TEMPORARY STORAGE ROWS. SWITCH29 1310

00 130 IlNMK SWITCH30 1311
KA(I)0 SWITCH3I 1312

130 KBOI)'0 SWITCH32 1313
C RE-ORDER ROWS OF IG MATRIX. SwITCH33 1314

00 200 IROW=lNN SWITCH34 1315
IF(IFLAG(IROW).EQ.1) GO TO 200 SWITCH35 1316
IF(KT(IROW).EQ.IROW) GO TO 200 SWITCH36 1317
IFLAG(IROW)=1 SWITCH37 1318
00 140 J1iMM SWITCH38 1319

140 KB(J)=IUNPK(IGMAXGRO•(J-1)+IROWNBITIN) SWITCH39 1320
L-KT(IROW) SWITCH4O 1321

150 IFLAG(L):I SWITCH4I 1322
00 160 J:1,NM SWITCH42 1323
KA(J))IUNPK(IG.MAXGROC(J-1)+LNBITIN) SWITCH43 1324
CALL PACK(IGMAXGRDO(J-1)+L,NBITINKB(J)) SWITCH4. 1325

160 KB(J)=KA(J) SWITCH45 1326
M-KTIL) SWITCH46 1327
IFCIFLAG(M).EQ.1) GO TO 170 SWITCH4? 1328
L=M SWITCH48 1329
GO TO 150 SWITCH49 1330

170 00 180 J:lMM SWITCH50 1331
180 CALL PACK(IGMAXGRDI*J-1)4MNBITINKB(J)C SWITCH51 1332
200 CONTINUE SWITCH52 1333

RETURN SWITCH53 1334
END SWITCH54 1335
SUBROUTINE MORRISCLISTNLIGIIi) MORRIS 2 1336

C THIS ROUTINE DELETES ALL REFERENCE IN THE CONNECTION TABLE IG MORRIS 3 133/
C TO THOSE POINTS IN A LIST OF LENGTH NL. MORRIS 4 1338

DIMENSION IG(II1,i),LIST(C) MOICRIS 5 1339
COMMON /S/ NN,MM MORRIS 6 1340
COMMON /A/ MAXGRO MORRIS 7 1341
COMMON /BITS/ NBITINNBITEX MORRIS 8 1342

C COMPRESS OUT DUPLICATE ENTRIES IN LIST. MORRIS 9 1343
CALL FIXIT(LISTNL) MORRISIO 1344
IF(NL.LE.0) RETURN MORRIS11 1345
MMIrMM-1 MORRIS12 1346
DO 60 IJ=1,NL MORRIS13 1347
IzLIST(IJ) MORRIS14 1348
DO 50 J:1,MM MORRIS15 1349
L=IUNPK(IGMAXGROC(J-1)+INBITIN) MORRISI6 1350
IF(L.EQ.0) GO TO 60 MORRIS17 1351
K:0 MORRISI8 1352

20 KzK+1 MORRISi9 1353
"=IUNPK(IGMAXGRDO(K-1)÷LNBITIN) MORRIS20 1354
IF(M.NE.I) GO To 20 MORRIS21 1355
IF(K.GE.99) GO TO 40 MORRIS22 1356
00 30 N=KMMI MORRIS23 1357
IS=IUNPK(IGMAXGROIN+LNBITIN) MORRIS24 1358

30 CALL PACK(IGMAXGRO*(N-I)+L,NRITINIS) MORRIS25 1359
40 CALL PACK(IGMAXGRDOMMItLNBITINO) MORRIS26 1360

CALL PACK(IGMAXGRDC(J-I)÷I,NBITINO) MORRIS27 1361
50 CONTINUE MORRIS28 1362
60 CONTINUE MORRIS29 1363

RETURN MORRIS30 1364
END MORRIS31 1365
SUBROUTINS FIXIT(LISTNL) FIXIT 2 1366

C THIS ROUTINE COMPRESSES OUT ZEROES AND MULTIPLE ENTRIES IN A LIST FIXIT 3 1367
C ORIGINALLY OF LENGTH NL. A CORRECTED LENGTH NL IS RETURNED TO FIXIT 4 1368
C THE CALLING PROGRAM. FIXIT 5 1369

DIMENSION LISTCi) FIxIT 6 1370
IF(NL.LE.O) RETURN FIXIT 7 1371
IF(NL.EQ.1) GO TO 110 FIXIT 8 1372
NLI=NL-1 FIXIT 9 1373

C DELETE DUDLICATE ENTRIES. FIXIT 10 1374
00 20 X=tNLi FIXIT 11 1375
IF(LIST(I).EQ.0) GO TO 20 FIXIT 12 1376
11=1+1 FIXIT 13 1377

DO 10 J=11,NL FIXIT 14 1378
IF(LIST(I).NE.LIST(J)) GO TO 10 FIXIT 15 1379
LIST)I)=O FIXIT 16 1380
GO TO 20 FIXIT 17 1381

10 CONTINUE FIXIT 18 1382
20 CONTINUE FIXIT 19 1383
C OELETE ZEROES. FIXIT 20 1384

00 40 I=t,NLI FIXIT 21 1385
K=O FIXIT 22 1386

25 IF(LIST(I).NE.0) GO TO 40 FIXIT 23 1387
K=K÷+ FIXIT 24 1388
Do 30 J=I,NLI FIXIT 25 1389

30 LIST(J)=LIST(Ji) FIXIT 26 1390
LIST(NL)=O FIXIT 27 1391
IF(K.GE.(NL-I+l)) GO TO 70 FIXIT 28 1392
GO TO 25 FIXIT 29 1393

40 CONTINUE FIXIt 30 1394
C CALCULATE NEW LENGTH NL. FIXIT 31 1395

70 00 80 I=INL FIXIT 32 1396
J=NL-I+1 FIXIT 33 1397
IF(LIST(J).NE.0) GO TO 90 FIXIT 34 1398

80 CONTINUE FIXIT 35 1399
90 NL=NL-I+t FIXIT 36 1400
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RETURN FIXIT 37 1401
110 IF(LIST(1).EQ.A) NL=O FIXIT 38 1402

RETURN FIXIT 39 1403
END FIXIT 40 1404
SUBROUTINE SCHEME(NTNUM,NOM,IO, IP,IG, III,IC,IDEG,IDISIW, SCHEME 2 1405

+ NEW,ICC,ILO,IPP) SCHEME 3 1406
C I IS VALID IFF 2.LE.IO.LE.3 SCHEME 4 1407

DIMENSION IG(Il1,1),IC(1),IDEG(1)IDIS(1),IW(1) SCHEME 5 1408
DIMENSION NFW(1)(ICC(1),ILD(1)IPP(1) SCHEME 6 1409

C IPP HAS DIMENSION 2-MAXDEG SCHEME 7 1410
COMMON /S/ NN,MM,IH,IB SCHEME 8 1411
COMMON /P/ IHDIHE SCHEME 9 1412
COMMON /A/ MAXGRO SCHEMEiO 1413
COMMON /C/ IWARNLINEKORIGKNEW SCHEMEll 1414
COMMON /BITS/ NBITIN,NRITEx,IPASS SCHEME12 1415
COMMON /TIME/ STIME,NCM SCHEMEI3 1416
COMMON /B/ IPARAM(20) SCHEME14 1417
COMMON /OOL/ ISTART(IOO),IGNORE(UO,),IFIRST(uOD) SCHEME15 1418
COMMON /OOLL/ IDIMISTAIIGIFIR SCHEME16 1419
DIMENSION NODESL(I(O) SCHEME17 1420

EQUIVALENCE (IHATIME) SCHEME18 1421
C DETERMINE THE DEGREE OF EACH NODE. SCHEME19 1422

CALL DEGREF(IGlIIIDEr) SCHEME20 1423

C DETERMINE MOOD, THE MOST PREVALENT NODAL DEGREE. SCHEME21 1424
MODD=MODE(IDEGIPP) SCHEME22 1425

C DETERMINE THE NUMBER OF COMPONENTS, NCM. SCHEME23 1426
NCM=COMPNT(IGII1,ICIDEGIWICC) SCHEME24 1427

C DETERMINE THE MAXIMUM DEGREE OF ANY NODE. SCHEME25 1428
MAXD=HAXOGR(OICIDEG) SCHEME26 1429

MM=MAXD SCHEME2? 1430
C DETERMINE THE ORIGINAL BANDWIDTHIS. SCHEME28 1431

D0 30 I=I,NN SCHEME29 1432
NEW(I)=I SCHEME30 1433

30 ILD(I)=I SCHEME31. 1434

IS=MAXBNO(O,IGIII,ICIDEGNEWILD) SCHEME32 1435
KORIG=IS SCHEME33 1436

IHOIIH SCHEME34 1437
C INITIALIZE NEW AND ILD ARRAYS. SCHEME35 1438

DO 35 I=INN SCHEME36 1439
NEW(I)=O SCHEME37 1440

35 ILO(I)=O SCHEME38 1441
C IF IP IS NOT EQUAL TO 0, THEN PRINT COMPONENT NUMBER,DEGREE, SCHEME39 1442
C AND CONNECTIONS FOR EACH NODE. SCHEME40 1443

IF(IP.EQ.O) GO TO 31 SCHEME41 1444

C PRINT INTERNAL NUMBER CONNECTION TABLE. SCHEME42 1445
DO 60 I=INN SCHEME43 1446
IF(MOD(I,LINE).EQ.1)WRITE(6,19) SCHEME44 1447

19 FORMAT(37HILABEL COMP MOIST DEGR CONNECTIONS ,10X, SCHEME45 1448
1 1H(INTERNAL NUMBERS) ( SCHEME46 1449

MDOST=I SCHEME47 1450
DO 65 J=IMAXD SCHEME48 1451
ISI=IUNPK(IG,MAXGRO (J-1)+INBITIN) SCHEME49 1452
IF(IS1.EQ.O)GO TO 65 SCHEME50 1453
MDIST=MAXI(MDISTIABS(I-IS1I)) SCHEME51 1454

65 CONTINUE SCHEME52 1455
IPP(1)=IC(I) SCHEME53 1456
IPP(2)=IDEG(I) SCHEME54 1457
00 610 IPI=I,MAXD SCHEME55 1458

610 IPP(IPI+2)=IUNPK(IGMAXGROD(IPI-I)+INBITIN) SCHEME56 1459
ISI=MAXO+2 SCHEMES? 1460

60 WRITE(6,61)I,IPP(1),MOIST,(IPP(J),J=2,ISI) SCHEME58 1461
61 FORMAT(516,0OI5/ 25(25X,2105/)) SCHEME59 1467

WRITE(6,700) SCHEME60 1463
700 FORRAT(IHI,//,32X,31HPROGRAMMER INFORMATION MESSAGES I) SCHEME61 1464

WRITE(6,29) IS,IH SCHEME62 1465
29 FORMAT(19H ORIGINAL BANOWIDTH,17,IOH PROFILEI10) SCHEME63 1466

WRITE(6,27) MODI SCHEME64 1467
27 FORMAT(30H MODE OF DEGREE DISTRIBUTTnN =pI5) SCHEME65 1468

IF(ISTA.LE.0) GO TO 31 SCHEME66 1469
WRITE(6,701) SCHEME67 1470

701 FORMAT(34H STARTING NODES SUPPLIED BY USER -) SCHEME68 1471
WRITE(6S,10) (ISTART(1),I=iISTA) SCHEME69 1472

C TEST TIMER. SCHEME7I 1473
31 CALL SECOND(TBEG) SCHEME7i 1474

IF(OO.EQ.3) IS=IH SCHEME72 1475
C GENERATE NUMBERING SCHEME FOR EACH COMPONENT, NC. SCHEME73 1476

DO 500 NC=INCM SCHEME74 1477
C DETERMINE THE RANGE OF DEGREES (MI TO MAD) OF NODES OF INTEREST.SCHEME75 1478

MI=MINDEG(NCICIDEG) SCHEME76 1479
MAD=MI SCHEME77 1480
IF(NOM) 90,87,90 SCHEME78 1481

90 MA=MAXDGR(NCIC,IDEG) SCHEME79 1482
MAD=MI+((MA-MI)-NUM)I/NOM SCHEME80 1483

C MAKE SURE THAT MAD IS LESS THAN MOOD. SCHEME8i 1484
MAD=MINO(MADMODD-1) SCHEMES2 1485
MAD'MAXO(MAOMI) SCHEMES3 1486

C DETERMINE BANDWIDTH OR SUM CRITERION FOR EACH NODE MEETING SPECI- SCHEME84 1487

C FIED CONDITION. SCHEME85 1488
87 IF(IP.EQ.0) GO TO 91 SCHEME86 1489

WRITE(6,162) NC SCHEME87 1490
162 FORMAT(22H COMPONENTI5,12H *) SCHEMES8 1491

IF(IO.EQ.2) WRITE(6,169) SCHEME89 1492
169 FORMAT(43H OPTION 2 SELECTED (CRITERION - BANDWIDTH , SCHEME90 1493"4 S7HMINIMIZA

T
ION; CONDITION - MINMAX NUMBER OF NODES/LEVEL) ) SCHEME91 1494

IF(IO.EQ.3) WRITE(6,A79) SCHEME92 1495
179 FORMAT(52H OPTION 3 SELECTED (CRITERION - MINIMIZATION OF SUM;, SCHEME93 1496"4 14H CONDITION - MINMAX NUMBER OF NODES/LEVEL) ) SCHEME94 1497

91 CALL OIAM(NCMAO,NLNOOESLMAXLEVIGII1,ICIDEGIDISIWICC) SCHEME95 1498

IF(IP.EQ.0) GO TO 67 SCHEME96 1499

WRI'E(6,39) NCMAD SCHEME97 1500
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WRITE(6,591 MAXLEV SCHEMEB8 1501
WRITE(6,100) (NOOESL(J),J=1,NL) SCHEME99 1502

67 CONTINUE SCHEMIO0 1503
IF(ISTA.LE.0) GO To 760 SCHEMIOt 1504
M=O SCHEM102 1505
00 750 I=1,ISTA SCHEMI03 1506
J=ISTART(I) SCHEM104 1507
IF(IC(J).NE.NC) GO TO 750 SCHEMIO5 1508
M=MHi SCHEM106 1509
DO 755 K=1,99 SCHENIO? 1510
L=101-K SCHENIO8 1511

755 NOOESL(L)=NODESL(L-1) SCHEMIO9 1512
NODESL(1)=J SCHE110 1513

?50 CONTINUE SCHEMIII 1514
NL=MINO('4LtM,100) SCHEM112 1515
CALLI FIXIT(NOOESLNL) SCHEM113 1516

760 CONTINUE SCHENI14 1517
IF(IP.EQO) GO TO 63 SCHEM115 1518
IF(ISTA.LE.O) GO TO 63 SCHEN116 1519
WRITE(6,730) SCHEMtL? 1520

730 FORMAT(40H MERGED LIST OF STARTING NODES SUPPLIED BY USER , SCHEM1i8 1521
+ i5HAND BY BANDIT -) SCHEMt19 1522

WRITE(6,100) (NODESL(I),I=INL) SCHEM120 1523
39 FORMAT(IOH COMPONENTI5,19H MAX DEGREE USEDI5) SCHEtiZi 1524
59 FORMAT(52H STARTING NODES FOR MINMAX NUMBER OF NODES PER LEVELI5)SCHEM122 1525

100 FORMAT(4X,2015) SCHEM123 1526
63 CONTINUE SCHEM124 1527

JMAX=MINO(NTNL) SCHEM125 1528
IM=90100000 SCHEMI26 1529
IMMI 4 SCHEM127 1530
00 400 J=IJMAX SCHEM128 1531
CALL RELAOL(INODESL(J ),IGIIIICIDEG,IOISIWNEWICCILD) SCHEM129 1532
IB=MAXBNO(NCIG,111,IC,IOEGNEWILO) SCHEM130 1533
IF(IP.NE.D) WRITE(6,69) NODESL(J),IBIH SCHEM13I 1534

6q FORMAT(14H STARTING NODE,16,4X,9HBANOWIDTH,16,3X0,HPROFILEI8) SCHEMI32 1535
IF(IO.EQ.3) IB=IH SCHEM133 1536
IE=ICC(NCI)-i SCHEM134 1537
IF(IM-IB) 400,350,300 SCHEM135 1538

300 IM=IB SCHEM136 1539
IMM=IH SCHEM137 1540
IJ=J SCHEML38 1541
GO TO 400 SCHEM139 1542

350 IF(IMM.LE.IH) GO TO 400 SCHEM140 1543
IMM=IH SCHEM14I 1544
IJ=J SCHEM142 1545

400 CONTINUE SCHEM143 1546
CALL RELABL(INOOESL(IJ) IGIIiICIDEGIDISIWNEWICCILD) SCHEM144 1547

500 CONTINUE SCHEM145 1548
CALL STACK(IOEGNEWILDOIW) SCHEM146 1549
IB=MAXBNO(OIGIIIICGIOEGNEWILD) SCHEM147 1550
IF(IP.EQ.0) GO TO 710 SCHEM148 1551
WRITE(6,705) SCHEM149 1552

705 FORMAT(2tHO ORIGINAL LABELING -) SCHEMISO 1553
WRITE(6,708) KORIG,1HO SCHEM15i 1554
WRITE(6,707) SCHEM152 1555

707 FORMAT(21H STO CM RELABELING -) SCHEM153 1556
WRITE(6,708) IBIH SCHEM154 1557

709 FORMAT(1H.,26X,9HBANOWIOTHI710OX,7HPROFILEI10) SCHEMIS5 1558

709 FORMAT(21H REV CM RELABELING -) SCHEMI56 1559
711 IF(IO.EQ.3) IB=IH SCHEM1Sl 1560

C PROFILE = SUM CRIT SCHEM15 1561
C IS=ORIGINAL BANDWIDTH (OR SUM CRIT IF IO.EQ.3) SCHEMi59 1562
C IB=CURRENT BANDWIDTH (OR SUM CRIT IF IO.EQ.3) SCHEM160 1563
C IH=CURBENT PROFILE, IN0=ORIGINAL PROFILE SCHEM161 1564

IFEIB-IS) 715,742,744 SCHEM162 1565
742 IF(IH.LT.IHO) GO TO 715 SCHEM163 1566
744 DO 712 I=1,NN SCHEM164 1567

ILD(I)=0 SCHEM165 1568
712 NEW(I)=I SCHEM166 1569

CALL STACK)IDEGNEW,ILDOIW) SCHEM16T 1570
IB=IS SCHEM168 1571
IH=IHO SCHEM169 1572
IF(IP.EQ.0) GO TO 715 SCHEM1ZO 1573
WRITE(6,7t3) SCHEHI7 1574

713 FORMAT(21H ORIG CM RELABELING -) SCHEM172 1575
WRITE(6,70A) IBIH SCHEM173 1576

715 IHE=IH SCHEMI74 1577
CALL REVERS(NEWILD) SCHEMI75 1578
IB=MAXBNO(OIGIIiICIOEGNEWILD) SCHEM176 1579
IF(IP.EQO.O GO TO 717 SCHEMI77 1580
WRITE(6,709) SCHEM1T8 1581
WRITE(6,70A( IBIH SCHEM179 1582

717 IF(IH.LT.IHE) GO TO 720 SCHEM180 1583
CALL REVERS(NEWILD) SCHEMIBI 1584
IB=MAXBND(OIGIIICIDEGNEWILD) SCHEMI82 1585

720 IHE=IH SCHEM183 1586
KNEW= IB SCHEMiB4 1587
IF(IP.EQO.) GO TO 508 SCHEMiB5 1558
WRITE(6,722) SCHEM186 1589

722 FORMAT(21H *' FINAL LABELING -) SCHEM87 1590
WRITE(6,708) KNEW,IHE SCHEMI88 1591

.509 CALL SECONO(ATIME) SCHEM189 1592
ATIME=ATIME-TBEG SCHEM190 1593
IF(IP.EQ.D( GO TO 600 SCHEM191 1594
WRITE (6, 99) ATIME SCHEM192 1595

89 FORMAT(7H TIME =,F9.3,6H SEC.) SCHEMI93 1596
600 RETURN SCHEM194 1597

END SCHEML95 1598
SUBROUTINE STACK(IDEGNEWILDIW) STACK 2 1599

C STACK POINTS OF ZERO DEGREE AT END OF THE NUMBERING. STACK 3 1600
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DIMENSION IDEG(1),NEW(1)ILD(i1,IW(1I STACK 4 1601
C IN IS SCRATCH STORAGE. STACK 5 1602

COMMON IS/ NN STACK 6 1603
COMMON /ZERO/ KT STACK 7 1604
KT"0 STACK 8 1605
NNI.NN-1 STACK 9 1606

C LIST POINTS OF ZERO DEGREE AND INCREMENT COUNTER KT. STACK 10 1607
O0 10 I1iNN STACK 11 1608
IF(IOEG(I).GT.0) GO To 10 STACK 12 1609
KT-KT+i STACK 13 1610
IN(KT)=ILD(I) STACK 14 1611

10 CONTINUE STACK 15 1612
IF(KT.LE.0) GO TO 70 STACK 16 1613

C SORT LIST OF RENUMBERED NUMBERS TO BE STACKED. STACK 17 1614
CALL SORT(IW,KT) STACK 18 1615

C STACK POINTS OF ZERO DEGREE AT END OF NEW. STACK 19 1616
00 40 L1IKT STACK 20 161?
I-IW(L)-L+I STACK 21 1618
KZNEW(I) STACK 22 1619
IF(I.GE.NN) GO TO 30 STACK 23 1620
O0 20 J:1,NNI STACK 24 1621

20 NEW(J)=NEW(JMI) STACK 25 1622
30 NEW(NN)=K STACK 26 1623
40 CONTINUE STACK 27 1624

C CORRECT ILD, THE INVERSE OF NEW. STACK 28 1625
?0 DO 80 I0lNN STACK 29 1626

K=NEW(I) STACK 30 1627
80 ILD(K)=I STACK 31 1628

RETURN STACK 32 1629
END STACK 33 1630
SUBROUTINE REVERS(NEW,ILD) REVERS 2 1631

C REVERSE THE NUMBERING OF THE FIRST NN-KT GRID POINTS. REVERS 3 1632
C NN'NUMBER OF GRID POINTS. REVERS 4 1633
C KT=THE NUMBER OF POINTS OF ZERO DEGREE (STACKED AT END OF NEW REVERS 5 1634
C BY STACK) REVERS 6 1635

DIMENSION NEW(I),ILOIi) REVERS 7 1636
COMMON /S/ NN REVERS 8 1637
COMMON /ZERO/ KT REVERS 9 1638

C REVERSE NEW ARRAY. REVERSIA 1639
J=(NN-KT)/2 REVERSli 1640
LL=NN-KT+1 REVERSI2 1641
00 10 I=1,J REVERS13 1642
L=LL-I REVERS14 1643
K=NEW(L) REVERSi5 1644
NEW(L)=NEW(I) REVERSi6 1645

10 NEW(I)=K REVERSI7 1646
C CORRECT ILD, THE INVERSE OF NEW. REVERSiB 1647

00 20 I=tNN REVERS19 1640
K:NEW(I) REVERS20 1649

20 ILD(K)=I REVERSli 1650
RETURN REVERS22 1651
END REVERS23 1652
SUBROUTINE DEGREE(IGII1,IDEG) DEGREE 2 1653

C SET UP THE tOEG ARRAY CONTAINING THE DEGREE OF EACH NODE STORED DEGREE 3 1654
C IN THE IG ARRAY. DEGREE 4 1655
C IOEG(I)=DEGREE OF NODE I DEGREE 5 1656

DIMENSION IG(III,1),IDEG(1) DEGREE 6 1657
COMMON IS/ NN,MMIHIB DEGREE 7 1658
COMMON /A/ MAXGRO DEGREE 8 1659
COMMON /BITS/ NBITINNBITEX,IPASS DEGREE 9 1660
DO 100 I=I,NN DEGREE1O 1661
IDEG(I)=O DEGREEIl 1662
DO 80 J=t,MM DEGREE12 1663
IF()UNPK(IG,MAXGRD-(J-1)+I,NBITIN)) 100,100,50 OEGREE13 1664

50 IDEG(1)=IDEG(I)+1 OEGREE14 1665
80 CONTINUE DEGREE15 1666

100 CONTINUE DEGREE16 1667
RETURN DEGREE17 1668
END DEGREEL8 1669
FUNCTION MODE(IDEGMODO) MODE 2 1670

C COMPUTE MODE, THE MOST PREVALENT NODAL DEGREE. IF SEVERAL DEGREES MODE 3 1671
C ARE EQUALLY PREVALENT, THE LOWEST IS CHOSEN. MODE 4 1672

COMMON /S/ NN,MM MODE 5 1673
DIMENSION IOEG(l),MODD(1) MODE 6 1674

C IOEG(I)=DEGREE OF NODE I MODE 7 1675
C MDOD(O)=NUMBER OF NODES OF DEGREE I MODE 8 1676

00 10 IziMM MODE 9 1677
10 MODD(I)=O MODE 10 1678

DO 20 I=iNN MODE 11 1679
K=IDEG(O) MODE 12 1680

20 MODD(K)=MODD(K)t1 MODE 13 1681
MODE= 0 MODE 14 1682
MAXIO MODE 15 1683
00 30 I=i,MM MODE 16 1684
K=MODO(I) MODE 17 1685
IF(K.LE.MAX) GO To 30 MODE 18 1686
MAX=K MODE 19 1687
MODE=I MODE 20 1688

30 CONTINUE MODE 21 1689
RETURN MODE 22 1690
END MODE 23 1691
FUNCTION COMPNT(IGII1,ICIDEGIWICC) COMPNT 2 1692

C THIS FUNCTION HAS AS ITS VALUE THE NUMBER OF COMPONENTS STORED COMPNT 3 1693
C IN THE CONNECTION ARRAY IG. COMPNT 4 1694
C ALSO, IC AND ICC ARE SET UP. COMPNT 5 1695
C IC(I)=COMPONENT INDEX FOR NODE I COMPNT 6 1696
C ICC(I)=THE STARTING POSITION TO BE USED FOR LABELS IN COMPONENT I COMPNT 7 1697
C THUS, ICC(I+i)-ICC(O)= THE NUMBER OF NODES IN COMPONENT I COMPNT 8 1698

DIMENSION IG(IIi,1),IC(1),IDEG(D),IW.1),ICC(1) COMPNT 9 1699
COMMON IS/ NNMHIHIB COMPNT1O 1700
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COMMON /A/ MAXGRD COMPNTII 1701
COMMON /BITS/ NUITINNBITEXIPASS COMPNT12 1702

C INITIALIZE ARRAYS. COMPNT13 1703
00 100 I-1,NN COMPNTIt 1704
ICC(I)0O CONPNTL5 1705
IC(I)=O COMPNT16 1706

100 CONTINUE COMPNTI7 1707
NC-0 COMPNT18 1708
ICC(1)=1 COMPNTL9 1709

C CHECK IF IC IS COMPLETE. COMPNT20 1710
105 00 110 I-1,NN COMPNT21 1711.

IF(IC(I)) 110,120,110 COMPNT22 1712
110 COMPNT=NC COMPNT23 1713

RETURN COMPNT24 1714
120 NC=NC+i COMPNT25 1715

KIaO COMPNT26 1716
KOfI CONPNT27 1717
IW(1)=I COMPNT28 1718
IC(I)=NC COMPNT29 1719
IF(NC-1)130,125,i125 COMPNT30 1720

125 IS-ICC(NC)+i COMPNT31 1721
ICC(NC+I):IS COMPNT32 1722

130 KI-KI÷I COMPNT33 1723
II=IW(KI) COMPNT34 1724
N=IDEG(II) COMPNT35 1725
IF(N) 140,105,140 COMPNT36 1726

140 DO 200 I=1,N COMPNT37 1727
IA:IUNPK(IGMAXGRO*(I-I)+IINBITIN) COMPNT38 1728
IF(IC(IA)) 200,150,200 COMPNT39 1729

150 IC(IA)=NC COMPNT4O 1730
KO=KO+1 COMPNT4I 1731
IW(KD)=IA COMPNT42 1732
IS=ICC(NC+I)+I COMPNT43 1733
ICC(NC+I)=IS COMPNT44 173'

200 CONTINUE COMPNT45 1735
IF(KO-KI)105,105,130 COMPNT46 1736
END COMPNT47 1737
FUNCTION MAXOGR(NCICIDEG) MAXDGR 2 1738

C THIS FUNCTION HAS AS ITS VALUE THE MAXIMUM DEGREE OF ANY NODE OF iAXfbGR 3 1739
C COMPONENT NC IF NC.GT.O MAXOGR 4 1740
C IF NC.LE.0, ALL COMPONENTS ARE CONSIDERED. MAXDGR 5 1741

DIMENSION IC(C),IDEG(1) MAXDGR 6 1742
COMMON /S/ NNMMIHIB MAXDGR 7 1743"M=O MAXDGR 8 1744
DO 100 I=INN MAXDGR 9 1745
IF(NC)40,50,40 MAXOGRIO 1746

40 IFCIC(I)-NC) 100,50,100 MAXOGRII 1747
50 IF(IDEG(I)-M) 100,100,60 MAXOGR12 1748
60 M=IDEG(I) MAXOGRI3 1749

100 CONTINUE MAXDGR14 1750
MAXOGR=M MAXOGRI5 1751
RETURN MAXDGR16 1752
END MAXOGRi7 1753
FUNCTION MAXBND(NCIGII1,ICIDEGNEWILD) MAXBND 2 1754

C THIS FUNCTION HAS AS ITS VALUE THE MAXIMUM DIFFERENCE BETWEEN NODE MAXOND 3 1755
C LABELS OF CONNECTED NODES FOR NODES OF COMPONENT NC.GT.O MAXBND 4 1756
C IF NC.LE.0, ALL COMPONENTS ARE CONSIDERED. MAXBND 5 1757
C THE NODAL RENUMBERING DEFINED BY ILD AND NEW MUST BE SET UP PRIOR MAXBND 6 1758
C TO THE FUNCTION CALL. MAXBND 7 1759
C COMPUTE IN, THE SUM CRIT (PROFILE). MAXBND 8 1760

DIMENSION IG(IIl,1),IC(L),IDEG(1),NEW(1),ILD(1) MAXBNO 9 1761
COMMON /S/ NNMMIHIB MAXBNDIO 1762
COMMON /A/ MAXGRO MAXBNDOi 1763
COMMON /BITS/*NBITINNBITEXIPASS MAXBND12 1764
IH=O MAXBND13 1765
M=O MAXBNDI04 1766
00 100 I=1,NN MAXBND15 1767
MX=O MAXBND16 1768
IA=NEW(I) MAXBNDI? 1769
IF(NC)40,50,40 MAXBND18 1770

40 IF(IA.EQ.O)GO TO 100 MAXBND19 1771
IF(NC-IC(IA)) 100i,50o100 MAXBND20 1772

50 N=IOEG(IA) MAXBND21 1773
IF(N) 1O0,100,150 MAXBND22 1774

150 DO 90 J=IN MAXBN023 1775
II=IUNPK(IGMAXGRO•(J-1)+IANBITIN) MAXBN024 1776
IB=MAXO(OI-ILD,(II)) MAXBND25 1777
IF(IB.GT.MX) MX=IB MAXBN026 1778

90 CONTINUE MAXBND27 1779
IF(HX.GT.M) M=MX MAXBND28 1780
IH=IH+MX MAXBND29 1781

100 CONTINUE MAXBNO30 1782
MAXRNO=M MAXBND3i 1783
RETURN MAXBND32 1784
END MAXBND33 1785
FUNCTION MINOEG(NCICIDEG) MINDEG 2 1786

C THIS FUNCTION HAS AS ITS VALUE THE MINIMUM DEGREE OF ANY NODE OF MINDEG 3 1787
C COMPONENT NC IF NC.GT.O MINDEG 4 1788
C IF NC.LE.0, ALL COMPONENTS ARE CONSIDERED. MINDEG 5 1789

DIMENSION IC(1),IOEG(1) MINDEG 6 1790
COMMON /3/ NNMMIHIB MINDEG 7 1791
M=10000 MINDEG 8 1792
DO 100 I=INN MINDEG 9 1793
IF(NC)40,50,40 MINDEGIO 1794

40 IF(IC(I)-NC) 100,50,100 MINDEGiI 1795
50 IF(M-IDEG(I)) 100,100,60 MINDEGi2 1796
60 M=IDEG(I) MINDEG13 1797

100 CONTINUE MINDEGI4 1798
MINDEG=M MINDEG15 1799
RETURN MINDEGI6 1800
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END MINDEG17 1801

SUMPOUTINE DIAM(NC,MAXOEGNL,NODESL,MAXLEV, DIAM 2 1802

+ IG,II ,ICIOEGIOISIW ICC) DIAM 3 1803

C DETERMINE NL STARTING POINTS AND STORE IN NODESL. DIAM 4 1804

DIMENSION IG(III,1), IDIS(I),IW(I),ICC(1),IC(1),IDEG(I) DOIAM 5 1805

COMMON /S/ NN,MM,IH,Il DIAM 6 1806

COMMON /A/ MAXGRD DIAM 7 1807

COMMON /BITS/ NBITINNBITEX,IPASS DIAM 8 1808

DIMENSION NODESL(1) DOIAM 9 1809

NL= 0 DOIAM 10 1810

MAXLEV=10000 OIAM 11 1811

DO 100 I=I,NN DIAM 12 1812

IF(NC-IC(I)) 100,40,100 OIAM 13 1813

40 IF(MAXOEG-IDEG(O)) 100,105,105 DOIAM 14 1814

105 MD=IDIST(IMLMAXLEV, GOIII,IC,IDEGIDISIW,ICC) DIAM 15 1815

IF(MD) 115,115,56 DIAM 16 1816

56 IF(ML-MAXLFV)58,64,100 DIAM 17 1817

5M MAXLEV=ML OIAM 18 1818

NL= I OIAM 19 1819

NODESL(1)=I OIAM 20 1820

GO TO 100 DIAM 21 1821

64 IF(NL.GE.100) GO TO 100 DIAM 22 1822

NL=NL+ DOIAM 23 1823

NODESL(NL)=I DOIAM 24 1824

100 CONTINUE DIAM 25 1825

110 RETURN* DIAM 26 1826

11 ML=I DIAM 27 1827

NODESL(1)=I DIAM 28 1828

MAXLEV:O DIAM 29 1829

RETURN DOIAM 30 1830

END DIAM 31 1831

SUBROUTINE RELABL(NS,NOOES,IG, III,ICIDEG,IDIS,IWNEWICCILD) RELABL 2 1832

C GENERATE A RELABELING SCHEME STARTING WITH NS NODES FOR WHICH RELAOL 3 1833

C LABELS HAVF BEEN STORED IN ARRAY NODES. RELABL 4 1834

C SET UP ILD AND NEW. RELABL 5 1835

C ILD(OLD)=NFW RELABL 6 1836

C NEW(NEW)=OLD, THE INVERSE OF ILD RELABL 7 1837
DIMENSION IG)IlI,t),IC(t),IBEG(1),IDIS(1),IW(1),NEW(t)tICC(1) RELABL 8 1838

DIMENSION IL0(l) RELABL 9 1839

COMMON /S/ NN,MM,HM,IB RELABLIO 1840

INTEGER X RELABLI1 1841

COMMON /A/ MAXGRO RELABL12 1842

COMMON /BITS/ NBITINNMOTEX,IPASS RELABLt3 1843

DIMENSION NODES( 1I,IAJ(5O) RELABL14 1844

I=NODES(1) RELABLi5 1845

ICN:IC(i) RELABL16 1846

NT=ICC(ICN)-i RELABLI7 1847

DO 50 I=I,NN RELABL18 1848

IF(IC(1)-ICN) 50,40,50 RELABL19 1849

40 IDIS(1)=0 RELABL20 1850

50 CONTINUE RELABL21 1851

00 100 J=I,NS RELABL22 1852
JJ=NODES(J) RELABL23 1853

IDIS(JJ):-I RELAOL24 1854

JT=J+NT RELABL25 1855

NEW(JT)=JJ RELABL26 1856

i00 ILD(JJ):JT RELA L27 1857

KI=NT RELABL28 1858

KO=NS+NT RELABL29 1859

LL=KO RELABL30 1860

L'I RELABL31 1861

J=KO RELABL32 1862

NNC=rCC(ICN+1)-I RELABL33 1863

130 KI=KI+1 RELABL34 1864

IF(KI-LL)135,132,135 RELABL35 1865

132 L:L+1 RELABL36 1866

LL=KO ÷I RELABL37 1867

135 II=NEW(KI) RELABL38 1868

N=IOEG(II) RELABL39 1869

IF(N)t•O,255,140 RELABL4O 1870

140 IJ:O RELABL41 1871

00 200 1=i,N RELABL42 1872

IA=IUNPK(IG,MAXGRDO)I-1)+II,NBITIN) RELABL43 1873

IF(IDIS(TA)) 200,150,200 RELABL44 1874

150 IJ=IJ+l RELABL45 1875

I0IS(IA)=L RELAOL46 1876

KO=KO+I RELABL47 1877

IAJ(IJ)=IA RELABL48 1878

IW(IJ)=IOEG(IA) RELABL49 1879

200 CONTINUE RELABL50 1880

IF(IJ-1)250,21O,220 RELABLSt 1881

210 J=KO RELABL52 1882

IZ:IAJ(1) RELABL53 1883

NEW(KO)=IZ RELABL54 1884

ILD(IZ)=KO RELABL55 1885

GO TO 250 RELABL56 1886

220 X00 RELABLS7 1887

221 DO 230 O=2,IJ RELABLS8 1888

IF(IW(1)-IW(I-1))224,230,230 RELABL59 1889

224 CONTINUE RELABL60 1890

X:IW(I) RELABL61 1891

IW(I):IW(I-1) RELABL62 1892

IW(I-1)=X RELABL63 1893

225 X=IAJ(I) RELABL64 1894

IAJ(I)=IAJ(I-1) RELABL65 1895

IAJ (I-1) =X RELABL66 1896

230 CONTINUE RELABL6S 1897

IF(X)235,235,220 RELABL68 1898

235 DO 240 I:1,IJ RELABL69 1899

J=J+l RELABL7O 1900
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IZ=IAJ(I) RELABL71 1901
NEW(J)=IZ RELABL72 1902
ILO(IZ)=J RELABL73 1903

240 CONTINUE RELABL74 1904
250 IF(KO-NNC) 130,255,255 RELABL75 1905
255 CONTINUE RELABL76 1906

RETURN RELABL77 1907
END RELABL78 1908
FUNCTION JOIST(NSHL, 4AXLEV, IGIIt, ICIDEGIDIS, 1W, ICC) 0OIST 2 1909

C THIS FUNCTION HAS AS ITS VALUE THE MAXIMUM DISTANCE OF ANY NODE JOIST 3 1910
C IN COMPONENT IC(NS) FROM THE NODE NS. IDIST 4 1911
C THE DISTANCE OF EACH NODE IN THIS COMPONENT IS STORED IN THE ARRAY JOIST 5 1912
C IIS. JOIST 6 1913
C THE MAXIMUM NUMBER OF NODES AT THE SAME DISTANCE FROM NS IS OIDST 7 1914
C STORED IN ML. JOIST 8 1915

DIMENSION IG(III,1iIC(l1hIOEG(i),IOIS(i),IW(t),ICC(1) JOIST 9 1916
COMMON /S/ NN,MM,IHIB JOIST 10 1917
COMMON /A/ MAXGRD JOIST 11 1918
COMMON /BITS/ NBITINNBITEXIPASS JOIST 12 1919
ICN=IC(NS) OIIST 13 1920
NNC=ICC(ICN+I)-ICC(ICN) OIIST 14 1921
DO 50 I=i,NN JOIST 15 1922
IF(IC(I)-ICCNS)l 50,40,50 JOIST 16 1923

40 IDIS(1)=O JOIST 17 1924
50 CONTINUE JOIST 18 1925

LL=1 JOIST 19 1926
L=O JOIST 20 1927
KI=O J0IST 21 1928
KO=I 1OIST 22 1929
ML=O JOIST 23 1930
IW(1) =NS JOIST 24 1931
IOIS(NS)=-i OIDST 25 1932

130 KI=KI+I OIDST 26 1933
IF(KI-LL)135,132,135 JOIST 27 1934

132 L=L+I JOIST 28 1935
LL=KO+i JOIST 29 1936
K=KO-KI+l IDIST 30 193?
IF(K-ML) 135,135,133 JOIST 31 1938

133 ML=K JOIST 32 1939
IF(ML-MAXLEV) 135,135,220 OIDST 33 1940

135 II=IW(KI) OIDST 34 1941
N=IOEG(II) JOIST 35 1942
IF(N) 140,215,140 IDIST 36 1943

140 00 200 I=1,N JOIST 37 1944
IA=IUNPK(IGMAXGRDO(I-I)+IINBITIN) JOIST 38 1945
IF(IDIS(IA))200,i51,200 JOIST 39 1946

150 IDIS(IA)=L OIIST 40 1947
KO=KO+I OIDST 41 1948
IW(KO)=IA JOIST 42 1949

200 CONTINUE 0IDST 43 1950
IF(KO-NNC)130,205,205 JOIST 44 1951

205 IDIST=L IDIST 45 1952
IDIS(NS)=O OI0ST 46 1953
K=KO-KI 1OIST 47 1954
IF(K-ML) 206,206,207 OI1ST 48 1955

207 ML=K OIIST 49 1956
206 CONTINUE OIDST 50 1957

RETURN JOIST 51 1958
215 L=O JOIST 52 1959

GO TO 205 OIIST 53 1960
220 IOIST=i JOIST 54 1961

RETURN JOIST 55 1962
END JOIST 56 1963

IOENT PCUP PCUP 2 1964
LIST DMA PCUP 3 1965
ENTRY PACKIPACKUNPKIUNPKABT PCUP 4 1966
EXT CPC PCUP 5 1967
USE /BITS/ PCUP 6 1968

BSS 2 PCUP 7 1969

IPASS BSS i PCUP 8 1970
USE 0 PCUP 9 1971

SIXTY DATA 60. PCUP 10 1972
PACK BSSZ i PCUP 11 1973
IPACK EQU PACK PCUP 12 1974

" SET FLAG To INDICATE A PACK INSTRUCTION REQUIRED PCUP 13 1975
SB1 1 PCUP 14 1976

" LOAD AO WITH THE ADDRESS OF THE ARGUMENT LIST PCUP 15 1977
INIT SB7 AO PCUP 16 1978

SAO Al PCUP 17 1979
" INCREASE ITERATION INDEX BY ONE PCUP 18 1980

SAS IPASS PCUP 19 1981
SX6 i PCUP 20 1982
1X6 X5+X6 PCUP 21 1983
SA6 A5+80 PCUP 22 1984

" LOAD X6 WITH THE ADDRESS OF ARGUMENT LIST FOR LATER LOADING OF PCUP 23 1985
" PACKED WORD PCUP 24 1986

BX6 Xi PCUP 25 1987
" LOAD Xl WITH THE SUBSCRIPT OF THE ARRIY PCUP 26 1988

SAl AO+1 PCUP 27 1989
SAl Xi PCUP 28 1990

"* CONVERT SUBSCRIPT FROM INTEGER TO REAL PCUP 29 1991
PXi 80,X0 PCUP 30 1992

NXl Xi PCUP 31 1993
" LOAD X2 WITH THE NUMBER OF BITS PER WORD PCUP 32 1994

SA2 SIXTY PCUP 33 1995
" LOAD X3 WITH THE NUMBER OF BITS TO BE DEVOTED TO EACH PACKED WORD PCUP 34 1996

SA3 AO+2 PCUP 35 1997
SA3 X3 PCUP 36 1998

" LOAD Bb WITH THE NUMBER OF BITS IN WORD NOT DEVOTED TO THE PACKED PCUP 37 1999" WORD PCUP 38 2000

45



S06 X3-60 PCUP 39 2001
S96 -B6 PCUP 40 2002"* CONVERT THE NUM9ER OF BITS PER PACKED WORD FROM INTEGER TO REAL PCUP 41 2003
PX3 BO,X3 PCUP 42 2004
NX3 X3 PCUP 43 2005

" LOAD X? WITH THE NUMBER OF PACKED WORDS*THAT CAN EXIST PER 60 BIT PCUP 44 2006
" WORD PCUP 45 2007

FX2 X2/X3 PCUP 46 2008
" TRUNCATE X2 TO LOSE ANY FRACTIONAL PART PCUP 47 2009

UX2 2,1X2 PCUP 48 2010
LX2 B2,X2 PCUP 49 2011
PX2 BOX2 PCUP 50 2012
NX2 X2 PCUP 51 2013

" LOAD X5 WITH THE NUMBER OF 60 BIT WORDS NECESSARY TO LOCATE THE PCUP 52 2014
" POSITION IN ABSOLUTE CORE THAT THE VARIABLE ADDRESSED PCUP 53 2015

FX5 XA/X2 PCUP 54 2016
" CONVERT X5 TO INTEGER BRIEFLY FOR AN INTEGER ADD OPERATION PCUP 55 2017

UX5 BX5 PCUP 56 2018
LX5 82,X5 PCUP 57 2019

" X6 NOW POINTS To THE ABSOLUTE LOCATION IN CORE CONTAINING THE PCUP 58 2020
" VARIABLE DESIRED PCUP 59 2021

IX6 x5+x6 PCUP 60 2022
PX5 BOXS PCUP 61 2023
NX5 X5 PCUP 62 2024"* LOAD X4 WITH THE NUMBER OF WHOLE 60 1IT WORDS TO FIND THE LOCATION PCUP 63 2025"* DESIRED PCUP 64 2026
FXA X2AX5 PCUP 65 2027"* X4 NOW CONTAINS OFFSET WITHIN THE LOCATION FOR PACKED VALUE PCUP 66 2028
FX X1-X4 PCUP 67 2029
NX4 X4 PCUP 68 2030

CONVERT X4 TO INTEGER BRIEFLY FOR COMPARISON PURPOSES PCUP 69 2031
UX4 B2,X4 PCUP 70 2032
LXA 82,X4 PCUP 71 2033

*SET X6 TO ITSELF - I FOR A ZERO X4 VALUE PCUP 72 2034" X4 = 0 INDICATES THAT THE PACKED VARIABLE ENDS ON A WORD BOUNDARY PCUP 73 2035
NZ X4,BR PCUP 74 2036
SX6 X6-1 PCUP 75 2037

* LOAD X1 WITH THE NUMBER OF BITS TO BE SHIFTED PCUP 76 2038
BR PX4 BO,X4 PCUP 77 2039

NX4 X4 PCUP 78 2040
FXI X3AX4 PCUP 79 2041

CONVERT Xl TO INTEGER AND SAVE IN B2 FOR LATER USE PCUP 80 2042
UXt B2,XI PCUP 51 2043
LXA B2PX1 PCUP 82 2044
So2 X1 PCUP 83 2045

* LOAD THE VARIABLE OF CORE CONCERNED PCUP 84 2046
SA2 X6 PCUP 85 2047

*SHIFT THE WORD TO ALIGN PROPERLY FOR MASK PCUP 86 2048
LX2 B2,X2 PCUP 87 2049

* COMPLEMENT B2 PCUP 88 2050
SA2 -B2 PCUP 89 2051" FORM A 59 BIT MASK IN THE LOWER 59 BITS OF XA PCUP 90 2052
MX4 59 PCUP 91 2053
LX4 59 PCUP 92 2054

• B2 NOW HAS THE NUMBER OF BITS PER PACKED WORD PCUP 93 2055
SB2 02+60 PCUP 94 2056

*LOAD X4 WITH A MASK OF I'S WHOSE LENGTH EQUALS THE THIRD ARGUMENT - 1PCUP 95 2057
AX4 B6,X4 PCUP 96 2058
SX5 1 PCUP 97 2059

*X6 HAS A MASK FOR SIGN AND VALUE PCUP 98 2060
IX5 X4+X5 PCUP 99 2061
IX6 x4+x0 PCUP 100 2062

+0 TO UPK IF AN UNPACK IS gESIRED PCUP 101 2063
EQ BIUPK PCUP 102 2064

* LOAD Xl WITH THE VALUE TO BE LOADED INTO CORE PCUP 103 2065
SA1 AO3 PCUP 104 2066
SAl Xt PCUP 105 2067

*INSURE THAT VALUE IS NOT TOO LARGE FOR PROPER PACKING PCUP 106 2068
BxO Xl PCUP 107 2069
PL XOCHK PCUP 1O0 2070
0XO -xo PCUP 109 2071

CHK Ixo XO-X4 PCUP 110 2072
PL XODMP PCUP 111 2073"* IF VALUE IS NEGATIVE, SET SIGN MASK TO ZERO PCUP 112 2074
NG x1,SCH PCUP 113 2075
SX5 go PCUP 114 2076"* AND OUT THE VALUE TO BE PACKED INTO XA PCUP 115 2077

SCH 0X1 XV1X4 PCUP 116 2078
*OR THE SIG5 INTO X1 PCUP 117 2079

BX1 X1+X5 PCUP 118 2080
*COMPLEMENT X6 PCUP 119 2081

BX6 -X6 PCUP 120 2082
*ZERO OUT THE BITS INTO WHICH THE PACKED VALUE IS TO BE INSERTED PCUP 121 2083

BX2 X2AX6 PCUP 122 2084
* OR THE PACKED VALUE INTO A 60 BIT WORD AT THE PROPER LOCATION PCUP 123 2085

Bx2 X1+x2 PCUP 124 2086
*SHIFT THE 60 BIT WORD TO REALIGN WITH CORE PCUP 125 2087

LX6 B2,X2 PCUP 126 2088
* STORE THE 60 BIT PACKED WORD IN CORE PCUP 127 2089
*THE FUNCTION RETURNS A 60 BIT PACKED VALUE PCUP 128 2090

SAR A2 PCUP 129 2091
*RESTORE AO PCUP 130 2092

SAO 07 PCUP 131 2093
*BRANCH OUT OF THE ROUTINE PCUP 132 2094

ZR PACK PCUP 133 2095
UNPK BSSZ 1 PCUP 134 2096
IUNPK EQU UNPK PCUP 135 2097

*SET FLAG TO INDICATE AN UNPACK INSTRUCTION IS DESIRED PCUP 136 2098
SB1 BA PCUP 137 2099
ZR INIT PCUP 138 2100
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"* OR THE 60 BIT WORD OF CORE TO REMOVE I PACKED VALUE INTO X6 PCUP 139 2101
UPK 6X6 X2*X4 PCUP 140 2102"* OR A 60 BIT WORD TO REMOVE SIGN OF PACKED WORD INTO X5 PCUP 141 2103

BX5 X5-X2 PCUP 142 2104
"* COMPLEMENT VALUE IF SIGN MASK INDICATES A NEGATIVE VALUE PCUP 143 2105

ZR X5,Sc PCUP 144 2106
BX4 -X4 PCUP 145 2107
BX6 X14X6 PCUP 146 2108

"* RESTORE AO PCUP 141 2109
SC SAO 87 PCUP 148 2110"* BRANCH OUT OF THE ROUTINE PCUP 149 2111

ZR UNPK PCUP 150 2112
" GENERATE A DAYFILE MESSAGE AND ABORT JOB IF AN INTEGER TO BE PCUP 151 2113" PACKED IS TOO LARGE FOR THE SPECIFIED BIT PATTERN PCUP 152 2114
PKHSS DATA C*VALUE TOO LARGE TO PACK- PCUP 153 2115
OMP MESSAGE PKMSS,,1 PCUP 154 2116
AS ABORT PCUP 155 2117
• ENTRY POINT TO ABORT JOB AND EXECUTE EXIT CONTROL CARDS. PCUP 156 2118
ABT DATA 0 PCUP 157 2119

EQ A6 PCUP 158 2120
END PCUP 159 2121
IDENT CORS CORS 2 2122
ENTRY CORSIZ CORS 3 2123
VFO 36/6HCORSIZ,24/0 CORS 4 2124
USE // CORS 5 2125

A aSS I CORS 6 2126
USE /K/ CORS 7 2127
BSS 7 CORS 8 2128

KORE BSS 1 CORS 9 2129
CM BSS 1 CORS 10 2130

USE 0 CORS 11 2131
CORSIZ DATA 0 CORS 12 2132

MEMORY CMSTATUS,1 CORS 13 2133
SXO 16 CORS 14 2134
SA3 STATUS CORS 15 2135
IX6 X3-XO CORS 16 2136
LX6 30 CORS 17 2137
SA6 CM CORS 18 2136
SX5 A CORS 19 2139
IX6 X6-X5 CORS 20 2140
SA6 KORE CORS 21 2141
EQ CORSIZ CORS 22 2142

STATUS DATA 0 CORS 23 2143
END CORS 24 2144
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APPENDIX B
LISTING OF THE MACHINE-INDEPENDENT VERSION 0F BANDIT

C BANDITS 5±
C 8BA N 01T BANDIT 6 2
C BANDIT 7 3
C MAIN PROGRAM FOR THE RENUMBERING OF NASTRAN GRID POINTS FOR BANDIT 8 4
C REDUCED BANDWIDTH. BANDIT 9 5
C THE NASTREN DATE DECK MUSE CONTAIN A BEGIN BULK CARD IN ITS BANDITIE 6
C PROPER PLACE AND TERMINATE WITH AN ENL)DATA CARD. BANOITOI 7

DIMENSION A(20) BANDIT12 8
COMMON KDM(ZADDD) .jj 1
COMMON IS/ NN,MM,IH,IA 8ANDIT14. 10
COMMON /P/ IHD,IHE 8ANDIT15 11
COMMON /A/ MAEGRO,MAXOEG,'<MOD,NMPC BANDITiA 1e
COMMON /d/ IPARAM(2E),IARG(5) BANDITi7 13
COMMON /C/ IWARN,LINEKOROG,KNEW BANDIT18 14.
COMMON IKI II(7),K~xE,OFL BANDIT19 15
COMMON /d105/ NBOTON,NBITEA,IPASS BANDIT20 1A
COMMON /TOmC/ STIIE,NCOMP BANDIT21I1

COMMON /NEL/ ,'LL,TIM2ZADT21
COMMON /J01/ ISEENT(102),IGNORE(IIE),IFORSI(ADO) BANDIT23 19
COMMON /O011/ 101M,OSTE,IIG,IFIR,IGDEG,ISCH BANUIT24 20
COMMON /ZERO/ Kr BANoIT25 21
COMMON /N1/ NGRIO,CLOCK .OANDIT26 22
INTEGER TOT AOTi2
DATA iWLGILNDDSE-G4&/rIBEA ,4MEN0D,4NSEAG/ BANDIE28 23

C SET NGRID UEFEOLT. BANOOT35 25
KORE'25D03J Do e 26
NGRID = KORE/2A JJ 3 27

C SET SCHEME DE-FAULTS. BANDIT38 28
IARU(1)=89 BANDITJI 29
DEN:1) l 231 ANDIT40 3D
DENS) 3):? dANDIT41 31
IARG(4)?2 BANDIT42 32
IARS 35) = B ANUIT43 33

C SET NUMBEE OF r3ITS PER WORu FOR INTERNAL At4O EXTERNAL BANDIT.'4 34
C GRID NUtISENS. JANDIT45 3ti

ND TON: 1? BANUIT46 35
NED TEX1:6U BANDIT47? 37

7 FORMET(O-l,16(I) , dANOIT48 38
1 3bX,57H003Bý3 AIDES N N 300300 0001111 DTTTTTT/8ANODT4N 39
2 3tX, 57H3 i A A NN N 1 0 1 T /BANUIT1D 40
3 36X , 57H 1 A E N N N U 0 1 1 /BANODSO5 41
4 36X, 5?Hddt$18BD A A N N N 0 0 T /AANDIT52 42
A 3bX,57HJ b EEEEOEE N N N 1 U 1 T /EENDDT53 43
6 36X,57H3 0 E A N NN J 0 1 T /BANDOTS' 44
7 3uDEAHt3dt3UL3 A A N N 00,200 1001011 T )JLINUIT55 45
6 FORMAEr(22(/) , 48,34Nr:EDR? OF STRUCTURES DRENCH - 1844 / 1J 4 46

1 4EE,3D..COMPUDETION AID METHEMETIC. DEPARTMENT / JANDIT57 47
e :4A,.2HNOEEL SHIP RýEDEASCH AND UDEVLUPMENT CENTER / BANDIT58 45
3 53E,24HAETHESUE, MARYLAND 20034 3BANDIT59 49

N FDRMET(/SX, DO .2 50
f OSIREEV. 15 MEN 0972 d ANDIT61 51

AD FDRMET(2EO4) BANDOTu2 52
It FOR4ED(l-i ,2OE4) BANDIT5.3 53
12 FORNET(OIi) BANDO~o'. 5 4
13 FORNEAT(///2or4 TOTAL C.' TIlT ON BANDIT ,F9.3,6H SEC.) JO o 55

LINE=55 SANOITu6 A.
KNE W'D B ANDITS? A?
REWIND 8 BENDITAb 5B

C PRINT TITLE PAGE. ((ENUOTog 59
WRITE (6, 7) BENO0T7J 6U
WRITE (6,5) 0ENDITTO 51
WROTE (6,9) 3JANDIT72 62

C INITIELIZE VA-A3IE3LE. BANOIT73 .3
30 15 3:1,e0 BAEUITI4 .4

1N IPEREM)J)=U oANDIT75 65
OPEREMI)12) 4 3ANDDTT7 b6
lOOM: 100 BANDIT?? b7
OSTE'D clENDIT76 65
001:0 UANDIT79 SN
15CM: 0 BANDIT80 70
IFIR:D UANUITcE1 71
lADED'S dANDIT82 12
DO 18 0:1,13011 BANUIT83 73
OlD ERT (I) A OANDITB'4 74
ITDRST()D)O BANDI~o5 7,

AS ISIONJ-(I)'J DENUOTBS 76
IPASS:O dANDIT8? 77
NI:O 2 ANOITAA 78
11:0j UANOIT89 79
REX SR 3: BANDIT30 do
ME IDEG5:0 BAIDITii 81.
KNOD:J 0BANUIT92 82
<OR DO 'C OANDIT93 533
KNEW'O 0 ANDIT94 84
ST IMl: . BENIDTSO 85
NEOME 'U sANDIT96 AS
NEE:O 8ANDITS? 5
KT'O 0BANDIT98 88
TOM?'0. dEAND IT9') 593
REWINDN 9 BANOIiJJ 90

G C. Rw DECK FIT 1R3 TIM.. UANDIIEA 91
CALL 500,35 (1,2,5,93 0E~i01452 92

C SLDICE UP CURE ACc~uRDD1 [0 SUN3ROUTINE GRID. BANTIiJO 93
K?'0130)*IECE)i PA 5140104 94.
K0:=K2:00(D) *2 dENDIGI0 95
K4'K3'IIO(.3 EANIUDAA 95
KA:K4t11 3,) BENDOGS? 97
KS:K5t11 )ý) aJANDOIID 98
K7'Ku+II 3?) BANUDIOIJ 49

C PROCESS DECK. BANDIOUD Ouu
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CALL NASNUHCICOiI) (1) IIhKOM(K2) ,IIC3)KOM(CK3) ,KOM(K4) ,KOM(K5), SANDIIII 101
+KOM(K6).iO(OHKlKOM(1),KOM(K2)) bANOIIIZ 102

C ARRAY STARTUiG AT LOCATION K7 HAS DIMENSION 2'HAODEG 88ND1113 103
C PRO^ZESS OUTPUT A;;oRDING To OUTPUT REQUESTS. BANDI1±4 104
C CHECK IF CONNECTION CARUS IN DECK. BANOII15 ±05

IF(IPAPAH(9).EQ.3)GO To L9 BAND1116 106
REMIND 8 BANUhIL? 10?
REWIND 9 BANDILIS 108
FLAG'ENDD BANOIIIi 109
J*-0 BANO11ZO 1±0
0~9 BANOII2I III
GO TO 2I BANDII22 ±12

19 REWIND 8 BAN01123 Ili
J-0 BAHOI±24 114
K-8 BANOIl25 115
FLAGmENDO BAND1126 ±16
IFCIPARAM(5).EU.4)GO TO 20 BANOIIZ? 11?

IF(IPAROH(6) .EQ.3IFLAG=3EGT BANUIEU9 119
20 REAO(K,10)A BANDII3O 120

IFCEOF(K) .NE.0)IALL 8OMrOITCI) HANUIIJI 121
j.J+1 BANUII32 1221
IFCIPARAM(10).EO.5.ANO).A(1).NE.SEDG) JuJ-j bANDIIJJ 123
IF(MOO(J,LIN'E) .6G.1) WRITE(6,121 BANOIIJ4 124
IF(IPARAM(1I).LO.b) WRIOTE(6,11) A BANU1135 ±2i
IF(IPAkA~l(10).tU.A.ANJ.A(1).ED.SEOO) WRITE(6,11)A BANDIL36 12..
IF(IPARAMCO) .EO.2)W.RITE (7, 10)0 BANOI13? 127
IF(IPARAM(1).LL,.1.AND.A(±).EB.SEQt6l WRETE(7,I0) A BANOIiJO 128
IF(K.HE.3) WRITE(8,1I) A BANO1139 129
IF(A(1).NLSFLAU)OO TO 20 BANOI1qO 13u
IF(FLAG.EA.LNDU)GO TO 25 BANU1141 131
FLAG=EN'JJ BAND1142 132
K=5 BAND1I43 133
GO TO 20 (0AND1144 144

25 CONTINUE JJ 7 135
IF(IPARAM(5).EO.3)Go TO 60 BAND114? 136
IF(IPARAM(?).ciS.4)GO TO 60 BANU1148 137
IF(IPARAM(9).EG.4)GO TO 60 6ANDI11. la8

tL USER SUMMARY. BANO,1i50 lag
.(RITEC6,5O) .(OREG,KNE.4 JJ 0 140

50 FORMAT(2Sd1--vANJIT USER SUMMARY /BANUIiS2 141
1 80,2SNORIG193L SEMI-tDANOWIOTH ,19/ J1 '0 142
2 8X,2OHNE-w SEM1-BANOWIOTH .114) JJ ±d 143
WRITE(6,11?) IHOOHE 6ANOiXS.. 144

117 FORMIT(AA,iN'IORIGONAL PROFILE ,I16/8X,13HNEW PROFILE .121) .05 11 145
WRITEC6,104) AON 8ANOI15d 146
WRITt (b,lla) MEL )3AN01159 14?
WRITE(6,11Ž) NCOMP BANDI16U 148
WRITE(6,1A?) IM 6AND1161 149

107 FORMAT(8X,22NMAXIMUM NODAL DEGREE .112) 55 12 153
wRIrE(s,1±o) KT BANO1163 151
I=IPARAM(1) UANDEIo4 152
IF(I.EL.1) WROTE(6,1D1) cIANUIit,5 153
IF(I.Eu.2) .ORITE(6,102) BAND116b 154.
EF(E.EUA.1) JRITE(6,103) 3ANU1167 155

1ll FORM3T(5Y,34HPUNCN OUTPUT SEOGP CARLUS ) AND1I68 15..
102 FORMAT (6X, 34PU14CH OUTPJT ALL CARUS )BANDII&9 15?
10a FORMIT~dC,34HPUNC,4 OUTPUT NONE ) ANOE1?u 156

wROTE(6,135) ,IAAGRJ,HAXOEU; BANU11?2 159
±05 FORMAT(IAA,ONM3X6Ro ,I±i18XA,BHMAXDEG III1) 55 13 160
III FORM0T(AK,I'.NOATE ANd TOME .2A10) BAND117? 161

C O,'AS'NU.MJE< OF PJ;UP CALLS. BANuI118 162
104. FORM1AT(AA,24.-NUMdEN OF GRID0 POINTS ,I11) 55 14 163
113 FORMAT(AX,2JrINUMNELC IF ELEMENTS ,If.l 55 15 164
11e FORMAT()A3,224NUMAEMý OF COMPONENTS .112) 55 Ii 105
tlo, FORM1AT(d(,2NH10. OF POINTS OF ZERO OLGREL ,06) 55 IA, 166

G0 TO 70 oANU0I84 167
6d IFCIP3RAMC1A1).EQ.5) W(0OTE(6,12) BANDII85 168
70 CONTINUE bAND1IS? 169

vREWIND 8 BANDI1188 170
OF(IPARA14(d).EU,.4) STOP 5 UANUI19D 171
STOP BANDIL91 172
END 13ANUI192 173
SUBROUTINE NASNUM(EG,II1,ItJV,113,ONT,OCC,IEO,NORIU,IP,JU,Jr.V) NANNUM 2 1?7.
dIMENSION A(9),K,('.d),LG(4O),LINE(1O),.3(e50,ATEMP(4) NASNUM 3 175
OIMENiIUN4 Iu(I0±,1) ,IN4V(0E3,2) ,5001),.504(1) NAS;NUM 4 170
OIMENiSOO ±NrU±),ECC(l),ILO(11,NORIGCI),Ip(i) NASNUM 5 177

C 1P -1AS OI1ENiIUN4 2-MlX2E3. SC AND SNV ARE 6210I TO IG ANU INV. NASNUM 6 178
COMMON /S/ Nr4,MM,III,IA NASNUM 7 179
COMMO 4 /A/ MO0URJ,M3300G,KMOO,NMPC NASNWI4 8 ±80
COMMON /3/ EPARAM(200,IARO(5) NASNUM A 101
CO1rIO4 /C/ IWARN,N4LONE,KO4IG,KNEW NASNUMIO ±82
COMMON /)Ifý,/ NJETIN,4jITET,1P055 NASNUMII 183
COMMOsJ /</ IA(7),KORE NASNUM12 184
COMYC 4 /7131/ TEMZ,NCO)MP NASNUM13 185
;OMMON /IS-L/ UIL NASNUM14 186
COMMON /JUOL/ E3 TART(1301,OGNORE(100),OFIRST(iO0) NASNJM15 187
COMMON /JOLL/ IOOM,ISTA,OIG,IFIR(,IGdEG,ISCH NASNUM16 158

C T lgý VARIAL3LL LINE uEFONEO &EAR CARD0 NASN4UM.3U0 IS NOT THE NASNUM17 189
C SAMEý AS3 THE VARIABLE LON4E APPEARING IN COMMON NASNJM18 190
C Il OTNL'R ROUTINE-S. NASNJMI9 191

UOMENSICO TY
0
E(5U),WYPL(53) NASNUM20 192

,3IMNcSIO4 FLA(e),FIJA(2),FOW3(2),F±OA(2i NASNUM21 193
TATA NLO.I,LN4Ld.,EJG/4HUEGI,4HENOC,4HSEIO/ NASNUM212 194
dATA TYPE/'.HCAAR,'.NCE'LA ,4NCELA ,.HCUNK,4HLQOM ,4HCOOP ,4i$C5JA, NASNJM23 195

1 4.MSUOI,4HMC3uA,NHIRJO,4HCSHE,4HCTRS,.MCTRI,4HCTRI,4MCTRM, NASNUH24 196
/ '.HCT(%41431ýýUL,4NiCTWS,4NIENJO,4MMPC*,4MLOUAM,4NCO)AM,4HC4AS, NAS.NUM2,i 19?
3 4NC1165, NNCdON,'HCOAM, 4,400M ,.HCELA, ..NELA,4HCMAS ,4HCHAS, NASNUM26 198
4 4NCCOU4,4IC-tOZ,4HCtTA,4,ICTRI,4HCO:4M,4HCON4M,4HCHTT,4HCIS53, NASNUMZ? 199
5 4HC153,4HMCIS2,4HCISd ,4dICISM,4MCOSI1,4HCFLUp4HCFLU,4I1CFLUp NASNJM2O 230
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b 4HCTET,4.CH.X,4HCHEX/ NASNUM29 2U0
DATA 4YPE/4HN• ,HSI* ,4AS2 ,4HODD ,,HEM ,4HLT ,4H01 NASNUM3O 2U2

I 4HJ2 ,4HU3 ,4H- ,4HAR' 4HSC- ,4HAI' ,4HA2' 4HEM- , 4ASNUM31 2J
2 4HLT

4 
,4HE ,4HST- ,4HATA p4H ,4HP1 ,4HP2- 4HSI NASNUMS3 204

3 4HSL2 ,4H9. ,4HP3 ,4HP4N ,4HS3A ,4HS4' ,4HSS ,4HS4, NA.NUMA3 2uI
4 4HEAXA,4HJR(,-4HPRG',4HARG.,4H1+ ,4H" ,4HR12-04HO8d , ASNUM34 2Ub
5 4H0020O%4H14- ,4NHLd ,4H8M 4H16- ,4HIO2',4HIO3-,4HI04-, NASNUM35 20?
6 4HRA0 4HAI t4HA2 / NASNUM~o 20a
NTYPE=50 4ASNUM37 209
REWIND 3 NASNJM38 2u
REWIND 9 NASNUM39 211
NMPC=40 NASNUM40 212
KMOJ=2.FLOAT(MAXGRA)-C,.275+SSRT(I.131'FLOAT(MAXGRD)) NASNUM41 215
NEW=O NASNUMpe 214
IWARN=Q NASNUM43 21"
NEO=O NASNUM44 21o

2 FORMA (?gi2 jAoUIT INFJRHATION MESSAGE - / NAS0NUM4 211
+19H 4J GYIu POINTS/ NASNUM4N 218
+28H RcDEJAENCING SUPPRESSED) NASNUM47 219

4 FORMAT( 19H "'NL8 JANOWIDTH =,16) NASNUM48 220
5 FORMAT(3AH1THC WRONG CARD FOLLOWS THIS CARD/IX,2A4,lP4EIb.ls 2A4// NASNUM49 2c1

2 40H THE CONT1NUATION CARD IS RE3UIREO'NEXT p NASNUMN, 222
3 3+HSINCE DANJIT DOES NOr SORT THE DECK. / NASNUOMj 223
N 13H FATAL CR.OR, NASNUMHD 224

FORMATr(HI) NASNUM53 225
7 FARMAT)('HI ONE OR MARE SEQGP CARDS ALREADY APPEAR IN UATA DECK./ NASNUM54 22.

+ 55H RLALQDENCING CANNOT BE REQUESTEJ. FATAL ERROR. ) NASNUM55 227
8 FORMAT(5-4SEAGP,3X,2I8,NbX) NA+NUM5b Z22
9 FORrAT(23Ao)i NASNUMS 229

0J FORHAT(24O,'Fl6.0,2A4) NASNUM58 230
11 FORMAT(t1 ,•(IDll•,7)) NASNUM,9 231
12 FORMAT r(5,1[,AAP,• 8I8 ,dX) NASNUMOJ 232
14 FORMAT()///26H -OANOIT WARNING MESSA2 E / NASNUM61 233

I IIX,35HTHE WRONG CARO MAY FOLLOW THIS CARO / NASNUMb2 234
2 1IX,2AlP4El.7,D2AN/ NASNUM,3 235
3 IIXw1HCHECK INPJ1 DECK TO SE DURY THAT A CONTINUATION , NASNUMo4 236S42H =A•o IA NEITHER MISSING NOR OJT OF SORT. ) NASNUMb5 237

15 FORMATI(26 TOTAL cP TIME IN SCHEME = F9.3,6H SEC. I NASNUM66 238
11 FORMAT(IH1,S(2HINTERNAL ORIGINAL,6X)/ NASNUM6? 239

11H ,5)20LID NO. GRID PT.,6X)) NASNUM68 240
L RETARN IF R+AEAULNCIND IS NOT OESIRcO. NASNUM69 241

IF(IPARAM(9)It.,3)RETURN NASNUM70O 242
C uHE92 IF SEýAP CARDS ALIRTEAY APPEAR IN AEG<. NASNUMI1 243

IF(IPORAI(7)I.:,3)GO TO 22 NASNUM72 244
C AIdRT 1ANJI1 3INC0 SEQGP CARDS ALREADY APPEAR IN DECK. NASNUM73 245

WRITE(brI NASNUM74 24b
CALL 3OM3AT(3) NASNUM75 247

C READ AND DXTRACT CONNECTION CARDS FROM OECK. NASNUM76 248
22 CALL COGAN(2,A,9,8) NASNUM?? 249

REWINJ 8 NASNUM78 250
REWIND 9 NASNUM79 251

C INITIALIZE EXPANDABLE CORE. NASNUM80 252
00 30 I=IKORE NASNUM81 253

30 JG(I)=0 NASNUM82 254
C READ CARD. NASNU883 255

40 READ(,I1J)FIA,(A(I),I=1,4),FlOA NASNUM84 250
C DETERMINE CARS TYPE. NASNUM85 257

45 ITYPE=O NASNUM86 258
Do 50 I=INTYPE NASNUM8T 259

53 IF(FIA(I ).L I.TYPE(I).AAA.FIA(2).EQ.WYPE(1)) ITYPE=I NASNUM88 260
IF(ITYPEt.,U)GO TO 40 NASNUM84 261
IF(ITYPE.E.1g)91O TO 500 NASNUM90 262
IF(ITYPE.E4.20.ANA.IPARAM(4).EO.3)GO TO 40 NASNUM91 263

C READ CONTINUATION TO CAR0 JUST READ. NASNUM92 264
REAAI9OAI)FIO,(A(I),I:,i8) ,FIOB NASNUM93 265

C CHECK EACH LOGICAL CARO FOR PROPER SORT. NASNUMI4 266
IF(FI(111.EQ.FIOA(I).ANDFDU(2).E.F10A(2)) GO TO160 NASNUM95 261

C--- IF FOLLOWING SARA TYPES ARE OUT OF SoRT, NO ERROR NASNUM96 268
IF(ITYPL.ZQ.1.OR.ITYPE.AQ.4)GO TO 56 NASNUM97 269
IF(ITYPE.EQ.32)GO TO 56 NASNUM98 270
IF(ITYPL.*Q.33)GO To 5b NASNUM9I 271
IF(ITYPE.E,.35)GO TO 5b NASNUO10 272
IF(ITYPET.•,3A)GO TO 5b NASNU101 213
IF(ITYPE.-G.73)GO To 56 NASNU102 274
IF(ITYPE.iu.45.OR.ITYPE.EQ.46) GO TO 56 NASNUO03 275

C--- IF FOLLOWING CARD TYPES ARE OUT OF SoRT, POSSIBLE ERROR (GIVE NASNU104 276
C--- WARNIN MESSAGE) NASNUO05 277

IWARN=IWARNtI NASNUI06 278
IF(MOD(INARN,b).El.1)WRITE(6b,) NASNU107 279
IF(ITYPE.,O. 2) +O TO 54 NASNU108 280
IF(ITYPE.EQ. 3) GO TO 54 NASNU109 281
IF(ITYPEEU.I1) GO TO 54 NASNU110 282
IF(ITYPE.EQ.17) GO TO 54 NASNUDIE 283
IF(ITYPE.DE.2I.AND.ITYPE.LE.31)GO TO 54 NASNU112 284

C--- FOR OTHER CARD TYPES OUT OF SORT, ABORT BANDIT NASNU113 285
52 WRITE(6O FIAF,(A(1) ,I=I,4),FIIA NASNU114 286

CALL LOMAIT(2) NASNU115 28?
54 WRITE(6,14)FIA,(A(1),I=1,4),FIOA NASNU1I6 288

C SAVE CONTENTS OF THE SECOND CARD OF THE PAIR. NASNUl17 289
56 00 58 0=1,4 NASNUI8d 290

ATEMP(I)=A(I04) NASNU119 291
51 A(I÷4):U. NASNU020 292

C INIT IALIZE K; AND LG. NASNU121 293
60 00 70 I=1,NMPC NASNU122 294

KG(I)=0 NASNjIe3 295
70 LG(I)=O NASNU124 296

LOOP=E NASNU125 297
NCON=4 NASNU12o 298

C SET UP KG AN0 LG. • NASNU1?? 299
GO TO (16dA220,22,20AO120,120,120,20,120,181,120,O14O,140, NAINU128 300
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I 14, 1.0, 140,180, 121,500 ,230,020,220,220,220,180,100, NASNU129 301
0 68,0,oo,101010101:181810 0, NASN~iJJ 302

3 8-3,120, 90, 80, 9,,200,114,110,120, 90, 90) ,ITlPt NASNU1J1 303
C' C05308,CISH3 N A SNU132 304

SLI 00 81 0:1,1 NASNU133 385
81 KG(t)=A(1+1):0.5 NASN0134 306

NOON:3 NAsNU135 307
READ) 9,13) F000(1) ,0(l) ,A(3) ,A(4),F10A NASNU136 308
IF(FIA(1).N.

1
1.FU3(1).3-(.FIO)2).NE.F108(2)) GO TO 100 NASNUI3? 309

KG(8) :1(1)40.5 NASNU138 310
*GO TO 250 NASNU139 311

CU 0153022 NASNU140 7312
85 00 86 1:1,7 NASNU0141 313
86 KG()!) :(I:1)+0.5 NASNJ)1*2 31.

NOON: 20 NASNU143 315
READ) 0,13) F10,0(1) ,0(2) ,A(3) ,A)4) ,F10 NASNU144 316
11(115A1().NL.Flu3C1).JR.110L(2).NL.F1100)2)) GO TO 100 NASNU314t 311
REAO(8,10) F10,A(5)p0(u) ,0(7) ,A(8) ,F105 NASNU14o 318
IF(F18)1).NC.FIUA)1).OR.F10(2).NE.F100(2)) GO 10 52 NA6NU14? 319
00 87 1:8,15 NASNU148 320

87 KG)!) =0(1-7)40.5 NASNU0149 321
REAO)8,1u) FIA,A)1),A)2) ,0(3),A(4),F100 40563150 322
114F13(1).NE.F110i(().3,<.FIA(2).NE.F100)2)) GO TO 100 NASNU151 323
RE00)0,13) F1B,A)5),A(u),A)7),0)8),F103 AAOsNU152 324
IF(Fld)1).NE.F100)1).OR.FIO)2).NE.FIOA)2)) GO 10 52 NASNU153 325
00 86 0=16,2d NASNU154 32b

88 KG()0:0(I-15)tu.5 NA0iNU1,5 32?
GO TO 250 505513156 328

C' C05208,C-41031,ZNEXA2 NASNU5115 329
'8d 30 91 0:1,. NAS065318 330
91 KG()O):0)+2)40.5 NASNU0)59 331

NOON: 8 NASNU160 332
R150)0,10) FIA,A(1),A)2),5(3),0(4),F10A NOSN'J11 333
OF)110)1).NtE.F108(1).08.F10)2).NE.FIOS)2)) GO 10 100 NASNU162 334
00 92 I=7,8 NA5NU163 335

92 KG)I):0)1-o)+0.5 NOSNUIb4 336
GO To 253 NASNtUib5 337

C0 C15H16 50A5NU166 338
93 00 9. 1=1,7 N~ANLOOS? 339
9. KGCO) :0)1+O)+3.5 NASNUI68 340

NOON: 16 NASNU169 341
READ) ,1,0) F1A,A()1)A)2) ,A)3),A)4),FIOA NASNJ170 342
11(FO0(1).NL.Fl008(1).OR.F10(2).5E.FIOO(2)) GO 10100U NASNU1I71 343
REOO)8,ID) F13,A(5),0)o),A(7),A)8),108j 5N55NU172 344
IFFIF(1).Nt.FIOA)1).O9.FO0)2).NE.FIOA)2)) GO TO 52 NASN3173 345
10 97 1:9,15 58550174 346

97 KG()O) :(0-1) 0.5 50SNU175 347
KE00(5,10) FOA,0(1),Al)2),A(3)qA,0)6)FIOA 50NASN176 348
OF(F1A)1).51.F128)1).OR.FIA)2).N1.F108)2)) Go To I00 NASNU)171 349
KG(16)=A()1)t.5 NASNU3178 350
Go TO 260 NASNU179) 351

103 FIA(1):F10(1) NASNU18J J52
110 (Z):Flw)?) NA550181 353
00 131 I:1,4 NASNUJ182 354

101 A(I):0(144) NASNL)103 355
F100(1)=F103)1) N0ASNU184 356
F100(2)=F100)2) NASNU)185 351
Go To 52 55560186 358

C- OTRAPRG,CFLJDO4 NA5SNU187 359
II1) DO 112 1:1,4 50053108 360
112 KGId) 0(1+1)40.5 N05SNU189 361

GO To 250 NASNU1JIY 3b2
C- CRIARG,O'FLOIO3 NASNU191 363

114 00 11+ I=1,3 NASNU192 364
116 KG(I) :0)1.1)40.5 50550193 3b5

Go TO 253 AA00501¾ 36b
C- 00191, 001092 14ASNU195 367

11.) KG(1):A)2)+J.: N05N0196 368
KG (2) :12(1) NASNU19? 369
GO TO ?50 NASNU198 310

C' OIMEM ,C]uPL1 C,04,031, 040502, 30U003,CSHEOR,CTWOST,C 05204, STETRA 50ASNU199 371
12i 00 130 1=1,. NASN0250 372
133 <G1)I):(042) +0.5 NASNU201 373

GO TO 250 NASNUJ202 374
L* CTROSO, C15151, TRIA02, OTRMEM, CTRPLT, 0811902 NASNU0203 375

162 00 15U 0:1,3 NASNL)2J4 376
150 KG)!) =0(1+2)40.5 NASNU205 37?

GO TO 250 5NA5NU206 376
C' 0909, COONEOX, 010808ý N055NU207 379

160 00 179 01,12 NASNU208 380
170 K(I() :0(1+2)40.5 NASNUZ09 381

GO To 250 NASNU210 382
C. 0900, CTIGE, 08050, COAMP3, C;OAMP4, CELASi, CELAS4, C90SS3, 955' 50550NSN211 383

180 DO 190 0:1,2 NASNU212 364
KudI) :0(0+2)40.3, NASNU213 365

193 LG)I):A)0t6)+0.5 NASNU214 386b
C SET LOOP:2 S15CE 2 LLLMENTS MAY BE DEFINED ON ONE 00R0. 5055020.5 387

LOOP: 2 NASNU3216 388
GO To 255 NASNU217 385

C- 005900,010010)2 NASNU)216 390
200 00 215 0:1,2 5NA5NU219 391
210 KG(I):=A)1+1)+0.5 NASNUJ220 392

GO TO 250 NASNU221 393
CO ELA51, CELOS2, 0uAMPI, 0058P2, 080551, 090052 NASNU3222 394
220 KG(1):A(3)+0.5 NASNU223 395

KG)2)=A(5)40.5 NASNU224 396
GO 10 250 NASNU225 39?

C PROCESS MPC CARDS. 5055NU226 398
230 NCON:NMPC NASNU227 399

KG(1) :8(2)40.5 NA55NU228 400
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KG(2)=A(5)+÷.5 NASNU229 401
I12 NASNU230 402

240 REAO(8,10)FlA,(A(J),J'1,'),Fl0A NASNU231 403
IF(FIOB(I).NE.F1A(1).OR.FLOB(2),NE.FLA(2)) Go TO 250 NASNU232 404
I0I+l NASNU233 405
IF(I.GT.NHPC)GO TO 245 NASNU234 406
FIOB(i)=FLOA(1) NASNU235 40?
FOB(2)=FIOA(2) NASNU236 408
KK=2 NASNU23J 409
IF(MOO(I,2).EO.0)KK'1 NASNU238 410
KG(I)=A(KK)÷O,5 NASNU239 411
GO TO 240 NASNU240 412

245 WRITE(6,24b) NMPC NASNU24i 413
246 FORMAT(36H1 AN MPC EQUATION CONTAINS MORE THANI5,8N TERMS./ NASNU242 414

+ 14H FATAL ERROR. C NASNU243 415
CALL 8DMAIT(5) NASNU244 416

C PROCESS KG (AND LG IF LOOP=2) ARRAY. NASNU245 417
250 00 480 KK=ILOOP NASNU246 418

IF(KK.EQ.1(GO TO 300 NASNU247 419
DO 260 I=1,4 NASNU248 420

260 KG(I)=LG(I) NASNU249 421
C SCATTER SEARCH AND CONVERT KG TO TEMPORARY SET OF INTERNAL NUMBERS. NASNU250 422

300 CALL SCAT(KGNCONNEWINVII3,NORIG) NASNU251 423
IF(ITYPE.NE.20)GO TO 420 NASNU252 424

C SAVE MPC GRIJ POINTS FOR LATER PROCESSING BY TIGER. NASNU253 425
NEQ=NEQO+ NASNU254 42b
WRITE(1l)KG NASNU255 427
GO TO 45 NASNU256 428

C FILL CONNECTION TABLE ARRAY IS. NASNU257 429
420 IEND=NCON-1 NASNU258 430

NEL=NELNG NASNU259 431
00 450 I=lIENO NASNU260 432
L=I+i NASNU261 433
00 450 J=LNCON NASNU262 434

450 CALL SETIG(KG(I),KG(J),IG.IIINORIG) NASNU263 635
480 CONTINUE NASNU264 436

IF(FIc(C).tQ.FtOA(13.AND.FIB(?).EQ.FlOA(2)) GO TO 40 NASNU2b5 437
IF(NCON.GE.8 GO TO 40 NASNU26B 438
FlA(1)=FItJ(l) NASNU267 439
FIA(2)=FlU(2) NASNU268 440
00 495 I=1,4 NASNU269 441

495 A(I)=ATEMP(I) NASNU270 442
FiOA(t)=Fl0(l NASNU27L 443
FIOA(2)=Fl0B(2) NASNU2?2 444
GO TO 45 NASNU273 445

500 NN=NEW f(SNU214 446
IF(NEW.GF.A) GO TO 502 NASNU2T5 44?
WRITE(6,2) NASNU276 448
IPARAM(9)=4 NASNU27? 449
RETURN NASNU2T8 450

50 IF(IPARAM(U).EQ.S)GO TO 505 NASNU279 451
C MODIFY CONNECTION TABLE TO ACCOUNT FOR MPG EQUATIONS. NASNU28U 452

CALL TIGER(NEQlG,IIICLO,NORIG) NASNU281 453
NOEP=NN NASNU282 454
CALL FIXIR(ILONOEP) NASNU283 455

C GENERATE NEW 16 AND NORI5 ARRAYS. NASNU284 456
505 CALL BRIGIT(IGIIIINVII3,INTICCNORIGIP) NASNU285 457

C PRINT INTERNAL/EXTERNAL CORRESPONDENCE TABLE. NASNU286 458
LEN=50 NASNU28S 459
IF(IPARAOMCA).EQ.5) GO TO 560 NASNU288 460
J=o NASNU269 461

510 WRITE(6,19) NASNU290 462
520 J=J+1 NASNU291 463

KEND= NASNU22 4b4
00 530 K=1,9,2 NASNU293 4b5
L=J+LEN (K-I)/2 NASNU294 466
LINE(K)=L NASNU295 4b?
IF(L.GT.NEW) GO TO 550 NASNU296 468
KEND=K+1 NASNU297 469

530 LINE(K+1)=NORIG(L) NASNU298 470
550 CONTINUE NASNU299 471

IF(KENU.E5.0)GO TO 560 NASNU300 472
WRITE(6,11)(LINE(K),K=1,KENO) NASNU30A 473
IF(9OOJ,LLN).NE.d)GO TO 520 NASNU302 474
J=J+4 LEN NASNU303 475
IF(J.LT.NEW) GO TO 513 NASNU304 47b

560 CONTINUE NASNU305 477
C CONVERT IaTART,IGNORE, IFIRST FROM ORIGINAL TO INTERNAL NUMBERS. NASNU3Jo 478

I=ISTA+IIGCIFIR NASNU307 479
IF(I.LE.O) SO TO 570 NASNU308 480
CALL FLIP(ISTARTISTAINVII3,ICC) NASNU309 481
CALL FLIP(IGNUKE,0IG ,INVII3,ICC) NASNU310 482
CALL FLIP(IFIRSTIFIRINV,113,IGC) NASNU31i 483
IF(IPARAM(10)..4.5) GO TO 570 NASNU312 484

C PRINT INTERNAL NUMBERS FOR A-CARDS. NASNU313 485
WRITEi6,5b1) NASNU314 48t

561 FORMAT(3DHI I CARDS (INTERNAL NUMBERS) /) NASNU31i 407
IF(ISEA.GT.I) WRITc(6,562) (ISTART(Ih•I=1,ISTA) NASNU316 488
IF(IIG .GT.O) WRITE(6,564) IIGNORE(I),0=1,IIG ) NASNU317 489
IF(IFIR.GT.I) WRITE(6,566) (IFIRST(I),I=1,IFIR) NASNU318 490

562 FORMAr(9N iSTART 2015/1009(gX,2015/)) NASNU319 491
564 FORMAT(9H SIGNORE ,20I5/1J0(9X,2015/)) NASNU320 492
56b FORMAT(9H SFIRST ,ZJI51j/o(9X,2015/)) NASNU321 493
570 CONTINUE NASNU322 494

C SET UP LIST OP POINTS TO IGNORE IN INT ARRAY. NASNU323 495
K=O NASNU324 496
IF(IPARAM(4).EQ.3) GO TO 920 NASNU325 491
IF(NOEP.LE.U) GO TO 920 NASNU32o 496

C NPC DEPENDENT POINTS FIRST. NASNU327 499
DO 911 I=,NUEP NASNU328 500
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J-ILO(I) NASNU329 501
IF(J.LE.0) GO TO 915 NASNU330 502
K-KeI NASNU331 503
INT(K)=ICC(J) NASNU332 504
IF(K.GE.MAXGRO) CALL FIXIT(INTK) NASNU333 505

915 CONTINUE NASNU334 506
920 IF(IGOEG.LE.O) GO TO 940 NASNU335 507,

C GRID POINTS WITH DEGREE.GT.IGDE6 SECOND. NASNU336 508
IF(IGOEG.GE.MM) GO TO 940 NASNU33? 509
CALL OEGREE(IGIIiINV) NASNU338 510

C HERE, INV(I)'DEGREE OF GRID POINT I NASNU339 511
DO 930 IsiNN NASNU34O 512
IF(JNV(I).LE.IGDEG) GO TO 930 NASNU341 513
K-K+l NASNU342 514
INT(K)-I NASNU343 515
IF(K.GE.IAXGRD) CALL FIXIT(INTK) NASNU344 516

930 CONTINUE NASNU345 517
940 IF(IIG.LE.0) GO To 960 NASNU346 518

C SIGNORE POINTS THIRD. NASNU347 519
O0 950 I'1,IIG NASNU348 520

J=IGNORE(I) NASNU349 521
IF(J.LE.0) GO TO 950 NASNU3SO 522
K-K+I NASNU351 523
INT(K)'J NASNU352 524
IF(K.GE.MAXGRD0 CALL FIxIT(INTK) NASNU353 525

950 CONTINUE NASNU354 526
C KENUMBER OF POINTS TO BE IGNORED BEFORE COMPRESSING LIST. NASNU35 527

960 IF(K.LE.0) GO TO 970 NASNU356 528
C DELETE POINTS LISTED IN INT ARRAY FROM CONNECTION TABLE IG. NASNU357 529

CALL MORRIS(INT,K,IGII1) NASNU358 530
970 CONTINUE NASNU3S9 531

C RENUMBER NODES WITH SUBROUTINE SCHEME. HASNU360 532
IF(IPARAN(II).EQ.6) IARG(5)-i NASNU361 533
II8=II3/? NASNU362 534
CALL SCHEME(IARG(1),IARG(2),IARG(3),IARG(4),IARG(5),IGIII, NASNU364 535
JNV(I),JNV(II8+1),JNV(C2II8+1),JNV(3II8+1).INTICC.ILD,IP) NASNU365 536

IF(IPARAM(IO);EQ.5) GO TO 580 NASNU3h8 137
WRITE(b,4)IB NASNU37O 538

C WRITE NEW NASTRAN DATA DECK. MASMU31 539
580 READ(99)8 NASNU372 540

WRITE(8,9)B NASNU373 541
IF(B(1).NE.BEGI)GO TO 580 NASNU374 542

590 READ(9,9)B NASNU375 543
IF(B(1).GE.SEQG.OR.B(1).EQ.,kNDD)GO TO 600 NASNU376 544
WRITE(8•9)B NASNU37? 545
GO TO 590 NASNU378 546

C WRITE SEQGP CARDS. NASNU379 54?
600 KREM=MOD(NEW,4) NASNU380 548

IF(NEW.GE.4) GO TO 605 NASNU38i 549
KBEG=I NASNU382 550
GO TO 612 NASNUJ83 551

605 IENO=NEW-KRLN-3 NASNU384 552
00 61a K=1,IENDI NASNU385 553
L=K+3 NASNU386 554

610 WRITE(8,12) (NORIG(I),ILD(I),I=KL) NASNU387 555
IF(KREM.EQ.j)GO TO 620 NASNU383 55b
KBEG:IENUt' NASNU389 557

612 OO 615 I:KBEGNEW NASNU390 558
615 WRITE(8,8) NORIG(I),ILO(I) NASNU391 559

C WRITE THE REMAINLER OF THE NASTRAN DECK. NASNU392 560
620 WRITE(8,9)6 NASNU393 5bl

IF(B(1).EQ.ENOLIGO TO 730 NASNU394 5b2
READ(9,9)8 NASNU395 563
GO TO 620 NASNU396 564

700 CONTINUE NAHNU397 565
IF(IPARAH(lO)'.,Q25) GO TO 900 NASNU398 566

C PRINT ORIGINAL GRID POINT CONNECTION TABLE. NASNU399 567
MAXD=MM NASNU400 568
L=MAXO/lI+I NASNU4OI 569
L=LEN/L NASNU40Z 5?0

705 FORMAT(IAHI GRID,5•X•H M[AXl5X,I3H-CONNECTIONS*,5X, NASNU403 571
t 23M(ORIGINAL G&IO NUMBERS) /5X, NASNU404 572
+ 20HPOINT COMP UI$T,.EGR ,11(8XSH') 4 'ASNU405 573

710 FORMAT(I1•,315,II19/25(25X,1119/)) NASNU406 574
00 750 I=I,NN NASNU407 575
IF(MOO(IL).E.1i) WRITE(6,705) NASNU408 576
DO 720 J=1,MAXD NASNU409 577

720 IP(J)=O NASNU4I1 578
G CALCULATE MOIST AND PRINT TABLE. NASNU41I 579

MOIST=O NASNU412 580
00 725 JZ1,HAXD NASNU413 581
K=IG(IJ) JJ 18 582
IF(K.EG.0) Go TC 725 NASNU415 583
HDIST=MAXO(MOISTIABS(I-K)) NASNU416 584
IP(J)=NORIG(K) NASNU41? 585

725 CONTINUE NASNU418 586
K=NORIG(I) NASNU419 587
IPl=INV(I,1) NASNU42O 588
IP2=INV(MAXGRO+I,1) NASNU421 589

750 WRITE(6,710) KIPIMLJIS•,iP2,(IP(J),JzIMAXOD) NASNU422 590
C PRINT CONNECTION TAULE FOR RENUMBERED NUMBERS. NASNU423 591

00 783 I:lNEH NASNU424 592
780 ICC(I)=IL3(I) NASNU425 593

CALL SWITCH(IGII1,LT,ICC,IP(1),IP(MAXDEGAL)) NASNU426 594
CALL OEGREE(IGIIlJNV(II8*1)) NASNU427 595
L:COMPNT(IG,1II1,JNV(),JNV(II÷18),JHV(CfII8+1),ICC) NASNU428 596
L=MAXO/26t1 NASNU429 597
L=LEN/L NASNU430 598

805 FORMAT(37HILABEL COIP MOIST DEGR CONNECTIONS 0lo, NASNU431 599
+ 20H(RCNUMOEREO NUMBERS) NASNU432 600
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810 FONMAT(Io,20 1,/ 2'(2Ax eIIS/)) NASNUJ33 601

00 85J I=1,;N NASNU434 602
IF(MOJ(IL).Lt.l) WRITE(b,d05) NASNU43t 603
DO A21 J=I1,AX0 NASNU436 604

820 IP(J)=O NASNU437 605
C CALCULATE MiOIl ANu PUINT TABLE. NASNU438 60b

MUIST=0 NASNU439 607

DO 025 J0I=,.AX NASNU440 60d
=IG(i)JI J1J 19 609

IF(K.EO.J) GO TO 825 NASNU442 610
MUIST=MAxAGMJIoTIA8S(I-K)) NASNU4W3 61L

IP(J)=K NASNU444 b12
825 CONTIUt NASNU445 613

C INV( I,)=IC(I1) EEORE PACKING NASNU446 614
0 INV(MAXGRj.I,1)=IOdL(I) 3EFORE PACKING NASNU447 615

IPI=INV(I,1) NASNU448 616
IP2=INV(C1AX000J+Il) NASNU449 617

850 WRITE(6,3IE) IIPIlIoisTIP?,(IP(J),J=IAXO) NASNU4SO 618
9q0 RETURN NASNU451 619

END NASNU452 620
SUDROJTI4E FLIP(LIOTN,'INV,II3,IGCC) FLIP 2 621

L CONVERT 0-ARRAY LIB[ OF LENGTH N FROM ORIGINAL TO INTERNAL NUMuERS. FLIP 3 622
COMMO,4 /A/ NAXA.UMAXOEG,NMOO FLIP 4623
UIMEN3IO1 LIST(C),INV(II3,2•,ICC(C) FLIP 5 624

C CHECK FOR DUPLICATE ADO ZERO CNTRIES AND RKDUCL N IF NECESSARY. FLIP o 625
CALL FlXIT(LIOT,N) FLIP 1 b26

IF(N.LL.3) 4L TURN FLIP d 627
00 20 I:1,1 FLIP 9 628
J:LIST(1) FLIP 10 629
IF(J.LL.O) GO TO 03 FLIP 11 630
LOC:J-1 FLIP 12 631

I LOC:HOD(LOGKMO0)+1 FLIP 13 632
IF(INV(LOClD.L.O) GO TO 30 FLIP 14 633

IF(INV(LOO,1).NE.J) GO TO 10 FLIP 15 634
K:INV(LOCG,) FLIP 16 63,

LIST())=IC=(K) FLIP 17 636
2J CONTINuE FLIP 18 63T

RETURN FLIP 19 638
C AOORT BANlIT OUL TG ILLEGAL GRID POINT REFZReNCE ON $-CONTROL CAROD FLIP Z2 639

3T WRITE(o,4J) J FLIP 21 640
40 FORMAT(I1HIOIu POINT .110,30H APPEARING ON A S CARD IS NOT , FLIP Z2 641

+ 25H A ST-0J&TURAL GR<d POINT. /111 FATAL ERROR. C FLIP 23 642
CALL 3OMTIT(8) FLIP 24 643
END FLIP 25 644
SUUROJT14E GOOAN(KAKJNINNOUT) GOOGAN 2 64i

C THI. ROUTINE <LAOS A NASTRAN OATA DECK AND RIGHT-ADJUSTS ALL GOOGAN 3 646
C BULK OATA IN ITS FIELOS. GOOGAN 4 647
C IN AODITION, TmE GALLIN: ARGUMENTS PROVIDE THE FOLLOWING OPTIONS - GOOGAN 5 648

C KA:I, PROCLSA ALL CAýdS IN THE NASTRAN DATA DECK, OR GOOGAN 6 649
C =2, PROCCES ONLY THOSE CARDS WIT-i A C OR G IN COLUMN 1, GOOGAN 7 650

C MPC CnROS, AND THOSE CONTINUATION CARDS WITH ALL 4OGAN 8 651
C NOMERIC FIELJS. THE ENODATA CARO IS WRITTEN IN ANY LASE.GOOGAN 9 652

C Kb = 1, CONVENT ALL d COLUMN FIELDS TO 16 COLUMN FIELDS, OR GOOGANIA 653
C = 2, THE FIELD WIJTHS REMAIT UNCrANGEO. GOOGAN11 654
C NIN = THE LOGICAL UNIT FROM WHICH THE INPUT DECK IS READ. GOOGAN12 655
C NOUT = THE LOGICAL UNIT ON WHICH THE OUTPUT IS WRITTEN. GOOGAN13 65o

C NEITHER NIN NO,< NOUT ARE RLWOJNO IN THIS ROUTINE. ;OOGAN14 657
C IF AN ASTERISK APPLARS IN FIELD I AFTER THE MNEMONIC, IT IS LEFT- GOOGAN15 658SADJUSTE. AGAINST THE MNEMONIC. GOOGAN16 659
G THE FOLLDWINO TWO (2) GARJS ARE REOUIREO I1 THE DATA DECK - GOOGAN17 660
C (1) A BEGIN BULK CAR) TO INDICATE THE BEGINNING OF THE GOOGAN18 661
C BULK DATA DECK, ANO GOOGAN19 662
C (2) AN ENODATA CARO To INDICATE THE END OF 

T
HE DATA DECK. GOODAN20 663

C ALL CARDS PRECtEINb THE 3EGIN BULK CARD ARE WRITTEN ON NOUT IFF KA=I. GOOGAN21 664
UIMENSION ANU5(10) GOOGAN22 665
COMMON A(80),IP(40) GOOGAN23 666
COMMON IA,13,ICARJIFLAGJJNBLMKHOLJMKINSRMKNIN GOOGAN24 667
COMMON NJLANK,NFIELU,I,ICOLIFIELD,IPROCITYPE GOOGAN25 668

COMMON KKASTKBLKMKIMKJNCOLNIP,AN GOOGAN26 669
COMMON /A/ MAXGRGMAXOEGKMODNMPC GOOGAN27 670
COMMON /3/ IPAAM(2O),IARG(5) GOOGAN28 671

COMMON /OOL/ ISTART(LOO),IGNORE(IDA),IFIRST(1Io) GOOGAN29 672
COMMON I)OLL/ IDOIMISFAIIGIFIRIGOEGISCH GOOGAN30 673
COMMON /NG/ NGRIO GOOGAN31 674

REAL MNIILLJJKK GOOGAN32 675
INTEGER EOF GOOGAN33 676

C DATA CAROS FOR ALPHABET (ALLOWS FOR FUTURE AUDITIONS TO GOOGAN34 677
C USER OPTION LIST). GOOGAN35 618

DATA JCO, E,.,H tNP/1H5,IHCIHOHEIHGIHRiHNIHP/ GOOGAN36 679
DATA AAIILL,•,R/IHAIHIIHLiHOIHR/ GOOGAN3T 680

DATA 3,ST,'U,Y/IHMIHS,HTIHUIHY/ GOOGAN38 681
DATA FHJJKK/IHFIHHIHJIHK/ GOOGAN39 682
DATA VWA/•D/HVIHWIHXIHZ/ GOOGAN40 683
DATA ASTERPLUSBLANKDOLLAR/IH-,IH+,IH ,IH$/ GOOGAN41 684

DATA ANU/MIHOLHIIH2,GH,$,H4,IHS,1H6,1H7,IHDIHYI GOOGAN42 685
DATA LFLAG/A/ GOOGAN43 686
DATA I804bIdOll/O0,/ GOOGAN44 687
LFLAG=LFLAG÷I GOOGAN4ui 686

9 FORMAT(IHI) DOOGAN4o 689
10 FORMAT(B)AD) GOOGAN47 690
11 FORHAT(BA1,4CBXBA1),3HRXZI5/3HAXZ,I5,4CX0•BAI),8A1) GOOGAN48 691

ICARD=O GOOGAN49 692
MKINSR=nZ GOOGANSO 693
MKNIN=NIN GOOGAN51 694

G REAL EXECUTIVE OR CASE CONTROL CARD. GOOGAN52 695
20 READ(NINDI)A OOGAN53 69b

IF(EOF(NIN).EQ.O)GO TO 21 GOOGAN54 697
IF(NIN.E:3.MKNIN)CALL ODMBIT(i) GOOGAN55 698
MKY'J=hNIN GOOGAN56 699
NIN:MKINSR GOOGAN57 700

54



MI(INSR-M<H0LD G000AN58 7011
GO TO oo GOOOLAN5i 702

21 IFLAG-0 4,00GANoU 704
ICAR3..ICARO+i 00)OGANoI 7U4

C PROCESS OUJTPUT JPTION CARO, IF PRESENT. G000ANb2 705
IF(ACI).NE.OOLLAR)uo To 26 GOOGAN63 706
IFILFLAG.4T.1) G0 TO 29 GOOGAN64 701

C LODI( FOR FIRST KE3YWORD. G00GAN65 708
ITYPE=0 GOOGANob 7U9
IF(A(2).L13.P.ANO.A(3).E0.U)ITYPE=I GOOGAN67 71U
IF(A(2).E4.M.ANU.A(3).E.Q.P)ITYPE.4 GiOOGAN~8 711
IF(A(2).E4.S.ANU.A(3.E,.E)ITYPEOS 500GAN69 112
IF(A(2).C.K.ANU.AC3) L4.11)ITYPE-6 GOOGANIO 71i
IF(A(2).E4i.N.AN(3.A(3) E1a.AA)ITYPEx8 GOOGAN71 71..
IF(A(2).1313.P.ANO.A(3).,L4.R)ITYPE=10 G0008NIZ 715
IF(A(2).EQ1.S.ANU.A(3) EQ.C)GO To 11030 GOOGANFJ 71b
0F(Af2).Eiu.S.ANL).A(3).EQ.T) GO TO 1280 UOOGAN74 717
IF(A(2).E4.U.ANU.A(3) .t3.E) GO TO 1250 600GAN75 718
IF(A(2).E(3.F.ANO.A(3).EQ.II) GO TO 1300 G0008N76 719
IF(A(2).EDl.II.ANU.A(3).EOJ.G) GO TO 1350 (.0008677 72.]
IF(A(2).E(0.1.ANLJ.A(3) .0E.R) GO TO 1380 G0UGAN78 721
IF(A(2).E.0.AA.AN]3.A(3).E0.T) ITYPE-L2 GOOGAN79 722
IF(A(2).E13.W.ANU.A(3).E8.AA) ITYPE=L3 t;OOGANd2 723
IF(A(2).NE.0I.OR.AC3) .NE.N)GO TO 1025 GOOGAN81 724

C INSERT CARUS FROM ALTERNATE FILE GOOGAN82 725
IPARAMtiCO)zi G0008683 726
IIKIOLJ=NIN GOOGAN84 721
NIN=MKINSR G00GAN85 728
MKINSR=MKH0LI GOOGAN86 729
00 1021 KI=II2,80 G00GAN87 730]
MKJ=81-M<I GDOGAN88 731

1021 ACMKIJ+1)-A(MI(J) G300GAN89 132
IPARAM(b)=4 00000691 733

1025 IF(ITYPE.Eta.0)0O TO 26 000GAN81 734.
C L30K FOR SLC014L) KEYWORJ. 6OUGAN92 738

I=3 GUOGAN93 736
22 I=1+1 G00GAN94 731

IF(I.GE.79)GO TO 26 G00GAN95 73d
IF(A(I).'4E.8LANI()GO rO 22 GOOGA3N96 739

24 101+1 GOOGAN97 140
IF(I.GE.id)G0 TO 26 u0408698 741
IF(A(L).E13.JLANK)GO TO 24 GOOGAN49 742
J=O 000081130 743
IFIA(I) .E3.S.ANO.A(I.1) .E.1.E)J=I GOOGAIOI 144
IF(A(I).E.].AA.ANO.ACI+1) .EQ.LL)J=2 00008102 745
IF(A(I).ELO.N.ANO.A(I41) .EQ.O)J=3 uuOGA0083 746
IF(ACI).EA.Y.ANO).A(I+1) .E13.)J=4 GOOGA104 747
IF(A(I) .EDl.M.AN0.A(I+i) .Ea.II) J=5 G00G8105 748
IF(A(I).EQ1.M.AND.A(I+i).EO.AA) J=6 000081136 149
IF(J.E113.O)GO TO 26 GOOGAiJ7 75U

C SET PARAMETIR. 00U08108 751
IPARA j(3TYPE) oJ GOOGA109 752
GO TO 26 G0008110 753

C READ $SCHEME CARD. 00008111 154
11013 CALL REAJIT(A,IP,NIP) 0000A112 755

ISCH~o 1 0000813 75..
I=MINO(NIP,5) u.000811. 757
IF(I.EQ.0) GO TO 29 00008115 756
00 1110 J=l,I 0000611, 759

1110 IARG(J)=IP(J) 130008117 760
GO TO 29 00008118 761

C READ JSTA-(t CARO]. 00008119 162
1280 CALL REAOIT(A,IP,NIP) (.00GA120 763

I=ISTA 00008121 764
ISTA. ISO 8+NIP G0008122 765
IFOISTA.Lc.130M) Go To 1205 U00GA123 76b.
IBOM=.2 G00008124 167
ISTA=IDIOM G0008125 768
GO TO 29 G000A126 769

1205 00 021U J..1,NIP 00008121 170
1210 ISTART(I+J)=OP(J) G0008128 771

GO TO 29 00008129 772
C READ SLEGiEE CARO3. 00O08130 773
1250 CALL REAJ~r(A,IP,NIP) G0008131 774

IGDEG=IP (1) 0000A132 775
G0 TO 29 00008133 776

C READ $FIRST CAROI. 00008134 7177
1300 CALL READOIT(A,IP,NIP) 00008135 778

I=IFIR G00GA136 779
IFIR=OFIR+NIP G00G8137 780
IF(IFIR.LE.I41M) 00 to 1308 G000A138 781
IEIOM.. 2 G0008139 782
IFIR.. 101M 00008140 783
G0 TO 29 00008141. 784

1308 00 1310 J..1,NIP 00008142 785
1310 IFIRSt(0+J)..IPCJ) G0O08143 786

G0 TO 29 00008144 787
C READ SIGNORE CARO]. GU0G8145 788

1350 CALL REA3ITCA,IP,NIP) G000A146 789
10110 00008147 790
II0..IIG+NIP G000A148 791
IF(IIG.Li.IOIM) GO TO 1360 G0008149 792
I80M=2 G0008150 793
IIG=OIIM G0008151 794
G0 TO 29 G0008152 795

1360 D0 1365 Jol,NIP G00G8153 796
1365 IGNORE(I+J)..IP(J) 00008154 797

GO TO 29 000G8155 79A
C READ %GRID CARD. 00008156 799
1380 CALL REAOITCA,1P,NIP) 00008187 800
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NORID=IP (1) 00000158 801
GO TO 29 G000A059 802

C LOOK FOR BEGIN BULK CARD. 0000A160 801
26 I=0 U00GA161 804
21 0(2+1 G00GA162 805

IF (I. GT.175)00O TO 29 GOOOAlb3 806
IF(A(I).EtOLANK)0O TO 27 G000A164 80?
rF(A(I).NL.810U TO 29 GOOGA165 808
IF(A(Io1).NE.E)GO TO 29 GOOGA166 809
IF(A(1t2).NE.ddOO TO 29 GOOGAlAT 8100
IF(A(I+3).NE.II)GO TO 29 00000168 811
IFLAG:1 GOOGA169 812

C LEFF-ADJUST BEGIN BULK CARS. GDOGAITO 813
K=73-1 GOOGA0171 814
DO 28 Jml,72 GOOGA172 815
IF(J.LL.K)A(O)=A(J+I-1) L0000173 816

28 IFIJ.GT.K)A(J)=BLANK GOOGA174 817
IF(LFLAO.OT.1) GO TO 29 GOOGA175 818

C REJECT ILLEGAL PARAMErERS AND SET To DEFAULTS. GO00A176 819
IF) IPARAM(1) .NE.2.ANO.IPDNAM(1) .NE.3) IPARAMCI)=.1 GOOGA177 820
DO 1450 I=2,9 00000176 821

1450 IF(IPARAM(I).NL.41 IPARAM(0)=3 GO0GA119 822
IF (0PDRA4)10).NE.b) OPDRAM(10)=5 0000A180 823
0F(IPAROM(12).NE.3) IPAROM(12):4 G000A181 824
OF(IPDRAH(13).NO..) OMDNýAM(13)=3 G00GA182 825
CALL 0R13)NuRID) GOOGA183 826
I=ISTA+ 0I040FOROESGrI+IGJEG GO00A184 827
IF) I.LL.0) Go TO 29 .006A185 825

C CHECK FOR ILLEuAL SCHEME ARýGUMENTS. 00000186 829
D0 14.L 1=1,3 0000010? 830

1460 IF)IANO(I).LT.1.DNý.IARo(I).GT.MA0ORO)) 100.18=1 GDOOA186 841
IF ( IANG( 4) .LT. 2.OR.IARG0(4).GT.O3) I8DMB~1 00000189 832
IF(IAMO(5h.LT.0.OR.IARu(5).OT.1) 18086'1 GDOOA13U 833
WRITE (b,3 3)00OG191 83.
IF(ISCH.(2.D) WRITE)6,1500) (10R0(0),0:1,5) 0000A112 835

1500 FORMAT(//,9H LECHEM1E ,10110/200(gX,10li0ll) GO3GA193 836
IF)(1IT0 .GT .D0) WRIT1'(6,1505 ) ( ISTART(I) ,IUI:1, ISTO) GOOGA194 831

15000 F0RMAT(//,9H iSTART ,IOIIA/200)qA,oIEiL/)) G00GA195 036
0FCIOJLo..T.0) wRiTE(5.,1510) IGOEG GOOGA19o 639

1510 FDRMDT(//,9H IUcONEE l0DIlU/200(9X,1GI10/)) GOOGA191 840
IF)IFIFR.OT.D) WROTE(6,1515) (IF0RST(0),I=1,IFOR) uDOOISO9 841

1515 FDRMATC//,9N IFIRST ,131o1/200(9x,l0110/)) 00000131 842
IF(II0.OT.0) HRITE(6,1',2U) (0ONORE(I),0:1,I10) 00000200 843

1520 FDRMAT(//,96 iDONONE ,10Il2/200(9X,1010I/)) uDOG420l 844
IF(190MH.EO.1) CALL BOHI0T)4) G0000202 845
IF(I8OM.E4ý.2) CALL 30MBIT(9) 00000203 846

21 0F(KA.EJ1.1) 6R015(NDUT,10)A 0030020. 847
IFCIFLAG.EO.3)00 TO 20 00000205 846

C REFURN IF RIOHT-00000TINS OF CARDS IS NOT NEEDED. 0O000206 849
IF) 0PDRA1(5l .EQ.3.ANJ.IPARAM6)6 .E0.3) RETURN 30001Ž017 850

C REDO BULK DATA CANE, 00000208 l
30 kE00L90N,10)0 00000209 092

IF(EOF(N05).EI.0)GO To 31 LOOG0210 85..
IF(NIN.cOA.MKN0N) CALL OOH910(1) G0000211 854

C SNITCH INPUT FILES 0000A212 8395
MKHOL 0:505 0000A213 .
NIN=MKINSN 0000A21. 851
MKINSN:=MKHSLO 00000215 858
0,0 TO 30 u2000216 899

31 ICORU=ICDN(Jt1 (00000Ž11 86U
C LEFT-ADJUST FIRST FILLS. 0000A216 861

D0 1600 :1.6, uO000219 862
IF(030).Nc.ILANK) G0 TO 1610 GO000220 860

1600 CONTINUE G0000221 664
G0 TO S0 00000222 865

1610 IF)I.E20.1) ;0 TO l5OS G0000223 866
J11- G0DGA224 861
K=8-O 0000022, 808
DO 1+20 I:1,K 00000226 86,9
0()12D)1O) 600000227 811

10200 AIJ)SJLANK 00000226 871
1.50 CONTI 401 00000221 812

C LOOK FOR SLOO;P CANE. 00000230 673
IF(D(E).EO,.S.ANU.D(2).L=J.E.AND.A(3).LL+.0.AND.A(4).cO4.G)IPARDM)7)=4G0000231 8/.

C LOOK FOR 0001200 CARD. G0000232 875
IF)0~)DhELJ.OLLAR.ANS.KD.EO.l)GS TO 05 G0000233 810

L LOOK FOý NOJT ;030 ARJ. 6ODOE23. 871
1=0 00000239 878

32 0=0+1 00000236 b79
DF(I.OT.15)00 TO 09 60000A237 361
OF(D)I).LO.IOLDNK)G0 TO 32 (2000206 881
IF)A(0).NE-.t..IoO TOS 00000OG231 ad,
IF(A DI0+1) .NE.,)G0 TO 40 G00GA240 883
0FD(A(I+2).NE.S)Lo TO 40 G00G0241 884
IF)DC IoO).NE.O)SO TO 40 00000242 685

C LEFT-AOJD..T ENOASTA GINýO. G00GAŽ43 61o.
K: 70-I U000A244 881
DO 30 J=1,72 00000249 809
IF(J.LLi *<0)03J=0)0*0-1) GDOOGA24a 881)

J05 OF)J. T. <0)0()=BALDNK G00GA24. 890
WRITE (5001,10) A 00000248 891
RE TURN 00000249 892

35 WRITE ((OUT, lilA 40000Ž9ý0 090
G0 TO oD GUOGA251 894

C DETERMINE IF CANL S T5 15ý 5 P)CESSLD. 00000252 890
40J IF (KA .La .1)oO; TO 150 ýUD00253 89 b

IF)0)0).EO.C.S'c.0)1).i,.OG)GO TO 140O 00000254 891
IF)(D)1).-A11. A.ON. A(2).sP)DGO TO 15 0 00000255 690
0001=3 60000020 891
IF)D(1).C...ASTER)$S TOS 00000G251 950

56



IF(A(1).EQ.PLU06O'~ TO 60 GOOGA258 901
GO To 30 GOOGA253 902

50 NCOL-lb GOOGA260 903
60 NFIELO=6..INCUL G00GA26L 904

I-0 G00GA262 905
70 1=0+1 GOOGA263 906

IF(I.GT.NFIELLi)k.O TO 150 GOOGA26'. 90?
IPROC 0 GOOGA2o5 908
IFLAGO0 GOOGAZbo 909
J- 0 GOOtA2*f 910

80 J-J.' 1.0068268 911
IF(IPROC.E.J.1)GO TO F0 GOOJGAZ6S 912
IF(J.LE.ACOL)LO To 90 G00D.A2?0 913
IF(IFLAG.EQ.1)GO TO 30 GOOGA271 914.
GO TO 70 GOOGA272 915

90 ICOL-S+NCOL(Il-i)*J uUOI.A273 916
IF(A(ICOL).Ea.BLAN'C)SO TO 80 6006827'. 917
IFLAG-1 GOOGAM? 918
00 100 L-L1,0 GOOGA2?6 919

100 IF(A(ICOL).t0Q.ANUPI(L))IPROC-1 GOOGA211 940
GO TO 80 GOOGA278 921

C PROCESS FIRST FIELD. GOOGA2?9 922
150 NCOL-8 GOOGA260 923

KAST.8 GOOGA261 924
KOLK= 8 400GA281 92i
DO 163 1-1,8 GOOGAZ63 926
IF(A(li..3LtLANK.ANO.A(I).NE.ASTLR.ANO.A(1+1).EQ.BLANK)Ic0LK=I+1 600GA28'4 9er
IF(A(I) .Ea.ASTLR)I(AST-I GUOGA26, 928

163 IF(A(I).EQ.A5TLR)NCOL=16 GOOG&286 929
1F(A1V.:0.PLUS)NJOL=8 GOOGA28f 930
IF(NCOL.E4(.1o)IO ro 070 G00GA258 931
IF(KS.LG.2)OO TO 200 G00GA289 9.42
IF(A(L).'4E.PLUS)A(KdLK)-A;TER UOOGA8290 933
IF(A(1) .E-.PLUS) A(I)=ASTE't G0OGA291 934
GO TO 200 GOOGA292 935

£00 IF(A(L).EZ.ASTLR)Go TO Z0o ..OO.,A293 936
IA=MI .40 (AST,4(BLK) G03GA294 937
ID=MAAI (KAST,(.~LK) GU3GA295 938
8(05) =BLANK G.OOGA236 939
A(16) =ASTE, 603UA201 940

C RIGIT-AOJUST ALL SULK L)ATA WHICH IS TO 3t PROCEbSED. G00GA24a 941
200 NFIELO=04/NC.OL GOUGA299 942

IFIEL0=0 6.00GASO0 943
210 IFIELJ=IFI~LJUl GUOGA301 944

IF(IFILLO.)..T.NFIELD)GJ to 300o GOOGA302 945
I~c GOOGA303 946

220 I=I+I GOUGA304 947
IF(I.3T.'h.OL)Go To 210 ýOOGA305 9,.8
ICUL= 9+NCOLIFIEL')-1 GOOGAS06 949
IF(A(ICOL).EQ.&LANKC)GO TO 220 GOOGA3.07 950
N0LAN.(=I-I G00OGA308 9ý,1
NN=NCOL-.3JLA'3K G000A30i 952
00 230 I=1,IdCOL GOOGA310 953
J=9+NGOL-IFIELO-I (GOOGA31I 954.
JNBZJ-NBLANK 400GA312 95i
IF(0.LE.4N)AfJ)ýA(JNB) G03GA3I3 956
IF(I.GT.N.4) A(J)=8LAN9( LOOGA31. 957

?30 CONTINUE GOOGA315 956
GO TO 210 G0066316 959

L WRITE NEW CAiO. .,OOGA317 9b0
300 IF(KB.LE(.i) A(r3)=AsrER G00GA,)i6 961

IF(NCOL.El.8.ANO).Kt).EA.I)GO TO 310 GOOGA319 962
WRt(O),JAGOOGA320 963

GO TO 30 GUOGA321 964
310 WRITE (NOJT,11) (A(I),I~lp40),I1CARD,1ýARj, (A(I)s 1=4.18u) GOOGA322 965

GO TO 30 600OGA323 9b0o
END GOOGAS24 967
SUSIOUTI4-i ý,RIJ(NGRIO) GRID 2 968

C PARTITION LXPANIUAdLE CORE. GRID 3 '969
COIIION /1IT~S/ N3ITIN,,901Ti: GROG 4 970
COMIH /A/ PIAXGRJ,MAXOEG GRID 5 971
COMMION /</ II(7),KO,< GROG 0 972
MAX=16Z84 GRID 7 973
N4=NGR ID GRID 8 974
NdITIN =J0J1 20 975
IF(N.Lt.100) A~100 GRID 11 976
IF(N.GT.l0AX) G~O TO 40 GRID 12 9t?

L CAL.ULAtE NI00.1 11(2) OF I,;.MATRIx. GRID 13 970
e0 L~b0/N6i TIN GRID t4 979

Pl=60/NL~I LA GRID 15 9A0o
N=N+L-M-1 GROG 16 981
N=N-MOD((4,LN) (,RID L7 982
MAXGRO=N ;RID 18 983

L IzPAL;KEJ LEIGTH FOR~ INT-114AL NUMBER. GRID 19 984
C .'PCKD E~,H ORJRuIAL NUMBER. GRID 20 985
I=N/L GRIU 21 985
J=N/M GRID 22 987

C SET UP OIMtr.AIONS IN 11 Ai4AAY, WHERE IG(IIi,i12),INV(113,2), GRID 23 988
C INTdI14),ICL(0I5),IL.(II6),40RIG(II?) GRILL 2. 9803

II(1)zI GRID 25 990
II(3)=2*J GRID 2b 991
11(4)=~J GRID 2? 992
II (5)=~j GROG 28 993
11)6) .U GRID 29 994
10(7) zj GRID 30 99,

I~2II3).1I.(II~+I(6)II7)GRID 31 996
II2)=((K3-?-I)/(11(1)*2) GRID 32 99?

C UENOIINATOR CONiAINS A 2 TO ALLOW FOR 2 bLiAICH ARR(AYS, EACH OF GRID 43 9-js
C LEN.;rH 15101,. GROG 34. 999
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MAXDES=II(2) GRID 36 1001
RETURN GRID 37 1002

C SU3iSTITUTE MAX IF NGRIJ Too LARGE. GRID 38 1003
40 N=MAX GRID 39 1004

WRITE(b,5A) NGRID,N GRID 40 1005
50 FORMAT(23HABANOIT WARNING MESSAGE/IOX,6HSGRID I1IO,5X, GRID 41 1006

+ 9HTO0 LARGE /IOX,6HIGRIO ,IlO,5X,12HSUBSTITUTED. GRID 42 1007
GO TO 20 GRID 43 1008
END GRID 44 1009
SUBROUTINc REAOIT(AIPNIP) READIT 2 llA

C THIS ROUTINE READS AND STORES (IN IP) NUMERIC DATA APPEARING ON READIT 3 1011
C A-CONTROL CAROS UP TO COLUMN 72. READIT 4 1012

DIMENSION ANUM(10) READIT 5 1013
DIMENSION A(l),IP(E) READIT 6 1014
DATA ANUM/1HUIHI,1H2,1H3,lH4,iH5,1HbH7,IHBI1H9/ READIT 7 1015

C INITIALIZE ARRAY. READIT 8 1016
NIP=O REAOIT 9 1017
DO 10 I=1,40 READITIO 1018

10 I)I) =0 READITl1 1019
I=3 READIT12 1020
DO 70 KOUNT=l,40 READIT13 1021
NUM = READIT14 1022
NUMFL=O READIT15 1023

20 I=It1 READITI6 1024
IF(I.LE.72) GO TO 30 READITI7 1025
IF(NUHFL.LQ.1) GO TO bO READITI8 1026
RETURN READIT19 1027

30 K=99 READIT20 1028
DO 40 J1liO READIT21 1029

40 IF(A(I).EA.ANUM(Jf) K=J-1 READIT22 1030
IFIK.NE.99) GO TO 50 READIT23 1031
IF(NUHFL) 60,20,60 READIT24 1032

50 NUMFL=I READIT25 1033
NUM=I0rNUM+K READIT26 1034
GO To 20 READIT27 1035

60 NIP=KOUNT READIT28 1036
IP(NIP)= NUM READIT29 103?

70 CONTINUE READIT30 1038
NIP=40 READIT31 1039
RETURN READIT32 1040
END READIT33 1041
SUBROUTINE BOMBIT(IERR) HOMBIT 2 1042

C BOHB BANDIT TO SUPPRESS THE EXECUTION OF NASTRAN. BOMBIT 3 1043
COMMON /d/ IPARAM(2D) BOMBIT 4 1044
COMMON /K/ II(7),KORE,IFL BO0BIT 5 1045

3 FORMAT(4IHIINSUFFICIENT CORE OR SGRID N CARD REQUIRED) JJ 21 104o
5 FORMAT(2JI(lfH,I30X/)) BOMBITI5 1047

CALL REMARK(4H ............................... ) BOMBIT16 1048
GO TO (10,26,3U,40950,60,70980,90), IERR BOMBIT17 1049

C EOF ENCOUNTERED. BOMBIT18 1050
10 WRITE(6,12) BOMBITi9 1051
12 FORMAT(55HldANOIT FATAL ERROR - MISSING BEGIN BULK OR ENODATABOMBIT20 1052

+ 6H CARD. ) BOMBIT2i 1053
CALL REMARK(39H -- MISSING BEGIN BULK OR ENODATA CARD I BOMBIT22 1054
GO TO 500 BOMBIT23 1055

C BULK DATA CARO OUT OF SORT. BOMBIT24 1056
20 CALL REMARK(31H -aULK DATA CARD OUT OF SORT ) BDMBIT25 1057

GO TO 500 BOMBIT26 1058
C SEQSP CARDS IN dECK AND RESEQUENCING REQUESTED. BDOMBIT27 1059

30 CALL REMARK(32H -- SEQGP CARDS ALREADY IN DECK I BOMBIT2A 1060
GO TO 500 BOMBIT29 1061

C %SCHEME ILLEGAL ARGUMENTS. BOMBIT30 1062
40 WRITE(6,42) BOMBIT3L 1063
42 FORMAT(46HiBANDIT FATAL ERROR - ILLEGAL ARGUMENTS ON, BOmBTT32 1064

+ 14H $SCHEME CARD. ) BOMBIT33 1065
CALL REMARK(3XH "ILLEGAL $SCHEME ARGUMENTS I BOMBIT34 1066
GO TO 500 BOMBIT35 1067

C TOO MANY TERMS IN MPG EQUATION. BOMBIT36 1068
50 CALL REMARK(36H MNPC EQUATION HAS TOO MANY TERMS I BOMBITS7 1069

GO TO 500 BOMBIT38 1070
C MAXOEG EXCEEDOE. BOMBIT39 1071

60 CALL REMARK(28H -- MAXIMUM DEGREE EXCEEDED I BOMBIT40 1072
WRITE(6,3) jj 22 1073
GO TO 500 BOMBIT42 1074

C MAXGRO EXCEEDED. BOMBIT43 1075
70 CALL REMARK(39H --MAX NUMBER OF GRID POINTS EXCEEDED I BOMBIT44 1076

WRITE(6,3) JJ 23 1077
GO TO 500 BOMBIT46 1078

C NON-EXISTENT GRID POINT REFERENCE ON $-CARD 80BIT47 1079
80 CALL REMARK(32H *ILLEGAL REFERENCE ON S-CARD ) BOMBIT48 1080

Go TO 500 BD0BIT49. 1081
C TOO MANY GRID POINTS ON $-CARD. B0MBITS0 1082

90 WRITE(6, 92) OMBIT51 1083
92 FORMAT(S1HIAANDIT FATAL ERROR - Too MANY POINTS ON S-CARD) BOMBITS2 1084

CALL REMARK(30H -TO0 MANY POINTS ON S-CARD ) BOMBIT53 1085
GO TO 500 BOMBIT54 1086

C ABORT BANDIT. BOMBIT55 1087
500 CALL REMARK(17H -BANDIT ABORT ) BOMBIT56 1088

CALL REMARK(23H "NASTRAN SUPPRESSED BOMBITS7 1089
CALL REMARK(I4H #.............. . .. #* .... ) BOMBIT58 1090
WRITE(6,5) BOMBIT59 1891
STOP BOMBIT66 1092
END BOMBIT67 1093
SUBROUTINE SCAT(KG ,NCONNEWINV,113,NORIG) SCAT 2 1094

C THIS ROUTINE USES SCATTER SORT TECHNIQUES FOR EACH GRID POINT SCAT 3 1095
C ENCOUNTERED TO DETERMINE WHETHER OR NOT THE POINT HAS SCAT 4 1096
C BEEN SEEN BEFORE. IF NOT, INV, NORIG, AND NEW ARE UPDATED. SCAT 5 1097
C INV(I,i) CONTAINS AN ORIGINAL GRID POINT NUMBER SCAT 6 1098
C INV(12) CONTAINS THE INTERNAL NUMBER ASSIGNED TO IT (BEFORE SORTING) SCAT 7 1099

DIMENSION INV(II3,2),NORIG(1) SCAT a 1100
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COMMON /A/ MAXGRO,MAXJEG,KMOD SCAT 9 110±
DIMENSION KG(i) SCAT 10 IL02
DO 100 I1±,NCON SCAT ±1 L103
NOL 0 KG (I) SCAT 12 1104
IF(NOLD.EG.0)GO TO 100 SCAT 13 1105
LOC=NOLO-1 SCAT 14 1±06

10 LOC*MOD(LOCKMOO)+1 SCAT 15 L1L1
20 IF(INV(LOCL).NE.0) GO TO 30 SCAT 16 1108

INV(LOC,±)=NOLO SCAT 11 1109
NEW:NEW+I SCAT 18 1110
IF(NEW.GT.MAXGRO) GO TO 150 SCAT 19 L111:
NORIG(NEW)=NOLD SCAT 20 1112
INV(LOC,2)=NEW SCAT Z2 1113
GO TO 40 SCAT 22 1114

30 IF(INVILOC,1).NE.NOLD) GO TO 10 SCAT 23 ±115
40 KG(I):INV(LOC,2) SCAT 24 1116

100 CONTINUE SCAT 25 111I
RETURN SCAT 26 1118

150 WRITE(bL60) MAXGRO SCAT 27 1L19
160 FORMAT(35Hi THIS STRUCTURE CONTAINS MORE THAN,16, SCAT 28 1120

+ 14H GRIO POINTS. /l4H FATAL ERROR. ) SCAT 29 1121
CALL dOMBIT(?) SCAT 30 1122
END SCAT 31 1123
SUBROUTINE ARIGIT(IGII1,INVII3,INTICCNORIGIP) BRIGIT 2 1124

C THIS ROUTINE GENERATES A NEW INTERNAL/EXTERNAL CORRESPONDENCE BRIGIT 3 1125
C TABLE NORIG AND CONNECTION TABLE IG SUCH THAT THE NEW INTERNAL BRIGIT 4 1126
C NUMBERS CORRESPOND TO A SORT OF THE ORIGINAL NUMBERS INTO BRIGIT 5 1127
C ASCENDING ORDER. BRIGIT 6 1±28
C INPUT - IGINVNORIG BRIGIT 7 1129
C OUTPUT - IGNORIGICC BRIGIT 8 1130
C SCRATCH - INTIP BRIGIT 9 1131

OIMENSION IG(III,±thINV(113,2) BRIGITI± 1132
DIMENSION INT(±),ICC(l),NORIG(±),IP(1) BRIGITII 1133
COMMON /S/ NNMMIHIJ BRIGITi2 1134
COMMON /A/ MAXGRU,MAXOEGKMOONMPC BRIGIT13 1135
COMMON /OITS/ NdITIN,NDITEXOIPASS BRIGITI4 ±136
REWIND 8 BRIGITI5 1137

C PERFORM A ROUGH SORT OF THE ORIGINAL GRID NUMBERS. BRIGITL6 1138
L=O ORIGITI7 1139
KFAC=-1 BRIGIT18 1140

20 KFAC=KFAC+I BRIGITL9 1141
MIN=2147483647 BRIGIT20 1±42
00 50 I=t,KHOO BRIGIT21 1143
IF(INV(I,1).GT.(KFAC-KMOD)) BRIGIT22 1144

+ MIN=MINO(MININV(Ij)) BRIGIT23 1L45
50 CONTINUE BRIGIT24 L146

KFAC=(MIN-I)/KMOO BRIGIT25 1147
DO 80 I=lKMOO BRIGIT26 1148
IS=INV(Ii) BRIGIT21 1149
IF(IS.LE.(KFACHKMOO).UR.IS.GT.(KFAC4I1)KMOD)GO TO 80 BRIGIT28 1150
L=L+1 BRIGIT29 1151
INT(L)=INV(I1,) BRIGIT3O 1152

80 CONTINUE BRIGIT31 1153
IF(L.LT.NN)GO TO 20 BRIGITJ2 1154

C COMPLETE THE SORTING OF THE ORIGINAL GRID NUMBERS. BRIGIT33 1155
CALL SORT(INTNN) BRIGIT34 1156

C DETERMINE CORRESPONDENCE (ICC) BETWEEN NORIG AND INT ARRAYS. BRIGIT35 1157
D0 130 I=INN BRIGIT36 1158
L=INT(I) BRIGIT3S 1159
LOC=L-1 BRIGIT38 1160

110 LOC=MOD(LOC,KMOD),l BRIGIT39 1161
120 IF(INV(LOCI).NE.L) GO TO 110 BRIGIT4O 1162

M=INV(LOC,2) BRIGIT4I 1163
ICC(M)=1 BRIGIT42 ±164

130 CONTINUE BRIGIT43 1165
C TRANSFER INT ARRAY TO NORIG ARRAY. BRIGIT44 ±166

00 220 I=LNN BRIGIT4ý 1167
220 NORIG(I)=INT(I) BRIGIT46 ±168

C CHANGE IG MATRIX ACCORDING TO CORRESPONDENCE TABLE ICC. BRIGIT4T 1169
CALL SWITDH(IGII±,INTICCIP(1),IP(MAXDEG+1)) BRIGIT46 1±10
REWIND B BRIGIT49 1111
RETURN BRIGITSO 1172
END BRIGITSL 1173
SUBROUTINE SORT(LISTNL) SORT 2 i174

C THIS SUBROUTINE SORTS A LIST OF LENGTH NL AND IS BIASED TOWARDS THOSE SORT 3 1175
C LISTS NOT BADLY OUT OF SORT. SORT 4 ±176

DIMENSION LIST(1) SORT 5 1171
IF(NL.LE.1 RETURN SORT 6 ±118
NLI=NL-1 SORT 7 1179
00 20 I=INLI SORT 8 1180
K=NL-I SORT 9 1181
KFLAG=O SORT 10 1182
00 10 J=ZK SORT 11 1183
IF(LIST(J).LE.LIST(J+I)) GO TO 10 SORT 12 1184
KFLAG:I SORT 13 1185
L-LIST(J) SORT 14 1186
LIST(J):LIST(J+I) SORT 15 1187
LIST ( J÷i)=L SORT 16 1188

10 CONTINUE SORT 17 1189
IF(KFLAG.EG.0) RETURN SORT 18 1190

20 CONTINUE SORT 19 1191
RETURN SORT 20 1192
END SORT 21 1193
SUBROUTINE SETIG(KGLKG2,IGPIIINORIG) SETIG 2 1194

C THIS ROUTINE SETS IG(KGI,-)=KG2 AND IG(KG2,-)-KGI IF THIS SETIG 3 1195
C CONNECTION HAS NoT ALREADY BEEN SET. SETIG 4 1196

DIMENSION IG(II±,I),NORIG(1) SETIG 5 1197
COMMON /S/ NN,MM,IH,10 SETIG 6 1198
COMMON /A/ MAXGRD,MAXOEG,KMOD,NMPC SETIG 1 1199
COMMON /BITS/ NBITINNBITEXIPASS SETIG 8 1200
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IF(KGI.E2.I)RETURN SErbG 9 1201
IF(KG2.E.O.)RETURN 010IG10 1202
IF (KG I.E3. K12(RETURN SETIG 11 1203
00 50 LOOP=1,2 SETIG 12 1204
L=KGI SETIG 13 1205
K- KG2 SETIG 14 1206
IF)LOOP.EA1.1) GO TO 20 0(100 15 1201
L'KG2 SETIG 16 1208
K'KGI SEInG 17 1209

2a M4'0 SETIG 18 1210
30 MZM,1 SETIG 19 1211

IF(M.Gt.MAX0EG) GO TO 60 SETIG 20 1212
IS - IG)L,M) 44 24 1213
IF)IS.CQ.0) GO TO 40 SETIG 22 1214
IF)IS.ME.K) GO TO 30 SETIG 23 1215
GO TO 5I SETOG 24 1216

40 IG(L,91) = K 44 25 1217
IMMMAM0)MM,M) SET IG Zo e121

5J CONTINUE 56101 21 1219
RE TURN SETIG 28 1220

6U WRITE (6,10) N4RIG()LhMATOEG SETIG 29 1221
70 FORMAT)12H1 GRbU POINT,012,26H HAS I321,REE GREATER THAN,16/ SETIG 30 12ee
+ 14H FOTAL ERROR. ISET IG it 1224
CALL 80MOIT)6) SETIG 32 1224
END 0 5100 44 1225
SUBROUTINE T0GER)NEu,EG,101,LIST,NORIG) TIGER 2 1226

C THIS ROUTINE MAKES AOL)ITIONS TO THE CONNECTION TABLE 00 TO REFLECT TIG6ER 3 1201
C THE PRESENuE OF MPG'S A90 STORES THE DEPENOENT POINTS IN LIS

T
. TIGýER 4 1228

C NEO=NUM8ER OF MPC EQUATIONS. TIGER 5 1229
JIMENSION IG)II1,1),LIST)1),NOMIG)1) t IGER 6 123..
COMMON4 /i/ J4N,MM,IH,I9 TIGER 7 12.31
COMMON /A/ NIAUR3,HAA4EG,KMOO,NMPC TIGER 8 1232
COMMON /4)15/ N4IITIN,NBITEA,IPASS TIGER 9 123s
UIMENSIO.4 KU,(4O) TIGER 10 1234
IF)NE.Q.c4.A)RE)URN TIGER 11 1230
REWINd 11 TIGER 12 123t,

C Toll IALIZOý LIST. T IGER 13 123?
30 20 I=I,NN TIGER 14 1240

20 LIST)I)=O TIGER 15 1239
C GENERATE ALW CUNNECTIONS. TOI.ER Io 1240

00 105 10=1,NEu TIGER 17 1041
REAl) El) <. TIGER 16 124i
IGRIO=KG)1) TIGER 19 1243
LIST) IGROIJ)IGRI4 TIGER 23 1244
00 103 I'1,MAA0EG TIGER ?1 1243
L =IG)I,;RIU,I) 44 26 124t
03 104 4..2,NHPC TIGER 23 1247

100 CALL SETIG)L,KG)4),IG,IO1,NORIG) TIGER/k4 1248
REWINO 11 TIGER 2, 1249
RETURN TIGER 2P 1250
END TIGER 21 1251
SUBROUTINE SwiTCH(UG,II1,IFLAG,KT,KA,Kfl) SWITCH 2 1252

C THIS SUBROUTINEL GENcRATES A MEW 10 MATRIX ACCURGING TO THE SWITCH 4 1253
C CORRESPON0ENCE TOOLS KT, WHICH MUST 6k SET UP 3WITCH 4 1254
C PRIOR To THE CALL. ONLY INTERNAL NUMBiERS ARE ALLOWEd SWITCH 5 125,
C AS VALUES OF KI. SWITCH 6 125o
C SWITCH 1 1251
C INPJT - IO,KT SWITCH 8 1258
C OUTPUT - 10 SWITCH 9 1259
C SCRATCH - IFLAG,KA,K3 SWIOCH13 12,3
C SWITCH1I 1261

DIMENSION 0G(II1,1) ,IFLAGl)1),KT()G ,ACX) ,KA)1) SWITCHI2! 12o2
COMMO14 /S/ NN,MM,IH1,I3 SWITCHI4 l2s4
COMMON /A/ .MAXGRO,MAXOES,KMOA,NMPC SWITCH14. 126.
COMMON /d1)1/ NOT3IIN,NdIT1EA,IPASS SWITCHI, 12.5

C RTZýORRESPUNDcNCS OAdLL. RT)4L0) NEW. SWITCHG.. 126,
C KAK8 TEMPORARY STORAGE ROUWS. SWITCHII 1262

00104J IENN SWITCH16 12,6
00910 J1I,M1i SWITCH19 1269
L = 16)1,4) 44 27 127d
IF)L.L.E.O) GO TO 129 SWITCH/1 1211
ISRKTIL) SWITCH22 1272
IG)1,4) = 1i 44 28 1273

90 CONTINUE SWITCH2. 1274
125 CONTINUE SWITCH25 121,

C INIT IALIZE FLAG-. * wITCH2U 12?.
GO0120 1:1,NN SWITCH/7 1211

120 IFLAG)I) '0 SWIOCMH2i 1271,
C INITOALI2ý TCMP3RAY~ GT40J),;E ROWS. SWITCHOI 1219

00 134 1=1,114 ýw1TCHSU 12Ol
KA)I) 'I SWITCH4E 1281

134 KO)I)=O ,WOTCH42 1282
C RE-ORDER RUW, OF 10 NUATRIA. SWITCH33 1283

00 20J IROW'1,NN SWITC;H4- 12b4
IF)IFlSAG)INOW)-Q.1) 43 T) 200 SWITCH3Sj 128,
IFIRT)IR'3H).L4.1R34) GO TO 200 SWITCH3, 126.
IFLAG (I-R0W) = SWIOCH4? 1281
00 140 J=1,Nh SWITC;HAS 1288

140 RA()4 = IG)IRJW,4) 44 21 1201
L=KT) RORE) SWIOO;H40 129D

155 IFLAG()=LG SWITCH4.1 1291
00 164 J=1,M4 SWITCH42? 1292
K(J)) = IG)L,4) ji 3u 1213
IG)L,J) = K4)4) 44 41 129'.

160 RO)J)=KI)4) SWOTCH-0 1295
R"KT)L) SWO

T
CM,, 129o

IF)IFLIG(,)-.,A.1) ,O TO 170 SwITCH'.? 1201
L=M SWITCH46 1299,
GO TO 150 swiT3H49 I?9 129

110 00 180 41I,NM SWITCHO. 1324
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189 IG(M,JI * KB(J) JJ 32 1301
200 CONTINUE SWITCH52 1302

RETURN SWITCH53 ±303
END SWITCH54 1304
SUBROUTINE MORRIS(LISr,NLIG,II1) MORRIS 2 1305

C THIS ROUTINE DELETES ALL REFERENCE IN THE. CONNECTION TABLE 10 MORRIS 3 1306
C To THOSE P01M~b IN A LIST OF LENGTH ML. MORRIS 4 130?

DIMENSION 10(Il1,1) ,LIST CL) MORRIS 5 1306
COMMON /S1 CNpMM MORRIS 6 1309
COMMON /8/' MAIGRO MORRIS 1 1310
COMMON 13OTS/ NBITIN,NBITEI MORRIS 8 Lill

C COMPRESS OUT DUPLICATE ENTRIES IN LIST. MORRIS 9 1312
CALL FI8IT(LIST,NL) MORRISID 1313
IFCNL.LE.O3 RETURN MORRISII 13L4
MMI-MH-1 MORRIS12 1315
00 60 IJ'1,NL MORRIS1J ±316
I=LIST(IJI MORRIS14. 1317
00 50 J1 3,MM MORRISIS 1318
L-IG(I,J) JJ 3.3 1319
IF(L.EG.01 Go TO 6U MORRISI? 1323
K-0 MORRISIA 132!1

20 R:K+1 MORRIS19 1322
H1 0 CL, K) J.3 34 1323
IFCM.ME.I) GO TO 20 MORRIS21 1324
IF(K.GE.MtI) GO rO 40 MORRIS22 1325
DO 30 N'K,MMI MORRIS23 132o
I5=10 CL, Nf) JJ 35 1327

30 IGCL,NC IS JJ 36 1328
40 IGCL,MM) 0 JJ 37 1329

IG CI,J) :U JJ 38 1330
50 CONTIN4UE HORRIS28 1331
60 CONTINUE MORRIS29 1332

RETURN MORRISSO 1333
END MORRIS3I 1334.
SUBROUTINE FIXITCLISt,NL) FIXIT 2 1335

C THIS ROUTINt COMPRESSEb OUT ZEROES AND MULTIPLE ENTRIES IN A LIST PlAIT 3 133o
C ORIGIN0,LY OF LENGTH ML. .A CORRECTED LENGTH NL IS RETURNED TO FIXlY 4. 1331
c THE CALLING PROGRAM. FIXIT 5 1338

DIMENSION LISTC1) FIlOT 6 1339
IFCNL.LE.0) RETURN FfAIT 7 1340
IF(NL.EQ.1) Go To 1±0 FillY 6 1341
NLI=NL-1 PIlOT 9 1342

C DELETE DUPLICATE ENTRIES. PIlOT 10 1343
00 20 I1I,HLI PlAIT 11 1344
IF(LISTCII).LO.A) GO TO 20 PIXIT 12 1345
11=1+1 PlAIT 13 134b
00 10 J=I1,AL PlAIT 14. 134.?
IP(LISTCI).NE.LIST(J)) GO TO 10 PIlOT 15 1348
LISTCI)=l FIXIT 16 1349
Go TO 20 PIXOT 1? 1350

1I CONTINUE PIXOT 18 13Sj
20 CONTINUE PIlOT 19 13.2
C DELETE ZEROES. PIlOT 20 1353

00 40 I:1,NLI FIIIT 21 1354
K'=0 PIXOT 22 1355

25 IPCLISTCI).Wa.I) u0 TJ 40 PIll! 23 135o
K=K+i PIlOT 2'4 ±351
DO 30 J=I,NL± PIXIT 25 1358

30 LIST(JI=LISrCJ+1) PIlOT 2. 1359
LISTCNL)=0 PlAIT 27 1360
IFCK.Gt.(NL-Itl)) Go To 72 PlAIT 28 1361
Go TO 25 FIXIT 29 1362

40 CONTINUE PlAIT 30 1363
C CALCULATE HER L~mG

T
H NL. PIlOT 31 1364

7V) 00 80 I1I,NL . PIlOT 32 136,
J=NL-I*± FIllY 33 lob.
IPCLIST(J).N4L.0) Go To goo PlAIT 34 136?

80 CONTINUE PIlOT 35 1368
90 NL=NL-141 PlAIT 36 1369

RETURN PIlOT 37 1371
11u IF(LISTCI).tQ.OC NL=O PIXOT 36 1371

RE TURN PlAIT 39 1372
END PIlOT '.0 1373
SUBROUTINE SCHcýMECNT,flUM,.RCM,I0, IP,IG, III, IC,IDEG,IOIS. IW, SCHEME 2 1374

+ NEW,ICI,ILD,IPP) SCHEME 3 137/9
C 10 IS VALID 1FF 2.LE.IO.LE.3 SCHEME 4 l316

DIMENSION IGCIII,lhIC(±),IDEGC1),IJISCI),IwC1I SCHEME 5 1371
DIMENSION NEW(1) ,OCC(1I ,ILO(1) ,IPPCI) SCHEME 6 1370

C IRP HAS DIMENIONJ. 2I.AXOEG SCHEME 1 1319
COMMON /i/ NN,MH,IH,I3 SCHEME 8 1360
COMMON (IP IAi2,IrE SCHEME 9 1361
COMMON /A/ MAXt.RO SCHEME1IU 1382
COMMON /C/ iWARN,LINE,KORIG,KNEN SCHEMEll 1383
COMMON /dITS/ NJITIN,NSIT±IX,IPASS SCHEMEI2` 1384
COMMON /TIME/ STIMENCM SCHEME13 1385
COMMON /3/ IPARAMC2O) SCHEME14 138U
COMMON1 /)OL/ ISTArtTCIJU),IGNORECIAO),IPIRSTCIUI) SCHEME15 1381
COMMON /UOLL/ IOIM,ISTA,IIG,IPIR SCHEME16 1385
DIMENSION NUOESLCIOUC SCHEMEIT 1389
EQUIVALENEE CIH,ATIME) SCHLE18I 1391

c DETERMINE THE DEGREE OP EACH NODE. SCHEMEli 1391
CALL OEGRLE(1:,IIlIOEG) SCHEME2LJ 1392

C DETERMINE HUll, THEC MU S PREVALENT NODAL DEGREE. SCHLME21 1393
MOUDI4ULcCIDE,ý, OP') SCHEME22 1394

C DETER lINE THc NUM5ER OF COMPONENTS, NCM. SCHEMEe3 1395
NCM=COMPN4T(IG,II1,IC,IUEG,IM,ICC) SCHLME24 1396

C OCTERIINE THE MAXIMUM DEGREE OF ANY NODE. SCHLME25 139?
MAAO0MAXORW(A, C, IDES) SCHEME26 1398
IM =MAYO SCHEME2? 1399

C DETER11INE THt. ORIGINAL 3ANwWIOTHIS. SCHEML28 14U0



00 30 I=INN SCHEME2g 1401
NEW(11)= SCHEMEJO 1402

30 ILD(I)=I SCHEME31 1403
IS=MAXBNiB(O, I5,III,ICIOCG,NEWILD) SCHEME32 1404
KORIG=IS SCHEHEJJ 1405
IHO=IH SCHEME34 140b

C INITIALIZE NEW AND ILD ARRAYS. SCHEME35 1401
00 35 I=1,NN SCHEME36 1408
NEW(I)=0 SCHEME37 1409

3i ILO(I)(0 SCHEME38 1410
C IF IP IS NOT ElUAL TO 0, THEN PRINT COMPONENT NUMBERDEGREE, SCHEME39 1411
C AND CONNECTIONS FOR EACH NODE. SCHEME4U 1412

IF(IP.Eca.J) 50 TO 31 SCHEME41 1413
C PRINT INTERNAL NUMBER CONNECTION TABLE. SCHEME42 1414

00 60 I=INN SCHEME43 1415
IF(MOD(I,LINE).ES.I)WRITE(6,19) SCHEME44 1416

19 FORMAT(37HILAOLL COMP MUIST DEGR CONNECTIONS ,10X, SCHEME45 1417
I 1AI(INrLRNAL NUMBER3) ) SCHEME46 1418

MDIST=O SCHEME47 1419
DO 65 J=1,MAXO SCHEME48 1420
IS1 = IG(I,JI JJ 39 1421
IF(ISI.Ea.D)GO TO o5 SCHLME50 1422
MDIST=MAXO(MOISTIABS(I-I31)) SCHEMESi 1423

65 CONTINUE SCHEMES2 1424
IPP(I)=IC(I) SCHEME53 1425
IPP(21=IJOG(I) SCHEME54 1426
00 61J IPI=IMAXD SCHEME55 1427

610 IPP (IPIt2) = IG(IIPI) JJ 40 1428
ISI=MAXUt2 SCHEME5? 1429

60 WRITE(6,61)IIPP(1),MDIST,(IPPAJ),J=2,ISI) SCHEMES5 1430
61 FORMAT(SIG,2015/ 25(25X,2115/)) SCHEME59 1431

WRITE(6E,7O) SCHEME60 1432
700 FORMAT(1Hl,//,32X,31HPROGRAMMER INFORMATION MESSAGES I) SCHEME61 1433

WRITE(6,29) ISIH SCHEME62 1434
29 FORMAT(19H ORIGINAL BANOWIOTHI7,IOH PROFILE,I1I) SCHEME63 1435

WRITE(6,27) MOOD SCHEME64 143b
27 FORMAT(30H MOQE OF DEGREE DISTRIBUTION =,15) SCHEME65 1437

IF(ISTA.LE.0) GO TO 31 SCHEME66 1438
WRITE(6,701) SCHEMEb? 1439

701 FORMAT(34H STARTING NODES SUPPLIED BY USER -) SCHEME68 1440
WRITE(6,100) (ISTART(I),I=IISTA) SCHEME69 1441

31 CONTINUE JJ 41 1442
IF(IO,EQ.3) IS=IH SCHEME72 1443

C GENERATE NUMBERING SCHEAE FOR EACH COMPONENT, NC. SCHEME73 1444
00 500 NC=I,NCM SCHEME74 1445

C DETERMINE THE RANGE OF OEGREES (MI TO MAD) OF NODES OF INTEREST.SCHEME7S 1446
MI=MINDEG(NCICI EG) SCHEME76 1447
MAD=MI SCHEME77 1448
IF(NOM) 9U,87,91 SCHEME78 1449

90 MA=MAXIGR(NCIC, IDEG) SCHEME79 1450
MAD=MI+((MA-MI)*NUM)/NOM SCHEME80 1451

C MAKE SURE THAT MAO IS LESS THAN MOOD. SCHEME81 1452
MAD=MINO(MAO,MDOOD-) SCHEME82 1453
MAD=MAXO(MADMI) SCHEME83 1454

C DETERIINE BANDWIDTH OR SUM CRITERION FOR EACH NODE MEETING SPECI- SCHEME84 1455
C FIEO CONDITION. SCHEME85 1456

87 IF(IP.EQ.U) GO TO 91 SCHEME86 1457
WRITE(6,162) NC SCHEME87 1458

162 FORMAT(22H ....... COMPONENTI5,12H ....... SCHEME88 1459
IF(IO.LQ.2) WRITE(6,i169) SCHEME89 1460

169 FORMAT(43H OPTION 2 SELECTED (CRITERION - BANDWIDTH , SCHEME90 1461
+ 57HMINIMIZATION; CONDITION - MINMAX NUMBER OF NODES/'.EVEL) ) SCHEME91 1462

IF(IO.EQ.3) WRITE(b,179) SCHEME92 1463
179 FORMAT(S2H OPTION 3 SELECTED (CRITERION - MINIMIZATION OF SUM;, SCHEME93 1464

+ 44H CONDITION - MINMAX NUMBER OF NODES/LEVEL) ) SCHEME94 1465
91 CALL DIAM(NCMADONLNOOESLMAXLEVIGII1,ICIDEGIDISIWICC) SCHEME95 1466

IF(IP.EQ.U) GO TO 67 SCMEME9b 1467
WRITE(6,39) NCMAD SCHEME97 1468
WRITE(6,59) MAXLEV SCHEME98 1469
WRITE(6,OI() (NOOESL(J),J=1,NL) SCHLME99 1470

67 CONTINUE SCHEM10A 1471
IF(ISTA.LE.O) GO TO 760 SCHEMIOi 1472
M=0 SCHEMI02 1473
00 750 I=IISTA SCHEMI03 1474
J=ISTART(I) SCHEM104 1475
IF(IC(J).NE.NC) GO TO 750 SCHEMI05 1476
M=Mtl SCHEMI06 1477
00 755 K=1,99 SCHEM107 1478
L=t10-K SCHEMI08 1479

755 NODESL(L)=NODESL(L-1) SCHEMi09 1480
NODESL(I)=J SCHEMIIB 1481

750 CONTINUE SCHEM111 1482
NL=MINO(NL+M,1O0) SCHEMI12 1483
CALL FIXIT(NODESLNL) SCHEM1I3 1484

760 CONTINUE SCHEMI14 1485
IF(IP.EQ.0) GO TO 63 SCHEM1i5 1486
IF(ISFA.LE.I) GO TO 63 SCHEMII6 1487
WRITE(6,730) SCHEMII7 1488

730 FORMAT(4BH MERGED LIST OF STARTING NODES SUPPLIED BY USER , SCHEMIIB 1489
+ 15HAND 6Y BANDIT -) SCHEM119 1490

WRITE(6,IUO) (NODESL(I),I=iNL) SCHEM120 1491
39 FORMAT(iOH COMPONENTI5,19H MAX DEGREE USED,15) SCHEM121 1492
59 FORMATH52H STARTING NODES FOR MINMAX NUMBER OF NODES PER LEVELI5)SCHEM122 1493

100 FORMAT(4X,2015) SCHEMI23 1494
63 CONTINUE SCHEM124 1495

JMAX=MINO(NTNL) SCHEM125 1496
IM=900000000 SCHEMi26 1497
IMM=IM SCHEMI27 1498
D0 400 J=IJMAX SCHEM128 1499
CALL RELABL(INODESL(J ),IGIIIICIDEGIDISIWNEWICCILD) SCHEM129 1500
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I8-MAOEiN'J(NC,IG,IlI,IC, IOEG,NEW,ILO) SCHM1N3O 1501
IF(IP.NE.0) WRITE(6,59) NOOESL(J2,I83,IM ýSCNEMi3I' 1502

69 FORMAT(14H STAnTIAG NOOE,I6,40,9NbANOWIUTH,I6,3X,7HPROFILE,IB) SCHEMI'32 1503
0F(I0.tQ.3) 18:111 SCHEMIAJ 1504
IE-ICC(NC+1) -1 SCHEMI34 15U5
IFCIM-Is) 400,350,300 SCHEMi35 15Gb

300 1,1:10 SCHEMI36 '- 1507
IMM=IN SCHEMEST 1508
03±.) NCEMI3i 1509
GO TO 40) NSCE'139 1510

350 IF(IMM.LE.IH) GO TO 400 SCHEM14O 1511
IMM:IN SCKEM141 1512
IJ):J SCNtM142 1513

400 CONTINUE SCH1EM143 1514
CALL iELOOL(i,NOOESL(IJ),IG,IllIC,IOEG,IO)IS,IWNEW,ICC,ILU) SCHEM144, 1515

500 CONTINUE SCHEM145 1516
CALL STACK(IU6G,N6W,ILO,IW) SCHEM146 1517
IB=MAOBNOIU ,IG, 111,10, IOEG,NEW,ILO) SCHEM14I 1510
IFEIP.E4.0) GO TO 710 SCHEM145 1519
WRITE(6, 705) SHEM149 1520

705 FORMAT(2110 ORIGINAL LABELING V, SCHEMISG: 1521
WRITE(6,708) KORIG,IrIO SCHEMI51 1522
WRITE c, 707) EPX21523

707 FORMAT(21r1 STU CM RELABELING -,SCHEMI'53 1524
WRITE(6,708) 10,1,1 SbEH154' 1525

700 FORMAT(IHf,2b0,9HOANJWIOTN,17,100,THPROFILE,IIO) 'SHEM`55: 1526
709 FORMATC2I4 REV CH RELABELING -)SCHEMV5o 1521
71U IF(IO.EG.3) IB:IH 508L1515 1528

C PROFILE : SUN CRIT SCHEM15SS 1529
C IS:DRIGINAL JANJWlUTh (OR SUM CRIT IF IO.EQ.3) SCHEM15§` 15-30
C IB=CURRENT BA,4LIWIOTH (OR SUM CRIT IF IO.EQ.3) SCHEMlcO 1531
C IH=CURRENT PROFILE, IH0:ORIGINAL PROFILE SCHEM6iS 1532

IFCIB-IS) 715,742,744 SCHEM162 1533
742 IF(IM.LT.1H0) GO TO 715 SCHEN163 1534
744 00 717 I=1,NN SHE'M164 1535

ILOCIý=lI SCHEMISS 1536
712 NEW(I):I SCHEM166 1537

,CALL STACK(IU4G,NEW.ILO,IW) SNEM167 1538
IB= IS SCHEM16A 1539
IN:IH SCH EM169 1540
IFIIP.EO.0) GO TO 715 SCHEN170 1541
WROTE (6,713) SCHEMIII 1542

713 FORMAT)21H ORIG CM R(ELABELING -) CM0417 1543
WRITE(6,708) 18,111 SC116,173 1544

715 IHE:IH SCHtMI74 15450
CALL REVZRSCNEW,ILU) - SCHEMI75 1546
IB:NOXSNO(Uj,IG,II1,IC,IIEG,NEW,ILD) SCHEM176 1547
IF(IP.E(0.J) Go To 717 SCHEMI?? 1548
WRITE (6, 709) SCHEm~LW 1549
WRITE(c,708) 10,IH SCtMEMI7 1550

717 IF(IN.LT.IHE) Go TO 720 StMENU. 1551
CALL REVERS(NEIE,ILiJ) SCHEMISI 1552
IB:MAX6N0C0,IG,III,I3^,IOEG,NEW,ILD) SCHEM182 1553

720 IHE=:11 SCHEMiAS' 1554,
KNEW: lB SCHEMIS4 1555
IF(IP.EO.0) GO TO 508 SCHEM185 1556
WRITE (6,722) NMo .1557

722 FORMAT(2114 " FINAL LABELING -)SCHEM18B? 1558
WRITE(6,708) KNEW,IME SC~HlEM18 1559

503 CONTINUE 3d! 42 15.0
600 RETURN NCEMI94 1561

END .SCAEMlOS 1562
SUBROUTINE STACK(IUEGNEWILU,IW) STACK IS163

C STACK POINTS OF ZERO UEUREE AT END OF THE NUMBERINGi STACK -3 1564
DIMENSION IUEG(1),NEW(1),ILD(1),IN(1) 'STACK 4' I56i

C 1W IS SCRATCH STORAGE.' STACK -5 1566
COMMON /s/ NN -STACK 6 1567
COMMON /ZERO/ KT .STACK 7 1568
KT:0 STACK 6: 1569
NN1-NN-1 STACK A'- 1570

C LIST POINTS OF ZERO DEGREE ANLD INCREMENT COUNTER KT. STACK M0 1571
DO 10 I:1,NN STACK-ti'...1572
IFiIDEG(i).GT.0) GO TO LD STACK 12 1573
KT KT *1 STACK 13 1574
IW(KT)=ILJ(I) STACK 14 1575

10 CONTINUE STACK 15L57
IF(KT.LE.0) GO TO 70 StACK 16 1577

C SORT LIST OF RENUMBERED NUM4BERS TO BE STACKED. STACK 17 1578
CALL SORT(IW,KT) STACK 18 1579

C STACK POINTS OF ZERO DEGREE At END OF NEW. STACK 19 1580
00 40 L:1,KT STACK 20 1581
1=IW(L) -L'1 STACK 21 1582
K:NEN (I) STACK 22 '~1583

IF(I.GL.NN) GO TO 30 STACKA 23 2 15&,4
DO 20 J-1,NNI - STAEK 24 1585

20 NEW(J)=NEW(J+1) 9TACKaS5 1586
30 NEW CNN)'K STACK '26 1587
40 CONTINUE STACK 27 1588

C CORRECT ILD, THE INVERSE OF NEW. STACK'28 1589
70 00 80 Iz1,NN STACK 29 1590

K=NEW(I) -STACK 30 1591
80 ILD(K)=I STACK 31 1592

RE TUR N ýSTACK 32 1593
END .'STAdk 33 1594
SUBROUTINE REVtRS(NEWILD) REVERS 2 1595

C REVERSE THE NUMBERING OF THE FIRST NH-KY GRID POINTS. REVERS'3 1596
C NN:NUMBER OF GRID POINTS. REVERS 4' 1597
C KT:TNE NUMBER OF POINTS OF ZERO DEGREE (STACKED At END OF NEW RIVERS 5 1598
C BY STACK) REVERt 6' 1599

DIMENSION NEN(1),ILO(1)RERST 10
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COMMON /5/ NM REVERS 8 1681
COMMON /2EROI Kr RLVERS 9 1602

C REVERSE NEW ARR4AY. REVERSI8 1603
3. (NN-%0T 3/ REVERSiI 1604
LL.04N-KT*1 REVERS12 16U5
D0 to I.),.) REVERS13 16U6
L-LL-1 REVERS14. 1607
K-NEW(0. REVERS15 1608
MEWIL)sNEM(I) REVERS16i 1609

to NEIj(I),FK REVERS17 Itlo
L CORREC' IOL, JiT. INVýERSE OF NEW. REVERSId 1611

00 20 i;1,hN REVERS19 1612
KnNEW (I) REVERS2.J 1613

2*0 ILD(RI'I REVERS21 1614
RETURN REVLRS22 1615
END REVERVS23 1616
SUBROUTINE DEPR&E(;G,001,0DFD) DEGREE 2 1617

C SET VJP THE 1311 ARRAY CONTAINING THE DEGREE OF EACH NODE STOREU DEGREE 3 1616
C IN THE I5 ARRAY, DEGREE 4 1619
C I2EG(I)zOEGREE OF NOOE IDEGREE , 1620

DIMENSLO-4 14(111.1) ,NEG(t) DEGREE 6 1621
COMMO4 f5/ NW,MMIN,I8 DEGREE 7 1622
COMMON /A/ MA*GRD DEGREE V 1623
COMMON /t01T4/ NBIT0NNBITEX,IPASS DEGREE 9 1624
DO 103 I'1,NN DEGRELID 1625
bECGI)g Z); GREEll 1626
00 80 .Js1,MM OEGREE12 162?
fF110 (0,3)) 100,1D0,50 33 43 1625

SD 01 0);uI2xIEutI)41 ULG*cEEI. 1629
88 CONTINUE OEGREE15 16350

140 CONTINUE DEGREEi6 16.31
RETURN OEGREEII 1632
ENQ ULGREE18 1633
FUNCTION flu0!(IOE;,M033) MODE 2 1634

C COMPUTE MODE, (ME- MUST PREVALENT NODAL DEGRýEE. IF SEVERýAL DoGRLoS MODE 3 1o36
C ARE EQUALLY PREVALENT, THE LOWEST ID; CHUSEN. MODE 4 1636

COMMON /31 NN,MM MODE 5 1637
QIMENDID04 13;D(1f),NOOU(1) MODE o 16-38

C OT0I;DuL F NODE I MODE 7 1639
C '4.0ODI)4UflJ4R UF N03.5 OF DE-GREE 0 MODE a 16.0

00 10 Io1,mm MOJE 1 1641
to MOIO(I);D MODE 10 1642!

DO 20 I;1,,40 MODE 11 1643
K'IOEG)I) MODE 12 16'44

26 MOUD)K).93UO)(K)t1 MOdE 13 1o45
MODE 0 MODE 14. 1646
MAX=I MODE 12 1047
DO 38 Tz1,fr MODE 16 1.46
Ko;MODJC I) MODE 17 1649)
IF)K.LL.,4AX) 50 TO 4O MOJE 18 1651
MAXK MDOL[ 19 1651
MODE;! MODE 2D 1652

30 CONTINUE MODE 21 105S
RE T URN MODE 22 16,.
EN MODOL 23 1666
FUNCTLON CUAIV'N1(IG,011 1IC,IDEG,IW,0CC;) COMPNT 2 105b

C r4qs FUNCTION HAS AS Iro VALUE- THEý NUMH&< iF COMPONENTS STORcJ COMPNT 3 1657
C IN THE- CQ4r,ECTJDN ARRA4Y ID. COMPNT 4 06,8
C 8132, IC AND IL,; ARE Sl JP. COMPNT 5 1o53

L ()O3PNt 10-EX F3"' NOJI I COHPNT . 1608
C ICE(I);TNE 'SlO~rING POOITIDN4 TO BE USEJ FOP, LABELS IN CO"PJqENT I CuHPNT 7 16,1
C TH30S, TCC;(101)-ICC(IIM THE (JU4,ER4 OF NOJLD IN COMPONENT I )OMPNT 8 16b2

DIMEN4IOi dZ,)01,DE()I(1 C1 ~OHPNT 9 1663
COMiI04 /3/ NN,,iM,H,19 'OMPNT10 1664
C;HO b) /8/l .46809 COMPNTII 16651
CoOMMO0N /31T3/- N'3LfIN,Ni4ITx,!PAIS COMPNT12 16uS

c INITIALIZE 8*4080, COMPNTI3 1660
3D 110 1-4,414 GOMPNT14 1668
ICC ( I 1 - Comp.0E18 5669
IC)( 1)' -cZOMON4TIC 1670

ZOO CONTINUE COMPNT17 1671
NC; I COMIPNT18 1672
ICC (1); ± OMPNT19 1673

EC CHECK IF IL X~ CO:iPLtTE. COMPNI2j 1614
iqo 00 111 I;1,N.4 COMPNtd1 luiN

IF(IC(1) I 110,020,110 COMFNT22 1676
110 COMPNToNC COMPN123 1617

RETURN COMPNT2. 10/3
12d NCoNCtI1 COMPNT25 1679

KI'3 CDMPN12, 16oJ
KOI; 1 omp4T27 16811
IWI) 1)1 CUMPNE23 16821
ICU (1I)*;;0 COMPtJT293 1683
IF(NC-DI 1OPIeS,1231 00475130 lcd'.

125 IS=ICC(NC)&1 0087103i 1665
ICC('4Co1) I3 COMPNT32 166b

13U AI=KIO C1 ompNT33 lob?
11.0W (KI) COMPN0J;4 1668
N=IOES) II) CDMPST3, 16d88
IF(S) 141,105,141 CompNSib 1690

140 00 203 1;1,;4 1087*137 1691
IA 4 Gý,)J 4 l*92

I(CIA 1)0,) Z5,5,43COMPNT36 1o63
153 Iq)IA)=NC EDMPNT'.D 169.

KU=KQ41 EOMPAT-.1 1695
IW(KO);OA COMPlY.? 1090
IS;ICC)NCtl)41 iCO0tr*T.3 1697
IC;C (NC. 1) j COMPlY.. 1698ý

200 CONTINUE GOMPNT43 1004ý
IF(RO-RI) 105,180,140 10859T0, 17.5
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END COMPNT47 1701
FUNCTION MAXDDR(NC,IC,IOEG) MAXOGR 2 1702

C THIS FUNCTION HAS AS ITS VALUE THE MAXIMUM DEDR--E OF ANY NODE OF MAXOGR 3 1703
C COMPONENT No IF NC.DT.O MAXOGR 4 1704
C IF NC.LE.0, ALL COMPONENTS ARE CONSIDERED. MAXOGR 5 1705

DIMENSION IC(1),IOECU.) MAXUOR 6 1706
COMMON /S/ NN,MM,IH,18 MAXOOR 7 1707,
M-0 MADOGR A 1706
00 100 01L,NN MAXOGR 9 1709
IF(NC)40,SA,40 MAXOGRLO 1710

40 IFCICII)-NC) 100,50,100 MAXUGRIA 171$
50 IF(IOEG(I)-M) EOII,11,bO MAXDGRI2 In1k
60 M- IDEG( I) MAXODRIS 1713

100 CONTINUE MAXDGR14 1714
MAXOGRZM MAXODRIS 1715
RETURN MAXDDR16 1716
END MAXOGRI? 1711
FUNCTION MAXBNO(NC,ID,OI1,ICIOED,NEW,ILD) MAXBND 2 1718

C THIS FUNCTION HAS AS ITS VALUE THE MAXIM4UM DIFFERENCE SETWEEN NUDE MAXONO 3 1719
C LABELS OF CONNECrED NODES FOR NODES OF COMPONENT NC.DT.0 MAXOND 4 1720
C IF NC.LE.0, ALL COMPONENTS ARE CONSIDERED. MAXBND 5 1021
C THE NODAL RENUMBERING DEFINED BY ILD AND NtEW MUST BE SET UP PRIOR MAX8ND 6 1722
C TO THE FUNCTION CALL. MAXBND 7 1123
C COMPUTE IN, THE SUM GRIT (PROFILE).* MAX8ON 8 1724

DIMENSION ID(II1,1),IO(1),ODED(1),NEW(IhILD(1) MAXAND 9 1725
COMMON /SI NH,MM,IH,18 MAXONDIA 1726
COMMON /A/ MAXGRO MAXBNDLE 1727
COMMON /dIOS/ NdITIN,NOITES,IPASS MAX8ONDE 1728
IN' 0 MAXBNDI3 1729
M=I MAXBN014 17.00
DO 103 Iz1,NN MAXBNO15 1731
MX=' 0MAXBNO16 1732
IO'NEN(I) MAXBNDI7 1133
IF(NC)40,50,4X MAXBON18 1744

40 XF(IA.LU.OlOO TO L00 MAXBND19 1735
OF(NE-IC(IA) I 100,50,100 MAIDHO2d 1136

50 N'IUEG(IA) MAXBNO21 1737
IF(N) 100,100,ISX MAX8N022 1738

150 DO 90 J'E,N MAXU3ND24 1749
11 = Ib(IO,JI JJ 45 1740
IB=MOXU( 3, 1-ILD (II)) MAXBN025 1741
EF(16.DT.lAX) MX'IB MAXBNO26 1742

90 CONTINUE MAXBND21 1743
IF(MS.DT.Ml) M'MS MAXBNDZ8 1744
IH' IN+MX MAXDN029 1745

100 CONTINUE MAXBNU30L 174o
MOXBN0'M MAXBNDSI 1747
RETURN MAXANU32 1748
END MAXBON33 1749
FUNCTION MIIHOED(NC,IC,IUES) MINDED 2 1750

C THIS FUNCTION HAS OS ITS VALUE THE MINIMUM DEGREE OF ANY NODE OF MINDED 3 1751
C COMPONENT NC IF NC.DT.0 MINDED 4 1752
C IF NC.LE.O, ALL COMPONENTS ARE CONSIDERED. MINDED 5 1753

DIMENSION 1Cm ),IDEG(11 MINDED 6 1754
COMMON /5/ NN,MN,OH,IB MINDED 1 1755
M=OIOUI MINDED 8 1156
DO LOO I=1,HN MINDED 9 1757
IF(NC)40,50,40 NINOLGIO 1758

4O IF(IC(I)-NC) IXS,50,IAI MINDEDIL 1159
50 IFCM-IDED(I)) 100,100,o3 MINDEG12 1760
60 M'OOEG(I) MINDEDI3 1761

103 CONTINUE MINDEG14 1762
MINDED'M MINDEGIS 1163
RETURN MINOEG16 1764
END MINIJEGII 1765
SUcOROUTINE DIOAM(NC,MAXOEG,NL,NDD)ESL,MASLEB, DIOM e 17b.
+10,111, ICIDID,IDIS, 114,CC) DOOM 3 i7P?

C DETERMINE NL ,IARTING POINTS AND STORE IN NOUESL. DIAM 4 1766
DIMENSION ID(II1,1),IOIS(1),IW(1),IUC(1),ICCI),IOEG(1) DOOM 2 1769
COMMON /S/ NN,MM,IH,16 DIAM 6 1110
COMMON IA/0 MOXGRO DOOM 7 1711
COMMON /OETI/ NBITIN,NHETEX,IPASS' DOOM a 1772
DIMENSION NUQESL (1) DOOM 9 L773
NL' 0 DOOM 10 1714
MAY1EV103 V'DIA XM 11 1715
DO 100 I'1,NN DOOM 14 177b
IFCNC-IC CI)) 100,40,100 DOOM 13 11777

40 IFCMOXDED-OOED(I)) 100,163,105 DOOM 14 1718
105 MD'IDISTCI,ML,MOOLEVI0,II1,IC,IOEG,IOES,IW,ICC) DOOM 15 1779

IF(MO) 115ý,115,56 DIOM io 1700
5b IF(ML-MOXLEV)iO,o4,0IO DOOM 17 1781
58 MOXIE V'ML DIOM Id 1782

NL'1 DOOM 19 1183
NODESLCI)'I DOOM 20 1184
DO TO 100 DIOM 21 1705

b4 IF(NL.DE.100) DO TO 102 DOOM 22 1786
NL'NL'1 DOOM 23 1787
NOOESL(NL)'I DOOM 24 1188

100 CONTINUE DOOM 25 1789
I1O RETURN DOOM 26 1790
115 MLfl DOOM 27 1191

NOOESL(1)'1 DOOM 26 1792
MAOIEV=O DOOM 23 1193
RETURN DOOM 30 1794
END DOOM 31 1795
SUBROUTINE RELO5L(NS,IJUJ)ES,IG,II1IC,IDtLED,IDIS,OW,NEW,IO.Z,OLD) RELOUL 2 1796

C DE.4ERATE A REIAJEIING SCHEME STARTING WITH NS NODES FOR WHICH RELOOL 3 1797
C LABELS HAVEý PEENi STJREO IN) ARRAY NODES. RELADL 4 1796
C SET UP IOL ONO NEW. RELAiCL 5 1799
C ILD(OID)'NEH RELOBI 6 18uO
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L, NEW(NLW)=OLD, THE INVERSE OF ILO RELA8L 7 ±801
DIMENSION IG(II,•1 ),IC(1),IDEG(I),IDIS(I),IW(i),NEW(1),ICC(±) RELABL 8 1802
DIMENSION ILO(l) RELABL 9 1803
COMMON /3/ NNMMIH,18 RELABLIO 1804
INTEGER X RELABL11 1805
COMMON /A/ MAXGRD RELABLI2 1806
COMMON /31TS/ N3ITINLi43ITEXIPASS RELABL1J 1807
DIMENSION NODES( 1),IAJ(50) RELAdL14 ±808
I=NODES(1) RELABL15 1869
ICN=IC(I) RELABL16 1810
NT=ICC(ICN)-i RELABLI? ±811
00 50 I=lNN RELAdLL8 ±81z
IF(IC(1)-ICN) 50,40,50 RELABLt9 1813

40 IDIS(I)=O RELAaL20 1814
50 CONTINUE RELABL21 1815

00 100 J:INS RELA3L22 181b
JJ=NODES(J) RELABL23 1817
IOIS(JJ)=-1 RELABL24 1818
JT=J+NT RELA L25 1819
NEW(JT)=JJ RELABL26 1820

100 ILU(JJ)=JT RELA8L2? 1821
KI=NT RELABL28 1822
KO=NS+NT RELABL29 1823
LL=KO RELABLSS 1824
L=1 RELABL31 1825
J=KO RELABL32 182b
NNC=ICC(IGN*I)-1 RELA3L33 1827

130 KI=KI+I RELA8L34 1828
IF(KI-LL)135,132,135 RELABL35 1829

132 L=Lt+ RELABL36 1830
LL=KO+t RELARLS? 1831

135 II=NEW1(I) RELABL38 1832
N: IDEG( II) RELABL39 1833
IF(N)•1.,25, 140 RELABL4U 1834

140 IJ=O RELABL41 1835
00 200 I=IN RELABL42 1836
IA = Iu(II,I) dJ 46 1837
IF(IIIS(IA)) 200,150,2u0 RELABL44 1838

150 Id=IJ1+ RELABL45 1839
IOIS(IA)=L RELABL46 1840
KO=KO+i RELAdL4? 1841
IAJ(IJ)=IA RELASL48 1842
IW(IJ)=I)EG(IA) RELABL49 1843

200 CONTINUE RELABL50 1844
IF(IJ-1)250,2±1,220 RELAdLSI 1845

210 J=KO RELABL52 184b
IZ=IAJ(1) RLLABL53 184?
NEW(KO)=IZ RELAdL54 1848
ILO(IZ)=KO RELABL55 1849
GO TO 250 RELABL56 1850

220 X0O RELABL5? 1851
221 00 230 I=2,IJ RELABL8 1852

IF(IW(I)-IW(I-1))224,23J,230 RELABL59 1853
224 CONTINUE RELABL60 1854

X=IW(I) RELABL61 1855
IW(I)=IW(I-1) RELABL62 1856
IW(I-I)=X RELABL63 185?

225 X=IAJ(I) RELABLb4 1858
IAJ(I)=IAJ(I-i) RELAAL65 1859
IAJ(I-i)=X RELABL6R 1860

230 CONTINUE RELABL67 1861
IF(X)235,235,220 RELABL68 1862

235 DO 240 I=1,IJ RELABLb9 1863
J=Jei RELABL?7 1864
IZ=IAJ(I) RELABL?1 18b5
NEW(J)=IZ RELABL72 186t
ILO(IZ)=J RELABL73 1867

240 CONTINUE RELA8L?4 1868
250 IF(1KO-NNC) 130,255,255 RELABL?5 1869
255 CONTINUE RELABL76 1870

RETURN RELA1LI? 1871
END RELAL878 1872
FUNCTION IDIST(NSMLMAXLEVIGII1,ICIDEGIDISIWIEG) IDIST 2 1873

C THIS FUNCTION HAS AS ITS VALUE THE MAXIMUM DISTANCE OF ANY NODE IDIST 3 1874
C IN COMPONENT IC(NS) FROM THE NODE NS. IDIST 4 1875
C THE DISTANCE OF EACH NODE IN THIS COMPONENT IS STORED IN THE ARRAY JOIST 5 1876
C ISIS. JOIST 6 18??
C THE MAXIMUM NUMBER OF NODES AT THE SAME DISTANCE FROM NS IS JOIST 7 1878
C STORED IN ML. IOIST 8 1879

DIMENSION IG(II±,1),IC(1),IOEG(±),ISIS(i),IW(1),ICC(1) IDIST 9 1880
COMMON /S/ 14NMMIHI8 IDIST 10 1881
COMMON fA/ MAXGRO IDIST 11 1882
COMMON /BITS/ NAITINNBITEXIPASS DIOST 12 1883
ICN=IC(NS) IOIST 13 1884
NNC=ICC(ICN+tI)-ICU(ICN) JOIST 14 1885
DO 50 I=LNN IDIST 15 1886
IF(IC(I)-IC(NS) 50,40,50 OIDST 16 1887

40 IOIS(I)=O IOIST 1? 1888
50 CONTINUE IDIST 18 1889

LL=I IDIST 19 1890
L=0 IDIST 20 1891
Kl=: IOIST 2L 1892
KO=1 OIDST 22 1893
ML=O JUIST 23 1894
IW(L))NS IDIST 24 1895
IOIS(NS)=-1 JOIST 25 1896

130 KI=KI+1 OIIST 26 1897
IF(KI-LL)135,132,135 IDIST 27 1898

132 L=L+ IDIST 28 ±899
LL=KO+i IDIST 29 1900
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K.KO-Kl+ IUIST 30 1901
IF(K-ML) 135,135,133 101ST 31 1902

133 NL-K JOIST 4z 1903
IF(CL-MAXLEV) 135,135,20 xoisr i3 1904

135 II-IM(K1) JOIST 34 1:905
N-IOEG(1I) JOIST 35 190b
IF(N) 4•1•15, 140 JOIST 36 190?

140 00 200 I1-,N JOIST 3? 1908.
IA - IG(III) JJ 4? 1909
IF(IOIS(IA))201,15U,2O0 JOIST 39 1910.

150 IOIS(IA)sa JOIST 4G 1911
KO-KO+1 IDIST 41 1912
IW(KO)-IA JOIST 42 1913

200 CONTINUE JOIST 43 1914
IF(KO-NNC) 130,205,205 JOIST 44 1915

205 IDIST-L JOIST 45 1916
IOIS(NS)=J 1OIST 46 191?
K-KO-KI IOIST 4? 1918
IF(K-NL) 206,206,207 JOIST 48 1919

207 ML-K 1OIST 49 1920
206 CONTINUE OI1ST 50 1921

RETURN J0IST 51 1922
215 L-O JOST 52 1923

GO TO 205 JOIST 53 1924
220 IOIST1 JOIST 54 1925

RETUR.N JOIST 55 192b'
END JOIST 56 1927
SUBROUTINE RENARK(AI JJ 48 1928
RETURN JJ 49 1929
ENO JJ 50 1930
FUNCTION EOF(I) JJ 51- 1931
INTEGER EOF is 52 1932
EOF=O JJ 53 1933
RETURN JJ 51 1934
ENO JJ .55 1935
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