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PREFACE

The movement of the military population through the
USAF personnel system is an unusually well-defined example
of social mobility. AF managers are constantly faced with
the necessity for manipulating this process in order to al-
ter the distribution of the personnel inventory. Accurate
management of the system is extremely difficult with only
periodic inventories and limited, primitive information about
the patterns of transitional movement that produced those
inventories; evaluation is principally based upon short-term
effects.

The lack of statistics on transitional behavior is a
result of (1) the difficulty of obtaining information on
changes of status using personnel records designed on the
basis of traditional inventory concepts; and (2) the diffi-
culty of comprehending the net impact and significance of a
huge number of transition paths upon future distributions
of the population.

This report is the final volume in the series R-514-PR,
A Markovian Flow Model: The Analysis of Movement in Large-
Secale (Military) Persomnel Systems; R-534-PR, A Markovian
Flow Model: The Analysis of Movement in Large-Scale (Mili-
tary) Personnel Systems--Program Reference Manual. This
series of reports describes a model of social mobility that
can be utilized to provide the manager or analyst with infor-
mation about patterns of movement, projections of the exist-
ing population into the future, and the impact produced by
changes in the rates of movement (the effect of policy
changes, for example). The model, derived from the mathe-
matical concepté of Markovian processes, is presented as a
series of FORTRAN subroutines capable of being used on a
wide variety of contemporary computers. This report provides
documentation and illustrations for the programmer.
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SUMMARY

This report is designed for use by a programmer/analyst
in creating and maintaining a program library for the system
of programs described in R-514-PR, 4 Markovian Flow Model:
The Analysis of Movement in Large-Scale (Military) Personnel
Systems, and R-534-PR, A4 Markovian Flow Model: The Analysis
of Movement in Large-Scale (Military) Personnel Systems--
Program Reference Manual.

All subroutines are written in FORTRAN. They have been
compiled (under FORTRAN H) and executed on an IBM 360/65.
Except for cne utility subroutine (NUDATE), which assumes
that hexadecimal characters are used for the internal rep-
resentation of alphameric data fields, these routines are
not hardware dependent; they should run on any system for
which an appropriate compiler is available.

The subroutine name, card label, number of cards, and
storage required (in Hex bytes) are listed for each
subroutine.

The FORTRAN source deck of each subroutine is listed and
numerous comment cards are included. The comment cards con-
tain a step-by-step natural-language description of the
FORTRAN source-language statements.
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I. INTRODUCTION

This report contains listings of the subroutines des-
cribed in R-514-PR, A Markovian Flow Model: The Analystis
of Movement in Large-Scale (Military) Personnel Systems [1],
and R-534-PR, 4 Markovian Flow Model: The Analysis of Move-
ment in Large-Seale (Military) Personnel Systems--Program
Reference Manual [2]. BAll subroutines are written in FOR-

E TRAN. They have been compiled and executed on an IBM 360/65;
3 : the FORTRAN H compiler was used.

L)
x maonn K

JRUURSE

Visroemt +

In ..0st instances, the average user of the Markovian
Flow Model program package will not need to refer to this

report. However, these program listings may be useful when:

s

1. The programs are to be compiled and run on
another computer system,
. 2. A new operation using the Flow Model data has
been defined and a subroutine implementing
this operation is to be written.

3. There is the possibility of an error in the

program. Before making this assumption, the foi-
lowing items should be very carefully checked--
particularly if a System Completicn Code is given
for an abnormal end:

a. Does the Main program contain an IMPLICIT
REAL*8 (A-H,0-2) statement?

b. Are all arrays in the argument lists
dimensioned in the Main program? Is
each dimension adequate for the data
stored in the corresponding array?

c. Are all control cards required for each
operation present? Is the information
in these cards in the proper columns and
of the proper type?
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Do the FORTRAN input/output units speci-

fied in the operation control cards cor-

respond to the units specified in the

IBM 360 Job Control Language Data Defini-
tion (JCL DD) cards?

Does the information in each JCL DD card

correctly describe the data file?
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II. INFORMATION FOR NON-RAND USERS

SYSTEM IMPLEMENTATION

The exact procedure required to create a FLOMOD pro-
gram library is determined by the operating system imple-
mented for the available computer, The procedure described
below, used by the systems programming staff at Rand, may
be a useful guide.

Using the multiple-load module-processing capability
of the level F linkage editor, an output module library
called SYS1.FLOMOD is created on a 2314 direct-access de-
vice. By means of the SYSLIB DD statement, this library is
easily accessible th}ough concatenation with the SYS1.FOR-
TRAN system library. The FORTCLG cataloged procedure makes
this concatenation a trivial process. The library created
is a partiticned data-set requiring approximately 16 tracks,
with each object module comprising one member (of the same
name) .

The following JCL for the linkage editor creates SYSl.
FLOMOD:

//jobname JOB
// EXEC PGM=LINKEDIT,REGION=104K,PARM='LIST,MAP,XREF,NCAL'
//SYSLIB DD DSNAME=SYS1l.FORTLIB,DISP=SHR
// DD DSN=SYS1.PL1LIB,DISP=SHR
//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1210
//SY¥YSLMOD DD DSN=SYSl.FLOMOD,DISP=(,CATLG,DELETE),
// UNIT=2314,VOL=SER=RANDO5,SPACE=(CYL,(1,1,7),RLSE),
// DCB=(BLKSIZE=800,LRECL=80,RECFM=FB) ,LABEL=EXPDT=99350
//SYSLIN DD DDNAME=SYSIN
//S8YSUT1 DD UNIT=(SYSDA,SEP=(SYSLIB,SYSLMOD)),
// SPACE=(1024,(50,20))
//SYSIN DD * .
(CARDSP object deck)
NAME CARDSP

2TMT2 object deck)
NAME TMT2
*

/
//
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E . Only the JCL statements below are required to execute
a FLOMOD program:

//jobname JOB
// EXEC FORTCLG,LIBl='S¥Sl.FLOMOD'
] //FORT.SYSIN DD *
e (FLOMOD run deck)
/*

f //

b The above JCL invokes the following system-cataloged
procedure (FORTCLG):

//FORTCLG PROC LIR1l='SY¥S1.NOTHING',LIB2='SYS1.NOTHING®,
// LIB3="SYS1.NOTHING'

//FORT EXEC PGM=IEYFORT,REGION=104K

//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1680

//SYSPUNCH DD SYSOUT=B,DCB=BLKSIZE=800

//SYSLIN DD DSN=&&LOADSET,SPACE=(1600,(10,5)) ,DISP=(MOD,PASS},
// DCB=(BLKSIZE=1600,RECFM=FB) ,UNIT=SYSDA

//LKED EXEC PGM=LINKEDIT,COND=(5,LT,FORT),REGION=104K,
// PARM='LIST,MAP'

//SYSLIB DD DSN=&LIB1l,DISP=SHR

// DD DSNAME=&LIB2,DISP=SHR

// DD DSNAME=&LIB3,DISP=SHR

// DD DSN=SYS1l.FORTLIB,DTSP=SHR

// DD DSNAME=SYS1l.CSDFNL1B,DISP=SHR

//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1210

//SYSLMOD DD DSN=&&GOSET (GO) ,DISP=(MOD,PASS),

// SPACE=(3072,(17,7,1)),UNIT=8YSDA,DCB=BLKSIZE=3072
//SYSLIN DD DSNAME=&LOADSET ,DISP=(OLD,DELETE)

// DD DDNAME=SYSIN

//SYSUT) DD UNIT=(SYSDA,SEP=(SYSLIB,SYSLMOD)),

// SPACE=(1024, (50,20))

//GO EXEC PGM=*.LKED.SYSLMOD,COND=((5,LT,FORT), (8,LT,LKED))
//FT05F001 DD DDNAME=SYSIN

//FT06F001 DD SYSOUT=A

//FT07F001 DD SYSOUT=B

//*NAME=SYSTEM,USE=FORTRAN G COMPILE, LINK EDIT, AND GO.

PROGRAMS IN CARD FORM

To operate with the program package in card foim, in-
clude the Main program and the deck for each subroutine
called. Also include the deck for each utility subroutine
called, if anv, by the operation subxcutines. Each subrou~
tine write-up in Ret. 2 lists the utility subroutines called.




PROGRAMMING DETAILS

A design objective of this program package was machine
independence. The ont. kncwn excegption is subroutine NUDATE
(a utility routine called by SXP), which assumes that alpha-

k4
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meric data fields are represented in the computer in EBCDIC. '
The following programming details may be significant
when this program package is used on other systems:

1. The standard FORTRAN convention in naming varia-
bles has been followed: all integer variables start with
the letters I,J,K,L,M,N; all real variables start with the
letters A through H, and C through 2. BAll literal or alpha-
meric data are identified by integer-variable names. In
each subroutine, all real variables are declared as REAL*8-
type variables.
’ 2., When a one-dimensional array is dimensioned in the
( Main program and included in a subroutine argument list,
the array will have a dimension of one in the subroutine.

3. There are no COMMON stateme ts in this program

: ' package.
E 4, All control cards (input-data cards) are read by a
statement of the form
READ format, list

! A statement of the form
§ PRINT form::., list
is used for all printed outiux.

5. An A4 format is used :u¢ci both input and output of
alphameric fields.

i L ana Y miabal
»

) 6. Subroutine COPY may specify a read, backspace, and
write sequence of operations for a single file. When this
file has blocked variable-length records, the operating

TAn abbreviation for "Extended Binary-Coded-Decimal

Interchange Code"-~an 8-bit code used by IBM System/360
computers.

aln
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system must execute a BACKSPACE statement as a logical
rather than a physical backspace.

7. The maximum state number that may be processed by
these programs is the maximum value that may be stored in
a standard-length integer variable. For an IBM 360, this
maximum integer wvalue is 231-1, or 2,147,4383,647.

8. Certain inconsistencies in control-card or tape-
file data detected by the FLOMOD programs cause program exe-
cution to cease. An error message is printed and a STOP
statement is executed. This program package contains no
CALYL BEXIT statements.
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III, DESCRIPTION OF SOURCE-DECK FORMAT

The first card in each deck is a SUBROUTINE statement
card. This is followed by comment cards containing a brief
statement of the operation the subrouatine will perform. The
program statements and additional comment cards complete a
deck,

There are no flow charts for the individual subroutines.
Instead, the numerous comment cards in the program deck pro-
vide a step-by-step natural-language description of the op-
erations performed when the statements are executed. The
information in these cards defines variables and describes
the data being read, written, computed, or tested at each
step in the program.+ A reference list of symbolic variable
names is found at the end of each subroutine deck. The en-
tries in the argument list are listed first, in the oxrder
of their appearance. These are followed by other variable
names, in alphabetical order by the first letter only of
the variable name.

Columns 73 through 80 of each subroutine deck contain
a unique subroutine label of 3 to 5 characters and a sequen-
tial card number. The sequence numbers for each subroutine
start at 10.

+D matrices, S vectors, and P matrices are typically
referred to as "files" in these source decks; it should be

clear from the context that we are not referring to system
files.
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IV, LIST OF SUBROUTINES

Subroutine Number of Storage Re-
Subroutine Label in Cards in quired in
Name Cards Deck Hexadecimal Bytes Page
CARDSP CARD 259 BF6 10
CLLAPS CLLA 318 AFr6 15
COPY COPY 200 878 21
DSPRNT DSPl 492 12E8 25
DSPRN2 DSP2 669 1610 34
DXCOST DXCO 294 9DA 46
FCHANG FCH 1403 2BD6 52
FILE FILE 64 1DE 77
FREQ1 FRQ1 211 7FA 79
FREQ2 FRQ2 226 85A 83
GENDSP GEND 775 1c84 87
LSTPAT LSTp 261 99a 101
NUDATE NUDA 113 342 106
POSFWD POSF 42 1F2 108
POSINP POSI 101 3C0 109
PRINTD PRNTD 64 1E4 111
PRINTP PRNTP 73 2B6 113
PRINTS PRNTS 51 218 115
READIN RDIN 31 180 116
READSP RDSP 141 404 117
SELPAT SELP 388 B96 120
SMATXP SMAT 300 C96 127
SMINUS SMIN 301 B98 133
SPAIRS SPAIR 67 272 139
STDES STDE 227 7BA 141
STSORT STSO 205 894 145
SXp SXP 409 DEA 149
TMT T™MT 24 12E 157
T™MT2 TMT2 29 144 158

TFor FORTRAN IV H LEVEL 17 compiler on an IBM 360/65.
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SUBROUTINE CARDSP (ISN,ISVEC,.P) CARDOO10

c CARDOO20
c THIS ROUTINE WILL READ Dy S AND/OR P ARRAYS CARDO030
c PUNCHED IN CARDS AND WRITE THEM ON TAPE IN THE CARDO0O40
C FLOMOD FORMAT. CARDOOSO
c CARDO060O
¢ IMPLICIT REAL%B(A-Hy0~Z+$) CARDOO70
DIMENSION ISN(1)oISVEC(1)4P(1)sNAME(6),LABEL(30) CARDOO8O

c CARDOOS0
c INITIALIZE RECORD TYPE VARIABLES. CARDO100
c D BEGINNING LABEL. CARDO110
KDBEG=1 CARDO120

c D DATA RECORD, CARDOL130
- KDDAT=21 CARDOY40
3 C D END LABEL. CARDO150
KDEND=31 CARDO160

C S BEGINNING LABEL. CARDO170
KSBEG=2 CARDO18RO

c S DETA RECORD, CARDO190
KSDAT=22 CARDO200

c S END LABEL. CARDO210
KSEND=32 CARDO220

c P BEGINNING LABEL. CARDO230
KPBEG=3 CARDO240

C P LIST RECORD, CARDO250
KPLST=13 CARDO260

c P DATA RECORD, CARDO270
KPDAT=23 CARDO280

c P END LABEL. CARDO0290
KPEND=33 CARDO300

c FLOMOD END OF FILE RECORD. CARDO310
KNEXT=40 CARDO320

c NL= NUMBER OF WORDS IN LABEL. CARDO0330
NL=30 CARDO340

c FILLER VARIABLE, CARDO350
NFILL=1 CARDO360

DATA KBLANK/4H / CARDO370

c READ QUTPUT UNIT NUMBER., CARDO380
READ 5,KOUT CARDO390

C REWIND DUTPUT UNIT, CARDO400
REWIND KOUT CARDO410

c SET COUNT QF FILES ON DUTPUT UNIT TO ZERD. CARDO420
NFILES=0 CARDO430

€ READ ARRAY TVYPEe. CARDO440
50 READ 5.KTYPE CARDO450

c BRANCH ON ARRAY TYPE. CARDO460
GO TO (10092004300+400)KTYPE CARDO4TO

C CARDO48B0O
c D MATRIX, CARDO490
100 CONTINUE CARDOS00

c READ MATRIX NAME AND LABEL. CARDOS10
READ 104NAME,LABEL CARDOS520

C PRINT TYPE AND NAME CARDOS30
PRINT 24KTYPE,NAME CARDO540

c WRITE BEGINNING LABEL ON OQUTPUT UNIT. CARDOS50
WRITE(KOUT)IKDBEGyNAME ¢ NL o+ LABEL CARDOS60
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READ ARRAY ELEMENTS, THEY MUST BE IN ORDER BY
ROW AND BY COLUMN WITHIN ROW.
INITIALIZE ELEMENT SUBSCRIPT FOR THIS ROW.

K=1
INITIALIZE NUMBER OF ELEMENTS COUNY FOR THE
MATRIX.
KSUM=0
NUMBER OF ROWS COUNT FOR THE MATRIX.
ISCNT=0

READ FIRST ELEMENT CARD.
READ S,IROW.ISN(1)+ISVEC(1)
UPDATE ROW SUBSCRIPT.
K=K+1
READ ADDITIONAL ELEMENT CARD.
READ 59 IROWX¢ISN{K) 4 ISVECIK)
WAS ROW NUMBER JUST READ SAME AS fOR PREVIOUS
READ?
YESe GO TO READ NEXT CARD.
IF(IROWLEQ.IROWX) GO TO 130
THERE WAS A CHANGE IN ROW NUMBER. WRITE THE

CARDOS70
CARDO580
CARDOS590
CARDO600O
CARDO610
CARD0O620
CARDO630
CARDO640
CARDO650
CARDO660
CARDO670
CARD0680
CARDO690
CARDO700
CARDO710
CARDOT20
CARDOT730
CARDO740
CARDO750
CARDO760

RECORD FOR THE ROW COMPLETED ON THE OUTPUT UNIT.CARDOTTO

LET ICNT = NUMBER OF ELEMENTS IN THE ROW.
ICNT=K~1
WRITE(KOUTIKDDATy IROW9 ICNT s { ISN(T )9 I=14ICNT )}y (ISVEC{I)9I=14ICNT)

UPDATE MATRIX ROW COUNT,
ISCNT=ISCNT+1

ACCUMULAYE COUNT OF D ELEMENTS FOR THIS MATRIX.
KSUM=KSUM+ICNT

HAVE ALL ELEMENTS FOR THIS MATRIX BEEN READ?

YES ~ GO TO WRITE ARRAY END LABEL,
IF{IROWX.EQ.-1) GO TO 150

NO.

CARDO780
CARDOT790
CARDO80QO
CARDO810
CARDO0820
CARDO830
CARDO840
CARDOBS50
CARDO86EO
CARDO8BT0
CARDOB8O

DATA FROM LAST CARD READ IS TO BE SHOWN AS FIRSTCARDO890

ENTRY IN A NEW ROW, CARDO900

IROW=IROWX CARDOS10
ISN(1)=ISN(K) CARDO920
ISVEC(1)=1SVECiK) CARDO0930
K=1 CARDO940
GO TO READ NEXT CARD, CARDO950

60 70 130 CARDO960
CARDO970

ALL ELEMENTS FOR THE MATRIX HAVE BEEN READ. CARDO980

WRITE END LABEL. CARD0990

WRITE(KOUT) KDENDyNFILLoNFILL+ISCNToKSUM CARDICOO
UPDATE NUMBER OF QUTPUT FILES. CARD1010

NFILES=NFILES+1 CARD1020
GO TO READ NEXT ARRAY TYPE CARD. CARDL030

60 71O 50 CARD1040
CARD1050

*kxCARD1060

*CARD1070

S VECTOR. CARD1080

CONTINUE CARD1090
READ VECTOR NAME AND LABEL. CARD1100

READ 104NAME,LABEL CARD1110
PRINT TYPE AND NAME, CARD1120

PRINT 24KTYPE,NAME CARD1130
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WRITE BEGINNING LABEL ON OUTPUT UNIT,.
WRITE(KOUT )KSBEGyNAME 4 NL 4LABEL

READ S VECTOR ELEMENTS, THEY MUST BE IN ORDER.

INITIALIZE S VECTOR SUBSCRIPT.
ISCNT=]

INITIALIZE S VECTOR SUM,
ISUM=0

READ AN ELEMENT.
READ 154 ISN(ISCNT),ISVEC{ISCNT)

HAVE ALL ELEMENTS FOR THE VECTOR BEEN READ?

YES. GO TO WRITE ARRAY END LABEL.
IF(ISN{ISCNT).EQ.~1) GD TO 250

NO,

ACCUMULATE S VECTOR SUM,
ISUM=ISUM+ISVYEC({ISCNT)

UPDATE S VECTOR SUBSCRIPT.
ISCNT=1SCNT+1

GO TO READ NEXT ELEMENT.
GO YO 220

ALL ELEMENTS FOR THE S VECTOR HAVE BEEN READ.
SET ISCNT EQUAL THE NUMBER OF ELEMENTS IN S.

ISCNT=]ISCNT~1
WRITE DATA RECORD.,

WRITE(KOUT)KSDAToNFILLy ISCNT, (ISN{I)sI=14ISCNT)y

1 {ISVEC{I),1=1,1ISCNT)
WRITE END LABEL,

WRITE(KOUT IKSENDyNFILLoNFILL, ISUMyNFILL
UPDATE NUMBER OF OUTPUT FILES.

NFILES=NFILES+]
GO TO READ NEXT TYPE CARD.

GO TO 50

P MATRIX

READ MATRIX NAME AND LABEL.
READ 10,NAME,LABEL

PRINT TYPE AND NAME,
PRINT 2,KTYPE+NAME

WRITE BEGINNING LABEL ON OUTPUT UNIT.
WRITE(KOUT)IKPBEGyNAMENL ,LABEL

READ LIST OF ROWS AND MONIFY SPECIFICATIONS.
READ 54 ISCNTo{ISN(TI)y1=1,1SCNT)MODSW,MODFAC

WRITE INFO JUST READ ON OUTPUT UNIT,
WRITE(KOUT)IKPLST g ISCNT 9 (ISN(1)+I=1,IS5CNT)sMODSW,MODFAC

READ LIST OF COLUMNS AND P MATRIX INCREMENT

VALUES,
READ S¢JCNT{ISN(I)9I=14JCNT) o NUMMO,NUMYR

WRITE INFO JUST READ ON OQUTPUT UNIT.
WRITE(KOUTIKPLSToJCNTo LISN(T) 91=1,JCNT ) 4NUMMOy NUMYR

READ ARRAY ELEMENTS. THEY MUST BE IN ORDER BY

ROW AND BY COLUMN WITHIN ROW.

INITIALIZE ELEMENT SUBSCRIP) FOR THIS ROW,.

INITIALIZE NUMBER OF ELEMENTS COUNT FOR THE
MATRIX.

CARD1140
CARD1150
CARD1160
CARD1170
CARD1180
CARD1190
CARD1200
CARD1210
CARD1220
CARD1230
CARD1240
CARD1250
CARD1260
CARD1270
CARD1280
CARD1290
CARD1300
CARD1310
CARD1320
CARD1330
CARD1340
CARD1350
CARD1360
CARD1370
CARD1380
CARD1390
CARD1400
CARD1410
CARD1420
CARDL430
CARD1440
CARD1450

*CARD1460
*%%CARD1470

CARD1480
CARD2 490
CARD1500
CARD1510
CARD1520
CARD1530
CARDi540
CARD1550
CARD1560
CARD1570
CARD1580
CARD1590
CARD1600
CARD1610
CARD1620
CARD1630
CARD1640
CARD1650
CARD1660
CARD1670
CARD1680
CARD1690
CARD1700
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KSUM=0 CARDLIT10
READ FIRST ELEMENT CARD, CARDL1720

READ 15¢IROWsISN(1)4P(1) : CARD1730
UPDATE ROW SUBSCRIPT, CARD1740

330 K=K+1 CARD1750
READ ADDITIONAL ELEMENT CARD. CARD1760

READ 154 IROWX,ISN(K) 4P(K) CARDL1T70
WAS ROW NUMBER JUST READ SAME AS THAT OF CARD1780

PREVIOUS READ? CARD1790

YES ~ GO TO READ NEXT CARDe. CARD1800

IF(IROW.EQ.IROWX) GO TO 330 CARD1810
THERE WAS A CHANGE IN ROW NUMBER., WRITE THE CARD1820

RECORD FOR THE ROW COMPLETED ON THE OUTPUT UNIT.CARD1830

LET ICNT = NUMBER OF ELEMENTS IN THE ROW. CARDL840

ICNT=K~-1 CARD1850
WRITE(KOUT)KPDAT ¢ IROWs» ICNT {ISN(I) oI=14ICNT) o (P{I)yI=14ICNT) CARD1860
ACCUMULATE COUNT OF P ELEMENTS FOR THIS MATRIX. CARD1870

KSUM=KSUM+ICNT CARD1880
HAVE ALL ELEMENTS FOR THIS MATRIX BEEN READ? CARD1890

YES - GO TO WRITE ARRAY END LABEL, CARD1900

IF(IROWX.EQ.~1} GO TO 350 CARDI910
NO. CARD1920

DATA FROM LAST CARD READ IS TO BE SHOWN AS FIRSTCARD1930

ENTRY IN A NEW ROW. CARD1940

IROW=IROWX CARD1950
ISN{1)=ISN(K) CARD19560
P(1)=P(K) CARD1S970
K=1 CARD1980
GO TO READ NEXT CARD, CARD1990

G0 TO 330 CARD2000
CARD2010

ALL ELEMENTS FOR THE MATRIX HAVE BEEN READ. CARD2020

CHANGE COUNT OF ARRAY ELEMENTS TO A REAL VALLE. CARD2030

350 PN=KSUM CARD2040
WRITE END LABEL, CARD2050

WRITE(KOUT) KPENDyNFILL NFILLISCNT,PN CARD2060
UPDATE NUMBER OF OUTPUT FILES. CARD2070

NFILES=NFILES+]1 CARD2080
GO TO READ NEXT ARRAY TYPE CARD, CARD2090

60 70 50 CARD2100
CARD2110

ALL ARRAYS HAVE BEEN PROCESSED. CARD2120

CARD2130

UPDATE NUMBER OF FILES FOR END OF FILE RECORD. CARD2140

400 NFILES=NFILES+] CARDZ150
CREATE A BLANK FILE NAME, CARD2160

DO 410 1=1,6 CARD2170
410 NAME(I)=KBLANK CARD2180
WRITE END LABEL, CARD2190

WRITE (KOUT)KNEXT¢NAMEGNFILLoNFILES , CARD2200
REWIND OUTPUT UNIT, CARD2210

REWIND KOUT CARD2220
PRINT ARRAY TYPE AND NAME CARD2230

PRINT 2.KTYPE.NAME CARD2240
PRINT END OF OPERATION MESSAGE, CARD2250

PRINT 14NFILES CaRG2260
RETURN CARD2270
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NUMBER OF FILES = 16}

FORMAT(1Xs THKTYPE =41645X¢6A%)
FORMAT(6112)
FORMAT(6A4/20A4/10A4)
FORMAT(2112,F12,6)

1SN

ISVEC

KTYPE

MODSW
MODFAC
NUMMO
NUMYR
END

]

REFERENCE L1ST,.
SUBROUTINE ARGUMENTS.

THIS ARRAY WILL BE USED FOR (1) P MATRIX LIST OF ROWS,
LIST OF COLUMNS, AND LIST OF COLUMNS IN A ROWe (2) D
MATRIX LIST OF COLUMNS IN A ROWs (3) S VECTOR LIST OF
STATE NUMBERS.

THIS ARRAY WILL BE USED FOR (1) D MATRIX ELEMENT VALUES
IN A ROW, (2) S VECTOR STATE VALUES.

THIS ARRAY WILL BE USED FOR THE P MATRIX ELEMENT VALUES
IN A ROW,

OTHER VARIABLES,

lee D MATRIX,

2.« S VECTOR,

3.0 P MATRIX.

4.+ END OF INPUT DATA,

TRANSITION MODIFY SWITCH, SEE GENDSP FOR DETAILS.
TRANSITION MODIFY FACTOR, SEE GENDSP FOR DETAILS.

P MATRIX MONTH INCREMENY VALUE.SEE GENDSP FOR DETAILS.
P MATRIX YEAR INCREMENT VALUE. SEE GENDSP FOR DETAILS.

CARD2280
CARD2290
CARD2300
CARD2310
CARD2320
CARD2330
CARD2340
CARD2350
CARD2360
CARD2370
CARDZ380
CARD2390
CARD2400
CARD2410
CARD2420
CARD2430
CARD2440
CARD2450
CARD2460
CARD2470
CARD2480
CARD2490
CARD2500
CARD2510
CARD2520
CARD2530
CARD2540
CARDB2550
CARD256C
CARD2570
CARD2580
CARD2590
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SUBROUTINE CLLAPS(KSoLSTCOD,LDIM) CLLAOO10
*CLLAOO20

THIS SUBROUTINE WILL COLLAPSE A GIVEN MODEL BY CLLA0O30

OMITTING OR RECODING ONE OR MORE VARIABLES IN CLLADO4O

THE STATE DEFINITION. CLLAOO50
THE COLLAPSE OPERATION CAN BE PERFORMED ON A CLLADO60
STATE PATTERN FREQUENCY FILE ONLY,. CLLAOO70

CLLAOOBO

A DIMENSION OF 30 IS USED FOR THE VARIABLE CODE CLLAOO90
ARRAYS SINCE THIS IS THE MAXIMUM NUMBER OF VARI-CLLAO100

ABLES THAT MAY BE USED IN DEFINING A MODEL. cLLaollo

DIMENSION NCODEV(30).KS(1) CLLAD120
DIMENSION NCODV2(30)¢NC(30)4NC2130),L0OC(30)},LSTCOD(1}) CLLAO130
DIMENSION LCODE(30) CLLAOL4O
DIMENS ION MULT(30) CLLAO150
CLLADL60

INITIALIZE CONSTANT NFILL. CLLAOLT7O

NFILL=0 CLLAO180
READ NV -~ NUMBER OF VARIABLES USED TO DEFIME CLLAO190

INPUT STATE NUMBERS = AND NCODEV(1) THRU CLLAO200

NCODEV(NV) -~ NUMBER OF CODES DEFINED PER VARI- (LLAOZ210
ABLE FOR INPUT STATE NUMBERS. THE NCODEV VALUE CLLAO220
WILL BE NEGATIVE FOR ANY VARIABLE BEING OMITTED CLLAO230

IN OUTPUT STATE NUMBERS, CLLAO240
READ 104NV, (NCODEVIN) ¢yN=1,NV) CLLAO250
READ 'NS* ~ NUMBER OF STATE NUMBERS PEP. PATTERN.CLLAOZ260
READ 104NS cLtLAO270

SET UP ARRAY OF POS{TIVE NUMBER OF CODES PER CLLAO280
VARIABLE FOR USE IWN COMPUTING MULTIPLY FACTORS CLLAD290

AND ARRAY SUBSCRIPTS. CLLAO300

00 20 N=l,nV TLLAO310
NC(N)=IABS(NCODEV(N)) CLLAO320
INIVIALIZE FOR LATER INDEX USE, CLLAD330

NVMl=NV-] CLLAO34D
GENERATE THE MULTVIPLY FACTORS USED IN DECODING CLLA03SO

STATE NUMBERS, CLLAO360

MULT(NV)=] CLLAO3T0
IF(NV,EQ.1) GO TO 24 CLLAO3TS
H=NV CLLAO380
G0 22 I=]l¢NUM) CLLAO390
MULT(N-1)sMULT(N)®NC(N) CLLAO40O
N=N=~1 CLLAO4LIC
CLLAO420

READ KOPT ~ SPECIFICATION OF COLLAPSE OPTION. CLLAO430

READ 10,KOPT CLLAOS40
BRANCH ON OPTION, CLLAO4S50

IF(KOPTL,EQ,2) GO 7O 30 CLLAG4EO
OPTION 1. CLLAD4TO

VARIABLE OMISSION ONLY. CLLAOSSO

THE NUMBER OF CODES DEFINED PER VARIABLE FOR CLLAO49O

OUTPUT STATE NUMBERS WILL BE THE SAME AS THE CLLAOS500

NUMBER OF CONES DEFINED FOR THE CORRESPONDING  CLLAOS10

INPUT VARIABLE, CLLAO520

CALL TMT{NV,NCODV2(1)4NCADEV(1}) CLLAOS530
60 Y0 60 CLLAOS40
30 CLLADSS50
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oPTION 2.
VARIABLE GROUPING GNLY OR VARIABLE GROUPING AND
OMISSION.
READ NV - NUMBER OF VARIABLES (MUST BE THE SAME
AS NV IN THE FIRST READ)} AND NCODV2{1) THRU
NCODV2(NV) « THE NUMBER OF CODES PER VARJABLE
FOR THE NEW MOPEL. THE ENTRY WILL BE ZERO FOR A
VARIABLE BEING OMITTED AND NEGATIVE FOR A
VARIABLE BEING RECOOED,
30 READ 104NVy (NCODVZ{N) oN=14NV)

SET UP..
LSTCOD = ARRAY OF RECODE CODES FOR VARIABLES YO
B8E RECDNDED AND LOC - ARRAY OF SUBSCRIPTS =
BEGINNING LOCAYION IN LSTCOD OF RECODE VALUES
FOR EACH VARIABLE,
SET INITIAL SUBSCRIPT TO ONE,

LoCcsug=1
00 FOR EACH VARIABLE,

DO 50 N=1l,NV
IS THIS VARIABLE 10O BE RECODED?

IF{RCODV2{N).LT.0) GO TO 40
NO

CLLAO560
CLLAOSTO
CLLAOSEO
CLLAOS90
CLLAOG0O
CLLAOG6L1O
CLLAOS20
CLLAOG30
CLLAOG4O
CLLAOGSO
CLLA0660
CLLAGSTO
CLLAOGSO
CLLA0690
CLLAOT00
CLLAOTLO
CLLAOQT720
CLLAO730
CLLAOT40
CLLAOTS0
CLLAOT60
CLLAOTTO

NO LOCATION IN LSTCOD {ItL CONTAIN CODES FOR THECLLAOT780

N'TH VARIABLE,

LOC(N)=0

GO TO 50
YES
THE CODES FOR THIS VARIABLFE ARE TO BE CHANGED.
LOC(N)=FIRST LOCATION IN LSTCOD FOR CODES FOR
THE NTH VARIABLE,

40 LOCIN)=LOCSUB

NC(N) IS THE NUMBER OF CODES DEFINED FOR THE
N'TH VARIABLE IN THE INPUT MODEL,

CLLAOT790
CLLAOSBOO
CLLAOB10
CLLAOB20
CLLAO830
CLLAOB40
CLLAO8S50
CLLAO860
CLLAOBT70
CLLAO880

LTO IS THE LASY LOCATION IN LSTCOD FOR CODES FORCLLAOBSO

THE N'TH VARIABRLE.

LTO=LOCSUB+NC(N)~1
READ NX = VARIABLE NUMBER FOR FOLLOWING LIST OF
RECODE VALUES, AND LSTCOD(LOCSUB) THRY LSTCOD
{LTO) - A LIST OF NEW CODE VALUES, ONE FOR EACH
ORIGINAL CODE VALUE.

READ 10yNXy (LSTCOD(L) L=LOCSUB,LTO)
DOES THE VARIABLE NUMBER READ EQUAL THE CURRENT
VARIABLE NUMBER OF THE DO LOOP CONTROLLING THE
RECODE INPUT?
NO. CONTYROL CARD ERROR.

IF(NX.NE,N) GO TO 220
YES
INCREMENT SUBSCRIPYT VALUE FOR LOC.

LOCSUB=LTO+1
CONTINUE

50 CONTINUE

IS FINAL SUBSCRIPT VALUE USED GREATER THAN THE
DIMENSION OF THE ARRAY IN WHICH THESZ NEW CODE
VALUES WERE STORED?
YES. DIMENSION ERROR.

1IF(LOCSUB-1,GT.LDIM) GO TO 2C0

CLLAO900
CLLAOS10
CLLAO920
CLLAO930
CLLAOS40
CLLAOSS50
CLLAO960
CLLAOSTO
CLLAQ980
CLLAO990
CLLAY000
CLLAlO10
CLLA1029
CLLA1030
CLLAL1040
CLLA1050
CLLA1060
CLLA1070
CLLA1080
CLLAL1090
CLLA1100
CLLAL110
CLLAL1120
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60

DIMENSION OF CODE VALUE ARRAY HAS NOT BEEN
EXCEEDED.,

OPTIONS 1 AND 2.

CREATE AN ARRAY OF POSITIVE NUMBER OF CODES PER

VARIABLE FOR USE IN CODING THE OUTPUT STATE
NUMBERS,

0D 65 N=1,4NV

NC2(N)=]ABS (NCODVZ{N))
INITIALIZATION FOR RECODING COMPLETE.

READ KOUT - OUTPUT UNIT 10,
READ 10.KOUT

REWIND OUTPUT UNIT,
REWIND KOUT

READ KINP = INPUT UNIT 1D,
READ 10,KINP

IS THIS A RETURN CARD?

YES. GO TO REWIND OUTPUT UNIT.
IF(KINPL,EQ.,0) GO TO 190

NO

REWIND INPUT UNIT,
REWIND KINP

PROCESS STATE NUMBER PATTERN RECORDS.

READ A RECORD: MODL,KS(1) THRU KS{NS)+IFREQ.

READ{KINP,END=100)MODL y (KS{N) ¢N=1,NS), IFRED
NO EOF

RECODE.,
EACH INPUT STATE NUMBER IS DECODED TO ITS

CLLALI130
CLLAL140
CLLALL150
CLLAL1160
CLLALLTO
CLLAL1180
CLLAll90
CLLA1I200
CLLR1210
CLiLAl220
CLLA1230
CLLA1240
CLLA1250
CLLAL1260
CLLAL270
CLLAL1280
CLLAL1290
CLLA1300
CLLAL310
CLLA1320
CLLAL330
CLLAL1340
CLLA1350
CLLAL1360
CLLA1370

***xCLLA1380

*CLLA1390
CLLA1400
CLLAl4l0
CLLAL420
CLLAL430

**CLLA1440

*CLLAL450
CLLA1460
CLLALA4T70

ORIGINAL VARIABLE CODE VALUES. THESE CODE VALUESCLLA1480
ARE GROUPED AND/OR OMITTED AS SPECIFIED INCODINGCLLA1490

EACH OUTPUT STATE NUMBER.

STATE NUMBER = {A-1)#*KB*KC*,,+*KR
{B=1)*KC*KD* ¢ ¢ « ¥KR
[ XN ]

{0=1)*KR

R

WHERE Aseeo9R ARE VARIABLE COGES,
AND KAyosoosKR ARE VARIABLE RANGES.

L4+ 4

DECODE~RECODE LOOP,

DD FOR EACH STATE NUMBER IN PATTERN,
00 1100 K=1,4NS

IS THIS STYATE NUMBER ZERD?

YES. OUTPUT STATE NUMBER WILL ALSO BE ZERO. GO

TO NEXT STATE NUMBER.
IF(KS{K)+EQ,0) GO TO 1100

NO

LK = KS{K) = STATE NUMBER BEING RECODED.
LK=KS(K)

CLLA1S00
CLLA1510
CLLA1520
CLLA1530
CLLAL1540
CLLA1550
CLLA1560
CLLALS70
LLLAL580
CLLA1590
CLLAY1600
CLLA1610
CLLA1620
CLLA1630
CLLA1640
CLLA1650
CLLAL1660
CLLA1670
CLLA1680
CLLA1690
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DECODE,
DECODE THE ORIGINAL STATE NUMBER AND PLACE THE
CODE VALUES IN LCODE.
TF{NV.EQ.1) GO TO 1062
00 1060 N=],NVM1
LWKs {LK=1)/MULT(N)
LKnLK=LWKSMULT(N)
LCODE(N)=LWK+]
LCODE(NV}aLK
RECODE,

CLLA1700
CLLAL1T10
CLLALIT20
CLLAL1725
CLLALT730
CLLAL1T74D
CLLALTSH
CLLALT60
CLLALTTO
CLLALT780

RECODE THE NEW STATE NUMBER AND PUT IT IN KS(K).CLLA1T90
SET WORKING LOCATION FOR GENERATION OF NEW STATECLLA1800

NUMBER TO 2ERO, CLLALBLIO

LWK=0 CLLA1820
00 FOR ALL VARIABLES, CLLAL1830

00 1080 N=1,NV CLLAL1840
IS THIS VARIABLE BEING OMITTED? CLLAL1850

YES. GO TO NEXT VARIABLE, CLLALB60

IF (NCODEVIN),LT.0) GO TO 1080 CLLAL870
NO CLLAYB8O

IS THIS VARIABLE BEING RECODED? CLLA1890

NO. KEEP CURRENT CODE FOR THIS VARIABLE, CLLA1900
IF{NCGDV2(N).GT.0) GO TO 1075 CLLAL910
YES CLLA1920

PICK UP CODE SUBSCRIPT AND VALUE, PLACE NEW CODECLLA1930

VALUE IN LCODE, CLLA1940

L=LOC({N)~1+{_CODE (N} CLLA1950
LCODE(N)=LSTCODIL) CLLA1960
ACCUMULATE CONTRIBUTION OF THIS CODE TO STATE CLLAL9TO

NUMBER, CLLA1980
LWK=LWK®NC2{N)+LCODE(N)~1 CLLAY990
CONTINUE CLLA2000

CONTINUE CLLA2010
ADJUST FOR 1 SUBTRACTED FOR RTH VARIABLE,. CLLA2020

KS{K)=LWK+] CLLA2030
CLLA2040

CONT INUE CLLA2050

CONTINUE CLLA2060
*CLLA20670

*xCLLAZ2080

WRITE: MODL,KS(1) THRU KSINS),I1FREQ, CLLAZ2090

WRITE(KOUT) MODL ¢ (KS{N)yN=1,NS),IFREQ CLLA2100
GO TO READ AN INPUT RECORD, CLLAZ110

GO TO 80 CLLA2120
*CLLA2130

**uCLLA2140

END OF FILE ON READ, CLLA2150

REWIND INPUT UNIT, CLLA2160

REWIND KINP CLLA2170
PRINT *OPERATION COMPLETE MESSAGE' FOR THIS CLLA2180

INPUT UNIT, CLLA2190

PRINT 2404KINP CLLA2200
GO TO READ A CONTROL CARD. CLLA2210

G0 10 75 CLLA2220
YES - A RETURN CARD WAS READ. CLLA2230

REWIND QUTPUT UNIT. CLLA2240

REWIND KOUT

CLLA2250



>
LSTCOD(NCODEV(I)+NCODEV(J)) - NEW CODE VALUE FOR LAST OLD CODE CLLA2790
VALUE FOR SECOND VARIABLE THAT HAS A NEGATIVE ENTRY IN CLLA2800
NCODv2, CLLAZ2810
CLLA2820

-19-

C PRINT 'OPERATION COMPLETE MESSAGE' FOR THIS CLLA2260
5 c OUTPUT UNIT. CLLA2270
F PRINT 250,K0OUT CLLA2280
[ RETURN CLLA2290
RETURN CLLA2300
c CLLA2310
. C YES CLLA2320
s (o DIM ERROR FOR LSTCOD. CLLA2330
c PRINT ERROR MESSAGE, CLLA2340
200 PRINT 210,LDIM,LOCSUB CLLA2350
3 c EXIT CLLA2360
3 STOP CLLA2370
3 c NO - CONTROL CARD VARIABLE NUMBER DOES NOT EQUALCLLA2380
c DO LOOP VARIABLE NUMBER, CLLA2390
c PRINT ERROR MESSAGE, CLLA2400
220 PRINT 230,NX,N CLLA2410
C EXIT CLLA2420
STOP CLLA2430
c CLLA2440
10 FORMAT(6112) CLLA2450
210 FORMAT(52H DIMENSION OF LSTCOD - CODE LIST VECTOR = TOO SMALL./ CLLA2460
1 30H VALUES OF LDIM AND LOCSUB ARE,2112) CLLA2470
230 FORMAT(52H CLLAPS.+.CONTROL CARD ERROR. CARD VARIABLE NUMBER = 4 CLLA2480
] 1112/27X,25HD0 LOUP VARIABLE NUMBER = ,112) CLLA2490
| 240 FORMAT(//45H CLLAPS.++OPERATION COMPLETE FOR INPUT UNIT ,16) CLLA2500
¥ 250 FORMAT(//45H CLLAPS.++DPERATION COMPLETE FOR OUTPUT UNIT ,16) CLLA2510
c CLLA2520
c REFERENCE LIST,. CLLA2530
c CLLA2540
c SUBROUTINE ARGUMENTS, CLLA2550
! C CLLA2560
C KS - ARRAY FOR NS STATES -~ A STATE NUMBER PATTERN, CLLA2570
( ¢ CLLA2580
: c CLLA2590
; C LSTCOD - THE NEW CODE VALUES., THERE IS A NEW CODE FOR EACH OLD CLLA2600
§ c CODE IN THE OLD CODE SEQUENCE - FOR ONLY THOSE VARIASLES CLLA2610
; c BEING CHANGED, CLLA2620
i c LSTCOD(1) - NEW CODE VALUE FOR FIRST OLD CODE VALUE FOR FIRST CLLA2630
; C VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2. CLLA2640
C LSTCON(2) - NEW CODE VALUE FOR SECOND OLD CONE VALUE FOR FIRST CLLA2650
c VARIABLE THAT HAS A NEGATIVE ENTRY IN NCOOV2. CLLA2660
, c . CLLA2670
: c . CLLA2680
c . CLLAZ2650
o LSTCOD(NCODEV(1)) - NEW CODE VALUE FOR LAST OLD CODE VALUE FOR CLLA2700
c FIRST VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2. CLLA2710
c LSTCOD(NCODEV(I)+1) - NEW CODE VALUE FOR FIRST OLD CODE VALUE FOR CLLA2720
C SECOND VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2. CLLA2730
c LSTCOD(NCODEV(I)+2) - NEW CODE VALUE FOR SECOND GLD CODE VALUE FORCLLA2740
c SECOND VARIABLE THAT HAS A NEGATIVE ENTRY IN NCODV2. CLLA2750
c . CLLA2760
c . CLLA2770
c CLLA2780

c

C

c

c
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LDIM

KOPT

Loc

LCODE

MULT
NC
NC2
NS
NV
NX

NCODEV

NCODV2

END

OIMENSION OF LSTCOD IN MAIN PROGRAM.

OTHER VARIABLES.

OPTION TYPFE,

1 IF VARTABLF OMISSION ONLV,
2 IF (A) VARTABLE GROUPING ONLY,
{B) VARTIABRLF GROUPING

PLUS VARTABLE OMISSION.
ARRAY CONTAINING FOR EACH VARIABLE, THE SUBSCRIPT VALUE

CLLA2830
CLLA2840
CLLA2850
CLLAZ2860
CLLAZ28T0
CLLA2880
CLLAZ2890
CLLAZ2900
CLLA2910
CLLA2920
CLLA2930

FOR THE FIRST LOCATION IN LSTCOD CONTAINING THE CODES FORCLLAZ2940
THAT VARIABLE,

THE VALUE WILL HE ZERO IF NCODV2(I) IS ZERO OR POSITIVE.
THE VALUE WILL BE 1 + (NCODEV(K)
NCODV2({K), K=1 THRU I-1) IF NCODV2(I)
A WORK AREA USEQR FOR THE VARIABLE CODES AS EACH STATE

NUMBER IS
ARRAY FOR
ARRAY FOR
ARRAY FOR
NUMBER OF
NUMBER OF

RECNDED,

STATE NUMBER MULTIPLY FACTORS.

ABSOLUTE VALUE OF NCODEV ENTRIES,

ABSOLUTE VALUE OF NCODVZ2 ENTRIES,.

STATES PER PATTERN,

VARTABLES.

VARTABLE NUMBER ASSOCIATED WITH SET OF RECODE VALUES
CURRENTLY BEING READ,

FOR EACH NEGATIVF
IS NEGATIVE.

CLLA2950
CLLA2960
CLLA2970
CLLAZ2980
CLLAZ99C
CLLA3000
CLLA3010
CLLA3020
CLLA3030
CLLA3040
CLLA3050
CLLA3060
CLLA3070

ARRAY FOR NUMBER OF CODES PER VARIABLE. THE ENTRY WILL BECLLA3080

NEGATIVE IFf THE VARIABLE IS BEING CNLLAPSED OUT OF THE

MODEL .

AN ARRAY FDOR THE NUMBER OF CODES PER VARIABLE OF THE
INPUT MNDEL REQUIRED TD DEFINE THE OUTPUT MODEL. A ZEROD
SHOULD BE ENTERED FOR A VARTABLE BEING OMITTED,

A NEGATIVE VALUE SHOULD BE ENTERED FOR A VARIABLE BEING

RECNDED,

CLLA3090
CLLA3100
CLLA3110
CLLA3120
CLLA3130
CLLA3140
CLLA3150
CLLA3160
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SUBROUTINE COPY(ISNyISVEC+PoLABEL)

THIS IS A GENERAL PURPOSE COPY ROUTINE FOR D
MATRICES, P MATRICESy AND S VECTORS.

THE FIRST CONTROL CARD IDENTIFIES THE OUTPUT
UNIT SPECIFICATIONS. THE CARD FIELDS ARE
KOUT « COL 1-6 (16) FORTRAN UNIT NUMBER,

COoPYO010
C0OPY0020
COPY0030
COPY0040
CoPY0050
COPY0060
CGPY0070
COPY0080

KPOS <~ COL 7-12 (16) POSITIONING SPECIFICATIONICOPYO0090

0 - START AT BEGINNING OF FILE,
1 - START AT FLOMOD END OF FILE RECORD.

CNE CONTROL CARD IS REQUIRED FOR EACH SET OF
CONSECUTIVE ARRAYS~ON AN INPUT UNIT-THAT ARE TO
BE COPIED,

A BLANK CONTROL CARD IS USED TO RETURN CONTROL
TO THE CALLING PROGRAM,

THE CONTROL CARD FIELDS ARE

IDTAPE - COL 1-6 (I6) FORTRAN INPUT UNIT NUMBER.

NFILE - COL 7-30 (6A4) ARRAY NAME OF FIRSTY OF
*NUMVC' FILES TO BE COPIED UNDER
CONTROL OF THIS CARD.
NUMVC <~ COL 31-36 (16)
+N = THE NUMBER OF CONSECUTIVE ARRAYS
TO BE COPIED FROM 'IDTAPE:
STARTING WITH ARRAY *NFiLEC,
0 = COPY OPERATION COMPLETED. RETURNS
=1 = COPY ALL ARRAYS ON THE TA:E,

IMPLICIT REAL#8(A-Hy0~Z+$)
DIMENSION ISN(1)oISVEC(1)+P(1)oLABEL(L1)4NFILE(6)

DATA KBLANK/&H

K40=40
NFILLs=}
NFILES=0
PRINT S

/

INITIALIZATION
RECORD TYPE FOR END OF FILE ARRAY,

FILLER VARIABLE.
NUMBER OF FILES ON QUTPMT UNIT,

SKIP YO NEW PAGE ON PRINTER AND PRINT HEADING.

FORMAT(26H1 LIST OF FIiLES COPIEDaes )

READ 1,KOUT.KPOS
FORMAT(216)

REWIND KOUT

READ QUTPUT UNIT NUMBER AND POSITION TYPE,

REWIND OUTRUT UNIT,

I1F OUTPUT IS TO START AT THE BEGINNING OF THE
TAPE: NO FURTHER POSITIONING IS REQUIRED. GO TO
READ INPUT SPECIFICATION,.

IF(LPOSLEQ.C) GO TO 4

2 READIKOUT)IKTYPE

PvS;TION TO FLOMOD END OF FILE RECORD ON OUTPUT
UNIT,

CoPYO0100
copPYO110
CoPYO120
CoPYO130
COPYOQ140
COPY0150
CoPYO0160
copPYO170
coPYO180
CoPYO190
COoPY0200
COPY0210
C0OPY0220
€oPYQ230
C0oPY0240
CoPY0250
CoPY0260
corYo270
LOPY0280
COPY0290
CGPY0300
COPYO310
CoPYO0320
CoPY0330
COPY0340
COPY0350
COPYO0360
COPY0370
COPY0380
£0PY0390
COPYO0400
COPYO410
COPY0420
COPY0430
COPYQ440
COPY0450
COPY0460
COPYO4TO
COPYO0480
COPY0490
COPY0500
CoPYO0510
copyos20
cor+oz3o0
COPY0540
CoPYO0550

IF THIS WAS NOT THE END OF FILE RECORD, READ THECOPY0560
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NEXT RECORD,

IF(KTYPE,NE,40) GO TO 2
THE RECORD JUST READ WAS AN END OF FILE RECORD.
BACKSPACE THIS RECORD,

BACKSPACE KOUT
READ THE TOTAL RECORD TO OBTAIN THE NUMBER OF
FILES COUNT.

READ{KOUTIKTYPE ¢NFILEGNFILLINFILES

CoPY0570
COPY0580
CoPY0590
COPY0600
COPY0610
COPY0620
COPYO0630
COPY0640

SUBTRACT ONE FOR THE END OF FILE *FILE' FROM THECOPY0650

NUMBER OF FILES COUNT,
NFILESaNFILES~])
BACKSPACE END OF FILE RECORD SO OUTPUT UNIT iS§
IN PROPER POSITION FOR WRITING NEXT LABEL.
BACKSPACE KOUT
READ FIRST COPY SPECIFICATION CARD,
READ 114 IDTAPEJNFILE+NUMVC T
STORE TAPE NUMBER AS 'PREVIOUS* TAPE NUMBER,
THIS IS TO AVOID UNNECESSARY REWINDS,.
IDTAPX=]DTAPE
REWIND I1DTAPE,
REWIND IDTAPE
G0 10 12
READ FOR ADDITIONAL COPY SPECIFICATION CARDS.
READ 11,IDTAPESNFILENUMVC
FORMAT(1646A4%016)
IS THE COPY RUN COMPLETE?
YESe GO TO WRITE END RECORD.
IF(NUMVC,EQ,0) GO YO 500
NO
IS THE CURRENT INPUT UNIT THE SAME AS THE

COPY0660
COPY0670
CoPY0680
COPY0690
COPYOT00
COPYOT10
CoPY0720
CoPYO730
COPYO0T40
COPYO750
COPY0760
CorPYOT70
coPY0780
COPYO790
COPY0800
copvoslo
CoPY0820
CoPYO0830
CoPYO0840
CoPY0850
COPY0860

PREVIOUS INPUT UNITy AND IS THE FIRST INPUT FILECOPYO0870

TO BE LOCATED BY NAKE?

coPY0880

YES. NO REWIND REQUIRED. GO TO POSITION INPUT BYCOPYOB890

FILE NAME,
IF(IDTAPELEQ, IDTAPXoAND.NUMVC,GT,0) GO TG 14
NO
REWIND CURRENT INPUT UNIT.
REWIND IDTAPE
IS THE CURRENT INPUT UNIT THE SAME AS THE
PREVIOUS INFUT UNIT?
YES. ALL FILES ARE TO BE COPIED, GO TO READ
FIRST LABEL,
IF(IDTAPE.£Q.IDTAPX) GO TO 410
THERE WAS AN INPUT UNIT CHANGE. REWIND PREVIOUS
INPUT UNIT,
REWIND 1DTAPX
STORE CURRENT INPUT UNIT NUMBER AS PREVIOQUS
INPUT UNIT NUMBER,
I0TAPX=]DTAPE
ARE ALL FILES ON CURRENT INPUT UNIT TO BE
COPIED?
YES, GO TO READ FIRST LABEL,
IF{NUMVC-EQ.(-1)) GO TO 410
NO
CALL POSINP TO LOCATE NFILE.
IDTAPEJNFILE ARE INPUT ARGUMENTS,
NL,LABEL+KTYPE ARE RETURNED,

CoPY0900
COPY0910
COPY0920
COPY0930
COPY0940
COPY0950
COPY0960
COPYD970
COPY0980
€aPY0990
COPY1009
COPY1010
coPYl1020
COPY1030
COPY1040
CoPY1050
COPY1060
COPY1070
coPY1l1080
COPY1090
COPY1100
COPY1110
coPY1120
CoPY1130
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CALL POSINP({IDTAPE.KTYPEJNFILE,NLLABEL)
PRINT LABEL. WRITE LABEL ON OUTPUT UNIT,.
PRINT 204NFILE)(LABEL(I)oI=1,NL)
FORMAT(1H 6A4/(1Xy30A4))
WRITE(KOUT) KTYPEGNFILEoNL ¢ (LABEL{T)yI=1yNL)
ADD 1 TO NUMBER OF OUTPUT FILES.

NFILES=NFILES+]
USE KTYPE FROM FILE LABEL TO BRANCH TO Dy S»
P CoPY

GO TO (100+1004300)KTYPE
DeS

READ A DATA RECORD FROM THE INPUT UNIT - INT*4

ELEMENT VALUES,

READ‘lDTAPEiKTVPE,IRO“"CNTO‘lSN(I’OI'l'ICNT)a(ISVEC‘I"I‘lv!CNT)

WRITE THE DATA RECORD ON THE OUTPUT UNIT,

WRITE(KOUT) KTYPE,IROWy ICNTo(ISN(T)oI=14ICNT)o{iISVEC(I)sI=1,ICNT)

WAS THIS A DySeP END OF ARRAY RECORD?

YESe GO TO CHECK NUMBER OF FILES PROCESSED.
IF(KTYPE.GT.30} GO TO 400

NO
G0 70O 100

P
READ AND WRITE ROW LIST RECORD.
READ( IDTAPE)KTYPES ICNTo( ISN(1)oI=1yICNT)oNUMMOyNUMYR
WRITE(KOUT) KTYPE¢ICNTy(ISN(I)oI=1yICNT)yNUMMOyNUMYR
READ AND WRITE COLUMN LIST RECORD.
READ({ IDTAPE)KTYPE+ ICNTo(ISN(1)9I=1,ICNT) 9+ NUMMOyNUMYR
WRITE(KOUT) KTYPE,ICNTo(ISN(T)ei=1yICNT)yNUMMOyNUMYR

READ A DATA RECORD FROM THE INPUT UNIT -~ REAL*8

ELEMENT VALUES,.
READ(IDTAPE)KTYPEy IROWs ICNT o (ISNCTJo1=1 3 ICNT) o (PUI) o I=14ICNT)

WRITE THE DATA RECORD ON THE OUTPUT UNIT,
WRITE(KOUT) KTYPEyIROWy ICNTo(ISNUI) o I=14ICNT) o (P(5) 91314 ICNT)

WAS THIS A DySyP END OF ARRAY RECORD?

YES, GO TO CHECK NUMBER OF FILES PROCESSED.
IFIKTYPE.GT+30) GO TO 400

NO
G0 70 310
YES
END OF ARRAY
DECATASE NUMBER GF FILES 70 Bt COPIED BY 1.

NUMVC=NUMVC~1
HAVE ALL SPECIFIED FILES BEEN COFIED?
YES, READ NEXT CONTROL CARO,
T0 10
NO
READ A DoS,P LABEL FRCM THE INPUT UNIT,
READ(IDTAPE)IKTYPEJNFILEoNL o (LABEL(1)oI=1yNL)
WAS THIS A DySoP END OF TAPE RECORD?
NO. GO TO LABEL PRINT.
IF(KTYPE.NE.40) GO TO 15
YES
REWIND INPUT UNIT,

IF(NUMVC.EQ.0) GO

430 REWIND IDTAPE

GO YO READ A CONTROL CARD,
G0 TO 10

COPY1140
COPY1150
COPY1160
copPylivoe
COPY1180
COPY1190
copY1200
coev1i2lo
CoPY1220
copy1230
COPY1240
COoPY1250
COoPY1260
COoPYLI270
COPY1280
coPY1290
COPY1300
CopPY13lo0
COPY1320
CGPY1330
COPY1340
CoPY1350
COPY1360
COoPY1370
coPY1380
COPY1390
COPY1400
COPY1410
COPY1420
COPY1430
COPY1440
COPY1450
COPY1460
COPY1470
COPY1480
COPY1490
COPY1500
COPY1510
COPY1520
copyl530
COPY1540
CORPY1550
COoPY1560
COPY1570
coPY1580
COPY1530
COPYid00
COPY1610
copPY1620
COPY1630
COPY1640
COPY1650
COPY166L
COPYLHETH
COPY1680
COPY1690
COPY1700
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YES

BLANK CARD MEANS COPY OPERATION IS COMPLETE.,

ADD 1 TO THE OUTPUT UNIT NUMBER OF FILES COUNT,.

NFILES=NFILES+]
DG 501 I=146
NFILE(T)=KBLANK

WRITE A FLOMOD EMD RECORD ON THE OUTPUT TAPE.

WRITE(KOUT) K4OJNFILEJNFILL,NFILES

REWIND THE OUVPUT TAPE AND FINAL
REWIND KOUTY
REWIND IDTAPX

RETURN
RETURN

REFERENCE LIST,

SUBROUTINE ARGUMENTS.
ISN = ARRAY FOR ROW OR COLUMN NUMBER LIST.
ISVEC - ARRAY FOR ROW OR COLUMN VALUES - INTEGER.
P ~ ARRAY FOR ROW OR COLUMN VALUES ~ REAL.
LABEL <~ ARRAY FOR FILE LABEL.

OTHER VARJIABLES,
KPOS =~ OUTPUT UNIT POSITIONING SPECIFICATION

0 - START OUTPUT AT BEGINNING OF UNIT,
1 - START OUTPUT AT END OF FILE RECORD.
END

INPUT TAPE.

COPY1710
CapPY1720
CoPY1730
COPY1740
CorPY1750
COPY1760
CoPY1770
CoPy1780
COPY1790
COPY1800
coPY1810
COPY1820
CoPY1830
COPY1840
CoPY1850
COPY1860
CoPY1870
CoPY1880
CoPY1890
COPY1900
COPY1910
CoPY1920
CoPY1930
COPY1940
COPY1950
COPY1960
CopyisTo
COPY1980
COPY1990
CoPY2000
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SUBROUTINE DSPRNT(ISN,ISVEC,P,LABEL)
NeSeP PRINT ~ FORMAT 1.

THIS IS A GENERAL PURPOSE PRINT FOR D AND P

DsSP1Gol10
DSP10020
DSP10030
NSP10040
NSP10050

MATRJICES AND S VECTORS. ONLY THE ELEMENTS IN THEDSP10060

TAPE RECORDS WILL BE PRINTED, THESE ELEMENTS
WILL USUALLY BE NON-2ERO, BUT ARRAYS GENERATED
BY CHANGE P OR SXP OPERATIONS MAY CONTAIN ZERO
ELEMENTS,

FOR EACH D (R P MATRIX ELEMENT PRESENT, THE ROW

DSP10070
DSP10080
NSP10090
DSP10100
DsPl011l0

NUMBER, COLUMN NUMBER, AND VALUE WIL: BE PRINTEDDSP10120

FOR EACH S VECTOR ELEMENT PRESENT, THE STATE
NUMBER AND VALUE WILL BE PRINTED.
PRINTS 5 ELEMEMTS PER LINE,

ONE CONTROL CARD IS REQUIRED FOR EACH SET OF
CONSECUTIVE ARRAYS-ON AN INPUT UNIT-THAT ARE TD
BE PRINTED,

A BLANK CONTROL CARG IS USED TO RETURN CONTROL
TO THE CALLING PROGRAM,

THE COMTROL CARD FIELDS ARE

IDTAPE - COL 1«6 (16) FORTRAN INPUT UNIT NUMBER.

NFILE <« COL 7-30 (6A4) ARRAY NAME OF FIRST OF
INUMVC® FILES TO BE PRINTED UNDER
CONTROL OF THIS CARD,

. NUMVC -~ COL 31-36 (16)

+N = THE NUMBER OF CONSECUTIVE ARRAYS
TO BE PRINTED FROM *'IDTAPE!
STARTING WITH ARRAY *NFILE®,

¢
[
noawu

PRINT ALL ARRAYS ON THE TAPF.
PRINT THE LABELS ONLY FOR ALL
ARRAYS ON THE TAPE.

-2

IMPLICIT REAL*B(A-Hy0-Z+8)
DIMENSTON ISN(1),ISVEC(1)sP(1)+LABEL(1)sNFILE(G)
DATA MBLANK/4H / +MCONT /4HC /

PRINT DPERATION COMPLETEN. RETURN,

NSP10130
0SP10140
DSP10150
NSP10160
DSP10170
nsSP10180
DSP1O190
0SP10200
NSP10210
NSP10220
DSP10230
NSP10240
NSP10250
NSP10260
NnSP10270
NSP10280
DSP10290
NSP10300
0SP10310
NnsSP10320
DSP10330
0SP10340
DSP10359
DSP10360
DSP10370
NSP10380
DSP10390

RFAD INPUT UNIT NUMBERs ARRAY NAME AND NUMBER DOFDSP10400

ARRAYS FROM FIRST CONTROL CARD.
READ 11, IDTAPENFILE NUMVC

STORE UNIT NUMBER IN IDSAVE.
INSAVE=IDTAPE
60 70 12

DSP10410
NSP10420
DSP10430
DSP10440
DSP10450

READ INPUT UNIT NUMRER, ARRAY NAME AND NUMBER OFDSP10460

. ARRAYS FOR ALL CONTROL CARDS EXCEPT THE FIRST.

READ 11+ IDTAPE,NFILENUMVC

IF CARD IS BLANK, PRINT OPERATION IS COMPLETE.
IF(NUMVC.EQ.0) RETURN

CONTINUE WITH PRINT OPERATION,

IS THE SAVED NUMBER EQUAL THE CURRENT UNIT

NUMBER?
IF{INSAVELEQ.IDTAPE) GN TO 13

NO

DSP10470
DSP10480
NSP10490
DSP10500
DSP10510
NSP10520
DSP10530
NSP10540
DSP10550
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REWIND JDSAVE
iDSAVE=]OTAPE

13 IF(NUMVC,GY.0) GO

REWIND IDTAPE

IF{NUMVC,EQe(~1))

GO0 TO 500

-26-

REWIND UNIT IN PREVIOUS CARD.
STORE LATEST UNIT NUMBER IN IDSAVE,

YES =~ SAVED UNIT NUMBER EQUALS CURRENT UNIT
NUMBER.

1S THE EXACT NUMBER OF ARRAYS TO BE PRINTED
SPECIFIED?

T0 14

NO

ALL ARRAYS ON THE TAPE ARE TO BE PROCESSED.
REWIND IDTAPE

ARE THE ARRAY DATA RECCRDS TO BE PRINTED?
YES., GO TO READ FIRSY LABEL,

GO 70 410

NO

PRINY LABELS ONLY.

YES

EXACT NUMBER OF ARRAYS SPECIFIED,

CALL POSINP TO POSITION TO NAMED ARRAY,
IDOTAPEWNFILE ARE INPUT ARGUMENTS,
NLoLABEL yKTYPE ARE RETURNED.

164 CALL POSINP(IDTAPEKTYPEJNFILEoNLLABEL)

USE KTYPE FROM FILE LABEL TO BRANCH TO Dy Sy OR

P PRINT,
BRANCH ON ARRAY TYPE.

15 GO TO (1004200+300)¢KTYPE

100 CONTINUE

KSKIP=]

110 LCUR=NL/30+4

D MATRIX,

INITIALIZE KSKIP SO THAT THE FIRST DATA RECORD

WILL BE READ,

COMPUTE NUMBER OF PRINT LINES USED FOR HEADING.

PRINT D MATRIX MAME AND LABEL.

112 PRINT 20oNFILE.(LABEL(I)yI=]lyNL)

PRINT 101

PRINT HEADING FOR D ELEMENTS.

BRANCH ON KSKIP,

60 TO (12041244130)4KSKIP

120 READ(IDTAPE)IKTYPE,)IRON¢ ICNT o (ISN{I)oI=1oICNT)o (ISVEC(I}sI=1,ICNT)

KSK1pP=]
READ A RECORD,

IS THIS AN END RECORD?

IFIKTYPE.GT,30) GO TO 400

MPRINT=MBLANK

L= ( ICNT=1)/5+1

NO
SET CONTINUE FIELD TO A BLANK CHARACTER.

COMPUTE Ly NUMBER OF LINES REQUIRED TO PRINT D

ROW JUST READ.

WILL THIS ROW RiEQUIRE MORE LINES THAN ARE
AVAILABLE ON THE CURRENT PAGE?

124 IF(LCUR+L+1,6T.60) GO TO 140

0SP10560
0SP10370
DSP105680
DSP10590
DSP10400
0SP10610
DSP10620
DSP10630
DSP10640
DSP10650
DSP10660
DSP10670
DSP10680
DSP10690
DSP10700
oseio710
DSP10720
DSP10730
DSP10740
DSP10750
DSP10760
DSP10770
DSP10780
DSP10790
DSP10800
0SP10810
DSP10820
DSP10830
DSP10840

DDDDSP10850

DSP10860
DSPl0870
DSP10680
0SP10890
DSP10900
DSP10910
DSP10920
0SP10930
DSP10940
DSP10950
DSP10960
DSP10970
DSP10980
DSP10990
DSP11000
DSP11010
DSP11020
0SP11030
DSP11040
DSP11050
0SP11060
DSP12070
DSP11080
DSP11090
DSV11100
DSP11110
DSP11120
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NO
SET INDEX VALUES FOR PRINT STATEMENT

ELEMENTS IN THE ROW WILL BE PRINTED.
1FR=]
ITOSICNT
UPDATE NUMBER OF PRINT LINES USED.
LCUR=LCUR+L+1

PRINT ROW NUMBER, CONTINUE FIELD AND IFR THRU
ITO ELEMENTS OF ROW.
PRINT 1029 IROWyMPRINT {ISN{1)oISVEC(1),I=[FRyITO)

DSP11130

SO THAT ALLDSP11140

pSP11150
DSP11160
DSPL1170
pDSP11180
DSP11190
DSP11200
pDSP11210
0SP11220
0SP11230
DSP11240

IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ISDSP11250
5S¢ THE FORMAT FOR THE ROW PRINT WILL SPACE AFTERDSP11260

THIS LINE IS PRINTED.

BSP11270

IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ]SDSP11280

NOY 5, THE FORMAT FOR THE ROW PRINT WILL NOT DSP11290
SPACE AFTER THE LINE IS PRINTED. DSP11300
ADJUST THE NUMBER OF PRINT LINES USED IF DSP11310
NECESSARY, 0S$P11320
IF{ICNT.EQe5.0R. (ITO-1FR+1)4EQ.5) LCUR=LCUR+1 DSP11330
OSP11340
ARE THERE ELEMENTS IN THIS ROW WHICH HAVE NOT  DSP11350
YET BEEN PRINTED? DSP11360
IF(ITO.NE.ICNT) GO TO 150 OSP11370
ND - GO TO READ A RECORD. DSP11380
G0 TO 120 DSP11390
140 DSP11400
SPACE ON CURRENT PAGE NOT ADEQUATE FOR ENTIRE DSP11410
ROW, DSP11420
ROW FORMAT SPACES BEFORE FIRST PRINT LINE. DSP11430
THEREFORE IF ONLY ONE PRINT LINE IS AVAILABLEy DSP11440
NO DATA ELEMENTS FOR THE CURRENT ROW WILL BE DSP11450
PRINTED ON THE CURRENT PAGE, DSP11460
1S THERE SPALE ON THE CURRENT PAGE FOR ANY OF DSPll470
THE CURRENT RONW? DSP11480
IF{LCUR,GE.59) GO TO 160 DSP11490
YES DSP11500
SPLIT THE ROW. DSP11510
SET INDEX VALUES FOR PRINTING FIRST SEGMENT OF DSP11520
THE ROW SO THAT AS HANY ELEMENTS AS POSSIBLE DSP11530
WILL BE PRINTED ON THE CURRENT PAGE, DSP11540
IFR=] D5P11550
IT0=2{40-{LLURS1IIF5 DSP11%60
GO TO PRINT STATEMENT, DSP11570
G0 70 130 0SP11580
SET INDEX VALUES FOR ADDITIONAL SEGMENT, 0sP11590
SET CONTINUE FIELD VO THE CHARACTER C, DSPi1600
MPR INT=MCONT DSP11610
RESET LCUR TO NUMBER OF LINES HEADING REQUIRES. DSP11612
LCUR=NL/30+4 DSP11614
SET INDEX VALUES FOR PRINT STATEMENT SO THAT DsSP11620
START WITH ELEMENT IT0O ¢ 1 AND CONTINUE THRU THEDSP11630
ELEMENT WHOSE SUBSCRIPT IS (1) TKE MAXIMUM TO DSP1164C
VALUE FOR A FULL PAGE OR (2) THE MAXIMUM 05P11650
SUBSCRIPT FOR THIS ROW - WHICHEVER IS SMALLER, DSP11660
IFR=1T70+1

0sPLr1670
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ITO=JFR+(60-(LCUR+1) ) *5~]) DSP11680
IF{ITOGTLICNT) 1TO=ICNT DSP11690
SET LCUR = LAST PRINT 'LINE THAT WILL BE PRINTED DSP11700

WITH INDEX VALUES JUST SET. DSP11710
LCUR=LCUR+(ITD-1FR) /542 0sSP11720
SET KSKIP TO INDICAYE CONTINUATION OF SPLIT ROW DSP11730

BEING PRINTED, DSP11740

KSKIP=3 DSP11750
GO TO SKIP TO A NEW PAGE AND PRINT, DSP11760

60 70 112 DSP11770
160 DSPL1780

THERE IS NO SPACE ON THE CURRENT PAGE FOR ANY OFDSP11790

THE CURRENT ROW. DSP11800

SET KSKIP TO INDICATE START NEW PAGE AND NEW ROWDSP11810

KSKIp=2 DSP11820
GO TO SKIP TO A NEW PAGE AND PRINT. DSP11830

GO 70 110 DSP1184C
DSP11850

SSSDSP11860

S VECTOR DsSP:1870

L - NUMBER OF LINES REQUIRED TO PRINT ENTIRE S, DSP11880
READ S DATA RECORD. DSP11890

200 READ(IDTAPE)IKTYPEGNFILLoICNT(ISN(I)oE=1oICNT) 9 (ISVEC(I)4I=1,1CNT)DSP11900
COMPUTE LCURy NUMBER OF LINES REQUIRED FOR LABELDSP11910

205

215

HEADING,
LCUR=NL/30+5
COMPUTE NUMBER OF LINES REQUIRED FOR THIS S
VECTOR.
L={ICNT~1)/5+]
WILL THIS BE A MULTI-PAGE PRINT?
IF{(LCUR+L),.GT,60) GO TO 205

NO
SET PRINT STATEMcNT SUBSCRIPYT RANGE FOR SINGLE
PAGE Se

IFR=1

ITO=1CNT
SET LCUR = LAST PRINT LINE THAT WILL BE PRINTED
BY THESE INDEX VALUES.

LCUR=LCUR+L

GO YO 235
205
YES
THIS WILL BE A MULTI-PAGE PRINT.
INITIALIZE SUBSCRIPT VALUE FOR FIRST PAGE OF
MULTI-PAGE S.

170=0
SET SUBSCRIPYT RANGE FOR EACK PAGE OF A MULTI-
PAGE S» ;

IFR=1T0+1

ITO=({60-LCUR)*5+FR=1

IF(ITO.GTLICNT) ITO=ICNY
SEY LCUR = LAST PRINT LINE THAT WILL BE PRINTED
BY THESE INDEX VALUES.

LCUR=LTUR+(ITO~1FR)/5+]

PRINT A PAGE.
PRINT S NAME, LABEL AND HEADING FOR ELEMENTS.

DSF11920
DSP11930
DSP11940
DSP11950
DSP11960
DSP11970
DSP11980
DSP11990
DSP12000
DSP12010
psSP12020
DSP12030
DSP12040
DSP12050
DSP12060
DSP12070
DSP12080
DSP12090
pSP12100
psP12110
DSP12120
DSP12130
DSP12140
pspi2150
DSP12160
DSP12170
DsSP12180
0sP12190
psP12200
DSP12210
DSP12220
DSP12230
DSP12240
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235 PRINT 204NFILE4(LABEL(I)sI=1,NL)

245

300

320

PRINT 210

PRINT ELEMENTS SPECIFIED BY CURRENT INDEX
SETTINGS.

PRINT 2304(ISN(I)oISVEC(T)y1=IFR,yITO)

WERE ALL ELEMENTS PRINTED?

IF(ITO.EQ.ICNT) GO TO 245

LCUR=NL/30+5

60 70 215

NO

DsP12250
DSP12260
DSP12270
DSP12280
0SP12290
DSP12300
bsp12310
DSP12320

RESET LCUR TO NUMBER OF LINES REQUIRED FOR LABELDSP12330

AND HEADING.

DSP12340
DSP12350
OSP12360
DSP12370

YES - ALL ELEMENTS HAVE BEEN PRINTED FOR THIS S.DSP12380

READ S VECTOR SUM FROM END RECORD,

READ(IOTAPE)IKTYPEyNFILL¢NFILL»ISUM
IF THERE [S NO SPACE ON THE CURRENT PAGE FOR THEDSP12410

DSP12390
DSP12400

SUM, SKIP TO A NEW PAGE AND PRINT THE S NAME ANDDSP12420

LABEL. pSP12430

IFILCUR+3,G7460) PRINT 20,NFILEo(LABEL(1)yI=1¢NL) pSP12440
PRINT THE S VECTOR SuM, DSP12450

PRINT 250¢1ISUM DSP12460
GO TO 400 DSP12470
DSP12480

*%xDSP12490

*PSP12500

P MATRIX DSP12510

COMTINUE DSP12520
PRINT P MATRIX NAME, LABEL, ROW LIST, MODSW, 0SP12530

MODFACy COLUMN LIST, NUMMO, NUMYR. DSP12540

PRINT 204NFILE(LABEL (1) I=14NL) DSP12550
READ(IDTAPE)IKTYPEICNTo (ISN(T)9I=14ICNT)+MODSWyMODFAC DSP12560
PRINT 3034 ICNTyMODSWoMODFACs ({ ISN(T)sI=]1,ICNT) DSP12570
READ(IDTAPE)KTYPEICNT o {ISNIT)oI=19ICNT) 9NUMMOo NUMYR 0SP12580
PRINT 304, ICNToNUMMOysNUMYR o (ISN{1)yi=1,1CNT) DSP12590
DSP12600

PROCESS P ROW RECORDS, DSP12610

INITIALIZE KSKIP SO THAT THE FIRST DATA RECORD DSP12620

WILL BE READ, DSP12630

KSKIP=] DSP12640
COMPUTE NUMBER OF PRINT LINES USED FOR HEADING. DSP12650

LCUR=NL/30+4 DSP12660
PRINT P MATRIX NAME AND LABEL, DSP12670

PRINT 204NFILE9{LABEL{I)oTI=14NL) DSP12680
PRINT HEADING FOR P ELEMENTS. 0SP12690

PRINT 301 0SP12700
BRANCH ON KSKIP, pSP12710

0 TO (32043249330)9KSKIP 65P12720
KSKIP = 1 pDSP12730

READ A RECORD DSP12740
READ{IDTAPEIKTYPE,) JROWy ICNTo (ISNIT Y o1=]l 4 iCNT )} EPET) o Iz ICNT) DSP12750
IS THIS AN END RECORD? DSP12760

IF(KTYPE.GT,30) GO TO 400 DSP12770
NO DSP12780

SET CONTINUE FIELD TO A BLANK CHARACTER, DSP12790

MPRINT=MBLANK DSP1280C

COMPUTE L, NUMBER OF LINES REQUIRED TO PRINT P

D5P12810
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ROW JUST READ,
La(ICNT=1)/5+1
WILL THIS ROW REQUIRE HORE LINES THAN ARE
AVAILABLE ON THE CURRENT PAGE?
IF(LCUR+L+1,.6GT,60) GO TO 340
NO

DSP12820
0SP12830
DSP12840
DSP12850
DSP128640
DSP12870

SET INDEX VALUES FOR PRINT STATEMENT SO THAT ALLDSP12880

ELEMENTS IN THE ROW WILL BE PRINTED.
1FR=]
1T0=1CNY
UPDATE NUMBER OF PRINT LINES USED,
LCURsLCUR+L+]

PRINT ROW HUMBER, CONTINUE FIELD AND IFR THRU
ITO ELEWENTS OF ROW,
PRINT 302 IROW MPRINTo(ISN(I)oP (I} oIniFRy1TO)

DSP12890
DSP12900
0SP12910
DSP12920
0SP12930
DSP12940
DSP12950
DSP12960
DSP12970
DSP12980

1F THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE ISDSP12990
S5y THE FORMAT FOR THE ROW PRINT WILL SPACE AFTERDSP13000

THIS LINE 1S PRINTED,

DSP13010

IF THE NUMBER OF ELEMENTS FOR A ROW ON A PAGE I1SDSP13020

NOT 5, THE FORMAT FOR THE ROW PRINT wWILL NOT
SPACE AFTER THE LINE IS PRINTED.
ADJUST THE NUMBER OF PRINT LINES USED IF
NECESSARY,

IFCICNTEQe5. R {ITO-TFR+1)1.,EQ.5) LCUR=LCUR+1

ARE THERE ELEMENTS IN THIS ROW WHICH HAVE NOT
YET BEEN PRINTED?
IF{1TOLNE.ICNT} GO TO 350
NO
GO TO READ A RECORD.
GO 7O 32¢

SPACE ON CURRENT PAGE NOT ADEQUATE FOR ENTIRE
ROW.
ROW FORMAT SPACES BEFORE FIRST PRINT LINE,
THEREFORE IF ONLY ONE PRINT LINE IS AVAILABLE,
NO DATA ELEMENTS FOR THE CURRENT ROW WiLt BE
PRINTED ON THE CURRENT PAGE.
1S THERE SPACE ON THE CURRENMT PAGE FOR ANY OF
THE CURRENT ROWeoso

IF{LCUR,GEL59) GO TO 360
YES
SPLIT THE R0M,
SET INDEX VALUES FOR PRINTING FIRST SEGMENT OF
THE ROW SO THAT AS MANY ELEMENTS AS POSSIBLE

WILL BE PRINTED ON THE CURRENT PAGE,
IFR=1
ITO=(60=-{LCUR+1) )} *5

GO TO PRINT STATEMENT.
60 70 330

SET INDEX VALUES FOR ADDITIONAL SEGMENT.

SET CONTINUE FIifELO TO THE CHARACTER C.
MPRINT=MCONT

RESET LCUR TO NUMBER OF LINES HEADING REQUIRES.
LCUR=NL/30+4

DSP13030
DSP13040
DSP13050
DSP13060
DSP13070
DSP13080
DSP13099
DSP13100
DsP13110
DSP13120
DSP13130
DSP13140
DSP13150
DSP13160
DSP13170
DSP13180
DSP13190
DSP13200
DSP13210
DSP13220
DSP13230
DSP13240
DSP13250
DSP13260
DSP13270
DSP13280
DSP13290
DSP13300
DSP13310
DSP13320
DSP13330
DSP13340
0SP13350
0SP13360
DSP13362
DSP13364
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SET INDEX VALUES FOR PRINT STATEMENT SO THAT

DSP13370

START WITH ELEMENT ITO + 1 AND CONTINUE THRU THEDSP13380

ELEMENT WHOSE SUBSCRIPT IS (1) THE MAXIMUM TO 0SP13390
VALUE FOR A FULL PAGE OR (2) THE MAXIMUM DSP13400
SUBSCRIPT FOR THIS ROW ~ WHICHEVER IS SMALLER. DSP13410
IFR=]1TO+1 DSP13420
ITO=IFR+(60~(LCUR+]1) ) *5-1 DSP13430
IF{IT0.GTL.ICNT) ITO=ICNT DSP13440
SET LCUR = LAST PRINT LINE THAT WILL BE PRINTED DSP13450
WITH INDEX VALUES JUST SET. DSP13460
LCURSLCUR+(ITO=IFR)/5+2 DSP13470
SET KSKIP TO INDICATE CONTINUATION OF SPLIT ROW DSP13480
BEING PRINTED, DSP13490
KSKIP=3 DSP13500
GO TO PRINT HEADING, DSP13510
G0 TO 312 DSP13520
NO = THERE IS NO SPACE ON CURRENT PAGE FOR ANY DSP13530
OF CURRENT ROW, DSP13540
SET KSKIP TO INDICATE START NEW PAGE AND NEW ROWDSP13550
KSK1P=2 DSP13560
GG TO SKIP TO A NEW PAGE AND PRINT. DSP13570
G0 T0 310 DSP13580
*DSP13590
*%x%DSP 13600
pSP13610
400 DSP13620
END OF ARRAY DSP13630
DECREASE NUMBER OF ARRAYS TO BE PROCESSED BY DSP13640
ONE. DSP13650
NUMVCsNUMVC=~1 0SP13660
HAVE ALL REQUESTED ARRAYS BEEN PROCESSED? DSP13670
YES. GO TO READ NEXT CONTROL CARD, DSP13680
IF{NUMVC.EQ,0) GO TO 10 DSP13690
NO, READ NEXT LABEL, 0SP13700
READ(IDTAPE)IKTYPEGNFILEGNL o (LABEL(I)oI=1l4¢NL) psSPL3710
IS THIS A BEGINNING OF ARRAY LABEL? psSP13720
YESe GO TO BRANCH ON ARRAY TYPE. DSP13730
IFIKTYPE,NE.40) GO TO 15 DSP13740
NO DSP13750
REWIND TAPE,. DSP13760
REWIND IDTAPE psSPl3770
GO TO READ NEXT CONTROL CARD, OSP13780
GO 70 310 DSP13790
0SP13800
PRINT ALL LABELS. USP13810
SKIP TO A NEW PAGE, DSP13820
PRINT 505, IDTAPE DSP13830
DIMENSTION MTYPE (4} DSP13840
DATA MTYYPE/16MDeoeSeeePesoEND,/ 0SP13850
INITIALIZE COUNT OF NUMBER OF LINES PRINTED, 0SP13860
LCUR=0 psSpP13870
READ A LABEL,. DSP13880
READ{ IDTAPE)KTYPEONFILENLs (LABEL{I)yI=)oNL) 0S?13890
INITIALIZE RECORD COUNY FOR THIS ARRAY, 0SP13900
NR=] DSP13910
SET K = KTYPE FOR SUBSCRIPT USE IN PRINT, DSP13920

K=KTYPE

DSP13930
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WAS THE LABEL JUST READ AN END OF FILE LABEL? DSP13940

IF{KTYPE.EQ.40) GO TO 550 DSP13950

NO DSP13960

UPDATE NUMBER OF LINES COUNT. DSP13970

LCUR=LCUR+NL/30+3 " DSP13980

IS THERE SPACE ON CURRENT PAGE FOR LABEL AND DSP13990

RECORD COUNT,. . DSP14000

IF{LCUR.LE.60) GO TO 518 DSP14010

NO = START NEW PAGE, DSP14020

PRINT 5054 IDTAPE DSP14030
RESET NUMBER OF LINES COUNT. DSP14040

LCUR=NL/30+3 DSP14050
YES. DSP14060

THERE IS SPACE ON CURRENT PAGE FOR LABEL AND DSP14070

RECORD COUNT, DSP14080

PRINT LABEL. DSP14090

518 PRINT 506MTYPE(K) ¢NFILEo(LABEL(I)oI=1,4NL) DSP14100
READ TYPE FIELD ONLY FROM NEXT RECORD. DSPl4110

530 READ(IDTAPE)KTYPE DSP14120
COUNT THIS RECORD. DSP14130

NR=NR+] DSP14140

WAS THE RECORD JUST READ A DATA RECORD? DSP14150

YES. GO TO READ NEXT RECORD. DSP14160

IF(KTYPELLT431) GO TO 530 DSP14170

NO DSP14180

PRINT NR, NUMBER OF RECORDS FOR THIS ARRAY, DSP14190

PRINT 5404NR DSP14200

GO TO READ NEXT LABEL. 0SP14210

GO 70 510 DSP14220

YES DSP14230

END RECORD DSP14240

SET K = 4 TO PRINT ARRAY TYPE *END?, DSP14250

550 K=4 DSP14260
PRINT ARRAY TYPE AND FILE NUMBER OF THIS END DSP14270

RECORD, DSP14280

PRINT 560,MTYPE(K)LABEL(]) DSP14290

GO TO REWIND INPUT UNIT. DSP14300

GO TO 430 BSP14310
DSP14320

11 FORMAT(1646A4,416) DSP14330
20 FORMAT(1H1,6A4/ {1Xe30A4)) DSP14340
101 FORMAT(/132H FROM TO NUMBER T0 NDSP14350
1UMBER TO NUMBER T0 NUMBER TO DSP14360

2 NUMBER / DSP14370

3 132H STATE STATE OF CASES STATE OFDSP14380

4 CASES STATE OF CASES STATE OF CASES STATEDSP14390

5 OF CASES) DSP14400
102 FORMAT{/112¢A1+111,9112/ (12X410112)})) DSP14410
210 FORMAT(/12Xe, 114H STATE NUMBER STATE NUMBER DSP14420
1 STATE NUMBER STAVE NUMBER STATE NUMBER DSP14430
2/22X 9y8HOF CASESy16Xy8HOF CASES,16X,8HOF CASES,16X,8HOF CASES,16Xy DSP14440
38HOF CASES/) DSP14450
230 FORMAT(6X,10112) DSP14460
250 FORMAT(//105Xy9H TOTAL = ,112) DSP14470
301 FORMAT(/132H FROM T0 PROBABILITY T0 PROBADSP14480
1BILITY T0 PROBABILITY T0 PROBABILITY TO DSP14490

2 PROBABILITY/ DSP14500
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3 132H STATE STATE STATE DSP14510

4 STATE STATE STATEDSP14520

5 ) 0SP14530
302 FORMAT(/1129A191114F124694(112:F12,6)/7 (12X95(112+451246))) DSP14540
303 FORMAT(/28H NUMBER OF ROW LIST.ENTRIES ,112 DSP14550
1 /14H MODIFY SWITCH,.112 DSP14560

2 /14H MODIFY FACTOR,I12//12H ROW NUMBERS/ DSP14570

3 /(6Xe10112)) DSP14580
304 FORMAT(/30H NUMBER CF COLUMN LIST ENTRIES ,I12 DSP14590
1 /22K SXP INCREMENT MONTHS ,112 DSP14600

2 /22H SXP INCREMENT YEARS 4I12//16H COLUMN NUMBERS / DSF14610

3 /16X410112)) DSP14620
505 FORMAT(24HILIST OF LABELS ON UNIT ,16) DSP14630
506 FORMAT(/1XeA496A4/ (1X930A4)) DSP14640
540 FORMAT(44H THE TOTAL NUMBER OF RECORDS IN THIS FILE = ,112) DSP14650
560 FORMAT(/1XyA4912HFILE NUMBER 416) DSP14660
DSP14670

REFERENCE LIST, DSP14680

DSP14690

SUBROUTINE ARGUMENTS. DSP14700

DSP14710

ISN = ARRAY FOf. COLUMN NUMBERS IN A D ROW, ELEMENT NUMBERS IN DSP14720
AN S VECTOR, P MATRIX ROW LIST, P MATRIX COLUMN LIST AND DSP14730

COLUMN NUMBERS IN A P ROW, DSP14740

ISVEC -~ ARRAY FOR COLUMN VALUES IN A D ROW - OR - ELEMENT VALUES DSPl4750
IN AN S VECTOR, DSP14760

P = ARRAY FOR COLUMN VALUES IN A P ROW. DSP14770
LABEL <~ ARRAY FOR Dy Sy AND P LABELS, DSP14780
DSP14790

OTHER VARIABLES, DSP14800

DSP14810

LCUR « NUMBER OF LINES PRINTED ON CURRENT PAGE, DSP14820
60 = MAXIMUM NUMBER OF LINES TO BE PRINTED., ON LINES 4-63, 0SP14830
KSKIP - l...READ A RECORD, DSP14840
20eoDON'T READ. PRINT ENTIRE ROW OF LAST READ. DSP14850
3,04DON'T READ. CONTINUE PRINTING OF SPLIT ROW, DSP14860
DSP14870

END DSP14880
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SUBROUTINE DSPRN2
(ISNoISVEC Py LABEL;
NAMEV ¢ NAMEC ¢NCODE LOC 4 ICODELIST)

IMPLICIT REAL*8(A-H¢0=2,8$)

CALLS POSINP

DIMENSION NAMEV(3%NV) ¢NAMEC(SUM

DySeP PRINY ~ FORMAT 2.

THIS 1S A GENERAL PURPOSE PRINT FOR D AND P
MATRICES AND S VECTORS. ONLY THE NON~2ERO
ELEMENTS IN THE TAPE RECORDS WItL BE PRINTED.
FOR EACH D OR P MATRIX ELEMENT, THE ROW

DSP20010
DSP20020
DSP20030
DSP20040
DSP20050
DSP20060
DSP20070
DSP20080
DSP20090
DSP20100
DSP20110
0SP20120
DSP20130
DSP20140

NUMBERy COLUMN NUMBER, AND VALUE WILL BE PRINTEDDSP2{.:50
THE MEANING OF THE CODES USED IN GENERATING EACHDSP20160

ROW NUMBER AND EACH COLUMN NUMBER WITHIN EACH
ROW WILL ALSO BE PRINTED.

FOR EACH S VECTOR ELEMENT, THE STATE

NUMBERy VALUE AND MEANING OF THE CODES USED IN
GENERATING THE STATE NUMBER WILL BE PRINTED,

REQUIRES ONE TO 5 PRINT LINES PER ELEMENT.

ONE CONTROL CARD 1S REQUIRED FOR EACH SET OF
CONSECUTIVE ARRAYS-ON AN INPUT UNIT-THAT ARE TO
BE PRINTED,

A BLANK CONTROL CARD IS USED TO RETURN CONTROL
TO THE CALLING PROGRAM,

THC CONTROL CARD FIELDS ARE

DSP20170
DSP20180
DSP20190
DSP20200
0S§P20210
DSP20220
DSP20230
DSP20240
DSP20250
DSP20260
DSP20270
0SP20280
DSP20290
DSP20300
DSP20310
DSP20320

IDTAPE - COL 1-6 (16) FORTRAN INPUT UNIT NUMBER,DSP20330

NFILE -~ COL 7-30 {6A4) ARRAY NAME OF FIRST OF
*NUMVC* FILES TO BE PRINTED UNDER
CONTROL OF THIS CARD.

- COL 31-36 (16)
+N x THE NUMBER OF CONSECUTIVE ARRAYS

TO BE PRINTED FROM 'IDTAPE®

STARTING WITH ARRAY *NFILE®.

NUMVC

0 = PRINT OPERATION COMPLETED. RETURN,

-1 = PRINT ALL ARRAYS ON THE TAPE.

TICODE(NV) 4LIST(3%NV)

DIMENSION NAMEV(1)+NAMEC(1)4NCODE(1)9LOC{3)¢ICODE(L)oLIST(1)

DIMENSION

ISNELY o ISVEC(L) 9P L) o LABEL(L) oNFILE(G)

DIMENSION MULT(30)
DATA NROW/4HROW /,NCOL/4HCOL /

READ S0,NV

NVM1=MV-]

READ NUMBER OF VARIABLES.

INITIALIZE FOR LATER USE IN THE PROGRAM.
NUMBER OF VARIABLES MINUS ONE.

DSP20340
DSP20350
DSP20360
DSP20370
DSP20380
DSP20390
DSP20400
D5P20410
DSP20420
DSP20430

OF NCODE(1)*3)4NCODE(NV)+LOC(NV+1)DSP20440

DSP20450
DSP20460
DSP20470
0SP20480
DSP20490
0SP20500
DSP20510
DSP20520
DSP20530
DSP20540
DSP20550
DSP20560
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NUMBER OF VARIABLES TIMES THREE. DSP20570

NV3sNV#*3 0SP20580
*x%DSP20590

*DSP20600

SET UP ARRAYS CONTAINING CODE DECRIPTIONS OF THEDSP20610

VARIABLES USED TO DEFINE THE MODEL, DSP20620

SET CODE NAME ARRAY SUBSCRIPT FOR FIRST VARIABLEDSP20630

LOC(1)=] 0SP20640
FOR EACH VARIABLE,. 0SP20650

00 2 I=1,NV DSP20660
COMPUTE SUBSCRIPTS FOR I'TH VARIABLE IN NAME OF DSP20670

VARIABLE VECTOR, DSP20680

IFRs(]-1)%3+] 0SP20690
1T0=IFR+2 DSP20700
READ VARIABLE NUMBER, VARIABLE NAME AND NUMBER 0DSP20710

OF CODES DEFINED FOR THIS VARIABLE. 0sP20720

READ 90+ INV,. (NAMEVIII) o IIsIFR,ITO)oNCODE(T) DSP20730
IS THE VARIABLE NUMBER READ EQUAL THE DD LOOP OSP20740

VARIABLE NUMBER? DSP20750

IFUINVL.EQ.I) GO YO ¢ 0SP20760
NO 0SP20770

PRINT ERROR MESSAGE, DSP20780

PRINT 92,14INV DSP20790
EXIT, 0SP20800

svop DsP20810
DSP20820

YES DSP20830

NCI=NCODE(]) D5P20840
STORE IN ARRAY 'LOC* THE BEGINNING LOCATION IN DSP20850

NAME OF CODES ARRAY OF THE CODE NAMES FOR THE DSP20860

NEXT VARIABLE, DSP20870
LOC(I+1)=LOC{T)+NCI*3 DSP20880
INITIALIZE SUBSCRIPT FOR READING 1*TH VARIABLE DSP20890

CODE NAMES. DSP20900

JER=LOC(]1)~3 0SP20910
*%xDSP20920

*DSP20930

00 FOR EACH CODE FOR THIS VARIABLE,. DSP20940

DO 1 J=)1.NG1 DSP20950
COMPUTE SUBSCRIPTS FOR NAME OF CODE VECTOR. DSP20960

JFR=JFR+3 D3P20970
JTOsJFR+2 . DSP2(;980
RtAD CODE NUMBER AND NAME. DSP21290

READ S0¢INCs (NAMEC(JJ) 2 JJ=JFR$JTO) DSP21000
IS THE CODE NUMBER READ EQUAL TO DO LOOP CODE DSP21010

NUMBER? pSP21020

IF(INC.EQ.J) GO TO 1 DSP21030
NO DSP21040

PRINT ERROR MESSAGE, DSP21050

PRINT 9241¢INVyJ,yINC DSP21060
EX1T, DSP21070

sTap DSP21080
DSP21090

1 0SP21100

YES DSP21110

CONTINUE DsSP21120

1 CONTINUE DSP21130
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c *DSP21140
c *%DSP21150
c 2 DSP21160
C CONT INUE DSP21170
2 CONTINUE pspP21180
c *DSP21190
3 C *¥x%0SP21200
C DSP21210
C GENERATE THE MULTIPLY FACTORS USED IN DECODING ADSP21220
c STATE NUMBER INTO ITS ORIGINAL CODE VALUES,. 0SP21230
MULT(NV) =1 DSP21240
IF(NV.,EQ.1) GO TO 5 DSP21245
N=NV DSP21250
DO 3 I=1,NVM1 DSP21260
MULT(N=1)=MULT(N)*NCODE(N) DSpP21270
3 N=N-1 DSP21280
c DSP21290
C COMPUTE NUMBER OF PRINT LINES REQUIRED PER DSP21300
c DESCRIPTION FOR THE CURRENT MODEL., THIS VALUE 1SDSP21310
3 c A FUNCTION OF THE NUMBER OF VARIABLES USED TO  DSP21320
C DEFINE THE MODEL, THIS VALUE WitlL BE USED FOR D,DSP21330
c S AND P ARRAYS, DSP21340
5 NLINES=(NV=-1)/T7+1 0SP21350
c IF THE NUMBER OF VARIABLES IS EXACTLY SEVEN, DSP21360
c THERE WILL BE AN EXTRA SPACE AFTER THE DSP21370
c PRINT HEADING AND AFTER EACH STATE NUMBER DSP21380
c DESCRIPTION, DSP21390
c ADJUST THE NUMBER OF LINES PER DESCRIPYION IF DSP21400
c NECESSARY, 0SP21410
IFINVL,EQ.7) NLINES=NLINES+1 DSP21420
c DSP21430
c *xxk%DSP21440
c *DSP21450
c PRINT, DSP21460
c READ FIRST PRINT CONTROL CARD. DSP21470
c READ INPUT UNIT NUMBER, ARRAY NAME, AND NUMBER DSP21480
c OF ARRAYS TO BE PRINTED, DSP21490
READ 91,IDTAPESNFILE,NUMVC 05P21500
c STORE INITIAL INPUT UNIT NUMBER IN IDTAPX. DSP21510
IDTAPX=IDTAPE DSP21520
c REWIND INPUT UNIT, DSP21530
REWIND IDTAPE DSP21540
L c GO TO TEST NUMVC. DSP21550
GO TO 12 DSP21560
c READ ADODITIONAL CONTROL CARD. DSP21570
c READ INPUT UNIT NUMBERs ARRAY NAME, ANMD NUMBER DSP21580
< OF ARRAYS 70 DE PRINTEODe DSPZ1550
10 READ 91, IDTAPENFILE NUMVC DSP21600
c IF CARD IS BLANK, PRINT OPERATION IS COMPLETE., DSP21610
12 1F{NUMVC,.EQ.0) GO YO 500 DSP21620
c ADDITIONAL ARRAYS ARE TO BE PRINTED. DSP21630
c WAS THERE A CHANGE IN THE INPUT UNIT NUMBER? DSP21640
IF(IDTAPX.NE.IDTAPE) GO TO 13 D3P21650
c NO DSP21660
c ARE ALL ARRAYS ON THE TAPE TO BE PRINTED? DSP21670
1F{NUMVC,GT,0) GO TO 14 DSP21680
c YES DSP21690
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c REWIND THE INPUT UNIT, DSP21700
REWIND IDTAPE pSP21710

C GO TO READ THE FIRST LABEL RECORD. psSP21720

GO TO 410 DSP21730

YES DSP21740

THERE WAS A CHANGE IN THE INPUT UNIT NUMBER. pSP21750

REWIND PREVIOUS INPUT UNIT. DSP21760

13 REWIND IDTAPX 0SP21770

STORE CURRENT IMPUT UNIT NUMBER IN IDTAPX, pSP21780

I1DTAPX=IDTAPE DSP21790

. REWIND CURRENT INPUT UNIT, DSP21800

REWIND IDTAPE DSP21810

IF NUMVC IS NEGATIVE, PRINT THE ENTIRE TAPE. pSP21820

IF(NUMVCL.EQ.{~1)} GO TO 410 pSP21830

pSP21840

THE FIRST ARRAY TO BF PRINTED UNDER CONTROL OF DSP21850

THIS CARD MUST BE LOCATED BY NAME, DSP21860

POSITION INPUT FILE TO ARRAY NAMED IN *NFILE®', DSP21870

IDTAPENFILE ARE INPUT ARGUMENTS, DSP21880

NLyLABELKTYPE ARE RETURNED, pSP21890

14 CALL POSINP(IDTAPE+KTYPEJNFILE¢NLoLABEL) pPSP21900
DSP21910

USE KYYPE FROM FILE LABEL TO BRANCH TO Dy Ss OR DSP21920

P PRINT, DSP21930

15 60 TO (1000,2000,3000) yKTYPE pPSP21940
*%%kDSP21950

*DSP21960

D DSP21970

: 1000 CONTINUE N$P21980
{ DSP21990
| THIS SEGMENT OF THE PROGRAM WILL DSP22000

(1) READ THE D MATRIX DATA RECORDS. PRINT THE DSP22010
ROW NUMBER AND THE VARIABLE DEFINITIONS DESCRIB-D3P22020
ING THIS NUMBER, FOR EACH NON-ZERD ELEMENT N DSP22030
THE ROW, PRINT THE COLUMN NUMBER, FREQUENCY AND DSP22040
VARTABLE ODEFINITIONS DESCRIBING THIS NUMBER. DSP22050

{2) READ THE D MATRIX END LABEL. DSP22060

DSP22070

DSP22080

LOMPUTE NUMBER OF PRINT LINES REQUIRED FOR HEAD-DSP22090

ING. DSP22100

NLHEAD=NL /3042+NLINES+] DSP22110

SET INITIAL VALUE OF NUMBER OF PRINT LINES USED DSf22120
TO 60 SO THAT PRINT HEADING BRANCH WILL BE TAKENDSP22130
PRECEDING THE PRINT OF THE FIRST STATE NUMBER. DSP22140

|
!
:

NLCUR=60 0SP22150
{ DSP22160
f DSP22170
i READ A D MATRIX RECORD. DSP22180
| 1010 READ(IDTAPE)KTYPE, IROWy ICNT o (ISN(1)4I=141CNT)o(ISVEC(I)41=14ICNT) DSP22190

WAS THIS THE D MATRIX END LABEL. DSP22200
g YES. GO TO END OF ARRAY PROCESSING. DSP22210
a IFIKTYPE.GT.30) GO TO 400 DSP22220
| RECORD JUST READ WAS A DATA RECORD. DSP22230
; PRINT DESCRIPTION FOR EACH NON-ZERO ENTRY IN THEDSP22240

ROW. DSP22250

aNeNalal (o N gl Ot OO0 OOOOOOOOOOON0 OO0 OO0 OO0 O O O OO0

SET ISW TO 1 TO INDICATE THAT THE INITIAL PRINT DSP22260
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OF THE DGSCRIPTION OF THIS ROW HAS NOT YET DSP22270

OCCURRED, DSP22280

I1SW=]1 DSP22290
*%xDSP22300

*DSP22310

DO FOR EACH COLUMN ENTRY IN A ROW. DSP22320

DO 1210 IC=1,4ICNY DSP22330
IS THE COLUMN VALUE ZERO? DSP22340

YES. GG 7O INCREMENT COLUMN INDEX. DSP22350
IF(ISVEC(IC).EQ.O) GO TO 1210 DSP22360
NO. DSP22370

HAS THE IMITIAL PRINY OF THE DESCRIPTION OF THISDSP22330

ROW BEEN EXECUTED? DSP22390

YESe GO TO CHECK SPACE AVAILABLE FOR A COLUMN DSP22400

DESCRIPTION, DSP22410

IF(ISW.,EQ.0) GO YO 1050 DSP22420
INITIAL ROW DESCRIPTION HAS NOT BEEN PRINTED,. DSP22430

RESET INITIAL PRINT DESCRIPTION SWITCH AND DSP22440

EXECUTE PRINT-ROW~DESCRIPTION PROCEDURE. DSP22450

ISW=0 DSP22460
IS THERE SPACE ON THE CURRENT PAGE FOR THE ROW DSP22470

DESCRIPTION AND AT LEAST ONE COLUMN DESCRIPTION DSP22480

FOR THAT ROW? DSP22490

NO. GO YO SKIP TO A NEW PAGE, DSP22500
IF(NLCUR+2¥NLINES+146T.60) GO TO 1060 DSP22510
YES. SKIP A LINE BEFORE PRINTING THE ROW NUMBER.DSP22520

PRINT 1002 DSP22530
ADD 1} TO NUMBER OF PRINT LINES CURRENTLY USED. DSP22540

NLCUR=NLCUR+1 DSP22550
G0 TO DECODE ROW NUMBER., DSP22560

GO VO 1080 DSP22570
IS SPACE AVAILABLE FOR A COLUMN DESCRIPTION? psSP22580

YESe GO TO DECODE COLUMN NUMBER, DSP22590
IF(NLCUR+NLINES.LE.60) GO TO 1160 DSP22600
NO. DSP22610

SKIP TO A NEW PAGE AND PRINT HEADING. 0SP22620

PRINT 9ToNFILE(LABEL{I)sI=14NL) DSP22630
PRINT 1001y {NAMEV(I)oI=1,NV3) DSP22640
PRINT 1002 DSP22650
RESET NUMBER OF PRINT LINES USED ON CURRENT PAGEDSP22660

NLCUR=NLHEAD DSP22670
COMPUTE VARIABLE CODE VALUES FOR ROW NUMBER. DSP22680

IS THIS ROW ZERO? DSP22690

YES. BYPASS DECODE PROCEDURE, DSP22700

IF{IROWL,EQ.0) GO TO 1140 DSP22710
THIS IS NOT ROW ZERO. pSP22720

SET IRSW TO INDICATE A ROW NUMBER IS BEING DE~ DSP22730

CODED, DS§P22740

IRSW=1 DSP22750
SET 12 EQUAL THE ROW NUMBER TO BE DECODED. D5P22760

12=JROW 05pP22770
TRANSFER HERE FOR DECODING OF BOTH ROW AND DSP22780

COLUMN NUMBERS, DSP22790

IF(NV,EQ.,1) GO TO 1102 DSP22795
00 1100 I3=1,NVM] 0SP22800
I1=(12-1)/MULT(13) DSP22810

12=12-11%MULT(13)

DSP22820
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YCODE(I3)m]1+]

ICODE(NV)=]2
TRANSFER CODE DESCRIPTIONS TO LISY ARRAY FOR
PRINTING.

L2=]

00 1120 I=1,NV
L=sLOC(I)+(ICODE(1)~1)%3
LIST(L2)=NAMEC(L)
LIST(L2+41)=NAMEC(L+]1)
LIST(L242)sNAMEC(L+2)
L2=aL2+3

CONTINUE

DSP22830
D5P22840
DSP22850
DSP22860
DSP22870
DSP22880
0SP22890
DSP2290C
DSP22910
DsSP22920
DSP22930
05P22940

IF THE NUMBER JUST DECODED %AS A COLUMA, GO TO DSP2Z950

. COLUMN PRINT,
IF(IRSW,EQ,2) GO TO 1130
PEINT ROW NUMBER AND DESCRIPTION,
PRINT 1002oNROWo TROW (LIST(I)oI=mloNV3)
INCREMENT NUMBER OF PRINT LINES USED.
NLCUR=NLCUR+NL INES
GO 7O PROCESS COLUMN ENTRY.
G0 TO 1160
PRINT ROW NUMBER FOR ROW ZERO.
PRINT 10024NROW IROW
INCREMENT NUMBER OF PRINT LINES USED.
NLCUR=NLCUR+1
THERE IS SPACE FOR A COLUMN DESCRIPTION,
IS THIS COLUMN ZERO?
YES. GO DIRECTLY TO PRINT STATEMENT,
IF{ISN(IC).EQ.0) GO TO 1190
THIS IS NOT COLUMN. ZERD.
SET IRSW TO INDICATE A COLUMN NUMBER IS BEING

DECODED,
IRSW=2

SETY 12 EQUAL THE COLUMN NUMBER TO BE DECODEDN.
12=1SN{IC)

GO TO DECODE LOOP,
G0 YO 1090

RETURN TO 1180 FROM DECODE LOOP,
COLUMN PRINT,.
PRINT 1003 ¢NCOLoISN(IC)oISVEC(IC)o(LIST(1)oI=14NV3)
INCREMENT NUMBER OF PRINT LINES USED.
NLCUR=NLCUR+NL INES
GO TO COLUMN DO LOOP CONTINUE STATEMENT,
GO TO 1210
COLUMN PRINT FOR ZERO COLUMN,
PRINT 1003+NCOLsISNIIC)SISVEC(IC)
INCREMENT NUMBER OF PRINT LIMES USED,
NLCUR=NLCUR+1\

CONTINUE FOR DO FOR EACH COLUMN IN A ROW,
CONTINUE

GO TO READ NEXT D DATA RECORD,
G0 70 1010

DSP22960
DSP22970
DSP22980
DSP22990
DSP23000
DSP23010
DSP23020
DSP23030
DSP23040
DSP23050
DSP23060
0SP23070
DSP23080
DSP23090
0SP23100
psP23110
DsSP23120
0SP23130
DSP23140
DSP23150
DSP23160
DSP23170
0SP23180
NsSP23190
DSP23200
- DSP23210
DSP23220
DSF23230
DSP23240
DSP23250
DSP23260
DSP23270
bsre32s
DSP23290
DSP23300
DSP23310
DSP23320
*DSP23330
**DSP23340
DSP23350
DSP23360
DSP23370
*DSP23380
*x*DSP23390
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DSP23400

x%%DSP23410

%*DSP23420

S DSP23430

2000 CONTINUE DSP23440
DSP23450

THIS IS THE PRINT S SEGMENT OF THE PROGRAM, 1T DSP23460

WILL DSP23470

{1) READ THE S VECTOR DATA RECORD, 0SP23480

(2) READ THE S VECTOR END LABEL, AND DSP234S0

{3) FOR EACH ELEHMENT IN THE S VECTORs PRINT DSP23500

(A) THE STATE NUMBER, DSP23510

(B) THE FREQUENCY, AND pSP23520

fC) THE VARIABLE DEFINITIONS THAT DESCRIBE DSP23530

THE CASES IN THIS STATE,. DSP23540

DSP23550

£5P23560

FOR CURRENT ARRAY COMPUTE NUMBER OF DESCRIPTIONSDSP23570

THAT CAN BE PRINTED PER PAGE. DSP23580
NDPAGE=(60=(NL/30+1)-1)/NLINES~] DSP23590
SET INITIAL VALUE OF NUMBER~OF~DESCRIPTIONS~ DSP23600
CURRENTLY=PRINTED~ON-THE-PAGE TO THE MAXIMUM DSP23610

VALUE SO THAT THE PRINT HEADING BRANCH WILL BE DSP23620

TAKEN IMMEDIATELY PRECEDING THE PRINT OF THE DSP 23630

FIRST STATE NUMBER, PSP23640

NDCUR=NDPAGE DSP23650
DSP23660

READ S DATA RECORD DSP235670
READ({IDTAFEIKTYPESNFILLyICNTo(ISN(TI)9I=1ICNT) o (ISVEC(I)oI=1,ICNT)DSP23680
READ S END LABEL DSP23690
READ(IDTAPE)KTYPEJNFILLANFILLISUMGNFILL DSP23700
DSP23710

*%DSP23720

*DSP23730

PROCESS EACH S VECTOR ENTRY,. DSP23740

DO 2090 IC=1,ICNT DSP23750
1S THE VALUE OF THE ELEMENT EQUAL ZEROD? DSP23760

YES., DG NOT PRINT, DSP23770
IF{ISVEC(IC).EQ.O0) GO YO 2090 DSP23780
ELEMENT IS NON-~ZERO, DSP23790

12=1ISN(1L) DSP23800
IS THERE SPACE ON THE CURRENT PAGE FOR THIS DSP23810

STATE NUMBER DESCRIPTION? DSP23820

2025 IF(NUDCUR.LT.NDPAGE) GO TO 2030 DSP23830
NO 0SP23840

RESET NUMBER 0NFf DESCRIPTIONS ON CURRENT PAGE. DSP22850

NDCUR =0 DSP23860
PRINT PAGE HEADING DSP23870

PRINT 974NFILEA(LABEL(I)y1=1,NL)} DSP23880
PRINT 2001, {INAMEV(I1),1I=1,MV3) DSP23890
PRINT 2002 0SP23900
INCREMENT COUNT OF NUMBER (OF DESCRIPTIONS ON DSP23910

THIS PAGE. DSP23920

2030 NDCUR=NDCUR+1 DSP23530
IS STATE 2ERO THE STATE BEING PRINTED? DSP23940

YES. BYPASS DECODE PROCEDURE. 0SP2395C

IF{12.EQ40) GO 70O 2080 DSP23960
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NO. DSP23970

COMPUTE CODE NUMBER FOR EACH VARIABLE. DSP23980

IF(NV,EQ.1) GO TO 2042 DSP23984%

DO 2040 13=14NVM] DSP23990
11=(12~1)/MULT(I3) DSP24000
12s]12-]11%MULT {13} DSP24010

20%0 ICODE(I3)=11+1 DSP24020
2042 1CODE(NV)=12 DSP24030
TRANSFER CODE DESCRIPTIONS TO *LIST® ARRAY FOR DSP24040

PRINTING, DSP24G50

L2=1 DSP24060

DO 2050 I=1,NV DSP24070
L=LOC{I)+(ICODE(I)=1)%3 DSP24080
LIST(LZ)=NAMEC(L) DSP24090
LIST(L2+1)=NAMEC({L+1) 0SP24100
LIST(L2+42)=NAMEC(L+2) DSP24110
L2=L2+3 DSP24120

2050 CONTINUE DSP24130
PRINT STATE NUMBER AND DESCRIPTION DSP24140

PRINT 2002 ISN(IC)oISVEC{IC) oy (LIST(II}oI11=14NV3) DSP24150

G0 TO 2090 DSP24160
PRINT STATEMENT FOR STATE ZEROe THE STATE NUMBERDSP24170

AND FREQUENCY WILL BE PRINTED BUT NO DESCRIPTYONDSP24180

2080 PRINT 20024 ISN(IC)4ISVEC(IC) DSP24190
CONT INUE, DSP 24200

2090 CONTINUE DSP24210
*DSP24220

*%DSP24230

ALL STATE NUMBERS IN S VECTOR HAVE BEEN PRINTFD.DSP24240

PRINT S VECTOR SUM, DSP24250

PRINT 2003, 1SUM DSP24260

END OF PROCESSING FOR THIS ARRAY. DSP24270

G0 TO 400 DSP24280
*DSP24290

*%%DSP24300

DSP24310

#*%%pSP24320

*DSP24330

P DSP24340

3000 CONTINUE DSP24350
DSP24360

THIS SEGMENT OF THE PROGRAM WILL DSP24370

(1) PASS THE P MATRIX LIST OF ROWS AND LIST OF DSP24380

COLUMNS RECORDS. DSP24390

{2) READ THE P MATRIX DATA RECORDS. PRINT THE DSP24400

ROW NUMBER AND THE VARTABLE DEFINITIONS DFSCRIB-DSP24410

TG THIS NUMBER,

FOR EACH NON-ZERO ELEMENT IN DSP24420

THE ROW, PRINT THE COLUMN NUMBER, PROBABILITY DSP24430

AND VARIABLE DEFINITIONS DESCRIBING THIS NUMBER.DSP24440

{3) READ THE P MATRIX END LABEL. DSP24450

DSP 24460

COMPUTE NUMBER OF PRINT LINES REQUIRED FOR HEAD-DSP24470

ING. 0SP24480

NLHEAD=NL/30+2+NL INES+1 DSP24490
SET INITIAL VALUE OF NUMBER OF PRINT LINES USED DSP24500

TO 60 SO THAT PRINT HEADING
PRECEDING THE PRINT OF THE FIRST STATE NUMBER,

BRANCH WILL bé TAKENDSP24510

DSP24520
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NLCUR=60 DSP24530
0SP24540

PASS THE P MATRIX ROW LIST RECORD. DSP24550

READ(IDTAPE) DSP24560
PASS THE P MATRIX COL LIST RECORD. DSP24570

READ(IDTAPE) DSP24580
DSP24590

READ A P MATRIX RECORD. DSP24600
READ(IDTAPE)KTYPEIROWo ICNTy {ISN{I)oI=14ICNT)o(P(1)s1=14ICNT) DSP24610
WAS THIS THE P MATRIX END LABEL. DSP24620

YES. GO TO END OF ARRAY PROCESSING. DSP24630

1F(KTYPELGT.30) GO TO 400 DSP24640
RECOREC JUST READ WAS A DATA RECORD. DSP24650

PRINT DESCRIPYION FOR EACH NON-ZERO ENTRY IN THEDSP24660

ROW. DSP24670

SET ISw TO 1 TO INDICATE THAT THE INITIAL PRINT DSP24680

OF THE DESCRIPTION OF THIS ROW HAS NOT YET DSP24690

OCCURRED., DSP24700

ISW=1 DSP24710
*%DSP24720

*DSP24730

DO FOR EACH COLUMN ENTRY IN A ROW. DSP24740

DO 3210 IC=1,ICNT DSP24750
IS THE COLUMN VALUE ZERO? DSP24760

YES. GO TO INCREMENT COLUMN INDEX, DSP24770
IF(P(IC).EQ.0.0D0} GO TO 3210 DSP24780
NO. DSP24790

HAS THE INITIAL PRINT OF THE DESCRIPTION OF THISDSP24800

ROW BEERN EXECUTED? DSP24810

YES. GO TO CHECK SPACE AVAILABLE FOR A COLUMN DSP24820

DESCRIPTION. DSP24830

IF(ISW,EQ.0) GO TO 3050 DSP24840
INITIAL ROW DESCRIPTION HAS NOT BEEN PRINTED. DSP24850

RESET INITIAL PRINT DESCRIPTION SWITCH AND DSP24860

EXECUTE PRINT-ROW-DESCRIPTION PROCEDURE. DSP24870

ISW=0 DSP24880
IS THERE SPACE ON THE CURRENT PAGE FOR THE ROW DSP24890

DESCRIPTION AND AT LEAST ONE COLUMN DESCRIPTION DBSP249500

FOR THAT ROW? DSP24910

NO, GO TO SKIP TO A NEW PAGE,. DSP24920
TF(NLCUR+2%NLINES+1.6T.60) GO TO 3060 DSP24930
YES. SKIF » LINE BEFGRE PRINTING THE ROW NUMBER,DSP24940

PRINT 1002 DSP24950
ADD i TO NUMBER OF PRINT LINES CURRENTLY USED. DSP24960

NLCUR=NLCUR+] 0SP24970
GO TO DECODE ROW NUMBER. D5P24980

60 TuU 3680 DSP24990
1S SPACE AVAILABLE FOR A COLUMN DESCRIPTION? DSP25000

YES. GO TC DECODE COLUMN NUMBER. 0SP25010
TF{NLCUR4NLINES.LE.60) GO TO 3160 DSP25020
NO. DSP25030

SKIP TO A NEW PAGE AND PRINT HEADING., DSP25040

PRINT 9T NFILE+{(LABEL(I)yI=14NL) DSP25050
PRINT 30014 (NAMEV(1)},1=1,NV3) DSP25060
PRINT 1002 DSP25070
RESET NUMBER OF PRINT LINES USED OM CURRENT PAGEDSP25080

NLCUR=NLHEAD DSP25090




i

i

Sl

"=

r,—-—-—-w;m«_

OO

3080

o0 O OO0

3090

3100
3102

3120

3140

OO O o o Ao

3160

3180

(e (e N ol o o OO0 OO0

TF{IROW,EQ.0) GO

IRSH=]
12=IROW

43~

COMPUTE VARIABLE COOE YALUES FOR ROW NUMBER,.
IS THIS ROW Z2ERO?

YES., BYPASS DECONDE PROCEDURE,
TO 3140

THIS IS NOT ROW ZERO.

SET IRSW TO INDICATE A ROW NUMBER 1S BEING DE~
CODED,

SET 12 EQUAL THE ROW NUMBER TO BE DECODED.

TRANSFER HERE FOR DECODING OF BOTH ROW AND
COLUMN NUMBERS.,

IFINV,EQ.1) GO TO 3102

D0 3100 13=1,NVM]
Ils{12=-1)/MULT(I3
1212=-11%MULT(13)
ICODE(13)=1)+1
ICODE(NV)=]2

L2=1

DO 3120 I=14NV
LalOC(T)+(ICODE(]
LIST(LZ2)sNAMEC(L)
LIST(L241)aNAMEC
LIST{L2+2)=NLMECH
L2=L2+3

CONTINUE

IF(IRSW EQ,2) GO

TRANSFER CODE DESCRIPTIONS TO LIST ARRAY FOR
PRINTING.

)=1)#3

L+1)
L+2)

IF THE NUMBER JUST DECODED WAS A COLUMN,
COLUMN PRINT,
TO 3180

PRINT ROW NUMBER AND DESCRIPTION.

GO 10

PRINT 10024NROW, IROW(LIST(I)9I=1,NV3)

NLCUR=NLCUR+NL INE

GD TO 3160

INCREMENT NUMBER OF PRINT LINES USED.
S
GO TO PROCESS COLUMN ENTRY.

PRINT ROW NUMBER FOR ROW ZER0,

PRINT 1002,NROW, IROW

NLCUR=NLCUR+1

IFIISN(IC).EQ.O}

TR SW=2
12=ISN(IC)

GO TO 3090

PRINT 3003,NCOL,1

INCREMENT NUMBER OF PRINT LINES USFED.

THERE IS SPACE FOR A COLUMN DESCRIPTION,

IS THIS COLUMN ZEROD?

YES. GO DIRECTLY TO PRINT STATEMENT,
60 7O 3190

THIS IS NOT COLUMN ZERQO.

SET IRSW 70 INDICATE A COLUMN NUMBER IS BEING
DECODED.

SET [2 EQUAL THE COLUMN NUMBER T0O BE DECODED.
GO V0 DECODE LOOP.

RETURN TO 3180 FROM DECODE LOOP,

COLUMN PRINT,

SN(IC)PLIC) vy LISTUI) s I=1,4NV3)
INCREMENT NUMRIR OF PRINT LINES USED.

D5P25100
DSP25110
0SP25120
0SP25130
DSP25140
DSP25150
DSP25160
DSP25170
DSP25186G
DSP25190
DSP25200
NspP25210
DsSP25215
DSP25220
DSP25230
NSP25240
D5P25250
DSP25260
DSP25270
DSP25280
DSP25290
DSP25300
NSP25310
0SP25320
DSP25330
DSP25340
NSP25350
0SP25360
DSP25370
DsSP25380
DSP25390
DSP25400
NSP25410
DSP25420
DSP25430
DSP25440
NSP25450
DSP25460
NSP25470
DSP25480
DSP25490
DSP25500
NSP25510
DSP25520
DSP25530
DSP25540
0SP25550
DSP25560
DSP25570
DSP25580
DSP25590
DSP25600
DSP25610
DSP25620
0SP25630
bSP2564C
DSP25650
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NLCUR=NLCUR+NL INES 0SP25660

C GO TO COLUMN DO LOOP CONTINUE STATEMENT. DSP25670
60 T0 3210 DSP25680

c COLUMN PRINT FOR ZERO COLUMN, DSP25690
3190 PRINT 3003NCOL,ISNCIC)P(IC) DSP25700
c INCREMENT NUMBER OF PRINT LINES USED, DSP25710
NLCUR=NLCUR+1 DSP25720

C CONTINUE FOR DO FOR EACH COLUMN IN A ROW,. NSP25730
3210 CONTINUE DSP25740
C *DSP25750
c **DSP25760
C 6N TO READ NEXT P DATA RECORDe. DSP25770
60 TO 3010 bsP25780

C *DSP25790
c #*%x%DSP25800
C pspP25810
c END OF ARRAY LABEL WAS READ. bsSpP25820
C DECREASE NUMBER 0OF ARRAYS PROCESSED BY ONE. DSP25830
400 NUMVC=NUMVC-1 DsP25840

C HAVE ALL SPECIFIED ARRAYS BEEN PRINTED? DSP25850
C YES. READ NEXT CONTROL CARD. DSP25860
IF(NUMVC,EQ.0) GO TO 10 DSP25870

c NO. READ NEXT LABEL. 0SpP25880
READ(IDTAPE)KTYPEWNFILEJNL(LABEL{1)yI=14NL) DSP25890

c IS THIS A BEGINNING OF ARRAY RECORD? DSP25900
C YES - GO TO BRANCH ON ARRAY TYPE. DSP25910
IF(KTYPE.NE.40) GO TO 15 DSP25920

c NO DSP25930
c THIS IS AN END OF FILE LABELa DSP25940
c REWIND INPUT UNIT. DSP25950
430 REWIND IDTAPE 0SP25960

c GO TO READ NEXT CONTROL CARD. DSP25970
G0 70 10 DSP25980

c DSP25990
c ) DSP260600
C ALL PRINT CARDS PROCESSED. DSP26010
c REWIND LAST INPUT UNIT, DSP26020
REWIND [IDTAPX DSP26030

c SKIP TO A NEW PAGE, DSP26040
PRINT 510 DSP26050

c RETURN, DSP26060
RETURN DSP26070

c DSP26080
C #DSP26090
c *¥=*x0SP26100
c DSP26110
c DSP26120
90 FORMAT(1643A4,16) DSP26130

91 FORMAT{1646A4,216) DSP26140

92 FORMAT(48H DSPRN2 - ERROR TN STATE CESCRIPTION DATA CARDS. DSP26150

1 /1X916930H = VARIABLE NUMBER IN DO LOOP. DSP26160

2 /1Xy16928H1 = VARITABLE NUMBER IN CARD, DSP26170

X 3 /1X916426H = CODE NUMBER IN DO LOOP. DSP26180
4 /1Xs164,24H = CODE NUMBER IN CARD. ) DSP26190

97 FORMAT(1Hl, 6A4/ (1X,30A4)) DSP26200
510 FORMAT(1H1) DSP26210
1001 FORMATI27HO STATE NUMBER FREQUENCY +T(3X¢3A4)/(27X4T(3Xy3A4))) DSP26220
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FORMAT(1X¢A3,T11912XeT(3Xs3A4)/(27X,7(3Xs3A4)))
FORMAT(LX9A39T111911247(3X93A4)/7(27X,71(3Xs3A4)))

FORMAT(25HOSTATE NUMBER

FREQUENCY ¢ 7(3X+3A4)/(25X,T{3Xy3A4)))

FORMAT(1X92112+7(3X¢3A4)/(25X47(3X43A4)))

FORMAT(//
FORMAT(2THO STATE NUMBER PROBABILITYs7(3X93A4)/(27X,7(3X,344)))

4Xe9H TOTAL = ,112)

FORMAT{1XyA34I1114F12.,697(3X+3A4)/7(27X4T(3X+3A4)))

ISN
ISVEC

P .
LABEL

REFERENCE LIST.
ARGUMENT LIST

ARRAY FOR COLUMN NUMBERS IN A DO ROW, ELEMENT NUMBERS IN

AN S VECTOR AND COLUMN NUMBERS IN A P ROW.

ARRAY FOR COLUMN VALUES IN A D ROW - OR ~ ELEMENT VALUES

IN AN S VECTOR,
ARRAY FOR COLUMN VALUES IN A P ROW,
ARRAY FOR Dy Sy AND P LABELS,

NAMEV{3%NV) - VARIABLE NAMES,
NAMEC(SUM OF NCODE{(1)%*3) - CODE NAMES.
NCODE(NV) ~ NUMBER OF CODES FOR EACH VARIABLE,

LOC(NV+1) - BEGINNING LOCATION IN NAMEC VECTOR OF CODE NAMES FOR

ICODE(NV) - CURRENT CODE VALUE BEING PRINTED FOR EACH VARIARLE.

EACH VARIABLE,

LIST(3%NV) -~ PRINT LINE(S),

IDTAPE
I1SwW

IRSW

MOLT
NFILE

NL
NLINES
NDPAGE
NDCUR

END

OTHER VARIABLES.,

THE UNIT ON WHICH THE CURRENT ARRAY 1S LOCATED.

1 - THERE HAS NOT BEEN AN INITIAL ROW DESCRIPTION PRINT,

0 - THERE HAS BEEN AN INITIAL ROW DESCRIPTION PRINT,
1 - A ROW NUMBER IS BEING DECODED,

2 - A COL NUMBER IS BEING DECODDED.

ARRAY FOR STATE NUMBER MULTIPLY FACTORS,

THE NAME OF THE INITIAL ARRAY 70O BE LOCATED.
NAME OF THE ARRAY CURRENTLY BEING PRINTED,
THE NUMBER OF INT*4 WORDS IN THE LABEL.
NUMBER PRINT LINES REQUIRED PER DESCRIPTION,.
NUMBER OF DESCRIPTIONS THAT CAN BE PRINTED PER PAG=.
NUMBER OF DESCRIPTIONS CURRENTLY PRINTED ON THE PAGE.,

ORy THE

DSP26230
0SP26240
DSP26250
DSP26260
0SP26270
DSP26280
DSP26290
0SP26300
NSP26310
DSP26320
DSP26330
0SP26340
DSP26350
DSP26360
DSP26370
DSP26580
DSP26390
0SP26400
DSP26410
DSP26420
DSP26430
DSP26440
DSP26450
DSP26460
DSP26470
0SP26480
DSP26490
DSP26500
DSP26510
DSP26520
DSP26530
DSP26540
NSP26550
DSP26560
DSP26570
bSP26580
DSP26590
DSP26600
DSP26610
DSP26620
DSP26630
DSP26640
DSP26650
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SUBROUTINE DXCOST
(ISNoISVEC+JCOLsPyLABELDyLABELC)

ELEMENTY BY ELEMENT MULTIPLICATION OF D MATRIX
TIMES COST PER UNIT MATRIX,

OXC=X

THERE WILL BE A ROW IN THE OUTPUT MATRIX ONLY

WHEN THERE ARE CORRESPONDING ROWS IN THE INPUT

ARRAYS,

IMPLICIT REAL*B8(A~Hy0-2,8%)
DIMENSION ISN(1)¢ISVEC(1)4JCOL(1)4P(1)sLABELD(1)4LABELCI])
DIMENSION NAMED(6) ¢NAMEC(6)

INITIALIZATION FOR THIS CALL,
P RECORD TYPE VARIABLES. THESE ARE USED FOR X

MATRIX,
KPBEG=3
KPLST=13
KPDAT=23
KPEND=33
FLOMOD END OF FILF RECORD,
KNEXT=40
OTHER CONSTANTS.
NFItL=]

DATA KBLANK/4H /
SKIP YO A NEW PAGE ON PRINTER,
PRINY 2
READ ouTeuT TAPE 1D AND POSITION,
READ S5,I10UT
REWIND 10UT
SET IMITIAL COUNT OF FILES ON DUTPUT UNIT TO

LERO,
NFILES=0

READ A CONTROL CARD,

D AND C MAY NOT BF ON THE SAME INPUT FILF,
READ 11,NAMFD,INP1,NAMEC,INP2

HAVE ALL ARRAYS BEEN PROCESSED?
IF{INP]1 ,NEL.O) GO TO 25

YES. MULTIPLICATIONS COMPLFTE FOR THIS CALL.

ADD 1 TO COUNT OF OUTPUT FILES,
NFILFS=NFILES+]

PLACE BLANKS IN FILE NAME.
DO 15 I=1,6
NAMED( 1) =KBLANK
WRITE FLOMOD END OF FILE RECORD.
WRITE(TOUT) KNEXToNAMED G NFILLNFILES
REWIND OUTPUT UNIT,
REWIND I0UT
OID AN ERROR IN THE UNITS SPECIFIED CAUSE THE
TRANSFER TO THE END OF FILE PRCCESSING?
YES, CALL EXIT.
IFLINPILNE,O) STOP
NO.
RETURN,
RETURN

DXC00010
DXC00020
DXC00030
DXC00040
DXC00050
DXC00060
0XC00070
DXC00080
DXC00090
DXC00100
DXC00110
DXC00120
DXC00130
DXC00140
DXC00150
DXC00160
pXC00170
DXC00180
DXC00190
DXC00200
DXC00210
DXC00220
DXC00230
DXCN0240
DXC00250
DXC00260
DXCN0270
DXC00280
DXC00290
DXC0O0300
DXC00310
DXC00320
DXC00330
DXC00340
CXCN0350
DXC00360
DXC00370
DXC00380
DXC00390
DXC00400
DXC00410
DXC00420
DXCO0430
DXC00440
DXC00450
DXC00460
DXCN0470
DXC00480

~ DXC00490

DXC00500
DXc00510
DXL 00520
0XC00530
DXC00540
0XC00550
DXC00560




4

at 2

AP

Ty

7

e b

s

(o] [aNaRaliel

(@] [aXalal (] (@ © o0 O

[aNelel

OO0 (@] (@] (9]

25 IFUINPL,NELINP2) GO TO 30

7 FORMAT{44H DXCOST ERROR,

30 CALL POSINP(INPL,KTYPENAMEDiLDo LABELD)

1T MULTIPLICATION OF D MATRIX AND COST PER UNIT MATRIX

2

1

PRINT T,INP1

60 TO 12

CALL POSINP(INP2,KTYPENAMEC NLCyLABELC)
READ(INP2)

READ{ INP2)

READ 114NAMED

-47-

0XCNnos70

THERE ARE STILL ARRAYS TO BE PROCESSED. DXCO0580
ARE D AND C ON THE SAME UNIT? DXC00590
ND. GO TO PROCESS THIS CARD. NXC00600
DXC00610

YES. PRINT ERROR MESSAGE AND EXIT,. DXC00620
DXCN0630

BOTH INPUT ARRAYS ARE ON UNIT,I6) DXC00640

GO TO CLOSE OUTPUT FILE. DXC00650
DXC00660

PROCESS THE CONTROL CARD JUST READ. PXC00670
LOCATE D MATRIX. DXC00680
DXC00690

LOCATE C MATRIX. DXC00700
DXCO0710

PASS C MATRIX ROW LIST RECORD. DXC00720
DXCDO0730

PASS C MATRIX COL LIST RECORD. DXC00740
DXC00750

DXC00760

DXC00770

READ NAME FOR OUTPUT ARRAY, DXC00780
DXC00790

SET UP DXCOST ID LINE FOR OUTPUT LABEL. DXC00800

DATA LABELX/120HTOTAL COST MATRIX RESULTING FROM ELEMENT BY ELEMENDXC0OO0810

/

NLX=604NLD

WRITE(IOUT)KPBEGyNAMEDyNLX ¢y LABELX s (LABELD(I)¢I=14NLD)}{LABELC(I),

NDROWS=0
NDLMTS=0

SUM=0

I=1,30)

DXC00820
pXC00830
DXC00840
DXC00850
DXC00860
DXC00870
DXC00880
DXC00890
OXC00900
WRITE DUMMY LIST RECORDS FOR X ARRAY TO MAINTAINDXCO00910

COMPUTE OUTPUT LABEL LENGTH,.

WRITE OUTPUT ARRAY BEGINNING LABEL.

COMPATIBILITY WITH P ARRAY F(ORMAT. 0XC00920

WRITE(IOUT) KPLSToNFILLoNFILLoNFILLWNFILL DXC00930
HRITE(IOUT) KPLSTyNFILL NFILLyNFILLWNFILL DXC00940
INITIAL VALUE OF NUMBER OF ROWS IN X IS ZERD,. DXC00950

DXC00960

INITIAL VALUE OF NUMBER OF ELEMENTS IN X = ZERQ,DXC00970

DXC00980

INYTIAL VALUE OF ARRAY SUM IS ZERD, DXC008%0

0XC01000

*%%DXC01010

*DXCO1020

D MATRIX - C MATRIX ELEMENT BY ELEMENT MULTIPLI~DXCO01030

CATION, DXCO1040

DXCG1050

I = SUBSCRIPT FOR ISN,ISVEC, LIST OF COLUMNS ANDDXCO1060

VALUES IN D MATRIX ROW, PXCOl070

J = SUBSCRIPT FOR JCOLyPy LIST OF COLUMNS AND DXCO1080
VALUES IN C MATRIX ROW. DXC01090
KPASS 1 = READ D AND C RECORDS, DXCO1100
2 ~ READ D RECORD ONLY. DXCO1110
DXcni12o

INITIAL SETTING OF KPASS WILL RE 1. DXCO1130
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KPASS=1

READ A D RECORD,
READ(INPLIKTYPESKROWLy ICNTo( ISNUT) 4 I=14ICNT) s (ISVEC(1)¢I=1yICNT)

WAS RECORD JUST READ THE D END LABEL?

YES., GO TO READ REMAINING C RECORDS.
IFIKTYPE.EQ.31) GO TO 140

RECORD JUST READ WAS A D DATA RECORD.

IS A C RECORD TO BE READ?

NO. GO TO COMPARE ROW NUMBERS.
IF{KPASS.EQ.2) GN TO 95

READ A C RECORD,
READ(IINP2IKTYPE ¢KROW2 9 JCNT o {JCOL ) 9 J=14JCNT )3 (P{J)9J=14JCNT)

WAS RECORD JUST READ THE C END LABEL?

YES. GO TO READ REMAINING D RECORDS,
IFIKTYPF.EQe33) GO TO 145

RECORD JUST READ WAS A C DATA RECORD,

DOES CURRENT D ROW NUMBER EQUAL CURRENT C ROW
NUMBER?

YES. GO TO MULTEIPLY,
IF{KROW1.EQ.KROW2) GO TO 100
NO.

SET KPASS TO INDICATE A SINGLE READ IS REQUIRED

BECAUSE OF UNMATCHING ROWS.
KPASS=2

DXCO1140
DXCO1150
DXCOl160
DXCO1170
pDxColi180
0XCO01190
pxco1200
DXC01210
DXC01220
DXC01230
DXC01240
DXCO01250
0XC01260
0xcoi270
DXco12s80
DXC01290
DXC01300
DXxcoLr310
DxCO01320
DXC01330
DXC01340
DXCO1350
0XCo1360
bXCn1370
0xCo1380
DXC01390
bXC01400
0XC01410

IF D ROW NUMBER IS LFSS THAN C ROW NUMBER, GO TODXCO1420

READ D RECORD.

IF{KROW1LT.KROW2) GO TO 85
C ROW NUMBER 1S LESS THAN D ROW NUMBER,
GO TO READ NEXT C REGORD.

60 T0 90
D ROW AND C ROW MATCH,
SET KPASS TO INDICATE MATCHING ROWS.
KPASS=1
INITIALIZE ROW D SUBSCRIPT.
[=1
INITIALTIZE ROW C SUBSCRIPT.
J=1
INITIALIZE Ky SUBSCRIPT FOR COLUMN LIST FOR
QUTPUT ROW.
K=0

NOW MULTIPLY THE CORRESPONDING COLUMN ELEMENTS
OF MATCHING ROW.

DO THE CURRENT COLUMN ELEMENTS WITHIN THE ROMW
MATCH?

105 TF(ISN(II)-JCOLIJ)) 12041104125

COLUMN ELFMENTS MATCH.

DXC01430
0XC01440
DXC01450
DXC01460
DXCOL1470
DXC01480

*%DXC01490
*DXC01500

DXCO1510
0XC01520
DXC01530
DXCO1540
0XC01550
DXCO01560
DxC01570
DXxC01580
DXC01590
DXC01600
DXCO1610
bXCni620
DXC01630
0XC01640
DXC01650
DXC01660
DXCO1670
DXC01580
BXCO16S0
DXCO1700
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INCREMENT K, SUBSCRIPT FOR UUTRUT ROW. DXCO1710

110 K=K+1 DXC01720
MOVE COLUMN NUMBER TO K*TH LOCATION IN JCOL T DXCO1730

CREATE OUTPUT COLUMN LIST. K WILL ALWAYS BE LESSNDXCO1740

THAN OR EQUAL J. DXC01750

JCOL(K)=ISN(T) DXC01760
COMPUTE K!'TH ENTRY IN QUTPUT ROW. STORE IN P, DXCO01770
PIK)=ISVEC(I)*P(J) DXCO1780
ACCUMULATE ARRAY SUM. DXC01790

SUM=SUM+P (K) DXC01800
HAVE ALL ELEMENTS OF O ROW BEEN PROCFSSED? DXC01810

YESs GO TO WRITE CURRENT ROW OF OUTPUT. DXC01820

IF{1.,EQ.ICNT) GO TO 128 DXCD1830
NC. DXC01840

INCREMENT I, SUBSCRIPT FOR 0 ROW, DXCO1850

I=1+1 DXC01860
HAVE ALL ELEMENTS OF C ROW BEEN PROCESSED? DXC01870

YESe. GO TO WRITE CURRENT ROW OF QOUTPUT,. DXco18s80

IF{J.EQ.JCNT) GO TO 128 DXCO01890
NO,. DXC01900

INCREMENT J, SUBSCRIPT FOR C ROW, DXCO1910

J=J+l DXCO01920
GO TO COMPARE COLUMN NUMBERS, DXC01930

GO TO 105 DXC01940
DXC01950

D COLUMN NJUMBER IS LESS THAN C COLUMN NUMBER. bXC01960

HAVE ALL ELEMENTS OF D ROW BEEN PROCESSED? DXC01970

YES. GO TO WRITE CURRENT OUTPUT ROW. bxCo1980

120 IF{1,EQ.ICNT) GO TO 128 pXC01990
NO DXC02000

ADDITIONAL ELEMENTS IN THIS ROW ARE YO BE DXC02010

PROCESSED, DXC02020

INCREMENT COLUMN LIST SUBSCRIPT FOR D ROW. PxC02030

I=1+1 0XxC02040
GG TO COMPARE COLUMN NUMBERS. DXC02050

GO TO 105 0XCH2060
DXC02070

C COLUMN NUMBER IS LESS THAN D COLUMN NUMBER. 0XC02080

HAVE ALL ELEMENTS IN THIS C ROW BEEN PROCESSED. DXCD2090

YESe. GO TO WRITE CURRENT OUTPUT ROW. DXC02100

125 1F{J.EQ.JCNT) GO TO 128 DXC02110
NO DXCN2120

ADDITIDNAL ELEMENTS IN THIS ROW ARE TO BE DXC02130

PROCESSED, bXC02140

INCREMENT Jy SUBSCRIPT FOR C ROW. pXC02150

J=J+1 DRCOZ160
GO TO COMPARE COLUMN NUMBERS, DXC02170

60 TO 105 DXC02180
BXC02190

ALL MATCHING COLUMN ELFMENTS, IF ANY, IN MATCH- DXCD2200

ING D AND C ROWS HAVE BEEN MULTIPLIED. DXC02210

128 CONTINUE DXC022290
IF THERE ART NO ENTRIES IN THE OUTPUT ROW, GO TODXCD2230

READ NEXT RECORDS, DXC02240

IFIK.EQ.0) GO TO 85 0XC02250
THERE ARE ENTRIES IN THE OQUTPUT ROW. DXC02260

WRITE A ROW RECORD FOR THE OUTPUT MATRIX. pxC02270
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WRITE(TOQUT)KPDAT ¢KROW1 oKy { JCOL (KK ) ¢KK=1 9K )9 {P{KK)oKK=14K) 0XC02280
INCREMENT COURT OF ROWS IN X MATRIX. DXC02290
NDROWS=NDROWS +1 DXxC02300
INCREMENT COUNT OF ELEMENTS IN X MATRIX. DXC02310
NDLMTS=NDLMTS+K DXC02320
MATCHING ROWS JUST PROCESSEDR. 0XC02330
*DXC02340
*%xDXC02350
GO TO READ NEXT D RECORD. DXC02360
GO 70 85 DxC02370
DXCnN2380
READ REMAINING D OR C RECORDS. DXC02390
THIS IS JUST SO TAPE WILL ALWAYS BE POSITIONED DXCO02400
AFTER AN END-OF~ARRAY RECORD AT THE COMPLETION DXC02410
OF A MULTIPLY OPERATION, DXC02420
READ(INP2)KTYPE DXC02430
IF(KTYPEL,EQ.33) GO TO 150 DxC02440
GO T0 140 DXC02450
READ(INP1)KTYPE DXC02460
IFIKTYPE.EQ.31) GO YO 150 DXCB2470
GO 70 145 DXC02480
DXC02490
INPUT TAPE IS POSITIONED FOR NEXT BEGINNING OF DXC02500
ARRAY LABEL, DXC02510
CONTINUE DXC02520
PRINT OUTPUT ARRAY NAME AND SUM, DXC02530
PRINT 64NAMED,SUM DXC02540
CHANGE NUMBER OF ELEMENTS TO A REAL VALUE. DXC02550
DLMTS=NDLMTS DXC02560
WRITE X MATRIX END LABEL. DXC02570
WRITE(IOUT)KPENDyNFILLyNFILL o NDROWS+DLMTS DXC02580
ADD 1 TO COUNT OF FILES ON OUTPUT UNIT, DXC82590
NFILES=NFILES+1 DXCG2600
*DXC02610
*%%DXC02620
GO TO READ NEXT CONTROL CARD, DXC02630
G0 Y0 10 DXC02640
DXCB2650
FORMAT (1H1) DXC02660
FORMAT(16) DXC02670
FORMAT{24H TOTAL C MATRIX = SUM,..4644,F12.2) bxco2é680
FORMAT(6A4416496A4,16) DXC026%90
bxC02700
REFERENCE LIST, DXC02710
DxC02720
SUBROUTINE ARGUMENTS., DXC02730
DXCD2740
ISN - ELEMENT LIST FOR D ROW, DXC02750
ISVEC -~ ELEMENT VALUE FOR D ROW,. DXC02760
JCOL ~ ELEMENT LIST FOR C ROW AND X ROW, DXC0O2770
P ~ ELEMENT VALUE FOR C ROW AND X ROW, DxC02780
LABELD -~ ARRAY FOR INPUT D LABEL AND OUTPUT X LABEL. DXC02790
LABELC - ARRAY FOR INPUT C LABEL. DXC02800
DXC02810

OTHER VARIABLES,

pxC02820
DXC02830
DXC5G2840
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OUTPUT UNIT,

INPUT UNIT FOR D.

INPUT UNIT FOR C. MAY NOT BE THE SAME AS
SUM OF ENT®IES IN THE OQUTPUT MATRIX.
NUMBER OF FILES ON OQUTPUT UNIT.

LENGTH OF D LABEL.

LENGTH OF C LABEL.

LENGTH OF X LABEL.

INPL,

DXC02850
DXC02860
DXC02870
bXC02880
DXC02890
DXC02900
0XC02910
DXC02920
DXC02930
DXC02940




THE DATA SET. FCH00240
REPLACE RECORD SIZE BY AN INTEGER CONSTANT THAT #CHO00250
SPECIFIES THE MAXIMUM RECOCRD SIZE FCHO0260
(IN FOUR BYTE WORDS) OF EACH RECORD.FCHO0Z270

«52-
:

SUBROUTINE FCHANG (NDIMyISNoLSTCOL 9 JCOL oPoLABELF 9 NGROWSy/IY. FCHO0010
c FCH00020
3 c P MATRIX = FAMILY CHANGE AND SPECIFIC CHANGE,  FCHO0030
E c FCHO0040
IMPLICIT REAL®B{A=H,0=2,9) FCHCO0050
1 ¢ FCH00060
DIMENSION ISN(1)oLSTCOL(1)¢JCOLILE) 4P (3)oLABELP(L)NURONS(1) FCH00070
CIMENSION NAMEP (67 yNUNAME(6) oNULABL (30) FCHO0080
D MENSION IRFR(30),IRTO(30),ICFR(30),1CTO(30)¢ 7 RCR(30)4ICCR(30)y FCHO0090
1 IFR(30)41VL(30) s ICSH{30) ,IFSH(30) ¢MULT(30) 4 1ACT(30) FCHO0100
C FCi:00110
c » FCHO0120
C SEEPERER R FCHOO0130
c ssxssxass  THE DIRECT ACCESS DATA FILE MUST BE DEFINED FOR FCHO0140
: c seARRRRAN EACH MODEL. A DEFINE FILE STATEMENT MUST AE FCHO0150
c . INCLUDED IN YHE CALLING PROGRAM.THE GENERAL FORMFCH00160
¢ OF THE STATEMENT IR THE CALLING PROGRAM IS¢ FCHO01T70
c DEFINE FILE XDISK{NO. RECORDS,RECORD SIZE.FCH00180
c FMY ¢ FTRACK) FCHO0130
1 < REPLACE KDISK BY AN INTEGER CONSTANT THAT 1S THEFCH00200
] c ; DATA SET REFERENCE NUMBER, FCHO00210
c REPLACE NO. RECORDS BY AN INTEGER CONSTANT THAT FCH00220
c SPECIFIES THE NUMBER OF RECORDS IN FCH00230

c

c

c

c

C

c

c

FCKD0280

INITIALIZATION FOR TOTAL RUN, FCH00290

SKIP TO NEW PAGE FOUR PRINTED OUTPUT, FCHOO0300

] PRINT 1 FCHO0310
1 FORMAT(1H1) FCHO0320

: C SET ARRAY TYPE CONSTANTS, FCHO033¢
c BEGINNING LABEL FOR P MATRIX, FCHOO340

3 KPBEG=3 FCHNO0350
c , ROW AND COLUMN LIST RECORD FOR P MATRIX. FCHO0360

KPL.ST=13 £CHO0370

c END LABEL FOR FLOMOD TAPE. FCHOO380

KNEXT=40 FCHO0390

C FILLER VARIABLE, £CHO0400

Fritlsl FCHO0410

c NUMBER OF OUTPUT FILES, FCHO0420

- NFILES=0 FCH00430
C READ FORTRAN UNIT NUMBERS FOR INPUT UNIT, OUTPUTFCHO0440

c UNIT, DIRECT ACCESS DIS!X UNIT, FCHOO0450

READ 15 ,KINPROUTPHKOISK FCHOO+6D

15 FORMAT(316) FCHO0470

C REWIND OUTPUT UNIT,. FCHO0480

REWIND KOUTP FCH00490

c FCHO0500

c READ TYPE 1 OR TYPE 2 CONTROL CARD. FCHOO0510

C TYPE 1 - CHANGE A P MATRIX, FCh00520

C TYPE 2 ~ END OF CHANGES. FCHO0530

c READ: CARD TYPE -~ LTYPE, NAME OF P MATRIX, FCHO0540

C SWITCH FOR TYPE OF P POSITIONING, NAME FOR NEW FCHO00550

c Pe FCHO0560
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20 READ 25,LTYPE,NAMEP, INPSW,NUNAME FCHO0570

25 FORMAT(16,6A4,16,6A4) FCHO0580

c DID THE CARD JUST READ IDENTIFY A P MATRIX TO BEFCH00590

C CHANGED? FCHO0600

c NO. GO TO END OF CHANGE PRNCESSING. FCHOO0610
IF(LTYPELNEL1) GO TO 700 FCH00620

c FCHON630

o YES FCHO0640

A c LTYPE=1, CHANGE A P MATRIX, FCHO0650
- c READ TRANSITION MODIFY CHANGE SWITCH. CURRENT  FCH00660
§ | c MODIFY SWITCH, AND CURRENT MODIFY FACTOR. FCHO0670
! READ 490,MODCHG 4 KURSW¢KURFAC FCHO0689
:‘5 o READ: NULABL - LABEL INFO FOR NEW P, NV = NUMBERFCH00690
- c OF VARIABLESs IVL - NUMBER OF CODES DEFINED PER FCH00700
] C VARIABLE, FCHOO710

|, 3 READ 304NULABLoNV,(IVL(T),I=1,NV) FCHO0720
;. 30 FORMAT(20A4/10A4/16/(6112)) FCHOCT30
| c COMPUTE NUMBER VARIABLES MINUS ONE FOR LATER DO FCH00740
" { C LOOP USE. FCHO0750
C NVM1=NV-1 FCHO0760
; c FCHOO770
L o BRANCH ON TYPE OF P PCSITIONING,. FCHOOT80
¢ IF(INPSW.EQ.1) GO TO 40 FCHO0790

§ c CALL POSJITION INPUT IO LOCATE NAMED FILE. FCHNO0800
L CALL POSINP(KINP,KTYPE,NAMEP ¢NLyLABRELP) FCHOC810
e} GO TO 45 FCHO0B20
i ! c 40 FCH00830
\ c SET KTYPE = 3, CALL POSITION FORWARD TO LOCATE FCH00840

i o NEXT ® MATRIX REGARDLESS OF NAME, FCHO0850

i 43 KTYPE=3 FCHO0860

1 CALL POSFWD(KINPKTYPE,NAMEP 4NL LLABELP) FCHO0870

c READ P ROW LIST RECORD. FCHO0880

45 READ{KINP) KTYPE,ISCNTo{ISN({T),I=1,1SCNT)+MODSH,MODFAC FCHO0890

c READ P COLUMM LISY RECORD. FCHO0900

| READ{KINP) KTYPEyJCOUNT(LSTCOL(I)},1=1,JCOUNTY) »NUMMO,NUMYR FCHO0910

: c FCH00920

c PRINT INPUT VALUES OF MODIFY SWITCH SETTINGS ANDFCH00930

c ROW AND COLUMN COUNTS. FCH00940

PRINT 464MODSW,MODFAC yMODCHG 4 KURSW4KURFAC s ISCNT 4 JCOUNT FCHO0950

46 FORMAT(18H INPUT VALUES FOR / FCH00960

18X, SHMODSW ¢ 6X o 6HMODFAC 4 6X s 6HMODCHG ¢ 7X 9 SHKURSW ¢ 6X 9 6HKURFAC o FCH00970

27X 914HNUMBER OF ROWS,6X,17THNUMBER OF COLUMNS/ FCHO0980
31X95112+9X9112411Xs112) FCH00990

c TRANSFER TAPE MODIFY INFD TO CURRENT MODIFY FCHO1000

i C FIELDS IF MECESSARY. FCHO1010

1 c DID THE MODIFY CHANGE CONTROL CARD CONTAIN FCHO1020

C CURRENT MODIFY SWITCH AND FACTOR VALUES? FCHO1030
IF(MODCHG.ENL2) GO TO 47 FCi101040

c NO FCHO1050

c TRANSFER MODIFY SWITCH AND FACTOR VALUES FROM P FCH01060

c ROW LIST RECORD TO CURRENT MODIFY SWITCH AND FCHO1070

c FACTOR VARIABLES, FCHO1080

KUR SW=MODSW FCH01090

§ KURFAC=MODFAC FCHO1100

} C FCHO1110

c INITIALIZE COUNTERS FOR THIS P MATRIX. FCHO1120

Cc NUMBER OF COLUMN ELEMENTS SEARCHED FiR. FCHO1130
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47 NSERCH=0 FCHOY140
C NUMBER OF COLUMN ELEIMENTS FOUND. FCHO1150
NFOUND=0 FCHO1160
C NUMBER OF CGLUMM ELEMENTS DECODED, FCHO1170
NOCODE=0 FCHO118B0
c NUMBER OF DECODED ELCGHEMNTS THAT WERE IN CHMANGE FCHO1190
c RANGE, FCHO1200
NINRNG=0 FCHO1210
c NUMBER OF CHANGES MADE. FCHO1220
NCHG=0 FCHO1230
c TRACK NUMBER OF DISK RECORD CUKRENTLY IN CORE. FCHO1240
11=0 FCHO1250
c NUMBER OF ENTRIES IN NEW RCH LIST, FCHO1260
NN=0 FCHO1270
c NUMBER OF CHANGES IMN CURRENT ROW RECORD. FCHO1280
KCHGSW=0 FCHO1290
c COMPUTE MULT ARRAY ~ FACTORS FOR USE IN GENERA~ FCHO1300
c TING STATE NUNGLERS, FCHO1310
MULT{NV)=1 FCHO1320
IF(NV.EQ,1) GO TO 52 FCHO1325
N=NV FCHO1330
DD 50 I=1,NVM] FCHO1340
MULTIN=1)=MULT(N)*TVL(N) FCHO1356
50 N=N-1 FCHO1360
c FCHO1370
c *%FCHO1380
c *£CHO1390
c TRANSFER P MATRIX TO DISK. FCHO1400
c SET DIRECT ACCESS DATA FILE RECORD NUMBER TO l. £CHO1410
52 1TK=} FCHO1420
c READ A P RECORD FROM SEQUENYIAL INPUT FILE, FCHO1430
2100 READ{KINP) FCHO1440
1 KTYPE s IROW ¢ JCNT » { JCOL(J) 9 J=1 9 JCNT) 9 (P(J) ¢ J=1+JCNT) FCHO1450
c WRITE P RECORD IN NEXT DIRECT ACCESS OATA FILE FCHOl460
c RECORD, FCHO1470
WRITE(KDISK?®I¥K) FCHO1480
1 KTYPE s IROW9JONT 9 (JCOLES) 9 Jul g JCNT )9 (P ()9 J=19JCNT) FCHO1490
c WAS THIS A P END RECGRD? FCHO1500
c NO FCHO1510
C GO TO READ NEXT RECORD,. FCHO1520
IF(KTYPEJ.NE.33) GO TO 2100 FCHO1530
c YES FCHO1540
C SEY DIRECT ACCESS DATA FILE RECORD NUMBER 1O FCHO1550
c LOCATION OF P END RECORD, FCHO1560
ITK=1TK~1 FCHO1570
c FCi<01580
c DOES THE NUMBER OF DISK RECORDS WRITTEN AGREE FCHG1590
c WITH THE NUMBER OF RIWS COUNT IN THE ISN RECORD?FCHO1600
IF{ISCNT+1,EQ,1TK) GO TO 140 FCHO1610
c FCHO1620
c NO FCHO1630
c PRINT ERROR MESSAGE. FCHO1640
PRINT 80, ISCNTITK FCHO1650
80 FORMAT(42H ERROR IN DISK CUPY RECORD COUNT. ISCNT = 411296H ITK =4FCHO1660
1 112) FCHO16T70
C EXIY FCHO1680
STOP FCHO1690
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*FCHOL1700

**FCHOL1710

FCHO1720

140 FCHO1730
THE INITIA} CMANGE SPECIFICATION WILL BE READ FCHO1740
HERE, THE PPOGRAM ALSO TRANSFERS HERE AT THE FCHO1750
COMPLETION .. THE PROCESSING OF EACH TYPE 3 AND FCHD1760

TYPE 4 CHANGE SPECIFICATION, FCHOL1770
READ TYPE 344+ OR 5 CHANGE DATA CARDS. FCHO1780
READ A CARD: FCHO1790

CARD TYPE, PERCENT CAANGE' ROW NUMBERy NON~FREE FCHO1800

COLUMN NUMBER,y FREE COLUMN NUMBER. FCHO1810

140 READ 1454LTYPE+PCCHGy IDROW, IDCOL 4 IFRCOL FCHO1820
145 FORMAT{164F12.0,3112) FCHO1830
IS TYPE EQUAL 57 FCHO1840

YES. END OF CHANGES FOR CURRENT P MATRIX. FCHO1850

IF(LTYPE.EQ.5) GO TO 567 FCHO1860
NO FCHO1870

DOES PCCHG SHOW A DECREASE GREATER THAN 100 PER-FCH01880

CENT? FCHO1890

YES. CONTROL CARD ERROF., FCHO190Q
IF{PCLHGLLT.{-~100,0D0)) GO TO 750 FCHO1910
NO . FCHO1920

EXPRESS PER CENT AS A DECIMAL VALUE. FCHO1922

PCCHG=PCCHG/ 100,000 FCHO1924
IS TYPE EQUAL 37 FCHO1930

YESs GO TO SPECIFIC CHANGE. FCHO1%40

IF(LTYPELEQ.3) GO TO 160 FCHO1950
NO FCHO1960

IS TYPE EQUAL 4? FCHO1970

YES. GO TO FAMILY CHANGE, FCH01980

IF(LTYPELEQ.4) GO TO 480 FCHO1990
NO FCHO2000

IF THE TYPE 1S NOT 3y 4 DR 5, THERE IS A CONTROLFCH02010

CARD ERROR, F£CH02020
FCHO2030

FCHO2040

160 FCHO2050
YES FCHO2060
LTYPE EQUAL 3, FCHO2070
SPECIFIC CHANGE FCHO2080
PROCESS ONE FROM~TO PAIR FCH02090
KPASS=1 FOR NON FREE ELEMENT FCHO21900
KFRSW=FREE ELEMENT SWITCH FCHOZ110

0 = INITAL SETVING OR ELEMENT PRESENTFCH02120

1 = ELEMENT NOT PRESENT. FCHO2130

11 -~ ROW LIST SUBSCRIPT. ALSO DISK RECORD FCHO2140
POSITION. FCHO02150

IJ - COL LIST SUBSCRIPT. FCHO02160
FCHO2170

KPASS = SPECIFIC CHANGE NON FREF ELEMENT. FCHO02180
FCHO02190

KFRSW = INITIAL SETTING OR ELEMENY PRESENT. FCH02200
FCHO2210

*%k¥%x FCH02220

% FCH02230

* FCH02240
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170 IF(11.EQ.,0) GO 7O

172

175

176

190
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LTYPE 3 (SPECIFIC CHANGE) AND

LTYPE 4 (FAMILY CHANGE) BOTH TRANSFER HERE,

ROW SEARCH.

1S THERE A ROW RECORD CURRENTLY IN CORE?

NO. SEARCH FOR ROW.
172
YES

FCHO2250
FCHO2260
FCHO2270
FCHO2280
FCH02290
FCHO2300
FCHO02310
FCHO2320

IS THE ROW CURRENTLY IN CORE THE SAME AS THE ROWFCH02330

SPECIFIED FOR THE CHAMGE BEING PROCESSED?

YES. GO TO BRANCH ON TYPE OF CHANGE,

IFLISNITII.EQL.IDROW) GO TO 195

NO

FCHO2340
FCHC23%0
FCH02360
FCHO2370

IS THERE A CHANGED ROW THAT NEEDS TO BE WRITTEN.FCHO02380

NO, SEARCH FOR LATEST ROW SPECIFIED,

IFIKCHGSW.EQ.0) G50 TO 172

ITK=1]

YES,

CHANGES HAVE BEEN MADE IN THE ROW RECORD IN
COREe. WRITE THE CHANGED RECORD ON DISK,

£CHOZ2390
FCHO02400
FCHO2410
FCHO2420
FCHO2430

SET RANDOM ACCESS RECORD NUMBER EQUAL R0W NUMBERFCH02440

SUBSCRIPT,

WRITE ROW RECORD ON DISK.

WRITE(KDISK?!ITK)

KCHGSW=0

DO 175 I1=1,ISCNT

KTYPE ISNUIT) o JCNT (JCOLIJ) 9 3=19JCNT) 4P (J}J=14JCNT)

SET KCHGSW TO ZERO TU INDICATE NO CHANGES IN

CORE RECORD THAT ARE NOT ON DISK.

CHECK ROW LIST FOR PRESENCE OF ROW FOR WHICH

CHANGE IS SPECIFIED,

IF{ISNUIT) LT IDROW) GO TO 175
IF(ISNII1).EQ.IDROW) GO TO 190

GO TO 176
CONTINUE

11=0

IF{KPASS.EQ.1) GO

GO T0 500

TTK=11

ROW DOES NOT EXIST,.

11 IS UNDEFINED FOLLOWING NORMAL EXIT FROM THE

DO 175 LOOP.

FCHO2450
FCHO02460
FCHO2470
FCHO2480
FCHO2490
FCHO02500
FCHO2510
FCHO2520
FCH02530
FCHO2540
FCHO2550
FCHO2560
FCHG2570
#CHO02580
FCHOZ2590
FCH02600
FCHO2610
FCH02620
FCHO2630
FCHO2640

SEY 11 7O ZERO 7O INDICATE NO ROW RECORD IN COREFCH02650

GO TO NEXT CHANGE,

1S THIS A SPECIFIC CHANGE?
YES. GO TO READ NEXT CARD.
TO 140

NO

FAMILY CHANGE.,

GN TO CODE NEXT ROW NUMBER,

190

YES

ROW EXISTS,

SET TRACK NUMBER tQUAL ISN SUBSCRIPT.

READ DATA RECORD FOR I1DROW FROM DISK.

FCHO2660
FCHD2670
FCH02680
FCHO269C
FCH02700
FCHO2710
FCHO2720
FCHOZ730
FCHO2740
FCHO2750
FCHO2760
FCHO2170
FCHO02780
FCHO2790
FCH02800
FCH02810
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] READ(KDISK!ITK) ' ECHO2R20
’ 1 KTY: E9 IROWJCNT o {JCOLIJ) 9J=1e JCNT) 3 (P(J) 4d=19JCNT) FCH02830
o SET NUMBER OF CHANGES MADE IN THIS RECORD TO FCH02840

o ZERO, FCH02850

~ KCHGSW=0 FCH02860
Cc IS THIS A FAMILY CHANGE RUMW? FCHO2870

c YES. GO TO INITIALIZE NON-FREF COL CODES FOR ROWFCHO28R0

1 195 I#(KPASS.EQ.3) GO TO 510 FCHO2890
. % FCH0290C
* FCHO2910

#akk FCHO2920

ND FCH02930

; THIS 1S THE SPECIFIC CHANGE PATH. THE ELEMENT TOFCH02940
BE LOCATED NEXT IS THE NONFREE COLUMN, FCHO2950

‘ 200 1COL=1DCOL FCH02960
3 FCHO2970

%k FCH02980

* FCH02990

* FCHO3000

SEARCH THE ROW RECORD IN CORE FOR A SPECIFIC FCHO3010

OO0 OOOOOOOO00 OO OOD

COLUMN NUMBER. FCHO2020

THE VARIABLE 'ICOL' CONTAINS THF COLUMN NUMBER FCH03030

TO BE LOCATED, FCHO3040

FCHO3050

3 210 FCHO3060
£ PROGRAM PATHS FGR KPASS=14243 AND 4 ALL TRANSFERFCH03070
& TO THIS POINT IN THE PROGRAM, FCHO3080
KPASS § - SPECIFIC CHAMGE NON FREE COLUMN. FCHO3090

: KPASS 2 - SPECIFIC CHANGE FREE COLUMN. FCH03100
s KPASS 3 = FAMILY CHANGE NON FREE COLUMN, FCHO3110
KPASS & — FAMILY CHANGE FREE COLUMN, FCH03120

: FCH03130

{ IS THE SPECIFIEL COLUMN PRESENT? FCH03140
¥ 210 DO 220 IJ=1,JCNT FCHO3150
IF(JCOL{TJ)LTLICOL) GO TO 220 FCHO3160

c YES. GD TO BRANCH ON TYPE OF PASS. FCHO03170
IF(JCOLITJ)EQ.ICOL) GO TO 275 FCHO3180

4 c NO FCHO3190
c 1ICOL NOT PRESENT. GT THAN CURRENT JCOL ENTRY.  FCHO32(0

c ICOL 1S LESS THAN THE LARGEST COLUMN NUMBER IN FCH03/10

c THE RGW, THE PRESENT I1J SETTING 1S THE POSITION FCH03220

- c WHERE THIS COLUMN WOULD BE STORED IF IT WERE FCHO03230
] c ADDED TO THE ROWe FCH03240
3 c GO TO BRAMCH 0N TYPE OF PASS. FCHO3250
60 TO 225 ECH03260

! c CONTINUF . FCH03270
J 220 CONTINUE FCHO3280
3 c ND FCH03290
c ICOL NOT PRESENT. FCH03300

c ICOL IS GREATER THAN LARGEST COLUMN NUMBER IN  FCHO03310

c THE ROW. FCH03320

b c SET SUBSCRIPT TO PUSITION WHERE 1COL ELEMENT FCHO3330
c c WOULD BE STORED IF IT WERE ADDED TG THE ROW. FCH03340
[JxJCNT+1 FCHO3350

c 1F THE ELEMENT NOT PRESENT IS A NON-FREE ELEMENTFCH03360

| C GO TN THE NEXT CHANGE. FCHN2370
CE c 1S THIS A NON-FREE ELEMENT (SPECIFIC CHANGE)?  FCH03380
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225 IF(KPASS.EQ.L) GO

275

280

285

295 AMTFR=P(1J)

300

IF(KPASS.EG.3) GO

KFRSW=]

AMTFR=0,0
GO TO 300

-58«

YESe GO TO READ NEXT CARD.

70 140

NO

IS THIS A NON-FREE ELEMENT (FAMILY CHANGE)?
YES. GO TO CODE NEXT COLUMN MUMBER.

70 539

NO

THE ELEMENT NOT PRESENT IS A FREE ELEMENT.

FCH03390

FCHO3400
FCHO3410
FCHO3420
FCHO343C
FCHN3449
FCHD3430
FCHO3460

DO NOT ADD FREE ELEMENT TIL CHANGE OF A NON-FREEFCH03470

ELEMENT REQUIRES 1T,
SET SWITCH TO INDICATE FREE ELEMENT IS NOT
PRESENT,

FREE AMOUNT 1S THEREFORE EQUAL O,

YES - SPECIFIED COLUMN IS PRESENT.
BRANCH ON ELEMENT TYPE AND TYPE OF CHANGE,

GD TD(280,295,280+295) KPASS

AMTNF=P{1J)

1INF=1J

1FIKFASS.NE.3}

NFOUND=NFOUND+1

G0 T0 317

ICOL=IFRCOL

KPASS=2
GO 70 210

1JFR=1J

280

KPASS=1,3

NON FREE ELEMENT,

SET NON FREE AMOUNT AWND SUBSCRIPT.

1S THIS A SPECIFIC CHANGE?

10 285

NO

THIS IS A FAMILY CHANGE,

ADD 1 TO COUNT OF NUMBER OF ELEMENTS FOUND.

GO TO MAKE CHANGE,

285

YES

THIS IS A SPECIFIC CHANGE.

NOW SEARCH FOR SPECIFIC CHANGE FREE ELEMENT,

295
KPASS=2;4

FREE ELEMENT IS PRESENT,
SET FREE AMOUNT.

300

FREE ELEMENT NOT PRESENT ALSO TRANSFERS HERE.

SET FREE ELEMENT SUBSCRIPT,

WHEN KFRSW=0, [JFR 1S THE LOCATION IN JCOL OF

THE FREE ELEMENT,

FCHO3480
FCHO3490
FCHO3500
FCHO3510
FCHO3520
FCHO3530
FCHO02540
FCHO3550
FCHO2560
FCHO3570
FCHO3580
FCHO3590
FCHO3600
FCHO3610
FCHO362G
FCHO3630
FCHO3640
FCH03650
FCH03660
FCHO3670
FCHO3680
FCHO3690
FCHO3700
FCHO3710
FCHO3720
FCHO3730
FCHO3740
FCHO3750
FCHO3760
FCHO3770
FCHO3780
FCHO3790
FCHO3800
FCHO3810
FCHCOHB20
FCHO3830
FCH03840
FCHO3850
FCH03860
FCHO3870
FCHO3880
FCHO3890
FCHO3900
FCHO3910

WHEN KFRSW=l, IJFR IS THE LOCATION iIN JCOL WHEREFCH03920

THE FREE ELEMENT IS TO BE ADDED

1S THIS A FAMILY CHANGE.,

FCHO03930
FCHE3940
FCHO3950

«
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IF{KPASS.EQ.4) GO

~59-

YESe GO TO NON~FREE COLUMN PROCESSING.
T0 524
NO

MAKE CHANGE FOR ELEMENT JUST LOCATED.

LR R

kR

AMTFR 1S RESET AT THIS POINT BECAUSE FAMILY
CHANGE CAN MAKE SEVERAL CHANGES IN THE SAME ROW.FCH04090
RESET THE FREE ELEMENT WORKING VALUE IF THE

ELEMENT 1S PRESENT.

317 IF(KFRSW.EQ.O0) AMTFR=P(JJFR)

ARTC=PCCHG*AMTNF

COMPUTE AMOUNT 0OF CHANGE REQUESTED.

IS THE TOTAL CHANGE REQUESTFD POSSIBLE...
ALL CHANGES DECREASING THE NON~FREE ELEMENT WILLFCH04160

BE POSSiIBLE.
YES. GO TO PROCESS CHANGE,

IF(AMTFR-AMTC.GE, 0,000} GO TO 330

NO

PRINT MESSAGE SAYING TOTAL CHANGE NOT POSSIBLE

FOR CURRENT ROW AND COLUMN,

319 PRINT 3204IDROWs 1OCOL ¢yAMTNF 9 IFRCOL yAMTFR ¢AMTC
320 FORMAT(4H ROWeI12+4H COLyT11296H VALUEF9.599H FREE COLs11296H VALUFCH04240

325

330

1E2F9.5/15H DESIRED CHANGE<F9.5417H IS NOT POSSIBLE,)

IS ANY CHANGE POSSIBLE?
YES. GO TO RESET AMOUNT OF CHANGE,

IF(AMTFR,NE.0.,0D0) GO TO 325

IF(KPASS.EQ.2) GO

60 70 500

AMTC=AMTFR

AMTNF=AMTNF+AMTC
PUIJINF)=AMTNF

AMTFR=AMTFR-AMTC

s

IF(KFRSW.NELO) GO

PUIJFR)=AMTFR

G0 To 380

NOo 6O TO NEXT SPECIFIC CHANGE - DR ~ NEXT ROW.

T0 140

32%
YES. SOME CHANGE IS POSSIB’E.

SET AMOUNT OF CHANGE TO BF MADE EQUAL AMOUNT OF

CHANGE PQOSSIBLE.

PROCESS CHANGE - BOTH ALL OR PART.

CHANGE NON-FREE ELEMENT,

CHANGE WORKING VALUE OF FREE ELEMENT,

BRANCH ON FREE ELEMENT PRESENT SWITCH.
ELEMENT TO BE ADDED?

YES. GO TO ADD ELEMENT,

TO 340

NO.

CHANGE VALUE OF FREE ELEMENT.

GO TO UPDATE CHANGE COUNTS.

IS FREE

FCH03960
FCHO3970
FCHO3980
FCHO3990
FCHO4000
FCHO4010
FCHO4020
FCHO4030
FCHO4040
FCHO4050
FCHO4060
FCHO4070
FCH04080

FCHO&4100
FCHO4110
FCHO4120
FCHO4130
FCH0O4140
FCiH04150

€IHO4170
FCHO4180
FCHO4190
FCHO4200
FCHO4210
FCHO4220
FCHO4230

FCHO4250
FCHO4260
FCHO4270
FCHO4280
FCHO4290
FCHO4300
FCHO4310
FCR0O4320
FCHO4330
FCHO4340
FCHO4350
FCHD4360
FCHOA370
FCH0O4380
FCHO4390
FCHO4400
FCHO4410
FCHO04420
FCHO4430
FCH04440
FCHO4450
FCH04460
FCHO4470
FCHO4480
FCHO4490
FCH04500
FCHO4510
FCHO04520
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c *¥%FCHO04530
c *FCHO4540
C 340 *CHO4550
C YES FCHO4560
C FREE ELCGMENT MUST BE ADDED TO A ROW. FCHO4570
c IS FREE ELEMENT TO BE ADDED AT END OF ROW? FCHO4580
340 IFIIJFR.GTLJUCNT) GO TO 345 FCHO4590

c NO FCHO4600
c CALL TMT2 TO PUSH DOWN COLUMN NUMBER ARRAY AND FCHG4610
c COLUMN VALUE ARRAY SO THAT THE FREE ELEMENT MAY FCH04620
C BE ADDED IN THE MiDDLE OF THE ROW. FCHO4630
CALL TMT2UJCOL{TJFR) yJCOL(TJFR+1}+JCNT=~T1JFR+1) FCHD4640

CALL TMT2{PI{IJFR) yP{IJFR+L) 92X (JCHT-1JFR+1}) FCHO4650

c ADD 1 TO NUMBER OF ELEMENTS IN THE ROW, FCHO4660
345 JCNT=JCNT+1 FCHO4670

C DDES NUMBER OF ELEMENTS PRESENT NOW EXCEED ARRAYFCH(04680
c DIMENS ION? FCHO4690
C YESe GO TO PRINT ERROR MESSAGE AND EXIT. FCHO4760
[F(JCNT.GT.NDIM) GO TO 730 FCHO4710

c NO . FCHO4T720
C PLAf ¢ SREE COLUMN NUMBER IN COLUMN LIST, VECHO4730
JCOL{IJFR)=1FRCOL FCHO4740

c PLACE FREE CNLUMN VALUE IN VALUE LIST. FCH04750
PIIJFR}=AMTFR FCHO4760

c CHANGE FREE ELEMENT PRESENT SWITCH TO SHOW FCHO4T70
c ELEMENT 1S PRESENT, FCHO04780
KFRSW=0 FCHO4790

c IS THIS A NECODE PROCEDURE FAMILY CHANGE? FCHO4800
I7{KPASS.NE.5) GO TO 346 FCHO04810

c YES FCHO4820
c SET DO LOOP CONTROLS TO MAINTAIN PROPER FCHO4830
c POSITION IN DECODE LOOP. FCHO4840
JFR=J+1 FCH04850
IF{IJFR,LELS) JFR=JFR+1 FCHO04860
JTO=JCNT FCHO4870

c 346 FCHO4880
c IS TRANS MODIFY BEING BYPASSED... FCH04890
c YES. ADD FREE COLUMN 7O MATRIX LIST OF COLUMNS, FCH04900
c IF NECESSARY, FCHO4910
346 1F(KURSW.LT,0) GO TO 358 FCH04920

c NO FCH049320
C *%FCHO04940
c *FCH04950
c TRANSTTION MODIFY OPERATION, FCHG4960
c ADD THE COLUMN Of THE FREE ELEMENT TO THE NEW FCHO4970
c ROWS ARRAY IF NECESSARY, FCHO4980
c FCHO04990
c IS THERE A ROW IN THE ISN LIST CORRESPONDING TO FCHO5000
c THE COLUMN OF THE FREE ELEMENT JUST ADDED., FCHO5010
c YES. GO TO CHECK YHE COLUMN LIST. FCH05020
D0 348 I=141SCNT FCHO5030
IF(ISN(1}.GE.1FRCOL) GO TO 354 FCHO5040

348 CONTINUE FCHO5050

c 349 FCHO5060
c NO FCHO5070
c COL OF NEW ELEMENT NOT IN ISN. FCHO5080
C NN IS NUMBER OF FNTRIES IN NUROHWS, FCHO5090
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IS THE ADDED ELEMENT IN THE NUROWS ARKAY? FCHOS5100
349 1F({NN,EQ.,O0) 60 TO 356 FrHO05110
00 350 N=1,NN FC+05120
IF(NUROWS(N) .GE,IFRCDL) GO TO 352 FCHO5130
350 CONTINUE FCHO5140
NO FCHO5150
ADD ELEMENT AT END OF NEW ROWS ARRAY. FCHO5160
NN=NN+1 FCHO5170
NUROWS{NN)=IFRCOL FCHOZ-180
60 YO 358 FCKO5190
FCHG5200
352 IF(IFRCOL.EQ.NURCWS(N)) GO TO 358 FCHO5210
FILE ADDED ELEMENT IN WUROWS ARRAY AT POSITION NFCHO05220
CALL TMT2(NUROWS(N) ¢ NUROWS{N+1) o8NN=-N+1) FCHO523N
NUROWS {N)=IFRCOL FCHO524C
NN=NN+1 FCHO5250
GO 70 358 FCHO526u
FCHO527¢C
354 IF(IFRCOLL.ERLISN(I)) GO TO 358 FCHO05280
60 TO 349 FCHO05290
FCHO5300
FIRST ENTRY IN NEW ROWS ARRAY. FCHO5310
356 NN=1 FCH05320
NUROWS (NN)=TFRCOL FCHN5330
GO TO 358 FCHO5340
*FCHO05350
*%FCHO05360
IS THERE A COLUMN IN LSTCOL CORRESPONDING TO THEFCHO5370
- COLYUMN OF THE FREE ELEMENT JUST ADDEDses FCHO5380
ADD ELEMENT TO LSTCOL IF MTCESSARY, FCH05390
358 DO 360 I=1,JCOUNT FCHO05400
IF(LSTCOL{I).GE,IFRCOL) GO TO 364 FCHOS5410
360 CONTINUE FCHO05420
FREE COL JUST ADDED NOT IN LSTCOL. ADD AT END. FCHO5430
JCOUNT=JCOUNT+1 FCHO05440
LSTCOL(JCOUNT)=1FRCOL FCH05450
G0 T0 350 FCHO5460
FCHO5470
364 IF(IFRCOLLEQ.LSTCOL(I)) GO TO 380 FCHO5480
ADD COL AT POSITION I, FCH05490
CALL TMT2(LSTCOL({I)oLSTCOL(I+1)4JCOUNT-I+1) FCHOS5500
LSTCOL{1)=IFRCOL FCHO5510
JCOUNT=JTOUNT+1 FCHO5520
*FCHO05530
*X%%FCHOS540
380 FCHO5550
TRANSFER HERE FCHO05560
(1) WHEN CHANGE HAS BEEN MADE AND FREE ELEMENT FCHO5570
WAS PRESENT, AND FCHO5580
{2) WHEN CHANGE HAS BEEN MAOE, FREE ELEMENT HAS FCH05590
BEEN ADDED, AND NECESSARY ROW LIST AND COLUMN FCHO5600
LIST ADDITIONS HAVE BEEN PROCESSED. FCHOS5610
FCHO5620
ADG 1 TO MATRIX CHANGE COUNT, FCHOS5630
380 NCHG=NCHG+1 FCHO5640
ADD 1 TO ROW CHANGE COUNT, FCH05650

KCHGSW=KCHGSW+1

FCHO5660
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GO TO NEXT CHANGE BY TYPE OF CHANGE JUST

PROCESSED.

WAS THIS A FAMILY CODE PROCEDURE CHANGE?

YES. GO TO CODE NEXT COLUMN,
IF(KPASS.£Q,3) GO TO 530

NO

WAS THIS A FAMILY DECODE PROCEDURE CHARGE?

FCHO5670
FCHO5680
FCHO05690
FCHO5700
FCHO5710
FCHOS5720
FCHO5730

YES. GO TO LOCATION IN DECODE SEGMENT 0OF PROGRAMFCHO05740

AS DETERMINED BY CURRENT VALUES OF ¢ DO LOOP
INDICES,
TF(KPASS+EQeS5«ANDJFR,LEsJ) GO TO 550
IF(KPASSeEQe5«ANDJFR(GTod) GO TO 541
NO
THIS WAS A SPECIFIC CHANGE.
GO TO READ NEXT CHANGE CARD,
60 TO 140

»*
3
AR

CARD TYPE 4 ~ FAMILY CHAMGE.
PICK UP PROCEDURE CODE FROM CARD FIELD IDROW.
KPROC=IDROW
READ THE VARIABLE CODE RANGES FOR THE FAMILY
CHANGE, .
FOR EACH YARIABLE, READ INDEX VALUES INTO THE
FOLLOWING ARRAYS: ’
IRFR~ROW ~ROM VALUE, )
IRTD-ROW TD VALUE, ‘
ICFR-MON FREE COLUMN FROM VALUE.
ICTO-NON IFREE COLUMN TO VALUE,
1FR-CREE COLUMN VALUE,
READ 490, (IRFR{I)yI=1,4NV)
READ 490, (1RTO{1),121,4NV)
READ 4904 (ICFR{I)¢Ix14NV)
READ 449G, (ICTO(1),Ix1yNV)
READ 490, (IFR (1), ,I=14NV)

FORMAT(6112)
SET NON-FREE COLUMN SHITCH AND FREE COLUMN
SWITCH ARRAYS TO ZERO.

ICSW(1)=0

TF(NVML,NE,O) CALL THMTINVM1,1CSW({2),ICSW(1})

CALL TMT (NV,IFSW(1)4ICSW(1)}
SET A SUITCH FOR EALH -9 {INDICATING CURREN
VALUE OF ROW INDF ., IS TO BE USED AS THE COLUMN
INGEX) IN FREE COL AND NON-FREE COL RANGES,

00 495 I=14NV

IF (ICFR{I)eEQe(~9)) ICSWI)x]

IF (IFR{I)eEQ.(~9)) IFSW(I)=l

CONTINUE

SET ROW CURRENT INDEX VALUES EQUAL ROW FROM
INDEX VALUES,

CALL TMT ‘NVSIRCR{1)}4IRFR(1))
SUBTRACT ONE FROM CURRENT ROW FROM~INDEX YALUE
FOR LAST VARIABLE,

TRCR(NV)=IRFR{NV)~1

FCHO5750
FCHO5760
FCHO5770
FCHNST780
FCHO5790
FCHO5800
FCHO5810
FCHO5820
FCHO5830
FCHO5840
FCHO5850
FCHO5860
FCHOS870
FCHO5880
FCHO5890
FCHO5900
FCHO5910
FCHO05920
FCHO5930
FCHOS5940
FCHO05950
FCHO5960
FCHO5970
FCHO55380
FCH05990
FCHO06000
FCHO6010
FCHO6020
FCH06030
FCHO6040
FCHCH6050
FCH06060
FCHO6070
FCHO6080
FCHO060%90
FCHO6100
FCHOG11U
FCHO6120
FCHO04130
FCHO&140
FCHO6150
FCHO6160
FCHO6176
FCHO06180
FCHO6190
FCHO06200
FCHO6210
FCHO6220
FCHO6230
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500 CONTINUE
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INITIAL SETTING FOR ROW VARIABLE CURRENTLY BEINGFCH06240
INCREMENTED IS THE LAST VARIABLE. FCH06250
. FCHO06260
*%¥FCH05270
*FCH06280
500 FCHC6290
CODE A ROW NUMBER, FCHO6300
FCH06310
1001 FCH06320

IS CURRENT VALUE OF VARIABLE BEING INCREMENTED FCH06330

EQUAL TO-VALUE OF THAT VARIABLE? FCHO6340

YES. GO TO STEP VARIABLE NUMBER, FCH06350
IF(IRCR(NLR)}LEQL,IRTO(NCR)) GO TO 1019 FCHO06360
. NO FCH06370
ADD 1 TO CURRENT VALUE OF VARIABLE BEING INCRE- F(H06380

MENTED. FCHO06390
TRCR(NCR)=IRCR{NCR)+1 FCHO6400
IS THE VARIAB.E BEING INCREMENTED THE LAST VARI-FCH06410

ABLE? FCHO06420

YES. GO TO COMPUTE. ROW NUMBER. FCHO6430
IF{NCR.,EQ.NV) GO TO 1008 FCHO6440
NO FCHO6450

RESET ALL 'INNER ©O'S* TO THEIR BEGINNING VALUE.FCHO06460

NC1=NCR+1 FCHO6470
DO 1006 I=NC1l4NV FCHO6480
IRCR{I)=IRFR({I) FCH06490
VARIABLE TO BE INCREMENTED NEXT WILL BE THE FCHO06500

INNERMOST DO. FCHO6510

NCR=NV FCHO06520
1008 FCHO6530

COMPUTE STATE NUMBER. FCHO06540

SET IDROW=0 FCHO6550

IDROW=0 FCHO6560

IS CURRENT VALUE GF VARIABLE 1.,EQ.07? FCHO6570

YES. ROW WILL BE ROW ZERO. FCHO6580
IF(IRCR{1).EQ.0} GO TO 1024 FCH06590

NQ FCHO06600

IF(NV,EQe1) GO TO 1012 FCHC 605

DO 1010 I=1,NVM1 FCHO6610
IDROW=TDROW+ ({ IRCR{I)~1)*MULT(]) FCH06620
IDROW=TDROW+IRCR{NV) FCHO6630

END OF CODE A ROW NUMBER. FCHO06640

GO TO 1024 FCHO6650
1019 FCHO06660

YES FCHO6670

IF{NCR.EQ.1) GO TO 1022

NCR=NCR-1

60 70 1001

FOR VARIABLE BEING INCREMENTED, CURREMT VALUE ISFCH06680
EQUAL TO-VALUE, FCHO6690

IS THE VARIABLE BCEING INCREMENTED THE FIRST ONE?FCH06T00

FCHO6710
NO FCHO6720
DECRcASE NUMBER OF VARIABLE BEING INCREMENTED BYFCHO06730
ONE . FCHO6740
FCHO6750
FCHD6T60
YES FCHO6770
ALL INDEX VALUES FOR ALL VARIABLES HLVE BEEN FCH06780
PROCESSED. FCHO6790

Tw»
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C PLACE ~1 IN ROW NUMBER VARIABLE. FCHO6800
1022 [DRON==] FCHO6810
C 1024 FCHO06820
C CONTINUE FCHO6830
1024 CONTINUC FCHO6840
C END F CODE A ROW NUMBER, FCHO6850
c *FCHDO6860
c *%FCHO6870
c HAVE ALL ROW NUMBERS BEEN GENERATED? FCHO6880
C YES FCHO6890
c GO TO READ NEXT CONTROL CARD. FCH06900
IF{IDROW,LT.0} GO TO 140 FCHO6910

c NO FCHO6920
c SET KPASS=3. GO TO ROW SEARCH, FCHO6930
C AT THE COMPLETION OF THE ROW SEARCHy THERE WILL FCH06940
C BE A TRANSFER TO (1) 510 IF THE ROW IS PRESENT FCH06950
c AND (2) 500 IF THE ROW IS NOT PRESENT, FCH06960
KPASS=3 FCHO6970

GO 70 170 FCHO6980

c FCH06990
c. FCHOT7000
C 510 FCHO7010
c FAMILY CHANGE: ROW IS PRESENT AND HAS BEEN READ.FCH0O7020
510 CONTINUE FCHOT030

C 1025 FCHO7040
C **FCHO7050
c *FCHO7060
¢ INITIALIZE COLUMN CODE VALUES TO BE USED IN PRO-FCHOTO0T70
C CESSING THE ROW JUST READ. FCHOT080
c FCHO7090
c SET ARRAY FOR CURRENT CODE VALUES FOR COLUMN FCHO7100
c {ICCR} EQUAL INITIAL CODE VALUES FOR COLUMN FCHOT110
c (ICFR), FCHO7120
1025 CALL TMT(NVsICCR(1)4ICFR{1)) FCHOT130
c SUBTRACT 1 FROM NVTH ENTRY IN ICCR, FCHO7140
ICCR(NV)=ICFR(NV)~1 FCHO7150

C INITIAL SETTING FOR COLUMN VARIABLE CURRENTLY FCHO7160
c BEING INCREMENTED IS LAST VARJABLE. FCHO7170
MGR=NY FCHG7180

c 1026 FCHO7190
c SET CURRENT VALUE OF COLUMNS EQUAL CURRENT VALUEFCHOT200
c OF ROW FOR VARIABLES SO SPECIFIED,. FCHOT210
c 00 FOR EACH VARIABLE. FCHOT220
1026 DO 1028 I=1c¢NV FCHOT230
€ IS SWITCH SET INDICATING THAT CURRENT ROW CODES FCHOT240
c ARE TO BE USED FOR NON FREE COLU~MM CODDES? FCHOT7250
IFLICSW{1).EQ.0) GO YO 1027 FCHOT7260

c YES FCHOT270
c FOR THIS VARIABLE SET CURRENT INDEXs FROM INDEX FCHOT280
c AND TO INDEX FOR THIS COLUMN EQUAL THE VALUE OF FCHOT290
c THIS CODE FOR THE CURRENT ROW,. FCHOT300
ICCR{T)=IRCR(]) FCHOT7310
ICFRUT)=IRCR(]) FCHOT320
ICTO(1)=IRCR(I) FCHOT330

c 1027 FCHOTD40
c IS SWITCH SET INDICATING THAT CURRENT R(IW CODES FCHO7350
C ARE TO BE USED FOR NON FREE COLUMN CODES? FCHOT360
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IF(IFSW(I).EQ.0) GO TO 1028

CONTINUE

YES

FCHOT7370
FCHOT738C

SET FREE COLUMN CODE EQUAL CURRENT CODE FOR ROW.FCHO7390
TFR{I)=IRCR(I)

1028
CONT INUE

1029
1F THE CURRENT ROW VALUE IS TO BE USED FOR THE
NVTH COLUMN VALUE, DECREASE THIS VALUF BY 1.

IF{ICSWINV).EQe1} ICCR(NV)=ICFR{NV}-1

END OF INITIALIZE COLUMN CODE VALUES,

1030
GENERATE FREE COLUMN NUMBER,
INITIALIZE IFRCOL TO ZERD.

IFRCOL=0

IS THE CURRENT VALUE OF VARIABLE 1 EQUAL 0?
YES. FREE COLUMN WILL BE COLUMN ZERO.

IF(IFR{1).EQ.0) GO TO 1034

NO
COMPUTE STATE ~UMBER,

IF(NV.EQ,1} GO TO 1073

DO 1032 [=1,NVM1
IFRCOL=IFRCOL+{IFR(I ) -1 )*MULT(])
IFRCOL=IFRCOL+IFR(NV)

CONT INUE

KPASS=4

1COL=1FRCOL

KFRSW=0

G0 TO 210

CONTINUE

1034
CONTINUE

EYD OF GENERATE FREE COLUMN NUMBGR.
SET KPASSys ICOL, AND KFRSW FOR USE IN FREE
COLUMN SEARCH,

G0 iO COLUMN SEARCH SEGMENT OF PROGRAM,
AT THE COMPLETION OF THE COLUMN SEARCH, THE
PROGRAM WILL TRANSFER TO 524,

FREE ELEMENT SEARCH COMPLETE AND SWITCH SET.
IF FREE ELEMENT 1S NOT PRESENT AND PERCENT

CHANGE IS POSITIVE, NO CHANGE IS POSSIBLE FOR
THIS ROW. GO TO NEXT ROW.

524 1F(KFRSW.GT+0,AND.PCCHG.GT.0.0) GO 10O 500

CONTINUE WITH CHANGES FOR THIS ROW.
BRANCH ON PROCEDURE CODE,

525 GO TO (530,540),KPROC

CODE
PROCEDURE 1 - CODE NON FREE COLUMN NUMBERS.

1040
CODE A HON FREE CDLUMN NUMBER.

FCHO7400
FCHO7410
FCHO7420
FCHO7430
FCHOT440
FCHO7450
FCHO7460
FCHO7470
FCHO7480
*FCHO7490

*%FCHOT500

FCHOT510
FCHO7520
FCHO7530
FCHO7540
FCHO7550
FCHO7560
FCHOT7570
FCHO7580
FCHO7590
FCHO7595
FCHO7600
FCHOT610
FCHO7620
FCHO7630
FCHOT7646
FCHOT7650
FCHO7660
FCHO7670
FCHO7680
FCHO76390
FCHO7700
FCHOT710
FCHOTT20
FCHOT7730
FCHOT740
FCHOT7750
FCHO7760
FCHOT7770
FCHO7780
FCHOT7790
FCHO7800
FCHO7810
FCHOT7820
FCHO7830
ECHOT7840
FCHC7850

**FCHOT860

*FCHOT870
FCHO7880
FCHO7890
FCHOT900
FCHOT910
FCHO7920
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IS CURRENT VALUE OF VARIABRLE BEING INCREMENTED

EQUAL TO~VALUE OF THAT VARIABLE?

YES. GO TO STEP VARIABLE NUMBER,
IF{ICCR(MCR) (EQ. ICTO(MCR)) GO TO 1056

NO ’

FCHO7930
FCHOT940
FCHOT950
FCHOTY60
FCHOT970

ADD 1 TO CURRENT VALUE OF VARIABLE BEIMG INCRE~ FCHO7980

MENTED,
ICCR{MCR)=ICCR(MCR)+]

IS THE VARIABLE BEING INCREMENTED THE LAST VaRI-

ABLE?

YES, GO TO COMPUTE COLUmN NUMBER,
IF(MCR.EQ.NV) GO TO 1048

NO

FCHOT990
FCHO8000
FCHO801C
FCHOB8020
FCHOB030
FCHO8040
FCHOB80%0

RESET ALL *INNER DO'S' TO THEIR BEGINNING VALUE.FCHO8060

MC1=MCR+1
DD 1046 1sMCiyNY
ICCR(I)}=ICFR(])
VARIABLS TO BE INCREMENTFD NEXT WILL BE THE
INNERMOST DO,
MCR =NV
1048
COMPUTE STYATE NUMBER,
INITIALIZE COLUMN NUMBER VARIABLE TO ZEROD
10COL=0
1S CURRENT VALUE OF VARIALLE 1.EQ.07?
YES. COLUMN WILL BE COLUMN ZERQ,
IF(ICCR{1)EQ.,0) GO TO 1062
NO
IF(NV.EQ.1) GO TO 1053
PO 1052 I=l,NVM1
IDCOL=INCOL+(ICCR{I)~1)*MULT(])
INCOL=T0COL+ICCR(NV)
CONT INUE
GO TO 1062
1056

FCHO8070
+CHO8080
FCHO8090
FCHO8100
FCHOB8110
FCHO8120
FCHO8130
FCHO8140D
FCHOB150
FCHOB160
FCHO8170
FCHOB180
FCHO8190
FCHOB8200
FCHOB205
FCHO8210
FCHO8220
FCH08230
FCHO08240
FCHO8250
FCHOB260

IS THE VARIABLE BEING INCREMENTED THE FIRST ONE?FCHO8270

IFIMCR.EQ.1) GO TO 1060
NO

DECREASE VARIABLE BEING INCREMENTED BY ONE,
MCR=MCR~1
GO TO 1040

YES

ALL INDEX VALUES FOR ALL VARIABLES HAVE BEEN

PROCESSED.

PLACE ~1 IN COLUMN NUMBER VARIABLE.
I0COL=~1

1062

CONTINUE
CANTINUE

END OF CODE A COL NUMBER,

HAVE ALL COLUMNS IN CURRENT ROW BEEN PROCESSED?
YES = GO TO NEXT ROW.
IF{IDCOL.LT.O0) G TO 500
NO - PROCESS NEXT COLUMN.
ADD 1 TO COUNT OF NUMBER OF SEARCHES MADE,.
NSFRCH=NSERCH+1

FCHO8280
FCHO08290
FCHOB8300
FCHO8310
FCHO8320
FCHO08330
FCH08340
FCHO8350
FCHO8360
FCHO8370
FCHOB8380
FCHO8390
FCHO8400
FCHOB8410
FCH08420
FCHO8430
FCHO8440
FCHO8450
FCHO8460
FLCHO8470
FCHOB8480
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SET KPASS AND ICOL FOR USE IN COLUMN SEARCH. FCHDB849(

KPASS=3 FCHO08500
1CoL=10COL FCHO8510
*%FCHO8520

*%¥FCH08530

GO TO COLUMN SEARCH SEGMENT OF PROGRAM, #CH08540

GO TO 210 £CHO08550
IF THE ELEMENT IS PRESENT. PROGRAM WILL TRANSFERFCHOBS60

TG 317 TO MAKE A CHANGE. FCHO8570

IF THE ELEMENT 1S NOT PRESENT, PROGRAM WILL FCHO8580

TRANSFER TO 530 TO CODE NEXT COLUMN NUMBER. FCHO08590

FCHO08600

*xFCHO8610

*FCH08620

DECODE FCHO8630

PROCEDURE 2 ~ DECODE EACH COLUMN PRESENT. FCHO8640

SET INITIAL VALUES FOR THE DO LGOP FOR THF LIST FCHOB8650

OF COLUMNS IN A ROW, FCHO8660

JFR=1 FCHOB8AKT0
JT0=JCNT FCH08680
GO TO 542 FCHOB8690
FCHOB8700

TRANSFER HERE FOLLOWING A CHANGE THAT CAUSED THEFCH08710

FREE ELEMENTY TO BE ADDED T0O THE ROW. FCHO8T20

HAVE ALL COLUMN ELEMENTS BEEN PROCESSED? FCHO8730

YES. GO TQO CODE NEXT ROW NUMBER. FCHOB8T740

IF(JFR.GTLJCNT) GO TO 500 FCHOB8750
542 FCHO8760

ND FCHOB8T770

FCHOB8780

DECODE A COLUMN NUMBER. COMPARE CODES WITH FCHOB8790

FAMILY CHANGE SPECIFICATIONS. FCHO8800

FCHO8810

DO FOR EACH ELEMENT IN THE ROW. FCHO8820

DO 550 J=JFR,JTO FCHO8830
ADD 1 TO COUNT OF NUMBER 0F ELEMENTS DECODED, FCHO8840

NDCODE=NDCODE+1 FCHOBB50
FCHO08860

DECODE JTH ELEMENT IN ROW AND COMPARE WITH FCHO8870

FAMILY CHANGE SPECIFICATION, FCHOB880

1071 FCHO889C

IS COLUMN NUMBER ZEROe¢ee FCHO08900

IF(JCOL(J}NELD) GO TO 1074 FCHO08910

YES., SET ALL VARIABLE CODlU" YALUES YO ZFRQO, FCHO8920

D0 1072 I=14.NV FCHO8930
IACT(1)=0 FCHOB8940

GO 70 1086 FCHO8950

1074 FCHOB960

NON=~ZERO COLUMN NUMBER, DECODE TO OBTAIN =CHR3970

ORIGINAL VARIABLE CODES. FCHOB930

12=JCOL(J) FCHO08990
IF(NV.EQ.1) GO TO 1085 FCHO8995

DO 1084 1x=1,NVMi FCHO9000
I1={12-1)/MULT{]) FCHO9Q10
12=12~-11%MULT (1) FCHO09020
JIACT(1)=]1+1 FCHO903D

IACT(NV)=]2

FCHO90 7
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1G86
ARE ALL CODES FOR THIS COLUMN NItMBER IN THE
SPECIFIED RANGE?
D0 1088 Ixl.NV
TF(TACT(I) oLTLICFRII)4OR,IACT{I)eGTLICTO(I)) GO TO 1092
CONTINUE
YES, THIS COLUMN NUMBER IS IN THE SPECIFIED
CHANGE RANGE,

SET IDCOL EQUAL THE COLUMN NUMBER JUST DECODED.

IDCOL=JCcoL{J)
60 TO 1094
NO
SET IDCOL=-1 TO INDICATE COLUMN NUMBER NOT IN
RANGE .
10C0L=~1
1094
CONT INUE
CONTINUE

ENC OF DECODE A COLUMN NUMBER.

WAS COLUMN IN RANGE?
NO. GO TO DECODE NEXT COLUMN.
OL.LT.0) GO TO 550
YES
ADD 1 TO COUNT OF NUMBER OF COLUMNS IN RANGE.

NINRNG=NINRNG+1

SET NON-FREE AMOUNT, LOCATION OF NON-FREE

FCHO205V
FCHPI060
FCHKO9070
FCHO9080
FCHO9090
FCHO9100
FCHO9110
FCHO9120
FCHO9130
FCHO9140
FCHOS150
FCHO9160
FCHO9170
FCHO9180
FCHO9190
FCHD9200
FCH0S210
FCHO09220
FCHOS9230
FCHO9240
FCHO9250
FCHO9260
FCHO9270
FCHO9280
FCHO09290
fCHO9300
FCHO9310

ELEMENT AND TYPE OF PASS FOR USE OF PROGRAM SEG-FCH09320

MENT THAT ACTUALLY CHANGES THE ELEMENT VALUES. FCHO09330

AMTNF=P (J) FCHO9340
TUNE=] FCHO9350
KPASS=5 FCHO9360
GO TO PROGRAM SEGMENT THAT WILL MAKE THE CHANGE.FCH09370

RETURN WILL BE TO 541 OR 550 TO DECODE NEXT COL.FCHO09380

G0 T0 317 FCHO09390
CONTINUE FCHO9400

CONTINUE FCHO9410
*FCH09420

*¥FCHO9430

ALL COLUMNS IN THIS ROW HAVE BEEN PROCESSED. FCHO9440

GO TO NEXT ROW, FCHO9450

GO 70 500 FCH09460
FCHO9470

*%xFCH09480

. *FCHO9490

A TYPE 5 CARD - END OF CHANGES FOR CURRENT P FCH09500

MATRIX - WILL CAUSE A TRANSFER TO THIS SEGMENT FCH09510

OF THE PROGRAM, FCHO9520

IS THERE A CHANGED ROW RECORD IN CORE THAT HAS FCH09530

NOT BEEN WRITTEN, FCH09540

NOe. GO TO PRINT COUNTS,. FL{09550
IF{IT1.EQ.0«OR.KCHGSW.EQ,0) GO TD 568 FCHO9560
YES FCHO9570

1TK=1I1

SET RANDOM ACCESS RECORD NUABER EQUAL ROW NUMBERFCH09580

SUBSCRIPT, FCHO9590
FCHO9600
WRITE ROW RECORD ON DISK. FCHO9610
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WRITE(KDISK*ITK) rLHUYS620
1 KTYPEQISNUIT1) oJCNT o (JCOLIJ) o Un1 o JCNT) » (P LJ) 9 Jx1yJCNT) FCHO9630
c #CH09640
C 568 FCH09650
C PRINT COUNTS FOR THIS MATRIX: NUMBER OF FLEMENTSFCH09660
Cc SEARCHED FOR, NUMBER OF ELEMENTS FOUND, NUMBER FCHO9670
C OF COLUMNS OECODED, NUMBER OFf COLUMNS IN RANGEs FCHO09680
C NUMBER OF NON FREE COLUMNS CHANGED. FCHD09690
568 PRINT S569,NSERCH,NFOUNDoNDCODE ¢+ NINRNG FCHO9T00
569 FORMAT(/21H FAMILY CHANGE COUNTS FCHO9T10
1 /354 NUMBER OF ELEMENTS SEARCHED FGR = ,110 FCHO9720
2 /35H NUMBER OF ELEMENTS FOUND = ,110 FCHO9730
3 /354 NUMBER OF COLUMNS DECOODOED = 4110 FCHO9740
4 /35H NUMBER OF COLUMNS IN RANGE = o110) FCHO9750
577 PRINT 5784NCHG FCHO9760
578 FORMAT{/40H SPECIFIC CHANGE AND FAMILY CHANGE COUNT FCHO9770
1 7384 NUMBER OF NON~-FREE ELEMENTS CHANGED = ,110) FCHO9780
Cc FCHO9790
C WERE ANY CHANGES ACTUALLY MADE IN THIS MATRIX? FCH098Q0
C YESe GO TO WRITE QUTPUT MATRIX. FCHO09810
IF{NCHG,NE_O) GO TO 590 FCH09820
C FCH09830
Cc NO, SHOULD THE MATRIX BE COPIED ONTO THF OQUTPUTFCHO9840
C FILE ANYWAY ..o FCH09850
C IF NOT, READ NEXT TYPE 1 CARD. FCH09860
C THE IDROW FIELD IN A TYPE 5 CARD IS THE WRITE P FCH09870
C SWiTCH,. FCH09880
IF{IDROWL.EQ.O) GO TO 20 FCH09890
C FCH09900
C 590 FCHO9910
C TRANSFER HERE (1) TO COPY CHANGED MATRIX AND FCH09920
o (2) TO COPY MATRIX WITH NO CHANGES IF SWITCH SO FCH09930
c SPECIFIES, FCH09940
C. WRITE OUTPUT LABEL FOR CHANGED P, FCH09950
590 NLP=60 FCH09960
WRITE(KOUTP)IKPBEGyNUNAME ¢NLP, (LABELP(1)91=1+30 ) NULABL FCH09970
c *¥FCH09980
C *FCH09990
C UPDATE ISN LIST IF NFW ROWS HAS ANY ENTRIES FCH10000
C ISN CANNOT BE UPDATED UNTIL THE CHANGE OPERATIONFCH10010
c FOR THE MATRIX IS COMPLETE SINCE IT IS USED TO FCH10020
C DETERMINE ROW RECORD TRACK NUMBERS, FCH10030
c IF NN.EQsOy THERE ARE ND ROWS TN ADD 0 1SN FCH10040
c FCH10050
C IS THE NEW ROW LIST EMPTY? FCH10060
c YESe GO TO WRITE ROW LIST AND COLUMN LISY FCH10070
C RECORDS . FCH10080
IFINNL,EQ.O) GO 10 610 FCH10090
C NO FCH10100
c THERE ARE ENTRIES IN THE NEW ROW LiSTe. ARE ALL FCH1l01l10
c ELEMENTS BEING ADDED DIAGONAL ELEMENTS? FCH10120
c YES. G0N 70 FILE NEW ROWS FNTRIES INTO TOTAL ROW FCH10130
C LIST,. FCH10140
1F{KURSW.EQ.0) GO TO 591 FCH10150
C *u&FCH10160
C *FCHL10170
c NO FCH10180
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OFF DIAGONAL ELEMENTS MAY BE ADDED. FCHLO1G0

GENERAVE ADDITIONAL ROWS AND COLUMNS, IF ANY, FCH10200

FROM MODIFY SPECIFICATIONS, FCH10210

FCH10220

EXECUTE THIS SEGMENT OF PROGRAM WHEN FCH10230

KURSW=+N AND NN,GT.0 FCH10240

FCH10250

COMPUTE COLUMN IN WHICH ENTRY WILL BE PLACED FORFCH10260

EACH NEW ROW. ADD THE COLUMN TO LSTCO! AND/OR FCH10270

NURNWS AS REQUIRED, FCH10280

FCH10290

INITIALIZE SUBSCRIPT FOR NEW ROW LIST. FCH10300

N=1 FCH10310
WILL THE COLUMN ELEMENT FOR THE NTH ENTRY IN THEFCH10320

NEW ROW LIST BE A DIAGONAL ELEMENT? FCH10330

YES. GO TO CHECK NEXT ELEMENT, FCH10340

IF(MOD(NUROWS{N) +KURFAC) +EQ.,0) GO TO 1570 FCH10350
NO FCH10360

COMPUTE THE COLUMN NUMBER OF THE ELEMENT THAT FCH10370

BItL BE ADDED, FCH10380

ICOL=NUROWS (N)+KUF SW FCH10390
IS THE COLUMN NUMBER JUST COMPUTED IN L3STCOL? FCH10400

DO 1515 J=1+JCOUNT FCH10410
IF(LSTCOL(J).GEL.ICOL) GO TO 1525 FCH10420
CONTINUE FCH10430
NO FCH10440

ADD AT END OF LSTCOL. FCH10450

JCOUNT=JCOUNT+1 FCH10460
LSTCOL{JCOUNT)=]ICOL FCH10470
G0 TO 1540 FCH10480
WAS THIS AN ENUAL BRAMNCH... FCH10490
IF{ICOLLEQ.LSTCOL{J)) GO TO 1540 FCH10500
NO. FILE NEW COL AT POSITION Je FCH10510

CALL TMT2(LSTCOL(J) LSTCOL{J+1}oJCOUNT=J+1) FCH10520
LSTCOL(J)=1ICOL FCH10530
JCOUNT=JCOUNT+1 FCH10540
IS THE COLUMN NUMBER JUST COMPUTED IN ISN? FCH10550

DO 1545 1=1+ISCNT FCH105560
IFCISNII)LLTLICOL) GO TO 1545 FCH10570
IF(ICOLL.EQ.ISN(I)) GD TO 1570 FCH10580
GO TO 1550 FCH10590
COMTINUE FCH10600
1550 FCH10€10

NO FCH10620

1S THE COLUMN NUMBER JUST COMPUTED IN NUROWS? FCH10630

00 1555 I=NyNN FCH10640
TF{NUROWS(1),GE.ICOL) 6B TO 1560 FCH10650
CONTINUE FCH10660
ADD COL AT ENO 0OF NUROWS, FCH10670

NNzNN+1 FCH10680
NUROWS (NN)=1COL FCH10690
G0 TO 1570 FCH10700
WAS THIS AN EQUAL BRANCH... FCH10710
IF(NUROWS(1).EQ.ICOL) GO TO 1570 FCH10720
NO. FILE NEW COL AT POSITION 1. FCH10730

CALL TMT2(NUROWS(1)¢NUROWS(I+1jsNN=1+1) FCH10740

NUROWS (1) =1CN

FCH10750
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NN=NN+1 FCH10760
CONTINUE. FCH10770
HAVE ALL ENTRIES IN THE NUROWS LIST BEEN PROCES-FCH10780
SED? FCH10790
YES. GO TO FILE NEW ROWS ENTRIES INTO TOTAL ROW FCH10800
LIST. FCH10810
IF(NsEQ.NN) GO T9) 591 FCH10820
NO FCH10830
INCREMENT SUBSCRIPT FOR NEW ROW LIST, FCH10840
N=N+1 FCH10850
PROCESS NEXT ENTRY IN NUROWS LIST, FCH10860
GO TO 1505 FCH10870
*FCH10880
***xFCH10890
FCH10900
*%FCH10910
*FCH10920
FILE NEW ROW ENTRIES INTO TOTAL ROW LIST AND UP-FCH10930
DATE COUNT OF ELEMENTS IN ROW LIST. FCH10940
USE N FOR NUROWS SUBSCRIPT AND I FOR ISN SuUB- FCH10950
SCRIPT. INITIALIZE, FCH10960
N=1 FCH10970
I=1 FCH10980
592 FCH10990
IS ISN ENTRY GREATER THAN NUROWS ENTRY? FCH11000
TF{ISN(1),GE,NUROWS(N)} GO TO 598 FCH11010
NO FCH11020
UPDATE 1. FCH11030
I=1+1 ' FCH11040
ARE THERE STILL ELEMENTS IN ISN TO BE PROCESSED?FCH11050
IF(1.LE.ISCNT} GO TO 592 FCH11060
594 FCH1:070
NO FCH11080
ADD REMAINING NEW ROW NUMBERS AT END QOF 1SN, FCH11090
ISN(I)=NUROWS (Nj FCH11100
UPDATE N. FCH11110
N=N+1 FCH11120
HAVE ALL NUROWS ENTRIES BEEN PROCESSED? FCH11130
IF(NsGT.NN) GO TO 602 FCH11140
NO FCH11150
UPDATE 1. FCH11160
I=7+1 FCHI1170
GO TO 594 FCH11180
598 FCH11190
YES FCH11200
NUROWS ENTRY 1S GREATER THAN ISN ENTRY, FCH11210
FILE NUROWS ENTRY HERE. FCH11220
PUSH DOWN ISN ARRAY. POSITION 1 THRU ISCNT. FCH11230
CALL TMTZ2(ISN(I)oISN(I+1),ISCNT~L+]1) FCH11240
ISN(1)=NUROWS(N) FCH11250
ADD 1 TO COUNT OF ISN ENTRIES, FCH11260
ISCNT=]SCNT+1 FCH11270
UPDATE SUBSCRIPTS, FCH11280
I=]+] FCH11290
N=N+1 FCHL1300
HAVE ALL NUROWS ENTRIES BEEN PROCESS:D? FCH11310

IF{N.GT.NN) GO TO 602 FCH11320
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¢ NO FCH11330 i
c ARE THERE STILL ISN ENTRIES TO BE PROCESSED? FCH11340 ;
IF(1.GT.ISCNT) GO TO 594 FCH11350
F < YES FCH11360 :
3 GO TO 592 FCH11370 !
3 c FCH11380
c 602 FCH11390
c ALL NEW ROW ENTRIES HAVE BEEN PROCESSED. FCH11400
c RESET COUNT OF NUMBER OF ENTRIES IN ROW LIST. FCH11410
v 602 ISCNT=1 FCH11420
c *FCH11430
c #%FCH11440
c WRITE P ROW LIST RECORD. FCH11450
610 WRITE{KOUTP)IKPLSToISCNTy{ ISN{T)yI=141SCNT),MODSW4MODFAC FCH11460
y C WRITE P COLUMN LIST RECORD. FCH11470
WRITE(KOUTPIKPLST yJCOUNT ¢ {LSTCOL(T) 9114 JCOUNT )y NUMNO,NUMYR FCH11480
C PRINT OUTPUT MATRIX ROW AND COLUMN COUNTS, FCH11490
PRINT 612, 1SCNT,JCOUNT FCH11500
612 FORMAT(/38H FOR DUTPUT P MATRIX, NUMBER OF ROWS = o112,5X, FCH11510
1 20HNUMBER OF COLUMNS = ,112) FCH11520
c FCH11530
c COPY P MATRIX SROM DIRECT ACCESS FILE 7O FCH11540
c SEQUENTIAL ACCESS FILE. GENERATE A RECORD FOR  FCH11550 d
c EACH ENTRY IN NUROWS. FCH11560
c PLACE A -1 FOLLOWING THE LAST ENTRY IN NUROW>  FCH11570
c AND SET INITIAL DIRECT ACCESS RECORD NUMBER TO FCH11580
c 1. FCH11590
NUROWS (NN+1)=-1 FCH11600
1TK=1 FCH11610
C SET RECORD YYPE AND ELEMENT VALUE FOR USE IN FCH11620
c ADDED ROW ENTRIES., FCH11630
. 2400 KPDAT=23 FCH11640 '
3 PVALUE=1.0 FCH11650 |
c INITIALIZE SUBSCRIPT.FOR PICKING UP ELEMENTS OF FCH11660
c NUROWS » FCH11670
I=1 FCH11680
c PICK UP NEXT NEW ROW NUMBER., FCH11690 ‘
NADD=NUROWS (1) FCH11700 4
c READ A RECORD FROM DISK. FCH11710 ;
2410 READ(KDISK'ITK) FCH11720
1 1 KTYPE ¢ IROW ¢ JCNT 4 (JCOL (J) 9 J=14JCNT )9 (P(J) 9 J=1yJCNT) FCH11730
c WAS THIS A P END LABEL? FCH11740
c YES. ALL DISK RECORDS READ. FCH11750 1
TF(KTYPELEQ.33) GO TO 2435 FCH11760 .
c NO FCH11770 -
C HAVE ALL NEW ROWS BEEN ADDED? FCH11780
c YES, GO T0O WRITE RECORD JUST READ. FCH11790
2420 IF(NADD.LE.O) GO TO 2430 FCH11800 '
c NO FCH11810 ;
c IS NEXT NEW ROW GREATER THAN ROW OF RECORD JUST FCH11820
o READ? FCH11830
c YES. GO TO WRITE RECORD JUST READ. FCH11840
IF{NADD.GT.IROW) GO TO 2430 FCH11850
c NO FCH11860
c WRITE AN OUTPUT RECORD FOR THE NEXT NEW ROWe FCH11870
C COMPUTE COLUMN NUMBER FROM ROW NUMBER AND FCH11880
C CURRENT TRANSITION MODIFY SPECIFICATIONS. FCH11890
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1COL=NADD FCH11900
IF(KURSW.EQ.O) GO TO 2426 FCH11910
1F(MOD(ICOL+KURFAC) NEoO) ICOL=ICOL+KURSH FCH11920
2426 WRITE(KOUTP)KPDAT yNADDyNFILL ¢+ 1COL yPVALUE FCH11630
c UPDATE NUROWS SUBSCRIPT AND PICK UP NEXT MEW ROWFCH11940
c ELEMENT. FCH11950
1=1+1 FCH11960
NADD=NUROWS ( 1) FCH11970
GO TO 2420 FCH11980
c 2430 FCH11990
c WRITE THE RECORD READ FROM NISK ONTO THE OUTPUT FCH12000
c FILE. FCH12010
2430 WRITELKOUTP) FCH12020
1 KTYPE o TROW ¢ JCNT ¢ (JCOL (J) 9 J=19JCNT) o (P (J) 9 J=14+ JCNT) FCH12030
c GO TO READ NEXT DISK RECORD. FCH12040
GO TO 2410 FCH12050
c 2435 FCH12060
C ALL DISK RECORDS HAVE BEEN COPIED. FCH12070
c HAVE ‘ALL NEW ROWS SEEN ADDED? FCH12080
c ) YES. WRITE END LABEL. FCH12090
2435 IF(NADD.LE.O) GO TO 2450 FCH12100
c 2440 : FCH12110
c NO FCH12120
c WRITE AN QUTPUT RECORD FOR THE NEXT NEW ROWe FCH12130
c COMPUTE COLUMN NUMBER FROM ROW NUMBER AND CUR- FCH12140
c REN, TRANSITION MODIFY SPECIFICATIONS. FCH12150
2440 1COL=NADD FCH12160
IFIKURSW.EQ.O) GO TO 2446 FCH12170
1F (MOD(ICOL +KURFAC) JNE40) ICOL=ICOL+KURSW _ FCH12180
2446 WRITE(KOUTP)KPDAT 4NADDoNFELL 9 ICOL yPVALUE FCH).2190
c UPDATE NUROWS SUBSCRIPT AND PICK UP NEXT NEW ROWFCH12200
c : ELEMENT. FCH12210
r 1=1+1 FCH12220
NADD=NUROWS ( I ) FCH12230
GO TO 2435 FCH12240
c 2450 FCH12250
c YES FCH12260
c ALL DISK DATA RECORDS HAVE BEEN COPIED AND FCH1227T0
c ALL NEW ROWS HAVE BEEN ADDED. FCH12280
c UPDATE P MATRIX ROW AND ELEMENT COUNT FOR END  FCH12290
K c LABEL, FCH12300
‘ 2450 JCOL{1)=4COL(1)+1-1 FCH12310
PU1)=P(1)+DFLOAT(I-1) FCH12320
c WRITE END LABEL ON OUTPUT FILE. FCH12330
3 WRITE(KOUTP) FCH12340
1 KTYPE  IROW ¢ JCNT 3 (JCOL () 9J=1 9 JCNT ) 9 4P (J) 9 J=14 JCNT) FCH12350
) c UPDATE COUNT OF ONTPUT FILESe FCH12360
1 NFILES=NFILES+] FCH12370
1 c GO TO READ NEXT CONTROL CARD. FCH12380
GO TO 20 FCH12390
c *FCH12400
c *%XFCH12410
c FCH12420
, c LTYPE=2 FOR END OF CHANGES. FLH12430
c ADD 1 TC NUMUER OF FILES. FCH12440
4 700 NFILES=NFILES+1 FCH12450
c PLACE BLANKS IN NAME FIELD FOR END OF FILE FCH12460
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RECORD.
CATE KBLANK/4H /
00 701 1I=1,6
NAMEP (1) =KBLANK
WRITE A TYPE 40 RECORD ON THE OUTPUT FILE.
WRITE(KOLT?2)LNEXToNAMEPyNFILLWNFILES
REWIND THE OUTPUT FILFe
REWIND XKOUTP
WAS THE CARD WHICHKH CAUSED THE BRANCH TO THIS
SEGMENYT OF THE PRNOGRAM A TYPE 2 CARD?
IF{LTYPELNE,2) GO TC 710
YES
PRINT A MESSAGE: END OF F CHANGE DATA CARDS.

PRINT 705
FORMAT{//30H END OF £ CHANGE DATA CARDS, )
RETURN
REVURN
NC
PRINT MESSAGE: £ CHANGE CONTROL CARD ERRNR AND
CARD TYPE,.

PRINT T15,LTYPE
FORMAT(//36H F CHANGE CONTROL CARD ERRNR. TYPE =,16)
EXITY
sToP
YES
NIUMBER OF ELEMENTS PRESENT EXCEEDS ARRAV
DIMENSION,.
PRINT ERROR MESSAGE.
PRINT T735,NDIMyJCNT

FCH12470
FCH12480
FCH12499
FCH12500
FLCH12510
FCN12520
FCH12530
FCH12540
FCH12550
FCH12560
FCH12570
FCH12580
FCH12590
FCH12600
FCH12610
FCH12620
FCH12630
FCH12640
FCH12650
FCH12660
FCH12670
FCH12680
FCH12690
FCHR12700
FCH12710
FCH12720
FCH12730
FCH12740
FCH12750
FCH12760

735 FORMAT/56H NUMBER (OF ELEMENTS IN A ROV EXCEEDS VARIABLE DIMENSION.FCH12770

1

750
755
1

/16H NDIM AND JCNT = ,2112) FCH12780

EXIT FCH12790

sTop FCH12800
PRINT MESSAGE: DATA CARD ERROR IN PERCENT CHANGEFCH12810

FIELD, FCH:2820

PRINT 755 FCH12830
FORMAT(52H PCHANGE DATA CARD ERR(OR. NEGATJVE CHANGE CANNOT BE FCH12840
/28H GREATER THAN 100 PER CENT, ) FCH12850

PRINT CONTENTS OF DATA CARD. FCH12860

PRINT 145,LTYPE+PCCHG, IDROW,,IDCOL,IFRCOL FCH128T0
eXIT FCH12880

STOP FCH12890
FCH12900

REFERENCE LIST,. FCH12910

FCH12920

SUBROUTINE ARGUMENTS. FCH12930

FCH12940

NDIM ~ DIMENSION OF JCOL AND P IN THE CALLING PROGRAM, FCH12950
ISN - ARRAY FOR LIST OF ROWS IN P MATRIX. FCH12960
LSTCOL - AR%KAY FOR LIST OF COLUMNS IN P MA(RIX, FCH12970
JeoL - ARRAY FOR LIST OF COLUMNS IN A SINGLE ROW OF THE P MATRIXFCH12980
P -~ ARRAY FOR ELEMENT VALUES IN A SINGLE ROW OF THE P MATRIX.FCH12990
LABELP - ARRAY FOR LABEL OF INPUT P MATRIX. FCH13000
NURONWS - ARRAY FOR LIST OF ROWS NOT PRESENT IN INPUT P FOR WHICH FCH13010
COLUMN ELFMENTS HAVE BZEN ADDED BY THE CHANGE OPERATION. FCH13020

I1TK - DIRECT ACCESS DISK ASSOCIATED VARIABLE. AT THE CONCLUSIONFCH13030
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OF EACH READ OR WRITE OPERATIONs ITK IS SET TO A VALUE FCH13040

THAT POINTS TO THE RECORD THAT IMMEDIATELY FOLLOWS THE FCH13050

LAST RECORD TRANSHMITTED. FCH13060

FCH13070

FCH13080

FCH13090

OTHER VARIABLES. FCH13100

FCH13110

AMYC - AMOUNT OF CHANGE POSSIBLE. THIS MAY ALSO EE THE AMGUNT OFFCH13120
CHANGE DESIRED, FCH13130

AMTNF -~ NON FREE ELEMENT PROBABILITY, FCH13140
AMT=R -~ FREE ELEMENT PROBABILITY, FCH13150
IOROW <~ ROW TO BE CHANGED, FCH13160
IDCOL ~ NON-FREE COLUMN ELEMENT TO BE GilANGED,. FCH13170
IFRCOL - FREE COLUMN ELEMENT. FCH13180
IcoL = COLUMN CURRENTLY SEARCHING FOR. THIS WILL EQUAL IDCOL OR FCH13190
IFRCOL. FCH13200

IROW - ROW NUMBER IN P MATRIX RECORD READ FROM TAPE OR DISK. FCH13210
INPSW =~ O IF POSITION INPUT FOR P IS REQUIRED. FCH13220
1 1F POSITION FORWARD ONLY IS APPROPRIATE, FCH13230

FCH13240

ISCNY -~ NUMBER OF ENTRIES IN ISN, FCH13250
IvL - VECTOR OF NUMBER OF CODES DEFINED FOR EACH VARIABLF. FCH13260
IRFR ~ VARIABLE CODES FOR ROW FROM VALUES. FCH13270
:RTG - VARIABLE CODES FOR ROW TO, FCH13280
IFR ~ VARTABLE CODES FOR FREE COLUMN, FCH13290
ICFR - VARIABLE CODES FOR NON-FREE COLUMN FROM, FCH13300
ICTOD - VARIABLE CODES FOR NON-FREE COLUMN TO. FCH13310
IACT = ARRAY FOR VARIABLE VALUES OF THS COLUMN NUKBER BEING FCH13320
DECODED, . FCH13330

IRCR = CURRENT VARIABLE VALUE FOR ROW GENERATION, FCH13340
I1CCR = CURRENT VARIABLE VALUE FOR COLUMN GENERATION, FCH133%50
ICSW ~ SWITCH FOR NON-FREE COL VAR VALUE SAME AS ROW VAR VALUE. FCH13360
IFSW ~ SWITCH FGR FREE COL VAR VAL SAME AS ROW VAR VALUE, FCH13370
. FCH13380

JCONT - NUMBER OF COLUMNS IN CURRENT P MATRIX ROW, FCH13390
JCOUNT ~ NUMBER OF ENTRIFS IN LSTCOL. FCH13400
KINP ~ UNIT ON WHICH INPUT P IS LOCATED, FCH13410
KQuT = UNIT ON WHICH CHANGED P IS TO BE WRITTEN, FCH13420
KDISK « DIRECT ACCESS SCRATCH DISK. "FCH13430
KTYPE ~ ~ Dy¢SyP ARRAY RECORD TYPE. FCH13440
KCHGSW - O IF NO CHANGES HAVE BEEN MADE IN THE uu RECORD IN CORELFCH13450
NONZERO = NUMBER OF CHANGES MADE IN = ™ RECORD, FCH13460

KFRSW = FREE ELEMENT SWITCH, FCH13470
Oee FREE ELEMENT PRESENT, FCH13480

los FREE ELEMENT NDT PRESENT. FCH13490

KPASS =~ leo NON-FREE ELEMENT PASS, SPECIFIC CHANGE. FCH13500
2.+ FREE ELEMENT PASS, SPECIFIC CHANGE. FCH13510

3.e NON-FREE ELEMENT PASS, FAMILY CHANGE, FCH13520

3.+ ALSO USED FGR ROW SEARCH, FAMILY CHANGF. FCH13530

4es FREE ELEMENT PASS, FAMILY CHANGE. FCH13540

5¢+ CHANGE PASSy FAMILY CHANGE DECODE PROCEDURE, FCH13550

KPROC -~ NON-FREE COLUMN PROCEDURE SWITCH. FCH13560
lee CODE EACH ELEMENT IN CHANGE RANGE AND SEARCH THE FCH13570

FOR THESE ELEMENTS, FCH13580

2.. DECODE EACH COLUMN PRESENT, SEE IF ELUMENT 14 IN FCH13590

RANGE OF COLUMNS TO BE CHANGFED.

FCH13600
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KUR SW
KURFAC

" TYPE

MCR
MODSHW
MODFAC
MODCHG

MULT

NAMEP
NUNAME
NULABL

NFILES
NCR
NCHG
NSERCH

NFOUND
NDCODE

NINRNG
NN

NV
NVM1
PCCHG

END
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TRANSITION MODIFY SWITCH FOR THIS RUN.
TRANSITION MODIFY FACTOR FUR THIS RUN,

CONTROL TARD TYPE,

leo CHANGE A P HATRIX.

2.+ THE JOB IS FINISHED,

3., SPECIFIC CHANGE,

4,0 FAMILY CHANGE.

5.« END OF CHANGES FOR CURRENT P,

NUMBER OF COLUMN VARIABLE CURRENTLY BEING
ORIGINAL TRANSITION MODIFY SWITCH,
ORIGINAL TRANSITION M3DIFY FACTOR,

SWITCH INDICATING (1) USE ORIGINAL MODIFY
{2) USE VALUES IN FCHANG CONTROL CARD.

ARRAY FOR PRODUCTS USED IN GENERATING THE STATF NUMBERS.

NAME OF INMPUT P,
NAME OF QUTPUT P,

LABEL INFORMATION FOR SECOND 120 CHARACTERS OF OUTPUT P

MATRIX,
NUMBER OF FILES ON OUTPUT UNIT,.

NUMBER OF ROW VARIABLE CURRENTLY BEING INCREMENTED,

NUMBER OF CHANGES MADE IN THF MATRIX,.

NUMBER OF COLUMN ELEMENTS SEARCHED FOR IN CODE PROCEOURE

FAMILY CHANGE,

INCREMENTED

VALUES,

FCH13610
FCH13620
FCH13630
FCH13640
FCH13650
FCH13660
FCH13670
FCH13680
FCH13690
FCH13700
FCH13710
FCH13720
FCH13730
FCH13740
FCH13750
FCH13760
FCH13770
FCH13780
FCH13790
FCH13800
FCH13819
FCH13820
FCH13830
FCH13840
FCH13850

NUMBER OF COL .MM ELEMENTS SOUND IN FAMILY CHANGE SEARCH. FCH13860
NUMBER OF COLUMN &LEMENTS DECODED IN FAMILY CHANGE DECODEFCH13870

PROCEDURE SEARCH,

NUMBER OF DECODED COLUMN ELEMENTS THAT WERE IN FAMILY

CHANGE RANGE,
NUMBER OF ELEMENTS IN LIST OF NEW ROWS.

NUMBER OF VARIABLES IN STATE NUMBER DEFINITION,.

NUMBER OF VARIABLES MINUS ONE,

PER CENT CHANGE T BE MADE IN NON-FREE ELEMENT,

POSITIVE OR NEGATIVE,

MAY BE

FCH13880
FCH13890
FCH13900
FCH13910
FCH13920
FCH13930
FCH13940
FCH13950
FCH13960
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SUBROUTINE FILE(LEMENToLARRAYLENGTH,LASTN) FILE
FILE
FILE AN ELEMENT INTO AN ARRAY. THE ELEMENT FILE

PASSED IS GREATER THAN THE FIRST ELEMENT IN THE FILE

INPUT ARRAY, THE ELEMENTS IN THE INPUT ARRAY AREFILE

ASSUMED TO BE IN ASCENDING SEQUENCE. FILE

FILFE

DYMENSION LARRAY(1) FILE
IS THERE JUST ONE ELEMENT IN THE INPUT ARRAY? FILE

YES. FILE

GO TO ADD ELEMENT AT END OF ARRAY. FILE

IF(LENGTH,EQ,1) GO TG 25 FILE
NO. FILE

THERE IS MORE THAN ONE ELEMENT IN THE INPUT FILE

ARRAY, FILE

COMPARE THE ELEMENT TO B8E FILED WITH THE FILE

ELEMENTS CURRENTLY iN THE ARRAY,. FILE

START WITH THE SECOND ELEMENT IN THE ARRAY FILE

SINCE, BY DEFINITION OF THIS FILE OPERATION, FILE

PLEMENT' IS GREATER THAN THE FIRST ENTRY IN FILE

LARRAY?', FILE

DO 20 L=2,LENGTH FILE
IF THE ELEMENT IS ALREADY IN THE ARRAY, LEAVE FILE

© ALL ARGUMENTS AS IS AND RETURN, FILE
IF{LEMENTLEQ,LARRAY{L)) RETURN FILE
IF(LEMENT ,GT,LARRAYIL)) GO T0O 20 FILE
ADD ELEMENT AT AN INTERMEDIATE POSITION IN THE FILE

ARRAY, FILE

PUSH DOWN ELEMENTS GREATER THAN THE ELEMENT FILE

BEING ADDED. FILE

CALL TMT2(LARRAY(L) L ARRAY{L+1)LENGTH~L+1) FILE
STORE ELEMENT IN ARRAY, FILE

LARRAY (L )= LEMENT ' FILE
ADD ONE TO COUNT OF ENTRIES IN THE TOTAL ARRAY, FILE

LASTN=LASTN+1 FILE
RETURN, FILE

RETURN FILE
CONTINUE, FILE

'LEMENT® IS GREATER THAN L'TH ENTRY IN 'LARRAY?!.FILE

CONTINUE FILE
25 FILE

ADD ELEMENT AT END OF ARRAY, FILE

ADD ONE TO COUNT OF ENTRIES IN THE TOTAL ARRAY, FILE

LASTN=LASTN+1 FILE
STORE ELEMENT IN ARRAY. FILE

LARRAY(LENGTH+1 ) =LEMENT FILE
RETURN, : FILE

RETURN FILE
FILE

REFERENCE LIST, FILE

SUBROUTINE ARGUMENTS. FILE

FILE

LEMENT ~ ELEMENT TO BE FILED. FILE
LARRAY - ARRAY INWTO WHICH ELEMENT IS TO BE FILED, FILE
LENGTH - NUMBER OF ENTRIES IN LARRAY, FILE
LASTN - THE NUMBER OF ENTRIES IN THE CALLING PROGRAM IN THE ARRAYFILE

0l0
020
030
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
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SHOWN IN THE °'LARRAY' ARGUMENT. IF THE CALL STATEMENT FILE
SPECIFIES ARRAY NAME(1), THE INPUT ARGUMENTS 'LENGTH' ANDFILE
SLASTN' WILL BE EQUAL. IF THE CALL 3TATEMENT SPECIFIES FILE
ARRAY NAME(N), SLASTN' WILL 2%2 GREATER THAN 'LENGTH'. FILE

LASTN = LENGTH +N -1 ON INPUT. THE QUTPUT VALUE OF FILE
'LASTN' WILL BE INCREASED BY ONE IF AN ELEMENT IS ADDID FILE
TO *LARRAY?, FILE

FILE

370
580
590
600
610
620
630
640
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SUBROUTINE FREQL(KSyKSNEW¢KDISTF+KDISTNGNDIM)
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FROL10010

FRQ10020
FREQ1 FRO10030
THIS ROUTINE WILL COUNT THE NUMBER OF LIKE FRO10040
PATTERNS ON A SORTED STATE NUMBER TAPE, FRQ10050
THFRE MAY BE ONLY ONE MODEL ON ANY INPUT TAPE. FRQ10060
ALL STATE NUMBERS FOR A MNPDEL ARE ASSUMED TO BE FRO10070
ON ONE TAPE. FRQ10C80

THE OUTPUT WILL BE A STATE PATTERN DISTRIBUTION FRO1D090
TAPE PLUS A PRINT.OF THE FREQUENCY DISTRIBUTION,FRO10100

FRGICL10

DIMENSION KS(1)oKSNEW(1)4KDISTF(1)oKDISTN(1) FRQLO20
FRO10130

READ 1D OF OUTPUT UNIT AND REWIND. FRO10140

READ 10.KO0OUY FRO10150
FORMAT(4112) FRO10160
REWIND KOUT FRO10170
READ 1D OF INPUT UNIT, NUMBER OF TIMES PER FRQ10180

PATTERNy NUMBER CASES, MODEL NUMBER. FRQ10190

READ 104KINP¢NTIMESKCASES+MODNUM FRO10200
HAVE ALL INPUT FILES BEEN PROCESSED? FRQ102190

YES, GO TO REWLIND OUTPUT UNIT,. FRQ10220

IF(KINPL,EQ,0) GO TO 250 FRQ10230
NO FRQ10240

REWIND INPUT UNIT. FRO10250

REWIND KINP FRO10260
READ FIRST STATE NUMBER RECORD FOR THIS MODEL. FRQ10270

READ(KINP) (KS(T1)eI=1,NTIMES) FRQ10280
INITIALIZATION FOR THIS MODEL:® FRQ10290

NUMBER OF RECORDS READ., FRQ10300

NCASES=1 FRQ10310
NUMBER ENTRIES IN FREQ, DISTR. FRO10320

KD=0 FRO10330
FREQ FOR CURRENT PATTERN, FRQ10340

KOUNT=1 FRO10350
NUMBER OF UNIQUE PATTERNS, FRO10360

KPAT=0 FRO10370
*%%FRO10380

*FRO10390

READ AND COMPARE PATTERNS,. FRO10400

READ A DATA RECORD INTO KSNEW. FRQ10410
READ(KINP4END=169) (KSNEW(I)s1=14NTIMES) FRO10420
NO EOF, FRO10430

ADD 1 TO NUMBER OF CASES READ. FRO10440

NCASES=MCASES+] FRQ10450
IS THIS PATTERN SAME AS PREVIOUS PATTERN... FRQ10460

COMPARE KS AND KSNEW, FRQ10470

DO 60 I=1,NTIMES FRQ10480
IF(KS(I).EQ,KSNEW(I}) GO TO 60 FRO10490
IF(KS(I)«GT.KSNEW(I}) GO TO 300 FRO10500
GO TO 70 FRO10510
CONTINUE FRQ10520
KS EQUAL KSNEW, FRQ10530

ACD 1 TO FREQ FOR CURRENT PATTERN. FRGQL0540

KOUNT=KOUNT +1 FRQ10550

GO TO READ NEXT RECORD.

FRO10560
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GO TO 52
70
KS LESS VTHAN KSNEW
Suml SET KSW TO INDICATE THERE WAS A PATTERN CHANGE.
KSh=
GO TG UPDATE FREQ AND WRITE QUTPUT.
RETURN TO 140,
GO 10 170
140
RESET COMPARE FIELD AND COUNT,
D0 162 I=1,NTIMES

KS{1)=KSNEW(T)
KOUNT=1
GO TO READ NEXT RECORGe
60 TO 52
XX
169
EOF BRANCH
KSW SET TO INDICATE EOF ON INPUT UNIT,
KSW=2
REWIND KINP,
REWIND KINP
%k
170
UPDATE FREQ DISTRIBUTION,
FILE KOUNT INTO FREQ DISTRIBUTSON,
ARE THERE ANY ENTRIES IN KDISTF AND KDISTM?
1F(KD.GT,0) G TO 80
ND
STORE CURRENT FREQUENCY IN THE FIRST LOCATION.
KDIS {F{1)=KOUNT
KDISTN(1)=1
KDx1
G0 TO 130
80
YES -~ THERE ARE ENTRIFS IN THE FREQ DISTRIBUTIO
ARRAY .
IS CURRENT KOUNT VALUE IN KDISTF?
D0 90 I1=1,KD
IF(KDISTF{I1)+LT.KOUNT) GO TO 90
IF(KDISTF{I1).GT.KOUNT) GO TO 110
YES
CURRENT KOUNT VALUE IS IN KDISTF. UPDATE
EREQUENCY COUNT AND GO T WRITE QUTPUT RECORD.
KDISTN(I1)=KDISTN(IT)+1
G0 TN 130
CONT INUE
NO
CURRENT FREQUENCY GREATER THAN ANY IN L"ST, ADD
AT END.
KD=KD+1
KOISTF{KD)=KOUNT
KOTSTN(KD) =1

HAVE NDIM ENTRIES BEEN PLACED IN DISTR ARRAY?

FRO10570
FRO10580
FRQ105%0
FRO10600
FRQ10610
FRO10620
FRO10630
FRQ10640
FRO10650
FRO10660
FROY06T0
FRO10680
FRO10690
FRQ10700
FROLOTL0

*FRO10720

*FRO10730
FRQ10740
FRQ10750
FRO10760
FRO10770
FRO10780
FROL10T90
FRO10800

*FRQ10810

*FRO10820
FRO10830
FR0O10840
FRO10850
FRO10860
FRO10870
FRO10880
FR0O10890
FRO10900
FRO10910
FRO10920
FRO10930
FRQ10940

NFRO10950
FRO10960
FRO10970
FRQ10980
FRO10990
FRO11000
FRQ11010
FRO11020
FRO11030
FRO11040
FRO11050
FRO11060
FRO11070
FRO11080
FRO11090
FRO11100
FRO11110
FRO11120
FRO11130
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THE DIMENSION OF THE DISTR ARRAY IS NDIM. FRO11140
IFIKD,GELNDIM) GO TO 175 FRQL11i150
NO FRO11160

GO TO 130 FRO11170
110 FRO11180

KOUNT GREATER THAN KDISTF(II). FRO11190

FILE FREQ IN HERE. PUSH DOWN KDISTF AND KDISTN FRQ11200

USING TMT2. FRO11210

CALL TMT2(KDISTF{II)oKDISTS(II+1)KD=11+1) FRQ11220
CALL TMT2(KDISIN(TII} KDISTN'II+1)+KD~[141) FRO11230
KDISTF(11)=KOUNT FRO11240
KOISTN(II)=1 FRO11250
KD=KD+1 FRQ11260
HAVE NDIM ENTRIES BEEN PLACED IN DISTR ARRAY?  FRQ11270

THE DIMENSION OF THE DISTR ARRAY IS NDIM. FRO11280

I1F1KD.GE.NDIM) GO TO 175 FRQll200
NO FRO113.

GO TQ 130 FRO11310
FRO11320

NDIM DISTR ARRAY ENTRIES HAVE BEEN PRINTED. FRO11330

RESET NUMBER OF ENYRIES IN FREQ ARRAY,. FRO11340

KD=0 FRQ11350
RESET KSW TO SHOW NORMAL PATH FRQ11360

KSW=1 FRO11370
130 FRO11380

WRITE OUTPUT RECORD. FRO11390

WRITE THE MODEL NUMBER, PATTERN AND FREQUENCY  FRQ11400

FOR THAT PATTERN, FRO11410
WRITE(KOUT)MODNUMy (KS(1)¢I=19NTIMES) 4KDUNT FROL1420
UPDATE QUTPUT RECORD COUNT, FRQ11430

KPAT=KPAT+1 FRO11440
BRANCH ON KSW. FRO11450

GO TO (140,180),KSW FRO11460
*FROL1470

*%x%FRQO11480

SET KSW TO INDICATE THAT BRANCH TO PRINT SEGMENTFRQ11490
OF PROGRAM WAS DUE TO NDIM ENTRIES IN DISTRIBU~ FRQ11500

TION ARRAY,

KSW=3
PRINT FREQUENCY DISTRIBUTION,
PRINT NUMBER CASES READ AND EXPECTEDy NUMBER
UNIQUE PATTERNS AND NUMBER UNIQUE FREQUENCIES.
PRINT 190, MODNUM, (KDISTF (1) ¢KDISTN(I)I=14KD) .

PRINT 1954NCASESKCASES

PRINT 2004KPATKD

BRANCH ON KSW.
GO TO NEXT CARD IF KSW =1 OR 2.
{(WILL NEVER EQUAL 1 ON THIS BRANCH.)

GO TO {20+20+128)4KSW

REWIND KOUT

RETURN

250

YES

END OF FREQ1 RUN.
REWIND OUTPUT UNIT,

RETURN

FRQ11510
FRQ11520
FRO11530
FRQ11540
FRQ11550
FRQ11560
FRQ11570
FRO11580
FRO11590
FRO11600
FRQ11610
FRO11620
FRO11630
FRO11640
FRO11650
FRQ11660
FRO11670
FRQ11680
FR0O11690
FRO11700
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FRQ11710
300 FRQ11720
KS GREATER THAN KSNEW, FRQ11730
ERROR IN INPUT DATA. FRQ11740
PRINT SEQUENCE ERROR MESSAGE. FRQ11750
300 PRINT 3104 (KS{I)eI=14NTIHES} FRQ11760
PRINT 320, (KSNEW(I)s1=1,NTIMES) FRO11770
PRINT 330,MODNUM,NCASES FRO11780
EXIT. FRO11790
SToP FRQ11800
FRQ11810
FRO11820

190 FORMAT(34H1FREQUENCY DISTRIBUTION FOR MODEL +112//1Xs 5(6X,4HFREOQ,FRO11830
19X91HN)}/{1X,10110))

FRO11840

195 FORMAT(/541 CURRENT NUMBER OF INPUT RECORDS FOR THIS MODEL = »FRO11850
1112/54H EXPECTED NUMBER OF CASES FOR THIS MODEL (IF KNOWN) = 4I112)FR0O11860
200 FORMAT{54H CURRENT NUMBER OF OUTPUT RECORDS FOR THIS MODEL = 9 FRQ11870
1112/54H NUMBER OF ENTRIES IN FREQ DIST TABLE JUST PRINTED = 4112)FRO11880
310 FORMAT({35H INPUT TAPE NOT IN ASCENDING ORDER./ FRQ11890
1 10H KS = ,10112/(10Xs10112)) FRO1190G
320 FORMAT{1OH KSNEW = ,10112/{10X,10112)})) FRO11910
330 FORMAT(10H MODNUM = 4112/10H CASE NO= ,112) FRQ11920
FRQ11930

REFERENCE LIST. FRQ11940

FRO11950

SUBROUTINE ARGUMENTS, FRO11960

KS AND FRQO11970
KSNEW = ARRAYS FOR STATE NUMBER PATTERNS. FRO11980
KDISTF = ARRAY OF UNIQUE FREQUENCIES. FRQ11990
KDISTN ~ ARRAY OF NUMBER OF PATTERNS HAVING THAT FREQUENCY, FRQ12000
NOIM - DIMENSION OF KDISTF AND KDISTN, FRQ12002
FRQO12010

OTHER VARIABLES FRQ12020

FRO12030

KD = NUMBER OF ENTRIES CURRENTLY IN KDISTF AND KDISTN. FRO12040
KPAT = NUMBER OF UNIQUE PATTERNS. FRQ12050
KOUNT = FREQ FOR CURRENT PATTERN. FRQ12060
KEH - 1, BRANCH TO WRITE PATTERN BECAUSE OF A PATTERN CHANGE. FRQ12070

2. BRANCH TO WRITE PATTERN BECAUSE OF END OF DATA, FRQ12080

3, BRANCH TO PRINT FREQ BECAUSE KDISTF HAS NDIM ENTRIES. FRQ12090

END FRQ12100

R
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SUBROUTINE FREQ2(KSoKSNEWKDISTF+KDISTN¢NDIM)

FREOQZ )

FRQ20010
FRO20020
FRO20030

INPUT - A STATE PATTERN TAPE PRODUCED BY SORTINGFRQ20040

THE OUTPUT FROM A COLLAPSE RUN. THERE

FRQ20050

MAY BE MORE THAN ONE RECORD PER UNIQUE FRO20060
PATTERN, ANY GIVEN MODEL IS ASSUMED TO FRO20070

BE ON ONLY ONE TAPE,

FRO20080

THERE MAY BE MORE THAN ONE MODEL ON THE FRO20090

INPUT TAPE,

OUTPUT ~ A STATE PATTERN TAPE WITH ONLY ONE

RECORD PER UNIQUE PATTERN.
OUTPUT = PRINTED -~ FREQUENCY DISTRIBUTION.

DIMENSTON KS{1) ¢KSNEW(1) KDISTF(1)yKDISTN(])

READ ID OF GUTPUT UNIT AND REWIND,.
READ 10,KOUT ;
FORMAT(4112)
REWIND KOUT

FRQ20100
FRO20110
FRQ20120
FRQ20130
FRQ20140
FRQ20150
FRQ20160
FRQ20170
FRQ20180
FRQ20190

READ ID OF INPUT UNIT, NUMBER OF TIMES PER PAT- FRQ20200

TERN AND MUMBER CASES.,
READ 10.KINPoNTIMES,KCASES

HAVE ALL INPUTY FILES BEEN PROCESSED?
IF(KINP.EQ.O0) GO TO 250

NO

REWIND INPUT UNIT,
REWIND KINP

READ FIRST DATA RECORD INT(O MODLe KSe KIN.
READ(KINP)YMODL ¢ {KS{1)sI=1sNTIMES) KIN

40

INITIALIZATION FGR THIS MODEL:

NUMBER OF RECORDS READ.

NCASES=1

NUMBER ENTRIES IN FREQ. DIST.
KD=0

FREQ, FOR CURRENT PATTERN,
KOUNT=KIN

NUMBER OF UNIQUE PATTERNS.
KPAT=0

READ A DATA RECORD INTO MODNUy KSNEWs KIN.

52 READ(KINP¢ENDx169)MODNU ¢ (KSNEW(T) o I=1oNTIMES) +KIN

NO EOF

WAS THERE A MODEL CHANGE?
IF (MODL.NE.MODNU) 60 TO 160

NO

ADD 1 TO NUMBER OF CASES READ,
NCASES=NCASES+]

COMPARE KS AND KSNEW.
DO 60 I=)14NTIMES
TF(KS{I).EQ.KSNEW(T}) GO TO 60
IF(KS(I).GT,KSNEW(I}) GO TO 300
GO Y0 70

60 CONTINUE

KS EQUAL KSNEW

FRQ20210
FRO20220
FRO20230
FRQO20240
FRO20250
FRU20260
FRO20270
FR0O20280
FRO20290
FRO20300
FRQ20310
FRQ20320
FRQ20330
FRO20340
FRQZ0350
FRQ20360
FRQ20370
FRO20380
FRQ20390
*xxFRQ20400
*FRO2041%10
FRQ20420
FRO20430
FRO20440
FRQ20450
FRQ20460
FRO20470
FRO20480
FRQ2C490
FRQ20500
FRO20510
FRQ20520
FRQ20530
FRQ20540
FRQ20550
FRQ20550
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70

140
142

160

169

170

80

KOUNT=KQUNT+K IN

60 TO 52

KSW=1

60 T0 170

DO 142 I=1,NTIMES

KS{I}=KSNEW(I])

KOQUNT=KIN

GO 10 52

KSw=4
GO 70 170

KSW=2

REWIND KINP

[F(KD.GT,.0) GD TO

KDISTF(1)
KDISTN(1)
KD=1

60 T0 130

KOUNT
1

DO 90 !I=1.KD
TF(KDISTF(I]).LTLROUNT) GO TO 292
IF(KDISTF(I1).GT.KOUNT) GO 10 110

-84~

ADD FREQ FOR PATTERN JUST READ TO CUMULATIVE

FREQ FOR THAT PATTERN,

70
KS LESS THAN KSNEW

" FRO20570

FRQ20580
FRQ20590
FRQ20600
FRQ20610C
FRQ20620

KSW SETTING INDICATES A PATTERN CHANGE CONDITIONFRQ20630

HAS OCCURED.

G0 7O UPDATE FREQG AND WRITE QUTPUT,
RETURN TO 140,

140
RESET COMPARE FIELD AND COUNT.

GO TO READ NEXT PATTERN RECORD.

160
YES
THERE WAS A
KSW SETTiING

MODEL CHANGE.
INDICATES A MODEL CHANGE

169
£G5F BRANCH
KSW SETTING INDICATES EQF ON INPUT.

REWIND KINP

170
FILE KOUNT IN7T0 FREQ DISTRIBUTION.

OCCURED,

ARE THERE ANY ENTRIES IN KDISTF AND KDISTN?

80
NO
FIRST ENTRY IN LIST.

STORE CURRENT FREQUENCY IN THE FIRST LOCATION,.

80
YES

THERE ARE ENTRIES IN DISTRIBUTION ARRAYS,

IS CURRENT KOUNT VALUE IN KDISTF?

YES
ADD 1 TO FREQUENCY OF THE FREOUENCY.

KDISTN{II)=KDISTN(II)+1

FRQ20640
FRQ20650
FRQ20660
FRQ20670
FRQ20680
FRQ20690
FRO20700
FRQG20710
FRQ20720
FRG20730
FRQ2074C
FRQ20750
*FRQ20760

*3 ¥FRQ20770

FRQ20780Q
FRQ20790
FRO20800
FRQ20810
FrRQ20820
FRQ20830
FRQ20840
FRQ20850
FRQ20860
FRQ20870
FRQ20880
FRO20890
FRQ20900

*%%FRQ20910

*FRQ20920
FRO20930
FRQ20940
FRO20950
FRO20960
FRQ20970
FRO20980
#R0O20990
FRQ21000
FRO21010
FRO21020
FRO21030
FRO21040
FRQ21050
FRO21060
FRQ21070
FRQ21080
FRQG21090
FRQ21100
FRQ21110
FRO21120
FRO21130
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60 TO 130 FRO21140

90 CONTINUE FR0O21150
NO FROZ1160

CURRENT FREQUENCY IS GREATER THAN ANY IN LIST. FRQ21170

ABD AT END. FRO21180

KD=KD+1 FROZ21190
KDISTF(KD)=KOUNT FRO21200
KDISTN(KD)=1 FRO21210

1S FREQUENCY ARRAY FULL? FRO21220

IFIKD.GELNDIM) GO TO 175 FRO21230

NO FRO21240

GO 10O 130 FRO21250

110 FRO21260

ADD FREQ IN MIDDLE OF LIST. FRQ21270

110 CALL TMTZ(KDISTF(II)qKD]STF(II+1).KD-II41) FRQ21280
CALL TMT2(KDISTN{II)KOISTN(II+1)¢KD=1]+1) FRQ21290
KOISTF(IT)=KOUNT FRO21300
KDISTN(II)=1 FRO21310
KD'=KD+1 FRO21320

IS FREQUENCY ARRAY FULL? FRQ21330

IF{KD+GE.NDIM) GO TO 175 . FRO21340

. NO FRO21350

60 Ta 130 FRO21360
RESET NUMBER ENTRIES IN DISTRIBUTION ARRAY AFTERFRQ21370

PRINTING NDIM ELEMENT SEGMENT. FRO21380

128 KD=0 FRO21390
& KSHW=1 FRO21400
130 FRQ21410

WRITF QUTPUT RECORD, FRQ21420

WRITE THE MODEL NUMBER, PATTERN AND FREQUENCY FRO21430

FOR THAT PATTERN. FRO21440

130 WRITE(KOUT)MODL ¢ (KS(I)sI=14NTIMES)KOUNT FROZ1450
UPDATE OUTPUT RECORD COUNT, FRQ21460

KPAT=KPAT+1 FRQ21470
BRANCH ON KSW FRO214R0

IF{KSW.EQ.1) GO TO 140 FRQ21490
KSH=2,4 FRQ21500

GO TO 180 FRQ21510
#FRQO21520

*%x%FRO21530

KDISTF IS FULL. PRINT FIRST NDIM ENTRIES. FRO21540

175 KSwW=3 FRO21550
180 FRO21560

PRINT FREQUENCY DISTRIBUTION. FRO21570

180 PRINT 1G0,MONLo(KDISTF{T1)4KODISTN(I)yI=1,4KD) FRQ21580
190 FNRMAT(34HIFIEQUENCY DISTRIBUTION FOR MODEL +112//1Xy 5(6Xe4HFREQ4FRQO21590
19Xy1HN)}/(1X410110}) FRO21600
PRINT NUMBER CASES READ AND EXPECTEDs NUMBER FRQOZ21610

UNIOQUE PATTERNS AND NUMBER UNIQUE FREQUENCIES., FRQ21620

PRINT 195,NCASES,+KCASES FRO21630

195 FORMAT(/54H CURRENT NUMBER (OF INPUT RECORDS FOR THIS MODEL =z oFRO21640
1112/54H EXPECTED NUMBER OF CASES FGR THIS MODEL (IF KNOWN) = 4112)}FRQ21650
PRINT 200,KPAT,KD FRQ21660

200 FORMAT(54H CURRENT NUMBER OF OUTPUT RECORDS FOR THIS MODEL = FRO21670
1112/54H NUMBER OF ENTRIES IN FREQ DIST TABLE JUST PRINTED = ,112)FRQ21680
BRANCH ON KSW, (WILL NEVER FQUAL 1 HERE,) FRQ21690

GO TO (20+20,128,205) +KSW FRQ21700




f .

st m i m i cmemkn e mim e e e e e e e S 8 s S A o e o 2 A

e

-85~
. C MODEL CHANGE ON THE CURRENT INPUT UNIT. FROZ21710
F c RESET COMPARE FIELD AND MNDEL NUMBER FIELD FOR FRQ21720
8 c NEW MODEL. FRQ21730
s 205 DO 210 I=14NTIMES FRQZ21740
1 210 KS{1)=KSNEW(I) FRQ21750
i MQOL=MODNU FRO2* 760
G TO 40 FRQ:- /70
C FRG ¢80
C 250 FRO2L790
C YES FRQ21800
c ALL INPUT FILES HAVE BEEN PROCESSED. FRQ21810
C REWIND QUTPUT UNIT, FRO21820
250 REWIND KOUT FRO21830
c RETURN FRQ21840
RETURN FRQ21850
C 300 FRQ21860
C ERROR IN INPUT DATA, FRO21870
c PRINT SEQUENCE ERROR MESSAGE FRO21880
300 PRINT 310,(KS{1).1=14NTIMES) FKO21890
PRINT 320, (KSNEW({1),I=14NTIMES) FRN21900
PRINT 330,MODL4NCASES FRO21910
C EXIT FRQ21929
SToP FRO21930
C FRO21940
310 FORMAT(35H INPUT TAPE NOT IN ASCENDING ORDER./ FRO21950
1 10H KS = 910112/(10Xs10112)) FRO21960
320 FORMAT(10H KSNEW = ,10112/(10X,10112)) FRO21970
330 FORMAT(10H MOOL = 9]112/710H CASE NO= ,112) FRO21980
c FRG21990
c REFERENCE LIST. FRQ22000
c FRQ22010
c SUBROUTIHE ARGUMENTSe . FRQ22020
c FRQ22030
c KS - ARRAY FOR A STATE NUMBER PATTERN. FRQ220%0
c KSNEW =~ ARRAY FOR A STATE NUMBER PATTERN, FRQ22050
c KDISTF -~ ARRAY OF UNIQUE FREQUENCIES. FRQ22060
c KDISTN - ARRAY OF NUMBER OF PATTERNS HAVING THAT FRZQUENCY. FRO22070
¢ NDIM - DIMENSION OF KDISTF AND KDISTN. FRQ22072
c FRO22080
C - OTHER VARIABLES. FRQ22090
c FRQ22100
c KO - NUMBER OF ENTRIES CURRENTLY IN KOISTF AND KDISTN. FRQ22110
c KPAT - NUMBER OF UNIQUE PATTERNS, FRQ22120
c KOUNT - FREQ FOR CURRENT PATTERN, FRQ22139
c KIN - FREQ FOR RECORD JUST READ, FRO22140
C KSW = 1a BRANCH TO WRITE PATTERN BECAUSE OF A PATTERN CHANGE. FRQ22150
C 2. BRANCH TO WRITE PATTERN BECAUSE OF END OF DATA. FRO22160
C 3. BRANCH TO PRINT FREQ BECAUSE KDISTF HAS NDIM ENTRIES. FRQ22170
C 4, BRANCH TO WRITE PATTERN AND PRINT FREQ ON MODEL CHANGEFRQ22130
C KouT ~ QUTPUT UNIT NUMBER. FRQ22190
c KINP ~ INPUT UNIT NUMBER, FRO22200
c KCASES - EXPECTED CASE N, FRQ22210
C MOOL - MODEL NUMBER BEING PROCESSED. FRQO22220
c MODNU -~ MODEL NUMBER JUST READ. FRQ2223¢
c NTIMES ~ NUMBER OF TIMES FOR WHICH STATE NUMBERS WERE GENERATED. FRQ22240
END ' FRO22250
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SUBROUTINE GENDSP{ISNsISVECyJCOLyJVALWP+LSTCOL#LSVEC) GENDOO10
: GENDO020

GENFRATF D MATRIXs FROM~S VECTOR, TO-S VECTOR GENDOO30

AND P MATRIX, GENDOO4O

GENDOOS50

IMPLICIT REAL*8(A-H,()=Z¢$) GENDOO0KO
DIMENSINN ISN{1)¢ISVEC(L)+JCOL(L)oJVALIL)P(1),LSTCOL(]) GENDOOTO
1 +LSVEC(1) GENDOOBO
FROM-S ARRAYS? ISNyISVEC. GENDOO9O

D OR P ROW ARRAYS: JCNLsJVAL,.P. GENDOLOG

TO=~S ARRAYS: LSTCOLsLSVEC. GENDO110

DIMENSINN NDFILE(6) yLABELD(30)yNSFILE(6)2LABELS(30)4NPFILE(6), GENDOL120
i LABELP (30) 4NAMES2(6)¢LABLS2(30)LSTCNT(10) GENDO130
. THE CALLING PROGRAM MAY EQUIVALENCE JVAL AND P. WENDO140
EQUIVALENCE{JVAL(1},P((DIM D2/2)+1) GENDO150

EQUIVALENCE (NODFILE(1)oNSFILF(1))s{LABELD(L)oLABELS(1)), GENDO160
1 {(NPFILE(1) NAMESZ2(1) )y (LABELP(1),4LABLS2(1)) GENDO170
DATA KBLANK/4H / GENDO1RO
INITIALIZE RECORD-TYPE VARIABLES. GENDO190

D MATRIX BEGINNING LABEL, DATA RECORD, END LABELGENDO200

KNBEG=1 ) GENDO210
KDDAT=21 GEND0220
KNEND=31 GEND(}230
S VECTOR BEGINNING LABELs DATA RECORDy END LABELGEND0240

KSREG=2 GENDO0250
KSDAT=22 GENDO260
KSEND=32 GEND0270
P MATRIX BEGINNING LAREL, LIST RECORD, DATA GENDO280

RECORND, END LABEL. GEND0290

KPBREG=3 GENDO300
KPLST=13 GENDQ310
KPDAT=23 GENDO320
K END=33 GENDO330
FLOMOD END OF FILE RECORD™ GENDO340

KNEXT=40 GENDO350
GENDO360

1 FORMAT(516) GENDO370
2 FORMAT(3112) GENDG380
5 FORMAT({1H1) GENDO390
25 FORMAT(6A4/20A4/10A4) GENDO0400
30 FORMAT(//1X430A4) GENDO410
GFNDO420

INITIALIZE . GENDO430

READ: 1/0 UNITS 1Dy NUMBER SETS OF DATA TO BE GENDO0440

PROCESSED, PRINT SWITCH. GENDO4SO

READ 14ITAPELoITAPE24ITAPE3NTIMESyKPRINT GENDO460
REWIND INPUT UNIT AND OUTPUT UNIT. GENDO470

REWIND I1TAPE) GENDO48O
REWIND. ITAPE3 GENDO490
SET INPSW TO INDICATE NO EOF CONDITION ON DATA GENDOS00

RECORD READ, GENDO510

INPSW=0 GENDOS520
INITIALIZE NUMBER OF FILES ON QUTPUT ONIT TO GEND0530

ZERQ, GENDOS540

NFILES=0 GENDOSS50

SKIP TO NEW PAGE ON PRINT UNIT,

GENDOS60
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PRINT 5

READ:

NZERO - ZERD STATE Ne

MODSW - TRANSITION MODIFY SWITCH.

MODFAC - NUMBER CODES FOR LAST VARIABLE.
READ 2+NZEROMODSW,MODFAC

READ FOR INITIAL DATA RECORD ONLY.

GENDOS5TO
GENDOS580
GENDO590
GENDOS60U
GENDOH10
GENDO62D
GENDO0620

MODEL NUMBER, FROM-STATE NUMBER, TO-STATE NUMBERGENDO0640

AND FREQUENCY FOR THIS STATE NUMBER PAIR ARE
RETURNED.
CALL READIN (ITAPE1+IDyIS1eIS24KNT9INPSHW)
WAS THERE AN END OF FILE ON THIS READR?
YES. GO TO PRINT ERROR MESSAGE.
IF(INPSW,NE.O) GO TO 400

10
NO
INITIALIZATION FOR EACH MODEL.

GENDO650
GENDG660
GENDO670
GENDO68O
GENDO690
GENDO700
GENDO710
GENDOT720
GENDOT30
GENDO740

INITIALIZE LSTCOL BY INDICATING FIRST ELEMENT ISGENDO750

COLUMN 2€RO.

LSTCOL(1)=0
LSVEC(1)=0
NUMBER OF ENTRIES IN LIST OF COLUMNS AND TO-S.
JCOUNT=1
NUMBER OF ELEMENTS IN THE MATRIXe.
NPELE=0
FILLER VARIABLE,
NEILL=1
S VECTOR SUM.
ISUM=0
NUMBER OF WORDS IN EACH LABEL.
NL=30
NUMBER OF ENTRIES IN LIST OF COUNTS OF ROW
ELEMENTS ~ AN OPTIONAL PRINT ITEM,
LST=}

READ D AND P NAMES AND LABELS,
READ 254NDFILEJLABRELDWNPFILE.LABELP
PRINT D LABEL,
PRINT 30,LABELD
IF PRINT SWITCH SET, PRINT I COUNT HEADING.
IF(KPRINT.NE,O) GO TO 34
PRINT 32
FORMAT (44H LIST OF NUMBER OF NON-ZERO ENTRIES PER ROW.)
REWIND TEMPORARY STORAGE UNIT,
REWIND ITAPE2
WRITE D AND P LABELS ON TAPE.
WRITE(ITAPE3)KDBEGyNDFILE¢NLyLABELD
WRITE(ITAPEZ )KPBEGyNPFILEsNLLABELP
READ FROM=S AND TO~-S NAMES AND LABELS,
READ 25yNSFILEsLABELS¢NAMES2,LABLS2
READ P MATRIX INCREMENT FACTORS.
READ 19NUMMD4NUMYR

GENDOT760
GENDOT7T0
GENDOT780
GENDOT90
GENDOBOO
GENDOB10
GENDOB20
GENDO830
GENDOB4O
GENDO8BS0
GENDOB860
GENDOB870
GENDOBSO
GENDOBIO
GEND0900
GENDO910
GEND0920
GENDO0930
GEND0940
GENDO0950
GENDO960
GENDO9?70
GENDO0980
GEND0990
GENDICOC
GEND10O10
GEND1020
GEND1030
GEND1C40
GEND1050
GEND1060
GEND10TO
GEND1080
GEND1090

SET NUMBER ENTRIES IN FROM-S EQUAL Z&RO. THIS ISGEND1100

ALSO THE NUMBER OF D MATRIX ROWS.
ISCNT=0

GEND1110
GEND1120

FOR FIRST ROW OF DISTRIBUTION MATRIX, SET NUMBERGEND1130
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40

42

45

ICOUNT=]

JCOL{ICOUNT)=]S2
JVAL { ICOUNT ) =KNT

CALL READIN (ITAPEL¢ID241S12,1S224KNTyINPSH)

WAS THERE AN END OF FILE ON THIS READ?
. GO TO SUM ROW ON EOF.

IF{INPSW,NE.O} GO

T oA W i

0OF ROW ENTRIES EQUAL ONE.

GENERATE A ROW OF DISTRIBUTION MATRIX,

40

STORE COL NUMBER AND INITIAL COL COUNT

42

READ FOR ALL EXCEPT FIRST DATA RECORD,
MODEL NUMBERy FROM-STATE NUMBER,

IN ROW.

AND FREQUENCY FOR THIS STATE NUMBER PAIR ARE

RETURNED.

10 60
NO EOF.

WAS MODEL NUMBER JUST READ SAME AS MODEL NUMBER
OF PREVIOUS READ?
GO TO SUM ROW ON 1D CHANGE,

IF({ID2.NE.ID) GO TO 60

YES. THIS IS THE SAME MODEL.
WAS ROW JUST READ SAME AS ROW OF PREVIOUS READ?
NO. GO TO SUM ROW,

IFf {1512.NE.1S1) GO TO 60

YES. THIS IS THE SAME ROW AND MODEL.
WAS COL JUST READ SAME AS COL OF PREVIOUS READ?
NO. GG TO INCREMENT COUNT OF COLUMN ELEMENTS IN

THE ROW.

IF(IS22.,NE. 152} GO TO 45

GO TO 42

ICOUNT=ICOUNT+1

1$2=1522
GO T0 40

YES. THIS IS THE SAME COLUMN AND ROW AND MODEL.

GEND1140
GEND1150
GEND1160

**GEND1ILT0

o
-

*GEND1180
GEND1190
GEND1200
GEND1210
GEND1220
GENDX230
GEND1240

TO-STATE NUMBERGEND1250

GEND1I260
GEND1270
GEND1280
GEND1290
GEND1300
GEND1310
GEND1320
GEND1330
GEND1340
GEND1350
GEND1360
GEND1370
GEND1380
GEND1390
GEND1400
GEND1410
GEND1420
GEND1430
GEND1440
GEND1450
GEND1460
GEND1470

ADD FREQUENCY FOR THIS DATA RECORD TO CUMULATIVEGEND1480

FREQUENCY IN JVAL.
JVAL(ICOUNT )=JVAL (ICOUNT ) +KNT
GO TO READ NEXT PAIR RECORD,.

45

THE RECORD JUST READ ¢t
PREVIOUS READ BUT NOT
ADD 1 TO NUMBER OF COLUMN ELEMENTS.

MOVE COL NUMBER JUST READ TO PREVIOUS COL VARI-

ABLE.

GO TO STORE COLUMN NUMBER AND COUNT,

60

TRANSFER HERE AT END OF A ROW,.

D THE SAME ROW AS THE
tHE SAME COLUMN,

CONDITIONS WHICH WILL SIGNAL THE END OF A ROW
ARE (1) AN EOF ON THE READ OF A PAIR RECORD,

{2) A MODEL CHANGE IN THE PAIR RECORDS,

AND

GEND1430
GEND1500
GEND1510
GEND1520
GEND1530
GEND1540
GEND1550
GEND1560
GEND1570
GEND1580
GEND1590
GEND1600
GENDL610
GEND1620
GEND1630
GEND1640
GEND1650
GEND1660
GEND1670
GEND1680

(3) A CHANGE IN THE ROW NUMBER IN A PAIR RECORD.GEND1690

4 SUM ELEMENTS OF ROW OF D MATRIX TO OBTAIN FROM-SGENDi700




ikl

X tha

(@]

o o0 oo

oo

(2} [z XN s e e RaXaRa XN a e

-90~

ENTRY,
60 KSUM=0
DO 62 I=1,ICOUNT
62 KSUMaKSUM+JVAL({T)
UPDATE ROW COUNT.
ISCNT=ISCNT+1

STORE ROW NUMBER AND SUM IN FROM-S VECTOR,.

ISN(ISCNT)=IS]
ISVEC(I1SCNT )} =KSUM

1S THIS ROW ZERO?

NO. GO TO UPDATE COLUMN LIST,.
IF{IS1.NE,0) GO TO 68

YES

15 COL 26RO PRESENT?
IF(JCOL(1).EQ.0) GO TO 66

NO

PUSH DOWN ENTRIES IN COL AND ELEMENT LIST.

DD 64 I=1,ICOUNT

IFR=ICOUNT~1+2

JCOL(IFR)=JCOL(IFR~1)
64 JVALIIFR)=JVAL(IFR-1)

ACD ZERQy ZERO WITH VALUE OF ZERO,

TCOUNT=]COUNT+1
JCOL (1) =0
JVAL(1)=0
66

MAKE NZERO ADJUSTMENT TO FROM=-S STATE ZERO ELE-~-

MENT,
66 IF(NIERO,EQ.0) GO TO 68
IF(NZERO.LT.KSUM) GO TO 67
IF NZERD 1S GREATER THAN KSUM,
ADJUST (1EROyZERO) ELEMENT,
JVAL(1)sNZERO-KSUM+JVAL(1)
ADJUST ROW=2ER(O SUM,
KSUM=NZERD
ISVEC(ISCNT )=sKSUM
GO 7D 648
PRINT MESSAGE IF NZERO ADJUSTMENT
67 PRINT 410¢NZERD,KSUM

1S BYPASSED,

GEND1710
GEND1720
GEND1730
GEND1 740
GEND1750
GEND1760
GEND1770
GEND1780
GEND1790
GEND1800
GEND1810
GEND1820
GEND1830
GEND1840
GEND1850
GEND1860
GEND1370
GEND1880
GEND1890
GEND1900
GEND1910
GEND1Q20
GEXND1930
GEND1940
GEND1950
GEND1960
GEND1970
GEND1980
GEND1990
GEND2000
GEND2010
GEND2020
GEND2030
GEND2040
GEND2050
GEND2060
GEND2070
GEND2080
GEND2090
GEND2100

410 FORMAT{55H NIERO VALUE IN CONTROL CARD IS LESS THAN ZER(O ROW SUM./GEND2110

136H NZERD ADJUSTMENT HAS BEEN BYPASSED./
2 94 NZERO = 4112,5Xy16H ZERO ROW SUM = 4112)

68

GEND2120
GEND2130
*GEND2140

REXGEND2 180

-

GEND2160

*¥%GEND2170

FOR D ROW JUST COMPLETED,y FILE COL NUMBERS IN
LSTCOL AND ACCUMULATE FREQUENCIES IN TO-S,

INITIAL J FROM VALUE FOR LSTCOL INDEX USE,

68 JFRs]

DO FOR EACH ENTRY IN ROW,
DO 76 1s1,1COUNT

*GEND2180
GEND2190
GEND2200
GEND2210
GEND2220
GEND2230
GEND2240
GEND2250
GEND2260
GEND2270
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74

76

78

ICoL=JCOoL(I)

DO 70 J=JFR+JCOUNT
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COMPUTE ICOL TO AVOID GENERATING SUBSCRIPTED
VALUE MANY TIMES IN INNER DO.

DO FOR EACH ENTRY IN LSTCOL.

COMPARE COLUMN IN ROW WITH COLUMN IN LIST OF
COLUMNS,

IF(ICOL.GTLLSTCOL(J)) GO TO 70
IF{ICOLWLLTLLSTCOLIJ)) GO TO 72

ICOLLEQ.LSTCOL ()
ACCUMULATE FREQ FOR THIS ELEMENT IN TO-S.

LSVEC(J)=\.SVEC(J)+JVAL(T)

GO TO 74

CONTINUVE

GO 70 80

GO TO INCREMENT LSTCOL FROM-INDEX.

70
J CONTINUE

END OF J LOOP,

IF FALL THRU LOOP, *ICOL® AND ALL ADDITIONAL

GEND2280
GEND229%0
GEND2300
GEND2310
GEND2320
GEND2330
GEMND2340
GFND2350
GEND2360
3END2370
GEND2380
3END2390
END2400
GEND2410
GEND2420
GEND2430
GEND2440
GEND2450
GEND2460

¢NTRIES IN THE ROW LIST OF COLUMNS DO NOT MATCH GEND2470

LSTCOL ENTRIES.
THE COLUMN LIST FOR THE MATRIX.

72
JICOL IS LT LSTCOL(Y) SO FILE IN ICOL HERE.
PUSH DOWN LSTCOL AND LSVEC ENTRIES.

CALL TMT2(LSTCOL(J)4LSTCOL(J+1)sJCOUNT=-J+1)
CALL TMYZULSVEC (U} ,LSVEC (J+1),JCOUNT=J+1)

JCOUNT=JCOUNT+1

LSTCOLtJ)=1ICOL

LSVEC(J)=dVvAL{I)

JFR=J+1

IF{.JFR.LE.JCOUNT)

UPDATE J COUNT.

FILE COL NUMBER AND COL VALUE IN LSTCOL AND
LSVEC,

74
INCREMENT INITIAL CGLUMN LIST SUBSCRIPT VALUE
FOR NEXT COMPARE.

HAVE ALL J'S BEEN PROCESSED?

NOe GO TO INC.EMENT SUBSCRIPT FOR COLUMN ENTRY
IN A ROW.

GO 7O 76

YES

HAVE ALL I'S BEEN PROCESSED?

YES. COLUMN LIST UPDATE IS COMPLETE,

IF(1.EQ.ICOUNT) GO TO 83

60 TO 78

CONTINUE
G0 TN 83

I=1+1

NO

76
CONTINUE ~ DC I FOR £ACH ROW.

78
UPDATE 1 IMDEX

THEY WILL BE AODED TO THE END OFGENDZ2480

GEND2490
GEND2500
GEND2510
GEND2520
GEND2530
GEND2540
GEND2550
GENDZ 569
GEND2570
GEND25350
GEND25%2
5END2600
GEND2610
GEND2620
GEND2630
GEND2640
GEND2650
GEND2660
GEND2670
GEND2680
GEND2690
GENr2700
GEND2710
GEND2720
GEND2730
GEND2740
GEND2750
GEND2760
GEND2770
GEND2780
GEND2790
GEND2800
GEND2810
GEND2820
GEND2830
GEND2840
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80 GEND2850

ADD REMAINING I THRU ICOUNY ENTRIES IN ROW TO GEND2860

LSVEC AND LSTCOL. UPDATE ELEMENT COUNT (J COUNT)GEND2870

80 DO 82 Ks=1,ICOUNT GEND288O
JCOUNT=JCOUNT+1 GEND2890
LSVECHJICOUNT )= VAL (K) GEND2900
82 LSTCOL{JCOUNT)=JCOL(K) ) GEND2910
END OF UPDATE LSTCOL SEGMENT *GEND2920

*xxGEND2930

83 GEND2940

ADD COUNT OF D ELEMENTS IN ROW JUST COMPLETED TOGEND2950

COUNT OF D ELEMENTS IN THE MATRIX. GEND2960

83 NPELE=NPELE+ICOUNT GEND2970
WRITE D ROW NUMBER AND DATA, GEND2980
WRITE(ITAPE3)KDDAT ¢ 1S19 ICOUNT(JCOLLT)»I=1oICOUNT), GEND299C
{JVAL(1),1=1,ICOUNT) GEND3000

GEND3010

1S PRINT SWITCH ON? GEND3020

IFIKPRINT,NE.O} GO TO 88 GEND3030
YES GEND3040

SAVE ICOUNT, PRINT ICOUNT PRINT LINE IF ONE LINEGEND3050

ARRAY IS FULL. GEND3060

LS3TCNTILST ) =ICOUNT GEND3070
LST=LST+1 GEND3080
IFILST.LT,11) GO TO 88 GEND3090
PRINT 864LSTCNT GEND3100
FORMAT(1X,10112) GEND3110
LST=1 GEND3120
88 GEND3130

DIVIDE EACH D EFLEMENT BY ROW SUM T0O GET P ROWe GEND3140

S=KSUM GEND3150
00 90 1I=1,I1COUNT GENN3160
D=JVAL(])} GENU3170
PL1)=0/S GEND3180
WRITE P ROW ON ITAPE 2. GEND3190

WRITE(ITAPEZ IKPDAT ISy ICOUNTL(JCOLIT)oI=1y ICOUNT}, GEND3200
(P{I}yolly ICOUNT) GEND3210

GEND3220

END-OF~ROW HOUSEKEEPING. GEND3230

ACCUMULATE ROW SUM INTO S SUM, GEND3240

ISUMsISUM+KSUM GEND3250
SET 'PREVIOUS'ROW AND COL EQUAL ROW AND COL OF GEND3260

LAST RECORD READ, GEND3270

[31=1S12 GEND3280
15221522 - - - GEND3290
SET NUMBER OF ENTRIES IN ROW TO ONE. GEND3300

ICOUNT=] GEND3310
ARE THERE ADDITIONAL DATA RECORDS TO BE PRQO- GEND3320

CESSED FOR THE CURRENT MODEL? GEND3330

YES. GO TO STORE LATEST PAIR COLUMN AND FREQ IN GEND3340

A NIiWw ROW, GEND3350
TF{IN2.EQLINANDINPSH,L,ENQ.0) GO TO 40 GEND3360
NO GEND3370

THERE WAS A MODEL CHANGE OR READ EOF. GEND3380

10=102

SET CURRENT MODEL ID TO ID OF RECORD LAST READ.

GEND3390
GEND3400

IF PRIMT SWITCH IS ON AND THERE ARE ANY [COUNT GEND3410
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C ELEMENTS LEFT IN PRINT LINE, PRINT, GEND3420
iF(KPRINTJNEL.O) GO TO 93 GEND3430
IF(LSTLEQ.1) GO TO 93 GEND3440
LST=LSsT-1 GEND3450
PRINT 86y (LSTCNT(1}e1I=1,4LST) GEND3460

C GEND3470

c 93 GEND3480

c WRITE FILE END LABELS FOR D AND P, GEND3490

93 WRITE(ITAPE3)KDENDNFILLyNFILLyISCNT,NPELE GEND3500
PELE=NPELE GEND3510
WRITE(ITAPE2)KPENDoNFILLNFILL+ISCNT,PELE GEND3520

c FOR FROM-S, WRITE BEGINNING LABELs DATA RECORDs GEND3530

C END LABEL. GEND3540
WRITE(ITAPE3)KSBEGyNSFILENLoLABELS GEND3550
WRITE(ITAPE3)KSDATyNFILLoISCNT 9 (ISN{I)o1=14ISCNT), GEND3560

1 (ISVEC(1)+1=1,ISCNT) GEND3570
WRITE(ITAPE3)KSENDoNFILL ¢4NFILLISUMGNFILL GEND3580

C GEND3590

c FOR TD-Ss WRITE BEGINNING LABEL, DATA RECORD, GEND3600

C END LABEL. GEND3610
WRITE(ITAPE3)KSBEGyNAMES2 ¢NLyLABLS2 GEND3620
WRITEC(ITAPE3IKSDAToNFILLy JCOUNTs (LSTCOL(T)9I=19JCOUNT), GEND3630

1 {LSVEC(I)y1=1,JCOUNT) GEND3640
WRITE(ITAPE3IKSENDgyNFILLoNFILL ¢ ISUMGNFILL GEND3650

c GEND3660

C PRINT NUMBER OF NON-ZERO ELEMENTS AND NON-~ZERO GEND3670

c ROWS AND COLUMNS IN D MATRIX. GEND3680
PRINT 95,NPELE GEND3690
PRINT 964 ISCNT,JCOUNT GEND3700

95 FORMAT(42H THE NUMBER OF ELEMENTS IN THE D MATRIX IS +112) GEND3710
96 FORMAT(42H THE NUMBER OF ROWS IN THE D MATRIX IS 1112/ GEND3720
1 42H THE NUMBER OF COLUMNS IN THE D MATRIX IS »112) GEND3730
GEND3740

IS TRANSITION MODIFY TO BE EXECUTED? GEND3T750

NO, GO TO COPY P MATRIX. GEND3760

IF{MODSW.LT.0) GO TO 340 GEND3770
*%xXGEND3T780

*GEND3790

YES. GEND3800

TRANSITION MODIFY IS TO BE EXECUTED. GEND38B10

OO0 OON0 [ XaN el

TRANSITION MODIFY WILL ADD A ROW TO THE P MATRIXGEND3820

FOR EACH COLUMN WHICH DOES NOT HAVE A CORRE-~ GEND3830
SPONDING ROW PRESENT. GEND3840

GEND3850
IN THIS SECMENT OF THE PROGRAM; COMDARE THE P GEND3RSO
MATRIX LIST OF ROWS AND LIST OF COLUMNS, MAKE CEND38T0
ADDITIONS TO THESE LISTS AS REQUIRED BY THE GEMND3880
MODIFY OPERATION FOR THE CURRENT MNDIFY SWITCH GFEND3890
SETTINGS. GEND3900

GEND3910

DETERMINE ROWS TO BE ADDED BY TRANSITION MODIFY.GEND3920
UPDATE ISN, GEND3930
THIS IS CONCEPTUALLY & PAIR OF PARALLEL DO LOOPSGENDIGAO

D0 LOOPS ARE NO7V USED BECAUSE THE INDEX VALUES 5{ND3950
ARE CHANGING WITHIN THE R/NGE OF THE LOOP, GEND3960
GEND3970

INITIALIZE INDICES, GEND3980
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JADD - NUMBZR OF ELEMENTS ADDED TO THE ROW LIST.GEND3990

JADD=0 GEND4000
I IS SUBSCRIPT FOR LIST OF ROWS =~ ISN. GEND4O10

I=] GEND4020
J is SUBSCRIPT FOR LIST OF COLYUMNS = LSTCOL. GEND4030

J=] GEND404O
100 GEND4050

COMPARE COLUMN LIST ELEMENT AND ROW LIST ELEMENTGEND4060
TF(LSTCOL{J)+EQ.ISN(I)) GO TO 105 GEND40OT0
6D 7O 120 GEND408O
105 GEND4090

THE COLUMN NUMBER EQUALS THE ROW NUMBER, GEND4100

ARE THERE ANYMORE ENTRIES IN THE ROW LIST? GENU4110

YES. GO TO INCREMENT ROW SUBSCRIPT. GEND4120

IF{l.LT.ISCNT) GO TO 135 GEMD4130
NO GEND4140

ARE THERE ANYMORE ENTRIES IN LSTCOL? GEND4150

NO. DETERMINATION OF ROWS TO BE ADDED COMPLETE. GEND4160

IF(J.EQ,JCOUNT) GO TO 175 GERD4170
YES GEND4180

ADD REMAINING ELEMENTS IN COLUMN LIST TO ROW GEND4190

LIST, GEND4200

SUBSCRIPT OF FIRST COLUMN LIST ELEMENT TO BE GEND4210

ADDED 1S J+1, GEND4220

K=J+1 GEND4230
*%GEND4240

*GEND4250

110 GEND4260

PROGRAM SEGMENT TO ADD COLUMN LIST ENTRIES TO GEND4270

ROW LIST, GEND4280

UPDATE COUWT OF ROW ELEMENTS ADDED. GEND42390

JADD=JADD+1 GEND4300
UPDATE ROW LIST SUBSCRIPT, GEND4310

ISCNT=]SCNT+1 GEND4320
MOVE COLUMN LIST ELEMENT TO ROW LIST, GEND4330
ISNCISCNT)=LSTCOL{K) GEND4340
ARE ALL ELEMENTS TO BE ADDED BY THE MODIFY GEND4350

OPERATION DI!AGONAL ELEMENTS? GEND4360

YES. GO TO INCREMENT COLUMN LIST SUBSCRIPT,. GEND4370

1F{MODSW.EQ.0) GO YO 114 GEND4380
NO GEND4390

WAS THE STATE NUMBER JUST ADDED Tr: THE ROW LIST GEND440O

GENERATED FROM THE LAST CODE OF THE LASY GEND4410

VARIABLE? GEND4420

YES. GO TO INCREMENT COLUMN LIST SUBSCRIPTa GEND4430

TF(MOD{LSTCOL(K) +MODFAC).EQ.,0) GO TO 114 GEND4440
NO GEND4450

THEREFORE AN OFF DIAGONAL ELEMENT WILL BE ADDED.GEND4460

GENERATE THE COLUMN NUMBER OF THIS ELEMENT. GEND4470

1COL=LSTCOL (K} +MODSW GEND4430
GEND4490

THIS OFF DIAGONAL ELEMENT WILL ALWAYS BE GREATERGEND4500

THAN THE COLUMN NUMBER JUST PLACED IN THE ROW GEND4510

LiST, GEND4520

ADD THIS ELEMENT TO THE COLUMN LIST IF NECESSARYGEND4530

CALL FILE(ICOL4LSTCOL(K)JCOUNT=K+1¢JCOUNT) GEND4540
THE FILE SUBROUTINE WILL UPDATE JCOUNT IF AN GEND4550




Bl

118 F

t auaii o

114

OO OO0 O

120

121

[gXa N g X el o (o] (g) OAOOOO OO0

OO0 OO0 [ (e N el el (s XaNaleNel

125

[ Xel

IF{K,EQ.JCOUNT) GO TO 175

KaK+]
G0 10 110

-95-

ADDITION IS MADE TO THE COLUMN LIST. GEND4560
114 GEND4570

ARE THERE ANY MORE LSTCOL (JCOUNT) ELEMENTS? GEND4580
NOo LIST COMPARE COMPLETE, GEND4590
GEND46D0

YES GEND4610
INCREMENT SUBSCRIPT FOR LSTCOL ELEMENT TO BE GEND462Q
ADDED. GEND4630
GENDASAO

GEND4650

*GEND4660

**GEND4670

120 GEND4680

THE CURRENT COLUMN AND ROW NUMBERS ARE NOT EQUALGEND4690
IF THERE 1S A ROW PRESENT FOR WHICH THERE IS NO GEND4700

IF(LSTCOL(J)LGTLISNIL)) GO TO 125

JADD=JADD+1

CALL TMT2(ISN(I)ISN{I+1)oISCNT-1+1)

ISNI7)=LSTCOL(J)
ISCNT=ISCNT+1

IF({MODSW.EQ.O0) GO

IF(MOD(LSTCOL (J) +MODFAC).EQ.0) GN TO 135

ICOL=LSTCOL (J)+MODSW

CALL FILE(ICOL,LSTCOL(J)yJCOUNT=.)+1,JCOUNT)

GO 70 135

TF{1.EQ.ISCNT) GO

CORRESPONDING COLUMNe GO TO INCREMENT ROW SuUB- GEND4710
SCRIPT. GEND4T20

GEND4730
121 GEND4T740
THE CURRENT COLUMN NUMBER IS LESS THAN THE ROW GEND4750
NUMBER, ADD THIS ONE ELEMENT TO THE ROW LIST,. GEND4760
UPDATE COUNT OF ROW ELEMENTS ADDED, GEND4TT0

GEND4780
CALL TMT2 TO PUSH DOWN ROW LIST. GEND4790

GEND480O
PLACE COLUMN ELEMENT IN ROW LIST. GEND4810

GEND4820
ADD 1 TO NUMBER OF ENTRIES IN ROW LIST. GEND4830

GEND4840
ARE ALL ELEMENTS 70 BE ADDEO 8Y THE MODIFY GEND4850
OPERATION DIAGONAL ELEMENTS? GEND4860
YESe. GO TO INCREMENT BOTH ROW AND COLUMN LIST GEND4870
SUBSCRIPTS, GEND4BBO
T0 135 GEND4890
NO GEND4900
WAS THIS STATE NUMBER GENERATED FROM THE LAST END4910
CODE OF THE LAST VARIABLE? GEND4920
YES. GO TO INCREMENT BOTH ROW AND COLUMN LIST GEND4930
SUBSCRIPTS, GEND4940

GEND4950
NO GEND4960
THEREFDORE AN OFF DIAGONAL ELEMENT WILL BE ADDED.GEND4970
GENERATE THE COLUMN NUMBER OF THIS ELEMENT. GEND4980

GEND4990
ADD THIS ELEMENT TO THE COLUMN LIST IF NECESSARYGENDS00O

GENDS5010
TH: FILE SUBROUTINE WILL UPDATE JCOUNT If AN GEND5020
ADDITION IS MADE TO THE COLUMN LIST. GENDS5030
GO TO INCREMENT SUBSCRIPTS. GEND5040

GEND5050
125 GEND5060
CURRENT COLUMN ELEMENT IS GT CURRENT ROW ELEMENTGEND5070
ARE THERE ANYMORE ENTRIES IN ISN LIST? GENDS080
NOQ. ADD REMAINING COLUMN ENTRIES TC ROW LIST. GENDS5090
70 130 GENDS5100
YES GENDS5110
INCREMENT 1. GEND5120




T—

oy ——;

W

(e X g OO0 OO0 o0 OO OO0 (@} s ¥eNaXeNalal A

(X a] OO0 (@]

-96-

I=1+1 GEND5130

GO TGO NEXT COMPARE, GENDS5140

GO TO 100 GEND5150

130 GEND5160

THERE ARE NO MORE ENTRIES IN THE ROW LIST. GENDS5170

THERE ARE ENTRIES IN THE COLUMN LIST. ADD GEND5180

REMAINING COLUMN LIST ENTRIES TO THE ROW LIST. GEND5190

SUBSCRIPT OF FIRST LSTCOL ELEMENT TO BE ADDED GEND5200

IS Jo GENDS210

130 K=J GEND5220
GO TO ADD COLUMN ENTRIES TO ROW LIST, GEND5230

GO T0 110 GEND5240
GEND5250

135 GEND5260

YES GEND5270

THERE ARE ADDITIONAL ENTRIES IN THE ROW LIST. GENDS5280

INCREMENT ROW LIST SUBSCRIPT. GENDS5290

135 I=1+1 GENDS5300
ARE THERE ANYMORE ENTRIES IN LSTCOL? GEND5210

NO. LIST COMPARE COMPLETE. GENDS5320

140 1F{JL.EQ.JCOUNT) GO TO 175 GENDS5330
YES GEND5340

INCREMENT Je. GEND5350

J=J+1 GEND5360

GO TO COMPARE COLUMN LIST ELEMENT AND ROW LIST GENDS5370

ELEMENT, GENDS5380

G0 T0 100 GEND5390
*GENDS5400

*%%GEND5410

175 GEND5420

WERE ANY ADDITIONS MADE TO THE ROW LIST BY THE GEND5430

MODIFY OPERAYTION? GEND5440

175 IF(JADD.GT.0) GO TO 185 GEND5450
NO GEND54€0

PRINT MESSAGE THAT NO ROWS ARE BEING ADDED. GENDS5470

PRINT 180 GENDS5480

180 FORMAT{68H NO ROWS OR COLUMNS WERE ADDED T THE P MATRIX BY TRANSIGEND5490
1TION MODIFY,) GENDS5500
GO TO COPY P MATRIX,. GEND5510

GO TO 350 GEND5520

185 GEND5530

YES GEND5540

ADDITIONS WERE MADE TO THE ROW LIST BY TRANSIi- GEND5550

TION MODIFY, GEND5560

UPDATE COUNT OF NUMBER OF P ELEMENTS, GEND5570

185 NPELE=NPELE+JADD GENDS580
ORINT NUMBER ELEMENTS AND NUMBER ROWS IN P GEND5590

MATRIX. GEND5600

PRINT 194 GEND5610
PRINT 195,NPELE GEND5620
PRINT 1964 ISCNToJCOUNT GEND5630

194 FORMAT{56H CHANGES WERE MADE IN THE P MATRIX BY TRANSITION MODIFY.GEND5640

1) GEND5650
195 FORMAT(42H THE NUMBER OF ELEMENTS IN THE P MATRIX IS o112} GEND5660
196 FORMAT{42H THE NUMBER OF ROWS IN THE P MATRIX IS 2112/ GENDS670

1 42H THE NUMBER OF COLUMNS IN THE P MATRIX IS ,I12) GEND5680

*x%GENDS5690
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REWIND 1TAPE2

MODIFY LOCP

TRANS MODIFY MAKES CHANGES TO P MATRIX ONLY,
D AND S ARE NOT CHANGED.

ISW=0 FOR READ ANOTHER P RECORD.

ISW =1 FOR BY PASS READ P RECORD.

COPY P MATRIX, ADD NEW ROWS AS REQUIRED,

REWIND ITAPE 2 COPY P BEGINNING RECORD FROM
ITAPE 2 TO ITAPE 3,

READ (ITAPE2)KTYPE,NPFILE +NyLABELP
WRITE(ITVAPE3)KTYPE,NPFILEIN)LABELP

WRITE P ISN RECORDS ON ITAPE 3,

WRITE(ITAPE3)IKPLSToISCNTo(ISN(I)o1=1oISCNT) yMODSW,MODFAC
WRITE(ITAPE3)KPLST¢JCOUNT oy (LSTCOL(I) pI=1yJCOUNT) o NUMROyNUMYR

200 15W=0
PVALUE=},0D0

DO 260 i=1,15CNT

200

SET ISW TO INDICATE A P DATA RECORD IS TO BE
READ.

SET P VALUE=1,0

DO FOR EACH ENTRY [N LIST OF ROWS.

BRANCH ON ISW,

IF(ISW.NE,O) GO TO 210

1SW=0
READ A P DATA RECORD FOR ROW 1ROW.

READ{ITAPE2}KPROWNs IROWy JCOUNT 4 {JCOL (M) 4 Mx14 ICOUNT }y
1 {P{M)M=l, ICOUNT)

WAS A P END RECORD READ?

*GENDS5700
GEND57190
GEND5720
GEND5730C
GEND5T40
GENDS5750
GEND5760
GENDSTT0
GEND5T780
GENDST7%0
GENDS5B800
GEND581C
GEND5820
GEND5830
GEND5840
GEND5850
GEND5860
GEND5870
GEND5880
GEND5890
GEND5900
GENDS5910
GEND5920
GEND5930
GEND5940
GENDS5950
GENDS5960
GENDS59T0
GEND5980
GEND5990
GEND6000
GEND6910

YES. GO TO PROCESS REMAINING ENTRIES IN ROW LISTGEND6020
IF(KPROW,EQ.KPEND) GO Y1y 280

210
NO

IS P MATRIX ROW JUST READ EQUAL I°'TH ENTRY IN

LIST OF ROWS? |
YES. GO TO WRITE P RECORD.

210 IF(IROWL.EQ.ISN(I)) GG TO 250

22% ICOL=ISN(I)

225
NO

ROW NUMBER JUST READ IS GREATER THAN ROW LIST

ENTRY.
ADD A ROW REGCORD T P MATRIX,.
DETERMINE COLUMN NUABER FOR RGW BEING ADDED,

I1F (MODSW.EQ,0) GO YO 245
IF(MOD(ICOL +MODFAC) ,NE,O}) ICOL=ICOL+MODSHW

245
WRITE GENERATED P RECORD,

245 WRITE(ITAPE3)KPDAT ISN{T)NFILL,ICOL,PVALUE

ISW=]
GO TO 260

SET IS5y TO INDICATE BYPASS READ P RECORD SINCE

LAST RECORD READ HAS NOT BEEN WRITTEN.

250

GENDE&030
GEND604O
GEND6050
GEND606C
GEND60T0
GEND6080
GEND6090
GEND6100
GEND6110
GEND6120
GEND613Y
GENDSLILS
GEND6150
GEND6160
GEND6170
GEND6180
GENDS1SO
GEND6200
GEND6210
GEND6220
GEND6230
GEND6240
GEND6250
GEND6260
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c WRITE AN DRIGINAL ROM. GEND6270
250 WRITE(ITAPE3 )KPROW, IROWy ICOUNT» (JCOL (M) ¢M=14 JCOUNT) GEND6280

1 {P(M)4M=1,]COUNT) GEND6290

C SET ISW=0 GEND6200
ISW=0 GEND631C

c 260 GeND6320
c CONTINUE GEND6320
260 CONTINUE GEND6340

c 279 GEND6350
C ALL ROW LIST ELEMENTS HAVE BEEN PROCESCED. GEND6360
c WRITE UPDATED P END RECORD. GEND63T0
270 PELE=NPELE GEND6380
WRITE(ITAPE3)KPENDyNFILL NFILLyISCNT4PELE GENDE390

GO Y0 320 GEND6400

C 280 GEND6410
C YES GEND6420
C ALL ORIG P RECORDS CCPIED BUT ITEMS REMAINING GEHD6430
C IN ISN TO BE PROCESSED, GENDE44O
c FOR REMAINING ENTRIZS IN ISN GENERATE AND WRITE GEND6450
c A P DATA RECUORD, GEND6460
280 DO 290 K=1,ISCNT GENDS64T0
I1COL=ISN(K) GEND6480
I¥(MODSW.EQ.C) GO TO 290 GEND6490
1F{MOD( ICOL +MODFAC) .MELO) ICOL=ICOL+MOD3SW GEND65CO

290 WRIVE(ITAPE3)KPDAT(ISNIK) ¢NFILLyICOLyPVALUE GEND6510
60 TO 270 GEND6520

c *GEND6530
c ***¥GEND6540
c GEND6550
c 320 ° GEND6560
C TRANS MOD OF THIS MATRIX COMPLETE. GEND6STQ
c UPDATE COUNT OF OUTPUT TAPE FILES. GEND6580
320 NFILES=NFILES+4 ) GEND6590

c HAVE ALL INPUT DATA RECORDS BEEN READ? GEND6600
c YES = RETURN, GEND6E10
IF(INPSW.EQ.,1) GO TO 330 GEND6620

c NO - PROCESS NEXT MODEL. GEND6630
c IF THERE IS ONE, GENDS640
c HAVE THE NUMBER OF MODELS SPECIFIED BEEN PROCES-~GEND6650
c SED? GEND666C
NTIMES=NTIMES~1 GEND6670
IF{NTIMES.EQ.0) GO YO 330 GEND6680

C NC GEND6690
c READ NZERO, MODSW, MODFAC FOR NEXT MODEL. GEND6700
READ 2¢NZERO+MODSW.MODFAC GENDST1O

C GO 7O INITIALIZE FOR NEW MODEL. GENDS6720
60 70 10 GEND6730

c 330 GEND6740
c YES GEND6750
c SET FILE NAME TO BLANK, ADD 1 TG NUMBER OF GEND6760
c FILES. GEND6TTO
330 DO 331 M=1,46 GENDETBO
331 NSFILE(M)=KBLANK GEND6790
NFILES=NFILES+] GEND6800

c WRITE END POSITIONING RECORD. GEND6810
WRITE{ITAPE3)IKNEXToyNSFILEJNFILL NFILES GEND6820

c REWIND OQUTPUT UNLT, GEND6830




T

o?
-\ emrm— .

I

K4

anan o

adn

OO0 OOO0 O O OO0 O

340
345

350

357

360

400
405

REWIND 1Y

RETURN

PRINT 345
FORMAT (28
REWIND 1Y

READUITAP
WRITE{ITA

WRITE(ITA
WRITE(ITA

ITO=1SCNY
00 360G 1=
READ (1TA
WRITE(ITA

GO TO 320

PRINT 405
FORMAT(38

STOP

ISN
1SVEC
JCoL
JVAL
P

LSTCOL

tsved

ICOUNT
ISCNT
1SUM
ITAPEL
ITAPE2

APE3

RETURN

NO,

BY PASS TRANS KODIFY

BECAUSE MODSW SPECIFIES BYPASS.
H TRANSITION MODIFY BYPASSED.)

BECAUSE NO ELEMENTS NEED TO BE ADDED.

GENDEB4O
GEND6850
GEND6860
GENDG8 7O
GEND68RO
GEND6890
GEND6900
GEND6910
GEND6920
GEND6930

COPY ORIG P FROM TEMPORARY TO PERMANENT STORAGE.GEND6940

APE2

READ AND WRITE BEGINNING LABEL.
E2)KTYPEJHPFILE N LABELP
PE3IIKTYPE¢NPFILEyNoLABELP

WRITE ROW AND COLUMN LIST RECORDS
PE3)KPLSTy ISCNTo{ISN(1)yI=1yISCNT)oMODSW,MODFAC

PE3)IKPLST o JCOUNT o (LSTCOL(T) 9 I1=14JCOUNT) 4NUMMD, NUMYR
COPY DATA RECORDS.

+1

1.170

PE2IKTYPEIROW)IC o {JCOL (M) oMuloIC) o (P (M) yM=],]C)
PE3)KTYPES IROWoICo {JCOL(M) o Mu1oIC) o (P(M) yM=]l,]C)
GO TO INCREMENT OUTPUT FILE COUNT,

400
EOF

PRINT ERROR MESSAGE,
FIRST READ OF INPUT DATA TAPE.)
EXIT

H EOF ON

REFERENCE LIST,
SUBROUTINE ARGUMENTS,

ROW NUMBER ARRAY,

ROW SUM ARRAY,

COL NUMBER ARRAY FOR A RNW.

COL ELEMENT ARRAY FOR A ROW,

ARRAY OF PROBABILITY ELEMENTS IN A ROW.

JVAL AND P MAY SHARE THE SAME CORE LOCATIONS.
ARRAY CONTAINING tIST OF COLUMNS PRESENT,
ASRAY CONTAINING COLUMN SuMsS -~ YO S.

NOTHER VARIABLES,

NUMBER ENTRIES IN JCOL AND JVAL.
NUMBER ENTRIES IN ISN AND ISVEC.
S VECTOR SUM,

INPUT, STATE NUMBER PAIRS PLUS FREQUENC'Y,

UNJT USED FOR TEMPORARY 3TORAGE OF UNMODIFIED P MATRIX.
THE BEGINNING LABEL, DATA RECORDS FOR ROWS EXISTING IN
THE D MATRIX AND END LABEL WILL BE JRITTEN ON THIS UNIT,
ROW AND COLUMN LIST RECORDNDS AND DATA RECORDS FOR ROWS

AND P,

GEND6950
GEND6960
GEND6970
GEND6980
GEND6990
GEND7000
GENDT010
GEND7020
GEND7030
GEND7040
GEND7050
GENDT7060
GENDT7070
GEND7080
GENDT090
GENDT100
GENDT7110
GENDT120
GEND7130
GENDT140
GENDT150
GENDT160
GEND7170
GEND7180
GENDT7190
GEND7200
GEND7210
GENDT7220
GEND7230
GEND7240
GEND7250
GENDT260
GEND7270
GEND7280
GEND7290
GEND7300
GEND7310
GENDT7320
GENDT330
GEND7340
GEND7350
GEND7360
GEND7370
GENDT380
GEND7390
GENDT7400
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ITAPES3
INPSHW
JADD

JCOUNT
KPRINT

LSTCNTY
LST
MODSHW

MODFAC

NFILL
NL
NTIMES

NPELE
NFILES

NZERO

END
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ADDED BY TRANSITION MODIFY WILL NOT BE WRITTEN ON THIS GENDT410
UNIT, GEND7420
D MATRIXy FROM=Sy TO~-Sy FINAL P MATRIX. GEND7430
0 IF RECORD ON ITAPE1l READ, GEND7440
1 IF EOF ON ITAPcl READ. GEND7450
GENDT460

NUMBER OF ELEMENTS ADDED TO THE ROW LIST BY TRANSITION GENDT470
MODIFY, GEND7480
NUMBER OF ENWTRIES IN LSTCOL AND LSVEC. GEND7490
A SWITCH TO CONTROL THE LISTING OF THE NUMBER OF NON-ZEROGEND7500
ELEMENTS IN EACH NON-ZERO ROW OF THE D MATRIX. GEND7510
0 ~ PRINT, GEND7520
1 - DO NOT PRINT. GEND7530
ARRAY FOR 1 PRINT LINE OF ICOUNT VALUES, GEND7540
SUBSCRIPT FOR LSTCNT. GEND7550
TRANSITION MODIFY SWITCH, GEND7560
-1 BYPASS GEND7570
C EXECUTE. ADD DIAG ELEMENT, GENDT7580

+N EXECUTE, ADD ELEMENT TO DIAG POSITION + N. GEND7590
ENTERED WHEN MODSW=+N, THE IS THE LAST CODE FOR THE LAST GEMD7600
VARIABLE IN THE STATE DEFINITION. GEND7610
GEND7620

FILLER VARIABLE CONTAINING A ONE. GEND7630
LENGTH OF ALL LABEL ARRAYS, GEND7640
NUMBER OF TIME PERIGDS FOR WHICH D S AND P ARE TO BE GENDTE50

GENERATED, MAY BE LESS THAN THE NUMBER OF TIME PERIODS ONGENDT660
THE INPUT TAPE, BUT NO POSITIONING IS PROVIDED FOR. THE GENDT7670

FIRST NTIMES DATA SETS WILL BE PROCESSED. GEND7680
NUMBER OF NON-ZERO ELEMENTS IN THE MATRIX. GENDT690
COUNT OF NUMBER OF FILES WRITTEN ON ITAPE3 -~ FINAL OUTPUTGENDTT00
TAPE ON WHICH Dy Sy AND P ARRAYS ARE WRITTEN. GENDT710
ADJUSTMENT FOR STATE ZERO SO THAT *'OUTSIDE WORLD® IS GEND7720
LARGE, GENDT730

GENDTT740

GENDTT50
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SUBROUTINE LSTPAT(IYRS,ISTATE) 1L.STPOO10
LSTP0O020
SUBROUTINE TO LIST STATE NUMBER PATTERNS, LSTPOO30

THE MODEL NUMBER AND FREQUENCY RANGE SPECIFICA- LSTP0O40
TIONS FOR THE PATTERNS TO BE LISTED WILL BE READLSTPOO50

FROM CONTROL CARDS. LSTPOO6O
LSTPOOTO

IMPLICIT REAL%8 (A-Hy0-2) LSTPOOSO
DIMENSION IDENT(30),1YRS(1),ISTATE(L) LSTP0O090
READ INPUT UNIT IDy NYRS -~ NUMBER OF TIME LSTPO100

PERIODS, NFREQ -~ TOTAL NUMBER OF CASES. LSTPOL110

READ 20, 1TAL ~-NYRS,NFREQ LSTPOL120
FORMAT(3112) LSTPO130
REWIND INPUT UNIT,. LSTPOL140

REWIND ITAPE LSTPO150
FLOAT NUMBER OF CASES VARIABLE. LSTPOL160

FREQ=NFREQ . LSTPO170
READ ARRAY IYRS - A DATE FOR EACH TIME PERIOD. LSTPO180

READ 30, (IYRS{I}4I=1,NYRS) LSTPO190
FORMAT(20A4%) LSTP0200
SET SWITCH INDICATING NO UNPROCESSED DATA RECORDLSTP0210

IN CORE, LSTP0220

KSKIP=0 LSTP0230
COMPUTE NUMBER OF PRINT LINES PER PATTERN AND  LSTP0240

NUMBER OF PATTERNS PER PAGE, WHEN NYRS IS 9, AN LSTP0250

EXTRA LINE WILL BE SPACED AFTER EACH PATTERN LSTPO260

PRINT, THE HEADING REQUIRES ONE SET OF LINES. LSTP0265
{ILPAT={NYRS=1)/9+1 LSTPO270
IF{NYRS.EQe9) NLPAT=NLPAT+1 LSTPO275
NPPAGE=53/NLPAT-1 LSTP0O280
READ FROM=FREQUENCY VALUE, TO-FREQUENCY VALUE  tSTP0290

AND MODEL NUMBER, LSTPO300

READ 20,NFROM,NTO,MODELN LSTPO310
IS THIS A RETURN CARD? LSTPO320D

IF{NFROM,GE.0) GO TO 45 LSTPO330
YES LSTPO340

REWIND INPUT. LSTPO350

REWIND ITAPE LSTPO340
SPACE PRINTED OUTPUT TO A NEW PAGE. LSTPO3T0

PRINT 50 LSTPO380
FORMAT(1H1) LSTPO390
RETURN, L.STP0400

RETURN LSTPO4LO
LSTPO420

NO ~ THE CARD JUST READ DID NOT SPECIFY A RETURNLSTP0430

TG THE CALLING PROGRAM, LSTP0440

READ HEADING FOR LIST INTO ARRAY IDENT, LSTPO450

READ 30, IDENT LSTPO460
INITIALIZE TYPE OF FREQUENCY RANGE SPECIFICATIONLSTPO4T0

SWITCH. LSTPO480O

NSW=0 LSTPO490

TF(NFROM,EQ.0.AND

IF ALL PATTERNS ARE TO RE PRINTEDs SET NSW =1. LSTP0500

«NTO.EQ.0) NSW=1 LSTPO510

IF ALL PATTERNS WITH A FREQUENCY GREATER THAN LSTPO520
NFROM ARE TO BE PRIMTEDs SET NSW = 2, LSTPOS30

IF(NFROM{GT0ANDJNTOEQeO) NSW=2 LSTPO540
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IF ALL PATTERNS WITH A FREQUENCY IN THE LSTPOS50

SPECIFIED MFROM - NTO RANGE ARE TO BE PRINTEDe LSTPO560

SET NSW = 3, LSTPOS70

IF({NFROMGT o0 ANDNTOeGTo0) cAND. (NTO,GE.,RFROM)) NSW=3 LSTPOS80

§iS THE TYPE OF RANGE SWITCH STILL 2ERO? LSTPOS90

YES. GO TO PRINT ERROR MESSAGE, L5TP0600

IF(NSW.EQ.0) GO TO 300 LSTPOG1O
L.STPO620

NO - THE RANGE SPECIFICATION IS LEGai. LSTPO430

LSTP0O640

INITIALIZATION FOR THIS LIST, LSTPO&S0

NUMBER OF PATTERNS LISTED. LSTPOG60O

LISTN=Q LSTPO6T0

) FREQ SUM OF PATTERNS LISTED. LSTPO68O
LSTSUM=0 LSTPO690
NUMBER OF PATTERNS READ. LSTPOTOO

NPAT = O LSTPOT10
NUMBER OF -PATTERME ON CURRENT PAGE, LSTPO720

NPCUR=0 LSTPOT30
PRINT HEADING LSTPOT40

SKIP TO A NEW PAGE AND PRINT HEADING FROM ARRAY LSTPO750

TIDENT,. LSTPOT60

80 PRINT 90, IDENT LSTPO770
90 FORMAT(1H1,30A4) LSTPO780
BRANCH ON NSW AND PRINT TYPE OF FREQUENCY LSTPO790

SELECTION, LSTPOBOO

GO TO (100+1104120) ¢NSW LSTPO810

' NSW = 1 ALL PATTERNS. LSTPOB20

100 PRINT 105 LSTPO830
105 FCRMAT(/36H LIST OF ALL STATE NUMBER PATTERNS ) LSTPO840
GO TO 140 LSTP0O850
NSW = 2 PATTERNS WITH FREQO GE NFROM, LSTPO860

110 PRINT 115,NFROM LSTPOBT70
115 FORMAT(/68H LIST OF STATE NUMBER PATTERNS WITH FREQUENCY GREATER TLSTP0O880
1HAN OR EQUAL LSTPOB90

GO TO 140 LSTPOS00
NSW = 3 PATTERNS IN NFROM - NTO RANGE. LSTPO910

120 POINT 125,NFROM,NTO LSTPO920
125 FORMAT(/55H LIST OF STATE NUMBER PATTERNS WITH FREQUENCY IN RANGE LSTP0930
14 1846H THRU ,18) LSTP0940
LSTPO950

140 LSTPO960

PRINT COLUMN HEADING INCLUDING THE DATE ARRAY LSTPO9TO

IYRS, LSTPO980

140 PRINT 145,({1YRS(I),4I=14NYRS) LSTP0990
145 FORMAT{/13X,8HPER CENT,3X,21H STATE NUMBER PATTERN/6X4s18HFREQ OFLSTP1000
1 TOTAL 29(8XsAR)/ (24X99(8XeA4))) LSTP1010
PRINT 150 LSTP1020

150 FORMAT(/) LSTP1030
LSTP1040

AT THIS POINT IN THE PRCGRAMy NPCUR WILL BE 2EROLSTP10SO

WHEN THE HEADING JUST PRINTED IS FOR THE FIRST +STP1060

PAGE OF OUTPUT FOR A MODEL. NPCUR WILIL BE EQUAL LSTP1070

NPPAGE WHEN THE HEADING JUST PRINTED IS FOR AN LSTP1080

ADDITIONAL PAGE FOR THE MODEL. THE SELECTED LSTP1090

PATTERN WHICH COULD NOT BE PRINTED ON THE PRE- LSTP1100

CEDING PAGE IS READY TO BE PRINTED,.

LSTP1110
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LSTP1120
1S THERE A PATTERN READY TO BE PRINTED? LSTP1130
IF{NPCUR.EQ.0) GO TO 160 LSTP1140
YES LSTP1150
SET NUMBER OF PATTERNS ON THIS PAGE TO ZERO. LSTF1160
NPCUR=0 LSTP1170
GD TO-PRINT A PATTERN. LSTP1180
GO 70 215 LSTP1190
*kx . §TP1200
*LSTP1210
READ PATTERNS AND PRINT IF IN RANGE, LSTP1220
IS A RECORD T0O BE READ? LSTP1230
IF(KSKIP.EQ,0) GO TO 170 LSTP1240
NO. LSTP1250
SET KSKIP TO 0. LSTP1260
KSKIP=0 LSTP1270
GO 70 175 LSTP1280
170 LSTP1290
YES, LSTP1300
READ A RECORD. LSTP1310
READ(ITAPE,END=254)MODLy (ISTATE(N) 4N=14NYRS) 4 IFREQ LSTP1320
NO EOF, LSTP1330
iS THE MODEL NUMBER READ FROM THE INPUT FILE LSTP1340
EQUAL THE MODEL NUMBER IN THE CONTROL CARD? LSTP1350
NO., GO TO END OF MODEL PROCESSING, LSTP1360
IF(MODL.NE,MODELN) GO TO 250 LSTP1370
YES LSTP1380
) COUNT RECORD READ, LSTP1390
NPAT=NPAT+] LSTP1400
LSTP1410
IS THE FREQUENCY OF THE CURRENT PATTERN RECORD LSTP1420
IN THE SPECIFIED FREQUENCY RANGE? LSTP1430
LSTP1440
BRANCH ON NSW (TYPE OF FREQUENCY SELECTION() LSTP1450
GO TO (21042004190) 4NSW LSTP1460
190 LSTP1470
IS FREQUENCY GREATER THAN NTO? LSTP1480
IF(IFREQ.,GT.NTO) GO TO 240 LSTP1490
200 LSTP1500
NO LSTP1510
IS FREQUENCY LESS THAN NFROM? LSTP1520
IF{IFREQ.LT.NFROM) GO TO 240 LSTRP1530
NO LSiP1540
T LSTP1550
FREQUENCY IS IN SPECIFIED RANGE. LSTP1560
LSTP1570
IS THERE SPACE ON THE CURRENT PAGE TO PRINT THISLSTP1580
PATTERN? LSTP1E ©
NO. GO TO SKIP TO A NEW PAGE. RETURN TO 215, LSTP1600
IF{NPCUR,EQ.NPPAGE) GO TO 80 LSTP1610
LSTP1620
YES LSTP1630
ADD 1 TO PATTERNS LISTED. LSTP1640
LISTN=LISTN+1 LSTP1650
ADD FREQUENCY OF THIS PATTERN TO FREQ-SUM FOR LSTP1660
THIS LIST, LSTPL670
LSTSUM= STSUM+IFREQ LSTP1680
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COMPUTE PERCENT FOR THE FREQUENCY OF THIS LSTP1690

PATTERN, LSTP1700
PERCNT={(DFLOAT(IFREQ}/FREQ)*100.,0D0 LSTP1710
PRINT THIS PATTERN AND THE PERCENT VALUE JUST LSTPL720

COMPUTED, LSTP1730

PRINT 220, 1FREQ.PERCNT, (ISTATE(N)¢N=1,NYRS) LSTP1740
FORMAT(2Xs 1BoF11,443Xs9112/ (24X49112)) LSTPLT50
ADD 1 70 THE NUMBER OF PATTERNS PRINTED ON THIS LSTP1760

PAGE. LSTP1770

NPCUR=NPCUR+1 LSTP1780
LSTP1790

CONTINUE LSTP1800

CONTINUE LSTP1810
GO TO READ A RECORD. LSTP1820

60 70 170 LSTP1830
*L.STP1840

*%%).STP1850

LSTP1860

THE MODEL NUMBER. IN THE RECORD JUST READ FROM LSTP1870

THE INPUT FILE DOES NOT EQUAL THE MODEL NUMBER LSTP1880

IN THE CONTROL CARD. LSTP1890

HAVE ANY PATTERNS FOR THE MODEL SPECIFIED IN THELSTP1900

CONTROL CARD BEEN READ? LSTP1S10

IFINPAT.EQ,0) GO TO 350 LSTP1920
YES LSTP1930

SET UNPROCESSED RFCORD IN CORE SWITCH. LSTP1940

KSKIP=1 LSTP1950
6N TO 255 . LS7P1960
254 - LSTP1970

EOF ON READ ’ LSTP1980

REWIND INPUT UNIT. . LSTP1990

REWIND ITAPE LSTP2000
PRINT SUMMARY INFD. LSTP2010

COMPUTE PERCENT FOR SUM FOR THIS LIST. LStTP2020
PERCNT=(DFLOAT(LSTSUM) /FREQ)*100,0D0 LSTP2030
PRINT SUMMARY DATA FOR THIS LIST. LSTP2040

SKIP TD A NEW PAGE IF NECESSARY, LSTP2050

IF{ (NPCURXNLPAT+4),GT, (NPPAGEXNLPAT)) PRINT 90, IDENT LSTP2060
PRINT 2604,LSTSUM,PERCNTHLISTN LSTP2070
FORMAT(//1X 419¢F11.443Xe112y17H PATTERNS LISTED.) L.STP2080
PFRCNT=100,0 LSTP2090
PRINT 270.NFREQ.PERCNT+NPAT LSTP2100
FORMAT(2X9180F11e493X9112,16H PATTERNS TOTAL.) LSTP2110
GO TO READ NEXT CONTROL CuRD. LSTP2120

G0 T0O 40 LSTP2130
L3TP2140

300 LSTP2150

YES ~ THE RANGE SPECIFICATION 1S ILLEGAL. LSTP2160

PRINT ERROR IN CONTROL CARDS MESSAGE. LSTP2170

PRINT 3104NFROM(NTO LSTP2180
FORMAT(37THILSTPAT.«CONTROL CARD ERROR. NFROM = ,11245%¢7H NTO = 4 LSTP2190
1112) LSTP2200
EXIY LSTP2210

ST0P LSTP2220
350 LSTP2230

NO - MODEL NUMBER IN CONTROL CARD COES NOT MATCHLSTP2240

TAPE MODEL NUMBER.

LSTP2250
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c PRINT ERROR MESSAGE. LSTP2260
350 PRINT 360,MODELNMODL LSTP2270
360 FORMAT(22HILSTPAT,.CARD MODEL NDy112+5Xy14H TAPE MODEL NO,112) LSTP2280

C EXIT LSTP2290

STOP LSTP23GU

c LSTP2310

c REFERENCE LIST. LSTP2320

C LSTP2330

c SUBROUTINE ARGUMENTS. LSTP2340

¢ - LSTP2350

c IYRS = ARRAY FOR LIST OF YEARS. EACH ELEMENT IS READ AND PRINTEDLSTPZ2360

c AS AN A4 FIELD, THEREFORE THE DATE MAY BE YEAR ONLY- 1969LSTP2370

c OR MONTH AND YEAR~- 6-69, LSTP2380

(% ISTATE -~ ARRAY FOR LIST OF STATE NUMBERS, LSTF2390

C LSTP2400

c OTHER VARIABLES, LSTP2410

c LSTP2420

c IDENT - ARRAY FOR HEADING TO IDENTIFY MODEL. (30A4), LSTP2430

C ITAFPE = INPUT UNIT, LSTP2440

C KSKIP = 0O NO UNPROCESSED DATA RECORD IN CORE. LSTP2450

c 1 AN UNPROCESSED DATA RECORD IS IN CORE- THIS WILL OCCUR LS8TP2460

c WHEN THERE IS A MODEL CHANGE IN THE INPUT RECORDS. LSTP2470

c LISTN ~ NUMBER OF PATTERNS LISTED. LSTP2480

c LSTSUM - Sis GF FREQ FOR PATTERNS LISTED,. LSTP2490

c NYRS ~ NUMBER OF TIME PERIODS /%D STATE NUMBERS. LSTP2500

c NPAT ~ NUMBER OF UNIQUE PATTERN> READ FOR A MODEL. LSTP2510C

C NFREQ -~ NUMBER OF CASES IN THE MODEL. LSTP2520

C NFROK <~ FROM AND TO VALUES FUR FREQUENCY LSTP2530

c NTO - RANGE TO BE PRINTEOD, LSTP2540

c NSW - SET ON BASIS OF NFROM AND NTO VALUES, LSTP2550

c 1=PRINT ALL PATTERNS, LSTP2560

C 2=PRINT ALL PATTERNS WHOSE FREQ.,GE.NFRIM, LSTP2570

c 3=PRINT ALL PATTERNS WHERE NFROMJLELFREQeLE.NTO, LSTP2580

END LSTP2590

B wmn e e e e
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SUBROUTINE NUDATE(MONTHyMYEAR ¢ NUMMO ¢NUMYR) NUDAOO10

c NUDAQO029
¢ THE NEW DATE ROUTINE WILL INCREMENT THE UATE IN NUDAQO30
c THE S VECTOR NAME BY THE MONTH AND YEAR FACTORS NUDA0040O
c OF THE P MATRIX BEING USED IN THE SXP OPERATION.NUDAOOS50
c NUDAGO®0
C DATA STATEMENT SETTING UP MLIST-AN ARRAY NUDAOOTO
c CONTAINING 12 MONTH NAMES 3 CHARACTERS EACH. NUDAQOBO
DIMENSION MLIST(12) NUDA0OO90

OATA MLIST/48HJAN FES MAR APR MAY JUN JUL AUG SEP OCT NOV DEC / NUDAO10GO

c DATA STATEMENT SETTVING UP LITERAL ZEROC WORD FOR NUDAQ110
C USE IN BINARY-HEX CONVERSION,. NUDAO120
DATA NZERO/4H0000/ NUDAO130

c **¥%xNUDAO140
c *NUDAO150
C INCREMENT MONTH NUDAO160
c SET MONTH INCREMENT CARRY OVER VARIABLE TO ZERD.NUDAO170
NADD=0 NUDAO180

c 1S THE MONTH INCREMENT VALUE EQUAL ZER5? NUDAO190
c YES. MONTH WItL NOT CHANGE. GO TO JACREMENT YRe NUDAO20O
TF{NUMMO.EQ.0) GO YO 50 NUDLO210

c NO NUDA0220
C IS THE ENTRY PASSED IN THE MONTH FIELD IN THE NUDAO230
c MONTH LIST? . NUDA0240
00 20 I=1,12 NUDA0250
IF(MONTH,EQ.MLIST(I)) GO TO 30 NUDA0260

20 CONTINUE NUDAO270

c NO . NUDAO280
C PRINT MESSAGE THAT MONTH DID NOT MATCH, NUDA0D290
PRINT 254MONTH NUDA0O300

25 FORMAT{50H NAME IN MONTH DOES NOT MATCH ANY NAMS IN MLIST., ¢A4) NUDAO310

c CONTINUE. NUDAQ320
GO TO 50 NUDA0330

c YES NUDAO340
c MONTH MATCH, NUDA0350
c NEW MONTH POSITION EQUALS OLD MONTH POSITION NUDA0360
c PLUS MONTH INCREMENT, NUDA0370
30 I=1+NUMMO NUDAO380

c IS THE SUBSCRIPT LESS THAN OR EQ 12? NUDAO390
c . YES. CURRENT SUBSCRIPT VALUE IS NEW MONTH NUMBERNUDA04GO
IF({I.LE.12) GO TO 40 NUDA0410

c NO NUDA0420
c SET CARRY OVER VALUE FOR YEAR. NUDA0430
NADD=1 NUDAO440

c ADJUST MONTH LIST SUBSCRIPT, NUDAQ4S0
1=MOD(I,12) NUDAG460

c REPLACE INPUT MONTH ENTRY BY NEW MONTH, NUDA0O470
40 MONTH=MLIST(I) NUDA0O480

c *NUDA0490
C *%%xNUDAOS500
c *NUDAOS10
c INCREMENT YEAR NUDADS520
C TOTAL YEAR INCREMENT EQUALS MONTH CARRY OVER NUDA0S530
c PLUS INPUT YEAR INCREMENT, NUDA0S40
50 NADD=NADD+NUMYR NUDAOS50

c IS THE TOTAL YEAR INCREMENT ZERO? NUDA0560
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YES NUDAQS570

RETURN NUDAOS8(

IF(NADD.EQ.0) RETURN NUDAQS590
NO NUDAQ600

CONVERT EACH CHARACTER IN THE INPUT YEAR NUDAO610

ARGUMENT FROM A HEXADECIMAL TO A BINARY NUDAO620

CHARACTER, NUDA0630

NYR=MYEAR~NZERO NUDA0640
N1=NYR/2%%24 NUDA0650
NYR=NYR~-N1*2%%24 NUDA0660
N2=NYR/2%%16 NUDA0670
NYR=NYR=N2*2%%]6 NUBA0680
N3=NYR/2%%8 NUDAO0690
N4=NYR=-N3*2%%8 NUDAOT00
NUDAOT10

COMBINE THESE BINARY CHARACTERS INTD a TOTAL NUDAQT20

BINARY YEAR VALUE AND ADD THE TOTAL YEAR INCRE- NUDAOT30

MENT. NUBAOT40
NYR=N1%1000+NZ2*100+N83%10+N4+NADD NUDADT50
CONVERT THE INCREMENTED YEAR FROM A BINARY VALUENUDAOT60

TO BINARY CHARACTERS, NUDAOT70

Ni1=NYR/1000 NUDAOT80
NYR=NYR~N1%1000 NUDAQT90
N2=NYR/100 NUDAOBOO
NYR=NYR~N2*100 NUDAOB10
N3=NYR/10 NUDA0820
N4=NYR=N3*i( NUDA0830
COMBINE THESE BINARY CHARACTERS AND THE WORD NUDAO840

CONTAINING ZERO CHARACTERS TO FORM THE HEXADECI-NUDAOBS50

MAL VALUE OF THE NEW YEAR. NUDAOS60
MYEAR=N1%2%%24+N2%2%%16+N3%2%%x8+N4+NZERD NUDAOBTO
RETURN NUDAOBBO

RETURN NUDA0OB90
*NUDAOS00

*x&NUDAOS10

NOTE:? NUDAOS20

THE HEXADECIMAL CHARACTER FOR A SINGLE DIGIT 0-9NUDA0930

MINUS THE HEXADECIMAL CHARACTER FOR O GIVES THE NUDAOS40

BINARY VALUE OF THE DIGIT. NUDAQ950

HEXADECIMAL BINARY NUDAG960

0 11110000 0000C000 NUDA0970

1 11110001 00000001 NUDAGS80

2 11110010 00000010 NUDA0O990

. . o NUDA10OO

s : . NUDA1010

. . . NUDA1O2C

9 11111001 00001001 NUDA1030

NUDA1040

REFERENCE LIST, NUDA1050

SUBROUTINE ARGUMENTS. NUDA1060

NUYDA1070

MONTH = THE S VECTOR NAME MONTH FIELD. THIS WILL BE THREE NUDA1080
CHARACTERS, LEFT JUSTIFIED, NUDA1090

MYEAR =~ THE S VECTOR NAME YEAR FIELDe THIS WILL 3E & CHARACTERS. NUDA1100
NUMMO - P MATRIX MONTH INCREMENT. NUDA1110
NUMYR ~ P MATRIX YEAR INCREMENT, NUDA1120
END NUDA1130
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SUBROUTINE POSFWD(IDTAPEKTYPE NAMEX yNLXyLABELX) POSF 010
C POSF 020
c THIS POSITION FORWARD SUBROUTINE WILL READ THE POSF 030
c LABEL OF THE SECOND S DR THE FIRST P DEPENDING POSF 040
c ON THE KTYPE INPUT VALUE. FOR AN S CALL THE POSF 050
L C INPUT IS EXPECTED TO BE GENDSP QUTPUT,. POSF 060
3 c POSF 070
3 DIMENSION NAMEX({6)4.LABELX(1) POSF ‘080
c SET NUMBER OF S'S COUNTER. POSF 090
N§=1 POSF 100
c READ TYPE WORD ONLY FROM NEXT RECORD OF IDTAPE, POSF 110
10 READU(IDTAPEIMTYPE POSF 120
c 1S TYPE READ EQUAL TYPE REQUESTER? POSF 130
IF(MTYPE,NE.KTYPE) GO TO 10 POSF 140
3 C YES POSF 150
C IS THIS A P MATRIX LABEL? POSF 160
IF{MIYPE,EQ.3) GO TO 20 POSF 170
c NO POSF 180
c IS S COUNTER EQUAL 27 POSF 190
IF(NS.EQ.2) GO 7O 20 POSF 200
< N7 POSF 210
c 4DD 1 TO S COUNTER. POSF 220
NS=2 POSF 230
G0 T0 10 POSF 24Q
c YES POSF 250
c FILE LOCATED, POSF 260
C BACKSPACE IDTAPE, POSF 270
20 BACKSPACE IDTAPE POSF 280
C READ ENTIRE LABEL RECORD, POSF 290
READ(IDTAPEIMTYPE9NAMEXoNLXy (LABELX(I)41=14NLX) POSF 300
C RETURN POSF 310
RETURN POSF 320
c POSF 330
c REFERENCE LIST, POSF 340
C SUBROUTINE ARGUMENTS, POSF 350
3 c POSF 360
9 C IDTAPE ~ THE INPUT UNIT NUMBER, INPUT ARGUMENT.POSF 370
c KTYPE -~ THE ARRAY TYPE TO Bt POSITIONED TO. INPUT ARGUMENT.POSF 380
C NAMEY. ~ THE NAME OF THE ARRAY, VALUE RETURNED.POSF 390
c NLX = THE NUMBER OF WORDS IN THE LABELe. VALUE RETURNED.POSF 400
3 c LABELX - THE LABEL OF THE ARRAY, VALUE RETURNED.POSF 410
g END POSF 420
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POS10010
POS10020
POSINP POS10030
THIS RGUTINE WILL POSITION AN INPUT TAPE(WRITTENPOS10040
IN THE FLOW MODEL FORMAY) TO THE FILE NAMED P0S10050
KF!.Ese THE FILE TYPE AND LABEL INFORMATION WILL POSIQ060
BE RETURNED FOR POSSIBLE USE BY THE CALLING POS10070
ROUTINE, THE TAPE WILL BE IN POSITION FOR A READPOSI0080

OF THE FIRST DATA RECORD, rPOSI009C

PAS10100

THIS ROUTINE WILL POSITION FROM THE RECORD READYPOSIC110

YO BE READ AY THE TIME THE ROUTINE IS CALLED. POS10120

THERE NILL BE A TAPE REWIND ONLY WHEN A TYPE 40 POS10130

RECORD IS READ. THIS PROCEDURE WILL AVOID £P0S10149

EXCESSIVE REWINDS WHEN SEQUENTIAL ARRAYS ARE POSIO150

BEING USED IN SUCH A WAY AS TO REQUIRE POSINP POSI0160

CALLS TO LOCATE THEM BY NAME. POSIOL1T70

POSIO180

DIMENSION KFILE(6)oNFILE(&)LABEL()) POS10190
SET NUMBER OF FILES ON TAPE AND NUMBER OF FILES 20510200

READ TO Z€ERO, pPOSIO210

NFILES=0 POSI0220
KNT=0 POS10230
HAS NF1LES BEEN READ FROM TYPE 40 RECORD? POS10240

IF(NFILES.EQ.0) GO TO 10 POSI0250
YES P0S10260

HAVE ALL FILES BEEN READ IN THIS CALL OF THE pPOS10270

POSITION INPUT OPERATION, P0S10280

IFIKNT,GEJ.NFILES) GO TO 60 POSI0EST
NO P0OS10300

ALL FILES HAVE NOT BEEN READ, POSI0310

READ A LABEL RECORD, P0519320
READ(IDTAPE.END=40,ERR=50)IKTYFESNFILE9NLy (LABEL(T)yI=14NL) P0OS10330
ADD 1 TO NUMBER OF FILES READ. POSI0340

KNT=KNT+1 POSI0354
IS THIS A TYPE 40 RECORD? POS10360

IFIKTYPE.EQ.40) GO TO 70 POS10370
NO POSI0380

P0S10390

IS THIS THE FILE REQUESTED... P0S10400

DO 20 K=1,6 POS1I0410
IFINFILE(K),NE,KFILE(K)) GO TO 30 POS10420
CONTINUE PCS10430
YES. P0OS10440

RETURN POSI0450

RETURN P0S10460
POSI04T70

NO, PDS10480

THIS IS NOT THE FILE REQUESTED. POS10490

PASS DATA RECORDS FOR THIS FILE. P0OS10500

READ TYPE FIELD ONLY FROM A RECORD, pP0OSI0510
READ(IDTAPE+END=40,ERR=5J)KTYPE 0510520
IS TYPE CODE AN ARRAY END CODE? P0OSI0530

YES. GO TO CHECK NUMBER 0DF FILES READ. POS10540

IF(KTYPE.GT+23} GO TO 5 POSICG550

NO

POS10560
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GO0 ¥r. 30 POS10570
END BRANCH ON REAOL. P0OS10580

PRINT MESSAGE., POS10590

40 PRINT 41,IDTAPELKFILE POSI0600
4} FURMAT(46H TAPZ MARK READ BY POSINP FOR TAPE AND FILE = 514,4X,6A4P0SI0610
1) POSI0620
EXIT P0S10%30

sToP POSIC640
ERR BRANCH ON READ. POSI0650

PRINT MESSAGE. POS10660

50 PRINT 51, IOTAPELKFILE POS10670
51 FORMAT(42H ERROR READ BY POSINP FOR TAPE AND FILE = 41444X.6A4) POS10680
EXIT P0OS10690

stTopP POSIO700
YES POSIOT10

ALL FILES ON TH1S TAPE HAVE BEEN READ. POS10720

ORINT MESSAGE: REQUESTED FILE IS NOT ON THIS POSIOT730

TAPE, POSI0740

60 PRINT 61,KFILE,IDTAPE PSIOT50
61 FORMAT( 6H FILE ,6A4+12H NOT ON TAPE ,14) PCSI10760
EXIT POSIOTT0

SToP POSIOT780
TYPE 40 RECORD WAS JUST READ. POSIOT90

SAVE FILE COUMT FROM TYPE 40 RECORD. POS10200

70 NEFILESsLABEL(]) POSI0819
REWIND IDTAPE. POSI0829

REWIND IDTAPE POS10839)

60 TO 8 PDSIC840
P0S10850

REFERENCE LIST, POS10860

SUBROUT INE ARGUMENTS, POS10870

PDS1088Y

IDTAPE ~ THE INPUT UNIT NUMBER. INPUT ARCUMENT.P0OSI0890
KTYPE <« THE TYPE OF ARRAY POSITIONED T7O0. VALUE RETJURNED.POSI0900
KFILE <~ THE ARRAY NAME YO BE POSITIONED TO. INPUT ARGUMENT.POSI0910

NL - THE NUMBER OFf WORDS IN THE LABEL. POSI0920
LABEL <= THE LABEL OF THE ARRAY, VALUE RETURNED.POSIO9Sv
POS10940

OTHER VARIABLES. P0OS10950

P0OS10960

NFILES = NUMBER OF FILES ON TAPE. TO BE READ FROM TYPE 40 RECORDe POSI0970
VALUE WILL BE ZERO If TYPE 40 RE{.ORD HAS NDY BEEN READ. POSI0980C

KNT ~ MUMBER OF FILES READ POS10990
NFILE - NAME OF ARRAY JUST READ. POS11000
END POSI1010

>
LT
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SUBROUTINE PRINTD (NFILEyNLoLABEL¢ISNyISVEC,IDTAPE(KSH) PRNTDO10
PRNTDO020

CALLED BY SUBROUTINE READSP. PRNTDO30

PRNTD040

THIS IS THE STANDARD 'PRINTD! SUBROUTINE WHICH PRNTD050

"WiLL BE FOUND IN THu 'FLOMOD' LIBRARY. 1T WILL PRNTDO60

{1} READ THE D MATRIX DATA RECORDS, PRNTDO70

(2) READ THE D MATRIX END LABEL, AND PRNTDO8O

({3) RETURN TO THE READSP SUBROUTINE, PRNTDO90

PRNTD100

IN ORDER TO PRINT THE O MATRICES FOR A GIVEN  PRNTD110

MODEL IN ONE OR MORE SPECIFIC FORMATS, A'PRINTD'PRNTD120

SUBROUTINE FOR THAT MODEL MUST BE WRITTEN, THIS PRNTD130

NON-STANDARD 'PRINTD' SUBROUTINE MUST DUPLICATE PRNTD140

ALL STATEMENTS IN THE STANDARD SUBROUTINE. THE PRNTD150

*CONTINUE® STATEMENTS INDICATE THE POSITIONS IN PRNTDL60

THE PROGRAM WHERE THE STATEMENTS REQUIRED TO  PRNTD170

PRODUCE THE DESIRED PRINTED OUTPUT MUST BE PRNTD180

INSERTED. PRNTD190

PRNTD200

DO NOT REPLACE THE STANDARD 'PRINTD' SUBROUTINE PRNTD210

IN THE 'FLOMOD® LIBRARY, USE THE CARD DECK OR A PRNTD220

PRIVATE LiBRARY FOR THE SPECIAL *PRINTD® PRNTD230

SUBROUTINE. PRNTD240

_ PRNTD250
IMPUICIT REAL*8(A~He0=24$) PRNTD260
DIMENSION ISN(1),ISVEC(1)oLABEL(1) RFILE(6) PRNTD270
PLACE HEADING PRINT INSTRUCTIONS HERE. *PRNTD280

CONTINUE PRMNTE290
*PRNTD300

READ A D MATRIX RECORD. PRNTD310

READ! IDTAPE)KTYPE . IROWy ICNT o (ISN(1)¢I=1,ICNT) 4 (ISVEC(1)41=1,ICNT) PRNTD320
WAS THIS THE D MATRIX END LABEL. PRNTD330

IFIKTYPE.GY.30) GO TO 20 PRNTD340
RECORD JUST READ WAS A DATA RECORD. PRNTD350

PLACE PRINT INSTRUCTIONS HERE FOR 4 ROW OF THE %PRNTD360

MATRIX. *PRNTD370

CONTINUE PRNTD380
*PRNTD30

GO TO READ THE NEXT RECORD. PRNTD400

G0 T3 10 PRNTD410
RECORD JUST READ WAS THE D MATRIX END LABEL.  PRNTD420

CONTINUE PRNTD430
PLACE ANY END OF ARRAY PRINT INSTRUCTIONS HERE.+PRNTD440

CONTINUE PRNTD450
*PRNTD460

RETURN PRNTD4T70

RETURN PRNTD480
PRNTD490

REFERENCE LIST. PRNTDS00

SUBROUT INE ARGUMENTS. PRNTD510

PRNTD520

NFILE - AN ARRAY FOR THE NAME OF THE D MATRIX. PRNTD530
L - THE NUMBER OF INT#4 WORDS IN THE LABEL. PRNTD540
LABEL = AN ARRAY FOR THE LABEL OF THE D MATRIX. PRNTDS50
ISN = THE ARRAY FOR THE LIST OF NUN-ZERO COLUMNS IN A D MATRIX PRNTD560
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ROW. PRNTD570

ISVEC ~ THE ARRAY FOR THE NON-ZERQO ELEMENTS IN A D MATRIX ROW, PRNTDS80
I0TAPE - THE UNIT FROM WHICH THE D MATRIX IS TO BE READ. PRNTD590
KSW -~ A PRINT OPTION SWITCH INCLUDED IN THE READSP CONTROL CARDPRNTD60O
1T 1S USED TO SPECIFY A PRINT OPTION WITHIN A NON- PRNTD610

STANDARD fPRINTD?' SUBROUTINE, PRNTD620

PRNTD630
END PRNTC640

-
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SUBROUTINE PRINTP (NFILE¢NLyLABELyISNyP+IDTAPEKSH)
CALLED BY SUBROUTINE READSP.

THIS IS THE STANDARD *PRINTP' SUBROUTINE WHICH
WILL BE FOUND IN THE 'FLOMOD® LIBRARY. IT WILL
(1) READ THE P MATRIX LIST OF ROWS PRESENT,
(2) READ THE P MATRIX LIST OF COLUMNS PRESENT,
{3) READ THE P MATRIX DATA RECORDS,

(4) READ THE P MATRIX END LABEL, AND

(5) RETURN YO THE READSP SUBROUTINE.,

IN ORDER TO PRINT THE P MATRICES FOR A GIVEN

MODEL IN ONE OR MORE SPECIFIC FORMATS, A'PRINTP!?

SUBROUTINE FOR THAT MODEL MUST BE WRITTEN., THIS
NON-STANDARD *'PRINTP?' SUBROUTINE MUST DUPLICATE
ALL STATEMENTS IN THE STANDARD SUBROUTINE. THE
ICONTINUE® STATEMENTS INDICATE THE POSITIONS IN
THE PROGRAM WHERE THE STATEMENTS REQUIRED TO
PRODUCE THE DESIRED PRINTED OUTPUT MUST BE
INSERTED.

DO NOT REPLACE THE STANDARD 'PRINTP' SUBROUTINE
IN THE *FLOMOD®' LIBRARY, USE THE CARD DECK OR A
PRIVATE LIBRARY FOR THE SPECIAL *PRINTP!
SUBROUTINE.

IMPLICIT REAL*8(A-Hy0~748)
DIMENSION ISN(1),P(1)oLABEL(1)sNFILE(6)

READ THE P MATRIX LISTY OF ROWS PRESENT RECORD.
READ(IDTAPE)KTYPEICNT o (ISN(I)9I=14ICNT)yMODSHyMODFAC

PRNTPOL0
PRNTPO20
PRNTPO30
PRNTPO40
PRNTPO50
PRNTPO60
PRNTPOTO
PRNTPOBO
PRNTPO90
PRNTPL100
PRNTPL110
PRNTP120
PRNTP130
PRNTP140
PRNTP150
PRNTP160
PRNTP170
PRNTP180
PRNTP190
PRNTP200
PRNTP210
PRNTP220
PRNTP230
PRNTP240
PRNTP250
PRNTP260
PRNTP2T70
PRNTP280
PRNTPZ290
PRNTP300
PRNTP310

PLACE HEADING / ROW LIST PRINT STATEMENTS HERE*PRNTP320

CONTINUE

PRNTP330

*PRNTP340

READ THE P MATRIX LIST OF COLUMNS PRESENT RECORDPRNTP350

READ(IDTAPE)KTYPE9ICNTH(ISN{I)oI=14ICNT)yNUMMOyNUMYR
PLACE COLUMN LIST PRINT STATEMENTS HERE.
CONTINUE

READ A P MATRIX RECORD.
10 READ(IDTAPE)KTYPE ¢ IROWyICNTy (ISN(I)oI=19ICNT)o(P(1)sI=141CNT)
WAS THIS THE P MATRIX END LABEL.
IFIKTYPE.GT.30) GO TO 20
RECORD JUST READ WAS A DATA RECORD.

PRNTP360

*PRNTP3T0

PRNTP380

*PRNTP390

PRNTP40O
PRNTP410
PRNTP420
PRNTP430
PRNTP440

PLACE PRINT INSTRUCTIONS HERE FOR A ROW OF THE *PRNTP450

MATRIX.
CONTINUE

GO TO READ THE NEXT RECORD.
GO0 70 10
RECORD JUST READ WAS THE P MATRIX END LABEL.
20 CONTINUE

*PRNTP460

PRNTP4T0

*PRNTP480

PRNTP4SO
PRNTP500
PRNTPS10
PRNTPS520

PLACE ANY END OF ARRAY PRINT INSTRUCTIUNS HERE.*PRNTP530

CONTINUE

RETURN

PRNTP540

*PRNTP550

PRNTP560
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i

R~ [URN PRNTPST0
C PRNTPS80
c SUFROUTINE ARGUMENTS, PRNTP590
C ARGUMENT L1IST, PRNTP600D
c PRNIP610
c NFILE - AN ARRAY FOR THE NAME OF THE P MATRIX. PRNTP620
c NL -~ THE NUMBER OF INT#*4 WORDS IN THZ LABEL. PRNTP630
c LABEL <~ AN ARRAY FOR THE LABEL OF THE P MATRIX, PRNTP640
c ISN -~ THE ARRAY FOR THE LIST OF NON-ZERO COLUMNS IN A P MATRIX PRNTP650
c ROMW, PRNTP660
c P - REAL*8 ARRAY FOR THE NON-ZERO ELEMENTS IM A4 P MATRIY ROW.PRNTP670
c IDTAPE =~ THE UNIT FROM WHICH THE P MATRIX IS TO BE <EAD. PRNTP680
c KSwW ~ A PRINT OPTION SWITCH INCLUDED IN THE READSP CONTROL CARDPRNTP690
c IT IS USED TO SPECIFY A PRINT OPTION WITHIN A NON- PRNTP700
c STANDARD 'PRINTP* SUBROUTINE, PRNTPT10
c PRNTPT720

END PRNTPT30
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SUBROUTINE PRINTS (NFILENLoLABELISNsISVECIDTAPE KSW)
CALLED BY SUBROUTINE READSP,

THIS 1S THE STANDARD'PRINTS'SUBROUTINE WHICH
WILL BE FOUND IN (HE'FLOMOD'LIBRARY. IT WILL
(1) READ THE S VECTOR DATA RECORD,

(2) READ THE § VECTOR END LABELs AND

{3) RETURN TO THE READSP SUBROUTINE,

IN CRDER TO PRINT THE S VECTORS FOR A GIVEN
MODEL IN ONE OR MORE SPECIFIC FORMATS, A'PRINTS
SUBROUTINE FOR THAT MODEL MUST BE WRITTEN. THIS
NON-STANDARD *PRINTS! SUBROUTINE MUST DUPLICATE
ALL STATEMENTS IN THE STANDARD SUBROUTINE. THE
ICONTINUEY STATEMENT INDICATES THE POSITION IN
THE PROGRAM WHERE THE STATEMENTS REQUIRED TO
PRODUCE THE DESIRED PRINTED OUTPUT MUST BE
INSERTED,

DO NOT REPLACE THE 3TANDARD 'PRINTS' SUBROUTINE
IN THE 'FLOMOD® LIBRARY, USE THE CARD DECK OR A
PRIVATE LIBRARY FOR THE SPECIAL 'PRINTS!?
SUBROUTINE,

IMPLICIT REAL*8{A~Hy0-1,y$)
DIMENSION ISN(1),ISVEC(1),LABEL{1)4NFILE(6)
READ S DATA RECORD
READ(IOTAPE)KTYPEGNFILLoICNT o (ISN(E) o I=1 o ICNT) o (ISVEC(T) 91214 ICNT
READ S END LABEL
READ(IDTAPE)IKTYPE ¢«NFILLWNFILLISUMGNFILL
PLACE PRINT INSTRUCTIONS HERE.

CONTINUE

RETURN
RETURN

REFERENCE LIST,

SUBROUTINE ARGUMENTS.,
NFILE -~ AN ARRAY FOR THE NAME OF THE S VECTOR.
NL - THE NUMBER OF INT=®4 WORDS IN THE LABEL.
LABEL -~ AN ARRAY FOR THE LABEL OF THE S VECTOR,
1SN = THE ARRAY FOR THE LIST OF STATES IN THE S VECTOR.
ISYEC -~ THE ARRAY FOR THE ELEMENTS I8N THE VECTCR,
IDTAPE = THE UNIT FROM WHICH THE S VECTOR IS TO BE READ.
KSW ~ THIS IS A PRINT OPTION SHITCH INCLUDED IN THE READSP

CONTROL CARDs IT 1S USED TO SPECIFY A PRINT OPTION WITHI
A NON=STANDARD *PRINTS* SUBROUTINE.

END

PRNTSO10
PRNTS020
PRNTS030
PRNTS040
PRNTS050
PRNTS060
PRNTSOTO
PRNTS080
PRNTS090
PRNTS100
PRNTS110
1PRNTS120
PRNTS120
PRNTS140
PRNTS15¢
PRNTS160
PRNTS170
PRNTS180
PRNTS190
PRNTS200
PRNTS210
PRNTS220
PRNTS230
PRNTS240
PRNTS250
PRNTS260
PRNTS270
PRNTS280
}PRNTS290
PRNTS300
PRNTS310
*PRNTS320
PRNTS330
*PRNTS340
PRNTS350
PRNTS360
PRNTS370
PRNTS380
PRNTS390
PRNTS400
PRNTS410
PRNTS420
PRNTS430
PRNTS440
PRNTS4EQ
PRNTS460
PRNTS470
NPRNTS480
PRNTS490
PRNTSS00
PRNTSS510
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SUBROUTINE READIM(IDTAPEIDENT o IROW.ICOL ¢y KOUNT 9 INPSHW)

RDIN
RDIN

THIS ROUTINE WILL READ STAYE NUMBER PAIRS IN THERDIN

STANDARD FORMAT,

RDIN

IFf THE SOURCE DATA EXISTS IN A DIFFERENT FORMAT,RDIN

A SPECIAL READIN SUBROUTINE MAY BE WRITTENe. DO
NOT REPLACE THE STANDARD READIN SUBROUTINE IN
THE 'FLOMOD® LIBRARY. USE THE CARD DECK OR A
PRIVATE LIBRARY FOR THE SPECIAL READIN
SUBROUTINE,

INPSH HAS BEEN SET TO ZERO IN GENDSP,

READ{IDTAPE, END=20) IDENT y IROWs ICOL ¢ KOUNT

RETURN

INPSH=1
RETURN

IDTAPE

1DENT
IROW
I1CotL
KOUNT
INPSHW

END

t

EOF READ ON INPUT TAPE,

REFERENCE LIST,
SUBROUTINE ARGUMENTS,

INPUT ARGUMENT. FORTRAN UNIT NUMBER WHERFE STATE PAIR
RECORDS ARE LOCATED.

PAIR MODEL NUMBER, THIS VALUE IS RETURNED.

ROW NUMBER OF STATE NUMBER PAIR., THIS VALUE IS RETURNED.
COL NUMBER OF STATE NUMBER PAIR, THIS VALUE IS RETURNED.
FREQUENCY FOR STATE NUMBER PAIR, THIS VALUE IS RETURNED.
INPUT VALUE WILL BE Z£ROe. IF A DATA RECORD IS READ, THE
QUTPUT VALUE WILL BE ZERO, IF AN END OF FILE CONDITION

QCCURS ON THE INPUT UNIT, THE VALUE RETURNED WILL BE ONEe

RDIN
RDIN
ROIN
ROIN
ROIN
RDIN
RDIN
RDIN
RDIN
RDIN
RDIN
ROIN
RDIN
ROIN
RDIN
RDIN
RDIN
ROIN
RDIN
RDIN
RDIN
RDIN
ROIN
RDIN
RDIN
RDIN

olio0
020
030
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
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SUBROUTINE READSP(ISN,ISVEC,PoLABEL)

CALLS POSINP, PRINTDy PRINTS, PRINTP

THIS IS A GENERAL PURPOSE D-S-P READ ROUTINE,

RDSP0O10
RDOSP0020
RDSP0030
RDSPO040
RDSPOOS0

THIS ROUTINE WILL BE CALLED WHEN SPECIAL PURPOSERDSP0060

PRINTS FOR A GIVEN MODEL ARE REQUIRED,

ONE CONTROL CARD IS RERUIRED FOR EACH SET OF

CONSECUTIVE ARRAYS-=ON AN INPUT UNIT-THAT ARE TO

BE PRINTED,

A BLANK CONTROL CARD IS HSED TO RETURN CONTROL
TO THE CALLING PROGRAM.

THE CONTROL CARD FIELDS ARE

RDSPOO70
RDSP0O080
RDSP0O090
RDSPO100
RDSPOL110
ROSPO120
RDSP0O130
RDSPO140

IDTAPE ~ COL 1-6 (16) FORTRAN INPUT UNIT NUMBER.RDSF0150

NFILE <~ COL 7-30 (6A4) ARRAY NAME OF FIRST OF
'NUMVC? FILES TO BE PRINTED UNDER
CONTROL OF THIS CARD.

NUMVC - COL 31-36 (16)

+N =
TO BE PRINTED FROM
STARTING WITH ARRAY

*IDTAPEY
INFILE®.

RDSPO160
RDSPO170
RDSPO180
RDSPO19C

THE NUMBER OF CONSECUTIVE ARRAYS RDSP0200

RDSPO210
ROSP0220

0 = PRINT OPERATION COMPLETED. RETURNL.RDSP0230

=1 = PRINT ALL ARRAYS ON THE TAPE.
192¢00eeN USED IN PRINTDy PRINTS,
PRINTP IF MULTI-PRINT OPTIGONS ARE
PROVIDED,

KSW -

IMPLICIT REAL*¥8{A=He0=2,%)
DIMENSION ISN(1)4ISVEC(1)+sP(1ioLABEL(1)4NFILE(6)
READ FIRST PRINT CONTROL CARD.
READ 114 IDTAPESNFILE«NUMVC 4KSH
SAVE INPUT UNIT NUMBER.
I0TAPX=1DTAPE
REWIND IDTAPE,
REWIND IDTAPE
GO 70 12
READ FOR ALL ADDITIONAL CONTROL CARDS.
READ 11,IDTAPEJNFILEJNUMVC ,KSW
FORMAT(164,6A44216)
HAVE ALL PRINT CARDS BEEN PROCESSED?
IF CARD IS BLANK, PRINT OPERATJION IS COMPLETE.
IF(NUMVC.EQ.0) GO TO 500
NO
IS TAPE FOR CURRENT CONTROL CARD A DIFFERENT
TAPE FROM ONE IN PREVIONS CONTROL CARD?
IF(IDTAL X NE.,IDOTAPE) GO TO 13
NOD
IS POSITIONING TO A NAMED FILE ON IDTAPE RE~-
QUIRED?
GO 70 14
NO
ALL FILES ON THE INPUT TAPE WALL Bt PROCESY .De
REWIND IDTAPE

IF(NUMVC.NEL(-1))

REWIND IDTAPE
GO 7O READ FIRST LABEL.

RDSP0240
RDSP0250
RDSP0O260
RDSPO2T0
ROSP0280
RDSPO290
ROGSP0O300
RDSPO310
RDSP0O320
RDSPO330
RDSP0340
RDSPO350
RDSPO3690
REZSP0O370
RDSP0O380
RDSP0O390
RDSPO400
RDSPO410
RDSP0420
RDSP0O430
2DSP0440
RDSP0450
RDSP0O460
RDSP0O47C
RDSPO480
RDSP0O490
RDSPOS00
RDSPC510
RDSPO520
RNSPO530
R{ .20540
RDSPO550C
RDSPO560
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13

14

15

100

200

300

400

410
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G0 TO 410
13
YES - THERE WAS AN INPUT UNIT CHANGE.
REWIND PREVIOUS INPUT UNIT.
REWIND IDTAPX
SAVE CURRENT INPUT UNIT MUMBER.
IOTAPX=IDTAPE
REWIND CURRENT INPUT UMIT,
REWIND IDTAPE
ARE ALL FILES ON THIS TAPE TO BE COPIED?
YES. GO TO READ FIRST LABEL.
GO TO 410
NO
CALL POSINP TO LOCATE ARRAY NFILE ON UNIT
IDTAPE,
IDTAPEJNFILE ARE INPUT ARGUMENTS.
NL,LABEL yKTYPE ARE RETURNED,
CALL POSINWP([OTAPEKTYPEyNFILEWNL,LABEL)

IF(NUMVC.EQ.(‘I)’

USE KTYPE FROM FILE LABEL TO BRA.TH TO Dy Sy OR
P PRINT,
GO TO (100,200,300)KTYPE
100
D
CONTINUE

CALL PRINTD
CALL PRINTOD(NFILEyNLoLABELoISNsISVEC+IDTAPESKSH)
GO T0O 400

200
S
CONTINUE
CALL PRINTS

CALL PRINTS{NFILE4NLoLABEL»ISN,ISVECsIDTAPEKSW)
GO TO 400

300

[
CONTINUE

CALL PRINTP
CALL PRINTP(NFILEsNLoLABEL»ISNyP
G0 1O 400

2 IDTAPEKSHW)

END OF ARRAY
DECREASE NUMBER OF ARRAYS T0O BE PROCESSED 8Y
ONE.
NUMVC=NUMVC~-1
HAVE ALL ARRAYS BEEN PRINTED?
YES, READ NEXT CONTROL CARD.
70 10
NO
READ NEXY LABEL FROM IDTAPE,
READ(IDTAPE)KTYPE¢NFILEJNLo (LABEL(I)oI=1yNL}
IS THIS A DySe OR P BEGINNING LABEL?
YES. GO 7O HRANCH ON ARRAY TYPE,
IF(KTYPELNE.40) GO TO 15
NO
THI3 IS A TYPE 40 RECORD. THIS MEAMS ALL FILES
FOR THIS CARD HAVE BEEN PROCESSEDe. A TYPE 40

IF(NUMVC.EQ.0) GO

RDSPO570
RDSP0580
F.OSP0590
RDSP0600
RDSP0610
RDSP0620
RDSP0630
RDSP(3640
ROSPGL50
RDSP0S60
RDSP0670
RDSP068G
RDSP0690
RDSPO700
RDSPOT10
RDSP0O720
RDSPO730
RDSPO743
RDSP0O750
RDSPO760
RDSPO770
RDSPOT80
ROSPOT790
RDSPOBVO
RDSP0810
RDSP0820
RDSP0830
RDSP0840
RDSPOB50
RDSP0860
RDSPO870
RDSPO8B8O
RDSPO890
RDSP0900
RDSP0910
RDSP0920
RDSP0930
RDSP0940
RDSPO9ED
RDSP0960
RDSP0O970
RDSP0980
ROSP0990
RDSP1000
RDSP1010
RDSP1020
RDSP1030
RDSP1040
ADSP1050
RDSP1060
RDSP1070
RDSP1080
RDSP1090
ROSP1100
RDSP1110
ROSP1120
RDSP1130
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430 REWIND IDTAPF

500 REWIND IDTAPX

510

60 TO 10

PRINT 510

FORMAT(1H1)

RETURN

ISN -

ISVEC

LABEL

END
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RECORD IS A FLOMOD END OF FILE RECORD.
REWIND IDTAPE,

GO TO READ NEXT CONTROL CARD.

500

YES

ALL PRINT CARDS PROCESSED.

REWIND IDTAPE ~ LAST TAPE PRINTED FROM,.

SKIP TO NEW PAGE ON PRINTER,

RETURN

REFERENCE LIST.
SUBROUTINE ARGUMENTS,

ARRAY FOR COLUMN NUMBERS IN A D ROWs ELEMENT NUMBERS IN
AN S VECTORy P MATRIX ROW LISTy P MATXIX COLUMN LIST AND
COLUMN NUMBERS IN A P ROW,
ARRAY FOR COLUMN VALUES IN A D ROW - OR -~ ELEMENT VALUES
IN AN S VECTOR,

ARRAY FOR COLUMN VALUES IN A P RCW.
ARRAY FOR D¢ So AND P LABELS,

RDSP1140
RDSP1150
RDSP1160
RDSP1170
RDSP1180
RDSP1190
RDSP1200
RDSP1210
RDSP1220
RDSP1230
RD3P1240
RDSP1250
RDSP1260
RDSP1270
RDSP1280
RDSP1290
RDSP1300
RDSP1310
RDSP1320
RDSP1330
ROSP1340
ROSP1350
ROSP1360
RDSP1370
RDSP1280
RDSP1390
ROSP1400
RDSP1410



o v e o e £ N

-120-
SUBRNUTINE SELPAY SELPOO1O
1 {IFROM, I TO o ICURR ¢ MULT+NVCODE SELPOO20
2 KSEL ¢KSELXyNT9NJ, SELP0O030
3 KS) SELPO04O
c SELPAT SELPOOSO
c THIS SUBROUTINE WILL SELECT SPECIFIED PATTERNS SELP0060
c FROM A STATE PATTERN DISTRIBUTION TAPE AND WRITESELPOOTO
C THE SELECTED PATTERNS ON AN OUTPUT TAPE. SELP0O08O
C THE PATTERNS NOT SELECTED WILL BE WRITTEN ON A SELP0090
c SEPARATE OUTPUT TAPE IF THIS OPTION IS SPECIFIEDSELPO100
C SELPO110
DIMENSION [FROM(1)¢ITO(1)oICURR(L) sMULT(1)¢KSEL(1)KS(1) SELPO120
1 +NVCODE(1) SELPO130
DIMENSION KSELX{NI,NJ) SELPO140
c READ CGUTPUT UNIT 10, KOUT1 FOR SELECTED PATTERNSSELPOL150
C KOUT2 FOR PATTERNS NOT SELECTED. SELPO160
READ 10.KOUT1,KOUT2 SELPO170
C REWIND KGUT 1, SELPO180
REWINO KOUT1 SELPO190
c IF PATTERNS MNOT SELECTED AKE TO BE WRITTENs RE~- SELPO20O
< WIND KOUT 2, SELPOZ210
IF{KOUT2.NEL.O) REWIND KOUTY2 SELPO22C
c SET KRDSW2 TO INNTCATE THERE 1S NO PATTERN SEL- SELPO230
C ECTION DATA IN CORE. SELPC240
KRDSW2=1 SELPC250
C READ ID OF INPUT UNIT, INITIAL MODEL NO, MODEL SELPO260
C NUMBER INCREMENTS FOR OUTPUTs NUMBER OF MODELS SELPO270
c TO BE PROCESSED, LOCATION OF SELECTION DATA, ANDSELP0280
c NS-HUMBER OF STATE NUMBERS PER PATTERN, SELPO290
100 READ 109KINPyMODL1yINCUyINC2yNMOD+KROSW1 4 NS SELPO300
c HAVE AtlL MODELS BEEN SPECIFIEDe.. SELPO310
C YES. GO TO REWIND OUTPUT UNITS, SELPO320
IF(KINP.EO,D) GO TO 600 SELPO330
C NO, SELPO340
c REWIND INPUT UNIT. SELPO350
REWIND KINP SELPO360
c SET QUTPLT MODEL NUMBERS, SELPO370
MOUT1=MODL1+INC1 SELPO380
MOUT2=MODL1+INC2 SELPO39C
c IS PREVIOUS PATTERN IWFO TO BE USEDes. SELPO40O
c NO. GO TO READ PATTERN SELECTION DATA. SELPO410
IF(KRDSW1.,EQ.1) GO TO 150 SELF0420
C YES, SELPO43C
C HAS A SET OF PATTERN SELECTION DATA BEEN READ SELPO440
c DURING THIS SELPAT CALL? SELPR450
C YES. 50 TO PROCESS INPUT TAPE, SELPO460
IF{KRDSW2.EQ.2) GO TG 200 SELPO470
C Nl SELPO480O
C PRINT ERROR MESSAGE. SELP0490
PRINT 90,KINPyMODL] SELPO500
c EXIT SELPOS10
stTop SELPO520
c SELPO530
C *%%%SELPOS540
c *SELPOS50
c 150 SELPO560

s A R SR el Ukt

Lo,
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READ PATTERN SELECTION DATA. SELPOST0

SELPOS58C

READ KOPT ~ QOPYION TYPE, SELPO590

NTFR -« FROM TIME TO BE COMPARED. SELPO60O

NTTO - TO TIME TO BE COMPARED. SELPOS1O

150 READ 10,KOPToNTFRyNTTO SELPO620
BRANCH ON OPTION TYPE - KOPT, SELPO630

GO TO (152+1564178)¢ KOPT SELPO64A0

152 SELPOG6SO

OPTION 1. SELPO660

READ & LISY OF SINGLE TIME STATE NUMBERS. SELPO6TO

READ LISTN -~ LENGTH OF LIST AND KSEL(1) - KSEL SELPO&RO

(LISTN) « LIST GF STATE NUMBERS, SELP0O690

152 READ 20,LISTNo (KSEL(I)eI=1sLISTN) SELPOTOO
GO T0 190 SELPOT10

156 SELPOT20

GPTION 2, SELPOT30

READ A FAMILY SPECIFICATION AND GEWFRATE A LIST SELPOT40

OF SINGLE TIME STATE NUMBERS. SELPOT30

READ NV - NUMBER OF VARIABLES AND NVCODE(1) - SELPO760

NVCODE(NV) ~ NUMBER OF CODES DEFINED FOR EACH SELPOTTO

VARTAELE, SELPOT80

156 READ 20,NV, INVCODE(1) 121 4NV} SELPO790
LET NVM FQUAL NUMBER VARIABLES MINUS 1 FOR LATERSELPO8B0O

INDEX USE. SELPO8B10O

NVMaNV-1 SELPOB20
SELPO830

COMPUTE MULT ELRRAY FOR UASE IN STATE NUMBFR GEN- SELP0O840

ERATION. SELPOBS50

MULT(NVI=] SELPO860

MULT (NV=1)=NVCODE (NV) SELPOBT0

MULT{NV=2)=NVCODE {NV=1) *NVCNBE (NV) SELPO8BO

. SELPOBYO

. SELPO900

. SELPO910
MULT(1)=NVCODE(2)*NVCODE (3 ) %44 +*NVCODE(NV), SELPOS20

SELPG930

MULT(NY) =1 SELPO9S40
IF{NVL.EQ.1) GO TO 164 SELPG945
il=NV SELPO950

00 162 1=1,NVHM SELP0960
MULT(II-1)=MULT(IT)*NVCODE(IT) SELPO970

162 11=11-1 SELPG98O
READ CODE RANGE FOR SELECTION STATES. SELP0O990

REAC IFROM ARRAY ~ FAMILY FROM VALUES FOR EACH SELP1000

VARTABLE, SELP1IOLO

164 READ 30, {1FROM{1):I=14NV) SELP1020
READ . 0 ARRAY ~ FAMILY TO VALUES FOR FACH VAR:-SELP1030

ABLE. SELPI040

READ 30,{ITO(I)eI=14NV) SELP1CS50

SET ICURR(1} - ICURRINV-1) FQUAL IFRCOM VALUFS. SELP1060

IFINV,EQ.1) GO TO 169 SELP1065

DO 168 I=1,NVM SELP1O7C

168 ILURR(TI)=IFROM{L) SELP1080
SET ICURR(NV)=IFROM(NV) -1, SELP10S0

169 TCURRINV)=IFROMINV)=~1 ‘ SELP116O
INUMBR=NV,.'DO LuOPY CURRENTLY BEING INCREMENTEDLSELP1110
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c (SEQUENC™ 1S 'NNER TO NDUTER BD)e SELPL1Y20
INUMBR =NV SELPL130

o THIS IS THE COUNTER FOR THE NUMBER OF ENTRIES INSELP1140
c KSEL . SELP1150
LiSTN=Q SELP1160

c *%xkSELPLILTO
C *SELP1180O
c THIS PROGRAM SEGMENT WILL CODE STATE NUMBERS SELP1190
c FROM THE RANGE INFORMATION ~OR A FAMILY OF SELP1200
c NUMBERS, SELP1210
(o SELP1220
C THE CONTROL PORTION OF THIS ROUTINE IS A NAST OFSELP1230
C DO LOOPS WHOSE DEPTH IS DETERMINED AT EXECUTION SELP1240
C TIME, D0 STATEMERNTS ARE NOT USED. SELP1250
C SELP1260
172 NUMDO=NV SELP1270

C OVERALL *DO* LOOP,. SELP1280
C COMPUTE VALUE FOR LATER USE IN DO STATEMENT. SELP1290
1100 NM1=NUKDO-1 SELPY300
C IS THE CURRENT INDEX OF THEt VARIASBLE WHCSE DO SELP1310
C LOOP IS BEING INCREMENTED EQUAL TYHE TO INDFX FORSELP1320
' THIS VARIABLE? SELP1330
1120 IF(ICURR({INUMBR)EQ. ITO{INUMBR)) GO 701200 SELP1340
c NO, SELP1350
C ADD 1 TO CURRENT INDEX OF THIS VARIABLE, SELP1360
ICURR( INUMBR ) =ICURR( INUMBR ) +1 SELPI3TO

c SELP1380
c WAS THE INDEX JUST INCREMENTED FOR THE INNERMOSTSELP1390
c NDeee SELP1400
TF(INUMBR,EQO,NUMDD) GO TOL1170 SELPl410

c NG, SELP1420
c FOR ALL DO'S WITHIN THE D0 JUST UDPDATED, RESET SELP1430
c THE CURREMT INDEX VALUES TO THE FROM INDEX SELP1440
c VALUES., SELPLl450
MFR =INUMBR +1 SELPL460
D01150 N=NFR,NUMDO SELP1470

1150 TCURR{N)=IFROM(N) SELP1480
C INNERMOST DO WILL BE INCREMENTED NEXT. SELP1490
IRUMBR=NUMDD SELP1500

C COMPUTE THE STATE NUMBER FOR THIS SETY OF CURRENTSELP1510
C VALUES, SELP1520
C ISN = (ICURR{1)=1)%MULT(1) SELP1530
C +{JCURR{2)-1}%MULT(2) SELP1540
C + eoe SELPLIS50
c +{ ICURAINUMDO-1 -1} 2MULTINUMDG-1) SELP1560
c + ICURR(NUMDO} SELPLSTO
1170 ISN=0 SELP1580
IF{NV,EQ.1l) GO TO 1192 SELP1585
001190 N=1,NM} SELP1590

1190 ISN=ISN+{ICURR{N)=1)*MULT(N) SELP1600
1192 ISN=ISN+ICURR {NUMDUO) SELP1610
c GO TO 'DO LOOP* CONTINUE STATEMENT,. SELP1620
G0 T0 1299 SELP1630

c SELP1640
C YES SELP1650
c INUMBR¢TH DO LOOP CURRENT INDEX HAS REACHED THE SELPL660
c TO INDEX VALUE, SELPL1670
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1S THIS THE OQUTERMOSY 00? SELP1680

1200 IF({INUMBR.EQ.}} GO TOl1220 SELPL16SO
NOD. SELPLITO0

FOVE OUT ONE MORE 0O LOGP. SELPLTIO

INUMBR = I NUMBR -1 SELPLT20

60 701120 SELPLT3C
YES, SELP1T%0

EXECUTION OF DO LOOP NEST COMPLETE, SELP1750

RETURN A =1 TO INDICATE NO FURTHER STATE NUMBERSSELP1740

1220 iSNx=-] SELPLTVC
. 'D0 LOOPY CONTINUE STATEMENT. SELF1780

1299 CONTINUE SELP1790
HAVE ALL STATE NUMBERS IN THIS SPECIFICATIONM SELPL1800

BEEN GENERATED? SELP1810

IF(ISN,EQs(=1}) GO TO 190 SELP1820

NO SELP1830

ADD 1 TO NUMBER OF EMTRIES IN LISY, SELP1840

LISTN=LISTN+1 SELP1850
STORE NUMBER JUST GENERATED IN LIST. SELPLB6O

KSEL{LISTN)=1SN SELFP1870

G0 70 1120 SELP1880
*SELP1890

*%xSELPLY00

SELP1910

OPTION 3, SELP1920

READ A LIST OF MULTI-TIME STATE NUMBERS, SELP19230

READ LISTN ~ LENGTH OF LIST, SELP1940

178 READ 104LISTN SELPL1950
FOR LENGTH-OF-LIST TIMES, READ A SELECTION SELP1960

PATTERN INTO THE TIME PERIODS SPECIFIED, SELP1970

DO 180 I=1,LISTN SELP1980

180 READ 304 (KSELX(19J) 9o J=NTFRyNTTO} SELP1990
SELP2000

SET KROSW2 TO INDICATE A SET OF DATA SELECTION SELP2N1O

INFO IS IN CORE, SELP2020

1930 KRISW2=2 SELP2030
END OF READ SELECTION DATA. SELP2040

*SELP2050

*EXXSELP2060

SELP2070

PROCESS STATE PATTERN FREQUENCY TAPE, SELP2080

INETIALIZE COUNTERS SELP2090

NUMBER QOF PATTERNS READ. SELP2100

200 NINP=0 SELP2110
NUMBER PATTERNS SELECTED. SELP2120

NOUT1=0 SELP2130
NUMBER PATTERNS NOT SELECTED. SELP2140

NOUT2=0 SELP2150
READ A STATE PATTERM RECORD, SELP2160

250 READ(KINPEND=550)MUDRD (KS(T)sI=14NS),IFRED SELP2170
NO EOF SELP2180

WAS THERE A MNDEL CHANGE? SELP2190

YES. GO TO END O MODEL PROCESSING. SELP2200

IF(MODLLNE.MODRD) GO TO 500 SELP2210

NO SELP2220

ADD 1 TO INPUT COUNT, SELP2230

270 NINP=NINP+] SELPZ2240
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290
100

320

340

360

400

450

510

IF(KOPTLEQ.3) GG

00 300 J=NTFRWNTTO
DO 290 I=1,4.LISTN
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BRANCH N OPTION,.

T0 320

OPTIONS 1 AND 2.

SELP2250
SELP2260
SELP2270

DOES A 3TATE NUMBER IN ANY OF THE SPECIFIED TIMESELP2280
PERIODS IN THE RECORD JUST READ MATCH AN QOPTION SELP2290

1 OR 2 SELECYION STATE NUMBER?
GO TO 450 FOR MATCH,

IF(KS{J)-KSEL(I)) 300,450,290

CONTINUE
CONTINUE

GO T0 400

DO 360 1=1,LISTN
DO 340 J=NTFR,NTTO

1F FALLS THRU COMPARE, HAVE NON-MATCH.

OPTION 3.

DO THE SYATE NUMBERS IN THE SPECIFIED TIME
PERINDS OF THE RECORD JUST READ MATCH ALL THE
CORRESPONDING $3ATE NUMBERS IN AN OPTICN 3
SELECTION PATTERN?

IF(KS(J)=-KSELX([+J)) 400,340,360

CONTINUE
6N TO 450

CONTINUF

NOUT2=NOUT2+1

MATCH CONDITION [F FALL THRU THIS DO.

GNMATCH IF FALL THRU THIS 00O,

PROCESS NON~MATCH RECORD,
ADD 1 TO UNMATCHING COUNT.

IF UNMATCHING RFCORDS ARE TO BE WRITTEN, WRITE
PATTERN ON KOUT 2.

TFIKOUT2.NELO) WRITE(KOUT2)MOUT2,4(KS(1)+I=14NS)IFREQ

GO TN 250

NOUT1=NOUT1+1

GO TO READ NEXT RECORD.

PROCESS MATCHING RECORD.
ADD 1 TO MATCHING COUNT,.

WRITE MATCHING RECORD ON KOUT 1.

WRITEIKOUTLIMOUTL (KS{1)¢1=14NS)IFREQ

GO TO 250

NMOD=NMOD~-1

GO TO READ WEXT RFCORD.
CHANGE IN MODEL NUMBER.
DECREASE NUMBER 0OF MODELS PROCESSED BY 1.

PRINT INPUT MODEL NUMBER AND OUTPUT COUNTS FOR
THIS MODEL.

PRINT B0O+MODL1 +NINP4NOUT14NOUT2

ARE ADDITIONAL MODELS TO BE PROCESSED FROM THIS

TAPE?
NO, GO TO REWIND INPUT UNIT,

IF(NMODLLEL,O) GO TO 570

SELP2300
SELP2310
SELP2320
SELP2330
SELP2340
SELP2350
SELP2360
SELP2370Q
SELP2380
SELP2390
SELP2400
SELP2410
SELP2420
SELP2430
SELP2~40
SELP2450
SELP2460
SELP2470
SELP2480
SELPZ2490
SELP2500
SELP2510
SELP2520
SELP2530
SELP2540
SELP2550
SELP2560
SELP2570
SELP2580
SELP2590
SELP2600
SELP2610
SELP2620
SELP2630
SELP2640
SELP2650
SELP2660
SELP2670
SELP2680
SELP2690
SELP2700
SELP2T710
SELP2720
SELP2730
SELP2740
SELP2750
SELP2760
SELP2770
SELP2780
SELP2790
SELP2800
SELPZ2810
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YES SELP2820
PROCESS NEXT MODEL SELP2830
RESET INPUT MODEL NUMBER; NUMBER OF PATTERNS SELP2840
READ AND SELECTEDy OUTPUT MODEL NUMSGERS, SELP2850
MOOL 1 =MODRD SELP2860
NINP=0 SELP28170
NOUT1=0 SELP2880
NOUT2=0 SELP2890
MOUT1=MODL1+INC1 SELP2900
MOUT2x=MODL1+INC2 SELP2910
GO TO COUNY INPUT RECORD. SELP2920
GO Ta 270 SELP2930
550 SELP2940
EOF ON READ. SELP2950
SEY NUMBER OF MODELS PROCESSED TO -1, SELP2960
550 NMQOD=a~1 SELP29T70
GO TO 210 SELP2980
570 SELP2990
ALL MODELS COMPLETE ON THIS INPUT TAPE. SELP3000
REWIND INPUT UNIT. SELP3019
REWIND KINP SELP3020
GO TO READ NEXT CONTROL CARD. SELP3030
G0 T0 100 SELP304C
YES SELP3050
SELPAT RUN COMPLETE, SELP3060
REWIND OUTPUT UNIT KOUTI. SELP3070Q
REWIND KOUT1 SELP3080
1F .AN QUTPUT UNIT FOR NON~SELECTED PATTERNS WAS SELP3090
DESIGNATED, REWIND KOUTZ. SELP31T0
1F(KOUT2.NE.,0) REWIND KOUTZ2 SeLeP3llo0
PRINT END OF RUN MESSAGE. SELP3120
PRINT 70 SELF3130
RETURN SELP3140
RETURN SELP3150
SELP3160
FORMAT(TI®6) SELP31T70
20 FORMAT(16/(6112)) SELP3180
30 FORMAT(6112) SELP3190
70 FORMAT(22H SELPAT RUN COMPLETED,) SELP3200
80 FORMAT(14H END OF MODEL 916435H INPUT NooSELECTED.«NOT SELECTEDses SELP3210
143112y SELP3220
90 FORMAT{74H PREVIOUS SELECTION INFO REQUESTED BUT NONE PRESENT. KINSELP3230
1P AND MODEL NO. = +216) SELP3240
SELP3250
REFERENCE LIST, SELP3260
SELP3270
SUBROUTINE ARGUMENTS. SELP3280
SELP3290
IFROM -~ ARRAY FOR FROM INDEX VALUES OF VARIABLE OEPTH NESTED DO'SSELP3300
170 = ARRAY FOR TO INDEX VALUES OF VARIABLE DEPTH NESTED DO'S. SELP3310
ICURR = ARRAY FOR CURRENT INDEX VALUES OF VARIABLE DEPTH NESTED SELP3320
00*S. SELP3330
HoLY - ARRAY FOR THE VARIOUS PRODUCTS USED IN GENERATING A STATESELP3340
NUMBER « SELP3350
NVCODE -~ ARRAY FOR NUMBER OF CODES DEFINED FOR EACH VARIABLE. SELP3360
KSEL = ARRAY FOR SPECIFIC STATE NUMBER LIST. SELP3370
KSELX =~ TWO DIMENSIONAL ARRAY FOR PATTERN LISTS, THE ARRAY SIZE SELP3380




-126-

C IS5 VARIABLE, SELP3390
C NI ~ ROW SiZF OF KSELX., SELP3400
c NJ - COL SIZE OF KSELX. SELP3410
C KS - ARRAY FOR STATE NUMBER PATTERN, SELP3420
c SELP3430
c OTHER VARIAHBLES. St:LP3440
C SELP3450
c IFREQ ~ FREQUENCY OF LAST PATTERN READ. SELP3460
C INUMBR - NUMBER OF THE OO LOOP WHOSE INDEX IS CURRENTLY SBEING SELP3470
c INCREMENTED, SELP3480
C TSN ~ STATE NUMBER GENERATED DURING EXFCUTION OF CODE ROUTINE. SELP3490
C A VALUE OF -1 IS'RETURNED!WHEN ALL NUMBERS HAVE BEEN SELP3500
C GENERATED, SELP3510
c INC1 - INCREMENT FOR MODEL NUMBER FOR SELECTED OUTPUT, SELP3520
C INC2 - INCREMENT FOR MNDEL NUMBER FOR UNSZLECTED OUTPUT,. SELP3530
< SELP3540
C KINP = INPUT UNIT, SELP3550
c KOUT1 ~ OUTPUT UNIT FOR SELECTED CASES. SELP3560
C KOUT2 = QUTPUT UNIT FOR CASES NOT SELECTED IF THEY ARE T(Q 8F SELP3570
c WRITTEN ALSO. SELP3580
c KRDSW]1 = 1.,.READ STATE NUMBER SELECTION INFO. SELP3590
C 2..USE STATE NUMBER SELECTION INFO FROM PREVIOUS READ, SELP3600
c KRDSWZ = 1l.eNO STATE SELECTION INFO IN CORE AT PRESENT TIME. SELP3610
c 2++THERE IS STATE SELECTION INFO IN CORE, SELP3620
c KOPT =~ OPTION NUMBER. SELP3630
C 1 ~ SELECT SPECIFIC STATE NUMBERS LISTED IN DATA CARDS. SELP3640
C 2 ~ SELECT SPECIFIC STATE NUMBERS GENERATED FROM A FAMILYSELP3650
c OF STATE NUMBERS SPECIFICATION. SELP3669
C 3 - SELECT SPECIFIC STATE NUMBER PATTERNS LISTED IN DATA SELP3670
c CARDS, SELP3680
c LISTN ~ NUMBER OF ENTRIES IN SELECTION L1ST - KSEL OR KSELX. SELP3690
c MODL1 - MODEL NUMBER OF FIRST MODEL MNUMBER ON THIS INPUT TAPE. SELP3700
c MODRD -~ MODEL NUMPBER OF LAST PATTERN READ, SELP3710
c MOUT1 - MODEL NUMGLER FOR OQUTPUT OF SELECTED PATTERNS, SELP3T20
C MOUTZ2 <~ MODEL NUMBER FOR OULTPUT OF PATTERNS NOUT SELECTEOD. SELP3730
c NTFR ~ FROM-TIME OF STATE NUMBERS TO BE CHFCKED AGAINST LIST. SELP3T740
c NTTO - TO-TIME OF STATE NUMBERS TO BE CHECKED AGAINST LIST. SELP3750
C NINP ~ NUMBER OF PATTERNS READ, SELP3760
c NOUT1 = NUMBER OF PATTERNS SELECTED. SELP3T70
c NOUT2 = NUMBER OF PATTERNS NOT SELECTED. SELP3780
c NS - MUMBER OF STATE NUMBERS IN PATYTERN, SELP3790
c NHOD =~ NUMBER OF MODELS ON THIS TAPE TO BE PROCESSED. THE SAME SELP380C
C SELECTION PATTERNS WILL APPLY TO ALL MODELS OM A GIVEN SELP3810
c INPUT TAPE, SELP3820
c NV = NUMBER OF VARIABLES [N STATE NUMBER DEFINITION,. SEL?3830
c NUMDO =~ NUMBER OF DO LOOPS, THIS VARIABLE IS EQUAL NV, SELP3840

END SELP3350
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SUBROUTINE SHATXE (NDIMe TSNy ISVECIKSNGKSVECySVECJCOL 4Py LABELS,
1 LABELP)

MUL FIPLY GTAGONAL S MATRIX TIMES P MATRIX
TO OBTAIN D MATRIX.

THE ELEMFNTS OF THE D MATRIX ARF SUMMED BY ROW

TO OBTAIN AN § VFCTOR
SINCE S 1S A DIAGONAL MATRIX, THERE WILL HF A

SMATOO10
SMAT0020
SMAT0O030
SMATQ040
SKATOO5G
SMATO060
SMATOOTG
SMATOGRO

ROW IN THE D MATRIX ONLY WHEN THERE IS A CORRE- SMAT0090

SPONUING ROW IN BOTH THE INPUT S MATRIX AND T
P MAYRIX,

IMPLICIT REAL*B(A=H¢0-Z+$)
DIMENSION ISN(1)2ISVEC(1)oKSN{1)oKSVEC(L)9SVECIL)«JCOLI1) 4P (1)
i +LABELS(1)LABELP (1)

HE SMATO0100
SMATO110
SMATO120
SMAT0130
SMATO0140
SMATO150

KSVEC(1),SVEC(1) MUST BE EQUIVALENT IN MAIN PGM,SMATO160

DIMENSTON NAMFS(6) ¢NAMEP (6) ¢oNFILLE(S)«L1(30),L2(30)

INETIALIZATION FOR THIS CALL.
S RECORD TYPEF VARTIABLES.
KSBEG=2
KSDAT=22
KSEND=3?2
D RECORD TYPF VARIABLFS,
KNDBEG=1
‘ODATY =21
KLcnD=3]
FLOMOD END OF FILF RECORD,
KNEXT=40
OTHER CONSTANTS.
NEILL=]
DELTA KBLANK/A4H /
D L I=lyeb
NF:LL6( 1) =KBLANK
SKIP TO A NEW PAGF ON PRINTER,
PRINT 2
READ NUTPUT TAPE 1D AND POSITION,
READ 541007
REWIND 10UT
SET INITIAL COUNT OF FILES ON OUTPUT UNIT TO
7ERQO.
NFILES=0

READ A CONTR(L CARD,
READ 20yNAMES o INPSyNAMEP 4 INPP 4yNITERWNPATIRSyNUMP,10D1SK
HAVE ALL ARRAYS BEEN PROCESSED?
NN, GO TGO LOCATE S MATRIX,
70 30
YES. MULTIPLICATIONS COMPLETE FOK THIS CALL.
ADD T TO COUNT OF OUTPUT FILES,

IF{NITER NE.O} G}

NFILES*NFILES+]

WRITE FLOMDD END OF FILF RECORD.
WRITE(INUT) KMEXToNFILLO6GWNFILLWNFILES

REWIND OQUTPUT UNIT,
REWIND 10UT

SMATOLT70
SMATO140
SMATO190
SMATOZ00
SMAT0210
SMAT0Z20
SMAT0?230
SMAT0240
SMAT0250
SMAT0260
SMAT0270
SMATO2R0
SMAT0290
SMAT0300
SMATO0310
SMAT0320
SMAT0330
SMATO340
SMAT0350
SMATO360
SMATO0370
SMAT(0380
SMATO0390
SMAT0400
SMATO41 G
SMAT0420
*%x&SMAT0430
#*SMAT0440
SMAT0450
SMAT0460
SMATO0470
SMAT0480
SMAT0490
SMATO0500
SMATO510
SMAT0520
IMATO0530
SMATO0540
SMATO0550
SMATO0560
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2/yL2/7120BVECTOR OF RUOW SUMS 0IF 0 MATRIX RESULTING FROM DIAGONAL S

RETURN,
KETURN

THERE ARE STILL ARRAYS 10 BF PRUCESS. .

PROCESS THE CONTROL CARD JUST RFAD,

INITIAL S AND P POSITIONING FOR THIS CoONIRUL

CARD,

LNCATF S MATRIX,.
POSINPLINPS oKTYPE JNAMES ¢y NLSy LARELS)

READ DATA RECORD AN FND LABFL.

CaLlL

LEAD{INRPSIKTYPE,
NETULL o ISCHNTO{ISNIT) o I=)g JSCONT) o (ISVEC(TI)oi=2elSCMI)
READIINPSIKTYPE (NFILL JNFILLINSUMNFILL
PRINT INPUT S NAMF AND SUM,

PRINT 385 NAMES, INS{IM

TEST FOR TYPE PUSITIONING RFQUIRED FOIR P,
G0y TN 50

POSTITION TO NAMED P,
CALL PODSINPUINPP JKTYPE JNAMFP 4NLP,LARFLP)

TFINPATRS,GT,0)

6N 10 52
THE TAPF WILL HF IN POSITION FOR THE NFXT P,
REAN LAREL RECHRD,
READCINPPIRTVYPE NAMEP JNLP o (LABRFLP (T )y I1=1MLP]

PASS P MATRIX RfW LIST RECHKD,
READ(INPP)

PASS P MATRIX (LOLUMN LIST RECORh,
READ(INPP)

READ ARRAY NAMES FOR QUTPUT D AMD S,
READ TOJNAMEP ,NAMES

SET UP SMATXP 1DFNT LINF FOR QUTPUT LARELS.
DATA L1/120HD MATRIX RESULTING FROM DIAGHONAL
IX OPFRATINON

3MATRIX TIMFS P MATRIX OPFRATION

1

COMPUTE QUTPUT LAREL LFNGTH,
NLS2=30+NLS+NLP

WRITE D HEGINNING LABFL N TAPE,

SMATO570
SMATOSRO
SMATNR90
SMATO&O00O
SMATO610
SMATG620
SMATO63G
SMATO0640
SMATOARS0
SMATO660
SMATO6TO
SMATO6R0
SMATO690
SMATOT700
SMATOT10
SMATOT20
SMATOT730
SMATOT740
SMATQOT50
SMATOT60
SMATQZ70
SMATOTR0
SMATO790
SMATORO0
SMATOR1O
SNATOR2D)
SMATORAN
SMATOR40
SMATORS O
SMATOBGN
SMATORT0
SMATORAQ

§ MATRIX TIMFS P MATRSMATORGQ

SMAT 0900
SMATOQ1
SMAT(O920
SMAT0930
SMATOV4O0
SMAT0950
SMATQ960
SMAT0970

WRITE(IOUTIKDREG ¢NAMEP JNLS24L 1o (LABFLS{1)4I=14NLS) o (LARFLP(T),41=1,SMATOQRO

NLP) SMAT1 0990
SMAT1000

INITIAL VALUF 0OF NUMKFR OF ROWS IN D IS ZFRO, SMATIOL10

NOROWS =0 SMAT1020
INITIAL VALUF OF NUMBER OF FLFMENTS IN D = 7ERU.SMATIO0O30

NDOLMTS=0 SMAT10a0
INITTIAL VALUF OF S SUM [S ZFRO, SMAT1050

NSUM=0 SMAT1060

S MATRIX = P MATRIX MULTIPLICATION,

—
"

SURSCRIPT FOR TSN,
RUWS,
SUKSCRIPT FOR JCOL »

LIST OF INPUT S MATRIX

x
[H]

P AND KSVFCy INPUT P

uRWSMATLOTO
*SMATLORG

SMAT1090
SMATI106G
SMATIILN
SMAT 11720
SMAT1130
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MATRIX AND OQUTPUT D MATRIX ELEMENT LI1S5T AND SMAT1140
VALUES IN A ROW, SMA11150
12 = SUBSCRIPT FOR KSVECs QUTPUT S ELEMENT SMATT160
VALUES. INITIAL 12 VALUE WILL BE NDIM+1l. SMATLLTO
I3 = SUBSCRIPT FOR QUTPUT S ELEMENT LIST IN KSN.,SMATL1180

I=] SMATL1190
12=NDIM SMAT1200
13=0 SMAT1210
READ A P RECGRD SMAT1220

REAGIINPPIKTYPE ¢KROW¢ JCNT y (JCOL{Y) 9J=1 ¢ JCNT )9 (P(J) e J=1 9 JCNT) SMAT3I 230
WAS RECORD JUST READ THE P END LABEL? SMAYYZ/.0

YES, GO TO WRITE ) END LABEL. SMAT1?50

IF(KTYPEL.EQ.33) GO TO 150 SMAT12640
RECORD JUST READ WAS A P DATA RECORD. SMAT1Z70

DOES CURRENT S ROW NUMBER EQUAL CURRENT P ROW SMAT?28)

NUMBER? SMAT! 259

YES. GN TO MULTIPLY, SMATLT00
IF(ISN(T).EQ.KROW) GO TO 100 SMAT2319
NO. SKMAT1320

IF S ROW NUMBER IS LESS THAN P ROW NUMBER, GO TOSMAT1330

INCREMENT S ROW NUMBER SUBSCRIPT, SMAT1340
IF(ISN(T)«LT.KROW) GO TO 125 SMAT1350
P ROW NUMBER 1S LESS THAN S ROW NUMBER, SMAT1360

GO TO READ NEXT P RECORD. SMAT1370

60 TD 90 SMAT1380
SMAT1390

S ROW AND P ROW MATCH, SMAT14900

IS THE S VALUE ZERQO? SMAT1410

YES. G TO INCREMENT S SUBSCRIPT. SHATL420

IF(ISVEC(I).LE.O) GO T 130 SMAT1430
FLOAT INPUT S VALUE, SMAT1440

S=ISVEC(I) SMAT1450
INITIAL VALUE OF ROW SUM IS ZERQ. SMAT1460

1SUM=0 SMAT1470
MULTIPLY AN CLEMENT OF S TIMES EACH ELEMENT OF SMAT1480

THE CORRESPONDING ROW OF P TG GENERATE A ROW SMAT1490

OF D, SMAT1500

D0 110 K=1,JCN7 SMATL1510
COMPUTE K'TH ENTRY IN D MATRIX ROW. SMAT1520
KSVEC(K)}=P(K)*5+,5D0 SMAT1530
ACCUMULATE ROW SUM, SMAT1540
ISUMzISUM+KSVEC{K) SMAT1550
SET K EQUAL NUHMBER ENTRIES IN D ROW, SMAT1560

K=JCNT SMAT1570
ALL ELEMENTS IN THIS ROW OF P HAVE BEEN SMAT1580

PROCESSED. GO TO WRITE THIS D MATRIX ROW, SMAT1590

60 70 128 SMAT1600
SMATL1610

S ROW NUMBER 1S LESS THAN P ROW NUMBER, SMAT 1620

HAVE ALL S ELEMENTS BEEN PROCESSED? SMAT1630

YES, GO TO PASS P RECORDS. SMAT1640

IF(1.EQ.ISCNT) GO TO 140 SMAT1650
NO SMAT1660

INCREMENT S ROW NUMBER SUBSCRIPT, SMAT1670

I=1+1 SMAT1680
GO TO COMPARE S AND P ROW NUMBERS. SMAT1690

GO T0 95 SMAT1700
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SMATYT710

ALL CLEMENTS IN P MATRIX ROW HAVE BEEN MULTIe SMAT1720

PLIED TIMES S MATRIX ELEMENT, SMAT1730

CONT INLIE SMAT1740
WRITE D MATRIX ROW, SHAT175C

WRITE(LOUTIKDDAT ¢ KROWK o {JCOL (XK ) oKKmL oK) 9 (KSVEC(KK) ¢KK=21,4K) SMATL1760
INCREMENT COUNT OF ROWS IN D MATRIX, SMAT1T70

NDROMSaNDROWS+1 SMAT1780
INCREMENT COUNT GF ELEMENTS IN D MATRIX, SMAT1790

NDLy TSINDLMTS+K SMAT1IB00
INCREMENT QUTPUT S VECTOR StiM, SMAT1810

NSUM=NSUM+ ] SUM SMAT1820
INCREMENT QUTPUT S SUBSCRIPTS. SMAT1830

i2=]12+1 SMAT1840
13=sl3+1 SMAT1a50
STORE CURRENT ROW NUMBER AND SUM IN QUTPUT S. SMATLIBA0

KSVEC{12)=1SUM SMATIRTO
KSN{13)=aKROW SMATLIBRO
MATCHING ROWS JUST PROCESSED. SMAT1890

HAVE ALL S MATRIX ENTRIES BEEN PROCESSEN? SMAT1900

YESe GO TO POSITION 7O FND OF P ARRAY. SMAT1910

IFLILEQLISCNT) GO TO 140 SMAT1920
NN, INCREMFENT S MATRIX INDEX, SMAT1930

1=]+]) SMAT1940
GO TH RFAD NEXT P RECORD, SMAT1950

GO T0O 90 SMAT1960
SMAT1970

RFEAD REMAINING P RECORNS IF ANY, SMAT1980

THIS 1S JUST SO TAPF WIiL ALWAYS BE POSITIONFD SMAT1990

AFTER A P END RFCORD AT THE FEND OF A MULTIPLICA=-SMAT2000

TION, SMAT2010

READ{ INPP)IKTYPF SMAT?2020
[FIKTYPF . FO,33) GO T 150 SMAT2030
GH TO 140 SMAT2040
SMAT2050

INPUT TAPE IS POSITIONFD FOR NEXT BEGINNING OF SMAT2060

ARRAY LABFL,, SMAT2070

CONTINUF SMAT2080
PRINT OUTPUT D SUM, SMAT2090

PRINT 141 ¢ NAMFP ,NSUM SMAT2100
WRITE D MATRIX END LAREL, SMAT2110
WRITFIIOUTIKNFNNGNFILL 4NFTLL ¢ NDROWS ¢ NDLMTS SMAT2120
ANDD 1 TO COUNT OF FILES ON OQUTPUT UNIT. SMAT2130

NFTLFES=NFILFS+] SMAT2140
%SMAT2150

#%RSMAT2160

WREITF S VECTOR ON QUTPUT UNIT, SMAT2170

SMAT218R0

WRITF S BFGINNING LAREL. SMAT2190
WRITF{TOUTIKSREGyNAMFS (NLS2oL2¢ (LABFLS{I) o I=1oNLS) o {LARFLP(T)91=1,SMAT2200
1 NLP) SMAT2210
SMAT2220

WRITF S DATA RECHRD, SMAIZ?230

TR =NDIM+] SMAT2240
WRITFIIDUT)IKSNAT S NFILL o134 (KSNIT) o=l 3) g (KSVFCI1)yoI=1FR,12) SMAT22%0
WRITE S FND LABFL. SMAT2260

WRITE(TOUTIKSEND oNFILL oNFTLL JNSUMGNFILL SHAT2270
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ADD 1 YO COUNT OF FILES ON OUTPUT UNIT.
NFILES=NFILES+]

IS THIS A PAIR SPECIFICATION?

NO, GO TO CHECK NumP SPECIFICATION.
IF{NPAIRS EQ.0} GO VO 260

YES.
NPAIRS=MPAIRS~]

HAVE ALL PAIRS BEEN VROCESSED?

YESe GO TO READ NEXT CONTROL CARD,
IS (NPAIRS.EDQ.0) GO TO 10

NO, READ LABEL GF NEXT S MATRIX,
READ( INPS)IKTYPE ¢NAMESyNLSy(LABELS(I)9I=1ygNLS)

GO Y0 READ S DATA RECORD.
GO TO 32

SMATZ{
SMATZ2,
SMAT2!
SHAT2
SMAT23
SMAT2:
SHAT23
SMAT2]
SMAT2]
SMATZ

SMAT2?
SMAT2]
SMAT21
SMAT2]

THIS IS NOT A PAIR SPECIFICATION., 1S THIS A NUMPSMATZ4

SPECIFICATION?

NO., GO TO READ NEXT CONTROL CARD.
IF(NUMP.EQ.O0) GO TO 10

YES
NUMP=NUMP-1

HAVE ALL NUMP P'S OBEEN FeNCESSED?

YES. GO TO READ NEXT CONTROL CARD,
IF{NUMP,EQ.0) GO TO 10

NO.

GO TO READ NEXT P LAEL,
GO 70 50

FORMAT (1HL)

FORMAT{16)

FORMAT(6A4s2646A44164413)

FORMAT(24H INPUT S NAME AND SUM,..96A4,112)

FORMAT(6A446A4)
FORMAT(24H D NAME AND SUM eeetbAG,y112)
REFERENCE LIST,
SUBROUTINE ARGUMENTS.
NDIM - DIMENSION OF KSN A D KSVEC, UZED TO LOCATE POSITION IN
SVEC FOR STORING OUTPUT S.
TSN - ELEMENT LIST FOR INPUT S,

ISVEC - ELEMENT VALUE FOR INPUT S,
KSN - ELEMENT LIST FOR QUTPUT 5.

KSVEC,

SVEC -~ ELEMENT VALUE FOR D AND QUTPUT S,
JCOL - ELEMENT LISY FOR P ROW AND D ROW.
P ~ ELEMENT VALUE FOR P ROW,

LABELS -~ ARRAY FOR INPUT S LABEL AND OUTPUT D AND S LABELS,
LABELP - ARRAY FOR P MATRIX LABEL.

OTHER VARITABLES,

INPS ~ INPUT UNIT FOR S,

INPP =~ INPUT UNIT FOR P, MAY BE THE SAME AS 1INPS.
INSUM - SUM OF INPUT S.

1SUM - SUM OF VALUES FOR A D ROW.

SMATZ4
SMAT24
SMAT 24
SMAT24
SMAT24
SMAT24
SMAT24
SMAT2S
SMAT2S
SMAT2
SMAT24
SMAT21
SMAT2'!
SMAT24
SHAT2
SMAT2¢
SMaT2|
SMATZ
SMATE:
SMATE
SMAT?2
SMATZ;
SMAT?2
SMAT2(
SMAT2q
SMAT?2
SMAT2
SMATZ
SMAT2
SMAT2,
SMAT?2
SMAT2
SMAT2
SMATZ2]
SMAT2
SMATZ{
SMATZ,
SMAT2
SMAT?2
SMAT2
SMAT?2
SMATZ}
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TODISK = THIS CONTROL CARD FIELD IS NOT USED BUT IS RETAINED TO SMAT2850
MAINTAIN COMPATIBILITY WITH SUBROUTINE SXP COGNTROL CARDS.SMAT2860

NFILES ~ NUMBER OF FILES ON OUTPUT UNIT, SMAT2870
NITER ~ THIS CONTROL CARD FIELD IS RETAINED TO MAINTAIN COMPATI- SMAT2880
BILITY WITH SUBROUTINE SXP CONTROL CARDS. SMAT2890

ENTER 1 IN ALL CONTROL CARDS WITH MULTIPLY SPECIFICATIONSSMAT2900
ENTER O TO INDICATE MULTIPLICATION OPERATION IS COMPLETE.SMAT2910

NLS = LENGTH OF INPUT S LABEL, SMAT2920
NLS2 ~ LENGTH OF O LABEL AND QUTPUT S LABEL. SMAT2930
NLP ~ LENGTH OF P LABEL. SMAT2940
NSUM -~ SUM OF QUTPUT S. SMAT2950
NPAIRS- NUMBER OF 'PAIRED (S,P)* ARRAYS, THESF ARRAYS MUST BE ON SMAT2960
THE SAME INPUT TAPE AND IM A SPECIFIED ORDER. SMAT2970

NUMP  ~ NUMBER OF P MATRICES TO BE PAIRED WITH A SINGLE INPUT § SMAT2980
SMAT2990

END SMAT3000
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SUBROUVINE SMINUS{ISNI,ISVFCTI4LABELTISNJyISVECIeLABEL Y, SMINOOILO
ISNKy ISVECK) SMIN0O20

SHINDO3O

S VECTOR [ MINUS S VECTOR U = S VECTOR K. SMIN0040

SKINOOS50

DIMENSION ISNI(1)oISVECI(L)oLABELI (L} oISNI(L)oISVECILL)oLABELJ(]L)SMINCOGO
ISNK{1},ISVECK{L) SMINOOTO

DIMENSTION NAMEI(6) yNAMEJ(6) s NAMEK(6) yNOLDI(6) ¢NOLDJ(6) o NULABL(30) SMINOOBO
DATA KALANK/4&H /M1 /6HMINU/ ¢ M2/ 2HS / SMINOO90
SMINO100

INITIALIZATION SMINOL110

PREVIOUS SI AND SJ NAMES. SMINO120

00 5 Nel,6 SMINO130
NOLOI (N} #XBLANK SMINO140
NOLDJ(N)=KBLANK SMINOLS0
SMINUS LABEL ADDITION, SMINO160

D0 6 N=1,30 SMINOLTO
NULABL{N) =KBLANK SMINO180
NULABL(3)=M] SMINO190
NULABL(4)=M2 SMINO200
S VECTOR RECORD TYPE CONSTANTS - BEGINNING LABELSMINO210

DATA RECORD AND END LAREL, SMINO220

XSBEG=2 SMINO230
KSDAT=22 SMINQ240
KSEND=32 SMINO250
SET NUMBER OF OUTPUT FILFS FQUAL ZFRD. SMINO260

NFILES=0 SMINO270
READ QUTPUT UNIT NUMBER, SMINO280

READ 10,KOUTS . SMINO290
REWIND QUTPUT UNIT, SMINO300

REWIND KOUTS SMINO310
SMINO320

30 SMINO330

RFAD INPUT UNIT NUMBER AN ARRAY NAME FOR SMINQO340

CURRENT SI AND SJ, SMINO350

READ 10+sINPIoNAMET s INPJ4NAMEY SMIN0O360
HAVE ALL INPUT FILES BEEN PROCESSED? SMINO370

YES. GO TO WRITE OUTPUT END LABEL. SMINO380C

IFCINPILFQ,0) GO TN 500 SMINO390
NO SMIN040O

1S PREVIOUS S(1) TO BE USED AGAIN... SMINO410

IS PREVIOUS SI NAME = CURRENT SI NAME? SMINQ420

00 50 N=1,6 SMINO430
IFINAMET {N).NE,NOLDT (M)} GO T0O 60 SMINO44O
CONTINUE SMINQ450
YES SMINQO460

GO TO LOCATE SJ. SMINO&4TO

G0 T0 249 SMIN0480
60 SMINO490

NGO, SMIMOS500

IS PREVIOUS S(J) TO BEF USED AS Si{l)eee SMINOS510

IS PREVIOUS SJ NAME = CURRENY SI NAME? SHINOS20

NO 70 N=1,6 SMINOS30
ITF(NAMET(N)JNEJNOLDJINY) GO TO 100 SMING540
CONTINUE SMINO550

YES

SMINDOS60




OO

N eNel O e XgNe! o

o OO0 (e X!

OO0

D0 80 N=1,ISCNTJ
ISNI(N)=1SNJ{N)

~-134-

USE PREVIOUS S(J) AS S{I}.

SMINOSTG

MOVE PREVIOUS SJ INFO TO CORRFSPONDING LOCATIONSSMINQGS80

FOR CURRENT ST INFQO,

80 YSVECI(N)=ISVECJ(N)
ISCNTI=ISCNTJ
DO 85 N=1sNLJ
85 LABELI(N)=LABELJ(N)

NLI=NLJ

I SUMI=ISUMJ

GO TO 140

GO TO LOCATE SJ.

100
CURRENT SI MUST HE READ FROM AN INPUT UNIT.
LOCATE ARRAY NAMED,

100 CALL POSINP(INPIKTYPE,NAMEI NL!,LABELI)

READ DATA RECORD AND ZND RECORD,

READ(INPIIKTYPE ¢NFILLyISCNTIZ(ISNI(I),o1=14ISCNTI),
(ISVECE(I)oI=14ISCNTI)
READ({INPI)KTYPE 4NFILL ¢NFILL o ISUMI

l

120 DO 130 N=1,6
IF{NAMEJ(N) NE,NOLDJ(N}) GO TO 140

130 CONTINUE

G0 T0O 200

4
/

120
IS PREVIOUS StJ) TO BE USED AGAINe..
IS PREVINDUS SJ NAME = CURRENT SJ NAME?

YES
GO TO S1 MINUS S5J LOOP.

149

NO.

PREVIOUS SJ IS NOT BEING USED AGAIN.
CURRENT SJ MUST BE READ FROM AN INPUT UNIT.
LOCATE ARRAY NAMED,

140 CALL POSINPUINPJIKTYPEJNAMEJ NLJ+LABELY)

READ DATA RECORD AND END RECORD.

READ{INPJIKTYPEJNFILLyISCNTU9(ISNI(J)9J=19ISCNTJ),
{ISVECJ(I)9J=]1,y ISCNTJ)
READ({INPJUIKTYPEGNFILLyNFILL+ ISUMJ

1

200 J=1
J=l
K=0

200
COMPUTE S1 MINUS SJ.

THE SI MINUS SJ SEGMENT OPERATES AS IF THREE
LOOPS

09 I = 1, ISCNTI FOR S1.

BO J = 1y ISCNTJ FOR SJ.

DO K = 14 ISCNTK FOR SI-SJ.
WERE BEING INCREMENTED SIMULTANEDUSLY.
INITIALIZE

00 LONP?Y INDICES,

SMINGS90
SMINO600O
SMINO610
SMIN0620
SMINO630
SMIN0O640
SMINOE 0
SMINO&K6O
SMINO6T0
SMINO680O
SMINO0690
SMINOTOO
SMINOT10
SMINO720
SMINO730
SMINO740
SMINO750
SMINQO760
SMINOT770
SMINO780
SMINO790
SMINO8OO
SMINO810
SMINOB20
SMINO830
SMINO840
SMINO850
SMINO860
SMINO8TO
SMINO8S8O
SMIN0890
SMINO90O
SMINO910
SMIN0920
SMINO0930
SMINO940
SMIN0950
SMINO960

*k%SMINO9TO

no

*SMINO9A0
SMINO930
SMIN1000
SMIN1010
SM1551020
SMIN1030
SMIN1040
SMIN1050
SMIN1060
SMIN1070
SMIN1080
SMIN1090
SMIN1100
SMIN1110
SMIN1120
SMIN1130

[P
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210 SMIN1140

IS SI ROW = SJ ROW? SHIN1150
EFCISNI(I)NEL.ISNJ(J)) GO TO 300 SMINL160
YES. SMIN1170

COMPUTE ROW DIFFERENCE SKIN1180
KOIF=ISVECE(I)=1SVECI(J) SMiIN1190
15 DIFFERENCE NON-ZERD? SMINL200

A DIFFERENCE VALUE OF ZERO WILL NOT BE STORED INSMIN1210

THE QUTPUT § VECTOR. SMIN1220

IF(KDIF.EQ.,0) GO YO 230 SMIN1230
YES SMIN1240

OIFFERENCE IS NON-ZERO, STORE iN OUTPUY S. SMIN1250

UPDATE KX SMINL260

KaKkel SHIN1270
STORE ROW ID IN ISNK(K) SHINL1280

ISNKIK)=ISNTI(T) SMIN1290
STORE OIF VALUE IN ISVECK(K) SMIN1300

ISVECK{K)=KDIF SMIN1310
230 SMIN1320

UPDATE 1 AND J, SMINM1330

IS 1 UPDATE POSSIBLE? SKIN1340

IF(1.EQ.ISCNTI) GO TO 240 SMIN1350
YES SMINL360

UPDATE | SMIN1370

Iul+} SMIN1380
1S J UPDATE POSSIBLE? SMIN1390

IF(J.EQ. ISCNTY) GO TO 270 SMIN1400
YES SMIN1410

UPDATE J SMIN1420

JuJ+l SMIN1430
GO TO ROW NUMBER COMPARE, SMIN1440

G0 T0 210 SMIN1450
SMIN1460

SMIN1470

240 SMiN1480

NO SMIN1490

I UPDATE IS NOT POSSIBLE. SMIN1500

. IS J UPDATE POSSIBLE? SMIN1510
I1F(J.EQ.ISCNTJ) GO TO 400 SMIN1520
YES SMIN1530

UPDATE J. SMIN1540

J=J+l SMIN1550
250 SMIN1560

ELEMENTS REMAIN IN J ONLY, SMIN1570

PLACE REMAINING J ROWS AND NEG VALUE OF ELEMENTSSMINL580

IN OQUTPUT S SMIN1590

D0 260 N=J,ISCNTJ SMIN1600
IFCISVECJ(N).EQ.0) GO TD 260 SMINXG10
K=K<l SMIN1620
ISNK (K )=ISNJIN) SMIN1630
ISVECK(K)==1SVECJ(N) SMIN1640
CONTINUE SMIN1650
GO TO WRITE QUTPUT, SMIN1660

GO TO 400 SMIN1670
270 SMIN1680

ELEMENTS REMAIN IN I ONLY, SMIN1690

PLACE REMAINING 1 RNOWS AND VALUES IN OUTPUT S. SMIN1700
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00 280 N=I,1SCNT1
IF(ISVECI(N).EQ.0) GO TO 280
KsK+]

ISNK{K)=ISNI(N)
ISVECK(K)=ISVECT(N)

CONTINUE

GC TO WRITE OUTPUT,
GO TO 400

300

UNMATCHING ROWS.

IS S1 ROW GT SJ ROW?
IFCISNI(I}eGToISNJ(J)) GO TO 340

NO

SI ROW NUMBER IS LESS THAN SJ ROW NUMBER.

IS SI ROW VALUE EQUAL Z2ER0?
IF{ISVECI(I).EQ.0) GO YO 320

NO

PLACE SI ROW AND YALUE IN OJTPUT Se.
K=K+1
ISNK{K)=ISNI(1)
ISVECK(K)=ISVEC(T)

320

1S 1 UPDATE POSSIBLE?

NO., GO TO PROCESS REMAINING SJ ELEMENTS.
IF(T1L,EQ,ISCNTI) GO TO 250

YES

UPDATE 1.
I=I+1

GO TO ROW NUMBER COMPARE,
G0 70 210

340

SJ ROW NUMBER IS LESS THAN SI ROW NUMBER,

ADD J ELEMENT TO OUTPUT,.

IS SJ ROW VALUE EQUAL ZERD?
IF{ISVECJ(J]EQ.O) GO TO 350

NO

PLACE SJ ROW AND NEG. VALUE IN OUTPUT S.
K=K+1)
ISNK{K)=ISNJ(J)
ISVECK (K} ==~ISVECJI{J)

350

IS J UPDATE POSSIBLE?

NO, GO TO PROCESS REMAINING SI ELEMENTS,
[F(J.EQ.ISCNTJ) GO 7O 270

YES

{UJPDATE Jo
Jrd+l

GO TO ROW NUMBER COMPARE.
GO T0 210

400
WRITE OUTPUT,
READ NAME FOR OUTPUT Se.

400 READ 401 ,NAMEK

SMIN1710
SMIN1720
SMIN1730
SMIN1740
SMIN175¢C
SMIN1760
SMIN1770
SMIN1780
SMIN1790
SMIN1800
SMIN1810
SMIN1820
SMIN1830
SMIN1840
SMIN1850
SMIN1860
SMIN1870
SMIN1880
SMIN1890
SMIN1900
SMIN1910
SMIN1920
SMIN1930
SMIN1940
SMIN1950
SMIN1960
SMIN1970
SMIN1980
SMIN1990
SMIN2000
SMIN2010C
SMIN2020
SMIN2030
SMIN2040
SMIN2050
SMIN2060
SMIN2070
SMiIN2080
SMIN2090
SMINZ2100
SMIN2110
SMiIN2120
SMiN213C
SMIN2140
SMIN2150
SMIN2160
SMINZiTO
SMINZ180
SMIN21%0
SMIN2200
*SMIN2210

*xeSMIN2220

SMIN2230
SMIN2240
SMIN2250
SMIN2260
SMIN2270
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DOES THE OUTMUT S CONTAIN ANY ENTRIES?

IF(K+EQ,0) GO TO 440

YES
CREATE NEW LABEL.

NL=NLI+NLJ+30

WRITE OUTPUT S FILE,

WRITE(KOUTS)KSBEGeNAMEK o NLy (LABELI(N)oN=14NLZ)oNULABL,

(LABELJIN) yN=14NLJ)

1
WRITE(KOUTS)KSDAToNFILL oKy ( ISNK{N) ¢N=19K)} o (ISVECK(NIN=],K)

ISUMK=]SUMI-TSUMJ

NFILL=]

RESET FILLER VARIABLE. 1T MUST EQUAL ONE IN END
OF ARRAY LABEL,

WRITE(KOUTS)KSEND, NFILL, NFILL, ISUMK,NFILL

UPDATE NUMBER OF OUTPUT FILES.

NFILES=NFILES+)

GO TO 450

440
PRINT MESSAGE THAT SI AND SJ ARE IDENTICAL AND
NO OUYPUT S BEING WRITTEN.

440 PRINT 445,NAME] ¢yNAMEJ ¢ NAMEK
445 FORMAT(1X96A%4,26H 1S AN EXACT DUPLICATE OF 46A4/35H NO OUTPUT S ISMIN2500

455

500

1S BEING WRITTEN FOR ,6A4)

450
MOVE CURRENT SI AND SJ IDENTITY TO PREVIOUS S!
AND SJ IDENTITY,

450 DO 455 N=l,46
NOLDI(N)=NAMEI(N)
NOLDJ {N)=NAMEJ (N)
GO TO READ A CONTROL CARD.
GO TO 30
500
END GOF S-S RUN.
UPDATE NUMBER OF DUTPUT FILES AND WRITE END
LABEL.,
KNEXT=40
NFILES=NFILES+1
SET NAME FIELD BLANK FOR END OF FILE LABEL,
DO 505 I=146

505

i0
401

NAMET ( 1)=XBLANK
WRITE(KOUTS)KNEXTyNAMEIoNFILLyNFILES

REWIND KOUTS

REVURN

REWIND QUTPUT TAPE.
RETURN

FORMATI1696A441646A4)
FORMAT(6Xy6A4)

ISNI

REFERENCE LIST,
SUBROUTINE ARGUMENTS,

=~ ARRAY FOR THE LIST OF STATE NUMBERS IN S VECTOR I,

ISVECI =~ ARRAY FOR THE ELEMENTS IN S VECTOR 1.

SMIN2280
SMIN2290
SMIN2300
SHIN2310
SMIN2320
SMIN2330
SHIN2340
SMIN2350
SMIN2360
SMIN2370
SMIN2380
SMIN2390
SMIN2400
SMIN2410
SMIN2420
GMIN2430
SMINZ2440
SMIN2450
SMIN2460
SMIN2470
SMINZ2480
SMINZ2490

SMIN2510
SMIN2520
SMINZ530
SMIN2540
SMIN2550
SMIN2560
SMIN2570
SMIN2580
SMINZS590
SMIN2600
SMIN2610
SMIN2620
SMINZ2630
SMIN2640
SMIN2650
SHIN2660
SMIN26T0
SMINZ680
SMINZ2690
SMINZ2T00
SMIN2T710
SMIN2720
SMIN2730

SMIN2750
SMIN2760
SMINZ2T7T0
SMINZ2780
SMIN2790
SMIN2800
SMINZ810
SMIN2820
SMINZ830
SMIN2840
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TRy

OO0 O00

LABELI
ISNJ
I1SVECJY
LABELJY
ISRK

I1SVECK

NAME ]

NAMEY

NAMEK

NOLDI

NOLDJ

NULABL
END

[ SO B O A |

ARRAY
ARRAY
ARRAY
ARRAY
ARPAY

ARRAY

ARRAY
ARRAY
ARRAY
ARRAY
“*.RAY
ARRAY

FOR
FOR
FOR
FOR
FOR

FOR

FOR
FOR
FOR
FOR
FOR
FOR
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LABEL OF S VECTOR 1,

THE LIST OF STATE NUMBERS IN S VECTOR J.

THE ELEMENTS IN S VECTOR J.

LABEL OF S VECTOR J,

THE LIST OF NON-2ERO STATE NUMBERS IN S VECTOR

THE NON-~ZZR0O ELEMENTS IN S VECTOR K,

OTHER VARIABLES,

THE NAME OF CURRENT S VECTOR 1.

THE NAME OF CURRENT S VECTOR J.

THE NAME OF CURRENT S VECTOR K,

THE NAME OF PREVIOUS S VECTOR 1.

THE NAME OF PREVIOUS S VECTOR J.

S MINUS ADDITION TO LABEL FOR S VECTOR Ko

SHMIN28-0
SMIN2860
SMIN2870
SMIN2880
SMINZ289%0
SMIN2900
SMIN2910
SMIN2920
SMIN2930
SMIN2940
SMIN2950
SMIN2960
SMIN2970
SMIN2980
SMIN2990
SMIN3000
SMIN3Q10
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SUBROUTINE SPAJIRS(KS)
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SPAIROL0
SPAIRO20
SPAIRS SPAIRD30
THIS PROGRAM WILL WRITE A STATE-PAJ& RECORD FOR SPAIX040

EACH PAIR OF CONSECUTIVE TIME PERIODS IN EACH SPAIRO50

STATE PATTERN RECORDs THE OUTPUT-MODEL-~NUMBER SPAIRO60

WILL BE THE INPUT-MODEL~NUMBER PLUS THE TIME SPAIROT0

PERIOD PAIR NUMBER. SPAIROBO

SPAIRO90

DIMEWSION KS(1) SPAIR100
READ INPUY UNIT 1D, OUTPUT UNIT 1Dy AND NUMBER SPAIR110

OF STATES PER RECORD, SPAIRL20

READ 10,KINP,KOUT NS SPAIR130
FORMAT(316) SPAIR140
REWIND INPUT AND OUTPUT UNITS, SPAIR150

REWIND KINP SPAIR160
REWIND KOUT SPAIR1T0O
SET NUMBER OF PAIRS EQUAL NUMBER OF STATES PER SPAIR180

RECORD MINUS 1. SPAIR190

NPR=NS-1 SPAIR200
*x%xSPAJR210

*SPAIR220

READ A RECORD SPAIR230

READ MODEL NUMBER, STATE PATTERN AND FREQUENCY. SPAIR240
READ(KINPoEND=100) MODy(KS(I)sI=14NS),KFRED SPAIR250
*%SPAIR260

*SPAIR270

¥RITE OUTPUT RECORDS SPAIRZ280

DO K=1 THRU NUMBER OF PAIRS, SPAIR290

D0 40 K=1,NPR SPAIR300
SET NEW MODEL NUMBER EQUAL INPUT MODEL NUMBER SPAIR310

PLUS PAIR NUMBER., SPAIR320

NUMDD=MOD+K SPAIR33C

WRITE QUTPUT: NCW MODEL NUMBER, STATE NUMBER({K)SPAIR340

STATE NUMBER(K+1), AND FREQUENCY. SPAIR250
WRITE(KOUT)NUMODyKS (K} o KS({K+1) ¢KFREQ SPAIR360
CONT INUE SPAIR3T0

CONTINUE SPAIR380
*SPAIR390

*%*SPATR400

SPAIR410

GO TO READ NEXT RECORD. SPAIRA20

GO 7O 30 SPAIR430
*SPATIR440

#%x%SPAIR450

END OF FILE ON READ, SPAIR460

REMIND INPUT AND QUTPUT UNITS, SPAIRLTO

REWIND KINP SPAIR48B0O
REWIND KOUT SPAIR490
PRINT MESSAGE SPAIRS OPERATION COMPLETE, SPAIRS500

PRINT 110,KINP4KOUT SPAIRS510
FORMAT(/42H SPAIRS OPERATICN COMPLETE FOR INPUT UNIT 41645X, SPAIRS20
1 13H OUTPUT UNIT ,16) SPAIR530
RETURN SPAIR540

RETURN SPAIR550

SPAIR560
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C
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c KS

C

C

C

c KINP

c KOUT

c NS
END
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REFERENCE LIST.
SUBROUTINE ARGUME ;S

ARRAY FOR STATE NUMBER PATTERN,.
OTHFR VARIABLES,

INPUT UNIT 1D,

OUTPUT UNIT 1D.
NUMBER OF STATE NUMBERS PER INPUT

RECORD.

SPAIRS570
SPAIR580
SPAIR590
SPAIRS00
SPAIR610
SPAIRG20
SPAIR630
SPAIRS40
SPAIR650
SPAIR660
SPAIRETO
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SUBKOUTINE STDES (NAKEV ¢NAMEC yNCODE 4L OC + ICOBELIST)

STDES
GENERAL PURPGSE PROGRAM TO LIST FOR EACH STATE
NUMBER THE ,ODE MEANING FOR EACH VARIABLE.

OIMENSION NAMEV(3*NV) NAMEC({SUM OF NCODE(1)*3)yNCODE(NV)LOC(NV+]
ICODE(NV} +LIST(ISNY)
DIMENS JION NAMEV(1) ¢NAMEC(1)oNCODE{1)oLOC(1)4ICODE(1),LIST(])
OIMENSION 1DMODL(30)
READ PRINT HEADING,
READ 10, 1DMODL
READ NUMBER OF VARIABLES AND NUMBER OF DESCRIP-
TION LISTS TO BE PRINTED.
READ 20.NVoNCOPYS

COMPUTE NV3 FOR LATER DO LOOP INDEX USE.
NV3aNvVe3
COMP' "TE NUMBER OF LINES REQUIRED PER STATE NUM-
BER DESCRIPTION,
NLINES=(NVY=1)/T7+1

1F THE NUMBER OF VARIABLES 1S EXACTLY 7, THERE
WILL BE AN EXTRA SPACE AFTER EACH LINE,.
TF(NV.EQeT) NLINESsNLINES+]
COMPUTE NUMBER OF STATE NUMBER DESCRIPTIONS PER
PAGE.
NDPAGE=(57/NLINES)~1
* K

FOR EACH VARIAGLE,.
READ ALPHA ID OF VARIABLE AND NUMBER OF CODES.

STORE IN ARRAY 'L0OC' THE BEGINNING LOCATION IN
NAME OF CODES ARRAY OF THE CODE NAMES FOR THE
FIRST VARIABLE,

LOC(1)=]
D0 FOR EACH VARIABLE.

D0 90 iIslyNv
COMPUTE SUBSCRIPTS FOR ITH VARIABLE IN NAME OF
VARIABLE VECTOR,

IFR={I=1)%3+]

1TO=IFR+2
READ VARIABLE NUMBER, VARIABLE NAME AND NUMBER
OF CODES DEFINED FOR THIS VARIABLE,

READ 30¢iNVy (NAMEV(II)+1I=IFR,1T0) NCODE(])
IS THE VARIABLE NUMBER READ EQUAL THE DO LOOP
VARTABLE NUMBER?
NO. GO TO PRINT ERROR MESSAGE.

IF(INV,NE.1) GO TO 300
YES

NCI=NCODE(])
STORE IN ARRAY 'LOC? THE BEGINNING LOCATION IN
NAME OF CODES ARRAY OF THE CODE NAMES FOR THE
NEXT VARIABLE,

LOC(1+1)=LOC(])+NC]I*3
INITIALIZE SUBSCRIPT GOR READING I'TH VARIABLE
CODE NAMES.

STDEOO10
STDEOO20
STDE0O3O
STODEO0O40
STDE0OS50
STOE0O0AO
}STDEOOTO
STDECOQBO
STOE0090
STDEOL1GO
£T0EOLLO
STOEO120
STNDEO130
STCEOL40
STDEO150
STDEO160
STDELLTC
STDEO180
STODEO190
STDE0200
STDEO202
STDEO204
STDE0206
STDEO210
STDEQ220
STDE0230
*5TDE0240
*STDE0250
STDEO260
STDEQ270
STDEO280
STDE0290
STDEO300
STDEO310
STDEO0320
STDEO0330
STDEQ340
STDEO350
STDEO360
STDEO370
STDEO380
STDEO390
STDEO400
STDEO410
STDE0420
STDEO430
STDEQ440
STDEO450
STDEQ46V
STDZ0470
STDED480
STDE0490
STDEOS500
STDEDS10
STDEOS520
STDEOS30
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80

90

93
95

100

120

JFR=LOC(I)=-3

DO 80 J=1,NCI

JFR=JFR+3
JTO=JFR+2

READ 304 INCy (NAMEC{JS) ¢JJ=JFR,JTO)

IF(INC.NE.J) GO TO 310

CONTINUE

L=LOC( 1)

LIST(IFR)=NAMEC (L)
LIST{IFR+1)=NAMEC(L+1}
LISTUIFR+2)=NAMEC(L+2)

CONTINUE

DO 95 I=14NV
ICODE(1)=]

NS=0

NDCUR=NDPAGE

IF(NOCURLLT.NDPAGE) GO TO 120

NOCUR=0

PRINT 97, IDMGOL
PRINT 110, (NAMEVIII)¢11x14NV3)

PRINT 112

NS=NS+1

NOCUR =NDCUR+ 1
PRINT 1304NSo(LIST(II)o1I=1yNV3)
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STOEDOS540
D0 FOR £ACH CNDE FOR THIS VARIABLE. STDEOSS50
STDEO560
COMPUTE SUBSCRIPTS EQR NAME OF CCODE VECTOR, STDEOS70
STDEOS58C
STDEOS590
READ CODE NUMBER AND NAME,. STDEO600
STDEO610
IS THE CODE NUMBER READ EQUAL TO DO LOOP CODE STDEQ620
NUMBER? STOED630
NO. GO TO PRINT ERROR MESSACE. STDEQ640
STDE0650
YES STDEQ&60
80 STDEO6TO
CONT INUE STDEO680
STDEO690

INITIALIZE THE PRINT ARRAY FOR THIS VARIABLE BY STDEO700
STORING THE NAME FOR ITS FIRST CODE. STDEO710
STDEO720
STDEO730
STDEGT740
STDEO750
90 STREO760
CONTINUE STDEOTT0
STDEO780
*STDEO790
**xSTDEOROO
STDEOS10
STDEC820
STDEO830
STDE0840
STDE0850
STDEO86D
THE NUMBER OF DESCRIPTIONS CURRENTLY ON THE PAGESTDE0870
IS INITIALLY SET TO THE MAXIMUM VALUE SO THAT STDE0880
THE IMITIAL BRANCH WILL BE TO THE HEADING PRINT,.STDE0890

IMITIALIZE ARRAY ICODE - NUMBER OF CODE VALUE
BEING PRINTED-TO 1 FOR EACH VARIABLE,

INITIALIZE CURRENT STATE NUMBER.

‘ STDE0900
IS THERE SPACE ON THE CURRENT PAGE FOR A STATE STDE0910
NUMBER DESCRIPTION? STDE0920

STDE0930
NO STDE0940
RESET NUMBER OF DESCRIPTIONS ON CURRENT PAGE.  STDE0950

STDE0960

SKIP TO NEW PAGE. PRINT ONE LINE HEADING. PRINT STDE0970

VARTABLE NAMES, STDE0980
STDE0990
STDE1000
STDE1010
120 STLELL20
INCREMENT CURRENT STATE NU! ER BY 1, $TDE1030
STDEL1040
ADD ONE TO NUMBER OF DESCRIPTIONS ON THE CURRENTSTDE1050
PAGE, STDE1060
STDEL1070
PRINT STATE NUMBER AND ITS DESCRIPVION. STDE1080
STDE1090

STDE1109
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150

160

D0 160 I=1,NV

NxNV=T+1

L2=(N=-1)%3+]
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UPDATE CODE LIST SUBSCRIPTS AND PRINT ARRAY,
THIS PROGRAM SEGMENT IS CONCEPTUALLY A SET OF
NESTED DO'S WHERE THE NUMBER OF DQO*S IS VARI-
ABLE,

N WILL GO FROM NV TO l. AT ANY GIVEN TIME N IS
THE NUMBER OF THE DO LOOP WHOSE INDEX ;S BEING
TESTED AND STEPPED,

00 FOR EACH VARYABLE,

i

i
]

y
K

STDE;
STDE!
STDE
STDE
STDE
STDE
STDE
STDE
STDE
STDE

COMPUTE MISC SUBSCRIPTS (N WILL GO FROM NV T(O 1)STDE

L2 1S THE LOCATION IN THE PRINT LINE ARRAY FOR
THE NAME OF THE CODE OF THE N'TH VARIABLE,

CAN THE INDEX VALUE FOR THE NTH DO BE INCRE~
MENTCD FURTHER?

IF(ICODEIN).EQ.NCODE(N}) GO TO 150

YES
INCREMENT NTH DO INDEX VALUE.

ICODE{(N)=ICODE(N)+1

L IS THE LOCATION IN THE CODE NAME ARRAY OF THE
FIRST WORD OF THE CURRENT CODE OF THE N'TH
VARIABLE,.

L=LOC{N)+(ICODE(N)~1)%3

PLACE NAME FOR CODE NOW INDEXED IN PRINT ARRAY,

LIST{L2) =NAMEC(L)
LIST(L2+41)=NAMEC(L+1)
LIST(L2+42)=NAMEC(LA2’

GO T0 100

ICODE(N)=}1

L=LOC(N)

GO TO PRINT DESCRIPTION CURRENTLY IN *LIST®,

NO

INDEX VALUE FOR N'TH DO CANNOT BE INCREMENTED
FURTHER,

RESET THE NTH DO INDEX TO 1.

L IS THE LOCATIOR IN THE CODE NAME ARRAY OF THE
FIRST WORD OF THE FIRST CODE OF THE N'TH
VARIABLE.,

PLACE NAME FOR FIRST CODE FOR NTH VARIABLE IN
PRINT ARRAY,

LIST(L2) =NAMEC(L)
LIST(L2+41)=NAMEC(L+1)
LIST(L2+42)sNAMEC(L+2)

CONTINUE

160
CONT INUE

ALL DO LOOPS iRE COMPLETE,
ALL STATES LISTED.
HAVE ALL COPIES BEEN PRINTED?

IF(NCOPYS.LE.1) GO TO 169

NCOPYS=NCOPYS~1
60 70 93

NO
DECF.EASE NUMBER OF COPIES TO BE PRINTED B8Y 1.

STDE
STDE
STDE
STDE
STOE
STDE
STDE
STDE
STODE]
STDE
STDE
STOEY
STOE
STDE
STOEL
STDE
5TOEL
STDE
STDE
STDEL
STOEL
STDE
STDE
STDEL

STUEL]
STDEY;
STOEL
STDEI|
STDE]
STDEI
STOEN
STDEL,
STYDELY
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169

300

310
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169

YES
ALL COPYS LISTED

SKIP TO NEW PAGE,
PRINT 170

RETURN
RETURN

300

ERROR IN CARD ENTRY FOR VARIABLE NUMBER.
PRINT ERRDOR MESSAGE.
PRINT 305414INV
exXIY
sTopP
310
ERROR IN CARD ENTRY FOR CODE NUMBER,
PRINT ERROR MESSAGE.,
PRINT 305+1¢INVsJsINC
EXIT
ST0P

FORMAT{20A4/10A4)

FORMAT(216)

FORMAT (6920416}

FORMAT(1H1+30A4/)

FORMAT(13H STATE NUMBER,T7(4Xs3A4)/ (13X,T(4X93A4)))
FORMAT(1H )

FORMAT(1IXeE1247(4X93A4)/ (13XsT{4X43A4)))

FORMAT(1H1)

FORMAT{38H ERROR IN STATE DESCRIPTION DATA CARDS,4I16)

REFERENCE LIST.
SUBROUTINE ARGUMENTS,

NAMEV(3%NV) ~ ARRAY OF VARIABLE NAMES. EACH NAME WILL BE READ AND
PRINTED WITH A 3A4 FORMAT,

NAMEC (3*%SUM OF NCODE(I)) -~ ARRAY (OF CODE NAMES. EACH NAME WILL BE
READ AMD PRINTED WITH A 3A4 FORMAT,

NCODE{NV) = ARRAY CONTAINING NUMBER OF CODES DEFINED FOR EACH
VARIABLE,

LOC(NV+l) - BEGIMNING LOCATION IN NAMEC VECTOR OF CODE NAMES FOR

EACH VARIABLE.
ICODE(NV) =~ CURRENT CODE VALUE BEING PRINTED FOR EACH VARIABLE,.
LIST(3%NV) ~ THE ARRAY IN WHICH EACH STATE NUMBER DESCRIPTION IS

PLACED FOR PRINTING.
OTHER VARIABLES.

NV = NUMBER OF VARIABLES IN STATE NUMBER DEFINITION,
MS = NUMBER OF STATE WMOSE DESCRIPTION IS CURRENTLY BEING

PRINTED.
NLINES -~ NUMBER PRINT LINES REQUIRED PER DESCRIPTION,
NDPAGE -~ NUMBER OF DESCRIPTIGNS THAT CAN BE PRINTED PER PAGE,
NDCUR - NUMBER OF DESCRIPTIONS CURRENTLY PRINTED ON THE PAGE.
END

STDE1680
STDE1690
STOELTOO
STDE171C
STDE1720
STDE1730
STOE1740
STDE1750
STDELT60
STOEL770
STDE1780
STBE1790
STDELBOC
STDE1810
STDE1820
STDE1830
STDE1840
STDE1850
STDE186C
STDE1870
STDEl8RC
STDE1890
STDE1900
STDE1910
S$7DEL920
STDE1930
STDE1940
STDEL1950
STDE1960
STDE1970
STDE1980
STDE1990
STDE2000

" STDE2010

STDE2020
STDE2030
STDE2040
STDE2050
STDE2060
STDE2070
STDE2080
STDE20S0
STDE2100
STDE2110
STDEZ2120
STDE2130
ST0E21i40
STDE2150
STDEZ2160
STDE2165
STDE2170
STDE2180
STDE2190
STDE2200
STDE2210
STDE2220
STDE2230
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SUBROUTINE STSORTIKSORT¢KI¢KJoKS)

THIS 1S A CORE 30RY TO BE USED FOR

{5) ORIGINAL STATE PATTERN SORY

{2) CLLAPS QUTPUT SORY

WHEN THE NUMBER OF UNIQUE OUTPUT PATTERNS PLUS
THEIR FREQUENCIES WILL FIT IN CORE,

THIS OPERATIOR MAY BE USED WHEN THE SORT OUTPUT
WILL FIT IN CORE REGAROLESS OF THE NUMBER OF
INPUT RECORDS,
IS A CRITICAL FACTOR IN DETERMINING CPU TIME
SINCE THIS SORT IS NOT SOPHISTICATED.

EACH UNIQUE PATTERN IS STORED AS & COLUMN SINCE
FORTRAW STORES ARRAYS BY COLUMN, THEREFORE THE

$7S00010
$7500020
$7500030
$TS500040
$7S00050
S$T7S50060
$7S00070
$¥500080
$T7S00090

BUT THE NUMBER OF INPUT RECORDSSTS00100

$TS00110
$7800120
$TS00130
S$TS00140

1PUSHDOMN® OPERATION WEILL OPERATE DN CGNSECUTIVESTSO0150

LOCATIONS.

ODIMENSION KSORT(KI«KJ)oKS(1)
READ OUTPUY UNIT 1D

READ 10.KOUT
FORMAT(416)
REWIND OUTPUT UNIT,
RENIND Ki'UT
READ INPUT UNIT [Dy MODEL NUMBERes NUMBER OF
WORDS IN INPUT RECORD, TYPE OF INPUT SWITCH,
READ 104K INPMODL ¢NSoNSH

HAVE ALL INPUT FILES BEEN PROCESSED?
IF(KINP,MELO) GO YO 30

YES

REWIND QUTPUT UNIT,
REWIND KOUT

RETURN
RETURN

30

NO

REWIND THE INPUT UNIT.
REWIMD KINP

READ THE FIRST DATA RECORD FROM KINP,
READ(KINPoEND=300) (KS{1)¢I=14NS)

N0 EOF

STORE KS AS FIRST COLUMN RECORD IN KSORT,
0C 40 I=14NS
KSORT{1+1)=2KS( 1)

INITIALIZE COUNTERS AND CONv#7t <ARTABLES.
INITIALIZE NUMBER OF ENTRIES 1|
NUMBER OF RECORDS READ, )

SIRT ARRAY, AND

LAST=]
NCASES=1 ,
IF THE FILE BEING SORTED DOES NOT HAVE A FREQ-
UENCY WORDy STORE A 1 IN THE NSHTK WORD.
IF(NSW.NE.O) KSORT(NSW,1)=1
SET NSTO EQUAL THE NUMBER OF WORDS IN THE SORT
FIELD, THIS WILL BE THE TOTAL INPUT RECORD IF
THE INPUT RECORD CONTAINS STATE NUMBERS ONLY.

$TS00160
$YS00170
$TS00180
$TS00190
$7500200
$TS00216
$7500220
$750023C
$TS00240
$7500250
$7S00260
$7S00270
S$TS00280
$7S00290
$TS00300
$7SG0310
$TSG0320
$7500330
$7TS00340
$7S00350
$T7S00360
$TS00370
STS00380
$TS00390
$TS00400
$TS00410
$7S00420
$TS00430
STS004%0
S$TS00450
57500460
ST7500470
S$TS00480
STS00490
$TSG0500
$TS00510
57800520
$T500530
$TS00540
S$TS00550
$TS00560

Lo

PP Ty
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NSTO=NS

NCASES=NCASES+1

DO 150 I=1,LAST

DO 100 J=14NSTO
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STSG0570

THE SORT FIELD WILL BE THE MODEL NUMBER AND THE STS00580
STATE PATTEAN BUT NOT THE FREQUENCY IF COLLAPSEDSTS00590

IF(NSW.E0,0) NSTO=HSTO~-)

50 READIKINP,END=250){KS(1)y1=14NS)

IFIKS{J)LTKSORTEI91)) 6O TO 190
IF{KS{J)eGT KSORT(JSef)) GO TO 150

100 CONTINUE

IF(NSW.EQ.0) KSORT(NS,I)=KSORT{NSI)+KS(NS)
IFINSHGNE.O) KSORT(NSWyI)=KSORT{NSW¢1)+1

G0 T0O 50

150 CONTINUE

LAST=LAST+]

IF{LAST.GT.KJ) GO

DO 170 J=14NS
170 KSORTIJ,LAST)I=KS{J)

[F(NSW,NE,O) KSORTINSW,LAST)=1

GO 10 50

OUTPUT IS BEING SORTED. STS00600
STS00610
$TS00620

READ FOR DATA RECORD 2 PLUS ALL OTHER RECORDS. STS00630

READ A DATA RECORD FROM KINP INTO KSe STS00640
STS00650

NO EOF STS00660

ADD 1 TO NUMBER GF RECORDS READ. STS00670
STS00680

**%STS00690
*STS00700

FILE KS INTO KSORT. STS00710

DO SOR EACH PATTERN IN THE SORT ARRAY. STS00720
$TS00730

DO FOR EACH WORD IN THE SORT FIELD. STS00740
$TS00750

1S PATTERN ALREADY STORED IN CORE. STS00760
STS00770
$TSU0780

100 STS00790

CONT INUE STS00800
STS00810

YES STS00820

MATCH IF FALLS THRU THIS CONTINUE, $TS00830

UPDATE FREQUENCY WORD. STS00840
STS00850
STS00860

GO TO READ NEXT RECORD. STS00870
STS00880

150 STS00890

CONTINUE FOR DO EACH PATTERN LOOP. STS00900
$TS00910
$7500920

NO MATCH AND PATTERN HAS GREATER VALUE THAN ANY STS00930

IN ARRAY, ADD TO ARRAY. STS00940

ADD 1 TO COUNT OF UNIQUE PATTERNS. STS00950
STS00960

DOES NUMBER OF PATTERNS EXCEED SORT ARRAY DIM- STS00970

ENSTON STS00980

YES. GO TO PRINT ERROR MESSAGE. ST500990

T0 350 $TS01000

NO STS01010

MOVE KS TO COLUMN LAST OF KSORT. STS01020
STS01030
5T501040

IF THIS 1S AN ORIG PATTERN TAPE ADD A FREQ WORD STS01050

WITH THE VALUE OF 1. STSD1060
$TS01070

GO TO READ NEXT RECORD. $TS01080
$TS01090
STS01100

190 STSO1110

NO MATCH. ADD PATTERN AT ITH POSITION IN SORT  STS01120

ARRAY, STSO1130

ki o ai
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WITHK ADDIVION OF THIS ELEMENT, WILL NUMBER OF STS01140
PATTERNS EXCEED SORT ARRAY DIMENSION? STS01150
YESe GO TO PRINT ERROR MESSAGE., $TS01160
190 IF(LAST+1.6T.KJ) GO TO 350 STSO1170
NO $7S01180
PUSH DOWN ENTRIES IN SORT ARRAY, STS0O1190
CALL TMT2(KSORT(1+1)yKSORT(1y141), (LAST=1+1)%KI) $T501200
MOVE KS TO COLUMN I OF KSORT. $TS01210
DO 200 J=1,4NS §TS01220
200 KSCRT(Je1)=KStJ) $TS01230
IF THIS IS AN ORIG PATTERN TAPE ADD A FREQ WORD ST$01240
WITH THE VALUE OF 1. $T501250
IF{NSW.NE.O) KSORT(NSW,y1)=} $TS01260
ADD 1 TO COUNT OF UNIQUE PATTERNS. §$TS01270
LAST=LAST+) $TS01280
GO TO READ NEXT RECORD. STS01290
GO T0 50 $7TS01300
*$STS01310
*%x%$7501320
250 STSO1230
END OF FILE ON READ. $TS01340
REWIND INPUT UNIT, $TS01350
REWIND KINP STS01360
PRINT NUMBER OF INPUT RECORDS AND NUMBER OF $TSO1370
PATTERNS FOR THIS MODEL. $TS01380
PRINT 260,MODL yNCASES oLAST STS01390
260 FORMAT(23H STSORT -~ MODEL NUMBER +]6924H NUMBER OF INPUT RECORDS »ST7TS01400
1112/79X, $TS01410
2 53H NUMBER OF QUTPUT RECORDS (UNIGQUE PATTERNS OR PAIRS) 4112) STSO1420
STS01430
BRANCH ON INPUT DATA TYPE. STS01440
IF(NSW.NE.O) GO TO 400 STS01450
COLLAPSE INPUT: FOR EACH OF LAST UNIQUE PAT- STS01460
TERNy WRITE NS WORDS, STSO1470
DO 280 I=},LAST STSU1480
280 WRITE(KOUT)(KSORT(JoI)oJd=ly4N3) STS01490
GO TO READ NEXTY CONTROL CARD. $TS01500
GO TO 20 $TS0O1510
400 STSO1520
GENERATE STATE NUMBER INPUT: FOR EACH OF *LAST! STSD1530
UNIQUE PATTERNS, WRITE MODEL NUMBER AND NSW $TS01540
WORDS . $TS01550
400 DO 410 I=1,4LAST $TS01560
410 WRITE(KOUT)IMODL ¢ (KSORT{Js1)eJ=14NSW) STSO1570
GO TO READ NEXT CONTROL CARD, $TS01580
GO 70 20 $7S01590
300 STS01600
EOF ON FIRST READ, STS01610
PRINT ERROR MESSAGE - EOF ON FIRST READ STS01620
300 PRINT 310,KINP,MODL STS01630
310 FORMAT(40H STSORT ~ EOF ON FIRST READ. INPUT UNIT ,16,11H MODEL NOSTSOl440
le #16) §STSO1650
EXIT STS01660
sTOoP STS01670
350 $TS01680
DIMENSION PROBLEM, $TS01690

PRINT MESSAGE IN RE NUMBER OF PATTERNS EXCEEDINGSTS01700
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4 c DIMENSION, STSO1710 !
L 350 PRINT 360,KINP,MODL yNCASES STS01720 i
360 FORMAT(&8H STSORT - NUMBER OF PATTERNS EXCEEDS KJ 4COL) DIMENSION.STSO1730 ;
1 INPUT UNIT ,16411H MODEL NO. +16 STSO1740 .
2/30H NUMBER OF INPUT RECORDS READ ,16) STS01750 :
c STS01760 j
3 c REWIND INPUT UNIT, STSO1770 ;
F REWIND KINP STS01780 1
c EXIT STS01790 o
1 STOP STS01800
c $7S01810 1
c REFERENCE LIST. STS01820 ]
c $TS01830
c SUBROUT INE ARGUMENTS, STSD1840
} c $TS01850
c KSORT = ARRAY CONTAINING PATTERNS AND FREQUENCIES. STS01860 ,
c Kl ~ KSORT ROW DIMENSION. ALLOW FOR MAX STATES+MOD NO+FREQ. STS01670 :
c KJ ~ KSORYT COL DIMENSION. ALLOW FOR MAX NUMBER PATTERNS. STS01880 1
c KS - - ARRAY FOR READING INPUT, STS01890 ¢
y c STS01900
3 c OTHER VARIABLES, $7TS01910 ,
A c $TS01926 g
k c LAST =~ NUMBER OF ENTRIES IN KSORT ARRAY, NUMBER OF OUTPUT RECDSSTSO1930 g
c MODL - MODEL NUMBER FOR OUTPUT IF ORIGINAL STATE NUMBERS ARE STS0L940 o4
c BEING SORTED, THIS IS ALSO THE MODEL NUMBER THAT WILL BE STS01950 \ .
c PRINTED WITH THE 1/0 COUNTS. STS01960 :
< NCASES - NUMBER OF INPUT RECORDS READ, $TS01970 :
c NS ~ NUMBER WORDS IN INPUT RECORD., THIS WILL BE NUMBER OF S$TS01980
c STATE NUMBERS IF NSW 1S NON-ZERO, AND NUMBER OF STATE STS01990 o
! c NUMBERS ~PER PATTERN=- PLUS TWO IF NSW IS ZERO. $TS02000 ;
3 c NSTO =~ THE NUMBER OF WORDS IN THE SORT FIELD. $7502010 j
) c NSW « SWITCH INDICATING TYPE OF INPUT, $7502020 !
c NS+l = UNSORTED ORIGINAL STATE NUMBER RECORDS. $YS02030 )
c 0 « MOD NUMB, STATE PATTERN, FREQ FROM COLLAPSE RUNe STS02040 i

1 END STS02050
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SUBROUTINE SXP{NDIMyISNeISVECIKSNyKSVECsSVEC,JCOLoPyLARELS,LABELP)SXP 0010

SXP 0020

MULTIPLY S VECTOR TIMES P MATRIX TO OBTAIN SXP 0030

PROJECTED S VECTOR, SXP 0040

SXP 0050

INPLICIT REAL*8(A~Ho0~2y$) SXP 0060

DIMENSION ISN(1)oISVEC(1)KSN(1)oKSVEC(1)¢SVECEL)JCOLIL),4P(1) SXp 0070
1 +LABELS(1),LABELP(])} SXP 0080 i

KSVEC(1) AND SVEC(1) MAY MAVE BEEN EQUIVALENCED SXP 0090
IN THE MAIN PROGRAM, NO OTHER EQUIVALENCE RELA~ SXP 0100
TION OF THE ARRAYS IN THE ARGUMENT LIST IS PER- SXP 0110

bi Rasaanitens

T
SO IO,

(X ey T
AT RS Y s S i v o e e s i s = my e et m = o 0 o e

OO OO0 OO0

[g]

OO OO0 OO0 OOOON O

MITTED. SXP 0120

DIMENSION NAMES(6) ¢NAMERP(6) JNFILLG(6) SXP 0130 h

SXP 0140 .

INSTIALIZATION FOR THIS CALL, SXP 0150 §

SEY RECORD TYPE CONSTANTS, SXP 0160 ]
S VECTOR BEGINNING LABEL. SXP 0170
KSBEG=2 sXe 0iso
S VECTOR DAYA RECORD, SXP 0190
KSDAT=22 S$XP 0200
S VECTOR END LABEL. SXP 0210
KSEND=32 SXP 02290
FLOW MODZL END OF FILE RECORD. SXP 0230
KNEXT=40 SXP 0240
NFILL=} SXP 0250
ARRAY NFILL6 = BLANK, SXP 0260
DATA KBI ANK/4H / SXP 0270
00 1 I=l,6 SXP 0280
1 NFILL6{T)=XBLANK SXP 0290
SKIP TO NE¥ PAGE ON PRINTER, SXP 0300
PRINT 2 SXP 0310
READ OUTPUT UNIT 1D AND REWIND, SXP 0320
READ 5,10UT SXP 0330
REWIND 10UT SXP 0340
SEY NUMBER OF OUTPUT FILES EQUAL 2ERO. SXP 0350
NFILES=0 SXP 0360
*x%3XP 0370
*SXP 0380
10 SXP 0390

READ AN INPUT SPECIFICATION CONTROL CARD,. SXP 0400 p
READS SXP 0410

NAMES - NAME OF S VECTOR. SXP 0420 ;

INPS = UNIT WHERE S IS LOCATED, SXP 0430 3

NAMEP - NAME OF P MATRIX. SXP 0440 E

INPP = UNIT WHERE P 1S LOCATED, SXP 0450 1

NITER « NUMBER ITERATIONS PER Sy P PAIR, SXP 0460 }

NPAIRS =~ NUMBER 'PAIRED' (S,P)} ARRAYS. SXP 0470 3
NUMP = NUMBER P'S PER S, SXP 0480
10DISK - INTERMEDIATE STORAGE DISK. SXP 0490

10 READ 204NAMES s INPS ¢ NAMEPy INPPoNITER sNPATIRS o HUMP, 10D1SK SXP 0500 ‘

HAS ALL INPUT BEEN PROCESSED? SXP 0%10 k

YES. GO TO CLOSE OUTPUT FILE. SXP 0520 :

IF(NITER.EQ.O0} GO TO 300 SXP 0530 A
SXP 0540

30 SXP G550 ;

NO SXP 0560 )\

]

:
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PROCESS THE CONTROL CARD JUST READ,.
INITIALIZE ITERATIONS COMPLETED TO 2¢FR0D.
ITER=O
LOCATE NAMED S VECTOR, S LABEL IS RETURNED.
CALL POSINPUINPSKTYPE JNAMES ¢yNLS,LABELS)
NEAD S VECTOR DATA RECORD INTO ISN AND ISVEC.
READ{INPSIKTYPE,
1 NFILLoISCNTo(ISN(I)oIm)oISCNT o (ISVEC(T)eInlyISCNT)
READ INPUT S SUM FROM S END RECORD.
READ(INPS IKTYPEoNFILLoNFILL o INSUMNFILL
PRINT INPUT S NAME AND SUM,
PRINT 3%5,NAMES, INSUM
TEST FOR TYPE POSITIONING REQUIRED FOR P,
IS THIS AN (S4P) PAIRS SPECIFICATION?
IF{NPAIRS,GT,0) GO TO %0
NO
LOCATE NAMED P AND RETURN P LABEL.
CALL POSINP(INPPKTYPENAMEPNLP,LABELP)
GO Y0 52
50
YES
THIS IS AN (S4P) PAIR SPECIFICATION.
THE NEXT RECORD WILL BE THE P TO BE PAJRED WITH
THE S JUST READ. READ THIS P LABEL RECORD,

READ{INPP)IKTYPE ;NAMEP 4NLP, {LABELP(1),I=1¢NLP)

52

SKIP P MATRIX ROW LIST RECORD.
READ(INPP)

SXp
Sap
Sxp
sxp
sxe
SXp
sxp
Sxp
SXp
sxp
SXp
Sxp
SXp
SXp
sxe
Sxp
SXp
Sxe
sxe
Sxp
Sxe
SXp
sxe
SXP
(314
sxp
SXp
SXpP
SXp

READ P MATRIX LIST OF COLUMNS PRCSENT AND IMNCRE-SXP

MENT DATA,
READ(INPP)IKTYPEKSCNT ¢ (KSN{K) yK=14KSCNT ) o NUMMOy NUMYR

IS NUMBER OF TTVERATIONS FOR THIS P EQUAL ONE?
IFINITER.EQ.1) GO TO 58
NO
SET WORKING P UNIT EQUAL SEQUENTIAL DISK UNIT,
INPX=T10DISK
REWIND DISK UNIT.
REWIND INPX
COPY P MATRIX ONTO DISK.
READ A P DATA RECORD FROM TAPE.
READ(INPP) KTYPEsKROWy JCNT (1 (JCOL(J) o=l o JCNT) 9 (PUJ) 9214 JCINT)
WRITE RECORD JUST READ ON DISKe
WRITEUINPX)KTYPE oKROWyJCNT 9 (VCOLIJ) pd=mL 9 JCNT )9 (P(J) 9 =)y JCNT)
WaS THIS A P END RECORD?
NO, GO TO READ NEXT RECORD,
IF{KTYPEJNE,33) GO T0O 56
YES
REWIND DISK,
REWIND INPX
GO TO 60
58
YES
TME NUMBER OF ITERATIONS IS UNE,

SXp
SXp
SXP
SXp
SXe
Sxp
SKp
SXp
SXpP
SXP
SXp
SXp
SXp
SXp
SXe
SXp
SXpP
Sxe
SXp
SXp
Sip
SXP
SXP
SXpP
SXP

THE P MATRIX IS NOT TRANSFERRED T THE WORK UNITSXP
SET WORKING P UNIT EQUAL DRIGINAL INPUT UNIT FORSXP

0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0é60
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130

athadie
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58 INPX=INPP

60 NLS2=90

-%5]1~

Pe

60
SET UP QUTPUT S LABEL AND NAME.
FIRST. COPY INFO FROM INPUT S AND P MATRIX,

TF(NLP.GTo30) NLS2=120
CALL TMT(NLS2-60+LABELS(61)4LABELP(1))

CALL TMT{13,LABELS(31)452H

1ATRIX )

CALL TMT{17,LABELS(44)LABELS(43))

SECOND., INCREMENT MONTH AND YEAR., PLACE IN
QUTPUT S NAME AND OUTYPUT S LABEL.

MONTH WILL BE IN LABELS(35),

YEAR WILL BE IN LABELS{36),

65 CALL NUDATE(NAMES(5)¢NAMES (6) + NUMMO ¢ NUMYR )
LABELS(35)=aNAMES(5)
LABELS({36)aNAMES(6)

DO 80 I=1,NDIM
80 SVEC(I)=0.0

I=l

OUTPUT S LABEL COMPLETE.

S VECTOR - P MATRIX MULTIPLICATION,
PLACE ZEROS IN OUTPUT S AREA.

1 = SUBSCRIPT FOR INPUT Sy ISN.
J = SUBSCRIPT FOR P MATRIX ROWy, JCOL.
K = SUBSCRIPT FOR OUTPUT Ss KSN,

SET I 7O )}(SUBSCRIPT FOR INPUT S),
90

READ A P RECORD: TYPEs ROW NUMBERy NUMBER OF
ELEMENTSy COLUMN NUMBERS, COLUMN VALUES,

90 READ(1..PX)KTYPEJKROWoJCNT ¢+ (JCOL(J) 9Jml ¢ JCNT) o (P(J)9J=]l¢JCNT)

WAS THIS A P END LABEL?
YES. GO TO ENDG OF MULTIPLY SEGMENT,

IF(KTYPE.EQ,33) GO YO 150

NO
DOES ['TR STATE NUMBER OF INPUT S EQUAL ROW
NUMBER OF P RECORD JUST READ?

95 IF(ISN(I).EQ.KROW) GO YO 100

60 TO0 90

NO
IS I'TH STATE NUMBER OF INPUT S LESS THAN
CURRENT ROW NUMBER OF P?

SXP
SXP
SXp
SXp
SXp
SXp
SXp
Sxp
SXp

PRCJECTED TO MON YEAR BY TRANSITION MSXP

Skp
SXP
SXp
SXp
SXp
Sxp
SXp
SXp
SXP
Sxp
xxkSXP
*SXP
SXP
SXp
SXe
SXpP
SXpP
SxpP
SXP
sXp
Sxp
Sxp
Sxp
Sxp
Sxp
Sxp
Sxp
SXp
sxp
SXe
SXe
SXp
Sxp
Sxp
SXp
Sxp
Sxe

YES, GO TO INCREMENT iINDEX FOR INPUT S ELEMENT, SXP
IFLISNIT I oL TR\OW) 60 TO 125

NO

S STATE NUMBER NOT PRESENT FOR CURRENT P ROM.

50 TO READ NEXT P RECORD,

100
S STATE NUMBER AND ? ROW NUMBER MATCH,
MULTIPLY

SXP
SXP
SXe
SXp
sSxp
SXp
Sxp
SXP
Sxp

1140
i150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
126C
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
138¢
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
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SXpP

IS S{I}) STATE VALUE (LE.ZFRO? SXp

YESs GO TO INCREMENT INPUT S SUBSCRIPT, SXpP

IF(ISVECtI).LEL.O) GO TO 130 Sxp
NO SXp

SXpP

MULTIPLY S(I) VALUE TIMES ELEMENTS OF CURRENT P SXP

ROW, Sxp

sSXp

FLOAT S(1) STATE VALUE. Sxe

S=ISVEC(1]) sxe
SET J=] (SUBSCRIPT FOR P ROW). Sxp

J=1 SXe
SET K=) (SUBSCRIPT FOR QUTPUT S). SXP

Ka} Sxe
SXp

110 SXp

IS J'TH COLUMN NUMBER IN CURRENT P ROW EQUAL SXpP

KSTH ELEMENT NUMBER IN OQUTPUT 8§27 Sxe
IF({JCOL{J)«NE.KSHI(K)) GO TO 120 Sxep
YES SXP

QUTPUT § VALUE(K) = QUTPUT S VALUE(K) + P VALUE SXP

{J) *= INPUT S VALUE(I). sSxe
SVEC(K)=SVEC(K}+P(J)%S SXpP
HAYE ALL COLUMN ELEMENTS IN THIS ROW OF P MATRIXSXP

BEEN PROCESSED? Sxp

IF{JLEQ.JCNT) GO TO 130 SXp
NO sSxp

INCREMENT ® AND OUTPUT S SUBSCRIPTS. SXp

JsJ+l SXp
K=K+] SXe
KSCNT WILL ALWAYS BE GE JCNT. SXpP

GO TO COMPARE P COL AND OUTPUT 5 ELEMENT NUMBERSSXP

60 TO 110 SXe
SXe

120 SXp

J'TH COL NUMB IN P ROW 1S NOT EQUAL K!TH ELEMENTSXP

NUMB IN OUTPUT Se SINCE THE OUTPUT S ELEMENT SXP

LIST IS THE P MATRIX COL LIST, ALL COL NUMB'S INSXP

ANY P ROW ARE IN THE OQUTPUT S ELEMENT LIST. sxy

THEREFORE INCREMENT S ELEMENT SUBSCRIPT, SXe

KzK+] SXP
GC TO COMPARE ® COL AND QUTPUT S ELEMENT NUMBERSSXP

60 TO 110 SXp
125 SXp

P ROW NOT PRESENT FOR CURRENT S STATE NUMBER. SXp

HAVE ALL S(I) ELEMENTS BEEN PRGCESSED? Sxp

YES. GO TO END OF ITERATION POSITIONING OF P. SXp

IF{1.EQ.,ISCNT) GO TO 140 SXp
NO SXp

ADD 1 TO SUBSCRIPT 1. SXp

I=sl+] SXe
GO TO COMPARE CURRENT INPUT S STATE NUMBER AND SXP

P ROW NUMBER, SXp

GO 7O 95 SXpP
SXp

130 Sxp

17110
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1350
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
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OO0 OO0 OO0 O O O 0000 0000 O O 000000 0O00an0 O OO0 000

130 IF{1.,EQ.ISCNT) GO

140

142

150

200

1

In]e}
60 TG 0

IF{NITER,GT,1) GO
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PROCESSING COMPLETED FOR A MATCHING S(1) STATE
NUMBER AND P ROW,

HAVE ALL S(1) ELEMENTS BEEN PROCESSED?
70 140

NO

ADD 1 TO INPUT S SUBSCRIPT,

GO TO READ NEXT P ROW RECORD,

140

YES

ALL INPUT S ELEMENTS HAVE BEEN FRDCESSED.
IS WORKIHNG P MATRIX ON DISK?

70 150

NO

READ REMAINING RECORDS FOR THIS P MATRIX,
THIS IS JUST SO TAPE WILL ALWAYS BE POSITIONED

AFTER A P END RECORD AT THE END OF AN ITERATION,

SXp
SXP
Sxe
SXxp
Sxe
sxp
sxp
sxe
Sxp
Sxe
Sxp
sxp
SXp
SXp
Sxp
SXp
Sxp
SXpP
Sxp
Sxp

DISK WILL BE POSITIONED PROPERLY BY A REWIND. Sxp

READ NEXT P RECORD, SAP

READ{INPPIKTYPE SXp
IS THIS THE END RECORD? SXp

IF(KTYPE.EQ.23) GO TO 150 SXP
NO SXp

G0 30 142 Sxp
SXP

150 SXp

MULTIPLICATION OFf THIS S AND P COMPLETE, SXP

ADD 1 TO ITERATIONS COMPLETED COUNT. SXpP

ITER=ITER+] SXp
END OF MULTIPLY SEGMENT OF PROGRAM, Sxp

*SXpP

xkkSXP

INITIALIZE QUTPUT S SUM, Sxe

1SUM=0 SXp
DO FOR EACH ENTRY IN QUTPUT S, Sxe

00 200 M=]1,KSCNT sxp
CONVERT NEW S VALUES FROM REAL TO INTEGER. sxe
KSVEC(M)=SVEC(M)+.5D0 SXpP
ACCUMULATE QUTPUT S SuUM. SXxp

ISUM=TSUM+KSVEC (M) SXP
IF THE NEW SUM IS NOT EQUAL THE OLD SUM, ADJUST SXP

THE STATE 2ERO VALUE SO THAT IT WILL BE. SXp

KSVEC( 1) =2KSVEC! 1)+ INSUM=-TSUM SXpP
PRINT OUTPUT S NAME AND SUM BEFORE STATE ZERO SXpP

ADJUSTMENT, sxe

PRINT 2204NAMESISUM SXpP
Sxe

WRITE NEW S OM OUTPUT UNITS: BEGINNING RECORD, SXe

DATA RECORD. END RECORD, SXP
WRITE(TOUT)IKSBEGyNAMES ¢NLS29 (LABELS{T)oI=14NLS2) SXe
WRITE{IOUT )KSDAT ¢NFILL ¢KSCNT o (KSN(K) gK=1 ¢KSCNT) o {KSVEC(K) 9K=1, SXe
KSCNT) SXpP
WRITE({IOUT)KSENDyNFILLoNFILL » INSUMyNFILL Sxp
UPDATE NUMBER OF OUTPUT FILES,. SXP

2280
2290
€300
2310
2320
2330
2340
2350
23460
2370
2360
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
26%0
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840

eTen
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i NFILES=NFILES+] SXP 2850
; c IS WORKING P ON DISK? SXP 2860
1 c NO. ITERATIONS FOR THIS S AND » COMPLETE. SXP 2870
| IFINITER +LE.1) GO TO 240 SXP 2880
, c YES SXP 2890
c REWIND DISK. SXP 2900
REWINMD INPX SXP 2910
c ARE MORE ITERATIONS TO BE PERFORMED FOR THIS SXP 2920
c S AND P? SXP 2930
i IF(ITER.GE,NITER) GO TO 240 SXP 2940
, c YES SXP 2950
; c THE NEW S FROM THE ITERATION JUST COMPLETED WILLSXP 2960
: c BE THE INPUT S FOR THE NEXT ITERATION. SXP 2970
‘ c MOVE KSCNT TO ISCNT. SXP 2980
; § SCNT=KSCNT SXP 2990
é c KSN TO ISN SXP 3000
; CALL TMT(KSCNT,ISN(3},KSN(1)) SXP 3010
c KSVEC TO ISVEC. SXP 3020
CALL TMT(KSCNT,ISVEC(1) 4KSVEC{1)) SXP 3030
c GO TQ INCREMENT MON AND YEAR AND CONTINUE. SXP 3040
s GO TO 65 SXP 3050
? C SXP 3060
c 240 SXP 3070
c ALL ITERATIONS FOR THIS § AND P ARE COMPLETED. SXP 3080
c IS THIS A PAIR OPERATION? SXP 3090
240 1F{NPAIRS.EQ.O0) GO TO 260 SXP 3100
c YES SXP 3110
c DECREASE NPAIRS BY 1. SXP 3120
NPAIRS=NPAIRS~1 SXP 3130
c HAVE ALL PAIRS BEEN PROCESSED? SXP 3140
c YES. GO TO READ A CONTROL CARD. SXP 3150
- IF (NPAIRS.EQ.O0) GO TO 10 SXP 3160
3 c NO SXP 3170
, c RESET ITERATION TO 0. KTYPE TO 2. SXP 3180
1TER=0 SXP 3190
; KTYPE=2 SXP 3200
: c CALL POSEWD FOR S OF NEXT PAIR. SXP 3210
' CALL POSFWO(INPSKTYPE+NAMESNLS+LABELS) SXP 3220
' c GO TO READ S DATA RECORD, SXP 3230
GO TO 32 SXP 3240
c SXP 3250
c IS THIS A NUMP SET? SXP 3250
k c NGO, GO TO READ A CONTROL CARD, SXP 3270
~ 260 1F{NUMP.EQ.0) GO TO 10 SXP 3280
c YES SXP 3290
c DECREASE NUMP BY 1. SXP 3300
NUMP =NUMP~1 SXP 3310
c HAVE ALL F:5 SEEN PROCESSED? SXP 3320
c YES, 5O TO READ A CONTROL CARD. SXP 3330
IF (NUNP.EQ.0) GO TO 10 SXP 3340
c NO SXP 3350
c RESET ITER TO Oy KTYPE TO 2, SXP 3360
ITER =0 ~XP 3370
KTYPE=3 SXP 3380
c CALL POSFWD FOR NEXT P, SXP 3390
CALL POSFWD({INPP,KTYPE,NAMEP NLPoLABELP) SXP 3400

c FINAL NEW S FROM LAST ITERATION OF PREVIOUS P SXP 3410
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WILL BE THE INPUT S FOR THE FIRST ITERATION OF sx%
THIS P, . SXP
MOVE KSCNT TO YSCNT, KSN TO ISN, KSVEC TO lsvec.sxé
ISCNT=KSCNT SXB
CALL TMT(KSCNT,ISN{1),KSN(1)) SXP
CALL TMT(KSCNT,ISVEC(1),KSVEC(1)) SXAl
GO TO READ P DATA RECORDS. SXA
GO TO 52 SXP
SX
YES SXP
MULTIPLICATIONS COMPLETE FOR THIS CALL. SXP
ADD 1 TO NUMBER OF OUTPUT FILES. SXP
300 NFILES=NFILES+1 SXP
WRITE END LABEL ON OUTPUT, SXP,
WRITE(IOUT) KNEXT,NFILL6NFILLoNFILES SXP
REWIND OQUTPUT UNIT. SX
REWIND 10UT sxa
RETURN SX
RETURN SX
SX
2 FORMAT (1H1) SXR
5 FORMAT(16) SX
20 FORMAT(6A%¢1646A4,164413) SX
35 FORMAT(/24H INPUT S NAME AND SUMe.osr6AG4112) SX3
220 FORMAT(24H OUTPUT S NAME AND SUMe.s6A4,112) sxd
SX
REFERENCE LIST. SX
SX
SUBROUTINE ARGUMENTS. SX
SX
NDIM - DIMENSION OF KSN AND KSVEC, SX
ISN - ELEMENT LIST FOR INPUT S. SX
ISVEC = ELEMENT VALUE FOR INPUT S. SX
KSN = ELEMENT LIST FOR OUTPUT S. SX
KSVEC, SXP,
SVEC = EL.EMENT VALUE FOR OUTPUT S. SX
JCOL =~ SLEMENT LIST FOR P ROW. SXP
P -~ ELEMENT VALUE FOR P ROW, SX
LABELS =~ ARRAY FOR INPUT AND GUTPUT S VECTOR LABELS. S AP
LABELP — ARRAY FOR P MATRIX LABELS. SXP]
SXP
SX
OTHER VARTABLES. SX
SX
INPS = INPUT UNIT FOR S. SX
INPP = INPUT UNIT FOR P, MAY BE THE SAME AS INPS. S¥
INSUM - SUM OF INPUT S, SX
ISUM =~ SUM OF PROJ S BEFORE SUM FORCED TO INSUM IF NKECESSARY.  SX

I0ODISK = A SEQUENTIAL ACCESS DISK OR TAPE USED TO STORE P DATA SX
RECORDS WHEN 'NITER' IS GY 1. USING THIS TEMPDRARY STOR- SXP
AGE UNIT AVOIDS EXCESSIVE TAPE PASSING TO RELOCATE THE SX

ORIGINAL CCPY OF P 'NITER' TIMES. SX
ISCNY =~ NUMBER OF ENTRIES IN INPUT S VECTOR. S$X
JCNT = NUMBER OF ENTRIES IN P MATRIX ROW,. SX
KSCNT = NUKBER OF ENTRIES IN P MATRIX COLUMN LIST AND OUTPUT S. SX
NLS - LENGTH OF INPUT S LABEL, SX

NLS2 -~ LENGTH OF QUTPUT S LABEL. SXP
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NL? - LENGTH OF P LABEL.

NITER -~ NUMBER OF ITERATIONS FOR EACH SoP PAIR IN THE CONTROL CARDSXP
ALSO USED TO DETERMINE IF P MATRIX IS TO BE PLACED ON AND SXP

USED FROM DISK.

NPAIRS~ NUMBER OF 'PAIRED (SyP)* ARRAYS, THESE ARRAYS MUST BE ON
THE SAME INDPUT TAPE AND IN A SPECIFIED ORODER.

NUMP -~ NUMBER OF P MATRICES YO BE PAIRED WITit A SINGLE INPUT S
AND 1TS PROJECTIONS,

NFILES - NUMBER OF FILES ON OQUTPUT UNIT.

END
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SXe

SXp
SXpP
SXp
SXpP
SXxp
SXe
SXpP
sxp

3990
4000
4010
4G20
4030
4040
4050
4060
4070

4080
4090
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SUBROUTINE THT(NWORDS LTOyLFROM) THT
THY
TRANSMIT DATA IN CORE IN INCREASING LOCATION TMT
. ORDER, THY
DIMENSION LTO(1),LFROM(1) TNT
THT
MOVE 'NWORDS' INTEGER®4 WORDS FROM 'LFROM! ARRAYTMY
TO *LTO' ARRAY. TMY
DO 5 I=1,NWORDS ™Y
LTO(I)uLFROM(]) T™MT
RETURN THY
THY
REFERENCE LIST,. ™Y
SUBROUT INE ARGUMENTS. THY
™Y
NWORDS = IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE TMY

INTEGER#*4 ARRAYS, THIS IS THE NUMBER GF WORDS TO BE MOVEDTMY
IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE REAL®TMT
8 ARRAYS, THIS IS THE NUMBER OF WORDS TO BE MOVED TIMES 2TMT
LYo = ARRAY TO WHICH ELEMENTS ARE TO BE MOVEDe. THIS MUST BE THETMY

SAME TYPE AS THE LFROM ARRAY, ™Y
LFROM <~ ARRAY FROM WHIAH ELEMENTS ARE BEING COPIEDs THIS ARRAY THY
MUST BE THE SAME TYPZ AS THE LYOD ARRAY, TMY

END ™Y

010
020
030
040

060
070
08o
090
100
110
120
136
140
150
160
170
180
190
200
210
220
230
240
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3 SUBROUTINE TMT2(LFROM,LTO,NWORDS) TMT2 010
c TMT2 020
c TRANSMIT DATA IN CORE IN DECREASING LOCATION TMT2 030
: c ORDER, THIS IS A PUSH DOWN OPERATION. TMT2 040
; C LTO(1) AND L7ZROM{1) ARE THE PAIR OF WORDS TO BE TMT2 050
c USED IN THE NWORD'TH MQOVE. TMY2 060
c TMTZ 070
3 c TMT2 080
g DIMENSION LTO(1)+LFROM(1) TMY2 090
c MOVE 'NWORDS* INTEGER*4 WORDS FROM 'LFROM! ARRAYTMT2 100
3 C TO 'LTO' ARRAY. TMT2 110
11=NWORDS+1 TMT2 120
U0 10 I=1,NWORDS TMT2 130
11=]1-1 TMT2 140
10 LTO(LI)=LFROM(IT) TMT2 150
RETURN THT2 160
c TMT2 170
C REFERENCE LIST, TMT2 180
c SUBROUTINE ARGUMENTS. TMT2 190
c TMT2 200
C LFROM - ARRAY FROM WHICH ELEMENTS ARE BEING COPIED. THIS ARRAY TMY2 210
c MUST BE THE SAME TYPE AS THE LTO ARRAY, TMTZ2 220
c L70 - ARRAY TO WHICH ELEMENTS ARE TO BE MOVED. THIS MUST BE THETMT2 230
c SAME TYPE AS THE LFROM ARRAY, TMT2 240
c NWORDS - IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE TMT2 250
c INTEGER*4 " RRAYS, TWIS IS THE NUMBER OF WORDS TO BE MOVEDTMT2 260
c IF THE TO AND FROM ARRAYS IN THE CALL STATEMENT ARE REAL*TMT2 270
¢ 8 ARRAYS, THIS IS THE NUMBER OF WORDS TO BE MOVED TIMES 2TMT2 280

END TMY2 290
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VI. SAMPLE PROGRAM

Table 1, the program listed on p. 160+, can be used to
test a FLOMOD library implemented on a Non-Rand system. This
deck contains all the required input data; the program output,
Table 2++ (ep. 161-162), is a printed report. No tape input
or output is required. The system being used may require

changes in the JCL cards.

+This is the same as Fig. 1 in Ref. 2,

++This is the same as Table 2 in Ref. 1.
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Table 1

PRINT STATE-NUMBER DESCRIPTIONS

J/RCT9583%6 INR {312R450¢110),*STATF NFS?,CLASS»A
/7 EXFC FORTCLGyLIRI='SYS]1.FLOMNN?
//FORT (SYSIN DD =
IMALICIT REALSR{A=H =28}
DIMENSTON NAMEV(Q) (NAHMEC(120) +NCADE(3)4LNCI4) «1CANDEL3)LIST()
CALL STNFS({NAMEV,NAMEC«NCODF(LICoICODFSLIST)
CALL EXIT
END
1%
7/GNFTO6FO01 DD SYSOUT=A,DCA={RECFMaFRAJLRFCLO133,BLKSIZE=1330)
//G0.,SYSIN OD o

STATE NESCRIPTION: AIR FORCE LINE OFFICFR MNDEL AFRO RATING X CAREFR FlFLD

X YFARS NF SERVICF
1

3

1 AFRO RATING 2
1 RATED

2 NNNRATED
2CAREER FIFLD 2

1 OPERATIANS
2 ALL OTHFRS
3 YRS SERVICF 26

1 LT 1

2 1

3 ?

& 3

5 %

6 5

7 6

L] 7

9 8

10 9

11 10

12 11

13 12

14 13

15 14

16 15

17 16

18 17

19 16

20 19

21 20

22 21

23 22

- - 24 23
25 24

26 25+

/¢
124
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Table 2

STATE~NUMBER DESCRIPTIONS AS PRINTED BY THE STDES
(STATE DESCRIPTION) PROGRAM

ik e

STATE OESCRIPT IONS AIR FORCE LINE OFFICER MUDEL AERD KATING X CAMELK FLELU X YEARS OF SERVICL

;% STATL NUMBEHR AERD RATING  CAREER FIELD YRS SERVICE
: 1 RATED UPERATIUNS i
3 2 RATED UPERATIONS 1
3 KATED UPERA TI UNS 2
s AATED UPERA I UNS 3
5 RATED UPERA TIUNS ‘
] 6 RATED OPERA TI UNS 5
7 RATED UPLRATLONS b
3 RATED OPERATIUNS 7
9 RATED UPERATIUNS 8
10 RATED UPCRATIONS 9
1 RATED UPERATIONS w0
12 KATED UPEKATIUNS 11
13 RATED UPERATIUNS 12
14 RATED UPERATI ONS 13
1% RATED UPERATIONS 14
16 RATED UPLRATIUNS 15
W RATED UPERA TI UNS 16
18 RATEU UPERA TIUNS 17
19 ®KATED UPERA FLUNS 18
20 ~ATED UPERATIUNS 19
21 RATED UPLRATIUNS 20
22 RATED GPLKA T UNS 21
23 RATED UPLRATEUNS 22
24 KATED OPLKA T1UNS 23
25 RATED UPERA YT ONS 24
26 RATED UPERA TIUNS 25¢
21 RATED ALL UTHERS LT 1
28 RATED ALL UTHEHS 1
29 RATED ALL UTHERS 2
30 RATED ALL UTHEKRS 3
3 RATED ALL OTHENS 4
32 RATED ALL OTHERS 5
3 RATED ALL UTHERS 6
34 RATED ALL OTHERS 7
35 RATED ALL OTHERS 8
36 RATED ALL UTHERS 9
37 RATED ALL OTHERS 0
38 RATLD ALL OTHF RS 11
39 RATLD ALL OMERS 1e
40 KATED ALL UTHERS 13
61 RATED ALL UTHERS 16 ]
42 RATED ALL OTHERS 1% i
43 RATED ALL OMERS 16 ‘E
&b RATED ALL UTHERS 17 g‘h
45 RATED ALL OTHEKS 18 )
46 RATED ALL OTHERS 19 i
47 RATED ALL OTHERS 20
«8 RATED AL UTHLRS 2t
45 RATED ALL DTHERS 22
50 RATED ALL OTHEKS 23
51 RATLD ALL OTHERS 2%
52 RATED ALL UTHLRS 25¢
53 NUNRATED OPCRATEUNDY Li
S NONRA TCU CPERATIUNS 1
55 NONRATED OPLRATIUNS 4 3
56 NUNRATED UPERATILNS 3 j
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STATE-NUMBER DESCRIPTIONS AS PRINTED BY THE STDES
(STATE DESCRIPTION) PROGRAM

STATL DESCRIPI JUN?

STATL MUMBER

57
56
59
60
61
62
63
&4
65
06
o7
68
&9
70
71
12
n
74
15
76
117
18
79
80
81
82
a3
bé&
85
86
ar
88
w9
90
91
92
93
96
95
96
97
938
9
100
101
102
103
104

AERU RATING

SUOKRATED
NUNRATED
NUNRATED
NUNRATED
NONRATED
NUNKATED
NUNKATED
KUNRATED
NONRATED
NUNRATLD
NONRATLD
NUNRATLD
NONRATED
NUNRATEDL
NONKATED
NUNRATEOD
NUNKATEY
NUNRATLD
NINKATEVD
NUNRATLD
NONRATCD
NGNRATED
NUNKATED
HUNRATED
NUNKATLD
NUNRATEL
NUNKATED
NUNRATED
NUNRATED
NONRATED
NUNRATEO
NUNKATLD
NONRATED
NUNKATED
NUNRATLD
NUNRATED
NONRATEU
NOHRATED
NJUNRATED
NUNRATED
NUNRATLD
NUNRATFD
NUNRATLD
NUNRATED
MLNRATED
NUNRATED
NUNRATED
NONRATED

AlF FURTE LINL OFFICER HUDEL

CAREEN FLELD

UPERA TLONS
UPEXATIONS
JPERATIONS
UPLRATIONS
GPERATIUNS
UPLRATIUNS
OPER: TLUNS
UPLRA T1GNS
JPLRATIUNS
CPLKA TIUNS
UPERATILNS
UPLRATIUNS
OPERATICNS
CPERATIUNS
UPLRATIGNS
GPCRATIUNS
UPERATIHND
JPERA TLONS
UPERA TT UNY
GPLRATIUNS
JPERATIUNS
UPLRATIONS

ALL
ALL
AtLl
ALt
ALL
ALL
ALL
ALL
ALL
Att
ALL
ALL
ALt
AtL
AlLL
ALL
ALL
ALL
ALL
AlLL
ALL
ALL
ALL
ALL
ALL
AtL

UTHERYS
UTHERS
UTHLRS
JTHE KS
UTHERS
DTHERS
OTHEKS
UTHERS
UTHERS
OTHERS
UTHERS
OTHLRS
UTHERS
UTHEKS
OTHERS
UTHERS
OTHERS
UTHERS
OTHERS
OTHERD
QYHERS
OTHERS
OTHERS
OTHEKRS
UTHERS
QTHLRS

YR3 SERVICE

ACRU RATING X CAGEER FILELD X YEARS OF SERVICE

N

PN

Nk

il i g

9

i s 2 M

Arka
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