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ABSTRACT

The SIMCOMP versioh 2.1 compiler contains a basic subset of the
capabilities of the SIMCOMP version 2.0 compiler. The compiler and the
generated simulation programs are written in American National Standards
Institute (ANSt) FORTRAN and are therefore relatively machine-independent.
Section 1 of this document describes the rules for implementing flow
oriented continuous system simulations. The structure and operation of
the compiler and the generated simulation program are described in Section
2. An example of a simple biological simulation is given and is used
throughout this document to illustrate the utilization and maintenance of

the compiler.




INTRODUCTION

SIMCOMP version 2.1 is an abbreviated version of the SIMCOMP version
2.0 continuous system simulation compiler (see Gustafson and Innis 1972,
SIMCOMP Version 2.0 User's Manual). The 2.1 version provides the basic
capabilities of the 2.0 compiler, but Is written entirely in machine-inde-
pendent American National Standards institute (ANS1)} FORTRAN with the
exception of the use of FORTRAN data statements to set the values of
dimensioned variables. These basic capabilities include (i) unified
parameter declaration for inter-program communication, (if) capacity of
a maximum of 99 state variables and 300 flows or transfers between state
variables, (iii) user-defined functions and subroutines, {iv) automatic
tabular and/or graphic display of state variables, and (v) tabular dis-

play of flow rates.




1. USER'S GUIDE

1.1 Source Pragram Section,

The actual simulation program or source section is made up of major
blocks or subdivisions. These major blocks are:

1. *STORAGE--Used for parameter declaration statements for inter-

program communication.

2. *FLOW--Used for declaring and describing flows.

3. *ROUTINES--Used for declaring user-defined subprograms and

functions.
Comment statements indicated by a ''¢C'"" in column 1 may appear anywhere in
the source section. The source section Is terminated by the *END
declaration.

Major block subdivisions are separated by the above major block
declaration command verbs and must appear In the deck in the above order.
All major block declaration command verbs must have an asterisk (*) in
column 1, immediately followed by the particular verb. If a particular
block is not required, that entire block may be deleted; however, the
remaining blocks must appear in the above order. An example of an entire
simulation program follows and is presented to illustrate each of the

major blocks ir a SIMCOMP 2.1 source section.




CoeaA SINPLE HERBAGE DYMNAMICS MOQDEL FOR AN ANDROPOGON VIRGINICUS GRASSLAND.
COMPARTMENT DEFINITIONS? )

SQUSCE PHOTOSYNTHETIC INPUT

LIVE VEGLTATION TOPS

LIVE VEGETATION RONTS

DEAD VEGETATION

MU CH

RUSPIRATION SINK

ORGANIC MATTER IN SOIL

THE AMQUNT OF FLOW FROM XI(1) T X{(2)
THE INTEGRATED FLOW FROM X(1) YO X(2)

FOOOOOOOO0OO0ON
O DN W

STORAGE
COMMON/SPARS/PT+YEAR
COMMON/FPARS/PIZAPLI2EsP12CIPLZDIP2IA+P2IE+P2ICP2ADIPZ4AP248
- P2OALPIGAYP36B+PIECIPIODIPASALPL4SBIPSEAPSEBPSHEC

*FLOW

tle2),

Coe s GROWTH OF LIVE PLANT TOPS, -
F=(P12A+P12R4COS(PL2C+2,.%PI*(TIME=1,)/YEAR) }/P12D
IFIF.LT,.0.) F=0.

Xi8)=F
X{G=XA9)+F DT

(2e4),

C...DEATH OF LIVE PLANT YOPS,
F=P24A%EXP(TIMEsP24B)

F=F#X(2)
(445),
Cee« TRANSFER OF DEAD VEGETATION TO MULCH,
FRP4SA® {1 L +SINIZ2,*PI®{TINE=],}/YEAR=P4SB))
FaFex14)
(5+7).
F=0.
(3+7).
F=0.

(2+3). !

Cee s TRANSLOCATION OF ABOVE GROUND PLANTS TO ROOTS.
F=0,

IF{X{2).LT.20.} GO TO 5
F=P23A+P23A%SINI2.#PIS (TIME=],) /YEAR-P23R)&P23C
IF(F.LT,0,001) F=0,001
F=FeX{2)*¥p23D
5 CONTINJE
{2+6).,
Coa s PiLANT RESPIRATION.
F=P26A
FzFax(58)
(ér6),
F=0,

(5+6).

Cos o DECOMPOSITION OF MULCH,
F={PS6A®(]14+SIN{2.*PI*(FIME=1,)/YEAR=PS6B) ) *X{4)~PSEC+X(5))/X(5)
F=Fax(5)

4 1Y.3

CessROOT RESPIRATION,
TEHP={PI6GA+PI6B*SINI2, #PI# (TIME-1,)/YEAR+P36C) )
IF(TIME.GT.280.) GO TO ID
F=TEMP
Go TO 15

10 F=TEMP® {365,.-TIMEI /110,
15 IF(F,LT,0,.00036) F=0.00036
FeF#P36D*X(3)
(2+5),
F=0,

*ROUT INES : . -
SUBROUTINE START
READUL+100) PlaYEAR
READ(1+v100) Pl2A+P)2H4PL2CP120
READ(L1+10D) PR24AP248
READ{1+1080) FaSA.P453
READ(1+100) F23A.P23B.P23ICP23D
READCL. 100} H20A
READ(L4100) P36A.P56R.P56C
READ (L + 1001 PIGA«PIOAPIGCPIBED
READ{}+100) (X{))eI%1e7)

READ(1»100) TSTARTZTENDsDYOTPR«DTFL
10¢ FORMAT(RF 10,07
REYURN
END
*LHb



*STORAGE block,

The block of statements following the *STORAGE statement may con-
tain any number of FORTRAN-labeled common statements and assocliated
FORTRAN-type statements. These latter statements may include any of the
usual FORTRAN INTEGER, REAL, or LOGICAL declaration statements.

The purpose of the storaée block is to provide inter-program communi-
cation of a parameter (declared in a labeled common statement) between the
routine which computes the flows and all user-declared subroutines or
functions. Once a parameter has been declared in the storage block, the
parameter may be considered globally defined in all of the user-defined
routines and need not be declared by the user in any of his subroutines or
functions. The following is an example of a storage block containing two

labeled common statements.

SSTORAGE

COMMON/SPARS/PLeYEAR B

COMMON/FPARS/PL12A+P128,P12¢C P12D+P23AP23R PP2ICP23041P24AP243,
PZ6AsPIGAPI6BIPI6LIPIODIPASALPLSIR56A *+P56RPSEC )

SIMCOMP 2.1 reserves variable names as special purpose variables and
uses them to control simulation execution (Table 1).

With the exception of the state variables, any variables used In a
routine, used in the computation of flows, or dec!aredlin the storage
block should not begin with the letter "X." A diagnostic Is not issued,
but erroneous or computationally fatal results may occur. The reserved
variables are automatically available for use in computation at any point

in the flows or user-defined routines,




Table 1. Reserved variables.

Default

Variable Value Purpose

TIME -- Current value of simulated time.

TSTARTEI : 0. Starting time of simulation.

TENDﬂf 1. Ending time of simulation

DTE/ 0.1 Time step for integration.

DTPRE/ 0. Time step for tabular printout of state
variables.

DTPLE/ -- Time step for graphic printout of state
variables.

DTFLE/ 0 Time step for tabular printout of flows.

X(F)E/ 151599 0. Values of the state variables.

F “- Variable containing the value of each flow.

a/ variable ﬁeeds to be altered, It must he so

If the default value of the
altered in the user-defined

b/

subroutine START.

I'f tabular output of state variables or flows is requested, the values

of these variables must be set greater than zero in subroutine START.

4 If graphical output of state variables is requested, DTPL is always set
by the system to the maximum, either (TEND-TSTART) /99 or DT.




*FLOW block.
All flows defined in a simulation must appear in the flow division.

A flow is declared by a compiler directive in the following form:

(i,J).

FORTRAN TEXT

In the above, | and J must be integer constants in the range 1 through
99, and they may not be equal. The parenthesized pair of numbers, separated
by a comma and followed by a period, may not Include blanks and must begin
in column 1, Anything appearing on this card after the period |s treated
as commentary information.

The flow declaration is followed by any legal sequence of FORTRAN
executable statements which compute the value of the flow. Somewhere in
the FORTRAN text, the variable "F'" must be set to the value of the flow.

If this is not done, the value of the flow is assumed equal to zero.

Care must be taken that a FORTRAN transfer of control statement does
not transfer control to a statement which Is not contained in the range
of the flow declaration. The range of a flow declaration ts al}l statements
following a flow declaration and terminated by another flow declaration, a
*ROUTINES card, or an *END card. The following is an example of a flow

block taken from the sample simulation.



SFLOW
11+2).
€. s s GRONTH OF LIVE PLANT TOPS.
F=(PIZA‘PIZB'COS(PIZCOZ.'PI.(TTHE-I.IIYEAQ)lIPIZD
!FtF-L[oon, F=0, :
X€B)=F
K{F)=X(9) +FepY
{2e4), :
CoeosDEATH OF LIVE PLANT TOPS,.
FeP2aAEXPLTIME/P24B)
FeFsX1(2)

(4s5).

Cus < TRANSFER OF DEAD VEGETATION TO HMULCH,
f=P45A'(I.OSIN(Z.'PI'IYIME-I.IITZAR—PB5BI)
FxfFexi4)

5+7),

F=0,

(3:7)e
Fal,

2+3), .

Cve o TRANSLOCATION OF ABOVE GROUND PLANTS TO ROOTS,
Fzl,

JFL{X(2),LT,20.}) GO TO S
F=P23A-PZJA'SIN(2-'PI'tTIHE-l-)/YEAR-PZ3B)'P23C
IFIF.L7,0,001) F=0,00]
FaFaxi(2)*p230
S CONTINUE .
12e6),

Coa«PLANT RESPIRATION,

Fxp2oa
F=FaXx(8)

LLTY.3 09
F=0.

(5:8).

Cos DECOMPOSITION OF MULCH,

’

f=IPS&A'(I.'SIN(?.'PI’(TIHE-I.I)YEAR-Pséﬂl}'l(#)*PSGCOK(S))/](Sl

F=Fox(5)
36y,
CosoROOT RESPIRATION,
TEMP = (P3bAePI6A*SINIZ. 2P L8 (TIME-14) /YTEARPISC) )
IF{TIME.GT.280.) GO TO 10
F=TEMP
6o 10 15 .
10 F=TEMP*(36S5.-TIME) /220,
15 IF(F,LT.0,00036) F=0,00036&
F=F*Plap*x 1))
(2'5'.
F=¢,

In this example, after all flows have been computed, the flow (5,6).

has the effect of multiplying the value of "F" (as defined in that flow) by

DT, adding it to X(6), and subtracting it from X(5) at each time step

throughout the simulation.

A maximum of 300 flows may be declared in a simulation. The flows are

computed in the order in which they appear in the *FLOWS block.

A quantity

computed in one flow may be used in the computation of a subsequent flow.







*ROUTINES bloek.

The *ROUTINES block contains one or more user-defined FORTRAN subroutines
or functions. If no subroutines or functions are used, the *ROUTINES block
may be omitted entirely. User-defined routines are either special purpose
routines called by the system at predetermined times or are general purpose
routines called by the user during the computation of the flows, or called
from within other routines.

The special purpose routines are named START, CYCLE, and FINIS. |If pro-
vided by the user, subroutine START is called by the system prior to the
simulation. This subroutine is typlically used to read in Initial values for
varaables declared in the *STQRAGE block and the reserved system variables.
Computations which are to be performed only once prior to simulation are to
be done here. The standard SIMCOMB 2.1 system provides an input file to the
user from which he may read data. This standard input file Is logical unit

no. 1.

Lfkewise, if provided by the usef, subroutine CYCLE is called by the
system prior to the computation of the flows at each time step during the
simulation. Subroutine CYCLE is typically used to compute the values of
variables declared in the *STORAGE block which are used in the computation
of the flows.

Subroutine FINIS, if pfovidéa by tHé user, is called at the end of
simulated time, i.e., TIME = TEND. This subroutine is typically used to
perform calculations upon the simulated variables and to produce printed
reports of these calculations just prior to the termination of the simuiation.

If the user desires to print out information during the course of a
simulation, in addition to the state variables which are requested for

tabular output in the data section, FORTRAN write statements may be inciluded




in any of the flows or user-defined subprograms. Thé standard SIMCOMP 2.1

system provides access to the system output file via logical unit no. 2.
The following example is a *ROUTINES block containing only the special

purpose routine START. Also shown is the *END card used to signal the end

of the source section.

SROUTINES
SUBROUTINE START
READ(Ls100) PlsYEAR
READ(1+100) P12A«P1284P12C,P12D
READ(1+)00) P24A.P248 -
READ(1+100) P4SA4P4SI
READ{1+100) P234,P2)8+P23CsP23D
READ(1+100) P2ea
READ(1+]100) PS6A4,P568,P56C
READ(L100) PloA«PIOd4PIEC,PI60
READ(1+41060) $X(I)e[=1s9)
READIL4100) TSTARTHTEND+DT+DTPR OTFL

100 FORMAT (BF10.0) .

RETURN
END

.Em -

Special purpose subroutines may not have an argument list. |f general
purpose subroutines or functions have argument lists, they should not be so
long as to require a continuation statement to specify all of the arguments.
All user-defined routines have access to any of the reserved system variables

or variables declared in the *STORAGE block.
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1.2 Data Section.

x The data section is made up of two parts. The first part is a set of
output control directives and is terminated by a card with END. starting in
column 1. If no system-generated output is requested, only the END. card
should be included; but in both cases, It must be included. The second part
1s comprised of user's data cards to be read by FORTRAN read statements in
the source section. The user's data cards immediately follow the END. card.
The following is a sample data section used in conjunction with the sample

source section on page 3.

PRINT, 1 2 4
FLOW, 1 2 g k] y ° ! 8 ®
PLOT. 3
2 3 4 5
9
8
END,
3.14159 2364, :
3,0 8.6 3.1 1.6
0.00027 8s,
0.00185 .56
0.002 0.7 . .
0.0014 1ed .2
. 0.,00185 1.56 180,
fagoos 6.01 2. 1.1
1 . 20, 650, 500. 180, e, 0, 0.

1. 365, 1. 10. 10,
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Output eontrol directives.
All output control directives contain the following data fields:
command. nl, n2, n3, ..., nlh
The command begins in column 1, contains no imbedded blanks, and must end
with a period. Llegal commands are PRINT., FLOW., PLOT., and END.. The
integer constants nl through nilk are right-justified in fields of flve
starting in column 11. Not all! 14 fields are necessarily used. The card

columns of each of the fields are:

Field Card Columns

command . 1-10
ni 11-15
n2 16-20
n3 21-25
nk 26-30
n5 31-35
né 36-40
n7 41-45
n8 46-50
n9 51-55
nl10 56-60
ni1 61-65
ni2 66-70
ni3 71-75
nth 76-80

The output directives, f.e., PRINT., FLOW., and PLOT., may appear in
any order in the first part of the data section.

PRINT. directives. Any of the 99 state variables may be requested for
tabular output by PRINT, directives. The system, upon recognizing the
command PRINT. in columns 1 through 6, scans the numeric fields of five
columns each, starting in column no. 11 and ignoring blank fields. All
constants encountered in these numeric fields are interpreted as indices
of state variables to be printed. As such, the numbers must be in the

range 1 through 99. As many PRINT. cards as necessary in order to specify
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all of the state variables desired in the output may be included. Following
is an example of a PRINT. command requesting state variables 1 through 9 to

be printed.

PRINT, 1 2 3 4 s & 71 8 g

The simulation time interval between printouts is controlled by the reserved
system variable DTPR.

FLOW. directives. The current values for any of the flows declared in
the source section may be requested for tabular output with the FLOW. command.
The symbols FLOW. must appear in columns 1 through 5. Successive pairs of
the numeric fields are then interpreted as the indices of fiows to be printed.
If any of the pairs of numbers are outside the range of 1 through 99, a
diagnostic is issued. If a flow is requested for print but does not exist
in the simulation, the request is ignored. Following is an example of a
FLOW. command requesting the flows from X{1) to X{2) and from X{2) to x(3)

be printed.

FLOW, 1 2 2 3

As many FLOW. print command cards as are necessary may be included. The
simulation time step between flow printouts is controlled by DTFL.

PLOT. directives. Printer plots of any state variable through time
may be requested with the PLOT. command. The symbols PLOT., must appear
in columns 1 through 5, Thé first numeric field in columns 11 through 15
is interpreted as the total number of plots to be generated. A maximum
of 20 plots is allowed. The indices of the state variables in each plot
are specified on successive cards, one card per plot. A maximum of five

state variables may be included in the first five numeric fields on each of
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the successive cards after the Initial PLOT. command. The command field on
these cards is ignored. As many cards specifying state varliables as there
were number of plots requested on the initial PLOT. card must be Included.
The following example requests three plots. The first plot is of state
variables X(2), X(3), X(4), and X(5); the second plot Is of X(9); and the

third plot is of X(8).

PLOT.

®ONW
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User-supplied input data.

User-supplied data cérds to be read by FORTRAN read statements in the
source section may be included following the END. card which terminates
the output control cards. The following example shows the data cards which
are read in the user-supplied subroutine START in the sample simulation.

The END. card which must precede this data is also shown.

END,
3.14159 364,
3.0 8.6 3.1 1.4

0.00027 as,
0.00185 1.56

G.002 " 0.7 1.4 4.2

0.0014

0.00185 1.56 180,

0.0005 : 0-0'1 2. l.l :

éoﬂ- 20, 650, 600, 180, 0. 0. 0.

1. 365, l. 10, 10, -
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1.3 Sample Simulation Output.

The next few pages illustrate the output generated by the compiler and

execution of the simulation. The output is comprised of

Page
1. Source listing 16
2. Initial conditions 17
3. Tabular output (partial listing) 18
4. Plot no. 1 : 19
5. Plot no. 2 20
6. Plot no. 3 21

(Header information superimposed on the graphs normaliy appears above the

graphs in the computer output, time runs down the page.)
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SIMCNNP VERSION 2,1 SQURCE LISTING

Ceeah SIMDLE HERMAGE DYNAMICS MONEL FOR AN ANNROPOGON VIRGINICUS GRASSLAND,
COMPARTYENT NEFINITIOMNS:

SOMIRCE PHATOSYNTHETIC INPUT : -
LIVE VERETATION TOSRs

LIVE VERETATIAON RPOOTS

DFaAn VERETATION -

M GH ‘

RESCIRATION SINK

ORGANIC MATTER 1N SOTL

THFE AMQIINT OF FLow F@ov X{11 TO X(2%

THE INTEGRAYEN FLOW FROM A{1)} TO Xiz2»

anonNnANn

Lo N N I RN

POHONO

STNRAGE -
COMMGH/SPARS/PT  YFAR
COMqu/FpAQQIPlZAoD]2Q-DlZC'bl20-P?3A-9238o°?3C!92391926AoP248|

- 926A.036Aq936qoFJﬁCoP]GDoDﬁBA.DQSa-PS&A;PS&B;P56C
SFLOW
(1:2),
Cos s GOOWTH NF LIVE PLANT Toes,
F=(P12A-P12P“CDQ€9120-2.°Pl’lTIME-l.)/YEAR)l/PlZD
IFIF T, 0.) F=0,
XAy =F
K(9)=x(9)+FepT

(2+4),

CosoDEATH OF LIVF PLANT TOPS,
F=P2uasEXPITIME/P24H)
F=Fox(2)

{45}, i

Cea o TRANSFER 0F DFAD VEGETATION TO MULCH,
F=°65A'Il.‘SIN¢2.’°I‘(TIME-IJ)/YEAR-P%SB}I
FzFoex(4)

(Se?y,

(2.0,
Cen s TRANSLAOCAT[ON NF AHOVE GRAUMND PLANTS TO RNOTS,
Fz=0,
IF13{2),LT.29,) GO TQ S
F:DE]A-HEEAGGINIE.UDI'(TIHE-!.)IYEAP-PEJB)ODZJC
IFAF .t T,.0,001} F=0,001
F=Fox(Zy»p23n .
S CONTINUE
(2.6},
CeausPLANT RESPIRATION,
F=p2&a
F=Fesx(h)

iSeh),

CoaoDECONRASITION OF MULCH, -
F=(DSHA°GI.‘SIH(2.‘DI’IT[HE-I-)/YEAR-PSﬁﬂl|'l(63-P56C°X(Sl)/K(5)
FzFeX(5)

13¢6),

Cas o RONT BESPIRATION,
TEUpzrP]bA-DJbH'SIH(Z,ODl’(TIHE-I.)/YEAR'PJGC))
IFATINEGT,230,) 6O To 10
Fatgmp L.
62 19 1%

10 F=Yrude (365,-TIvE1 /110,
15 IFI(F.LTL0.00035) F=0,.00036 .
F=Fep3anex(y) .
(2.5),
F=0,

PROUT INES
SURPGUT INF START
REAN(1+100% PI.YEAR
REAR{1+100) Pl2AsP123.P12C.R12D
REAN(L100) P24LPILE
READ(L+100) pPaSa.p45R
PEAN{1+100) P2AAP233.523C+P23D
QEAR{1+100) P254
REANILI 1001 PSHALPREULPSEC
REan(1.160) PBuA-Pth-DBbC.PJ&D
REZP11«1003 (XUT)s]=1,9}

REAN(1+100) TSTART+ TENDLOT«DTPRLDTFL
100 FOPwATIAFL0,0)
RETURN
END
*END



SIHCAMP VERSION 2,1
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INITIAL CONDETIONS

NO. OF STATE VADIA#LTS....-........,. 7

RENUESTED FOP PRINT

saenssansavsave 9

REQUESTED FOR PLOT weneervacscnseses B

NO. QF FLousv-o-ounoc-ln.----o----.oc 11

Xt b
Xt 5)

(L}

ISTARPTeecarranassnoen
TENM . cevoesnnsnsnnen

o"...'l...-.l.....'
nDTen,,.
nie,,

DYFleessecsonnennaans

[ RN YY)

+10000E+03

«18000E+03 X( &)

X( 2y

«10000F 01
JARS00FE .03
»10000F+01
+10000E+02
s IATHHRF D]
«10000E-02

«20000E«02

0.

Xt 3) =
Xt 7) =

«65000£+021
C.

Xt &)

«6000NE+D]



SIHCovp

TINE =

FLNWS

TIME =

FLOWS

TiMg =

FLNWS

TIME =

FLNAWS

TIME =

FLONWS

Tinr =

FLDWS

TIuE =

FLOWS

VERSION 2.1

«01
«1003CE+0]
«1A000E+D3,

«10000F+01
0.

«B4000E-01

LI ]

02
+10000E+0)
«18000E+03

0.

«11000E+02
ol
0.

nwa

Fe02

«10000E+03
«+18000E+01)
0.

«21000E+02

Bin

0.

e 2

«10N00F+0)
«18000€+03

0.

«31000E.02
o.
Q.

[ T

+02
»10090E+03
«18000E+03
ol

= 41000602
= .

+02 :
+1000CE+0D
«18000E+(3
0.

»51000F«02
Oa

/1%

Houwn

02
«10G2CE+D3
«1R0JCED]

ol

«H1000E«02

.
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SIMULATION RESULTS

xf
xi

TO

x{
Xt

T0
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2. COMPILER AND SIMULATION PROGRAM OPERATION

The version 2.1 SIMCOMP system is a two=-pass compiling system which
generates a FORTRAN program that is in turn executed to produce the simula-
tion output. The complete job sequence is diagrammed in Fig. 1 and is
explained in the following steps.

1. The SIMCOMP 2.1 compiler (or pre-processor), written in FORTRAN,

is compiled by the FORTRAN compiler,

2. The compiled SIMCOMP compiler is executed with éhe user's source

section and auxiliary source statements (file SRCST) as input.
The source listing, with diagnostics if errors occur, Is printed
on output. The generated FORTRAN simulation source program is
produced on file SIMPRG.

3. File SIMPRG is compiled by the FORTRAN compiler.

L. The compiled simulation program is executed with the user's

data section as input. Tabular and/or graphic simulation results
are printed on output.

On most computer systems the first step may be performed only once with
the compiled SIMCOMP compiler and the auxiliary source statements remaining
resident to the system via disk or tape. The SIMCOMP system Is then called
in for execution directly.

Likewise, after a simulation has been developed and debugged, the com-
piled simulation program can be saved and reexecuted with different data
sections. This is especially useful if the simulation is sufficiently
parameterized to allow for versatiie modification of the simulation by way
of altering data values. This eliminates the need to perform steps 1

through 3 above.



Fig. 1.
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SIMCeMP 2.

1

FORTRAN
COMPILER

‘

S@URCE
LISTING

7

SGURCE
SEC TION
s—{ SIMCOMP 2.i
COMPILER
AUXILIARY
SGURCE
SIMULATIGN
PRGGRAM
FORTRAN
COMPILER
DATA
SIMULATION [=—i

SECTI@N

/

N

TABULAR
QUTPUT

GRAPHIC
GUTPUT

Complete SIMCOMP 2.1 execution sequence,
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The SIMCOMP system requires seven external files for compilation.

These files include the standard fnput/output files and serve the following

purposes:
File Name Purpose
INPUT User source section input.
QUTPUT Printed output file.
COMST Temporary (or intermediate) storage of

*STORAGE text,

FLOST Temporary storage of *FLOW text.
TEXST Temporary storage of *ROUTINES text.
SRCST Auxiliary source statement input.
SIMPRG Generated simulation program.

The generated simulation pProgram requires three externai files for execution:

File Name Purpose
iNPUT Data section input.
ouTPUT Printed output file.
PLTSV Temporary file of generated simuiation

resuits used In plot generation.
Time and core requirements will obviously vary for difficult machines.
The central processor time requirement (seconds) and the number of central
memory 60-bit words on a Control Data Corporation (CDC) 6400 computer used

in each of the above four steps for the simulation described previously

follow.
Step No. Time (sec) Core (words, decimal)
1 3.06 17,920
2 12.25 11,776
3 R 17,920
4 6.38 10,048

TOTAL 29.11 17,920 (maximum required)
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A rough estimation of the central processor time required for a CDC
6400 computer to perform a SIMCOMP compilation (step 2) is given by
t=28.6+0.19 - COM + 0.23 « FLW + 0.57 - SUB + 0.35 « FUN
where

COM number of statements in *STORAGE

FLW = number of flows

SUB = number of user-supplied subroutines

FUN = number of user-supplied functions

Although the above core requirements were stated for a 60-bit word
length (10 characters internal representation per word)} machine, the $IMCOMP
compiler and simulation execution Programs only require a machine with the

capacity of four stored characters per FORTRAN-addressable word. This Is,

of course, ignoring subsequent loss in arithmetic precision.



_26_

2.1 Compiler Operation.

The primary features of execution of the SIMCOMP 2.1 compiler are pre-
sented in Fig. 2. Next, a complete listing of the compiler program is
presented. The relevant code, variable definitions, and descriptions for
each of the blocks shown in Fig. 2 are presented on pages 33 through 45.

The procedure for generation of error messages is outlined on page 45,
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Listing of the compiler program.

00001 PROGRAM SCMOEI1INPUT;OUTPUT-COMST.rLosr.TExST.SRCST.sIMPRG. SCMP2]
00002 - TAPC}=INPUT, SCMP2)
coon3 - TAPE2=0UTPUT, SCuP2]
06004 - TAPEI=COMST ‘ SCMPZ2}
0000% - TAPE4=FLOSTe SCMPZ]
00006 - TAPES=TEXST, SCMP2)
00do07 - TAPEAR=SRCST, SCHMP21
0000A - TAPE7=SIMPRG) SCMp2)
000ng DIMENSINN xaqo(non.xsvlt4).KEY2(12).KEYatlo:'Kfvatsoa)-xEvsta). SCMP2y
00010 - IFLW(300)oIST(9Ql-IVRB(ID)-ISU8(3JONUM(2) SCup2)
00011 INTEGER UlsU2+URsUa s US, by 1y7 SCMP2]
00012 DATA KEY1/1HSs 1HF s MRy 1 HE SCHP2)
00013 DATA KEY?_/!HO’IHI0]H?:1H301H41]H50lHétlH?slHB!lHQleoolH)/ SCMP2}
00014 DATA KEYB/IHS¢IHUv1HRylHDolHO-lHU¢lHT'lHI-lHNolHE/ SCMP2]
00015 DATA KEY&/IHSleT’lHA;1HR;1HT-1HC.IHY91HC1lHLolHEcIHFleIleNo!HI- SCMP2)
00016 - 1HG SCHP21
00017 DATA KEYS/IHF.IHU.IHN.]HCvlHTleIleOclHN/ SCHMP2)
0001R DATA JCFEE/LIHG/, ISTAR/ZIHE/y TLPAR/IH(/ SCHMP 2]
00019 CovnveS T HCOMD VFRSIaON 2.1 - APRIL 12+ 1972 SCMP2Y
00020 c FLOW-0RQIFNTED CONTINUOIIS SYSTEM STMULATION COMPILERW SHORTENED SCup2)
00021 C VERSTON OF Stucomp VERSION 2,0 . JMPILER, WRITTEN IN 4NST fAMERICAN sCrp2]
00022 c NATINNAL STANDARDS INSTITUTE) FORTRAN, SCMP2]
00023 c (NOTE =~ THIS IS WITH THE EXCEPTION OF THE USE oF DATA STATEMENTS SCMP2}
00024 c TO SET VALUES IN ARRAYS ) : SCMP2]
00025 C AUTHOR «  0on D, GUSTAFSON SCHMP2}
00026 c NATURAL RESOURCS ECOLOGY LARORATORY SCHpP2]
oog2v c GRASSLANDS BIOME/U,S,1.R.P, SCHP21
son2A o COLORADDO STATE UNIVERSTTY SCHPE21
000rs c FORT COLLINSs COLORADD SCMP21
65030 c SCMFZ1
00531 Ceou dEXTERNAL LOGICAL UNIT ASSIGNMENTS, SCHP2)
fe0az C NO. VARIABLE NAME PURPQSE SCMP21
20033 C 1 Ul INPUT USER SOURCFE CARD INPUT, . SCMP2]
00034 c 2 uz ouUTeyUT PRINTED nUTPUT FILF, SCuP21
00035 c 3 13 ComMsT TEMPORARY STORAGE oF COMMON STATEMENTS, SCup2y
00036 C 4 Ua FLOST TEMPORARY STORAGE oF FLOW TEXT. SCuPZ)
00027 c 5 us TEXST TEMPNRARY USER«DEFINED SUBROUTINE AND SCMP2Y
00038 c FUNCTION ROUTINF STORAGF, SCHPR]
00039 c 6 ué SRCST SOURCE TEXT INPUT nF STMULATION PROGRAM SCMP2]
00040 c (PRTOR TO INCLUSTON OF USER TEXT:. SCMP2]
00141 (o 7 u? SIMPRG COMPLETE COMPILER GENERATED SIMULATION SCMP21
00042 c PROGRAM -~ TO BE COMPILFED aND EXECUTED, scup2q
20043 c . SCHP?]
00044 (o MOTE = ANMY OF THF ABOVE LOGICAL UNIT NO,S5 MAY BE ALTERED BY SCHMP2}
0045 C ALTERING THE FOLLOWING DATA ASSTIGNMENTS, SCMPZ1
00046 DATa UL/1/4 U2/2/. U3/3/s Uarsarsy usssy, Usrese Ulsrs SCHMP21]
00047 c ’ SCMPZY
00048 c . SCMPZ}
06049 CoeoeCOMPILER INITIALIZATTONS, SCMP2)
0o0sQ KRITE(URP+3072) : SCMP21
00051 WRITE (U3+3145) SCMP21
00052 KODE=1 : ) S5CMP2)
006053 NFLW=0 SCMP2]
00054 NST=0 SCMP21
00055 NU3=3 SCMP2]
00056 NU&=0 ' : SCMP2]
00057 NUS=( SCMP2]
000¢se ISUR{1 =0 ) SCMP21
00059 ISUR(2)=0 SCMP2]
00060 ISUR(3) =0 SCMP2]
00061 C SCMP2)
00062 c SCMP2]
00063, CessREAD THE soQUner SFCTIONy CHECK FOR MAJOR BLOCK SUBDIVIDERS AND SCMP2]
00054 C COMMENT STATEYENTS, SCMP2]

00065 20 CONTINUE SCMP21



nNo0AA
00067
nNo0&A
0069
coove
00071
n0972
00073
00074
00075
00076
00077
00078
00079
0000
cooal
60082
00083
60084
00085
00086
00087
00088
0089
00099
00091
00092
00093
00094
00055
20096
SApaT
T
31399
0100

0101

00102
00102
00104
00108
00106
no0lov
00108
00109
n0il0
00111
pon12
00113
2nila
00115
0115
00117
Hnoil1e
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
06130

00131
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READ(UL+300) (KARD(I)eT=1+sR0) .
WRTTE(U2+301) (KARD(I)«I=1480)

Co e o COMMENT CHECK (C IN COLUMN 1),
IF(xaan{l} ,E0.1CEFFY GO TO 20

CaeaMblOo BLOCK SURDIVIOFR CHRECK (# IN COLUMN 1),
IF{xAaqD (1) NELISTAR) GO TO 35 ' '

Caa s CHECK CnlUMN 2,

C coL 2 IMTERPRETATION LODE
C 5 #STORAGE 2

c F 4FLOW 3

c R #ROUT INES 4

C E *END 5

DO 25 I=1l+4
IF(KARD(2) JENLKEYL(IY)Y GO TO 30
25 CONTIMUFE
G0 70 400
30 LONE=1+1
IF({LODE.LE.<ODE) GO To 400
IF(kONELNF L3} GO TO 33
NUG=NU4 + ]
WRITE (U4s303)
33 IF(LONE.EG.5) GO TO 1865
KODE=LONE
GO Y0 20

c
C
C...CURRENT SNURCE CARD.TS NOT A BLOCK DIVIOERs BRANCH TO THE APPROPRI-
C ATE BLOCY PRACESSOR,
35 GO TO(4004+404454120% KODE
c
C
c

+ s #*STORAGE BLOCK PROCFSSING,
40 NU3I=NU3+1
WRITE (U3+300) (KARD(I)+1=1,80)
GO TO 29
C
C
Cou s "FLOW RBLOCK PROCESSING.
45 IF(KARD(L) . Fn,[LPAR) 60 YO SO
Hila=NU4 + }
WRITE{(U4+300} (KAQD!T}![=1-80)
GO Tn 20
Cou o GENERATE FLOW TERMINATION STATEMENT IF REQUIRED,
S0 IF(NFLW.LE.0) GO TO 53
MU4=NU4+]
WRITE (U4+303)
53 CONTINUFE
CassfI.OW DECLARATTON ENCOUNTEREDs RETRIEVE FLOW INDICES,
ICHE=1
NUMil) =0
NUM(2)=0
K=1
5SS ICnL=1CNL+]
IF(ICOL.GT,.20) GO TO 401
NN 60 I=l,.12
IF(KAQD(]COLI.EQ.KEY?(I)I GO To &5
&0 CONTIMUE
GO TO 402
65 IF(1.6T.10) GO To 70
J=1-1
NUMIK)SNUMI(K)Y#]10+ )
G3 To S5
70 IF(1.GT.11) 6O TQ 75
K=2 .
GO0 10 SS
C.voCHECKX FOR INDICES QUT OF RANGE .

SCMPZ21
SCMP2)
SCMP21
SCuP21
SCHPZ2]
SCHMP21
SCupP 21
SCMP2]
SCMP21
SCMP21
SCMP21
SCupP21
SCMP2Y
SCHMP21
sCuP21
SCMPP1
SCYpPZy
SCMP21
SCMP21
SCMP21
SCup2l
SCMpP2]
SCMP21
SCuPR2]
SCup2l
SCup2l
SCMP2 ]
SCup2l
sCHp2l
SCHPZ]
seuP2i
SCHP2Y
SCup21
SCep2l
SCMPA1
SCMP21
SCHMP2]
SCMP21
SCMPZ1
SCMP21
SCMP2]
SCMP21
SCMP21
SCMP21
SCMP21
SCMPZ21
SCuP21
SCMPZ]
SCMP21
SCMP21
SCMPZ21
SCMP21
SCMPZ21
SCvP21
SCMPZ]
SCuP21
SCup2l
SCmp2l
SCMP2]
SCMP21]
SCHMP2}
SCMP2Y
SCMP2]
SCUP2]
SCMPZ2]
SCMP 21



00122
0132
00134
00135
00136
09137
00138
00139
00140
00141l
00142
00143
nolaa
00145
00146
00147
00148
00149
00lco

00151

cols2
nois3
00154
00155
00156
cols7
00158
09159
001A0
ontsl
t21e2
23163
~3166
TG1kS
20166
anl1Aa7
00168
00169
60174
00171
0172
00173
no174
0017%
00176
a0i77
00173
00179
00180
001e1
00182
00183
001Ry
60185
001834
no1Aa7
00188
00189
00190
40191
onlog
00193
00194
90155
00196
00197

75 DO B0 I=1,? .
IF(NUMIT) JLE 0. O0RNUMIT)LGT.99) GO TO 403
RO COMTINUF :
Cows INSERT FLOW INDICES IN FLOW REFERENCE STACK.
INDX=NUM{1) 2100 +NUM(2)
IF(NFLWLLEL0Y GO TO 90
DN RS I=1sNFLW
IF{INDXLENLIFLWITYY GO TO 404
85 COMTIMUE
90 NFLW=NFLW+1
IFLW{NFLW)=INDX
Ceeo INSERY STATE VARIABLF INDICES IN STATE VARIABLF STACK.
DD 105 T=1.7
N=NUME )
IF(MSTLLELO) GO TOo 100
DO 95 J=14NST
IFIM.EQWISTI)) 60 TO 105
95 CONTINUE :
100 NST=NST+1
IST{NST) =N
105 CONTINUF
Case o GENERATE FLOW PREFACE STATEMENTS,
MU4=NU4+2
WRITE(U4s304)
G0 Ta 20
C
C .
C.i.‘QOUTINES RLOCK PROCFSSINGs CHECK FOR SUBROUTINE STATEMENT,
20 IFL6=¢0
CALL GETVRA(KARN 741043 TFINS IVRB)
IF(IFINLGGT.72) GO TD 185
D0 125 I=l.10 _
S TR UTVRATT) JNELKEYI{IY)Y 60 TO 145
125 CONTIMUE
IFL6=1
Cus o DETERYINE IF SUBROUTINE IS START, CYCLEes OR FINIS.
CAlL GETYRB{XARDsTIFINAS,IF, IVRE)
DO 146 1=1+3
DO 130 )=1.5
IFTIVR8 ) JNELKEY&{(JsT)) GN TO 140
130 CONTINUE
IsUR({1Y=1
GO TO 155
140 CONTINUF
GO TN 15S
CeeCHECK FOR FUNCTION STATEMENT,
145 D0 159 T=]1.R
IFL{TIVRIIT) JNELKEYS(T}) GO TO 155
150 CONTIMUE
IFLG=1
CesoaSAVE CURRFENT SOURCE TNOUT CARD ON THE ROUTIME TEXT FILE.
155 NUS=NUG1
WRITE(US+300) (rARDIT)sI=1,80)
IFCIFLGLLELQ) GO To 290
REWIND 143
KNT=0
150 KNT=KNT+]
IF(eMNT  GT.NUT)Y GO TO 20
READ(UI300) (KARD{IYaT=1080)

MUS=NUS+ 1
WRITE (US+300) (KARN(I)eI=1+80)
GO TO 160

C

C

CuesEND OF SOURCE ENCOUNTFRED,

Co o o GENERATE SOECTAL PURPOSE DUMMY ROUTINES IF NOT’SUPPLIED AY USER.

SCMP2]
SCMP21
SCHP2]
SCHP2]
SCMP21
SCuP2]
SCMP21
SCMP21Y
SCMP21
SCMP21
SCHP21
SCMP2]
SCeP2]
SCMPZ]
SCwpP2]
SCHMP21
SCupP2Z1
SCvP21
SCMP21
SCupe2l
SCMP2)
SCMP21
SCMP21
SCMP21
SCuMPZ2Y
SCMP21
SCMP2L
sSCmep2]
SCHMP2]
SCMP21
SCMP2Y
SCHMP21
S5CMP21
sCup2)
sCMP21
S5CMP21
SCMP 2]
SCMP21
SCupP21
SCHP21
SCHP21
SCMP21
SCMPZ21
SCMP21
SCMP21Y
SCMP21]
SCMP21

» SCMP2]

SCMP21
SCHPZ2]
SCHP21
SCupP2]
SCMP2]
SCMP2])
SCMpP21
SCMpP21
SCMP2]
SCHMP2]
SCMP2]
SCHMP21
SCMP21
SCKPZ21
SCMP2]
SCMP21
SCMP21
SCMP21



-

00198
00199
00209
Q0201
0pz2o0e
00203
co204
002905
00206
60207
00208
00209
00210
00211
00212
00213
00214
0021%
00216
ng217
00218
ng219
00220
00221
Q0222
00223
0g224%
00225
00226
nozey
43228
29229
co230
60231
00232
00233
ng234
10235
40236
00237
00238
00239
60240
0024
00242
00243
00244
00245
NG246
00247
00241
an249
06250
0025
00252
02%3
00254
00255
00256
00257
00258
n0259
00260
H0261
00262
002k3

_31_

165 DO 179 1=1.3 .
IFIISUB(TIJGE.1) GO TO 175
NUS=NUG+]

ARTTE(US«305) (KEY&{JsT)eJ=145)

175 CONTINUE

CavoMFRGE FILFS INTO SIMULATION PROGRAM FILE.

180 REAN(DAL300) (KARD(IV.T=1480)
IF{kARD (1) ,FR,15TAQ) GO TO 185

WRITE{UT+300) {KARDI(I)aI=1,80

GO TH 180

C.osGFNERATE COMPIILER-DIRECTED INITIALIZATIONS,

185 IF(NFLW.LFEL0) GO TO 405
WRITE(UT74306) NFLW
DO 190 T=1.MFLW

190 WRITE(UT7+307) I+IFLWIT}

" NSTI=NST-1
DO 193 [=1+NST1
TJ=T1+1
00 193 J=TJWMST
IFCISTUI) JLFLIST(Y)Y GO TD 193
KEFR=IST(I)
ISTIIY=1ST(
IST(Uy=KEEP

193 CONTINU®
WRITE(U7,309) NST
DO 195 1=14N5T

195 WRITE(UT3069) T+IST(I)

200 READ(IS30N) (KARNIIY «T=1+80)
FF(KASD(1) ,FN.ISTARY GO TO 205
WRITE(UT7300) (KARD{TIVs1=1,80)
Gn 7O 200

Cuo o INSERT COMMON STORAGF IN FLLOW COMPUTATION ROUTINE.

205 ENT=0
REWIND 113

210 KNT=KMT+1
IF(eNT.GTNUI3)Y GO TO 218
READ(U3+300) (KARDI{IY s I=19+R0)
WRITF(U7+3G60) (KARD{I)s+[=1+80)
GO TN 210

219 READ{UA300) (KARD(1Y2T=14+R0)
IF{kaARD (1) ,Fn,ISTARY. GO TO 220
ARITE(U7300) (KARNDIIY+1=1+80}
G0 TO 215

Cas o INSERT FLOW COMPUTATION CODE.

220 KNT=0
REWTIMN )4

225 KMT=KNT»+1
IF(eNT O GT L NU4) GO To 230
READ{UG4300) {(KARD(IY«1=1580}
WRITE(UT+300) (KARDI(IY+121.80)
GO TO 225

230 REAN(UGL30G) (KARDIIV+1=1+80)
TFIKARD (L) v, ISTARY »O TO 23S
WRITE(U7+300) (KARDII)»1=1480)
GO To 230

-Caes INSERT USFR DEFINED ROUTINES,

235 KMT=0
REWTIND 1S

240 KMNT=KNTs+}
IF(KNT.GT.NUS) GO TN 245
READIUS300) {KARD(I)»I=1+80)
WRITE(U7+320) (XARD(I)sT=1+80)
G TN 240

243 CONTINUE
REWIKD U7
STop

SCHMP21
SCMP2l
SCHP2L
SCMP2Y
SCuP2]
CMP 2]
SCuP 2
SCum 2]
SCuP2y
SCuP21
SCrP21
SCMP21
SCMP2]
SCMP21
SCMP21
SCMP21
SCMP2]
SCMP2}
SCMPZ1
SCMP2]
SCMP2]
SCupey
SCMP2]
sCyP2]
SCuP21
SCup2]
SCupP2]
SCMP21
SCMPZ2Y
SCuwP2l
SCupP2]
SCHP21
SCHP21
SCHP2Y
SCHP21
SCMP21
SCMP21
SCHP21
SCMP21
SCMP21
SCMP21
5CMP21
SCMP21
SCMP2]
SCMP21
SCMP21
SEMP21
SCUP21]
SCMpP21
SCHP21
SCHMPZ21
SCMP2y
SCMpP21
SCHP21
SCMP21
SCup2]
SCHP21
SCHpP2]
SCMP21Y
SCMP2Y
SCHP2]
SCupP2]
SCup2l
SCMP21]
SCHpP21]
SCMP21



00264
00265
00266
00247
20268
00269
00270
00271
00272
00273
00274
00275
o276
00277
00278
00279
002R0
0028)
0024z
00283
00224
0o2as
00286
00237
o288
0028
00290
00291
60292
00293
20294
12258
232e5
90297
20298
00294
00300
00301
00302
00303
00304
00305
00306
00307
00308
00309
06310
60311
00312
00313
n03l4
00315
00316
00317
00318
00319
00320
00321
00322
00323
00324
06325
00326
00327

C
c

CesoIF EPROR NCCURED GENERATE DIAGNOSTIC,

400 WRITE(UZ»310)
CALL ESCAPE
401 WRITE(UZs311}
CALL £scapr
402 WRITE(U24312) KARD(ICOL)»1COL
CALL ESCAPE
403 WPITE(U2,313)
CALLL ESCAPE
404 WRITE(U2s314)
CALL ESCAPE
405 HRTITE(U2+315)
CALL ESCAPE
300 FORMAT(RO0AL)
301 FORMATI(20X.R0AYY)
302 FORMAT (POHISTMCNMP VERSION 2.1+20Xe I4HSOURCE LISTINGs///)
303 FORMAT{AX+AHXF (XN =F s66X)
304 rowwnrcsx.vuxn=xn~z.e?xxax.qur=o..70x)
305 FORMAT (AXs 1 1HSURROGUTINE oSAlo55X/6XaéHRFTURNgGRX/éxoJHEND,?]K)
306 FORVAT{AXsOUNATA ANF/ 3 T301H7061%)
307 FORMAT{AX49HNATA XFP{a13+2H) /949 1H/555X)
30B FORHAT(6Xs10HDATA XNST/Z9124H 01X
309 FORHAT{4Xs9HNATA ST 1202H1 /¢ 12014/ 468X)
310 FOOMAT(1SXs12HessesRLACK DIVISION VERB TLLEGAL}Y
31} FNOMATUISXW32Hss0ber) oW DECLARATION INCOMPLETE)
312 rnqunr(Lsx.ISHounnaCHAgAcTsnt-nt,qu) TLLEGAL IN CARD COLUMN +12)
313 FOQMAT (15X 30HE s 88F 0w INDICFS nUT OF RANGE)
314 FORMAT(1SX433HeReesTHIS FLOW PREVINUSLY DEFINED)
315 FORMAT(1SX s3] HoesaaN0D Fi OWS HAVE BFEN NFEFINED)
36 FOQMAT(6X'65HCOMMOM/XSYS/TINE-TSTAPToTENDoDToDTPQ-DTPLoDTFLcx(QQlo

=XMF o XF{300) 24 IK/SXe58H~ XFR(300) +XNSTXST(99) tANPR W XPR{9G) s XNFPL s
=XAPL {99 s XNFLTss 1 7X/SX 4 25H= XNVRS (201 s XNLOC(20+5) 450X}
END

SUBROUT INE GETVRB(kARD-ISRT;NCOLoIFIN:IVRB!
DIMENSINN KACQD(AQYSIVRA(]D)
DATA [BLNKZ1H /

C..oTHIS ROYTINE RETRTEVES THE FIRST NCOL NON=RALANF CHARACTFRS STARTING

c
c

c
C
C
c

IN COlLUMN ISRT FroM KARD AND STORFS THEM LEFT JUSTIFIED IN IVRB,
RETURNING THE LOCATION OF THE FINAL COLUMN OF KARD TN IFIN,.
ICoL=15PT=]
00 10 I=1.19
10 IVRR{T)Y=IRLNKX
JCnL=0
15 IcoL=1CnL+1
IF{ICNLGT.72) 60 To 20
IF{KARD(ICOL).EQ.IRLNK) GO TO 15
JENL=0Cn1L +1
IVRR{ JCAL) =« ARD( TCOL)Y
IFLICOL.GELNCOL) 60O To 25
Gn TO 1S
20 IFTN=T1COL
RETURN
25 IFIN=TCOL+1
RETURN
END
SUSROUTINE FESCAPE

+o«THIS ROUTINE 1S USED TO ARNRT ABNORMALLY THE COMPTLATION, AN EXIT

FROYM EXECUTINAMN WaICH PREVENTS THFE UNB FROM FURTHER PROCESSING (1.F.
PREVFNTS SURSFAUFNT COMPILATINN AND EXECUTION OF FILE STMPRG AY
FORTRAM) SHOULD RE INCLUDED HERE,

CA{ L ARNORT

END

SCMP21
SCMP21
SCMP21
SCMP2
SCMP21
SCMP21
SCMP2]
SCMP2]
SCMPZ2]
SCHP2]
SCMP2]
SCMP21
SCMP21
SCMP21
SCHP21
SCMP2]
SCMP 21
S5CMP21
SCMP21
SCHMP2]
SCMP21
SCMP21]
SCMP21
SCMP2Y
SCHMP 2]
SCMP2L
SCwp2]
SCup2y
SCHMR2Y
SCMP21
SCHPAL
SCup2y
SCMP21Y
SCMP21
SCMP2]
SCMP21
SCHP21
SCup 21
SCMp21
SCMP21
SCHP21
SCuPZ2}
SCHMP2
SCMP21
SCMP2)
SCMP21
SCup2l
SCHP21
SCHP2]
SCMP2)
SCMP21
SCMP21
SCMP21
SCMP21]
SCMP21
SCMP2]
SCMP21
SCMP2)
SCMP21
SCMP21
SCMP21]
SCMPZ]
SCMpP2l
SCMP21



Compiler initializations.

INITIALIZE
CAMPILER
READ CURCE CE%K
SQURCE CARD (INFuT)
DETERM:NE
TYPE BF taRD
F
»END A
»STORAGE *FLOW SROUTINES
PRECESSING |PROCESSING - PROCESSING,

C

I

Coos COMPILER INITTALIZATIONS,
WRITE (U2.302)
KRITE{U3+316)

KODE=1
NFLW=0
NST=0
NU3=3
NU4=0
NUS=0
ISUB(11=a
I1sUa(2y=0
ISuUR{3)=0

7

GEKERATE CUMMY SPECIAL
PURPOSE SUZABUTINES
IF KOT SUPPLIED BY USER

t

|
‘SRCST!

TEXST

MERGE
TEMPERARY STARAGE
FILES [E3MS5, FLOST, TEXST)
SIMULATIZY rITiaLizA-
THK STATERENTS,
AUXILIARY SQURCE TEXT
FILE (SRCST}

INTO GERERATED SINULA-

TIgN SIURLE PREGRAM
FILE {SIMPR5)

302 FORMAT (R0MISIMCOMP VERSION 2.1;20Xc14HSOURCE LISTINGs///)

316 FORMAT(6X+6SHCOMMOM/XSYS/TIME+TSTART
=XKNF s XF{300) s+ IX/GX e 58H-

=ROL 99 « XNPLT s o] 7X/5X,4 25H~

sTENDsOT+DTPR+DTPL W DTFL X (99) «
XFRI300) +XNSTeXSTUO9) s XNPRyXPR{TF) « XNPL »
ANVRS{20) +XNLOC(20+5) 450X}

SCuMP21
SCHP2)
SCMPZ)
SCMP21
SCup2]
SCHP2

TSCMP2]

SCMP21
SCHP2Y
SCMP21
SCupP21
SCMP21

. SCMP2y

{ .
SCHP21

SCMPZ2)
SCMp21
SCMP?I
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Line

Number Comment

50 Listing header is written on BUTPUT.

52 The system-supplied common block /XSYS/ containing the simula-
tion control parameters, state variables, and flow, print, and
plot system variables is written on file CEMST.

53 to 54 Number of flows (NFLW) and number of state variables (NST)
initialized to zero.

55 to 57 Number of unit records (cards) written (NU3, NUL, NU5S) on the
temporary storage files initialized.

58 to 60 Flags used to signal If special purpose subroutines (TsuB(1)

for START, ISUB(2) for CYCLE, and ISUB(3) for FINIS) have been
supplied by the user and are initialized to zero (1 = user-
supplied, 0 = not supplied).




00012
ongls

00061
00052
00053
00054
00065

00054
00067
acos8

000669
00070

00071

80072
00073
00074
0027s
00076
00077
opo78
00079
00050
00081
00082
00083
00084
00085s
00086
00087
¢003s
G009
00020
00091
g0ga2
00033
c0094

00279
032A0
¢czaz

_35_

Source card input and type checking,

INITIALIZE
COMPILER
READ SOURCE DECK
SPURCE CA30 {INPUT)
DETERMINE
TYPE OF CARD
13
<END L
* STORAGE . FLOW =REUTINES
PROCESSING PRECESSING PROCESSING

C
<

C

DATA KEY1/1HS+1HF21HR,1HES

P??@

7

GENERATE DUMMY SPECIAL
PURPCSE SUBROUTINES
{F NOT SUPPLIED BY USER

{

MERGE
EMPORARY SYORAGE
FILES {COMST, FLOST, TEXSTY
SIMULATIZN INITIALIZA-
TION STATEMENTS.,
—AUXILIARY SOURCE TEXT
FILE (SRGST)
‘NT3 GENERATED SiMULA-
TION SQURCE PROGRAM
FILE {SIMPRG)

&)

TEXST

DATA TCEEE/IHC/y ISTAR/IH#/, ILPAR/YIH(/

Css.READ THE SOURCLE SECTION, CHECK FOR MA

COMMENT STATEMENTS,
20 CONTINUE _ o
REAN{UY 303 (KARDIIYTI=1+R0)
WRITE(U2+301) (KARN(I)+I=14+80)

Cos COMMENT CHECK {C IN COLUMM 13,

CeesMAJOD BLOCK SUSDIVIDFR CHECK

IF(KARD(1}.FOLICEEF)Y 60 °TO 20

IF(KARDI1Y ,NELISTARY GO TO 35

C.e e CHECK CNLIMN 2,

OO0 00

<
C

coL 2 INTERPRETATION
S *STORAGE
F sELOW
R *ROUTINES
"E " #END

D0 25 I=1+4 )
IF{KAPD(2) ,ENLKEYIII)) GO TO 30
25 CONTINUE
GO TO 400
30 LODE=]+]
IF{LODE.LE,XxODE) GO TQ 400
IF(KODEWNEL3Y GO TO 33
NUG=NUS e ]
WRITE(U4.30D)
33 IF(LONE.EQ,5) GO To 165
KODE=L0NE
G0 1O 290

LODE

NS wn

JOR BLOCK SUBDIVIDERS AND

Y

(# IN COLUKN 1),

C.+.CURRENT SOURCE CARD IS NOT A BLOCK DIVIDERs BRANCH TQ THE APPROPRI-

C

ATE RLOCv ©PRICESSORP,
35 GO TO(400+40+6541200+ KODE

300 FOQMAT(ROALY
301 FORMATI20X+A0A1}

303 FORMATISX +PHXF {XN)=F 4 66X)

SCHP2)
SCMP2]
SCHP2)
SCMP2)
SCMP21
SCHMPZ}
SCuP2}
SCup21
SCurzl
SCMP21
SCMP21
SCH4P21
sCHpP2]
SCuPZ2})
SCHP21
SCuMP2]
SCMP21

scmp2l

SCup2]
SCrP2l
SCMp21
SCuP2}
SCuP21
SCHP21
SCMP21
sCup2l
SCvp21
SCupP2t
SCupP21
SCeP2l
SCup2]
SCupP2}
SCup2y
SCupz)
SCMP 21
SCHPZ1

SCupP2}
SCHPZ21
SCMP21

!
H



Line

Numbe r Comment

66 to 67 Source card is read in {varjable KARD(1-80))}, with one
character per word, left-justified with blank fill, and printed
on PUTPUT.

69 I'f column 1 contains a '"C'" the card is assumed to be a comment;
branch is taken to statement 20, and the next card is read in.

71 Check is made for an asterisk in column 1. If no asterisk, the
card is assumed not to be a major block subdivider.

78 to 81 Source card 1s assumed to be a major block subdivider, column 2
is checked for a match with S, F, R, or E. Source card pro-
duces a diagnostic If no match is found by branching to
statement 400 (see page 45).

82 to 83 LADE = branch code (line 94) for currently scanned source card.
KBDE = branch code for previously encountered major block

subdivision. Major blocks must appear in the order
*STORAGE, *FLOW, *ROUTINE, and *END.

84 to 86 If previous block was *FLOW, then the last flow stored on file
FLBST requires a flow termination statement (see page 38).

87 to 89 If an *END card was encountered, branch to merge files (page
43). The current block branch code (K#DE) is reset and a
branch is taken to read the next card.

94 If the source card was not a major block subdivider, then a

branch to the appropriate block processor is made according to
the value of K@DE.




000385

00096

00097
00098
00099
00100

*STORAGE processing.

INITIALIZE
COMPILER

READ
SCURIE CATT |

_37_

[SOURCE DECK
(INPUT) :

i

DETEAVINE
TYPE OF CA3}

F
*END

)

1

PRICESSING|

*STORAGE * FLOW
“PR;'CESSIN3|

*REUTINES
PRACESSING,

l

C
c

40 NU3=NU3J«]

WRITE{(U3+300)

GO TO 29

[
comsT | ! FLesT

()

C.ee®STORAGE RLOCK PROCESSING,

{KARD(I)s1=1,80)

g

GENERATE DUMMY SPECIAL
PURPOSE SUSROUTINES
IF NOT SUPPLIED BY USER

TEXST

{

e

MERGE
TEMPQRARY STORAGE
FILES {CIMST, FL@ST, TEXSTL
SIMULATION INITIALIZA-
TION STATEMENTS.
~AUXILIARY S3JURCE TEXT

FILE [SRGCST)

INTO GENERATED SIMUL A-
TSN SGURCE PROGRAM
FILE [SIMPRG)

&.

Line
Number Commen ¢
98 to 100 The current source card is contained in the *STORAGE block.

The number of records written

storage file for *STORAGE card
The source card is written dir
taken to read

(variable NU3) on the temporary
s (file COMST) Is incremented.

ectly to COMST.
in the next source card.

A branch is

SCuP2}
SCMP21
SCeP21
SCMP21

- SCHP2)
- SCMP21



*FLOW processing.

INFTIALIZE
COMPILER
l GENERATE [HIMMY SPECIAL
READ OURCE CECK PURPISE SUDADUTINES
SSURCE CARD UNPUTH : IF MOT SUPPLIED BY USER

DETERMINE
TYPE OF CARD MERGE
TEMPORARY STORAGE -
Cousy FILES (COMST, FLOST, TEXST)
™ =S IMULATION INITIALIZA-
SEND TION STATEMENTS
: ~ AUXTL JARY SCURCE TEXT
FILE (SRCST)
) . INT@ GENERATED $IMULA-~
TION $QURCE PRZGRAM
} } FILE ($IMPRG)
TEXST
* $TORAGE FLEW +RAUTINES ]
PRAICESSING PRECESSING PRECESSING
I l ’ -snw

CeMsT FLOST @

00013 DATA KEYE/IHO-IHIolHao1H3-1H471H5-1H611H71lHBolHQr]Ho-lH)/ SCMP2]
00013 DATA ICEEE/INC/y ISTAR/YHo., ILPAR/LH(/ T et

; _ SCMP2)

! |

' - . t

i ‘ }
09101 c . ' SCMP21
ool02 c : ‘ scMpP2l
00103 Cess®FLOW BLOCK PROCESSING, - SCMP2]
00104 45 IF(KARD(1).50.1LPAR) GO TO 50 - ' SCMP2]
00l1es NUG=NU4 + 1 : : SCHP21
00106 WRITE(U4+300) (KARD(TI)»[=1,80) : SCMP2}
00107 GO TO 20 L ' SCMP21
00108 Cee GENEQATE FLOW TERMINATION STATEMENT IF REQUIRED. SCMP21
00109 50 IFU(NFLW,LE,0) GO TO 53 : SCHP2]
00110 NUS=NU4+1 ‘ SCHP2)
00118 . WRITE (U4+303) SCMP21
00112 53 CONTINUE - sCmMP2]
00113 CeeoFLOW DECLARATION ENCOUNTEREDs RETRIEVE FLOW INDICES, : SCMP2])
00114 ICoL=1 _ SCupP2)
00115 NUM{1) =0 : - SCHP21
00115 NUM (2) =0 . SCvP2]
00117 ' ;. K=1 ' : SCMP2]
00118 55 ICOL=1COL+] ’ ' . SCHP2]
00119 JIF{ICOL.GY.20) GO TO 401 SCuP2]
00120 DO 60 I=1.12 SCMP21
00121 IF(KARD{ICOL) JENXEY2(T}) GO TO 65 : SCuP21
pot1zz 60 CONTINUE L “SCMP21
00123 ' G0 TO 402 SCupP2]
00124 65 IF(1.6T.10) GO 70 70 SCMP2}
00125 : J=1-1 : sCHP21
onlze NUMIK) =NUM K 210+ , SCuP21
00127 GO TO S5 . SCup21
00128 70 IF(1.67.11) GO To 75 sCup2]
00129 K=2 ~ SCuP21
00130 GO TO SS ' sCuP2i

00131 Ces o CHECK FOR INDICES OUT OF RANGE, . ‘ SCupP21



30132
00133
00134
00139
0013h
00137
00133
00139
03140
0014}
0014;
001ia3
nNolas
00145
00146
00la7
0014n
00149
00150
00151
60152
00153
(0154
00155
00186

C.-

C--

1

1
C.l
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75 DO RO I=1,2
lF(NUH(I).LE.O.OR.NUM(I).GT.Q?I GO TO 403
A0 CONTINUE :
« INSERT FLNW INDICFS IN FLOW REFEREMNCE STACK,
INDX=NUM (3) 0100 «NUM (2)
IFINFLWLLELO) GO To 90
DO 85 T=leNF(W
IFLINDXEQ.IFLWI(T)) 6O TO 404
85 CONTIMUE
90 NFLW=NFLW+]
IFUWINFLW) =TNDX .
« INSERQT STATE VARIARLF INDICES IN STATE VARIABLE STACK.
00 108 T=1,2
N=NUM{T)
IF(NSTLLE.0) GO TO 1090
D0 95 J=1.NST
IF{MLEQLIST{4})Y GO TO 105
35 CONTINUE
00 NST=NST+1
ISTINSTY=N
5 CONTINUE
«GENERATE FLOW PREFACE STATEMENTS,
NU4=NU& +2
WRITE (U4+304)
GO Ta 20

Line
Number

Comment

104 to

109 to

114 to

136 to

144 to

154 to

107

112

134

142

152

156

'f the first character is not a Jeft parenthesis, the current
source card is assumed to be user's flow text and is written
onto file FLBST. A branch is made to read the next source
card.

The current source card is assumed to be a flow declaration.
If flows have pPreviously been encountered, a flow termination
Statement is written on file FLAST.

The flow declaration is parsed, checking for Il1legal characters.

The source compartment Index and destination compartment index
are stored in NUM(1) and NUM(2), respectively. Branches to 4XX
labels produce diagnostics (see page 45). '

The flow indices are stored in the flow stack (varliable IFLW
(1-300)), one flow Per entry, as the sum of the source compart-
ment index times 100 and the destination compartment ihdex. A
Particular flow may not be declared more than once. NFLW is
the current number of flows in the stack.

The compartment indices are inserted into the state variable
stack (variable IST(1-99)). Replicated state varlable indices
areé not reentered. NST fs the number of indices In the stack.

The flow preface statement is written onto file FLEST. A
branch s taken to read the next source card. The code
supplied by the user in a single flow declaration is prefaced
(format no. 304) and terminated (format no. 303) by system-
supplied FORTRAN Statements, which serves to enter the values
of the flows into a flow value stack for integration.

SCHMP2]
SCMP2Y
SCupP 2]
SCMP21
SCMP21
SCuP21]
SCMP2]
SCmp2l
SCMP2]
SCMp2y
SCMP 2]
SCMPZ21
SCMP21
SCMP2]
SCwP2]
SCMPZ1
SCMP21
SCMP21
SCMpP21
SCMP21
SCMP21
SCMP21
SCMP2]
SCMP21
SCMP21



00014
0Go1s
00016
00917

00157
00158
o01s59
00160
a0lsl
00i62
00163
00164
00l6s
89166
0G1a7
051483
PCleg
oo170
o017}
ool72
60173
00174
0017s
00178
00177
00178
00179
00180
001p1
00182
00183
00184
golss
00188
00187
00188
001489
00150
00lsl
00192
00193
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*ROUTINES processing.

INITIALITE
COMPILER

¥

,_J_ LA
READ OURCE CECK | |,
SOURCE Ca3; {INPUT} ’

GENERATE DUMMY SPECIAL
PURPOSE SUBRGUTINES
IF NOT SUPPLIED BY USER

{

' SRCST !
DETERV'NE

TYPE ©F Car2

IF .

* 41 i TEXST

MERGE
TEMPORARY STORAGE
FILES {COMST, FLOST, TEXSTL
—SIMULATIEN INITIALIZA-

TION STATEMENTS.

FiLE {SRc5T)

sEND '
. = AUXIL IARY SOURCE TEXT
INT® GEMERATED SIMULA-

TION SOURCE PROGRAM
FiLE (SIMPRG)

&
—

v STARAGE *FLow | *REUTINES
PROCESSING] PROCESS N3 ! PRICESSING
l A |

CoMsT ‘ FLEST t @

DATA KEYB/IHS'lHUolqulHDolHO'lHUvIHTtlHIv

DATA KEY#/IHS;!HTulHAulHRilHT!lHColHYolHCvth-IHE'IHFQIHIOIHN-IHI'

- 1HS/
DATA KEYS/IHFOlHUolHNolHC!lHTolHI;]HOolHN/

c
c

C...*Q0UTINES BLOCK PROCESSINGs CHECKX FOR SUBROUTINE STATEMENT,

12 IFLG=0
CALL -GETVRR(KARD«7+10, IFIN«IVRB)
IFCIFIN.GT.72) &0 To 1S5S
D0 125 1=1.10
IF(IVRRIT) JNELKEYI(I)) GO TO 145

125 CONTINUE
1FLG=]

)

1HN 1HE/

Coo s DETEPHINE IF SUBROUTINE IS START, CYCLEs OR FINIS.

CALL GETVRRB(KARD+IFINsSy [F,IVRA)
DO 149 1=1.3
DO 130 J=1+5
IFI[VDB(J).NE.KEY#(J;I}) GO TO 140
130 conTINnUE
ISUR(I)=1
GO TO 1S5
140 CONTINUF
GO TO 155
Cae s CHECK FOR FUNCTION STATEMENT,
145 Do 150 1=1.8
IF(IVR3II) JNELKEYS(I)) GO TO 155
150 CONTINUE
IFLG=1

CessSAVE CURRENT SOURCE INPUT CARD ON THE ROUTINE TEXT FILE.

155 NUS=NUS+]
WRITE (US»300) (KARDITY+I=1+80)
IF{IFLG.LE.0) GO TO 20
' REWIND U3
KNT=0
160 KNT=KNT+}
IF(ENT.OTWNU3) GO TO 28

. READ(U3.300) ‘KARD'I,O,=1'80)
NUS=NUS+]
WRITE (US«300) (KARD (I} s E=1480)
GO TO 160

SCMP2]
SCMP2)
scMp21
SCHP21

SCMP2]

SCuP21
SCMP2]
SCMP2)
SCMP2L
SCupP2y
SCuP21
SCMP21
SCMPE]
S5Cup21
SCHP21]
SCup2)
SCHP2)
SCHMP21}
SCMP2]
SCup2i}
SCup21]
SCHP21
SCHP21Y
SCupP2]
SCMpP21
SCuPZ1
SCHP2)
SCupP21
SCHupP2])
SCHP2]
SCup2}
SCHP2]
SCup2]1
SCup2}
SCupPZ2l
SCMP21
SCuP2y
SCMP21]
SCMP2]
SCMP21
SCHP2]



00299
00300
N0301
00302
00303
no304
ng3as
00306
00307
00308
00339
00310
00311
00312
00313
N0314
00315
00316
00317
N031AR
00319
08320

_Q1_

SU4RQUTINE GETVRB(“ARD-ISRT;NCOL-IFIN;IVRB|
DIMENSTON KARD{R0)+IVRR(10)
DATA IBLNK/IH.-/

CouasTHIS ROUTINE RETRTEVES THE FIRST NCOL NON-BLANK CHARACTERS STARTING

¢ IN COLUMN TSRT FROM KARD AND STORES THEM 1LEFT JUSTIFIFD IN IvR8,
c RETURNING THE LOCATION OF THE FINAL COLUMN OF KARD IN IFIN.
ICOL=150T=] :
DO 10 I=1.1n
10 IVRAI(T)=1RLNK
JeoL=o0
IS ICOL=1COL+)
IFCICHL WGT.72) GO TO 20
IF(«ARD(ICOL) sEQLIRLNK} GO TO 15
JENL=gCnL 41
IVRA (JCNL )Y =K ARD (T COL )
IF (JCOL,GF ,NCOL) GO TO 25
GO TO 15
20 IFIN=ICOL
RETURN
25 IFIN=TCOIL+]
RETURN
END
Line

Numbe r Comment

160 to 166 The first 10 non-blank characters starting in column 7 are
checked for a match with the characters SUBROUTINE. Variable
IFLG is set to 1 If a match |s found,

169 to 176 The next five non-blank characters after the characters
SUBROUTINE are checked for a match with a special purpese
subroutine name. If a match is found, the flag variable
ISUB(I) 1s set to 1, where I=1 for START, I=2 for CYCLE, and
1=3 for FINIS. A branch is made to statement 155,

178 to 181 If a match was not found with SUBROUTINE, a check is made for a
match with the characters FUNCTION. Variable IFLG Is set to 1
if a match is found.

183 to 193 The current source card is saved on the user-supplied routine
text file TEXST. |If the variable IFLG is non-zero, the
contents of the *STORAGE block file CEMST is copied onto the
routine text file TEXST immediately following the SUBROUTINE or
FUNCTION statement. A branch is taken to read In the next
source card.

299 to 320 Subroutine GETVRB retrieves the first NCBL non-blank characters

from array KARD starting in column (word) ISRT and stores them
one character per word in array IVRB. IFIN is set to the
column (word) immediately following the last retrieved
character, or 73 if NCAL non-blank characters were not found.

SCupP2y
SCup2y
SCuMpP2]
SCMp21
SCMpP2]
sCnp2]
SCMP21
SCMP21
SCMP21
SCMPZY
SCMP21
SCMP2]
S5CHP2L
SCMP2
SCMP21
SCuMP2Y
SCHP21
SCH4P21]
SCMP2]
SCHPZY
5CMp21
SCHP21



00015
00016

G0l94
00195
60196
00197

1
0148
00199
00200
00201}
00?02

0oz2e4
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Generation of subroutines not supplied by the user.

INTIALIZE
COMPILER

READ SOURCE CECK
S2URIE CARD GNPUT) -
DETERMINE
TYPE OF CARD
iF
*END
+STORAGE = FLOW *ROUTINES
PROCESSING PRICESSING PRICESSING

l

c
c

- 1HS/

IT .

DaTA KEYA/IHsplnr.IHA'lHR'lHT-lHCo1HY.1HC-

CueoEND OF SOURCE ENCOUNTERED,
Ce+ o GENERATE SPECTAL PURPQSE DUMMY ROUTINES IF NOT SUPP
165 00 175 1=1.3

IFLISUBLT).GELD) GO To 175

NUS=NUS+3
WRITE(US+305)

175 CONTINUE

(KEY&{JeT) e Jd=1+5).

?

GENERATE DUMMY SPECIAL
PURPRSE SUBRIUTINES
IF N3T SUPPLIED BY USER

Y

o

TEXST

MERGE
TEMFORARY STORAGE
FILES (CAMST, FLOST, TEXST)
~SIMULATION INITIALIZA-
FION STATEMENTS,

— AUXJIL JARY S@URCE TEXT

FILE [SRCST)

INTQ GENERATED SIMULA-
TION S@URCE PRAGRAM
FILE [SIMPRG}

()

1L e l1HE s YhF o LHI s 314N 1HT

305 FORMAT(6X.11HSURROUTINE #5419 5EX/6X e 6HRETURN ¢ 6BX/6X s IHEND s T1X)

LIED RY USER,

Line
Number

Comment

198 to 202 Any of the special purpose subroutines not su
are supplied by the system.
variable ISUB(I)

statement is generated on file TEXST.

pplied by the user
For each such routine flagged by
» @ dummy routine containing only a RETURN

sCup2)
SCHPZ]

5Cup2]
SCNP2]
sCup2]

_ SCMPRY

SCup21
SCup2]
SCuP2]
SCupP21
SCuPZ1

SCwpzl



40203
00204
00205
00205
006207
66208
00209
00210
00211
gozie
00213
002la
Gu2is
00216
00217
00214
00219
coz2z0
eg221

gozze2 -

00223
gozza
po2es
¢o226
80227
00228
00229
00230
00231
00232
602313
00234
00235
00236
00237
00238
00239
00240

-h3_

Merging of files into simulation program file.

INITHALIZE
COMPILER

!

READ SOURCE CECK
S@URCE CARD LixpuT)

!

DETERMINE
TYPE @F CARD

SRCST

L
*=END

1 i

*STERAGE » FLAW [+ROUTINES
PRUCESSING PRACESSING PROCESS NG

I I ]
()

Cea dMERGE FILES INTO SIMULATION PROGRAM F
180 REAN(LAIV0Y {XARDITIYv1=1+80}
IF(xaRD(}} ,FN,ISTADY GO TO 185
WRITE(UT+300) (KARD(IY+I=1+80)
GO TN 180
CoosGENEQATE COMPILER-DIRECTED INITIALIZA
185 IF(RFLW.LE.OY GO TO 405
WRITE(UT+30%) NFLW
00 199 I=1sNFLW
190 WRITE(UT+307) I+TIFLWILED)
" NSTI1=NST-1
0CG 193 1=1sNST1
Io=1+1
DO 193 U=T1J.NST- :
IFCISTIN LLELISTEYY GO TO 193
KEFP=ISTA{T)
ISTUIY=IST(.D
IST(J)=KEEP
193 CONTINUE
WRITE(U7.+309) NST
D2 195 1=14sNST
195 WRITE(UT7+369)
200 READ(S54300)
IFI(KA2D (1) ,F. ISTAD)
WRITE(UT+300)
GO To 2090

COMST rLesT

I«IST{I}
(KAPD(IY«I=1+80)
G0 TO 205
(KARD{IV s [=1+80)

Y

GENERATE DUMMY SPECIAL
PURPASE SUBROUTINES
IF N@T SUPPLIED BY USER

{

CRMST

FLasr

TEXST

ILE.

TIONS,

MERGE
TEMPSRARY STORAGE
FILES {CEMST, FLOST, TEXSTL
SIMULATISN 'MiTIALIZA-
T I8 STATEMENXTS.
= AUXILIARY SOURCE TEXT
FILE {SRCST}

INTY GENERATED StMUL A~
THIN SQURCE PROGRAM
FiLE (SIMPRG)

()

Coes INSERT COMMON STORAGE IN FLOW COMPUTATION ROUTINE,

205 KNT=0
REWIND 113

210 KMT=KMNT+!

T IFI(XNT.GT.NU3) GO TO 215
REAN(U3300) (KaRrD(I)+I=1+R0O}
WRITE(UT+300} (KARDII)+]=14+80)
GO TH 210

215 READIUL300) (KARD(I)Y+T1=1+80)
IF(rARD (1) LEN,ISTAR)Y GO TO 220
WRITE(UT-300) (KARD{IIs1=1,80}
60 T7Q¢ 215 :

sSCrP21
SCuP21
SCHP2]
SCMP21

- SCMP21

SCup21
sCuP21
sSCup21
SCHMP21
SCHPZ2}
SCMP2])
SCMP2]
SCHP21
SCMP21
SCuP21
SCuP2]
SCvPZY
SCMP21
SCuP2l
SCuP21
SCuP2Y
SCHPZ]
SCMP21
SCMpP2]
SCuP21
SCuP21
SCuP21
SCHuP2]
SCMP2Y
SCMP2l
SCMP21Y
SCHP2Y
SCMP2]
SCHp2]
sSCMP21
SCHP2]
SCHP21
SCMP?I



00241
89212
90243
00244
00245
00245
00247
00243
00249
0020
20251
00152
Gois3
00254
00255
03256
Q0257
00258
60259
00250
00261
00262
00263

00285
00226
00237
00238

~hh

Ceos INSERT FLOW COMPUTATION CcODE,

220 KNT=0 R
REWIND U4

225 KNT=KNT+1
IFI«NT.GT.NUSY GO To 230
READ(U44300) (KARD(IV s 1=1+80)
WRITE(UT+300) (KAPU(I)!I=1!BU}
GO TO 225 :

230 READ{UG6300) (KARD(I)+1=1480)
IF{KAQD(IJoEQ-ISTAQ) GO TQ 235
WRITE (U7+30¢9) {KARD(I)!IzllSO)
GO TO 230

Cas INSERT USER DEFINED ROUTINES.,

235 KNT=0 ’

REWIND US

240 KNT=KNT+1
IF(«NT . GT.NUS) 6O TO 245
READ(IIS.300% (KARD(I)-I:I!BO)
WRITE(U7+300) {(KARD(I) s 121480}
GO TO 240

245 CONTINUE
REWIND U7
STop

306 FORMAT (BX49HNATA ANF/9I301H/461%)

307 FOQMAT(GXoanATﬁ XFP(.IBQBH)/‘IQQIH/!SSX)

308 FORMAT(6X+ 10HDATA XNST/,IZ;IH/-ﬁlX)

o9 FORMAT (5Xs9HDATA XST(-IE’EHJ/-IEle/;GHX)

Line

Number Comment

204 to 207 Auxiliary source text file (SRCST) is copied to the generated

225 to 228 simulation program file (SIMPRG) until a card is encountered

237 to 240 on SRCST containing as asterisk in column 1.

249 to 252

209 to 224 Data statements which Tnitialize system control variables in
the generated pProgram are written onto file SIMPRG.

230 to 236 Statements on file COMST are copied to file SIMPRG,

242 to 248 Statements on file FLEST are copied to file SIMPRG,

254 to 263 Statements on file TEXST are copied to file SIMPRG. File

SIMPRG s rewound and

the compiler stops executlon.

SCuP2})
SCup2]
SCup2)
SCuP2Y
SCuP2)
SCMP21
SCMP2Y
SCMP21
SCHP21
SCMP21
SCMP21

‘SCMP2]

SCuP21
SCMP21
SCup2]
SCHpP2]
SCuP2i

. SCHP2]

SCup21
SCHP21
SCuP2)
SCHP2]
SCuP21

SCup2y
SCMP21
SCup2Y
SCuP2]



00264
00265
0o2s6
00267
00268
00269
00270
co2rl
0g27r2
00273
00274
0027S
00276
00277
nez273

oo289
00290
00291
00292
00293
00294

0032)
00322
00323
00324
00325
00326

00327

-45-

Error diagnostic generatiom.

Cc
c

Ceso IF ERPROR. NCCURED GENERATE DIAGNOSTIC,

400 WRITE{UZ24+310)

CALL ESCAPE

401 WRITE(U2+311)

CALL ESCAPE

“02 WRITE(U2,312) KARD(ICOL) s ICOL

CALL ESCAPE

403 WRITE(UZ2+313)

CAL{ ESCAPE

404 WRITE{U2+314)

CALL ESCAPE

405 WRITE{U2,315)

CALL ESCAPE

310 FORMAT(1SX.32Hesnesn| aCK DIVISION VERB ILLEGAL)

311 FORMAT(15X«32HB000er) W DECLARATION INCOMPLETE) .
312 FOQMﬂT(ISX-ISH*’*'*CHAPACTER('Al025H1 ILLEGAL IN CARD COLUMN +12
313 FORMAT(1SX.30He»m0aFL 0W INDICES NUT OF RANGE)Y
314 FORMAT(1S5X+33Hes08aTHIS FLAW PREVINUSLY DEFINED)
315 FORMATI1SX .31 HensboNg FI1.OWS HAVE BEEN DEFINEN)

SURROUT INE ESCAPE

Cee THIS ROUTINE IS5 USED TO ABORT ABNORHALLYATHE COMPILATION, AN EXI

C
B
Cc

FROM EXECUTINN WHICH PREVENTS THE JnA FROM FURTHER PROCESSING (1
PREVENTS SUBSFQUENT COMPILATION AND EXECUTION OF FILE SIMPRG BY
FORTRAM) - SHOULD BE INCLUDED HERE,

CALL ARNRT

END

T
«E.

Line
Number

Comment

267 to 278

321 to 327

All branches in the compiler to statements 4XX write an error
message on PUTPUT immediately following the source card In
error. Subroutine ESCAPE is called.

Subroutine ESCAPE should be replaced by a machine level routj
which aborts the job abnormally.

ne

SCHP2)
SCHP2]
SCMP2]
SCMP2}
SCMP2]
SCuP21
SCMP21
SCMP2]
SCMP21
S5CMP2Y
SCMPZ]

" SCMP21

SCHe2]

. SCMP21

SCMP21

SCup21}
SCMP2]
SCMP21
SCMP21
SCHP2]
SCMP2)

SCHP2Y
SCMP21
SCMP2]
SCMP2Y
SCMP21
SCupP21
5CMpP2]
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2.2 Simulation Program Operation.

A flow chart of the overali simulation program in presented in Fig. 3,
Next, a complete listing of the auxiliary source statement file (SRCST) is
presented on pages 48 through 57. The cards with asterisks (*) in columns
1 through 72 (line nos. 68, 208, 220, and 642) indicate the locations where
compiler-generated FORTRAN statements are inserted into the text. A com-
plete listing of the génerated program including those segments of code
inserted by the compiler is presented on pages 58 through 69. The simulation
example used in part one were used to generate this listing. The statements
not containing the identified SRCST along the right side are the statements
generated by the compiler from the user's source sections. The relevant
code, variable definitions, and operation descriptions for each of the blocks

shown in Fig. 3 are presented on pages 70 through 95.
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Listing of auxiliary source file SRCST.

60901 . PROGRAM STIMEXCLINPUTsQUTPUT +PLTSV SRCSY

00002 - TAPEI=INPUT, ] ) . . SRCST
00003 - TAPEZ=nUTPUT» SRCST
00004 - TAPEI=PLTSY) SRCST
00005 COMMON/XSYS/TIME s TSTART s TENDs DT« DTPRSDTPLsDTFL X (99) o XNF+ tF (300) » SRCST
00006 - XFRUI00) «XNST¢XST(99) s XNPR» XPR 199} s XNPL s XPL (99) ¢ XNPL ¥+ SRCST
00007 - XNVRS (201 « XNLOC[204+5) . SRCST
00co8 COMMON/XUNT /UL sU24U3 SRCST
006069 DIMFNSION valL (3000 SRCST
00010 INTFGFR XNF ¢ XFR4XNST o XST s XNPR + XPR 2 XNPL ¢+ XPL # XNFL Ty XNVRS s XNLOC . SRCST
00011 INTEGER Ul,U2sU3 - SRCST
00012 Cov s THIS PRAGRAM IS THE SIMULATION EXECUTION CONTROL ROUTINE. SRCST
00013 CesdEXTERNAL DEVISE FILE ASSIGNMENTS: - SRCST
00014 c UNIT NO. VARIARLE PURPOSE SRCST
00015 c 1 ul DATA INPUT UNIT, SRCST
00016 ¢ 2 uz OUTPUT UNTY, SRCST
Q0017 c 3 u3l . TEMPORARY MASS STORAGE DEVISE USED FOR PLOT SRCSTY
00018 Lo GENERATION, ’ SRCST
00019 Cc . SRCST
00620 c NOTE - ANY nF THESE EXTERNAL 1/0 UNITS MAY RE REASSIGNED A DIF- SRCST
00021 C FEPENT UNIT Nn. BY ALTERING THE FOLLOWING ASSIGNMENTS, .SRCST
00022 DATA UY/17y U272/ U3/ZY/ SRCST
00023 C SRCST
00024 CevoeSYSTEM COMMON BLOCK VARTABLE DEFINITIONS: . SRCST
000625 [of VARTARLE MODE PURPQSE SRCST
00026 c TIME R CURPFENT VALUE OF SIMULATED TIME, : ’ SRCSTY
00027 C TSTART® R STARTING TIME OF SIMULATION, SRCST
00028 c TEND® R ENDING TIME OF STMULATION, g SRCST
06029 - C DT« R SOLUTION TIME STEP FOR INTEGRATION, ) SRCST
00030 C DTPR## ] TIME STEP RETWEEN PRINT OUTS. SRCST
00031 (o DTFL=® R TIME STEP BETWEEN FLOW PRINT QUTS, : SRCST
00032 c oTPL R TIME STEP FOP PLOT VALUE STORAGE. SRCST
00033 c X(99) naw R STATE VARTABLES (MAXIMUM OF 99), SRCST
00034 ¢ XNF 1 NO, OF FLOWS DEFINED (MAXIMUM OF 300}, - SRCST
00035 c XF (300} R CURRENT VALUFS nF FLOWS, SRCST
00036 o XFR{300) 1 FLOW REFERENCE TABLE = THE COMPARTMENTAL SRCST
00037 c INDICES OF THF K=TH FLNOW ARE STQRED IN THE SRCST
00038 c K«TH ENTRY (I,E, XFR(K)} AS THE SUM OF THE SRCST
00039 c FOLLOWING: : SRCST
00040 c N®10000 - PRINT FLAG. SRCST
00041 C I1#100 - SOURCE INDEX. SRCST
00042 C . J - DESTINATION INDEX, SRCST
00043 c XNST 1 NO. OF STATE VARIABLFS USED, SRCST
00044 c XS5T(99) 1 LIST OF STATE VARIABLE INDICES. SRCST
00045 c XNPR 1 NO, OF STATE VARTABLES TO RE PRINTED, SRCST
00046 C XPR(99) 1 LIST OF STATE VARIABLES TN BE PRINTED. SRCST
¢004T [ XNPY i NO, OF STATE VARIABLES TO BE PLOTTED, SRCST
00048 C XP_ {99} I LIST OF STATF VARIABLES To BE PLOTTED, SRCST
00049 c ANPLT 1 NO. OF PLOTS TO BE GENERATED (MAXIMUM OF 20}, SRCST
00050 c INVRS (20) 1 NO. OF VARIARLES PER PLOT (MAXIMUM OF 5%, SRCST
00051 ¢ XNLOC(20+5) 1 LOCATION IN LTIST OF STATE VARIASLES TO BF SRCST
00052 c PLOTTED (1.E. XPL(K)) OF EACH VARIABLE IN SRCST
00053 c EACH PLOT, SRCST
00054 C VAL (300} R WORKTNG STORAGE ARRAY USED IN OUTPUT GENERATION SRCST
00055 [of ’ SRCST
00056 c MNOTE: SRCST
00057 C * - USER MUST DEFINE VALUE IN ROUTINE START. IF VALUES NOT SRCST
00054 < SET IN STAPT DEFAULT VALUES ARE: SRCST
00059 c TSTART = 0, . SRCST
00060 [ o4 TEND = 1. SRCST
00061 C ' DT = 0,1 SRCSTY
00062 c s - USE® MUST NEFINE VALUE IN START IF PRINTING OF STATE SRCST
00063 C VARTARBLES OR FLOWS IS REQUESTED. SRCST
00064 c (12 = USER MUST DEFINE INITIAL VALUES FOR EACH STATE VARIABLE SRCST
00065 c USEDs DEFAULT VALUES ARE ZERD, ‘ SRCST




00066
00067
00068
000h9
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
o008l
0o0R2
000683
00084
0008RS
00086
000a7
¢o00R8
00089
00090
00091
00092
00033
00094
00095
00096
00097
00098
00099
00lo0
00101
0clo2
0¢lol
0gloa
00105
00106
00107
00108
00109
00110
00111
ootil12
00113
00114
00115
00118
ool1v
00t18
00l19
00120
00121
00122
00123
00124
to0iz2s
00126
00127
00128
00129
001230
00131

_49-

¢ )
CewuoeCOMPILER GENERATED INITIAL IZATIONS,

REBJDEDRBLORROPRUEIPDBGRSBRDDY LA LSS T YIS TY Y YR EE NNy ey

Cows INITIALIZE SIMULATION CONTROL VARIABLES.
DATA TSTART/0./
DATA TEND/1;/ -
DATA DT/0.1/
DATA DTPR/O,./
DATA DTPL/0./
DATA DTFL/O,./
DATA X/995#0,/
DATA XNPR/O/
DATA XNPL/O/
DATA XNPLT/0/
Cee s READ OUTPUT CONTROL INFORMATION,
CALL XINPUT
CeaosCALL USER CONTROL INITIALIZATION ROUTINE.
CALL START

CeeoCHECK AND INITIALTZE SIMULATION CONTROL VARIABLES.

IF({TEND.LE.TSTART)Y 6O TO 100
IF(NT.F.0.} GO TO 101
TIME=TSTART
IF{XNPR,GT .0, AND.DOTPR,LE.0,) GO TO 102
NPR=(
TIMFPR=00
IF(XNPR,LE.D) GO TO 15
NPR=1
TIMEPR=TSTART
15 NPL=0
TIMEPL=0,
IF(XNOL,LE.D) GO TO 20
NPL=1
TIMFPL_=TSTART
DTPL=(TEMD=-TSTART} /99,
IF(DTPL.LT.DT) DTPL=DT
20 NFL=0
TIMFEFL=0.
IFINTFL,LE.0.) GO TO 23
NFL =1
TIMEF| =TIME

C...OUTPUT SIMULATION CHARACTERISTS AND CONTROL VARIABLES.

23 CONTINUE
WRITE(UZ2+200% XNST+XNPR+XNPL ¢ XNF
WRITE{U2+201) TSTARPT+TENDsDT+DTPRWNTPLIDTFL
CeeosOUTPUT INITIAL VALUES OF STATE VARIARLES.
00 10 I=1yxXNST
JEXST(T)
10 VAL{TIY=X (1}
NLINE=XNST /41
NKNT=M0N (XNST s 4)
IF(NKNT.NELO)Y GO TO 11
NLTINE=NLINE=]
NKNT =4
11 Jl=1
DO 18 I=14NLINE
IF{TLEQWNLINE) GO TO }2
J2=91+3
WRITE(UZ2+202) (XSTUUY+VALLD) o J=J1 )2}
GO TO 1A
12 J2=1 +NKNT=1
GO TO(123e14426s171e NKNT
13 WRITE(U2+212) {XSTL{N VAL (JIsJ=Jle02)
G3 TO 1A
14 WRITELUZ2+211) (XSTUD) oVAL (Y 2 d=01+J2)
GO TO 18
16 WRITE(U2+210F (XST(I) 4VALL{I) v d=Jle32)
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00132
00133
00134
00135
00136
00137
0ol3s
00139
00140
00141
00142
00143
00144
0014%
060146
00147
00148
00149
00150
0015t
00152
00153
00154
00155
00156
00157
00158
00159
00160
0016l
00162
00163
00164
00lss
00166
00167
001R8
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
ool14]

00182
00183
00184
001285
00186
001a?
00188
oola9
00190

00191

00192
00193
00194
0019s
00196
00197

GO TO 1A
17 WRITE(U2+202) (XSTID) +VAL{D) ¢+J=J10+42)
18 Ji=Jl+4

WRITE(U2+205)

C.e.ENTER THE SIMULATION LOOP,

25 CONTINUE
CALL CYCLE

C.s o GENERATE NUTPUT IF RFAUESTED,

IF (NPQLI F£,0.0R.TIMEPR,GT,.TIME) GO TO 30
CALL XPRINT(VSL)
TIMEPR=TIMEPR+DTPR

30 IF(NPL.LE,O0,OR.TIMEPL.GT.TIME)} GO TO 3S
CALL ¥PLOT{VAL+0)
TIMERL =T IMEPL *+DTPEL

C. . oCNMPUTE THE Fi0OWS,

35 CALL XFLWS
IF(HFEL LLELO,0RTIMEFL.GTL.TIME) GO TO 40
TM=TIME+DT
WRITE(U2+203) TIMESTM

CesJUPDATE THE STATE VARIABLES AND PRINT FLOWS IF REQUESTED.

40 DO 45 I=l+XNF
INFO=XFRI(T)

CusoRETRIEVE SOURCE (T1l) AND DESTINATION (I2) COMPARTMENT INDICESs AND

c

PRINT FLAG (IP) FOR THE I-TH FLOM.
CALL XUNPAK (INFO+IPs11+12)
XD =X1I1)=-XF{1)+DT
X{I2)=X(I2)+XF{])eDT
IFANFLLLELOL,ORLTIMEFL,GTLTIME) GO TO 45
IF(IP,L".0) GO TO 45
WRITE(U2+:204) I1sI2+XF (1)
45 CONTINUE
IFINFLLLELO.NRLTIMEFL ,GTLTIME} GO TO S0
TIMEF(_=TIMEFL +DTFL
50 TIMF=TIME+NT
IF{TIME.GT.TEND) GO TO 55
GO TO 25

Coes SIMULATION IS COMPLETEs PREFORM END PROCESSING AND PLOT GENERATION

c

1F REQUESTED,
55 CALL FINIS

IFINPL.LE,0) GO TO 60

CALL XPLOT(vAL+1)

CALL XPLGEN *
60 STop

Ce...GENERATE NIAGNOSTICS FOR ILLEGAL CONDITIONS,

100 WRITE(U2+206) .
WRITE(U2+207) TSTART+TEND
STnP

101 WRITE(U2+206}
WRITE(U2+208) OT
STopP

102 WRITE(U2+206)
WRITE(U2+209)

STOP

200 FORMAT (20H1SIMCOMP VERSION 2.1915X+ IBHINTTIAL CONDITIONS///13X,

- 37HNO| OF ST“TE VﬁP]ARLESo-...--..-.-.-.uI?/l6X|3‘4HREGUESTED FO
*R PRINTaesencscrncecsss [2/16Xe IGHREQUESTED FOR PLOTseresssvscnnnse
-0'12//l3x'37"|N00 oF FLOWS-.---oouo-.-.-too-.oolcooila,

201 FORMAT!///20!920HTSTART..............-El?.S/ZOXvZOHTEND...........
--....-El?.S/EOK-EO”DT..................0E12.5/20¥120HDTPR.0a.-....
‘-lo.tpaOEIE.S/EOXanHDTPLoooo..ca.u--ou.o’El?aS/Z“‘IZOHDTFL.......
----.-..oo‘ﬁl?_.S//'

202 FORMAT(10Xe4(2HX{sJ2e4M) = 4EL12.5+5X)}

203 FOPMATI(20H0 FLNWS TIME = +E12,5+8H TO 'E12,5)

204 FORMAT(10Xs1H(s1291HaaT294H) = 4E12.5) -

205 FOPMAT(20HISIMCOMP VERSION 2,1+15X«18HSIMULATION RESULTS+//)

206 FORMAT{42H0#asesLLEGAL CONDITION - PARAMETER VALUES)
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00198
00199
00200
0020}
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
oo0z2l
ag222
00223
00224
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
00235

00236,

00237
060238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
0o2s2
00253
00254
00255
00256
00257
00258
00259
00260
00261
00262
00263

=51-

207 FORMAT(13HO TSTART{+E12.5+12H) .GE. TEND(+E12.5s1H))

208 FORMAT (9H( NT{sE12.5¢9H) JLE. Ou)
209 FOPMAT (44HD PRINT REQUESTS ENCNUNTERED WHILE DTPR{+F12,5+9H) .
~LE. 04)

210 FORMAT{I0X s J{2HX(+124s4H) = +E12,5+5X))
211 FORMAT(IOX»2(2HX(s1294H) = +E12,5+5X))
212 FORMATU(IOX+2HX (sT2e4H) = 3F12,54+5X)
END
SURRQUTINE XFLWS
COMMON/XUNT /UL -U2.U3
G#ﬂb#bﬂ'ﬂ'ﬂ#ﬂﬂ-’ﬁ.Dbﬁﬂﬁﬂ##iﬁiﬁ’ﬂﬂ'ﬂ#ﬂ##“ﬂ##Gﬂ#iﬂﬂﬂ#"'ﬁl‘ﬂ'“E*ﬂﬁ‘ﬁ#ﬂ#’i'ﬁﬁ“ﬂ“i
INTEGER XNF « XFR+XNPRsXPR ¢ XNPL ¢ XPL s XNSTaXSToUl+U2.U3
INTEGER XN
Cueas THIS SUARDUTINE COMPUTES THE VALUES NF THE FLOWS AND STORES THE

C VALUFS IN THE COMPUTED FLOW STACK, THE COMPARTMENTAL INDICES OF
C THE K-TH FLOW IN THE COMPUTED FLNW STACK ARE STORED IN THE K-TH
C ENTRY OF THE FLOW REFENRENCE TARLE AS THE SuUM OF THE FOLLOWING
C TERMS ¢ :
C N210000 FLOW PRINT FLAG (N=0« NO PRINT = N=ls PRINT).
C I#100 INDEX OF SOURCE COMPARTMENT,
C J INNDEX OF DESTINAYION COMPARTMENT.
XN=Q
9##4###0#ﬁﬂ-##ﬂﬁ%ﬂﬂ#*ﬂ##ﬂ'l#*ﬂﬂﬂbﬂﬂi#ﬂﬂ'Iﬁiﬁlﬂﬂﬂ'ﬂ'Iﬁl-b!ﬂ‘ﬂ#ﬂlﬂllﬂ#"#ﬂﬁiﬂfﬁi
RETURN
END '

SURROUT INE XINPUT

COMMON/XSYS/TIME +TSTART S TEND+DT+DTOPROTPLIDTFL s X (99) « XNFo XF {3005 »
- XFR{300) s XNST¢XST(9G) s XNPRsXPR (99} s XNPL ¢ XPL {99) s XNPL T+
- XNVRS(20) « XNLOC(2045)

COMMON/XUNT 21402403

DIMENSION NiM(14)

DIMENSTION XEY(5)

INTEGER XNF o XFR s XNPR ¢ XPR + XNPL s XPL s XNPLT + XNVRS» XNLOM s XNST o XST
INTEGER Ul.U2+U3

CeaoeTHIS ROUTTNE READS THE INPUT SECTTON., EACH CARD ON INPUT IS SCANNED
C FOR A COMMAND VERB IN THE FIRST FOUR COLUMNS, UPON RECOGNITION OF
c A COMMAND VERH THE REMAINING INFORMATION IS STORED ACCORDINGLY.

¢ ON EACH CARD IN THE QUTPUT CONTROL DATA SECTION THERE IS ASSUMED TO
o EXIST 15 FIELDNS (POSSIBLY BLANK):

c FIELD coLs., FORMAT PURPQSE

C COMMAND 1-4 A4 COMMAND VERBSs LEFT JUSTIFIED

o] 1 11-18 15 INTEGERs RIGHT JUSTIFIED

c 2 16-20 - 15 INTEGERs RIGHT JUSTIFIED

c 3 21=-25 15 INTEGFRs RIGHT JUSTIFIED

c “ 26=30 1S - INTFGERs RIGHT WUSTIFIED

C s 31=35 15 INTEGER RIGHT .JUSTIFIED

c 6 36-40 i5 IMTEGERs RIGHT .WSTIFIED

o 7 41-4% 15 INTEGERs RIGHT JUSTIFIED

c 8 46=50 15 IMTEGERs RIGHKT JUSTIFIEN

c 9 51=-55 1s INTEGERs RIGHT JUSTIFIED

c 10 S56~60 18 INTEGERs RIGHT JUSTIFIED

c 11 61-65 15 INTEGERs RIGHT JUSTIFIED

c 12 66-70 15 INTEGFRs RIGHT JUSTIFIED

c 13 71-75 15 INTEGERs RIGHT JUSTIFIED

C 14 76-80 Is INTEGFRs RIGHT .HUSTIFIED

DATA KEY/4HEND, s 4HORIN o 4HFLOWe G HPLOT s4H /
10 READ(UI 1000 IVERB«(NUM(I)oI=1e14)
DD 15 I=ls5
IF{IVERALEN.KEY(TI)) GO TO 20
15 CONTINUE
GO TO 200
C.sed COMMAND VERR HAS BFEN ENCOUNTERED,
20 KODE=5
IF{T1.LT.5) x0DE=1
GO TO(25+30+50+654200)s KODE
C.s+END,
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25 RETURN
CesPRINT,
c STORE THE INDICES OF THE STATE VARIABLES REQUESTED FOR PRINTING
C (NUM(I}) IN THE PRINT STACK {XPR({XNPR)),
30 DO 45 I=1+14
C INDICES LE. 0 ARE ASSUMED A BLANK AND ARE IGNORED,
IF{NUMIT).LE,0) GO TO 4S5
[ INDICES .GT. 99 PRODUCE A DIAGNNSTIC. REPETITIOUS REQUESTS ARE
[ IGNORED,
IFINUMIT)Y,GT,99) GO To 201
IF(XNPR,LE.O0) GO TO 40
DO 35 U=1+XNPR
IFINUMIT) LFN.XPR{JI) GO TO 4S
35 COMTINUE '
40 XNPR=XNPR+1
T XPROXNPRY=NUM{T)
45 CONMTINUE
GO TO 10
C...FLOH.
C SET THE FLOW BRINT FLAG FOR THE K=TH FLOW IN THE FLOW REFERENCE
(o TARLE (XFR{x)) FNR FACH PAI® OF INDICES IN THF RANGE 1 THROUGH 99
c (NUM{T) AND NUM(J}) FOR WHICH A CORRESPONDING ENTRY EXISTS IN THE
c FLOW REFERENCE TABLF.
S0 DO 60 I=1s13+2
J=1+1 .
IF(NUMIT) JLE,0.ANDJNUME 1) LLE.0) GO TO &0
IFANUMET) (L F 0.0RNUMLT) .GT.99) GO TO 201
IF (NUM (1) oLE o 0. 0RNUM(J)} 46T.99) GO TG 201
DD 55 K=194XNF
INFO=XFRIK)
CALL XUNPAK(INFOsIPsI1+12)
IF(NUMIT) oNELI1 . 0RNUM{ J} NELI2) 60 TO 55
IF(IP,EN,1) GO TO &0
XFR(K)=XFR{X)*100060
GO TQ 60
S5 CONTINUE
60 CONTINUE
GO TO 1o
CessPLOT, .
C RETRIEVE THE NUMBER OF PLOTS REGQUESTED {XNPLT) FROM THE PLOT CARDs
C FIRST NUMERIC FIELD,
65 XNPLT=NUMI(1)
IF (XNPLT oL F ,0.0R . XNPLT.GT .20} GO To 202
THE NEXT (XNDLT) CARDS ARE READs ONE CARD PER PLOTy WITH THE FIRST
FIVE NUMERIC FIELDS INTERPRETED AS THE INDICES OF up TO FIVE STATE
VARIABLES TO APPEAR [N FACH PLOT.
DO 90 T=1l+XNBLT
READ(UL100) IVERR+(N'M({J)s =114}
DO 58 =143
IF{IVERRLEQ.KEY(J))Y GO To 203
68 CONTINUE
XNVRS (1) =0
DO 85 J=1,5
IF(NUME) LF.0) GO TO 8S
IF{NUMT Y ,GT,99) GO TO 201
ANVES(IY=XNVRS (1) +]
K=XMVRSI(T}
IF (XNPL.LELO} GO TO 75
DO 70 L=1sXNPL
IF(NUM{ ) LEQXPLIL))Y GO TO A0
70 COMTINUE
75 KNPL=XNPE +1
XPL(XNPL ) =NUM{ S
L=XNPL ’
A0 XNLOC({IsK)=L
85 CONTINUE

o000
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00330
60331
002332
00333
00334
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00336
00337
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00341
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00344
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90 CONTINUE

GO 70 10
Ces.IF ERROPS OCCHRED GEMERATE A DIAGNOSTIC.

200 WRITE(U2+102) IVERBsINUM(I)eI=1g14)
WRITE(U2+103)
STop

201 WRITE(U2+102) IVERRs (NUM{I}+I=1s14)
WRITE(U2s104)
sSTop

202 WRITE(U2¢102) IVERRs (NUMII)sT=)s16)
WRITE(U2+105)
STne

203 WRITE(U24+102) IVERRs(NUMI{TI)eI=1s14)}
WRITE(U2+106)
STne

100 FORMAT (A4 «BXs1415)

102 FORIMAT(33HC#eeeoERROR IN DATA SFCTION INPUT s /10XsA%s6Xe14615)

103 FQRMAT(25H ILLEGAL COMMAND VERR)

104 FORMAT (43H STATE VARTARLE INDEX ,LE. 0 OR ,GT.. 99)

105 FORMAT (45H NO. OF PLOTS RENUESTED ,LE. 0 OR .G6T. 20}

106 FORMAT (122 COMMAND VERB ENCOUNTERED WHILE PROCESSING PLOT RERM
-VESTy CHECK FOR NO, OF PLOTS REQUESTED JNE. NO, OF SUBSEQUENT CARD
-5)

END

SURRQUTINE XOPRINT (VAL)
CDHMON/XSYS/TIMEoTSTART'TENDoDT-DTPR;DTPL-DT’L-X(99)-XNFoXF(BOO)o
- XFR(?OO)oXNSToXST(QQ)-XNPR;XPR(QQ)yXNPLsXPL(99)vXNPLTo
- XNVRS(20) 4 XNLOC (20,5}
COMMON/ZXUNT /11 +U24U3
DIMENSION VAL({300) -
INTEGER XNFcXFQoXNSTvXSToXNPR’XDROXNPLvKPL:XNPLT.XNVRS.XNLOC
INTEFGER Ul .U2,U3
CseeTHIS ROUTINF PRODUCES PRINTED QUTPUT OF EACH STATE VARIABLE LISTED
c IN THE PRINT REQUESTS.,
CeesSTORE THE VALUES OF THE STATE VARTABLES TO BE PRINTED IN THE OUTPUT
C WORKING STORAGE ARRAY,
DO 10 I=1,XNPR
JEXPR(T)

10 vap(ry=xtn . -
CeuoFORMAT AND OUTPUT THE STATE VARTABLE NAMES AND VALUESs FOUR STATE
C VARTABLES PER LINE,

WRITE(UZ2+2000 TIME "
NLINE=XNPR/4+] :
NKNT=MON{XNPP+4)
IF (NKNT,.NE,0) GO TO 1S
NLINE=NL INE-1
NKNT =4
15 Jl=1
DO 45 I=1+NLINE
IF(1.EQ.NLINE}Y GO TO 20
J2=41+3
WRTITE (LU2+201) (XPR(J)-VALIJ)»J=J10J2)
GO TO 45
20 J2=J1+NKNT-1
GO TO(25+3035+40%¢ NKNT
25 WRITE(U2.202) (XPRUJY VAL () 9 J=01402)
GO TO 45
30 WRITE(UZ2+203) (XPREJY VAL Y)Y v J=U1 1+ 12)
GO TO 45
35 WRITE(U2+204) (KPR(JI.VAL(J}'J=JIOJ2)
GO TO 45
40 WRITE{UZ+201) (XPRID sVAL(J) s J=d1942)
45 Jl=Jl+4
RETURN
200 FORMAT(RHOTIME = vE12,5) '
201 FORMAT{(10X+4(2HX(sI2s4H) = +tE12.5+5X))
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00396
00397
00398
00399
00400
00401
00402
00403
00404
00405
00406
00407
00408
00409
00410
00411
00412
no&tl
00als
00415
00416
00417
00418
00419
00420
0042l
00422
00423
00424
00425
00426
00427
00428
00429
00430
0043}
00432
00433
00434
00435
00438
00437
00438
00439
00440
0044])
00442
00443
00464
00445
00446
00447
00448
00449
00450
00451
00as2
00453
00454
0045S
00456
00457
00458
00459
00460
0045}

202 FORMAT (10X s2HX (2 ]2s4H) = +E12,5+5X)
203 FOQMAT(IOXOE‘EHN(OIZOQHI = yE12.5+5X))
204 FOD“AT110103(2HK(vIE’4Hl = +E12,595X))
END
SURROUTINE XPLOT (VAL+ ISTOP)
COMNON/XSYS/TI"EcTSTAFTsTENDvDTtDTPR-DTPLcDTFL'X(99)oXNFoXF(300)9
- XFR(EOOJ.XNST-XSTIQQIoxNPRoXPR(QQI.XNPLoXPLlQQ)-XNPLT-
- XNVRS (Z20) s XNLOC(20,5) .
COMMON/XUNT /Ul U243
DIMENSION vap (3009
INTEGER KNFUXFRQXNST|xST9xNPRixpnvXNPL!XPLIprLTOXNVRSOXNLOC
INTEGER UlsU2+U3 -
CuenaTHIS ROUTINE GENEDATES ONE RECORD OF PLOT VARTABLE VALUES ON MASS

c STORAGE DEVICE (U3} AT FACH CALL.
CeesSTORE THE VALUES OF THE STATE VARTABLES TO BE SAVED FOR PLOTTING IN
c THE OUTPUT WORKING STORAGE ARRAY,

DO 10 I=1.XNPL

J=XBLA(T)

10 VAL(T)Y=Xx (Y}
CaesFORMAT FOR EACH RECORD! -
WORD NO, VARIABLE PURPOSE

C
c 1 I1sTo0P FLAG TO STGNAL LAST RECORD OF STORED
c VALUES (ISTOP=1 1S FINALs ISTOP=Q
c OTHERQWISE),
C 2 o TIME CURRENT STMULATED TIME. .
c 3 THROUGH VAL(D VALUES OF THE XNPL STATE VARIABLES TO BE
c XNPL+2 PLOTTED,
WRITE (U3) ISTOPsTIME s (VAL{T) s I=19XNPL)
RETURN

END
SUBROUTTNF XUNBAK{IVsIPsIF+IT)
C.eeTHIS SURRDUTINE UMPACKS THE INFORMATION STORED IN THE FLOW REFERENCE

C TABLES.,

c 1v - WORD TO BE UNPACKED.

C 1P - FLOW PRINT FLAG.

C 1F - INDEX OF SOURCE, COMPARTMENT,

C 17T - INDEX OF DESTINATION COMPARTMENT,

iP=1v/10000
I=Iv=-10410000
1IF=1/100
IT=1-1F#100
RETURN
END
SURROUTINE XPLGEN
COMMON/XSYS/T]MEOTSTAQTtTENU!DToOTpPoDTpL’DTFL!x(99)!XNF!XF(300)'
- XFRI300:.XNST;XST(99Iy!NPR.XPR(99)cXNPLgXDL(QQ).XNPLYo
- ANYRS(20) 4 XNLOC(204+5)
COMMON/XUNT /ULl sU2,4,U3
DIMENSINN ZCJOB)-X|INE']I)!YLINE(&)
INTEGER XNF-XFQ9XNST-XST-XNPRoXPRoXNPLaXPLoXNPLT-XNVPS¢XNLOC
INTEGER Ul4sU2+U3 -
CoeaaTHIS BOUTINE GENERATES THE REQUESTED PLOTS UNDER CONTROL OF THE PLOT
c GENERATINON VARIARLES, THE INFORMATION FOR PUOTTING IS ON THE
c TEMPORARY MASS STORAGE DEVISE wwy,
DO 35 1I=1+XNPLT )
XMIN=],ESQ
AMAX==XMIN
YMIN=1,.FE50
YMAX=_YMIN
Coe s SEARCH 'THE PLOT DATA, DETERMINING MAX AND MIN VALUES FOR SCALING,
REWIND 13
20 READ(UI ISTOPSTIME o (ZUT) »I=1+XNPL}
IF(ISTOPLGELL) GO TO 27
XMINZAMIND (XMING T IME)
XMAX=AMAXY {XMAX S TIME)
NVARS=XNVRS(IT)
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00462
00463
00464
00465
00466
00467
00468
00469
00470
00471
00472
00473
00474
00475
00476
00477
00478
00479
00480
00481
004R2
00483
00484
00485
00486
00487
00488
00489
00490
00491
00492
00493
00494
00495
00496
00497
00408
00499
00500
00501
00502
00503
00504
00505
00506
00507
00508
00509
00510
00511
00512
00513
00514
00515
00516
00517
00518
00519
00520
00521
00522
00523
00524
00525
00526
00527

DO 25 I=1+NVARS
LOC=XNLOC(IT+I)
ZZ=Z(LOC)
YMIN=AMIN](YMINsZ2)
25 YMAXZAMAX] (YMAX,ZZ)
GO T 20 :
CaeoCALCULATE GRAPHICAL SCALING VALUES,
27 CALL XAND (YMINsYMAX s YMINgYMAX)
XLINE(L)SXMTN
XLINE(I1)=XMAX
XINC=(XMAX=XMIN) /10,
X1ST=XMIN
DO 30 1=2.10
X1ST=X1ST+XINC
30 XLINE(I)=X1sT
© YLINE(1)=YMIN
YLIME{6)sYMAX
YINC=(YMAX=YMIN) /S,
YIST=YMIN
DN 32 1=2.5
YIST=Y1IST+YINC
32 YLINE(IY=Y1ST
C.«.GENERATE THE PLOT,
REWIND U3
CALL XGQAPH(IIQNVAQSOXNLOCOXLINF’YLINE'Z|YMINOY"AX|XN9LiXPL)
35 CONTINUE
RETURN
END
SUSROUT INE xGRAPHthLvNVR-NXLOCoXLINEcYL[NE-Z;YMIN-YMAXoNNoNXPL)
COMMON/XUNT /UL s U2 o113
DIMENSTINON NXLOC(aooS),xLINE(lllyYLINE(b)»Z(lOO!oIP(lOO)sJCHAR(S)
DIMENSION NXPL(99)
INTFGFR Ul U243
DATA JCHAR/IHL s 1HZ s 1H3s 1H4 4 IHS/
DATA TAULNKZLH /4 IDASH/IH=/» IEYEE/IHI/+ lQUAL/1H=/
CasoTHIS ROUTINE GENERPATES AND QUTPUTS ONE FRINTER PLOT AT EACH CALL.
KNT=0
JNT=0
DO 5 I=1sNVR
JENXLOCINPL 4 T}
S IP{T)=NXPL(.J}
WRITE (UZ2.300) NPLs (IsTP(I)s1=1sNVR)
HRITE(UZ»301) (YLINE(T)sI=146)
CuovsEACH PASS THROUGH THE FOLLOWING EXPLICIT LOGP (STATEMENT 10 T0
C STATEMENT 40) GENERATES ONE LINE OF THE PRINTED GRAPH ON OUTPUT.
Cee.READ IN ONE TIME STEP OF PLOTTING DATA,
10 READ (U3 ISTOPsTIME 4 (Z(I)s]=12NN)
IF(ISTOPLGEL1) GO TO &40
Coao INITIALIZF THE OUTPUT CHARACTER STRING (IP) TO CONTAIN BLANKS AND
C GRAPHICAL REFERENCE t INES,
KNT=KNT+]
ICHR=1B|LNK
IF (MON(KNT10) (NELO) GO TO 15
IFIXNT . FG,100) 60 TO 15
ICHR=IDASH
IS D0 20 1=1.100
IP{T)=ICHR
IF(MOD(T+20) .NELO) GO T0 20
IF{I.FQ.,100) GO TO 20
IP(I)=IFYFE
20 COMTINUF : )
C.+. INSERT PLNTTING CHARACTERS INTO STRING WHICH REPESENTS THE PLOTTED
C VARTASLE,
DO 30 I=).NyR
LOC=NXLOC{NPL» 1}
ZZ=7{(10C)
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00528
00529
005730
00531
00532
00533
00534
00535
00536
00537
00538
00539
00540
00541
00542
00543
00544
00545
00546
00547
00548
00549
00550

00551 |

0osse
00553
00554
00%55
00556
00557
005358
00559
00560
00561
00562
00563
00564
00565
00566
00567
00568
00569
00570
00571
04572
00573
00574
00578
03576
00577
00578
00579
005A0
00581
00582
00582
00584
006585
00586
00587
00588
00589
00590
00591
00592
00593
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Cos e DETERMINE LOCATION OF PLOTTING CHARACTER IN STRING ACCORDING TO
C VALUE OF DEPFNDENT VARTARLE (22) AND SCAL ING PARAMETERS,
L1521 ,+99, 8 (22=YMIN}/ (YMAX=YM][N}
12=71
Z)=12
IF{(Z21=73) 40E,0,5) 12=1Z+}
C...STORE PLNTTING CHARACTER IN STRING.
JP=1P(17)
[CHR=ICHAR(T)
IFtUP,EN. IRLNK) GO TO 25
IF{JP,EN.INASH) GO TO 25
IF(J)P ,EN.IEYEEY GO TO 26
IF(IPLEN.ICHR) 6O TO 30
ICHR=TQUAL
25 Ie([2)=1ICHR
30 CONTINUFE
CeesDUTPUT CHARACTER STRING,
IF(XNTLENL 1, ORMODIKNT s 10) LEQ.0) GO TO 35
WRITE(U2+302) (IP(I)sI=1+100)
GO TH 10
35 UNT=UNT+)
WRITE(UZ2+303) XLINF{INT) o {IP(I) s I=14100)
GO TO 10
40 WRITE{(U2.304)
RETURN _
300 FORMAT(LI2H] PLOT NO, +12//720X+5(I)+5H = X{sT2¢1H) s4X%))

3ol FOQMAT(////13XOEI2.5v§(EXQEIE.S)/EOK-IHO;IBXOlH*-ﬁ(lQK;lH’)/ZOX-

- 100 (1HHY)
302 FORMAT (19X 1HHe100AL1s1HH)
303 FORMAT(SX4E12.5+43H +Hs100AL s 1HH)
304 FORMAT(Z0Xs100(1HH)Y)
END
SURROQUTINE XRND (ZMTN+ZMAXsRNZMINsRNZMAX)
CaesGIVEN ZMIN AND ZMAXe THIS SURROUTINE DETERMINES AN APPROPRIATE

c - SCALING FOR A GRAPH OF A FUNCTION WHOSE VALUES RANGE FROM ZMIN
C T ZMAX,
c RNZMIN AND RNZMAX ARE THE EXTREME VALUES OF THE GRAPH,

CessTHE CASE WHERE ZMIN = ZMAX IS TREATED SEPARATELY.
IF {ZMINGNE,.ZMAX) GO TO 20
IF (ZMAX.NE,.O0.) GO TO 1
RNZ"IN = "l. .
RNZMAX = 1,
GO TO 27 .
CeaeSCALE 2 UNTIL THE FIRST SIGNIFICANT DIGIT IS IN THE THOUSANDS
c PLACE AND ROUND AT THF DECTMAL PLACE.,
1 2 = Zmax '
I =0
2 IF (Z,6£.1000.} GO TO 3
Z=210,
I-1
0. TOo 2
3 IF {(Z.LT.10000.) GO TO &
z Z/710.
I I«1
GO TO 23
4 Z = INTI(Z+,5)
Cee DETERMINE THE NUMRER OF SIGNIFICANT DIGITS IN Z» TRUNCATE THE
c LAST ONEs AND USE THIS NUMBER AS A BASIS FOR SETTING THE

2
I
G

C GRAPH VAL UES,
Z =12/710,
I = 11

5 ZRND = INT(Z)

IF (ZRNDP.NE,Z) GO TO 6
= Z/lO.
= 1]

Z
I
GO TO S
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00594 6 IF (Z2,6F.04) RNZMIN = ZAND-1, : SRCST
00595 IF (Z.,LT.0.) RNZMIN = ZRND-2, SRCST
00596 RNZMAX = RNZMIN+3, . . SRCST
00597 CesoRESTORE THE NUMBERS TO THE ORIGINAL MAGNITUDE, - SRCST
00598 RNZMIN = PNZMIN®]Q, %3] SRCST
00599 RNZMAX = RNIMAX®](Q, %#T - ' SRCST
00600 Gn 10 27 SRCST
00601 C.uoIN THE GENERAL CASE THE DIFFERENCEs ZMAX—ZMINs IS TRUNCATFD TO SRCST
00602 c THE FIRST SIGNIFICANT DIGIT AND ENLARGED IF NECESSARY TO SRCST
05603 c ENCOMPASS THE ENTIRE RANGEs ZMIN TO ZMAX, SRCST
00604 20 VAR = ZMAX-ZWIN SRCST
00€05 I =0, ’ SRCST
00606 21 IF (VAR,GE.1,) GO TO 2?2 SRCST
00607 VAR = VAR#10, ‘ - " SRCST
00608 1 = 1-1 SRCST
00609 Go T 21 SRCSY
00610 22 IF (VAR.LT,.10.) GO TO 23 SRCST
00611 VAR = VAR/10, . SACST
00612 . I = 1+1 SRCST
006123 GO TO 22 . SRCST
00614 23 RNVAR = INT(VAR) SRCST
00615 IF (RNVAR,FR,VARY GO TO 24 " SRCSTY
006816 IF (VAR,.GT.0.) PNVARZRNVAR+], SRCST
00617 IF (VAR,LT,0.) RMVAR=RNVAR-1, SRCST
00618 Coes TRUNCATE ZMIN AT THE SAME DECIMAL PLACE AS THE DIFFERENCE » ’ . SRCST
00619 c ZMAX-7MTINs WAS TRUNCATED AND LOWER THIS VALUF IF NECESSARY . SRCST
00620 C TO INSURE THAT IT IS LESS THAN ZMIN. THIS VALUE IS USED FOR SRCST
00621 ¢ RNZMIN AND THE TRUNCATED DIFFERENCEs RNVARe IS ADDED To SRCST
00622 . c O8TAIN RNZMAX (PNVAR 1S ENLARGED IF NECESSARY TO INSURE SRCST
006223 C INCLUSTON OF THE ENTIRE TNTERVAL). : SRCST
00624 24 2 = ZMIMN®#10,88(-1) SRCST
00625 27 = 7MAX®1Q,®8(=]) ’ SRCST
00626 2NN = INT(Z) . SRCST
00627 IF (VAR.LT.0Y GO Tn 25 SRCST
00628 IF (Z.GF.04,) RNZMIN=ZRND " SREST
00629 . IF (Z.LT.0.} RNZMIN=2RND-1, . SRCSY
00630 IF (RNZMIN+ONVAR,LT.2Z) RNVAR=RNVAR+1, SRCST
00631 GO T0Q 26 . SRCST
00632 25 IF (2,67,0,) RNZMIN=ZRND+], SRCST
00633 IF (Z.LF.04) RNZMIN=ZRND SRCST
00634 IF (RNZMIN+RNVAR,GT,2Z} RNVARSRNVAR-], SRCST
00635 26 RNZMAX = RNZMIN+RNVAR . SRCST
00636 Cus«RESTNRE THE NUMBERS TO THE ORIGINAL MAGNITUDE SRCST
00637 RNZMIN = RNZMIN#1Q ##] SRCST
00638 RNZMAX = RNZMAX®10 . %21 SRCST
00639 27 CONTINUE SRCST
00640 RETURN SRCST
00641 END SRCST

00642 quubonpﬁu#nhﬁnq;q;nuqa"ﬁiwﬁgg»#auuun»#sau#llio*|&o|9&#nli¢uilu§’iiu**¢ SRCST



00001
00002
00003
00004
0000S
00006
00007
00Q04a
00009
00010
00011
00012
00013
00014
0001S
00016
00017
00018
00019
00020
00021
Qo022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
006040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
0005S
00056
00057
00058
00059
00060
00061
00052
00063
00064
00065
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Listing of gemerated simulation program.

PROGRAM STMEXC (INPUTsOUTPUT »PLTSV s
- TAPEI=TNPUT,
- TAPEZ2=QUTPUT. :
- TAPE3=PLTSV) .
COMMON/XSYS/TIMEiTSTAQToTENDoDTvDTPP!DTPLOOTFLQX(99}-XNF.XFISOG)y
- XFQ(aGD)‘KNSTQXST(QQ)'XNPR-XPR(QQi'XNDLOXPL(QQ)OXNPLT’
- XNVRS{20) ¢+ XNLOC(2045)
COMMON/XUNT /U1 U2,0U3
DIMENSION VAL €300) _
INTEGFR XNFoXFRoXNSTlXST-XNPR.XPR;XNPL.X”LvKNPLT|XNVRS|KNLOC
INTEGER UlsU2.U3
CoessTHIS PRNGRAM 15 THE SIMULATION EXECUTION CONTROL ROUTINE,
CeeEXTERNAL DEVISE FILE ASSIGNMENTS:

c UNTT NO, VarlagLf PURPOSE
. I Ul DATA INPUT UNIT,
2 ue OQUTPUT UNTIT,
3 U3l TEMPORARY MASS STORAGE DEVISE USED FOR PLOT
GENERATTON,
NOTE - ANY OF THESE EXTERNAL /0 UNITS MAY RE REASSIGNED A DIF-

: FERENT UNIT Nn. BY ALTERING THE FOLLOWING ASSIGNMENTS,
DATA U1/1/s U272/ U3/,

«++SYSTEM COMMON BLOCK VARTABLE DEFINITIONS:
VARIAHLE MNNDE PURPOSE

TIME R CURRENT VALUE OF SIMULATED TIME,
TSTART® R STARTING TIME OF STMULATION,
TEND#® R ENNING TIME OF SIMULATION,
OT» R SOLUTION TIME STEP FOR INTEGRATION,
DTPRes R VIME STEP BETWEEN PRINT 0UTS.
DTFL =4 R TIME STEP BETWEEN FLOW PRINT OUTS,
DTPL R TIME STEP FOR PLOT VALUE STORAGE,
X(99) sas R STATE VARIABLES (MAXIMUM OF 99),
XNF 1 NO. OF FLOWS DEFINED (MAXIMUM OF 3003,
XF{300) R CURRENT VALUES OF FLOWS,
XFR(300) 1 FLOW REFERENCE TABLE ~ THE COMPARTMENTAL
INDICES OF THE K=TH FLOW ARE STORED IN THE
K-TH ENTRY (I.E. XFR(K)) AS THE SUM OF THE
FOLLOWING:
Ne10000 - PRINT Ft AG.
I1=100 - SOURCE INDEX.
' J - NESTINATION INDEX.
XNST 1 NO. OF STATE VARIABLES USED,
XST(99) I LIST QF STATE VARIABLE INDICES,
XNPR 1 NO. OF STATE VARIABLES TO BE PRINTED,
XPR(99) I LIST OF STATE VARIABLES T0 BE PRINTED,
XNP I NO, OF STATE VARIABLES To BE PLOTTED,
XPL(99) I LIST OF STATE VARIABLES To RE PLOTTED,.
XNP| T 1 NO. OF PLOTS TO BE GENERATED (MAXIMUM OF 20).,
XNVPS(20) 1 NO. OF VARIABLES PE® PLOT (MAXIMUM OF S,
XNLOC(2045) | LOCATION IN LIST OF STATE VARIARLES TO BE
PLOTTED (1.E. XPL(K)) OF EACH VARTABLE IN
. FACH PLOT,
VAL (300} R WORKING STORAGE ARRAY USER IN OUTPUT GENERATTON

NOTE:
. - USFR MUST DEFINE VALUE IN ROUTINE STARY. IF VALUES NOT
SET IN START DEFAULT VALUES ARES

TSTART = 0.
TEND = 1,
o7 = 0.1
bt - USFR MUST DEFINE VALUE IN START IF PRINTING OF STATE

VARIABLFS DR FLOWS IS REQUESTED,
USER MUST DEFINE INITIAL VALUES FOR EACH STATE VARIABLE
USEDs DFEFAULT VALUES ARE 2ERO,

-hn
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00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
a0079
00080
00081
oogRe
00083
CO00R4
00085
00085
00087
000a8
00089
00090
00C91
00092
00093
00094
00095
00096
00097
000948
00099
00100
0clol
00lo2
00103
00104
00105
00106
00lo7
00108
00109
00li0
00111
0ol12
00113
00114
0011%
001186
00117
00118
00119
00120
00121
oolz2
00123
00124
golzs
00126
00127
polzs
ngelz9
00130
00131
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o
CoseCOMPILERP GENERATED INITIALIZATIONS, \
DATA XNF/ 11/
DATA XFR( 1)/ 102/
DATA XFR{ 2)/ 204/
DATA XFo{ 31/ 405/
DATA XFR( &)/ 507/
CATA xFR{ 5)/ 307/
DATA xFal &)s 203/
DATA XFR{ T7)y/ 206/
OATA XFR( 81/ 406/
DATA xFe{ 9)/ S06/
DATA xFel 10V/ 306/
DATA xFR( 113/ 205/
DATA XNST/ 7/
DATA XST( 1y/ 1/
DATA XST{ 21/ 2/
DATA XST{ 3)/ 3/
DATA XSTI({ &4y/ &y
DATA XST( S)/ S/
DATA XST{ 6}/ 6/
DATA XST{ Ty/ 17
Coeo INITIALIZE SIMULATION CONTROL VARTABLES.,
DATA TSTART/0./
DATA TEND/L,/
DATA BT/0,1/
DATA DTPR/O,/
DATA DTPL/0,./
DATA DTFL/G,/
DATA x/9920,./
DATA XNPR/O/
DATA XNPL/O/
DATA XNPLT/0/
Cue.READ QUTPUT CONTROL INFORMATION,
. CALL XINPUT
CeasCALL USFR CONTROL INITIALIZATION ROUTINE .
CALL STarT

Coe.oCHECK AND INITIALIZE SIMULATION CONTROL VARIABLES.

IF(TEND,LE,TSTARTY GO To 100
IF(NT.LE.0,) GO TO 101
TIME=TSTART
IF(XNPR.GT+0.ANDDTPR.LF.0,) GO TO 102
NPR=(
TIMEDQ=0. .
IF(XNPR,LLE,.0) GO TO 1S
NPR=1
TIMEPR=TSTART
15 NPL=0

TIvMEP =0,
IF (XNPLLLE,O) GO TOo 20
NP =1
TIMEPL=TSTART
DTPL=(TEND-TSTART} /99,
IFIDTRLLT.NT) DTPL=DT

" 20 NFL=0
TIMFFL =0,
IF(PTFL.LE,.0.) GO TO 23
NFL=1
TIMEF_=TIMF

CseoQUTPUT STMULATION CHARACTERISTS AND CONTROL VARIABLES.

23 CONTINUE
WRITE(U2+200) XNST e XNPR s XNPL « XNF
WRITE(U24201) TSTARTSTEND+DT+DTPRsDTPL»OTFL
CeesOUTPUT INITIAL VALUES OF STATE VARIARLES,
DO 10 I=1sXNST
JEXST(I)
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00132
00133
00134
00135
00136
00137
00138
00139
00140
0014l
00la2
00143
00144
00145
00l4e
00147
00148
00149
00150
060151
00152
0G153
00154
00155
00156
00157
00158
00159
00160
a01ls1
00162
00163
00164
00165
00166
00167
0016A
00169
00170
00171
00172
00173
00174
0017sS
00176
00t77
00178
00179
00180
00131
06182
00183
00184
00185
00186
00187
001848
00189
00190
00191
00192
cota3
00194
00195
00196
00197
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10 VAl (1)y=x{.p)

NLINE=XNST/431 #
NKHT=MOD (XNSTe4) : .
IF (INKNT,NEL0) GO To It

NLINE=NL_INE=1

NKNT=4

11 Jt=1
D0 18 1=1sNLINE
IFtI.EQLNLINE) GO TO 12
J2=J1+3
WRITE(UZs202) (XSTLU)sVALIY) sJ=J1s42)
GO TO 18 ;

12 JZ=)1+NKNT=1
GO TO(13+14416+417)s NKNT

13 WRITEIU25212) (XSTEI) VAL (U s d=J1992)
GO TO 18

14 WRITE(U2+211) (XSTUSIoVALLL) s d=gls02)
GO To 1A

16 WRITE(U2+210) (XSTL 4VALIJ) o g=Jleg2)
GO TQ 1A : :

17 WRITE(U2+202) (XST(J}sVAL{J) s»d=JlsJ2)

18 Jl=yl+4
WRITE(U2,205)

C...ENTER THE STIMULATION LOOP,
25 CONTINUE '
CALL CYCLE
C...GENERATE NUTPUT IF REQUESTED,
IF(NPRJLE.OL,ORTIMEPR,GT.TIME} GO TO 30
CALL XPRINT(VAL)
TIMEPR=TIMEPR+DTPR

30 IF(NPL.LELOLORLTIMFPL,GT,TIME) GO TO 35
CALL XPLOT(VAL»s0)

TIMEPL=TIMEPL +DTPL
Cuu s CNMPUTE THE FLOWS,

35S CALL XFLWS
IF(NFL.LE.0.0R.TIHEFL.GT.TIME)-GO T0 40
TM=TIME+DT
WRITE(U2+203) TIMESTM .

CesoUPDATE THE STATE VARIABLES AND PRINT FLOWS [F REQUESTED,
40 DO 45 I=].iANF
INFO=XFR(T} .
C...RETRIEVF SOURCE (11} AND DESTINATION (I2) COMPARTMENT INDICESs AND
c PRINT FLAG (IP) FOR THE I~TH FLOW,

CALL XUNPAK (INFOL1PsI1»12)

X(I1Y=X(I1}=XF({)y®DT

X(I2)=X{I2)+XF {1} 2DT

IFINFLLLEJB.ORLTIMEFL,GT.TIME) GO TQ 45

IF(IP.LF.CY GO TO 45

WRITF(U2+204) I1sT2eXF (1}

45 CONTINUE :
IFINFLLLELQL.ORLTIMEFL,GT,TIME) GO TO 50
TIMEFL=TIMEFL+DTFL

50 TIME=TIME+DT
IF(TIME,GT,TEND) GO TO 55

G0 TD 25 ‘
CeesSTMULATION IS COMPLETE, PREFORM END PROCESSING AND PLOT GENERATION
C IF REAUESTED,

55 CALL FINIS
IF(NPLLLELO) GO TO &0
CalLL XPLOT(VALs 1)
CALL XPLGEN
60 STop
Coo o GENERATE DIAGNOSTICS FOR ILLEGAL CONDITIONS,
100 WRITE(U2+20%)
WRITE{U2+207) TSTARTTEND
STop
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00158
00199
poz2oo0
00291
Qo2)e
00203
00204
00265
00206
00207
00208
0g209
00210
oe211l
00212
00213
00214
00215
00216
06217
00218
00219
00220
00e21
oo222
00223
og2z4
60225
00226
00227
002218
00229
00230
00231
00232
00233
00234
00235
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00240
0024l
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00243
00244
00245
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00250
00251
oe2se
00253
00254
00255
00256
00257
00258
00259
00260
0026l
00262
00283
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101 WRITE(U2+204)
WRITE(U2+208) DT
SToP

102 WRITE(U2+206)

WRITE (U2+209)
STap : :

200 FORMAT(20HISIYMCOMP VERSION 2a1+15X«IBHINITIAL CONDITIONS///13Xs
- 37HNO- 0"- STATE VAPIABLES.'..QOQCl..l.Ol.lz/l&x.3aHREGUESTED FO
"R PR’IMT..-....-....--.-TE/IéX-:MHREQUESTED FOR PLOT...............
'-'I?//l3x.137HNO. OF FLO”‘;.--nlloo.'n.onoolo-.co..o’]3)

201 FORMAT(///?OX-Z"'HTSTAQT......-.......oElZ.S/ZO!cZDHTEND.........-.
-.-..OOEIEQS/EUXOEOHDT-..oo.t-...lo-o--olElZ.S/?OXOEOHDTPR.........
‘---o-aoIEIE.S/EOX'?OHDTPL-oooo-voo-oo--c-’El?nsfzox’aoHDT_FLto.-co.
—sscsvnsnetE12.,57/) 7

202 FORMAT(10X+4 (2HX{s1294H) = tE12.5+5X))

203 FORMAT(20H0 FLOWS TIME = +F12,598H To *tE12.5)

204 FORMAT(10Xe1H(sT29IHraI294H) = «E£12.5)

205 FORMAT(20HISIMCOMP VEPSTON 2.1,15X+1B8HSIMULATION RESULTSs//)

206 FORMAT (42H0nes0eT | EGAL CONDITION - PARAMETER VALUES)

207 FORMAT(13H0 TSTART(4EL12.5+12H) ,GE, TEND(+E12,591H))

208 FOOMAT{9HO DTEEL2.5+9H) LLF. 0,)

209 FORMAT (44H0 PRINT REQUESTS ENCOUNTERED WHILE DTPR{+E12.5+9H) ,
"LE. 0.‘

210 FORMAT(10X+3(2HX{sI294H} = *E12.5+5X))
211 FOQMAT(IOXGZszX(oTEQQH) = +E12,5+5%))
212 FORMAT(10X92HX (s I2¢4H} = sE12.5+5X)
EnD
SURRQUTINE XFLWS
COMMON/XUNT /UL s U203
COMMOV/XSYS/TIMEQTSTAQToTENDoDTsDTPRoDTPL!DTFLQX(99)!XNFoXFI300)§
- XFQ(300)QXNSTOXST(QQ)OXNPRIXPR(gg)!XNPL.XPL(gg)QXNPLT!
- XNVRS (20} 4 XNLQC(20.5)
COMNON/SPADS/pIQYEﬂR
COMMON/FPARS/PIEAaplzqul2C;PIZD9P23A192389923C99230.P24A!P2439
- PE&AuD36AvP3680P36C0P36009¢5A!PQSB!P56A’P563!P56C
INTEGER XNF;XFR.XNPR!XPRnyPLIXPLoKNSTnKSTuUl9U2!U3
INTFGER XN

CoaoTHIS SUARNUTIME COMPIITES THE VALUES OF THE FLOWS AND STORES THE

DO OD

VALUFS IN THE COMPUTED FLOW STACK. THE COMPARTMENTAL INDICES OF
THE XK=TH FLOW IN THE COMPUTED FLOW STACK ARE STORED IN THE K=TH
ENTRY OF THE FLOW REFENRENCE TABLE AS THE SUM OF THE FOLLOWING
TERYS:

N#10000 FLOW PRINT FLLAG {N=0s NO PRINT - N=1s PRINT),
14100 INNEX OF SOURCE COMPARTMENT,
J INDEX OF DESTINATION COMPARTMENT.

AN=(

XN=XN+1

F=0,

F=(PIEA*PIZR*COS(Pl?CiE.“PI*(TIME-]-)/YEAR))IDIZD
IF(F.LT.0.) F=0,

X(RYy=F

X{9)=X{9)+FepT

XF (XN)=F

XN=XN+1

F=0,

F:D?QA“ExﬂtTIME/PEQB)

F=Fax(2)

XF{XN)=F

XN=XN+1

F=0,

F=P45A*(l.*SIN(?.'PI“(TIME-l.)/YEAQ-P“SB))
F=Fex(4)

XF (XN)=F

XN=XN+1 .

F=0, i

F=0, .
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00264
00265
00266
00267
00268
00269
00270
00271

00272
00273
00274
00275
00276
00277
00278
00279
00280
00231
00232
00243
00284
00245
00286
00237
00288
00239
00290
00291
00292
00293
00294
00295
00296
00297
00298
00299
00300
00301
00302
00303
00304
00305
00306
00307
00308
00309
00310
00311
00312
00313
00314
00315
00316
00317
00318
00319
00320
00321

00322
00323
00324
00325
n0326
00327
00328
00329

CaaaTHIS ROUTINE DFADS THE
FOR A COMMAND VEPB IN THE FIRST FOUR

OOO0O0AOONO0O

XF (XN) =F
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IF(X{2).LT7,20.) GO TO 5
_F=PE3A0923A*STN(2.'DIﬂ(TIHE-I.l/YEAP-PZJBi*P?3C
IF(F..T.0,001) F=0,001
F=Fax(21#p23n

5 CONTINUE
XF (XN) =F

XN=XN+1
F=0,
F=P264

F=FeaX(6)
XF(XN)=F

AN=XN+1
F£=0.
F=¢,

XF (XN)=F

XN=XN+1
F=0.

F=(956A'(l.*SIN(Z.“DI*(TIME~l.)/YEAP-PS6B!)“X(4)-P5600X(5))/X(5)

F=FaXx(5)
XF (XN)=F

XNz=XN+]
F=0,

TEMP=(PIBA+PI6R2S

IF(TIME.GT,.2580.)

F=TFMpP

GO 10 1S

IN(2,8PI#(TIME=1,)/YEAR+PIEC))

GO To 10

10 F=TFMP# {365, -TIME) /110,

1S IF(F.L1.0,00036) F=0.00036

F=F#P36D%X {3}

XF{XN)=F

XN=XN+1
F=0,
F=0,

XF{AN)=F

‘RETURN
END

SUSROUTINE X INPUT ‘
COMHON/XSYS/TIME-TSTAPTyTEND!DT!DTPRCDTPL'DTVL!X(99)vXNF!lF(300,!
- XFQ(300)!XNSTOXST(99)QXNPQOXPR(QQ)GXNPchpo99)|XNPLTD
- XNVRS (201 4 XNLOC(2045)
COMMON/ZXUNT /ULl »U2,U3
DIMENSION NUM{l4)
DIMENSION KFEY(S)

IMNTEGFR XNF'XFR9XN°R-XPRGKNPL-XPL!

INTEGER UlsU2.U43

INPUT SECTION,

XNPLT s XNVRS+ XNLOC« XNST+ XST

EACH CARD ON INPUT IS SCANNED
COLUMNS .,

UPON RECOGNITION OF

A COMMAND VERR THE REMAINING INFORMATION IS STORED ACCORDINGLY.
ON FACH CARD IN THE QUTPUT CONTROL DATA SECTION THERE IS ASSUMED Tn
EXIST 15 FIELNS {(POSSIGLY BLANK)®

FIELD
COMMAND

PN D W

CcoLsS.
1-4
11-15
16-20
21=-25
26=-30
31-135
3640

FNaMaT
A4
IS
1S
15
15
IS
I5

PURPOSE
COMMAND VERBSs

IMTFGER
INTEGERY
INTEGFR »
INTEGER
INTEGER
INTEGERS

RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT

LEFT JUSTIFIED
JUSTIFIED
JUSTIFLED
JUSTIFIEDN
JUSTIFIED
JUSTIFIED
JUSTIFIED
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00330
00331
00332
00333
00334
00335
00336
003137
00338
00339
00340
00341l
00342
00343
00344
00345
00346
00347
00348
00349
00350
00351
00352
00353
00354
00355
00356
00357
00358
00359
00360
00361
00362
00363
00364
00365
00366
003a7
00368
00369
00370
00371
00372
00373
00374
00375
00376
00377
00378
00379
00340
0034]
04382
00383
00384
00385
00386
00387
00388
00389
003990
00391
00392
00393
00394
00195
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c 7 41-45 15 INTEGERs RIGHT JUSTIFIED
C 8 46~=50 15 INTEGERs RIGHT JUSTIFIED
c g . 51-55 15 INTEGERs RIGHT JUSTIFIED
C 10 5660 15 INTEGERs RIGHT JUSTIFIED
c 11 61-65 15 INTEGERs RIGHT JUSTIFIED
c 12 66=70 15 INTEGERs RIGHT JUSTIFIED
c 13 71=75 15 IMTEGFRs RIGHT JUSTIFIED
c 14 76=80 Is INTEGERs RIGHT JUSTIFIED
DATA KEY/#HEND.oQHDRINoaHFLONoQHPLoTukH rd
10 READ{ULl+100) IVERR (NUM(T)sI=1s14)
DD 15 1=1,5
IF{TVERR.EQ.KEY(IYY GO TO 20
15 CONTINUE
GO TO 200
C.eed COMMAND VERB HAS BEEN ENCOUNTERED,
20 KONE=S%
IF(1.LT.S5) KNDE=1
GO TO(25+30+50+65¢200) ¢ KODE
C...END.

25 RETURN
CICOPRINTI
o STORE THE INDICES OF THE STATE VARIABLES REQUESTED FOR PRINTING
c (NUM(T)) IN THE PRIMT STACK (XPRIXNPR)) .
30 DO 45 I=1414
c INDICES .LE, 0 ARPE ASSUMED A BLANK AND ARE IGNORED,
IF(NUMIT) ,LEL0) GO TO 45
o TINDICES .6T, 99 PRODUCE A DIAGNOSTIC. REPETITIOUS REQUESTS ARE
c 1GNORED, :
IF{MUM(T) .GT.99) GO Tn 201
IF(XNPR,LF,0) GO TO 40
DO 35 J=1,XMPR
IFINUMIT) JEQ.XPR{D) GO TO 45
35 CONTIMUE
40 XNPR=XNPR+]
XPR{XNP®2) =NLM{ )
45 CONTINUE
GO TO 10
Caa FLOW, :
c SET THE FLOW PRINT FLAG FOR THE K-TH FLOW IN THE FLOW REFERENCE
C TABLE (XFR(K}) FOR FACH PAIR OF INDICES IN THE RANGE 1 THROUGH 99
c {NUMTT) AND NUMIYY FOR WHICH A CORRESPONDING ENTRY EXISTS IN THF
c FLOW REFERENCE TABLE,
S0 DO 60 I=1ly13,2 .
J=1+1
IF(NUM(T) JLE.OLANDNUM( S} JLE.O) 6O TO &0
IFANUM(T) JLELOLOR.MUM(T) . GT,99) GO TO 201
IFANUM (D) JLFL0.O0RNUM{J) . GT,.99} GO T0 201
DO 55 K=1l4XNF
INFOSXFR(K)
CALL XuUNPAK (INFOsIP+11s12) .
IF(NUM(I).NE.II.OQ.NUM(J).NE.IZI Go T0 55
IF(IP,EN.1) 60O TO &0
XFRUIKI=XFR(K)+10000
GO TO 60
55 CONTIMUE
60 CONTINUE
GO TN 10
CaaoPLOT,
c RETRTEVE THE NUMRER OF PLOTS REQUESTED (XNPLTY FROM THE PLOT CARD»
c FIRST NUMERIC FIFLD,
65 XNPLT=NUMIL)
IF{XNPLT W LE,0.0RLXNPLT,GT. 20} GO TO0 202
THE NEXT (XNPLT) CARDS ARE READ. ONF CARD PER PLOTs WITH THE FIRST
FIVE NUMERIC FIELDS INTERPRETED AS THE INDICES OF UP TO FIVE STATE
VARIABLES TO APPEAR IN EACH PLOT,
D0 90 I=l.xXNPLT

OO0
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00396
00397
00398
00399
00400
00401
00402
00403
00404
00405
00406
00407
00408
00409
00410
00411
00412
00413
00414
00415
00416
00417
00418
00419
00420
00421
00422
00423
00424
00425
00426
00427
00428
00429
00430
00431
D0s&32
00433
00434
00435
00436
00437
00438
00439
00440
00441
00442
00443
0444
00445
00446
00447
00448
00449
00450
00451
004652
00453
00454
00455
00456
00457
004548
00459
00460
0046t
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REAND(Ul+100) IVERRs (NUMCJ) s u=1414)
00 68 U=1,3
IF(IVERALEN . XEY (Y)Y GO TO 203
68 CONTIMUF :
XMNVRS(1¥=0
00 A5 u=1.5%"
IFINUM()) ,LELO) GO TO 85
IF (NUMLEJ) (GTL99) GO To 201
ANVRS (1) =XNVRS(T}+1
K=XNVRS(])
IF(XNPL.LE.Q) GO TO 75
DO 70 L=1l+xnpPL
IF(NUM(J).EQ.XPL(L)) GO TO 80
70 CONTIMUFE )
75 XNPL2XNPL+]
: XPL (XNPL) =NUM( J)
L=XNPL
AD ANLNC (oK) =t
AS CONTINUE
90 CONTINUE
GO TO 10
Ceso1F ERRORS OCCURED GENERATE A DIAGNOSTIC,
200 WRITE(U2.102) IVERRs (NUM(I)sI=1414)
WRITE (U2+103)
STnp
201 WRITE(U2s102) IVERRs (NUM{T)sIz1414)
WRITE (U2,104)
SToe
202 WRITE(U24+.102) IVERB (NUM{TI)eI=1416)
WRITE(U2+10%5)
STor
203 WRITE(U2+102) IVERRs (NUM{TI) s I=1414)
WRITE{UZ2+106)
STorP
100 FORMAT(A4,6%41415)
102 FORMAT(3340n0eeeERROR IN DATA SECTION INPUT 4 /10Xs Abs6Xe 14]15)

103 FORMAT(2SH TLLEGAL COMMAND VERRA)

104 FORMAT (43K STATE VARIAALE IMDEX LE. 0 OR «GT. 99)

105 FOPMAT (45H NO. OF PLOTS REQUESTED .LE. 0 0OR «6T. 20)

106 FORMAT(122H COMMAND VERB ENCOUNTERED WHILFE PROCESSING PLOT REQ
-UESTs CHECK FOR NO, OF PLOTS REQUESTED .NE., ND, OF SUBSEQUENT CARD
-5

END

SURROUTINE XPRINT (VALY
COMMON/XSYS/TIMEQTSTAQTtTENDvDT'DTPRODTPLvDTFLtX(99)lXNFyXF(300)!
- XFQ(300)olNST;KST(QQ)QXNPRQXPP(99)iKNPLoXPL(QQ)nXNPLT’
- X¥NVRS (20) + XNLOC(20,5)
COMMON/XUNT 7U1sU2sU3
DIMFENSTION VAL (300
INTEGFR XNF-XFR.KNSTOXSTOXNPRoXPRoXNpL!XPL!KNDLT!XNVRS'XNLUC
INTEGER Ul U2,U3 :
CeseTHIS ROUTINE PRODUCES PRINTED OUTPUT OF EACH STATE VARIARLE LISTED
c IN THE PRINT REQUESTS.
CeesSTORE THE VALIIES OF THE STATE VARIABLES TO BE PRINTED IN THE OUTPUT
C WORKING STORAGE ARRAY.,
DO 10 I=1+XNPR
J=XPRITI)
10 VALY =X
C.ooFORMAT ANN QUTPUT THE STATE VARIAALE NAMES AND VALUESs FOUR STATE
C VARIABLES PFe LINE,
WRITE(U2+200) TIME
NLINE=XNPR/4¢]
NYXNT=MON{XNPR+4)
IFINKNT.NE,0) GO TO IS
NL INE=NL INE =1
NKNT =4
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00462
00463
004646
00485
00466
00anT
00468
00469
00470
00471
00472
00473
00474
00475
00476
00477
00478
00479
00480
0044}
004R2
00483
00484
004RS
00406
00487
00488
004RA9
00490
0049])

00492
00493
00494
00495
00496
00497
00498
00499
00500
20501

00502
00503
00504
00509
00506
00507
00508
00509
00510
00511

00512
00513
00514
00515
00516
0o0s17
00518
00519
00520

00521

00522
005213

00524

0052%
00526
00527
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15 Jl=]
00 45 I=1sNLINE
IF(ILEQ.NLINE) GO TO 20
J2=41+3
WRTTE(UZ2:201) (XPREJISVAL(D) »J=01402)
GO TO 45
20 J2= )1 +NKNT=1
GO TO(25+30+¢35+40)4 NKNT
25 WRITE(UZ2+2021 (XPRIJ)sVAL{JY v d=d1 9 42)
GO TO aS
30 WRITE(UZ2+203) (XPRIJIWVAL(J) 2 J30) 9 02)
GO TO 45
35 WRITE(U2+206) (XPRIJ +VAL(J) eJ=dle 2}
GO TO 45
40 WRITE(U2+201) (XPR{VSVALCI)sJ=J1l9J2)
45 Jl=gl+4 )
RETURN
200 FORMAT(RHOTIME = ,F12,5)
201 FORMAT(10X+4(2HX{eI2saH) = *E12.5+5X))
202 FORMAT(10X+2HX(12+4H) = 4E12,5+5X)
203 FORMAT(10Xe2{2HX (o I2s4H) +E12.5»5X}H)
204 FORMAT (10Xe3(2HX(s12s4H) 'E12,5+5X) )
ENR
SURROUTTINE XOLOTI(VALSISTOP)
CO"MON/XSYS/TIHEOTSTARTwTENDoDTcDTPQ9DTPLQDTFL0X(99)'XNFUXFIJOOl!
- XFR(300)0XNST.XST(99)!KNPROXPP‘QQ}IKNPL’xoL(QQ)’XNPLT'
- KNVRS {20} + XNLOC{2045)
COMMON/XUNT /UL sU240U3
DIMENSINN VAL (300}
INTEGFR XNF o XFRsXNST o XST » XNPR s XPR s XNPL s XPL 3 XNPLT s XNVRS » XNLOC
INTEGER UlsU2+U3
C.+oTHIS ROUTINE GENERATFS ONE RECORD OF PLOT VARIABLE VALUES ON MASS
C STORAGE DEVICE (U3} AT EACH CALL.
CaooeSTORE THE VALUES OF THE STATE VARTABLES T0 BE SAVED FOR PLOTTING IN
C | THE OUTPUT WORKING STORAGE ARRAY,
DO 10 I=l.XNPL
JEXeLtn
10 VAL{TIYy=X{(.])

C...FORMAT FOR EACH RECNRD! .
c WORD N0, _ VARTABLE PURPOSE
< | 1STNP FLAG TO SIGNAL LAST RECORD OF STORED
c VALUFS (1S5T0oP=1 IS FINALe ISTOP=0
¢ OTHERWISE) . :
c 2 TIME CURRENT SIMULATED TIME,
c 3 THROUGH VAL (I VALUES OF THE XNPL STATE VARIABLES TO BE
c XNPL+2 ' PLOTTED,
WRITE (U3) ISTOPWTIMEs (VAL {T)eI=19+XNPL)
RETURN

END
SUBRQUTINE XUNPAK(IVsIPsIF.IT)
CuesTHIS SURROUTINE UNPACKS THE INFORMATION STORED IN THE FLOW REFERENCE
c TABLFES, R
C Vv - WORD TO BE UNPACKED,
C IP - FLOW -PRINT FLAG,
C 1F - INDEX OF SOURCE COMPARTMENT,
C 17 INDEX OF DESTINATION COMPARTMENT,
10=1v/10000
I=Iv=-1P#10000
IF=1/100
IT=1-1F=100
RETURN
END
SURRQUTINE XPLGEN
COMMON/XSYS/TIME-TSTARToTENDvDT-DTPP»DTPLvDTFL-X(99):XNFoXF(300)c
- KFD(EOO)v!NSTaXST{QQ)vKNPRoXPR(99}ulNPL.KPL(99IoXNPL79
= XNVRS(Z20)+XNLOC(204+5)
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00528
00529
00530
00531
00532
005323
00534
00535
00536
00537
00538
00539
00540
00541
00542
00543
00544
00545
00546
00547
00548
00549
00550
00551
00552
00553
00554
00555
00556
00557
00558
00559
00560
00561
00562
00563
00564
00565
00566
00567
00568
00569
00570
00571
00572
00573
00574
0057%
00576
00577
00578
00579
00580
00581
00582
00583
00584
00585
00586
00587
00588
00589
00590
00591
00592
00593

CII‘T

C

c

CoesaS
20
25

C.‘IC
27
30
32

cl..G

35

-66-

COMMON/XUNT /ULl sU24,U3

DIMENSTION Z(100) «XUINE(X1) 2 YLINFI6)

INTEGER XNF-XFR.XNSTvXSTo!NPRpXPP;XNPL!XPL.XNDLTvXNVRSyKNLOC
INTEGFR UlsU2+U3

HIS ROUTINE GENERATFS THE REQUESTED PLOTS UNDFR CONTROL OF THE PLOT
GENERATINN VARIARLES, THE INFORMATION FOR PLOTTING IS ON FHE

TEMBORARY MASS STORAGE DEVISE Ul .,
00 35 II=1+XNPLT .

XMTIN=],FE50

XMAX==XMIN

YMIN=1.F50

YMAX=<YMIN
EARCH THE PLOT DATA. DETERMINING MAX AND MIN VALUES FOR SCALING,
REWIND 113

READ(U3)Y ISTOPsTIME«(Z(I)vI=1¢XNPL)

IF{ISTOP.GEL1} GO TO 27

KMTN=AHIN1(XMINUTI“E)

XMAX=AMAX] (XMAX+TIME)

NVARS=XNVRS(11}

DO 25 T=1+NVARS

LOC=XNLOCIIT+1)

ZZ=71(1.0C}

YMIN=AMINL (YMIN.22Z}

YMAX=AMAX] (YMAX 22}

GO TO 20 ’

ALCULATE GRAPHICAL SCALING VALUES.

CALL XRND ECYMTINs YMAX s YMIN o« YMAX)

XLINE(1}Y=XMIN

XLINE(11)=XMAX

XINC=(XMAX=-XMIN) /L0,

X1ST=XMIN

00 30 I=2+10

X18T=X1ST+XTNC

XLINE(I)=X1ST

YLINE(1)=YMIN

YLINE{6)=YMAX

YINC=(YMAX=YMIN) /S5,

Y1ST=YMIN

DO 32 =25

YIST=Y1ST+YINC

YLINE{T)=YIST .

ENERATE THE PLOT.

REWIND U3 '

CALL KGQADH(II!NVAQSUXNLOC!KLINE!YLINE'Z!YNIN’YMAXQXNPL’XPL)
CONT INUE

RETURN

END

SURPOQUT INE XGRADH(NPLUNVR!NXLOC'XLINE,YLINE!Z.Y"IN.YMAX!NNONXPL}
COMMON/XUNT ZUL « 13240113

DIMENSINN NXLOCCZOOSonL[NE(ll)oYLINE(GlOZ(IOO)OIPCIOO)OJCHAR(S)
DIMENSION NXPL{99)

INTEGER UlsU2+U3 , |

DATA JCHAR/LIHL 2 1H241HI s 1HGs IHS, .

DATA IBLNK/IH /, INASH/ IH=/+ IEYEE/IHI/» IQUAL /tH=/

CuassTHIS ROUTINE GENERATES AND QUTPUTS ONE PRINTER PLOT AT EACH CALL.

cl..E
C

KNT=0

JNT=0

DO S T=1sNVR

J=NXLOCINPL 1)

IP(I)Y=NXPLI )

WRITE(U2+300) NPLs(I+IP(T}eI=1sNVR)

WRITE (U2¢301) (YLINELI)sI=146)
ACH PASS THROUGH THF FOLLOWING EXPLICIT LOOP (STATEMENT 10 TO

STATEMENT 40) GENERATES QOME LINE OF THE PRINTED GRAPH QN DUTPUT.

C...READ IN ONE TIME STEP OF PLOTTING DATA,

10

READ(UI) ISTOPTIME+{Z(I}a1=1sNN)
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00595
00596
00597
00598
00599
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IFCISTOPL.GE.1Y GO TO 40
Cesoe INITIALIZE THE OQUTPUT CHARACTER STRING (IP} TO CONTAIN BLANKS AND
C GRAPHICAL REFERENCE LINES,
KNT=KNT+1
ICHR=TALNK
IF(MOD(KNTle}.NE.O) GO TO 15
IF(KNTLFQ.100) GO TO 15
ICHP=IDASH
15 00 20 1=1.100
IP(I)=ICHR
IF(MON(T«20) NELO) GO T0o 20
IF(I.F0,100) GO To 20
IP(I)Y=IEYEE .
20 CONTINUE )
Cuoe e INSERT PLNTTING CHARACTERS INTO STRING WHICH REPESENTS THE PLOTTED
C - VARIABLE,
DO 30 I=1snvR
LOC=NYXLOCI{NPL I}
ZZ=2(L0C)
CoeDETERMINE LOCATION OF PLOTTING CHARACTER IN STRING ACCORDING TO
[ VALUE OF DEPENDENT VARTABLE (Z2) AND SCALING PARAMETERS,
ZI=}.o99.*(ZZ-YMIN)/(YMAX-YMIN)
12=21
ZJ=12
IF((Z21-20).,GF.0,5) [Z2=17+1
Ces o STORE PLOTTING CHARACTER IN STRING.
JP=IP(17)
ICHR= JCHAR (1)
IF{JP,EQ.IBLNK) GO TO 25
IFLIP,EN.IDASH) GO TO 25
IFtUP . EQ.IEYEE) GO TO 25
IFU.PEN,ICHR) 60 T0 30
ICHR=TQLAL
25 IP{IZy=ICHR
30 CONTINUE
C...0UTPUT CHARACTFR STRING,
IF(KNT.GO.I.OR.MODfKNT-IO).EQ.O) GO TO 35
WRITE(UZ+302) (IP{IY+1=1+100)
GO TO 10
35S UNT=JNT+1
WRITE(U2+300) KLINE(INT)Y « (IP(T)9I=14100)
GO 7O 10
40 WRITE (U2+304)
RETURN
300 FORMAT({12H1 PLOT NO. 2T12//20X+5{11+5H = X{s1201H) 24X}
301 FORMAT(////13X0E12.5'5IBXoEIZ.S)/20x-1H0’18xolH*ok(l?X;lH*)/?OXo
- 100(1HH)Y) \
302 FORMAT (19X s 1HHs100A1 s 1HH)
303 FORMATISXEI2.S43H *He 100AL s 1HH)
304 FORMAT(20X4100(1HH))
END
SURRQUT INE XRND (ZMINe ZMAX s RNZMTIN ¢ RNZMAX)
CeeoGIVEN ZMIN AND ZMAX, THIS SUBROUTINE DETERMINES AN APPROPRIATE

C SCALING FOR A GRAPH OF A FUNCTION WHOSE VALUES RANGE FROM ZMIN
C To 7Max,
C RNZMIN AND RNZMAX ARE THE EXTREME VALUES OF THE GRAPH,

CesoTHE CASE WHERE ZMIN = ZMAX 1S TREATED SEPARATELY,
IF (ZMINJNE,ZMAX} GO T0 290
IF (ZMAX,NE,.0.) GO TO 1
BRNZMIN = =],
RNZMAX = ],

GO TO 27
CosoSCALE Z UNTIL THE FIPST SIGNIFICANT DIGIT IS IN THE THOUSANDS
C PLACE AND RNOUND AT THE DECIMAL PLACE.
1 2z ZMAX

nh

I 0
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F (2.GF.1000.,) GO TQ 3 ‘ SRCST

00660 21
00661 Z = Zslo, i . SRCST
00662 I = 1-1 SRCST
00663 GO 1O 2 ‘ SRCST
00664 3 IF (Z2.LT7.10000.) GO TO 4 SRCST
00665 Z = 72/10. SRCSTY
00666 I = I+1 SRCST
00667 GO to 3 SRCST
. 00668 & 7 = INT(Z+,.5) SRCST
00669 Ces sDETERPMINE THE NUMRER 0OF SIGNIFICANT RIGITS IN 7+ TRUNCATE THE SRCST
00670 c LAST ONEs AND USE THIS NUMBER AS A BASIS FOR SETTING THE SRCST
00571 (o GRAPH VALUES. _ SRCST
00672 Z = 12710, SRCST
00673 I = I+t SRCST
00674 ' 5 ZRNN = INT(Z) _ SRCST
00675 IF (ZRNNJNELZY GO TO 6 SRCST
00676 Z=12/s18, SPCST
00677 I = I+l SRCST
00674 GO TO 5 . . SRCST
00679 6 IF (Z.GF,0.) RNZMIN = ZRND-1, SRCST
00680 IF (Z.LT.0.) RNZMIN = ZRND-2, SRCST
00681 RNZMAX = RNZMIN+3, SRCST
00682 C.++.RESTORE THE NIMBERS TO THE ORIGINAL MAGNITUDE, SRCST
00683 RNZMIN = RNZMIN®]Q, #8T : SRCST
00684 RNZMAX = RNZMAX#]10,%%Y SRCST
00685 60 TO 27 : SRCST
00686 CusaIN THE GENERA|. CASE THE DIFFERENCEe« ZMAX-ZMINs IS TRUNCATED TQ SRCST
G06R7 C THE FIRST SIGNIFICANT DIGIT AND ENLARGED IF NECESSARY TO SRCST
00688 - C ENCOMPASS THE ENTIRE RANGE. ZMIN T0 ZMAX. SRCST
006R9 20 VAR = ZMAX=ZMIN SRCST
00690 1 =0, SRCST
00691 21 IF (VAR,GE,1.) GO TO 22 SRCST
00692 VAR = VAR#*10, . SRCST
00693 I = 1.1 SRCST
00694 . GO0 TO 21 SRCST
00695 22 IF (VAR,.LT,10,) GO TO 23 SRCST
00696 VAR = VAR/10, SRCST
00697 I = I+1] SRCSY
00698 GO TOo 22 ] . SRCST
00699 23 RNVAR = INT(VAR) SRCST
00700 IF (RMVAR.EN.VAR) GO TO 24 SRCST
00701 IF (VARL.GT,0,) RNVAR=RNVAR+1, - SRCST
00702 IF (VAR,.LT,0,) RNVAR=RNYAR~1, ’ SRCST
00703 C.we TPUNCATE 7MIN AT THE SAME DECIMAL PLACE AS THE DIFFERENCES SRCST
00704 ¢ IMax-ZMINe WAS TRUNCATFD AND LOWER THIS VALUE IF NECFSSARY SRCST
00705 c TO INSURE THAT IT IS LESS THAN ZMIN, THIS VALUE IS USED FOR SRCST
00706 ¢ RNZMIN AND THE YRUNCATED DIFFERENCEs RNVARs IS ADDED Yo SRCST
00707 c OBTAIN RANZMAX (RNVAR 1S ENLARGED IF NECESSARY TO INSURE SRCST
00708 c INCLUSION OF THE ENTIRE INTERVAL}. SRCST
00709 24 2 = ZMIN®1Q,.%8({-]) , SRCST
00710 22 = ZMAX#10,%%(=1) ) SRCST
00711 ZRND = INT(Z) SRCST
00712 IF (VBRR.LT.O0) GO TD 25 SRCST
00713 IF (Z,GE,0.) RNZMIN=ZRND . SRCST
00714 IF {Z,0LT.04) RNZMIN=ZRND=1, SRCST
00715 IF (RNZMIN+RNVAR,LT.ZZ} RNVAR=RNVAR+]. SRCST
00716 GO TO 26 - SRCST
00717 25 IF (2.GT.0.) RNZMIN=ZAND+1, ‘ SRCST
00718 i IF (Z.LE.0,) RNZMIM=ZRND SRCST
00719 IF (RNZMIN+RNVAR,GT,ZZ) RNVAR=RNVAR=1. SRCST
00720 26 RN7MAX = RNZMIN+RNVAR . SRCST
00721 Ce s +RESTORPE THE NUMBERS TO THE ORIGINAL MAGNITUDE SRCST
00722 RNZMIN = RNZMIN®]10, %%} SRCST
00723 RNZMAX = RNZMAX®]1(,#%] SRCST
00724 27 CONTINUE . . SRCST

00725 RETURN SRCST
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END

SURROUTINE START

COMMONZXSYS/TIMESTSTART s TEND+DToDTPR+DTPLADTFLs X (99) ¢ XNFo XF (300) »
XFREI00) «XNSToXST(99) » XNPRXPR{99) s XNPL ¢ XPL {99) 2+ XNPLT»
XNVRS {20} s XNLOC (2045} )

COMMON/SPARS/PI.YEAR .

COMMON/FPARS/PLI2A+PL2RsPLZC+PL12N+P23AsP2IByP2ICIP2ID4P24AsP24B

P2AAsPIOAIPI6BIPIOGCIPIBDIPLSAIPLSBIPS6APSERYPSEE

READ(1+100) PIsYEAR

READ(1+100) Pl2A+P12B«PL12CsP12D

READ(Y1»100) P2auA.P24B

REAN(1+100) P&4SA,P458

READ(1+100) P2344P23B,P23C,P23D

READ(1+100) P26A

READ(1+100) PS6A.PSERPSEC

READ(1+100) 236A+PIEBPISCPIGD

REANI{1+100) (X(I)eI=149)

READ(15100) TSTARTHTEND«DT+DTPR+DTFL

FORMAT {(AF10,0)

RETURN

END

SURROUTINE CYCLE ‘ - -

RETURN : :

END

SURRQUTINE FINIS

RETURN

END

SRCST



00005
00006
nQoa7

000190

Initialize simulation.

DATA

NROY LT
\\sm‘m.fmn

i

READ 4. TPUT

SECTION
(PART 1} |

CONTROL CATA

PRINTED

SUTPUT

CHECK, TNIT 1LIZE, AND
PRINT SINAATIGN
CONTROL VARIABLES

BUTPUT

B3
[Effﬁ:

PRINT INITIA. VALUES
OF STATE vARIAGLES

PRINTED PRINT TIME
QUTHUT AND STATE
YARIABLES

COMMONZXSYS/TIHE 4 TSTAIT s TEHD s DT +DTPR BT
!F:(190l-lHﬁTnXSTlQQDvXﬂgﬂvXpﬂ(qgltKNvaXDL(99]tXNPLfO
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STORE TIME
AND STATE
VARIADLES

PRINT VALUES
2F FLOWS

PRINTED
PUTPUT

XNVRS (20) « XNLOC(Z2C 5}

LUPBATE STATE
VARIABLES

GENERATE

PLETIS)

SToP

PLsOTFLX{G91 4 XNF+XF{300) ¢

INTEGER XNF o XFRoXHST+XST e XNPR s XPR » XNPL ¢ XPL ¢ XNPLT s XNVRS » XNLOC
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00057
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
goc7s
00079
00030
Qo¢ntl
00082
000433
00084
00085
LLEYS
00087
00085
06049
00090
00091
00092
00093
00394
02295
00096
00097
03298

¢
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CovslNUPILER GENERATED INITIALIZATIONS,

DATA XKF/ 11/ - .
DATA xFR( 1)7 102/

DATA XFR( 23/ 2047

DAYA xFrt 13/ 405/ : - 4

DATA XFR{ 4)rs 507/

DATA xFe{ &5/ 3ar/ B

DATA xFzt &)/ 203/

DATA xFo2{ 7)/ 206/

DATA XFo( 8)y/ 406/

DATA xFal( 9)/ spe/

DATA XFe( 1031/ 306/

DATA XxFrl 11)/ 205, : : ' '
DATA xMST/ 7/ ’ :
CATA XSTt 1y/7"17

DATA XSTU 21/ 2/ .

DATA XST{ 337 3/ .

DATA XST( 63y / 47 ' '

DATA XST( S)yr Sy

DATA XST( &)/ &/

DATA xSTU 71/ 77

CoeoIMITIALTZF SIMULATION CONTROL VARTABLES,

DATA TSTART/0./ _
DATA TEMND/Y, 2 ) -
DATA DT/0.1/

DATA DToRs0, 2/

DaTA DTPL/0,/

DATA DTFL/0,/

DATA x/992¢_ /s

DATA XyPR/O/

Dava xyoL/G/

DATA wyqBTr0/

Line

Number Cpmment

68 to 79 XNF is the number of flows defined. Each element of array
XFR(I} contains the quantity 100 * M + N where

M = source compartment index

N = destination compartment index
Line 73 contains the information that the fifth row is from
X(3) to x(7).

80 to 87 XNST is the number of state variables referred to in flow
declarations. XST(I) contains the index of the I--the state
variable. In general if no state variables are used, they
need not be state varjable indices 1 through n.

89 to 95 The system-defined variabies are assigned their default values,
These values may be altered by reading in new values in
subroutine START.

96 to 98 The number of state varfables to be printed and plotted, and

the number of requested plots are initialized to zero.

SRCST
- SRCST

SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCsT
SRCST
SRCST
SRCST



_72_

Read output control cards and call START.

“E L igE
\smh\e‘nw
l STORE TIME
AND STATE
DATA VARIABLES
LATA READ BUTPUT
{PART 1} CENTROL DaTa | |
-DATA 1ﬁ
1 SECTION CALL ATRR
! PaRT 2} T
PRINTED CHECK, INITIALIZE, AND .
SUTPUT PRINT SIMULATION PRINTED
o PRINT. VALUEY
CONTROL VARIABLES OF FLOWS

PRINTED GENERATE
euTPUT PLATIS!
DATE STATE
PRINTED PRINT INITIAL VALUES VARIABLES |
QuUTPUT OF STATE VARIABLES
-

PRINTED PRINT TIME
SUTPUT AND STATE
VARIABLES

00099 C...READ DUTPUT CONTROL INFORMATION. SRCST
00loo CALL X1MPUT : " SRCST
oolo1 CuwaCALL USER CONTROL INITIALIZATION ROUTINE, SRCST
00102 CALL STAPT SRCST
00303 SUSPQUTINE X TMPUT SRCST
00309 i COJMOV/XSYSITI“-vTSTAQT-TEND.DTonTDR-DTﬂL'DTFLvX(99).XNF.XFI300}; SRCST
00210 = XFQU300)1 1 XNSTeXST(99} s XANPRyXPR (99) + XNPL s XPL {99) ¢ XNPL T+ SRCST
00311 - XNVRS{20) + XNLOCI20+5) SRCST
00312 COMMON/XUNT UL +UZyU3 SRCST
00313 DI!‘ENSION NuMiia) . ' SRCST
00314 DIMENSION KEYI(5) SRCST
00315 INTEGFR me.xrn.xuon.xpp.xvoL.an.xupLT.xvas.xNLoc.xusr.xsr SRCST
00316 INTEGER UlsU2s03 SRCST
00317 CewoTHIS ROUTIME PEADS THE INPUT SECTION, EACH CARD ON TMPUT IS SCANNED SRCST
00318 C FOR & COMMAND VEDSF IN THEFE FIRST FGUR COLUMNS, UPON RECOGNITION OF SRCST
00319 C & COMMAND VERR TwE REMATMNING INFOPMATION IS STORED ACCORDINGLY., SRCST
002320 c ON FACH CABD v THE QUTPUT COMNTROL DATA SECTIGN THERE 15 ASSUMED Th  SRCST
00321 c EXIST 15 FIELDS (POSSIBLY BLANK): SRCST
00322 ¢ FIELD COLS.  Fnouat PURPQOSE SRCST
00323 ¢ COoMMAND 1-4 AG COMMAND VFRASy LEFT JUSTIFIED SRCST
00324 C | 11«15 15 IMTFOER RIGHT JUSTIFIED SRCST
65325 C 2 16-20 15 IMTEGERs RIGHT JUSTIFJED SPCST
002326 c 3 21-25% 15 INMTEGER @IGHT JUSTIFIED SRCST
60327 C 4 25-30 IS INTEGERy RIGHT JUSTIFIED SRCST
a63za c 5 31-35 15 IMTEGERs RIGHT JUSTIFIED SREST
00329 C 6

36-40 15 INTEGERs RIGHY JUSTIFIED SRCST




00330
06331
00332
802333
00334
00335
00335
00337
00338
00339
00340
00341
00352
00343
00344
‘00345
09031346
00347
00348
00349
00350
00351
00352
00353
00354
00355
00356
00357
003589
0033¢
00350
L2551
00382
cd3s3
603464
00365
00356
00357
60358
09359
00370
09771
66572
©0373
00374
00375
00376
00377
00378
00379
003390
00331
003a2
00333
00334
00385
00385
00337
048338
00339
0039390
003131
00332
00333
C0334
00335
003936
€0337
00334
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C 7 41-45 IS5 INTEGERs RIGHT JUSTIFIED
c ‘B 46~50 15 IMTEGERs RIGHT JUSTIFIED
C 9 51-55 15 INTEGER RIGHT JUSTIFIED
C 10 S56=-50 is INTEGERs RIGHT JUSTIFIED
Cc 11 61-565 | 3 IMTEGFERs RIGHT JUSTIFIED
C 12 -66-T70 15 IMTEGERs RIGHT JUSTIFIED ]
C 13 71-75 IS5 IMTEGER RIGHT JUSTIFIED +
C 14 76-80 15 INTEGERs RIGHT JUSTIFIED
DATA KEY/hHEMD..aHDnlu-aHFtow-bHPLoTohH ¥4
10 REaN(NY100y IVERRs (NUMITI)»I=14s14)
03 15 I=1+5 : -
IF(IVERR,EQ.KEY (I} GO TO 20
IS5 CONTIMUE .
GD TO 200 ° * T
Coved COMMAND VERR HAS BEEN ENCOUNTERED.
20 KOnE=S
IF(1.LT.5) xnDE=T
GO T0(25+30+50+965+200)y KODE
c...ENDI
25 RETURN
CeeaPRINT,
Cc STORE THE 1MDICES OF THE STATE VARIABLES REQUESTED FOR PRINTING

C (NUM(I)) IN TWHE PRIMT STACK (XPR{XNPR)) , : ’
30 DO 45 I=1414
(o INDICES .LE, 0 APE ASSUMED A BLANK AND ARE IGNORED,
IFANUMIT) LE.0) GO TO 45 -
c .INDICES ,67. 99 PRODUCE A DIAGNOSTIC. REPETITIQUS REQUESTS ARE
C I1GMOREND, .
IF{MUN{T) ,GT.99) GO Tn 201
IF(XNPRLELD) GN TO 40
DO 35 J=z=lsXMeR
lF(NU“(I).EO.XPR(J)) GO TO 45
35 CONTIMUE
40 XNPR=XMPR+]}
XPR(XNPOY=NUMIT}
45 CONTTMUE
GO TO 10
CoaFLOW, '
C SET THE FLOW PRIMT FLAR FOR THE K-~TH FLOW IN THE FLOW REFERENCE
C TABLE (XFRI(¥}) FOR FACH PAIR OF INDICES 1M THE RANGF, 1 THROUGH 99
C (NUM(T) aND MUMEDY)Y FoR WHICH A CORRESPONDING ENTRY EXISTS IN THE
C FLOW REFERENCE TABLE,
50 DO 60 I=1413.2
J=T1+1
IF(NUM(I}.LE.O.AND.HUM(J).LE.O) GO TO 50
IF(nleI).LE.O.nR.MUM(I).GT.99> GO TO 201
IF(NUM!J).LF.0.0R.NUH(J).GT.GQI GO T0 201
DO 55 K=lyXNF : i
INFn=xFaiK)
CALL XIMPAK (INFOsIPaT1412}
IF(NUM(I).N?.II.OQ.NU“(J).NE.IE) GO TO 5%
XFR(KI=XFR(K)+10000
GO0 1O 60
55 CONTIMNUE
60 CONTINUE o
Go 10 lo -
cIl.pLOTl
c RETRTEVE THE NUYRER OF PLOTS REOQUESTED (XNPLT)Y FROM THE PLOT CARD,
[ FIRST NUYERIC FIELD,
65 XA T=NUM])
lF(XNDLT-LE.U.OD.XNDLT.GT.?OI G0 TO 202
THE NEXT (X221 T) CaRDS ARE READ. QMF CARD PEPR PLLOT+ ‘WITH THE FIRST
FIVE NUMERIC FIELDS INTERPRETED A4S THE INOICES OF UP To FIVE STATE
VARIABLES TO APPEAR [N EACH PLOT,
DO 90 [=1,x5PLT
"REaAN({Ul«100) EVFRAY (NUM () 9 J=1414)
DO 68 J=1,3 : .
[FOIVERAEN KEY (Y GO To 203

Nnon
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003939 68 CONTIMUF : - . ' SRCST
0c400 XNVYRS{I)=0 SRCST
00401 DO 85 4=1.+5 SpRCST
00402 IFINUMI ) .LE,0) GO TH BS .4 SRCST
a0a03 IF(MUM()) . GTL99) GO TO 201 SRCST
00404 : ANVRS{TI=XNVRS (T +1 ‘ SRCST
00405 K=XNVRS (]} SRCST
004046 ) IF{XNPLLLE.O)Y GO TO 75 S SRCST
004607 D0 70 L=1..xNPL ) SRCST
004043 IF ANUM ) LFR L XPLILYY GO TO BO SRCST
00409 70 CONTIMUE : ) SRCST
00410 75 XMNep=xNeL«] . ' SRCST
80411 XPL{XNPL) =NUM LYY SRCST
00s12 . L=xneL SREST
00413 A0 XNLNC(T+K) =L . SRCST
00414 A5 COMNTINUE ’ . SRCST
0041% . 90 CONTINUFE SRCST
00416 GO 1O 1n SRCSY
00417 Ceos IF ERRORS OCCURED GEMERATE A DIAGMOSTIC. SRCST
00418 200 WRITE(UZ2+102) IVERR+INUMIT)sI=10e14) SRCST
00419 WRITE(U2.103) SRCST
00420 STnp .SRCST
00421 201 WRITE(U2:102) IVERRBy (NUM(T)sI=1s14) SRCST
00422 WOITE(UZ2,104) - SRCST
00423 S5ToP - SRCST
[ 1212 T 202 WRITE(U24102) IVERSs (NUMIT)s]=10,14) - . SRCST
60525 WRITE(U2+105) : SRCST
074626 SToe SRCST
0i«27 203 WRITE(U24+102) IVERRs (NUM{T)sI=1+14) ’ SRCST
00423 WRITE(UZ2+106) . . SRCST
00429 STor ’ SRCST
004130 100 FoguaT(ad 6x,1415) SRCST
00631 . 102 Foanar(33vpsessopRoar 6 DATA SECTION INPUT/10X+A4+6X41415) ’ SRCST
00432 103 FOoMAT (254 ILEFGAL COMMAND VERRY SRCST
60413 ‘ 104 FOPUAT (43M STATE VARTASLE IMDEX ,LE. 0 OR ,GT, 99) SRCST
00414 _ 185 FORMAT(4SH NO. OF PLOTS REQUESTED (LE. 0 2R ,GT. 20} SaCsT
QG439 106 FOoMAT(122H COMMAND VERPB ENCOUNTERED WHILE PROCESSING PLCT REn SRCST
00a3ls ~UEST. CHECK FOR NO. OF PLOTS REQUESTED .NE., NO. OF SUBSEQUENT CARD SRLSTY
66437 -5) ) SRCST
004138 ) END : ; SRCST
00511 SUBROUT INE XUNPAK{IVs IR EF.IT) ] s SRCST
60512 Caeo THIS SUARNUTINE UNPACKS THE INFORMATION STORED IN THE FLOW REFERENCE SRCST
00513 Cc TABLFES, . . . SRCSTY
003514 c v - WORD TO BE UNPACKEDN. SRCST
00515 C P - FLOA PRINT FLAG. : SRCST
00516 ¢ 1F - INNEX OF SOURCE COMPARTHMENT, SRCST
00517 ¢ 1T - INDEX OF DESTINATION COMPARTMENT, . SRCST
00518 I1P=1v /10000 SRCST
00519 I=tv-1Ps10000 SRCST
60520 IF=1/100 SREST
60521 IT=1~1F<100 _ SRCST
pus22 RETURY SRCST
00523 END . SRCST
00727 SUSPOUTINE START

00728 CO“MON/XSYS/TI“E-TSTAQT-TEND,DT1DTpRoDTPL:DTFL|Xf99)oXNF-XF(300)’

00729 - XFQ(JOO)?XVSToXSTIQQ!,XNPR9XPRIQQ)'XNPLvXPL(99)rXNPLTv

007390 - ANVRSI{Z20) 4 XHLOCI20,5)

00731 COMMON/SRLRS /P YEAR

00732 cnuuou/rpnpqxpzen.ﬂlzq.plzc.pl2n.923A.9239.Pesc.Pajo.paGA.naaB.

00733 - PzﬁA.Dasn.psba.P36C-P360,pasn.9458-956A.psea.p56c

00734 REAN(1+100) O].YEAR

00735 PEAD(1+100) Pl2a+P128.P12C.P120

00736 READ(1+10G) P24A,.P24B

00737 REAN(1.100) 2454,P458

00738 READ(}.100) 2238,P23R,P23C,P23D

0273% READ(IL100) P2/a -

05740 AEAN{1+100) PSH5ALPSHR,P5AC

03741 T O READ{1+100) 236A,P363,p36C.,I6D

GITa2 READTI100) (X(I)eT=1,49)

01743 REAN(1+100) TSTART» TENDWDTADTPRWDTFL

02746 100 FORvaAT(”F1(.0)

sl RETURN

[FLRV

P

Eun -
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Line
Number

Comment

100

339 to 343
418 to 420

345 to
349
353 to

372 to
511 to

347

366

386
523

The command verb and 14 numeric fields are read in. The
command verb is checked for a match with the list of legal
command verbs and I is set as an index to the command verb
encountered.

TVERB

END,
PRINT.
FLOW.
PLAT.
blank 5 (illegal)
other illegal

W - H

Only the first four characters are checked. |If a non-existent
or blank command is encountered a diagnostic is Issued and the
program is terminated.

KBDE is set to I and control is transferred to the section of
the subroutine responsible for the particular verb encountered.

An END. command signals the end of output centrol commands and
control is returned to the main program.

All values for the numeric fields NUM(I), I =1 ,..., 14 within
the range 1 < NUM(I) < 99 are inserted in the state variable

print stack XPR. "The stated number of stafe variables re-
quested for printing Is XNPR.

Each of the 7 consecutive pairs of values for NUM are checked
to be in the range 1 through 99. Each pair of values in NUM
are checked for a match with the flow indices contained in
array XFR which are retrieved for the check by routine XUNPAK.
If a match is found a print indicator flag of 1000 is added

to the value of XFR(I). For example s the flow (3-7) declared
in the source program was requested for printing then XFR(5)
would contain 10000 + 100 - 3+ 7 =10307.

The first numeric field on the PLAT request is assumed to
contain the number of piots requested and must be in the
range 1 g XNPLT < 20.
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Line

Numbe r Comment

395 to 416 The next XNPLT data cards are read in and processed one at a
time. The command verb portion of the cards must not contain
the recognizable commands END., PRINT., or FL@W. This feature
alerts the user if the number of cards following the PLET. card
is less than the number of plots requested on the plot card.
The first five numeric fields on each card are checked to be
in the range 1 through 99. Values less than or equal to zero
are assumed blank and are ignored. The following variable
definitions pertain to the operation of the 85 loop (line nos.
401 to b1k},

Variable Description

NUM(J} Value of the Jth numerics field.

XNVRS (1) The number of variables to be plotted
In the Ith graph.

XNPL The total number of different state-
variables to be plotted in all graphs.

XPL (L) The index of the Lth state variable to
be plotted.

XNLEC (T ,K) The location in array XPL contalning

the index of the Kth state varliable
to be plotted in the Ith graph.

102 Subroutine START was written by the user and included in the

727 to 746 generated program by the compiler. The three common blocks
were inserted into the routine by the compiler. The common
blocks SPARS and FPARS were provided by the user in the *ST@RAGE
block in the source program. The purpose of subroutine START is
to read in values of the user's parameters, the initfal values
of the state variables X(1) through X{9), and to change the
values of the reserved system control variables from their de-
fault values. If subroutine START had not been provided by
the user a dummy START routine would have been supplied by the
compiler.




9000S
00006
20007
00004
goco9
00010
60011

-00103
c0lo4
0014s
0Glos

00107 -

00108
e0i09
00110
o111
golre
00133
00114
00115
001ts
00137
00118
00119
00} 20
eolz2a
ogiz2
G123
0dl1z4
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Check and output initialized system variables.

SN Y IALIGE
\JINbL G oN

I STORE TIME
AND STATE
READ QUTPUT VARIABLES

CONTRAL DATA

PRINTZD
QuUTP. T

CHECK, INITHALIZE, AND
PRINT SIMULATIGN
CONTREL VARIABLES

PRINTED PRINT vaLUES
euTPUT oF FLIWS

PRINTED
BUTPUT

MPOATE STATE

GENERATE
PLET(S)

VARIABLES

PRINT INITIAL VALUES
@F STATE VARIABLES

PRINTED o STATE
auTPuT MIRIADLES

NT TIME

C...C

- 20

COMMOH/XSYS/TInE-TSTAUT-TEND‘DTrDTﬂR-DTPLoDTFLsX{99)QXNF-XF(
- KF:(’OO)-KNST.XST(QQIsXMPRoXPQlQQ)-XNQvath99)oXNPLTo
- XNVRS{20) + XNLOC(2045)

COMMONZXUNT UL U2,U3

CIMENSINN VAl (300)

INTEGER XNF-XF?-KNST’XSTuXNPRoXPR'XNPLoXDLoXHDLT'XNVQ59XNLOC
IMTEGFR Ul.U2+.u3

HECK Ay0 IMITTALTYZE STHULATION CONTROL VARTARLES.
IF(TEMD . LE.TSTARTY GO T0o loo
IFINT.LF.0.) GO To 101
TIME=YSTART A ’
IF(XNDQ.GT.O.AND.DTDR.LE.O.} GO T0 102
NPR=( '

TImueEPR=0,
IF(XNPR,LE.0) GO TO 1S
NPR=1

TIMEPR=TSTART

NP =0

TIuFPL =0, .
IFIXNPLLLELO) GO TO 20
NO[ =1

TIMEPL=TSTART
DTPL=(TEND-TSTAPT)/99.
IF(DTRL.LT.NT) DTPL=DT
NFL=0

TIMFFL=0,
IFtDTFL.LE.O.) GO TO 23
NFL=1

TIUEFL =TINME

STer

300)

SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST

SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SrpCsST
SRCST
SRCST
S5RCST
SRCSY
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SPCST
SRCST
SRCST



00125
goize
oalev
eniza
ociz?
¢a1390
0Cial
02132
001133
0134
84135
00135
00137
69138
00139
0810
00141
oCct1u2
0033
00144
00las
00laa
00147
00148
02149
03150
00151
0ois2
00153
05154

0ol5s
Co1i95
02196
goliar

0019a
00199
¢0z2oo
00201
go202
060203
06204
00205
00205
00207
anz208
00209
00210
o211

¢oz12

002is
02216
en217
00218
00219
bozezo
00221
0g2r2
00223
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Cew o QUTPUT SI%ULATION CHARACTERISTS AND CONTROL VARTABLES,

23 CONTINUE
WRTTE(UZv200) XMNSTWXNDR, XNPL 4 XNF
WRITE(UZ2.2011 TSTART-TEND'DT-DTDQ!DTPL‘DTFL

Coo o OUTPUT INITIAL VALUFS OF STATE VARIAQLES,

DO 10 Isl.XNST
J=XST{T)
10 VAL tTLI=x{ )
NLIMNE=XNST/441
NXHT=MON(XNST s 4)
IFINKNT NELO0) GO TO 11 .
NLINE=NLINE-} .
NKNT =4 o g
11 ul=}
0o 18 I=1sNLINE
IF(I.EQ.MNLINF) GO T0 12
J2=31+3 . )
WRITE(U2+202) (XST(J);V#L(J)'J=JI!J2)
GO TO 1H
12 J2= 91 4NxNT 1 L.
GO T0(13o1é.l6c17ls NKNT )
13 WRITEtUZs212) IXSTIJ}'VAL(J)oJ=J1oJ2)
6D 0 14
14 WRITEtU2+211) lXST(J).VALIJ)'J=JIoJ2)
GO TO 18
16 WRITE (L2:210) lKST(J)oVALlJ)vJ=Jl-J2)
GO 70 1=
17? WRITE(UZ2+202) (XST(J)-VAL(J)vJ=JI!J2)
18 Jl=)l+s
WRITE(U2+205)

Cee'sGENERATE DIAGNOSTICS FOP ILLEGAL CONDITIONS,

100 WRITE (U2.205) ]
WRITE(UZ2.207) TSTARTWSTEND
5Topr

101 WRITE(U2+20%)
WRITE(U2+280) DT ’ T .
5Tor '

102 WRITE (U2,206) .
WOITE (U2.209)
STne ) .

200 FOQMAT(20HISIuCAMD VERSTON 2.101SXeIBHINTITTAL CONDITIONS// /13X
- 37""0'0' OF STATE VADIAHLESD.o-c-.---ou--ol12/16x03‘0HQEGUESTED Fﬂ
'R PPI’\JT.o-...-..-..--.-IZ/IBKoJ‘oHE‘FOUESTED an PLOTC....'..........
--ol2/1131037H-‘i0. oF FLONS-...--...----o.ooo.on-oo-‘l:!’

201 FOQ"ﬂTl///EOK'E"HTSTA3T.--...-.......oE!?.S/EGX;BOHTEND...........
—.-..--El?.S/EGX-EOHUT.-..o--..-o.-.o-..!EIE.QIEOXvZOHTJTPR..-o-o---
-.......nEl2.5/20x|?OHDTPL................1ElE.5/20X¢20H9TFL.;....;
‘-.---anoo'.ﬁ-_l?aS//’

202 FOQMAT(IOX-kIEHX(-IEvGH) = 1E12.5¢5X))

205 FODMAT(EOHlRIMCnMD VEHéION 2,1s15X« 1BHSIMULATION RESULTSp(/)
206 rosuaT(azHoaaqooILLquL CONDITION -~ PARAMETER VALUZS)

207 FOQMAT(13HO TSTART(+£12.512H) LGE, TEND(+E12.5+1H})

208 FOIMAT(9HD DTI{ELZ.S549H) LLF. 0.)

209 FORMAT (44H0 PRINT REQUESTS ENCOUNTERED wHILE DTPR{4EL12,5.9H) .
=LE. 0.}

210 FORMAT(I0X+3(2HX(+T244H) = 1E12,5+5%) )
211 FORMATI10X42(24X(s12+4H) = 4E12.545x))
212 FOPHAT(IOXvEHX(112s4H) = +E12,5+5X)

SRCST
SRCST
SRCST

-SRCST

SRCST
SrRCST
SRCST
SRCST
SRCST
SRCSY
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCSY
SRCST
SRCST
SRCSY
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST

SRCST
SRCST
SRCST
SRCST
SRCSY
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
S]CST
SRCST
SRCST
SwCST
SRCST
SRCST
SRCST.

SRCST
SPCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
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Line '

Number Comment

104 to 107 The system control variables TSTART, TEND, DT, and DTPR are
checked for legal values. An illegal condition generates a
diagnostic and terminates the program, TIME Is set equal to
TSTART.

108 to 112 If PRINT. requests were processes and DTPR > 0 then the print
flag NPR is set to one and the time of first print, TIMEPR is
set to TSTART.

113 to 119 If PLBT. requests were processed then the plot flag NPL is set
to one and the time for the first record of state variables to
be plotted, TIMEPL is set to TSTART. DTPL is set to the maxij-
mum of (TEND - TSTART)/99 and DT.

120 to 124 If FL@W. printing requests were pProcessed, then set the flow
print flag NFL to one and set the time of flow printing TIMEFL
to TSTART,

126 to 154 The values of the system control variables and the initial

values of the state variables are printed on output.




003905
Q0005
nooo7
eooo08
60209
00010
ogol]
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Solve system of flow equations.

READ QUTRUT

STPRE TIME
AND STATE
VARIABLES

F
TIME
AR PLAT,

CONTROL DATA

1
LiparT 2}

- e -

PRINTED

GUTPUT

F

CHECK, INITIALIZE, AND

PRINT SIMULATIIN PRINTED
CINTREL VARIABLES SUTPUT

e-TSTARY

PRINT INITIAL VALUES
@F STATE VARIABLES

PRINTED
SITPUT

PRINTED
QUTPUT

[

PRINT TIME
AND STATE
VARIABLES

PRINTED

GENERATE

SUTPUT

DATE STATE
. VARIABLES

TIME+TIME + DT

PLOT(S)

The collection of highlighted blocks in the above flow charts are the

the parts of the program directly related to the computation of the flows and

the solution of the continuous system of difference or differential equations.

The three conditional branches which have been passed over at this time provide

for (i) the printing of tabular output, (ii) sowing of values for plotting,

and (il1) the printing of values of the flows.

separately on pages 85, 87, and 89.

These segments are treated

Coqugq/xSYS/Trug,TgTADT,TEHQ.DT,DTDQ.DTPL.OTFLox(99)-XNF-XF!3OO)- SRCST
XS {000 «XNSTeXST{99) « XNOR W XPR (9T ) s XNOL + XPL {95} 9 XPL Ty

ANVRS (2014 XL0CI22¢S)

COMMOMN/XUNTZUL W LI2,U3
DYMENSTINN var (300)

INTEGERQ XHF-XFQ-XHST!XSTvXNPRyXPRvXNPL.IDL,XNDLT'XMVQSnXNLOC
EMNTEGER U]l euU2eU3 .

SRCST
SRCST
SRCSTY
SRCST
SRCST
SRCST
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011ss Coe.ENTER THE STMULATION LoOOP, - . SRCST
01 1S6 25 CONTINUE . . : SRCST
0ris7 CaLl CYCLE ' SREST
0clna Ceo o GENERPATE NUTPUT IF REQUESTED, _ - SRCSY
00159 IF INPR,LELOLOR.TIHEPR,GT, TINE) GO TO 30 SRCST
00159 CALL XPRINT(vVaL} SREST
a01nl TIMEPR=TIHEPR+DTPY SRCST
00182 30 IFANPLLLELOOR.TIMEPL . GT.TIME) GO T0 3as . SRCST
00163 ' CALL XOLOT(VAL+0} . . SQCsy
00164 TIMEPL =TIMEPL+DTEOL - SPCST
001565 C. o .COMPUTE THE FLOWS, SRCST
00166 35 CALL XFLWS SRCST
00167 IF (NFLLLE.O,0R TIMEFL,GT.TINME) GO TO 40 SRCST
00168 TM=TIME+DT ‘SRCST
00169 WRITE(U2+203) TIMESTM ‘ SRCST
601790 Cee UPDATE THE STATE VARIABLES AND PRINT FLOWS IF REQUESTED, SRCST
00171 40 DO 45 I=1l.XNF SRCST
00172 TMFO=XFR(T) SRCST
00173 Cos RETRIEVE SOURCE (11) AND DESTINATION (I2) COMPARTMENT INDICES, AND SRCST
00174 c PRINT FLAG (IP) FOR THE I-TH FLOW, SRCST
0017s CALL XUNPAK(INFOIIPeI1s12) SPCSY
00176 XCIDY=X(J1}y=-XF{T)8DT SRCST
00177 t K(I2)=X{12)+XF{1)enT SRCST
polvre IFANFLLLE.O,ORLTIMEFL ,GT.TIME} GO T0 4% SRCST
00179 IFtIPLF.CY GO TO &S . .  SRCST
dolng WRITF(U24204) T1,124XF(T) ' SRCSY
6018} 45 CONTIMUE - : SRCST
0Cclg2 lF(NFL.LE.0.0R-TI“EFL.GT.TIME) GO TO S0 ' SRCST
00143 TIMEFL=TIMEFL +DTFL SRCST
00184 50 TIME=TIME+DTY SRCST
00135 IFCTIME.GT.TEND) GO To S5 ) . SRCST
00las ' G0 T0 25 ) : SRCST
60137 CoaaSTMULATION 1S COMPLETE, PREFORM END PROCESSING AND .PLOT GENERATION SRCST
00iza C IF QENUESTED, - SRCST
o0iag 55 CALL FINIS . . __SRCST
00747 SUAQQUTINE CYCLE .o

00748 RETURN

03749 . END

00225 SUSRPOUT INE XFLWS . SRCST
00226 . COMMON/ XUNT /UL W2 U3 SRCST
05227 coumowxxsvszriws.rsranr.TEND.DT.DTPQ,DTDL-DTFL-Xr99).xnrathaoo:’

86222 - IFDIJGOI-XNST.XST(QQ)'XNPQoXPR(QQ)oXNPL’XDL(99)oxNPLT9

a0229 - ?ansf?ﬂ:.xwLOC{zo.S) )

00230 COMMON/SPARS /P, YEAR

60231 COMHOM/FPARS/DIEAcDIEQopl2C-PlED-PEJAvP238vP?BC'PZJD-PEhAvPZQBg

007232 - P26Ac936acp36q-P36C-P?ﬁD-D&SAsFéSBv956A,P56a-PS6C .
00233 -0 IMTEGED XHF.XFQ!XNPRnXPPQXNF’LQXPL!XNSToXSTOU|!UZvU3 SECST
002234 IMTEGER X% ‘ . SRCST
90215 Cos s THIS SUSRNUTINE CAMBUTES THE VALUES OF TwE FLOWS AND STORES THE SRCST
0234 c VALUES IN THE COMPUTED FLOW STACK. -THE COVMPAOTMENTAL INDICES OF SRCST
00237 c THE K=TH FLOW IN THE CoupyTED FLOW STACK APE STORED IM THE K-TH SRCST
00233 c ENTRY OF THE FLOW REFENRENCE TABLE 4S Tw% SuMm OF THE FOLLOWING SRCST
00233 c TERMS: - SRCST
00240 c N#10000 FLOW PRINT FLAG (N=0+ NO PRINT =-N=1ls PRINT), SRLCST
0024} c 1#100 INDEX OF SOURCE COMPARTMENT, SRCST
00242 c J INDEX OF DESTIMATION COMPARTMENT. SRCST
00243 KN=0 ' ' } SRCST
00244 XN=xXN+1

00245 F=0,

002456 F=(P12A‘PIEQ°COSlPlZCoB.GPI#fTIMEwl.)/YEARII/PIZD

00247 IF(F.LT.04) F=p,

00240 X(Ry=F

00249 X(9)=X(9) +F#DT

00239 XF (XNy=F

0025} AN=XN+1 _

goos2 F=o0, .

00253 . F=P24AvEXP(TIME/DD4E)

00254 F=Fex(2)

00255 XF{XN) =F



00255
00257
0¢ess
00259
60260
00261
0e2e2
00263

00264
006255
00256
00267
00268
00269
00270
00271
060272
00271
00274
06275
00276
o2ty
00278
00279
00230
oo2al
00272
00283
00234
oo0zRrs
00286
00247
00228
00239
00290
ec231
Qbz92
00293
00294
062s85S
00294
Q0297
00298
60299
00300
00301
00302
00303
00304
o6305
00316
Qo307

Co3511
otsi2
060513
00514
00515
00516
00517
00518
00519
00523
00521
063322
00523

00750
e07%1
09752

DOoOOOO0

XN=XN+]1.
F=0.
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F=Ph5ﬂ*(1.‘SIN(?.EQI*(TIME~I.}/YEAQ*P#SB’}

F=Fu)x (4}
XF{XNY=F
XN=XN+1
F=0,
F=0,
XF{xN)=F
XN=XN+1
F=0, -
F=°l
XF{XN) =F
XN=XN+]
F=0,
F=a,

IF(X{2).LT7.20.) GO TO S
F=P23A+0238eSIN(2, 4P 2 (TIME-],) /YEAR~P233) #p21C

IFEF.LT.0,001) F=0,001

F=Fex{2)2p23n

5 CONTINUE
XF{XN) =F
XM=XN+1
F=¢,
F=P26A
F=F#X(6)
XF{XN)Y =F
AN=XN+]
F=°.
F=0,
RF(XN) =F
XN=XN+]
F=g0,

F=(956A“(1.‘SIN{2.“DI*(TIME-I.)/YEAP-PSGB\IQX(4I-P56C0X!S))/K(S!

F=FaX(5)
XF {XMNY=F
XN=XN+1

F=0,

TEMP = (PIGA+P36TSIN(Z, 2018 (TIME=-1,)/YEAR+P36C) )

IF(TIMELGT.230,) GO TD 10

F=TFnp
GO 70 15

10 F=TEMP= (385, -TIug) s110,
1S IF(F.LT,0,00035) Fe0.00036

F=FepP3608X{3)

XE(XN)=F
AN=XN+1

SURRQUT INE XUNPAK IV TPy IF 41T}

TABLES.
Iv
IP
IF
17

-

Ie=fv,10000

I=1v-1P=10000

IF=1/100

IT=7-1F=l0¢0

RETURY
ExND

SURRQUTINE FINIS

RETURN
END

»ee THIS SU3ROUTINE UNPACKS THE ILFORMATION STOFED IN THE FLOW REFERENCF

WORD TO BE UNPACKED,

FLOW PRINT FLAG,

INREX OF SOURCE COMPARTMENT,
INDEX OF DESTIMATION COMPARTMENT,

SRCST
SRCST

SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRECST
SRCST
SRCST
SRCST
SRCST
SKRCSY
SRCST
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Line
Number Comment
157 Subroutine CYCLE is called prior to each execution of the simu-

747 to 749 1ation loop. The simulation loop is executed once for each
time step DT from TSTART to TEND. Subroutine CYCLE in general
is provided by the user in the *ROUTINES block. Since our
example did not include the use of cycle the compiler provided
@ dummy routine to satisfy the call statement at line 157,

166 The values of the flows are computed in routine XFLWS. Most of

225 to 307 the coding in XFLWS was generated by the compiler using the flow
definitions provided by the user in the *FL@W block. A specific
example how a single flow is computed and stored follows.

269 to 277 The sixth flow contained in the source program s represented by
the coding in lines 269 through 277. The original source state-
ments follow.

12¢3).a

Coe s TRANSLOCATION OF ABOVE GROUND PLANTS TO ROOTS.
F=0,
IFiX12),.LT,.20.) GO TO § :
FeP23A«P2IARSINI2 P I#(TIME~1,) /YEAR=P238) ¢P23C
IF(F.LT,.0.001) F=0,001
F=FeX(2)*p23D

S CONTINUE

The compiler upon encountering the flow declaration (2,3).
generated an entry into the array XFR(6) = 203 at line 74 of
the generated program.

Lines 269, 270, and 277 were generated by the compiler. XN

is incremented by one. Since this s the sixth flow XN = 6,

F is set to zero. Lines 271 through 276 were copies from the
source statements and are the code which the user used to
compute the value of F, the sixth flow. At line 277 the most
recent value of F is entered into the array of computed flows
XF(6). The above procedure is performed for each flow declared
by the user. Therefore, at the completion of routine XFLWS the
first 11 elements of array XF contains the values of the 11 flows
defined by the user.

171 to 181 The DO loop beginning at line no. 171 is executed XNF times,

511 to 523 where XNF is the number of flows in the simulation. XFR(1)
contains the packed indices of the source and destination com-
partments of the Ith flow. Subroutine XUNPAK retrieves the
indices of the two state variables as I1 and I2, 1IP is the
flow print flag used to determine if the Ith flow had been re-
quested for printing. The description of flow printing is on
page 83. Since Il is the source compartment, the value of the
Lth flow XF(I) is multiplied by DT and the product is subtracted
iteratively from X{I1). Similarly this product is added
iteratively to X(I2),

_—__--——-.-——-.-—-_-_--...-——.q.__——_———-._-—-—_——-.--—_.._-—_——————-—-—---—-n-_—--._-
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Line
Number _ Comment

184 to 186 TIME is updated by the increment DT. If TIME is greater than
TEND an exit is taken from the simulat

fon loop. Otherwise, con-
trol is transferred to statement 25 and the simulation loop is
reexecuted.




001=8

00159

00150
001s]

00439
0044p
00441
00442
00443
00444
Q0445
00446
[ Y
10448
G449
00450
00451
00452

Print state variables.

DATA
SECTI@N
(PART I)

[ Narviauize’
e

{

READ dutpuT
CE@NTRAL DATA

CHECK, 'NITVALIZE, AND
PRINT SiMULATIGN
CONTROL VARIABLES

PRINT INITIAL VALUES
OF STATE VARIABLES

FRINTED
. SUTPUT

Gurrer Og AnD STATE
TR g E
euTPYY VARIABLES

_85_

ST@RE TIME
AND STATE

VARIABLES

FPRINT vALUEY
@F FLEWS

PRINTED
ouUTPYUT

PRINTED

DATE STATE
VARIABLES

GENERATE
euTPUT PLAT(S)

Lines 158 through 161 are contained within the simulation loop which

is explained on page 80.

in the main program.

Co+oGENERATE AUTPUT IF REQUESTED,

IF(NPR L E.0.0R.T

CatL

XPIIMNT (VALY

SURAROUT INE XOPRIMT (VALY

COMHOM/XSYS/TIMEoTSTAQTgTE
- XFR(300) +XNSTeXST (99}

- XNVRS120) + XNLOC(20,5)
COMMON/XUNT /UL «UJ2,,U3°

DIMENSION valL t300)
INTEGFR XMF +XFRVANSTeXSTaX

INTEGFR Ul,Uu2.uU3

CesTHIS ROUTIMNE PRODUCES PR

Cc IN THE PRIMNT REQUESTS,
CoauoeSTORE THE VALIIES OF THE STATE vag
C WORKING STORAGE ARRAY,

00 10 I1=!.XNPR

JEXPR (1D

IMEPR,GT.TIME) GO TO 30
TIMEPR=TIMEPR«DTER

NDvDT-DTDQ-DTPL'DTFL’X(99)
*XNPR+ XPR(99)

The entire simulation loop is physically located

s XNF « XF (300)»

s XNFLy XPL (39) s XNPL Ty

NPR.XPR;XNPL;XPLuXNDLToXNVRS-xNLOC
INTED OQUTPUT OF EACH STATE VARIARLE LfSTED

IABLES TO BE PRINTED IN THE QuUTPUT

SRCSTY
SRCST
SRCST
SRCSY

SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCSTY
SRCST
SRCST
SpPCST
SRCST
SRCST

T SRCST



0452
00454
03455
00456
Goasy
g04s8
00459
00460
00461
0452
09483
D04KG
00ass
00466
00447
0¢any
004k9
0Ga79
00571
oQar2
00473
00474
00475
00476
00477
00478
60479
00480
004nl]
00482
00482

00486
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SRCSTY
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST

-SRCSY

SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SPCST
SRCSY
SRCST
SRCST

.SRCST

SRCST

10 VAL (T)Y=X()
CouoFORMAT 2NN OUTOUT THE STATE VARIABLE NAMES AND VALUES: FOUR STATYE
C VARTASBLES PER LINE,

WRITE(U2+200) TIME
NLINE=XNPR/G ]
NXNT=MON (XNPR s 4)
IF(NKNTWHNELO) GO TO 1S
NLIMESNLINE-]
NKNT=4
15 Jl1=}
00 45 I=1.NLINE
IF(I.FQ.NLINE) 60 TO 20 .
JZ2=1+3 -
WRITE(Uu2+201) (XDP(JJ-VAL‘JS-J=J1’J21
GO TO 45 .
20 J2=] «MNT =] 4
GO TO‘?%O30|35040]0 NKNT )
25 WRITE(UZ2+202) (XPREIY s VAL (D) 2 d=J1042)
G0 TQ 45 .
30 WRITE(U21203) (XPRIS) WVAL(J) s =J1092)
GO TO 45 .
35 WRITE(U2:2041 (XPRIJ)WVAL (D3 »J=gl +42)
GO 7O 45 - .
40 WRITE(U2+201) (XPRESVAVAL () »u=JlvJ2)
45 Jl=l+4
RETURN
200 FOIMAT(ANOTIME = ,£12,5)
201 FORMAT(10X+4(2HX (s 12vtn) = 'E12.5+5X) )
202 FOOMAT(10Xe2HX (a12444) = s£12,5.5x)
203 rgguAT(IOX-a(Eth.lz.AH) = «E12,5,5X))
204 FORMAT(10Xe3(2HX(s12v4H) = 3E12,5+5X))
END
Line

Number Comment

159 to 161 (f the print request flag NPR is set and TIME is greater than
or equal to TIMEPR then the routine to print the requested state
variables, XPRINT, is called. The time for the next printing
of state variables, TIMEPR is updated by DTPR.

451 to 453 Array XPR contains the indices of XNPR in number state variables
which were requested for printing on PRINT. output command
cards. The values of these requested state varlables are stored
in the output working storage array VAL.

456 The current value of TIME is printed on a header line.

457 to 462 The number of lines required NLINE to print the XNPR values four
to a line is computed. NKNT is the number of values (1 < NKNT < 4)
to be printed in the last line.

463 to 477 Each of the NLINE lines of output are printed. The final line of

output is printed by the appropriate format contingent upen the
value of NKNT.




00le2
0¢ls2
05ine

0485
00485
Ce4a7
804813
t04Rn9
00499
00601
06G4G2
00593
00454
00LyS
00496
00s07
00494
00499
086500
43501
02502
00503
057304
o0esns
[ BTN
gxza7
03nna
Gas09
gi310
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Save values of state variables for plotting.

WA FARIZE
Jogscarky

I STARE TIME
» AND STATE B4
READ QUTPUT VARIABLES

¥
TEIME
FER PLOT

DATA
SECTION
(PART 1} CONTROL DATA
“DATA
: SECTION
LiPaRT 2 Y
PRINTED CHECK, INITIALIZE, AND
uTRUT PRINT SIMULATION PRINTED
RINT VALUES
CONTROL VARIABL
£s TPUY eF Flaws -
m PRINTED GENERATE
‘ SUTPUT FLOTIS)
JPDATE STATE
""'T""'E“ PRINT INITIAL VALUES VARIABLES
uTPUT OF STATE VARIABLES )

[ A &Y
1
PRINT TIME
AND STATE R
VARIABLES

PRINTED
QUTPYT

CoeeTHIS SOUTIME GENEOATES

c

F

30 iFtNDL.LE.G.nQ.T!"FDL.GT.TIME! Go TO 35
CALL Y21 0T (VAL»0} : -
TIWEDY =T IHEBL «DTPL

SURRQUT INE XPLOT(VALTISTOP)
CO“MOW/KSYS/T[“F"STADToTENDtDTvDTDQoDTPL!DTFL’x(99)VXNF!XF(300"
- bu(ﬁﬁﬂ)|1HST1!§T(QQ}-XNDROXPQ(QQ!'KHPLI!DLfgqlIXNPLT! i

= XNVESI{Z)) 4 XNLACIC0 5 -
COMMIN/XUNT /UL s 12,03
DIMEMNSINN vagr {300,
INTEGER XNF-XFR|‘NST‘XST.XNPRtXPR!XNPL-XQL'XNPL11XNVR50XNLOC
InTEGE2 Ul,u2,u3
ONE RECORD OF PLOT VARIABLE VALUES ON MASS .
AT EACH CALL,

S5ToRACE REVICE (Ul

C.soSTORE THE VALUES nF THE STATE VARIABLES TN BE SAVED FOR PLOTTING IN

c

Ceo o FORYAT FOR FACH RECOPD:

Iz EeNaNaNo¥oYeY

THE QUTPUT waakIng STORAGE ARRAY,
DO 10 1=1.xnOp
JExop ]

10 VAL (1y=xt))

PURDDSE

w020 NO, VAR ABLE

1 15Tnp FLAG T0 SIGNAL LAST RECORD oF STORED

' VALUFS (iST0P=]1 15 FIMAL. 1STOP=p0
. DTHERWISE),

2 T IME CURRENT STMULATED TIME.

3 THROUGH VAL (I VALUES OF THE XNPL STATE VARTABLES T0O &E
XNPE +2 : PLOTTED,

WRITE{(U3) ISTOP-TI“EO(VAL(I};I:leNPL)
RETURY
Enp

SRCST
SRCST
SRCST

SRCST
SRCST
59CST
SRCST
SRCsST
SPCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SREST
SPCST
SRCST
SRCST
SRCST
SRPCST
SRCST
SRCST
SKCST
SRCST
SRCSY
SRCST
SRCST
SRCST
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Line
Number

Comment

162 to 164

k97 to 499

508

If the plot request flag NPL is set and TIME is greater than or
equal to TIMEPL then the routine which stores the requested
values for later plotting, XPLOT, is called. The next time for
the storing of plot value TIMEPL is updated by DTPL.

Array XPL contains the indices of the XNPL 1n number state
variables which were requested for plotting. VAL(1) contains
the value of the Ith state variable to be plotted.

One unformatted record of information XNPL + 2 words long is
written onto file PLTSV which is logical unit number U3. The
value of ISTEP is normally zero. The last set of values written
is flagged by setting ISTBP to one in the last call to XPLOT.




00165
p0l66
00157
00168
00169
00170
00171
oolve
acl7l
00i74
00175
08176
00177
00178
00179
o0olng
00131
001R2
00183
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Print values of flows.

" \RIXiALITE
JibaTon

{ STORE TIME
AND STATE
DATA VARIABLES
SDATA READ QUTPUT
(PART I}

¥, CONTROL DATA

ME=TSTART
P""""E:’ PRINT INITIAL VALUES VARIABLES
suTey OF STATE VARIABLES ] -

FRINTED
QUTPUT

CHECK, INITHALVZE, AND "
PRINT SIMULATION PRINTED
e CONTRSL VARIABLES PUTPUT

PRINT VALUE!

ATE STATE

PRINT TIME
AND STATE
VARIABLES

PRINTED
QUTPUT

Co e o COMPUTE THE. FLOWS.
35 CALL XFLWS

Coe UPDATE THT STATE VARIASLES AND PRINT FLONS IF PEQUESTED.

Ceo s RETRIEVE SCURCE (11) AND DESTIN

c

40

45

IFANFL.LE.O,ORLTIMEFL,GT.TIME) GO T8 40
TM=TIHE«DT
WRITE (U24203) TIMESTM

DO 4S5 1=1.X4F
IMFO=XFa{])

PRIMT FLAG (IP) FOR The I-TH FLOW,
CALL XUMPAK(INFO+IPsIlaT2}
AUil1y=X{I})=XFil)epT
X(12)=X(I2)+XF1)eDT
TP ANFL L 0, DRTIMEFL ,GT . TINE) 6O TO 45
IF{IP,LELC) GO TO 45
WRITE (UZ2+204) I1+124XF(T)
CONT IMUE
IF(MFL-LE-U.OR-TI“EFL.GT.TIHE) GO TO S0
TIMEFL=TIYEFL+DTFL .

TIME«TI{ME - DT

PRINTED

SUTPUT

GENERATE

PLOT(S)

ATION (12) COMPARTHMENT INDICES: AND

SRCST
SRCST
SRCST

-SRCST

SRCST
SRCST
S5RCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SnCsT
SRCST
SRCST
SRCST
5eCsT
SPEST



Line
Number

Comment

167 to

175

178 to 180

182 to

169 If the flow print request flag NFL is greater than zerc and TIME

183

is greater than or equal to TIMEFL, then a time header for the
flow information to be printed is written.

The indices of the state variables (I1 and 12) of the Ith flow
are unpacked. The flow print request indicator IP Is also un-
packed by routline XUNPAK. |(f flow printing has been requested

(NFL > 0}, the time for Printing has been reached (TIME < TIMEPL) ,

and the Ith flow was requested for printing (IP > 0) then the
Ith flow is printed on output.

if flow printing occurred the next time of flow printing TIMEFL
is updated by DTFL.




WD RSTT
00101
00192
00193

03524
60525
00526
00527
00525
00529
00530
00531
00532
00533
00534
00535
00%136
005137
005313
Q0532
05490
0054
00542
00543
00544
00545
00546
0nNsa?
00548
00549
00550
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Generate plots 1f requested,

DATA

STORE TiME
AND STATE
YARVABLES
SECTION READ GUTPUT
PART 1} | CONTROL DATA 1

Lljm‘r;_‘ CHECK, INITIALIZE, AND I =
QUTPUT PRINT SIMULATION PRINTED
RINT VALUES
CONTROL VARIABLES i

T L

PRINTED GENERATE
BUTPYT FLET(SI
BATE STATE
PRINTED PRINT INITIAL VALUES VARIABLES
auTPuT BF STATE VARIABLES _ :
é
" Y
PRINTED PRINT TIME FINE
AND STATE 4 T
QUTFUT e S1ate @R PRINT
F
" |
IF(NRL L E,DY GO TO 60
CALL xPLOTI(Vilel)
CALL XPLGEN
60 STop

C..
c
c

Ceo

SURROUTINE xp| GEN
cowuou/xSYS/TIME.TﬁrapT.TEND-DT-nTpQ»DTDL-DTrL.x¢99).xNF.xrtaae;-
- XFP(3OO!-XVST-XST(QQJ-XNPR»XPRIQQ)cXNPL'XDL(99).XNPLT;
- XNVRS (203 + XNLOC(2045)
COMMON/XUNT /U1 ,02,u3
DIMENSINN ZLI0D)Y WXL THMEL 11D o YLINFU6)
IMNTEGER KNF-xFQ-XNSTcXST-XHPRoxDRvXNPL;XPLvKHDLTsXNVRS.xNLOC
INYFEGFR Ulsuz.u3
«THIS POUTINE GENEDATFS ThE FEQUESTED PLOTS UNDFR CONMTROL OF THE PLOT
GEMERATION VASIABLES, THE INFORMATION FOR PLOTTING IS ON THE
TEMPORARY MASS STQRAGE DEVISE {(u3). . 4
DO 35 IT=l+xNPLT .
XMIN=1,E50
XMAX==XMIN
YM[M=1.ESO
YMAX=2YMIN
«SEARCH THF PLOT DATAS DETERMINING MAX AND MIN VALUES FOR SCALING,
REWIND U3
20 READ (LI ISTOPSTIMES (Z1T)sI=1+XNPL)
- L IF(UISTOP.GE.1) 60 TO 27 :
KMINZAMINL (XU TN, TIME)
AMAX=AMAXT (XMAX,TIME)
NVARS=XMVARS(II)
Do 25 I=1.mVARS
LOC=XKLOCITIIT)
2Z=71(1.00)
YMINSAMIMI(YMINGZZ)Y

SRCST
SRCSTY
SRCST
SRCST

SRCST
SRCST
SRCST
SRCSTY
SRCST
SRCST
SRCST
SeCsT
SPCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SPCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
5RCST
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25 YMAXZAMAX}{YMAX.7Z)

GO 70 20
CesCALCULATE GRAPKTICAL SCAL ING VALUES.,

27 CaLt XRMDOYHINAYMAX o YMIN G YMAX)
ALINECLY=XMTY
ALTME(1Y)=XMax
XIMC=(XMAX-XuIN) /10,
X1ST=XmIM
DD 30 I=2+10
XKIST=XIST+XT1NE

30 XUINEtI)=X15T
YLINE(L)=YMTY o
YLINE(RY=YHAX
YIHC=(YMAX~YMIN)/S.
YIST=YMIN -
Do 32 1=245 ' .
YIST=Y1STYINC

32 YLINE(I)=YIiST

Ce o GEMERATE THE pPrLOT,

REWIND 113
CALL XGRAPH(TII tNVARS s XNLOCYXLINES YL INE oZoYHIN;YH&X;XHPL;XF’L)

35 CONTINUFE '
RETURN
END

SURROQUT INE XGRADH{NﬁL.NVR:NXLOC'XLINE-YLINE!Z;YMIN-YMAX'NN-NXPL)
COMMON/XUNT /UL s 124113
DIYMENSION HXLOC(ZO-S)'XLINE(II).YLINE(G)-Z(lDO).IP{)OO)-JCHAR(S)
DIMENSINN NXDL (99) :
INTEGER Ul.U2:U3
DATA qunnflwl-1H2.1H3.1Ha.1HS/
DATA IBLNNX/IH /. IDASHAIH=/y [EYEE/LHIZ IouarL/lH=/ .
Cees THIS ROUTINE GENERATES AND OUTPUTS ONE PRINTER PLOT AT EACH CALL,
KNT =0
JNT=0
DO S I=1sNVR
JENXLOCINPL o 1)
5 IPtNI=NxPLI
WRITE(U2.300) NDvaIvIpC11-I=1vNVR)
WRITE(U2.301 (YLINEIII-I=1.6)
CeasEACH PASS THROUGH THE FOLLOAING E£XPLICIT LOOP (STATEMENT 10 To
C STATEMENT &) GENERATES QNE LIMNE OF THE PRINTED GRAPH ON QUTPUT,
CueeREAD N NONE TIME STEP OF PLOTTING DATA,
10 READ{UZ ISTO”-Tluﬁs(ZlI)-I=erN)
IF{ISTNne,GE, 1} G0 TQ 40 ‘ :
C...IN!TIALIZE THE ouTPuT CHARACTER STRING (1P) T0 CONTAIN BLANKS AND
C GRLDWECAL PEFERENCE LINES,
KNT=K#Te]
ICyD= 1AL MK
IF{MnntKNT-IGJ.ﬂE.O) 6O T0 15
IF(V“T.L—OQIOO, GO TO 15 4
ICHD=1DASY )
IS5 D0 29 1=14100
IP(l)=1rHR
IF(M03(lc20).NE.0) G0 To 20
IF(l.Fn,.100) Ga To 20
IPtIYy=TEYEE
20 CONTINUF
Cou INSERT PLATT ING CHAQACTERS INTO STRING WHICH REPESENTS THE PLOTTED
C VARTARLE, .
DO 30 I=1.nvR
LOC=N1LOC{MPL-1)
ZZ=7 (00} .
C...DETED“INE LOCATION aF PLOTTING CHERACTER [N STRING ACCORDING To
c VALUZ pF DEPENDEsT VAQTABLE (2Z) ANnD SCALING PARAMETERS,
Zl=l.699.*IZZ-YMIM)/(YHAX~YHIN}
12=71
Li=127
IF((ZI-ZJ).GF.O.S) 1Z=17+1

SRCST
SRCST
SRCST
SRCST
SRCST
SrRCST
SRCST
SRCST
SRCST
$2csT
SRCST
SRCST
SRCST

-SRCST

SRCST
SRCST
SRCST
SRCST
SRCST
SRCSY
SRCST
SrRCST
SRCST
SRCST

SRCST
SRCST
SRCST

SRCST
SRCST
SRCST
SRLST
SPCST
SRCST
SRCSY
SREST
SRCST
SRCST
SrCST
SRCST
SRCST
SRCST
SRCST

SRCST
SRCST
SRCST
SRCST
SaCsT
SRCST
SRCsST
SPCST
SeCST
SRCST
SRCST

- S5RCST

SRCST
SRCST
SRPCST
SRCST
SRCST
SRCST
SRCsST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST



00619
0c620
00521
00622
00523
00624
004625
00626
0as27
00628
00629
¢0As30
00631
005932
00533
00635
00435
005336
08537
00638
00539
00540
(3641
02642
32543
0L944

00545
00646
00647
o648
00549
005650
0065]
06652
005653
05654
(6555
C0656
00557
09558
00659
006460
00651
00462
006A3
00664
60665
00666
00667
00668
20669
00570
00571
00672
00673
006746
60675
00676
00677
005678
00579
00620
00651
00682
006483
00684
00585
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CesSTCRE PLOTTING CHARACTER IN STRING,
JRZIP(IZ)
ICHR=JCHAR ()
IF(IP,EN, 18 8K) 69 TO 25
IF(P,EN,IDASH) GO TO 25
IF( P ER,IEYEE) GN TD 25
IF (P ENLICHR) D TO 30
IC R =1011AL
25 Ie{7Z)y=1C1Rr
30 COMTINUE
Coe s OUTPUT CHARACTFR STRING.,
IF(rNT R0 0RUONIKNT 2103 EQ.0) Go TO . 35
WRITE(UZ24+4302) (IP({I1)sI=1+10G0}
GO TQ 10 -
35 JUMT=JNT+1 : :
WRITE(U2+303) ALTINE(UNT )« (IP{I)s1=1+100}
GO Y0 10 : -
40 WRITE(U2+304)
RETUR: . )
300 FORMAT(LI2H] PLOT NO. +12//20X+S{11+s5H = XLel2slH)s4X)}
301 Fo:uar¢////13x,512.5,5(sonIE.S:/zox.lHo-lonlHooallgx,lﬂ*)fzox.
- 100 (1HH))
302 FOPMAT (19X e 1HH 100411 HH}
03 FORIMATISXWE12.5434 +He 100A1 s LHHY
304 FORMAT(20X,100(1HH})
ENDY

SURRQUT INE XRND(ZVTNsZMAX ¢ QNZM TN s RNZMAX)
CosaGIVEN ZUIN AND Z¥2Ke THIS SUSROUTINE DETERUINES AN APPQOPRIATE

C SCALING FOR A& GRAPH OF A FUNCTION WHOSE VALUES RANGE FROM ZMIN
c TO 7Zmax, -
[ RNZMIN AND BNZMAX ARE THE EXTREME VALUES OF THE GRAPH,

CosoThE CASE WHEPE ZuIN = ZumaX IS TREATED SEPARATELY,

IF (ZMINJNE,ZNMAX)Y GO TO 20

IF (ZwaX,NE,0.7 GO TO 1}

RNZMIN = -1,

RANZMLX = ],

GO T0 27 .
CousSCALE 2 UNTIL THE FIPST SIGNIFICAMT DIGIT 1S IN THE THOUSANDS
c PLACE AND ROUND AT THE DECIMAL PLACE.

ZMAX
: 0 ) o .
F (2.6E.1000.) GO TO 3 T
z°10|
I-1 : ' .
0T 2 ' : . "
F (2.LT.10000,) GO ToO &4
2710, -
[+1 F;
o T0 3

9 2 = INTUZ+.5)
Cos DETERPVINE THE NUMRER OF SIGNIFICANT NIGITS IN Z+ TRUNCATE THE
c LAST ONEs AND USE THIS NUMBER AS A BASIS FOR SETTING THE

-

~n
N s e gy
%0

W
St N o G
nwn

C GRADH VALUES, -
Z = Z/IOU
I = 11

S ZRANN = INTHZY
IF (ZRNN.NE.Z) GO TO 6

Z=2s19.
I = Is]
Go 10 5

6 IF (Z,6F.0.) RNZMIN = ZaND-1,.
IF (2,L7.0,) RNZMIN = ZRMD~-2,
RNZMAX = RNZMINe],
CusaRESTNRE THE NIIMBEDS TQ THE ORIGINAL MAGNITUDE,
RMZMIN = PMZMIN®10, 28]
RNZMAX = RNZuaXelg,e=]
GO TO 27

SRCS
SRS
SRCST
SRLCS:
SRCST
SRCST
SPCST
SRCST
SPCST
SRCST
SRCST
SRCST
SRCST
SRCST
SPCST
SRCST
SPCST
SACSY
SPRLST
S50CST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST

SRCST
SRCST
SRCST
SRCST
SRCST

"SRCST

SRCST
SPCST
SRCST
saesy
SPCST
SRCST
SeCST
SpCsT
SRCST
SRCST

" SRCST

SACsT
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCST
SRCSTY
SpCsT
SRCST
SRCST
SRCST
SPCST
SRCST
SRCST
SRCST
SRCST

+ SRCST

SRCST
SRCST

- SRCST

SRCST



gosns
00587
[T
00699
00595
0062]
Q0692
00693
00594
00435
004596
Goa9T
f0w9g
00699
GQ700
40701
207p2
GO0703
00704
00705
00796
00707
00708
06C709
00710
00711
gor12
06713
00714
00715
0u716
60717
Q0718
00719
00720
00721
00722
00723
00724
60725

_94_

CoosIN THE GENERAL CASE THE DIFFERENCE . ZMAX~ZMINs IS TRUNCATED To SRCST
¢ THZ FIRST SIGNIFICANT DIGIT AND FENLARGED IF NECESSARY Tg : SPCST
C ENCOMPASS THE ENTIRE RANGEs IMIN Tn ZIMAX, : SRCST
20 VAQ = ZyMAX-7ZYIN ) . SRCST
I =0, ‘ ) SRCST
21 IF (VAR GE,1.) 60 To 22 - SRECST
:AR = VAR®l0, . . SRCST
= [-1 : :

G0 10 21 . sheay
22 IF (VAR.LT,10.) GO TO 23 A o SRCST
VAR = VAR/1g, . SRCST

I = 1.1 ’
GO TO 22 : ' gggg;
23 RMVAR = INT (VAR) SRCST
iF (RMVAR,EN,VAR) GO TO 24 SRCST
If {VAR.GT,.0,) BNVAR=RANVAR+], SRCST
IF (vaR,LT,0,) PNVAO=RNYARSY , SRCST
Coe s TRUNCATE 71N AT THE Sauf DECIMAL PLACE AS THE OIFFEPENCE, SRCST
c ZMEX-ZMIMN. WAS TRUNCATFD AMD LOWER ThiS VALUE IF NECFESSARY SRCST
c TO TMSURE THAT IT 1S (ESS THan ZMTN, THIS VALUE IS USED FoR SRCST
C RNZuMIM AND THE TRUNCATED DIFFERENCEs PNVARY IS ADDED To SRCST
c OATAIN RNZMAX {(RnVAR 1§ ENLARGED IF NECESSARY TO INSURE SRCST
¢ INCLUSION OF THE ENTIRE INTERVAL Y . SPCST
24 2 = ZMINS] G 28 (] ) - SRCST
£Z = ZMAXelQ,to (1) ] : SRCST
IRND = INT(Z) . SRCST
IF (VAR.LT.0) G0 T 25 - . SRCST
IF (2.65.0.) anZuIN=ZeND SRCST
If (Z,LT.0.) RNZMIN=ZRND-1, SRCST
IF (RNZMINSQNVAR,LT.22) RNVARSRNVAR+], ) ‘ SRCST
GO TO 26 ) SRCST
25 IF (2.6T.0.1 RNZMIN=2QND+1, SRCST
IF {Z.LE.D.) RNZHIMN=2RND SRCST
IF (RNZMIN+RNVAD ,GT.72) RNVAR=RNVAR-1. SRCST
26 RNZWAX = PNZMIN+RNVAR SRCST
Cee-RESTOOL THE RUMSEDS TO THE ORIGINAL MAGNITUOE SRCST
RNZMIN = RNZMIN®)g,ve] SPCST
RNZHAX = RNZMAXS]p,ce] . SRCST
27 CONTINUE ) : . ' S]CST
RETURN , ) SRCST

Line
Number Comment

535 to 572 The D@ loop starting at line 535 is executed once for each plot

requested. II is the number of the current plot. For each

plot the data is read in two passes. The first pass on lines
542 through 552 scans the data to determine the minimum and
maximum values for all variables in the ITth plot. The values
to be written out at each grid reference line are computed in
lines 554 through 568. The second pass through the data is made
within routine XGRAPH which is called once for each plot to be
generated from line 571.
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Line
Number

Comment

554
645 to 725

585 to 589

593 to 594

597 to 607

610 to 628

630 to 635

Routine XRND is called which, when given the minimum and maximum
values of the dependent variables returns appropriately rounded
values for minimum and maximum suitable for use as the extreme
values for the plot.

An index of the state variables plotted in the NPLth plot and
the character which represents each state variable in the plot
is written. IP{I) currently contains the index of the Ith

state variable to be plotted and Is only used here has temporary
working storage.

One record of data Is read in. If IST@P is greater than or equal
to one, the currently read record is the last and an exit from the
graphing loop is taken. Each pass through the loop reads in one
time-record of data and produces one printed line of graphical
output. The independent variable, TIME, runs down the printed
paper.

The graphical output 1ine IP s Initiallized to contaln blanks
and graphical reference lines. KNT is the current output line
number. Every tenth line down the page is a reference 1ine and
is filled with dashes. Every 20th character in the line Is a
reference line and contains an "I\,

The DO 30 loop inserts into the output line the appropriate
character at the appropriate location In the 1ine for each of

the NVR variables to be plotted in the current graph. NXLSC(NPL,T)
s the location in the data record Z of the value of the 1th
variable in the NPLth plot. The value of the varfable 77 is
scaled to produce a character position in the output line 1z.

Grid lines and blanks are replaced by the character. |f two or
more different characters representing plotted variables is

stored, then an equal sign Is inserted in the 1ine.

The graphical output line is printed. If the current line is a
reference line. The value of the reference line is printed In
the left hand margin.
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