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FOREWORD

This report documents the CDC version of the SIMWEST computer programs devel-
oped by Boeing Computer Services Company under NASA Contract DEN3-42, “An
Expanded System Simulation Model for Solar Energy Storage". The SIMWEST codes
were originally developed for simulation of wind energy storage systems. The
current version of these codes also includes solar-photovoitaic ensrgy systems
| modeling. This project was conducted under the sponsorship of the Division of
Energy Storage Systems, DOE, under the direction of Dr. G. C. Chang, and was
administered by the NASA-Lewis Research Center Thermal and Mechanical Storage
Section with Mr. L. H. Gordon and Mr. R. H. Beach as Project Managers.

“This report is in two volumes.

I. CDC User's Manual
I1, COC Program Descriptions

The Boeing principal investigator Tor this project was Dr. A. W, Warren. Major
contributors in the development of SIMWEST were Dr. R. W. Edsinger, Dr. J. D.
Burroughs, and Dr. Y. K. Chan.
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1.0 INTRODUCTION

This vo?umé describes the computer programs for the CDC version of SIMWEST
released in March 1979, Each 5+ ‘e following sections contain a verbal
program description with macro Tlow charts, and source code 1listings Tor each

major program entity. Section 2.0 describes the model generation precompiler

program (EASY) which creates a Fortran model for the system to be simulated.
Section 3.0 describes the simulation program (NONSIM). This is the executive
program that exercises the Foritran model generated by the model generation
program. Section 4.0 describes the file maintenance program (FILOAD)., Section
5.0 describes the pr1nter p]otter program (NSMPPT) which is a post processor
for the simulation program. The component 1ibrary source listings are given in
Section 7.0 of Volume I, CDC User's Manual. '

' BCS 40262-2 PAGE. 2% INTENTIONALL BLt 1



2.0 VMODEL GENERATIOM PROGRAM DESCRIPTION
2.1 INTRODUCTION

The Model Generation program accepts program commands which describe the sys-
tem model in terms of standard components. Each standard component is repre-
sented by a subroutine. The program.then constructs a FORTRAN model which
consists of a series of calls to these subroutines. In addition to generating
the FORTRAN source code for the system model, the Model Generation program
produces a Tine printer drawn schematic diagram of the system and a 1ist of the
input data required to compiete the mode] description.

Upon compietion of medel generation, the FORTRAN source code is compiled and
the resultant object code is available as input to the simulation program. The
model source code may be punched onto cards for storage or manipulation by the
system analyst. The model object code is also stored on a parmanent file. In
this way a given model cai be used for several simulation runs without having
to regenerate the model for each analysis.

2.2  PROGRAM STRUCTURE

Figure 2.2-1 contains a macro flow diagram of the Model Generation program.
This flow diagram shows the principle tasks of the program. For each task, a
statement number in the main program is given along with the name of the
principle subroutine that accomplishes the task.

The first task upon starting program execution is to obtain the current 1list of
all standard components. The SIMWEST program was designed to be independent of
the number or type of standard components. A1l that is required of the
standard components is that their inputs, outputs, and table quantities be
arranged according to certain rules discussed in Section 6.0, Volume I.

The sequence of performing the subsequent tasks is very model dependent. As
each task is identified and performed, data describing the system model are

BCS 40262-2
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FIGURE 2.2-1 SIMWEST MODEL GENERATION PROGRAM - MACRO FLOW DIAGRAM
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accumulated on a random access temporary file. This file, TAPE7, contains a
list of inputs for each component ih the system model. As inputs are satisfied
by model connections, their names are modified to indicate the source of the
input information. A 1ist of model component names, CMPMOD, is kept in core.
In addition to the component name, this Tist contains codes indicating the
Tocation of the companent on the model schematic, the symbol to be used for the
component and the number of inputs the component reguires.

Once the END OF MODEL command is received, the data accumulated for the model
is processed to generate the model source code and the model schematic diagram.

The following sections describe each of the major tasks shown in Figure 2.2-1.
Source Tlistings for all subroutines are included in Section 2.3.

2.2.1 Command Interpretation

The second task performed by the program is to begin the interpretation of data
cards which contain the system model description commands. Figure 2.2-2 con-
tains a macro flow diagram of the command interpretation process.

As each command card is read, it is printed to provide a record of progress
through the model description. The model description is given as a series of
“phrases". These phrases are identified in each card image by the routine,
NXTPH, which Tlocates one of the allowable phrase delimiters: comma, (.1,
equals, [=], left or right parenthesis, [()], or three or more blanks. When
the end of a card is reached, a blank phrase is returned by RXTPH which causes a
new command card to be read.

Each phrase is first tested against the set of command phrases, shown in Table
2.2-1. If a match is obtained between the first ten characters of the input
phrase and one of the command phrases, the program branches to statement 400.
At statement 400, tests are performed for unfinished tasks such as component
definition that mus" be completed, or the end of the direct FORTRAN input task.

BCS 40262-2 5
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TABLE Z,2-1 MODEL GENERATION PROGRAM COMMAND PHRASES

| PHRASE
ADD PARAMETERS
ADD STATES
ADD TABLES
ADD VARIABLES
DIAGNOSTIC CONTROL
END OF MODEL
FORTRAN STATEMENTS
INPUTS
LIST STANDARD COMPONENTS
LOCATION
MODEL DESCRIPTION
PRINT

PUNCH

BCS 40262-2

USE
Direct addition of parameters to model
Direct addition of states to model
Direct addition of tables to medel
Direct addition of variables to mode’
Control diagnostic printout to model
Specify end of model description
Specify start of FORTRAN statements
Specify input components
Request Tisting of standard components
Specify component location on schematic
Specify start of model description
Reguested printed model output

Request printed and punched model output



Once any unfinished task has been completed, a branch is made at statement 420
to the new task.

If the finput phrase is not identified as a command phrase, its first two
characters are compared to the list of standard component names, at statement
325. If the phrase is identified as a standard component, the program proceeds
to either the new component routine, NEWCOM, or the component input routine,
INCOM, depending on the current task.

If a particular command phrase requires additional modifying phrases, these
phrases will be located on the command card and examined as to their suita-
bility as a part of performing the requested task. For example, the INPUTS
task will check for modifying port numbers or physical guantity names associa-
ted with the input component. The "suitability" of a phrase will be determined
by assuring that it is numeric, a physical quantity name, etc. depending on the
specified task.

2.2.2 LOCATION Command Execution

The LOCATION command introduces the definition of a new component into the
system model. This command must be followed by a numeric phrase that specifies
the component Tocation on the model schematic diagram. Failure to furnish a
numeric Tocation number causes a warning to be printed and the component will
not appear on the mode] schematic.

If the previous command involved the specification of a component LOCATION, or
INPUTS, the input guantity list for that component is stored before examining

the next phrase as a valid Tocation number.

2.2,3 New Component Name Examination

The next phrase following the location number phrase should contain the name of
a standard component. When this occurs, the subroutine NEWCOM is called.

8 ' BCS 40262-2
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If the name is not that of a standard component, a warning message will be
printed and the program will continue on with command card interpretation.

A flow diagram of the NEWCOM subroutine is shown in Figure 2.2-3, The main
purpose of the NEWCOM subroutine is to get copies of the input and output lists
for the specified component. Master copies of these 1ists are stored on input
file TAPE78 for all standard components. -However, if a component has already
appeared in the model description, an input 1ist for that component will be
stored on local file TAPE7. This copy of the input Tist must be used since it
may contain information regarding previous connections.

Additional tasks performed by NEWCOM include storing the symbol number, loca-
tion number, and number of inputs, in the component name. These three integer
numbers are stored in the Tast six characters of the component's name by means
of the PUTCOD routine, The PUTCOD routine allows up to & integer values to be
stored in a single 10 character word. These integers may assume values between
+ 2047. The routine GETCOD is used to retrieve these values. Figure 2.2-4
shows how the ten characters of each model component's name are used.

The PUTCOD routine is also used to store each model component's identification
numbeyr, IDCOMF, in the LOCATION sequence array, SEQA. Components are assigned
consecutive identification numbers as they first appear in a model descrip-
tion. These numbers define the segquence of component names in the model
component name list, CMPMOD, and are used as the record numbers for the com-
posient input Tists on the mass storage file TAPE7.  The sequence array, SEQA,
stores the component identification numbers in the sequence that is specified
by the components' LOCATION statements. In some cases this sequence may differ
from that of first appearance in the model description. The LOCATION statement
sequence specifies the sequence that each model component subroutine is to be
called in the system model.

BCS 40262-2 - 9
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_2.2,4 Inputs |

The INPUTS command proceeds one or more instructions specifying those com-
panents which provide inputs to the compenent which has just been Tlocated.
Component finterconnections are made in the routine INCOM. Connections are
recarded in the Tists of inputs which are generated for each component as they
are -introduced into the model. The source of an input is indicated by replac-
ing the standard physical quantity input name with the output quantity name of
the source. Characters 4 through 7 of this name identifies the scurce com-
ponent.

Figure 2.2-5 gives a macro-flow diagram of the INCOM routine. Upon entering
the INCOM routine, input and output name Tists are obtained for the upstream,
i.e., input component. If this is the first appearante of this component, the
input 1ist is obtained from the input file TAPE?S, via the routine COMDAT. If
the component had previously appeared in the model, it will have an input Tist
on Tocal file TAPE7, which will be used. The next phrase after the upstream
component name is then examined. There are three valid possibilities for this
phrase, It can be blank or another standard component name in which case the
default option of connecting all matching physical quantities at a pair of
ports is taken. If this phrase is numeric, it is assumed that ports are being
specified and all matching quantities at those ports are connected, via the
routine PORTCN. If the phrase is alphanumeric and matches an output quantity
of the upstream component, only the specified physical quantities are connec-
ted. Before returning from the INCOM routine, the input Tist for the upstream
component s stored on TAPE7.

2.2,5 END OF MODEL Command Execution

The END OF MODEL command indicates the end of the model description., This
command initiates the model generation process by the ENDMOD subroutine. The
ENDMOD subroutine generates the FORTRAN source code for the system model rou-
tines EQMO, DATAIN, and BLOCK DATA MODEL and forms the model input requirements

12 BCS 40262-2
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Tist. The principle sources of data for the ENDMOD routine are: (1) the
collection of input name lists for each model componen®, stored on TAPE?;
(2) the Tist of model component names, CMPMOD; and (3) the location sequence of
the model components, stored in SEQA. These lists describe all connections
that have been made between standard components, the component names, and their
location sequence in the model description. Figure 2.2-6 gives a macro flow
diagram of the ENDMOD subroutine.

The subroutine COMORD is called to assure that the model equations are in
explicit form. This is done by forming a binary connection matrix for the
system model. Only those inter-component connections that involve variables
are considered. For the model to be explicit, no component can receive an
input from a variable which is calculated by a component occuring after it in
the calculation seguence. Since states are not calculated by the component
subroutines, (only their rates are), their values do not change within the EQMO
routine and they can be used as inputs to any component in the model. If any
direct FORTRAN STATEMENTS appear in the model, they are assumed to be dependent
on all preceding components in the sequence. The COMORD routine calls the
subroutine ORDER to test if the connection matrix is in Tower tfiangu1ar form,
indicating an explicit system model. If this is not the case, ORDER will
attempt to put the connection matrix in Tower triangu]ar form by rearranging
the sequence of component subroutine calis. If a successful rearrangement can
be made, a notice of those components whose sequence was changed will be
printed. IF the system model contains an implicit Toop which cannot be removed
by rearranging the component seguence, a warning will be printed, -pointing out
those components that form the implicit loop.

Once the sequence of model component calls has been established by COMORD, the
source code for the subroutine calls is generated by the routines CALLCP and
ENDCOM for standard components. This source code is temporarily stored on
TAPE12.  Lists of the state, variable, and parameter names contained in the
model are also generated at this time and added to TAPES, TAPEll, and TAPE1O,
respectively. These tasks for all system model- components and any direct

14 | BCS 40262-2
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FORTRAN STATEMENTS, are compieted when statement number 90 of ENDMOD s

. reached.

The source code statements for EQMC are next written onto TAPES. The subrou-
tines COMGEN and TABGEN are used to generate common statements for the model
states; variables, parameters, and tables. The calls to standard components
are transferred from TAPEL2 to TAPE9 and the VARSET and RATSET entry point
statements are added to TAPE9 to complete the source code for EQMO.

At ENDMOD statement number 700, the generation of subroutine DATAIN begins.
The statements in DATAIN provide default values for the integrator error con-
trols and the value of .99999 for all model parameters. If tables are prasent
in the models, the routine TABDAT generates the common /CTABLE/ containing the
single array TABLES which is used to load tabuTar data into the model. TABDAT
also loads the arrays, TABNAM, MAXDIM, and LOCTAB with the table names, maximum
dimensions, and pointers that are used in the table data input process.

At ENDMOD statement number 860, TAPE12 is rewound and the start of the Input
Requirement List for the model is placed on it. Subroutine TABCAL is called to
place the table information in this Tist. A call to the table input routine
TABIN is added to TAPEY, completing the DATAIN subroutine source code genera-
tion.

The BLOCK DATA MODEL routine source code is then added to TAPE9. The routine
COMEQU 1is called once for each of the state, variable, and parameter name
Tists. This routine generates additional name afrays and equivalence state-
ments whenever the number of names in a 1ist exceeds 130. This is necessary to
accommodate a compiler limitation of only 19 continuation cards in a single
data statement. The NAMARY routine is used to transfer the state, variable,
and parameter names from Tapes 8, 11, and 10 into source code data statements
on TAPES. The final task of the ENDMOD subroutime is to add the parameter and
state names of the model to the Input Requirement List on TAPE12.

16 BCS 40262-2



2.2.6 FORTRAN STATEMENTS Command Execution

The FORTRAN STATEMENTS command aliows FORTRAN source statements to be inserted

 directly into the system model. When this command phrase is encountered, a

component name of FORT is added to the wmodel component name 1ist. Subsequent
lines of instructions are then piaced on the source file, TAPEQ. The first
phirase of each subseguent line of instruction is compared with the SIMWEST
command phrases. When a recognizable command is encountered, the direct FOR-
TRAN mode terminates and the word FORT is written onto TAPE9 to mark the end of
that block of FORTRAN statements. The recognized command is then executed.

Tests are included in the ENDMOD and COMORD routines to provide specizl hand-
Ting of any "FORT" components. If the ENDMOD routine encounters a FORT com-
ponent while generating calls to standard components, it transfers the FORTRAN
source statements from TAPE9 to TAPElZ, thus placing them in the proper
sequence in the model equation subroutine, EQMO. If the COMORD routine
encounters a FORT component while generating the model connection matrix, it
specifies that inputs are provided to the "FORT" component by all previous
components in the model sequence. This assumption assures that any inputs
available to the FORTRAN statements in the given model sequence will also be
available if the model component sequence is rearranged to remove implicit
expressions.

2.3 MODEL GENERATION SOURCE LISTINGS

Compilation Tistings of the source code for the model generation program fol-
Tows. Several subroutines such as NXTPH and KOMSTR are used in several of the
programs and will be found in the source listings for the FILOAD program
(Section 4.3). The names of the model generation routines, listed in alpha-
betical order, are as follows: ' '

BCS 40262-2 17
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BLOCK DATA
CALLCP
COMEQU
COMGEN
COMORD
- CONNCT
EASY
ENDCOM
ENDMOD
HLINE
1JBIT
IJBIT1
INCOM

B e ———

LINE
LISTSC
NAMARY
NAMGEN
NEWCOM
ORDER -
PORTCN
SCHEMA

- SYMBOL

TABCAL
TABDAT
TABGEN
VLINE

BCS 402622



BLOCK DATA
COMMON/CCCINP/OCINPT €10) /COCOUT/0COUTP(20)}/COCCRI/ZOCCRIT(LO0})
COMMON/COC/NOC IN,NOCOUT o NOC: NOCMODy NOCCR » LCCTCy I0OCAN, TX0C
DATA OCINPT/100%{1H }/,0COUTP/100%{1H )/

DATA NOCIN/O/,NUOCOUT/0/3sNOC/~1/5NOCMOD/~1/ sNOCCR/0/4LOCOC/ -1/
1+ I0CAN/O/+IXGC/1

END : '

BCS 40262~-2 19



CCALLCP :
SUBROUT INE CALLCP{COMNAM,NOCOMP,SOURCEISOURsIVRSETOUTPUT)
C VERSION 2. REVISED: DEC 15 1975
C PURPOSE: TO INITIATE CALL GENERATION FOR STD. ECS COMPDNENTS
c CALL SEQUENCE: COMNAM — COMPONENT NAME
c NOCOMP -~ COMPONENT NUMBER
C SOURCE - SOURCE CODE ARRAY
c ISOUR ~ SOURCE CODE ARRAY POINTER
c IVRSET -~ ARRAY CONTAINING VARSET:RATSET INFORMATIO
c OUTRPUT - WORK ARRAY FOR OUTPUT TABLE NAMES
COMMON/CIO/IREADy IWRITE, IDIAG/CTAB/NOTAB» TABNAMIL)
COMMON /CORDER/NOXsNOVyNOP
DIMENSION IVRSET(1)¢SOURCE(8}
1yCALLS{2),0UTPUT(L}+XDOFL2)

DATA NEWCMP/1OHNEW COMPNT/,COMMA/LOH, /

DATA BLNK/10H / _

DATA CALLS/20H CALL { 7/« ADOT/20Hy XDOT ( 19 INTH Y /
c —> SAVE NO. OF VARIABLES AND STATES BEFORE COMPONENT IS FORMED

I=4%NOCOMP~3

CALL PUTCOD{I«IVRSET«NOV}
1=4%NOCOMP~1

CALL PUTCOD{IsIVRSET sNOX])

WRITE(12,71)COMNAM
Tl FORMAT [ #CH/%#C¥, 20X #COMPONENT  *5 AG/%C¥}
C ——> - LOAD SOURCE WITH CALL XX(

PO 100 I=1,8
IF(I.LE.2} GO TO 80
SOURCE( T }=BLNK
G0 TO 100

80  SQURCE!I}=CALLS(I}

100 CONTINUE

g -——> LOAD STANDARD COMPONENT SUBROUTINE NAME
CALL STRMOV(COMNAMs; 192, SOUNCES12)
IS0UR=15

C =—=> GET LIST OF TABLES FOR COMPONENT
CALL COMDAT(COMNAM.4HTABS ¢ NTABsOQUTPUT]

c ——> TEST IF TABLES ARE REQUIRED BY SUBROUTINE
IFINTAB-LE.O) GO TO 300

c ——> ADD TABLE ARGUMENTS TO CALL SEQUENCE

IF{IDIAG.GT. 60 WRITE(IWRITE 101 {OUTPUTET) ,,I=1,NTAB)
101 FORMAT{* CALLCP-TABLES#/(1Xs6A1C}1}

C ——=> SCAN REQUIRED TABLES
DO 200 I=1,NTAB
C == CONSTRUCT TABLE NAME

ANAME=QUTPUT(1}
CALL STRMOV{COMNAMyls4sANAMEs4}
C ~mm2 ADD TABLE NAME TO TABLE LIST
NOTAB=NOTAB+1
TABNAME{NOTAB J=ANAME
IF{I.GT 1} CALL LINE{Q,SOURCE;ISOURsCOMMAs1,12}
: CALL LIME(O¢SOURCE<«ISOUR;ANAME.7»12)
200  CONTINUE -
C ~==> GET LIST OF QUTPUT QUANTITIES FOR COMPONENT
300 CALL COMDAT(COMNAMa4HOUTP »NOUT,0UTPUT)
- IFUIDIAG.GT<60)WRITE{INRITE 3033 {OUTPUTEI)Y» I=1,NOUT)
303 FORMAT(* CALLCP-OUTPUTSH*/{1X»6A1013)
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C > SCAN DUTPUT QUANTITIES
PO 400 I=1.,NOUT

C =D CONSTRUCT OUTPUT QUANTITY SPECIFIC NAME
CALL NAMGENIOUTPUTII)} COMNAM.ANANE)
C wm=> GET 10TH CHARACTER IN STDe NAME TO DETERMINE IF QUANTITY
C IS A STATE DR A VARIABLE
CALL GETT{OUTPUT(I)s10,TYPE}
C > TEST FOR STATE OR VARIABLE
IFITYPE.NE.BLNK} GD TQ 320
€ —=> . TINCREMENT VARIABLE COUNTER
NOV=NOV+1
WRITE(11:305}ANAME
305 FORMAT{ALQ}
GO TO 330
C ~—=> INCREMENT STATE COUNTER
320 NOX=NOX+1
WRITE(845305)ANAME '
330 IF{NTABoGT«0e0RaIGFel) CALL LINE(Q,SOURCE,ISOUR,COMMA,1,12)
C > ADD QUTPUT NAME TO CALL SEQUENCE
CALL LINE{OsSDURCE,ISQURsANAME,7,12)
IF(TYPE.EQ.BLNK} GO TO 400
C =w=m> CONVERT CURRENT NO. OF STATE 7O BCD
ENCODE( 34340 sNOINOX
340 FORMAT{1I3)
L =—=2 LOAD CURRENT STATE NOe AS RATE SUBSCRIPT
CALL STRMOV{NO4.1434XDOTeT)
L —=-> LOAD CURENT STATE NO. AS INT SUBCRIPT

CALL STRMOVI(NO:1,3sXD0T+16)
CALL LINE(OsSOURCE,ISOURsXDDT 219512}
400 CONTINUE
IF(IDIAG.GESS0}WRITECIWRITE 405} SOURCE
405 FORMAT (% CALLCP-SOURCE#*/(1Xs6A101})
C =2 SAVE NO. OF VARIABLES AND STATES AFTER COMPONENT IS FORMED
I=4%NOCOMP-2
CALL PUTCOD{IyIVRSET,NOV)
I=4%NOCOMP '
CALL PUTCOD(I,IVRSET,NOX)
IF{IDIAG,EQaS55)WRITE(IWRITEs 401} L IVRSETEI) s I=1sNOCOMP)
401 FORMAT (% CALLCP-~IVRSET#/3{2X,020))
RETURN
END
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CCOMEQU
SUBROUTINE COMEQUINAMEsN)
VERSION 1.0 REVISED: AUG 28 1975
PURPOSE: CREATE EQUIVALENT NAME ARRAYS TO ALLDOW DATA STATEMENTS
TO LOAD NAME LISTS EXCEEDING 130 NAMES.
CALL SEQUENCE: NAME = NAME OF ARRAY TO BE EXTENDED
N -~ NUMBER 0OF NAMES IN LIST
DESIGNED BY:t J.D. BURROUGHS AUG 1975
——— CALCULATE NO. OF EXTENSIONS REQUIRED
NEXT={N-1}/130
IF(NEXT « LE#O)IRETURN
L ~==> ADD AN EQUIVALENCE STATEMENT FOR EACH EXTENSION REQD.
DO 100 I=1,NEXT
J=130%1+1
c - CALCULATE NOe OF WORDS IN EXTENSION
K=N=-Jd+1
IF(RK.GT«130)}K=130
WRITE{9s8LINAMEs I sKyNAME JoNAME I
81 FORMAT(6X s *DIMENSION %, A59129%(%y I3 4% )%/
L 6y ¥EQUIVALENCE (% ¢AS sk {ky IS sF ) gk gAB,I2e%) %)
100 CONTINUE
RETURN
END

OO0 O0O0
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CCOMGEN
SUBROUT INE CGWGEN(NgCNAMEQNUNIT91UNIT?
VERSION 3. . REVISED: JULY 12 1977

C
C PURPOSE: GENERATE COMMON STGTEMENT GIVEN NAMES OF VARIABLES
C STORED IN THE COMMODN
C CALL SEQUENCE: N ~ NO= OFf VARIABLES IN COMMON
c CNAME - COMMON NAME. (2 CHARACTERS})
c NUNIT = FILE NO. CONTAINING NAMES
c IUNIT -~ FILE NO. TO WHICH SOURCE CODE IS TO
c BE WRITTEN.
DIMENSION SDURCE(&):RNAMES(300)
DATA INTEG/6HIJKLMN/
REWIND NUNIT
C = CALC. NOo OF EXTENSIONS TO COMMON STATEMENT REQ D
INT=0
MEXT={N~1)/156+1
DO 400 J=1,NEXT
g —— COMMON EXTENSION COUNTER
K=J=1
C —we NUMBER OF NAMES PER EXTENSION
NAMESsN-K*156
C —- LIMIT NO. OF NAMES PER COMMCN TO 156
NAMES=MINO{NAMES,156}
C = GENERATE COMMON STATEMENT
C —~> FORM COMMON NAME
SOURCE(1}=1CH COMM

SOURCE(2)=10HON / /
CALL STRMOV(CNAME352+SOURCE,15}
DO 100 I=3,8
100  SOURCE(I}=10H
IS0UR=18
G > SCAN NAMES
DO 200 I=1,NAMES
READ {NUNIT,105)ANAME
105  FORMAT{8A10)
c - TEST FOR INTEGER NAMES
IF(ISCANCANAME 151, INTEG>156+K).EQ.0)G0 TO 110
INT=INT+1
RNAMES ( INT ) =ANAME
110  IF(I.6Te1) CALL LINEEO,SOURCEsISOURs1Hys1sIUNIT)
CALL LINE(O,SDURCE,ISOURs ANAME,Ts IUNIT) -
R TEST FOR DIMENSIONED QUANTITIES
200  CONTINUE
WRITE(IUNIT,105)SOURCE
400  CONTINUE
C —m TEST IF INTEGER NAMES DCCURED.
IF(INT.EQeO)}RETURN
SOURCE{1)=10H REAL
DO 500 1=2,8
500  SOURCE{I}=10H
C —— SCAN INTEGER NAMES
ISOUR=12
DO 600 I=1;INT |
IF(I.GT.1)CALL LINE{O,SOURCE,ISOUR,1HyssLlsIUNIT)
CALL LINE(OsSOURCEs3ISOURsRNAMESEI) 7, IUNIT)
600  CONTINUE
WRITE(IUNIT 105} SOURCE
RETURN
END
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CCOMORD
SUBROUTINE COMORD{CMPMOD,NOCOMPyINPUTS)
C VERSION 3. REVISED: JAN 6 1977
C PURPOSE: ORDER COMPONENTS SO THAT MODEL EQUATIONS ARE EXPLICIT
C CALL SEQUENCE: CHMPMOD ~ ARRAY CONTAINING NAMES OF MODEL COMPONENTS
c NOCOMP —~ NUMBER OF COMPONENTS IN MODEL
c INPUT =~ INPUT NAME ARRAY WORK SPACE
C DESIGNED BY: J.D. BURROUGHS JULY 1975
COMMON/C SEQ/NSEQs SEQA (1) /CI0/IREAD, IWRITE , IDIAG
DIMENSION CMPMOD(L}sINPUTS(1)yCONARR{667),ISEQ{200};IW1{200}
1 »IW2(2001,H1{200},W2(200}
EQUIVALENCE{W1,IWl}y (W2sIW2)

C ~> TEST IF ALL COMPONENTS HAVE SEQUENCE NUMBERS
IF{NSEQ.GE.NOCGMP)GO TO 1G0
C =========== ASSIGN SEQUENCE NOS. TO UNSEQUENCED COMPONENTS
C > SCAN ALL MODEL COMPONENTS
DO 85 I=1,NOCOMP
C —mm> SKIP FORTRAN COMPONENTS
IF(CMPMOD(I)}.EQ.4HFORT)GO TO 85
C ———> GET LOCATION CODE

CALL GETCOD(3,CMPMOD{I)LOC)
IF{LOC.GT-0)GO TO 85
C ~—=> INCREMENT SEQUENCE NOe. COUNT
NSEQ=NSEQ@+1
CALL PUTCDDINSEQsSEQAsI)
85 CONT INUE
============ 7ZERO CONNECTION ARRAY
100 NWORDS=MINCG{NOCOMP*NOCOMP/60+1460)
: DO 120 I=1,NWORDS
120 CONARR{I}=0C.
============ FORM CONNECTION ARRAY

C w==2> SCAN MODEL COMPONENTS IN CURRENT SEQUENCE
COMP=10H
DO 400 I=1.:NSEQ

C =2 GET COMPONENT NUMBER
CALL GETCOD(I.SEQA,ICOMP]}

C —> TEST FOR FORTRAN COMPONENTS
IF(CMPMOD(ICOMP}.EQ-4HFORTIGO TOQ 360

cC —> GET NUMBER OF INPUTS TO ITH COMPONENT
CALL GETCOD{5:CMPMOD{ICOMP)sNINPUT}

C ===> - SKIP COMPONENYS WITH. ZERQ INPUTS
IFININPUT.LE.Q}GD TG 400

C ============ GET INPUT LIST FOR ITH COMPONENT
CALL READMS(?sINPUTS:NINPUT;ICUMP}
COMPS=10H

C ———2> SCAN INPUTS
DO 300 K=1,NINPUT

C =~w=2 TEST TO IGNORE STATE INPUTS
IF(KOMSTRIINPUTS(K)s10s1y1HS,1}.EQ.0}G0 TGO 3200

C —=> GET NAME OF COMPONENT PROVIDING INPUT

CALL STRMOVIINPUTS{K)}e4y4,COMP,1)
—— TEST TO SKIP PARAMETERS
IF{COMP .EQ.10H }1GO TO 300
———> TEST 7O SKIP SEARCH FOR SEQUENTIAL INPUTS FROM SAME COMPONEN
IF(COMP .EQ.COMPS}GO TGO 300 '
COMP S=COMP

o o0
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C ============ SCAN COMPONENTS T4 LOCATE SEQUENCE NO. OF INPUT
DO 200 J=1,NSEQ
| CALL GETCODLJsSEQAsJCOMP) -
€ > COMPARE EACH GOMPONENT WITH INPUT COMPONENT
IF(KOMSTRECOMP s 154CMPMOD{ JCOMPY, 1) .EQ.0)60 TO 280
200  CONTINUE
WRITE{IWRITE,201)COMP ,CMPMOD{ ICOMP) -
201 FORMAT(/5X,15H%%% WARNING #%%:5X,%CAN T IDENTIFY  #,A4,% AS A
1VALID INPUT COMPONENT TO  %,A4/)
G0 TG 300
C ——> “SET 1 J BIT = 1
280 CALL IJBIT1ECONARRsE,JsNSEQ)
300 CONTINUE
GO TO 400
. =========s=z== FOR FORTRAN COMPONENTS - REQUIRE ALL PREVIOUS COMPONENTS
360 DO 380 J=1,I
CALL IJBITL(CONARRsI;J,NSEQ)
380  CONTINUE
400 CONTINUE
======z==z== LOAD SEQUENCE VECTOR
DO 420 I=1,NSEQ
420  ISEQUIl=1
C ============ OROER COMPONENTS
CALL ORDER(NSEQsISEQ:CONARRyIWLsIW2,IERRORsIB,1E)
IF(IERROR.NE.Q)GO TG 600

L ——=> TEST FOR SUCCESSFUL ORDERING
NWORDS=NSEQ/5+1
C ============ SAVE COPY DF SEQUENCE ARRAY

DO 500 I=1,:NWORDS
WI{I)=SEQA(I)
500 CONTINUE
C ~==> SET REARRANGEMENT COUNTER
IREARR=0
c —> SCAN CONPONENTS
DO 540 I=1,NSEQ
C w2 TEST IF SEQUENCE HAS BEEN MODIFIED
IF{ISEQ{I).EQ.I1}G0 TO 540
C ome> INCREMENT REARRANGEMENT COUNTER
IREARR=IREARR+1
L ==—> GET COMPONENT NUMBER
CALL GETCOD{ISEQ(I}aW1l;JCOMP)
C ===> SAVE COMPONENT MAMES OF THOSE COMPONENTS WHOSE SEQUENCE HAS
WZ2({IREARR)}=CMPMOD (JCOMP)
: CALL PUTCOD(I,SEQASICOMP) .
540 CONTINUE
cC —> TEST IF REARRANGEMENT OCCURED
IF(IREARR.LE+O)RETURN
WRITE({IWRITE 551} (W2{I}s1I=1,IREARR]}
551 FORMAT{/5X ¢ 14H%%% NOTICE ##¥o,5Xy*THE SEQUENCE OF THE FOLLOWING COM
1PONENTS HAS BEEN ALTERED TO FORM AN EXPLICIT MODEL*//20{2X.A4}//}
RETURN
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==== SCAN .COMPONENTS THAT CAUSED IMPLICIT LOOP

D0 620 I=IBsIE
CALL GETCODEIWZ2(I}sSEQA+JCOMP}
J=Jd+1
C w2 SAVE NAMES OF COMPONENTS IN IMPLICIT LOOP
WL{J}=CMPMOD{JCOMP}
“H20 CONT INUE
NRITEinRITE,bzl}{wl{Il,I led)
621 FORMAT{/5Xs LoH®%% WARNING *%¥,5X,%*THE FOLLOWING COMPONENTS FORM AN
1 IMPLICIT LDDP. ¥/ F20(2X+A%)//F)
RETURN- . :
END
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CCORNCT
- SUBRBUTINE CONNCT{PAGEsNPAGE,LOC, INPUTS,NOIN,COMTAB;NOCOMP )

O0O0OOO0OOO 000

VERSION 2. ' REVISED: DEC 15 1975
PURPOSE: FORM CONNECTING LINE BETWEEM TWO SPECIFIED COMPONENT
- SYMBOLS AND LABEL IPPUTS
CALL SEQUENCE: PAGE ~ 13X56 ARRAY CONTAINING HOLLORITH
REPRESENTATION OF A PAGE
MPAGE ~ CURRENT PAGE NO.
LOC ~ LOCATION OF SYMBOL TD HHICH LINE is
' TO BE DRAWN
INPUTS — ARRAY OF INPUT QUANTITY NAMES
NOIN ~ NO. OF INPUT QUANTITY NAMES
COMTAB - TABLE OF ALL COMPONENT NAMES AND
THEIR LOCATIONS
NDCDMP - NO. OF COMPONENTS
COMMON/CI0/IREAD, IWRITE,IDIAG
DIMENSION PAGE(13,56),INPUTS{1),COMTAB(L)
[ RECEIVING COMPONENT LOCATION LINE NO.
LOCLIN=7*( (LOC-1)/10}+4
C =——=> RECEIVING COMPONENT LOCATION COL. NO.

LOCCOL=(MOD{LOC~1510}+1}¥*13-6
: IF{IDIAG-EQ.30)WRITELTWRITE13) EINPUTSEI),I=1,NOIN}
13 FORMAT{* CONNCT-INPUTS=®/(1X;6A10))
C ——> SCAN COMPONENTS LIST TO LOCATE INPUT COMP.
DO 100 I=1.NOCOMP
IF(KOMSTR{INPUTS 5424 :COMTAB(I} -1} 2EQo GJGU O 120
100 CONTINUE :
CALL STRMOV{INPUTSs4s4s INLINs1)
WRITE{IWRITEy101)INLIN,LOC
101 FORMAT(/5Xy32H #%% WARNING %% CAN T LOCATE sA4s
1 % AS AN INPUT COMPONENT TO LOCATION #%.14)

C ~—> RETURN IF INPUT COMPONENT ISN T IN COMTAB LIST
GO TO 540

C > GET LOCATION OF INPUT COMPONENT

120 CALL GETCOD(3,COMTAB(I},ILOC)

C ~—> DETERMINE PAGE OF INPUT COMPONENT
IPAGE={ ILOC/100)%*100

C ===> COMPARE INPUT COMP. PAGE TO CURRENT PAGE
IF{IPAGE.NE.NPAGE)GDO TO 420

C =2 CONVERT GENERAL PAGE t0C TO LOCAL PAGE LGC
ILOC=IL0C~IPAGE

C ~=—> CALC. LOC. LINE AND COL. NO. FOR INPUT COMPONENT

CILIN=T*({ILOC-1}/10}+4"
ICOL=(MOD(ILOC~1,10}+1}%13~6

C == TEST FOR INPUTS FRUM DOWNSTREAM COMP.
IDS=0
IF(KOMSTRIUINPUTS»85251H 21).NE.O0}IDS=1

C ——=> TEST IF RECEIVING COMP. AND INPUT COMP. ARE ON SAME LINE
IF{ILIN-LOCLIN}200+1304220 :

C ==> SAME LINE. TEST XIF LEFT OR RIGHT

130  IF{ICOL.GE.LOCCOL)GO TO 140

C ——> SAME LINE AND INPUT IS TO LEFT

135  INCOL=ICOL+6
IRCOL=LOCCOL-5
ITC=IRCOL~T
ITL=2~LOCLIN
GO TO 160
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C > SAME LINE AND INPUT IS TO RIGHT
140  INCOL=ICOL~5
© IRCOL=LOCCOL+6

ITC=IRCOL+1
ITL=LOCLIN+2

C > ADD HORIZONTAL LINE

160  IF{IDS.NE.OC}GD TG 500

CALL HLINE{PAGE,ILIN,INCDL,IRCUL)

GO TO 500
C =2 INPUT IS ABOVE. TEST IF LEFT OR RIGHT
200 IF{ICOL~-L0OCCOL)30042404320
C —-—> ABOVE AND SAME CDLUMN

240  INLIN=ILIN+3
IRLIN=LOCLIN-4
ITC=LOCCOL+3 -
ITL=1-IRLIN
G0 TO 280

C ——> INPUT IS BELOW. TEST IF LEFT OR RIGHT

220  IF{ICOL~LOCCOL)}3405260,360
C > BELOW AND SAME COLUMN
260  INLIN=ILIN-4
IRLIN=LOCLIN#3
1TC=LOCCOL-8
- ITL=IRLIN#1
C o~ ADD VERTICAL LINE
280  IF{IDS.NE.O)GO TO 500
' CALL VLINE(PAGE;ICOL,INLIN,IRLIN)
GO TO 500
C —==> INPUT IS IN UPPER LEFT QUAD,

300  IF(IDS.NE.O}GO TO 135

LIN=ILIN+1
INCOL=ICOL+6
IRCOL=LOGCOL-1
ICO=IRCOL
INLIN=LIN
IRLIN=LOCL IN~4
ITC=LOCCOL-9
ITL=1~IRLIN
GO TO 400
c ——> INPUT IS IN UPPER RIGHT QUAD.
320 IF{IDS.NE.0}GO TQ 240
- LIN=LOCLIN=1 :
INCOL=ICOL~1
IRCOL=LOCCOL+6
ICO=INCOL
INLIN=ILIN+3
IRLIN=LIN
ITC=LOCCOL+7
ITL=1-IRLIN
GO TO 400 | -
C ——> INPUT IS IN LOWER LEFT QUAD.
340  IF{IDS.NE.O)GO TO 260
LIN=LOCLIN+L
INCOL=TCOL+1
IRCOL=L0CCOL-5
ICO=INCOL

28
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INLIN=IL IN—-4
IRLIN=LIN
ITC=IRCOL~6
ITL=IRLIN+1
| G0 TO 400
C > INPUT 1S IN LOWER RIGHT QUAD."

360 ,IF(IDSONE.OlGU‘TU 140

LIN=ILIN-1
INCOL=ICOL-5
- IRCOL=LOCCOL+*1

1CO=IRCOL
INLIN=LIN
IPLIN=LOCLIN+3 ..
‘1¥C=IRCOL®2
ITL=IRLIN+1
c ——> ADD VERTICAL LINE SEGMENT
400 CALL VLINE(PAGEsICOsINLIN,IRLIN)
C ~—=> ADD HORIZONTAL LINE SEGMENT
CALL HLINE{PAGE,LINyINCOLIRCOL)
G0 TO 500
C ——=>  INPUT IS FROM ANOTHER PAGE
C ~=- TEST TO PREVENT OFF PAGE SYMBOL FROM FALLING OFF PAGE
420  IF{LOCLIN+7.GT.56.0R.LOCCOL~16.LT.1360 0 440
c —> GENERATE EXTERNAL PAGE SYMBOL

CALL PUTT(PAGE{1sLOCLIN+3),L0CCAL~551H/)
CALL PUTTULPAGE{1sLOCLIN+4},L0CCOL~T,1H/)
CALL STRMOV{ TH¥¥%¥%%/ 5157, PAGE (1, LOCLIN+5},LOCCOL—15)
L ——> PLACE EXTERNAL PAGE NO. IN EXTERNaL PAGE SYMBOL
 IPAGE=IPAGE/100
ENCODE( 854215 IPAGE}IPAGE
421  FORMAT(SH®PAGEs 12y 1H%)
CALL STRMOV(IPAGE»1y483PAGE(1,LOCLIN+6),LOCCOL=16)
CALL STRMOV{AH¥®#k4E, 1565 PAGE(15LOCLIN+T )4 LOCCOL-15)

440 ITC=LOCCOL-16

ITL=LOCLIN+8
C -—~> ADD TEXT TO INPUT LINE

500 K=ISIGN{1,ITL)

ITL=IABS(ITL)
IF(NOIN.LT.1)}G0 TO 540

C == PREVENT LABELS FRGM FALLING OFF SIDES OF PAGE
IF(ITCoLTL1MITC=L ‘
IFEITC.GTa123)1ITC=123

e TEST FOR LABELS GOING OFF TGP OR BOTTOM OF PAGE
IDS=ITL+K*{NOIN~-1)
—_— REVERSE DIRECTION OF COLUMN TO PREVENT LOSS OF LABELS
IF(IDS.LTel.0R.IDS.GT.56)K==K
——— SCAN INPUTS FROM INPUT COMP.
. DO 520 I=1,NOIN
==~ TEST TO ASSURE THAT LABELS STAY ON PAGE
IF(ITL.LT+1eOR.ITL.GT<56)G0 TO 540
——m > ADD INPUT NAMES TO PAGE
N CALL STRMOV{INPUTS{X)sl,7,PAGE(1,ITL),+ITC)
C ——=> INCREMENT PRINT LINE EITHER UP OR DOWN
ITL=ITL+K

520 CONTINUE

540  NODIN=Q

RETURN =
END -
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PROGRAM EASY{INPUT=100,0UTPUT=100,TAPES=INPUTsTAPES=0QUTPUT
1 yTAPET=100,TAPE8=100sTAPE9=100+TAPE10=100,TAPELL=100,TAPELI2=100,
2 TAPE4=100, TAPE?B 100yPUNCH=100sTAPE3=PUNCH} -
VERSTION 4. REVISED JUNE 27 1977
PURPOSE: TO GENERATE FORTRAN SOURCE OF ECS MODEL IN THE
' FORM REQUIRED BY THE NONSIM PROGRAM. -
LIMITATIONS: ARRAY DIMENSIONS IMPOSE THE FOLLOWING LIMITS

LIMITED QUANTITY CURRENT VALUE ARRAYS IMPOSING THE LI
'STANDARD COMPONENTS = K = 150 MSIEI} K=¢I~3)/6
K = 150 CMPNTS{I} K=I~1
STD. COMPONENTS PER MODEL K = 200 IVRSET(I) K=I%5/4 (ENDMOD) :
o . B . K = 200 CONARR(I) K=[{60*T)¥*,5 (COMORD:
K = 200 ISEQ(I} K=1 { COMORD) :
K = 200 IW1(E) K=I { COMORD)
K = 200 IW2(1I) .  K=I  [COMGRD)
K o= 200 CMPMOD( I} K=I
K = 200 ININDEX{I} K=I-1
K = 200 SEQALT} K=5%I
INPUTS FOR ANY STD. COMP. K= 63 DINPUTIT) K=I-1
K = 63 UINPUT(I} K=I-1 (INCOM)
OUTPUTS FOR. ANY STD. COMP. K = 63 DOUTII} K=I-1
K = 63 UOUT{I} K=I~-1 (INCOM}
TABLES PER STD. COMP. K = 15 TABLE(I) K=I {FILOAD)
TABLES PER MODEL K = 100 TABNAM(I} K=I { FILOAD}
OPTIMAL CONTROLLER INPUTS K = 63 OCINPT(I} K=I
OPTIMAL CONTROLLER OUTPUTS K = 63 OCOUTP{I} K=I

OPTIMAL CONTROLLER CRITERIA K 63 DCCRITEI} K=I

DESIGNED BY: J.D.BURRQUGHS DATE: MAY 1974
COMMON/CMSI/MSI{B97)/CIO/IREAD,INRITEyIDIAG/CORDER/NOX s NOV s NOP
1/CTITLE/TITLE(T)/CSEQ/NSEQ,SEQAL40}/CTAB/NOTAB,TABNAM{100}
COMMON/COCINP/OCINPT (63)/COCOUTAOCOUTP (63} /COLCRI/OCCRITESS)
COMMON/CGC/NOCINNOCOUT ¢NOCNOCMOD,NOCCR » LOCOGC s IOCANs IXOC » IUAC
DIMENSION ICOM{8),CMMNDS(21},SOURCE(8),DINPUT{64]) ,DOUTEOS)
DIMENSION CMPNTS[I51)7CMPMDD{200},ININDEX(ZBI)
DATA NOCOMP/C/sITASK/6/5 IPUNCH/0/

DATA BLNK/10H /2 ICMMAX/21/
DATA CMMNDS/210HLOCATION  INPUTS FORTRAN STEND OF MODXXXXXXXXXX
IMODEL DESCPRINT XXX XAXXXXXPUNCH DIAGNOSTICADD STATESADD VA

2RIABADD PARAMEADD TABLESLIST STANDO.C. INPUTO.C: OUTPUG<C. ORDERD.
3C. MODELO.Ce CRITEQ.C. ANALY/

IDIAG=0

IREAD=S

IWRITE=6 =

WRITE{IWRITEs11l}

FORMAT( XH1 s LOXy*INPUT COMMANDS*/}
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¢ ——2 OPEN STANDARD COMPONENT FILE
CALL OPENMS(78,MSIs897;1)

C ——=> OPEN MODEL COMPONENT INPUT FILE
CALL OPENMS{7;ININDEXy20140)
C ——> OBTAIN STD. COMPONENT NAMES FROM PERMANENT FILE

CALL READMS{785ICPMAXs1y6HCMPNTS)
CALL READMS&?B,CMPNTS,ICPMAX,&HCMPNTS}
| DO 20 I=2,ICPMAX
20 CMPNTS{ I~1)}=CMPNTS{I)
| ICPMAX=ICPMAX~1 -
C > READ DATA CARD
100  READ{IREAD,;101)ICOM
101  FORMAT(B8A10}
. IF{EOF(IREAD}}6260,200
200 WRITE{IWRITE;201}ICOM
201 FORMAT(/% COMMAND CARD =~-—> %,8A10}
C —> DIAGNOSTIC PRINTS |
IF({IDIAG-EQ.10) WRITEtIWRITE,205) (CMMNDSEI}s I=1, ICMMAX]
205  FORMAT(% COMMANDS®/10{1X,A10})
IF{IDIAG +EQe20)WRITE{IWRITE, 207} {CMPNTS( I ) g CMPNTS (1} ,I=1,1CPMAX)
207 FORMAT(* STD. COMPONENTS%/4{1X;Al051X,020)}
ENDFILE IWRITE

C ——> INDEX FOR DATA CARD COLUMN
INDEX=1
C ——> LOCATE NEXT PHRASE

300 CALL NXTPH{ICOMsINDEX PHRS3}
320 IF{PHRS «EQ.8LNK} GD TO 100

C —> SEARCH COMMAND LIST
CALL LCMPH(PHRS,CMMNDSy ICMMAX s LsNTASK)
C > NTASK = NEW TASK INDICAYOR
IF{NTASK.ME.O} GO TO 400
C -2 TEST FOR DIRECT MODEL MODES AND Ga.C. INPUTS

GO TO(3255325:5000532543254325:325,3254325,3225,
1 5100,5200+530095400,325,7000,7000,;,7000,7000,7000,
2 T000); ITASK
C —-——2> SEPERATE STANDARD COMPONENT NAME FROM SPECIFIC CUMPUNENT NAM
325 COMP=BLNK
‘ CALL STRMOVIPHRS3132,COMP41}
C —~—> SEARCH COMPONENT NAME LIST
DO 32& ICOMP=ls ICPMAX
IF(KOMSTRICMPNTS{ICOMP}+1,2,COMP+s1}.EQ.0}GO TO 328
326 CONTINUE
ICOMP=0
GO TO 330
. 328 IF(ITASK.EQe.1l) GO TO 1200
GO TO 2000
330 WRITE(IWRITE335)COMP
335 FORMAT(/5Xs34H %%¥ WARNING *%% CAN T IDENTIFY $ALQs*AS A STANDAR
1D COMPONENT o%) S
IF(ITASK.EQ.2)G0 TO 300
ITASK=6&
NEWC=0
- 60 . TO 300
c ~——> NEW COMMAND IDENTIFIED
400 LTASK=ITASK
ITASK=NTASK
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IF{LTASK.EQ.3)WRITE{S+40L}
401 FORMAT L *%FORT%)

C —==> TESTS FOR UNFINISHED BUSINESS
IF{LTASK-EQ«1.0R.LTASK.EQ.2} GO TO 410
C =2 BRANCH TO NEW TASK

420 G0 TO{1000:2000,;50054000,4000,520+6000,100,59005 1400,
1 300,3005300+300;6300,3005,300,3005300,3005
2 7100} ITASK

410 IF(ITASK.EQ.2) GO TO 300

| 60 TO 3000 -
C ==sz=s=sss=s========  FORTRAN STATEMENTS  ITASK = 3
500  NOCOMP=NOGCOMP+1

C v ADD COMP. NO. TO COMPONENT SEQUENCE LIST
© NSEQ=NSEQ+1 -
CALL PUTCOD{NSEQ;SEQA,NOCOMP)
CMPMOD { NOCOMP } =4HFORT
G0 TO 100
===m=======s========= MODEL DESCRIPTION  ITASK = 6

NOP=0
NOCOMP=0
NSEQ=0
NOTAB=0
NGC IN=0
NDCOUT=0
NOC=~1
NOCMOD=-1
NOCCR=0
LOCOC=~1
IOCAN=0
IXOC=1
REWIND 8
REWIND 10
REWIND 11

C —--> LOAD TITLE
DO 530 I=1,7

530  TITLE{I}=10H

I=INDEX+1
J=80-INDEX
CALL STRMOV(ICOM,IsJdsTITLESL}
GO0 7O 100
C =2 INITIATE NEW COMPONENTY
C ——> GET COMPONENT LOCATION NUMBER
L =mmsooemmocmossooooss LQCATIDN ITASK = 1

1000 CALL NXTPH{ICOMyINDEX,LOCND)
CALL NUMERCILDCND):RETURNS{1100)
GG TG 300
1100 NRITE(INRITE:IIOI)LDCNU
1101 FORMAT(/5X,18H #¥k¥k WARNING %%k ,A10,% IS NOT A VALID LOCATION NU
IMBER*}
CALL STRMOV{LOCNDsly IOwPHRS;li
LOCNO=10H-100
GO TO 320
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1200 IF{NEWC.EQ.L}GD TO 1220
CALL NEWCOM({PHRS;CMPNTS » ICOMP s LOCNOsCMPHMOD s NOCOMP
1IDINPUT + NDINPUT » DOUT s NDOUT 5 IDCOMP )
DCOMNAM=PHRS
NEWwl=1
GO TO 300 .
1220 WRITE(IWRITE,1221)DCOMNAMsPHRS
1221 FORMAT(/5X,28H #k¥ WARNING *%% COMPONENT $Al0s% DEFINITION WASN
1T COMPLETED BEFORE STARTING THE DEFINITION OF COMPONENT %,A10)

ITASK=%
GO TO 5000
C ==z======sz==s====== DIAGNOSTIC CONTROL ITASK = 10
1400 CALL NXTPH(ICOMgsINDEXsPHRS) :
C — CHECK FOR NUMERIC IPUT, SKIP INPUT IF WOT NUMERIC
CALL NUMERC(PRHRS}sRETURNS{300)
C = CONVERT TG INTEGER
CALL BCDREL{PHRS¢PFHRS)
IDIAG=PHRS
GO TO 300 : ' »
S e TP T T I INPUTS ITASK = 2
C ——- TEST TO ASSURE THAT COMP. HAS BEEN IDENTIFIED.
2000 IF(LTASK«EQa.6)60 TO 300
L —> ADD INPUTS TO COMPONENT

CALL INCOM(ICOMsPHRSyINDEX ¢NDINPUTsDINPUT sNDOUT,DOUT
1 DCOMNAMyGMPMOD s NOCOMP 5 ICOMP )
GO TO 320
C ——> STORE INPUT LIST FOR COMPONENT
3000 IF(IDCOMP.GEo+1sAND+EIDCOMP o»LE «NGCOMP o ANDaNDINPUTGTo0)
1 CALL WRITMS(7,DINPUT,NDINPUTIDCOMP)
NEWC=0
GO TO 420
s====ss==ssssss==s=ss END OF MODEL  COMPILE  ITASK = 445
C ——> FORM MODEL SUBROUTINES
4000 CALL ENDMGD(CMPMOD,NOCOMP,DOUT)
G0 TO(30053005300,300,6200,300:50005100,5900s1400,
1 3005300,300,300,300},ITASK

C =—> WRITE FORTRAN ONTO SOURCE FILE
5000 WRITE(9.101}ICOM
GO TO 100
C ======sss=z===z======= ADD STATES ITASK = 11
C ——> ADD STATES TOD MODEL
5100 WRITE{(8s;101)}PHRS
' NOX=NOX+1 -
GO TO 300 ,
===s=====oEos==ss== ADD VARIABLES ITASK = 12
L ADD VARIABLES TO MODEL : :
5200 WRITE{l1,101)}PHRS
NOV=NOV+1
GO 70 300
C SEESETSR IS EESSSSRs ADD PARAMETERS ITASK = 13
L —e> ADD PARAMETERS TO MODEL
5300 WRITE(10,10L)}PHRS
NOP=NOP+1
6070 300
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{ ===msssm=somoszozmmz ADD TABLES ITASK = 14

C > ADD TABLES TO MODEL

C w2 GET TABLE DIMENSION IN NEXT PHRASE

5400 CALL NXTPHIICOM,INDEX.TABDIM)}

C w2 TEST TO ASSURE THAT TABLE DIMENSION IS NUMERIC
CALL NUMERC¢TABDRIM}:RETURNS{5420)

C =2 CONVERT TABLE DIMENSION TO INTEGER
‘CALL BCDREL(TABDIMsTABDIM}
I=TABDIM

CALL PUTCOD(5;PHRSs1}
NOTAB=NOTAB+1
TABNAM{NOTAB }=PHRS
GO TO 300
5420 WRITE(IWRITEs+54213IPHRS,TAEDIM
5421 FORMAT(/5Xs29H %%% WARNING *3% TABLE NAME  +A7s
1% MUST BE FOLLOWED BY A NUMERIC DIMENSION RATHER THAN %,A7}
PHRS=TABDIM
GO Ta 320
C ——=> SET INDICATOR TO PUNCH SOURCE DECKS
momommano==m=mox==xsxs PLUNCH ITASK =9
5900 IPUNCH=1
sm=oznsssssx=mmTma=saxss PRINT ITASK = 7

C =2 DRAW SCHEMATIC DIAGRAM
6000 CALL SCHEMA{CMPMOD:NOCOMP,DINPUT,DOUT)
C > PRINT INPUT REQUIREMENTS LIST
REWIND 12
WRITE(IWRITE,6161)

6161 FORMAT(1H1)
6170 READ(12,101)SOURCE
IF(EOF(12))6200,6180
6180 WRITE{IWRITE,6181)SOURCE
6181 FORMAT(1X,7A10,A2}
GO TO 6170
C ===> PUNCH SOURCE FILE
6200 IF{IPUNCH.NE.1)6Q TO 100
REWIND 9
6220 READ (9, 101)SOURCE
IF(EOF(9))100,6250
6250 WRITE(3,101}SOURCE
GO TO 6220
6260 STOP
=====z============= LIST STANDARD COMPONENTS  ITASK = 15
6300 CALL LISTSC{ICPMAXs;CMPNTS,DINPUT,DOUT}

GO TO 300 | o
===s=szsmz==czzz=az O.Ce COMMANDS  ITASK = 16,17,18,19520,22
G mm> INTERPRETE OPTIMAL CONTROLLER INPUTS
7000 CALL OCINTR{ITASKsPHRS)
GO TG 300
€ =====zss====zss=====  (0.C. ANALYSIS ONLY  ITASK = 21
C —> SET ANALYSIS ONLY FLAG
7100 IOCAN=1
G0 TO 300
END
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CERDCOM
SUBROUT INE ENDCOM{AINPUT s COMNAMSOURCE ¥ SDUR:NOCOMP ¢NSEQ}
VERSION 2. REVISED: DEC 15 1975
PURPOSE: TO COMPLETE A COMPONENT DESCRIPTION IN THE ECS MODEL.
CALL SEQUENCE AINPUT -~ LIST OF INPUT QUANTITY NAMES
COMNAM SPECIFIC COMPONENT NAME
SCOURCE BUFFER ARRAY OF SQURCE CODE
ISOUR INDEX TO NEXT CHARACTEF IN SOURCE BUFFER
NOCOMP MODEL COMPONENT NO.
NSEG MODEL COMPONENT SEQUENCE NO.
DIMENSION AINPUT(1)+SOURCE(8)
COMMON/CIO/IREAD: IWRITESIDIAG
COMMON /CORDER/NGX4NOV,NOP
DATA COMMA/Z10H;s / 2RPAR/10H) /sBLNKA10H /
CALL GETCODL5,COMNAMsNINPUT)
L ~— TEST FOR COMPONENTS WITH NO INPUTS
' IFININPUT.LESD)GD TQ 110
CALL READMSETsAIMPUT sNINPUTsNOCOMP)
C ——> SCAN INPUTS
D0 200 I=14NINPUT
—————> TEST 4TH CHARACTER TO DETERMINE IF INPUT SOURCE HAS BEEN SAT
CALL GETT(AINPUTS{I}s4sCHAR)
IF{CHAR .NE.BLNK} GO TO 100
—_——D NOT STAISFIED ~ TYPE INPUT AS A PARAMETER
——D FORM UNIQUE NAME BY ADDING COMPONENT NAME
CALL NAMGEN(AINPUT{ZI ) COMNAM,2INPUTI(I})}
———>> INCREASE PARAMETER COUNTER
NOP=NOP+1
——— ADD NAME TO PARAMETER NAME LIST
WRITE(IO-11}AINPUT(I}
11 FORMAT(ALQ)
C ——> ADD INPUT TQ COMPONENT CALL SEQUENCE
i00 CALL LINE{Q,SOURCEISOUR.COMMA,1,12)
CALL LINE{Q:SOURCE.ISOURsAINPUTE(I):Tsl21)
200 CONTINUE
€ ——> COMPLETE CALL SEQUENCE WITH }
110 CALL LINE{OySOURCEsISOURsRPARy1»12}
IF{IDIAG.GE50)WRITE(IWRITE,L0L)SOURCE
101 FORMAT (% ENDCOM-SOURCE*/{1X,6410}}

OO0 OO0

o

O o OO0

C -—> WRITE LINE ON SOURCE FILE
WRITE{125201)SOURCE

201 FORMAT(8A10)

C —-——> GENERATE STATEMENT NUMBER
NO=NSEQ+9000

C =——2 WRITE CONTIMUE STATEMENT ON SOURCE FILE
HRITE{(12,205)N0

205 FORMAT(1X 14 91X ¥CONT INUE*)
RETURN
END
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CENDMOD
SUBROUT INE ENDMOD (CMPMODs NOCOMP, OUTPUT}

C VERSION 4w1 REVISED JUNE 28 1977

¢ PURPOSE: COMPLETE THE GENERATION OF £CS MODEL SUBROUTINES EQMO DAT
C CALL SEQUENCE: CMPMOD ~ ARRAY CONTAINING NAMES OF MODEL COMPS.

c NOCOMP -~ COMPONENT COUNTER

c QUTPUT - INPUT-OUTPUT~TABLE NAME ARRAY WORK SPACE

" DESIGNED BY: J.D.BURROUGHS DATE: JULY 1974

COMMONACORDER/NOX s NOV o NOP/CTITLE/TITLE{7)/CSEQ/NSEQ,SEQALLY
1 JCTAB/NOTAB, TABNAMEL}/COC/NOCIN,NOCOUToNOC oNOCMOD,NOCCRy LOCCBC
2 IOCANyIXOC
COMMON/CIO/IREAD, IHRITE:IDIAG
DIMENSION IVRSET{160}:XS50UR{8J)sGT(2).CHPMOD{L) 0UTPUTIL]
DATA GT/20H GG TOo!{ /ECS/IO0HECS £
DATA CYCLES/1ZHCYCLES /yDLINES/LI2HDLINES /s
1 RESET/12HRESET /
REWIND 12
REWIND 9
£ === GET PERMANENT FlLE MAME
CALL READMS{78:PFNAME 13 6HPFNAME)
IFLIDIAGWEQa21}HRITEAIWRITE 21} {CMPMOD(TI } » I=1:NOCOMP)
21 FORMAT(* CMPMOD */10(1X:A10})
C -——> COMPLETE OPTIMAL CONTROLLER SPECIFICATION
CALL OCEND{NOCOMP sCMPMODsOUTPUT)
IF{NOCOMP.LE.Q}GO TO <90
———> CHECK COMPONENT SEQUENCE FOR IMPLICIT EQUATIONS
CALL COMORD{CMPMOD,NOCOMP,OUTPUT}
—_—2 SCAN MODEL COMPONENTS IN SEQUENCE OF LOCATION STATEMENTS
DO 80 I=1,NSEQ
-2 GET COMPOMNENT NO. IN LOCATION SEQUENCE
CALL GETCOD{I,SEQA,ILOMP)
-—2 TEST FOR DIRECT FORTRAN COMPONENTS
IF{CMPMOD{ICOMP).EQ4HFORTIGOD TO 60
IF(I.EQ.LIWRITE(L2,31)

31 FORMATIO6Xs*IF{CPUS.EQ.CPUSEC)IGO TO 9000%4/6Xs*ITEST=0%,
L/6X s ¥IF (RESEToGT 20 ITEST=1%y /6Ky ¥CPUS=CPUSECH s /6Xs ¥ ICNT=0%,
276X s IMPL=0%;/1Xy %9000 CONTINUEX*}

C -2 TEST FOR O.C. IF YES CALL OCCALL
IF{KOMSTR(CMPMOD{ICOMP)5122,2H0Cs13.EQ.0)IGO TO 72
C =——> INITIATE COMPONENT SUBROUTINE CALL GENERATION
CALL CALLCP(CMPMOD(ICOMP);ICOMP»XSOUR,ISOURyIVRSET,0UTPUT]}
C ===> COMPLETE COMPONENT SUBROUTINE CALL GENERATION
CALL ENDCOM{OUTPUT,CMPMOD{(ICOMP ), XSOUR;ISOUR,ICOMP,I}
GO TO 80
C > TRANSFER DIRECT FORTRAN FHOM FILE 9 TO FILE 12
60 READ {9y 61 )XSOUR
61 FORMAT(BAL0]}

o o 0o O

C —> TEST FOR EOF
IF{EQF{92}18070

70 IF{KOMSTR{XSOUR+1s4¢4HFORT 1} .EQ.0)G0 TQ 74
WRITE{12s61}XSOUR
GO TO 60

72 CALL OCCALL{CMPMOLsNOCOMP+1,IVRSET,0UTPUT)
T4 IF{I.EQaLIWRITE(LZ:31)
80 CONTINUE
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90 REWIND @

Comems ADD PARAMETERS CYCLESsDLIMESsRESET

c
WRITE(10+81L}CYCLESyDLINES;RESET

21 'FORMAT{ALG)

NQOP=NOP+3

C =========> FORM SUBROUTINE EQMO
NOXP=MAXO{NDBXy1}
WRITE(9s9L)TITLESPFNAME 4 NOXP ¢ NOXP

91 FORMAT (6X,#SUBROUTINE EQMD(TIME:TSTEP,INDP}#f*C*/*C*;?X,TA10/*C*f
1#C —=—> THIS SUBROUTINE WAS PREPARED BY THE EASY PRECDMPILER#

2/%Ck 925X s¥USING #¢Al0s% COMPONENTS*
2/6X  *COMMON/CXDOT/ADOT {59 T4 9% ) /CINT/INTE# o Thp¥ )%
3764 %COMMON/CSIMUL/DUM{6Y o TINCsTMAX s DUMZ2 (6] %
376X 9 *COMMON/CIMPL/IMPL ICNTITEST/COVRLY /ADUMIZ Y s CPUSECk,
476X 3 *COMMON/COST/CCO{S) *}
IF(NOX.LT-1)} GO TO 105

C ==e> FORM /CX/ COMMON
WRITE{9+92)
93 FORMAT(#C =—=—=> STATE VARIABLES*®}

CALL COMGENINOX3:2HCX¢8359)
105 IF{NOV.LT.1} GO TO 120

C =2 FORM /Cv/ COMMON
WRITEI9511L}
1it FORMAT(*C ——> VARIABLES*}

CALL COMGEN{NOV.2HCVYs11:9}
120 IF(NOP.LT-1} GO TO 140

L —~=> FORM /CP/ COMMCN
WRITE{9,121}
121 FORMAT(#C —=—> PARAMETERS*}
CALL COMGEN{NOP.2HCP»104+9)
C o> GENERATE TABLE COMMON IN EQMQ
140 CALL TABGEN
C el GENERATE O.Ce COMMONS
IF{I0CAN.GT.O0}CALL GCCOM
WRITE(94151)
151 FORMAT(#C =—=> MODEL EQUATIONS¥)
L ——> TRANSFER CALL SEQUENCE FILE ONTO PROGRAM FILE
REWIND 12

350 READ{12,61 }XSOUR
IFLEOFE12)1400,370

370 WRITE(9» 61 3XSOUR
60 7Q 350

C w=e=> WRITE RETURN AND ENTRY VARSET AT END OF SUBROUTINE

400 WRITE{9.401}

401 FORMAT{6Xs#CALL IMPLICECYCLESsDLINES}*y/6X,
1¥IF{CYCLES-LT-1.)G0 TO 9900%, /6Xy*IFEIMPL.LT.41GOTO 9000%,
276X *XIMPL=1%3 /1% s¥9900 CONTINUE#®;/6Xs¥RETURN¥:/6X,
3%ENTRY VARSET*)

C =—> IVR = 2 FOR VARIABLES. 1IVR = 0 FOR STATES.
IVR=2

C =—> TEST THAT THERE ARE VARIABLES IN MODEL
IF{NOV.LE.O} GO TO 620

C wom TEST FOR MORE THAN 244 VARIABLES

IF{NOVeGTo244IHRITELT 411 ) LVR
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411 FORMATI6X s #IF{INDP.GT.244)60 70 1000*?11}
C ——> LOAD XSOUR WITH GO TO{
420 XSOUR{1)}=6GT{1}
XSOUR(Z)Y=6T(2)}
DO 500 I=3:8
500 XSOUR(I}=10H

IXSOUR=13

: NGT=0 »

cC ——=> SCAN COMPONENTS
DD 600 I=1,NOCOMP :

C —> GENERATE STATEMENT NO. CORRESPONDING TD EACH COMPONENT
ISN=9000+1

C om=> CONVERT ISN TG BCD FORMAT
ENCODE{4¢501,1SN}ISN :

501 FORMAT(I4)

C -2 INDEX FOR THE NO. OF VARIABLES ESTATES] BEFORE COMPONENT WAS
CALL GETCOD{I,SEQAsICOMP)
J=4%ICOMP-1VR-1
CALL GETCOD(J,IVRSET.NO)

L e INDEX FOR THE NQO« OF VYARIABLES (STATES) AFTER COMPONENT WAS
J=4¥%ICOMP-IVR ' '
CALL GETCOD(J,IVRSET N1}

C ——=> TEST TO DETERMINE IF ANY VARIABLES {STATES) WERE FORMED
IFINL.LELNQ} GO TO 600
NO=NQ+1

G w2 SCAN THE NO. OF VARIABLES (STATES) FOR THIS COMPONENT
DO 520 J=NOsNL
NGT=NGT+1

C e TEST IF 2ND LEVEL OF GO TO IS REQUIRED

IF{NGT.LE«244)G0 TOQ 515
CALL LINE{QsXSOUR,IXSOURs6H)INDP 659}
WRITE(9 561} XSOUR
WRITE(?,511})IVR
511 FORMAT(¥1000%,I1s¥ INDP=INDP-244%)
XSOUR{1}=GTL1)}
XSOUR{2}=GT(2}
BO 505 K=3.8
505 XSOUR({K}=10H

IXSOUR=13
NGT=0
515 IF{IXSOURWNE13) CALL LINE(OyXSOUR, IXSDURs1Hzs1ly 9]
L —-—> PLACE STATEMENT NO. IN COMPUTER GO TO STATEMENT

CALL LINE(O,XSOURyIXSOUR:ISNg4:9)
520 CONTINUE
600 CONTINUE

C ~==> COMPLETE GD TO{ STATEMENT
CALL LINE{O;XSOURsIXSOUR:6H} INDP 26,9}
WRITE(9,61}XSOUR
IF{IVR.LE.Q) GO TO 700

620  IVR=0 a
WRITE(9,601}

601 FORMAT{6X s *ENTRY RATSET*)

cC ——> TEST THAT THERE ARE STATES IN THE MODEL
IFINOXeLE.Q) GO TO 700 =

C TEST IF 2ND LEVEL OF GO TO IS REQUIRED FOR RATES
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IFINOXeGTe 244 )WRITELF:411) IVR
GO TO 420
B FORM SUBROUTINE DATAIN =memnis mEEEmRER
C e COMMON AND DIMENSION STATEMENTS
700 WRITE(9TOL)TITLE
701 FORMAT( 6X s *END%/// /76X ¢ %SUBROUTINE DATAIN%/%CHk/%CHo9X s TALO/*Ck/
- LEC D> THIS SUBROUTINE WAS PREPARED BY THE EASY PRECOMPILER%/
2649 %COMMON/CORDER/NOX yNOV ¢ NOP# }

C ——> TEST IF STATES ARE PRESENT IN MODEL
IF{NOX.LT.1) 60 TO 715 <

C ——> FORM STATE RELATED COMMONS
WRITE(9,7L1) (NOX,I=1,10) |

711 FORMAT(¥C —==> STATE RELATED COMMONS#*/

LXKy #COMMON/CX/ XL ¥y 14,% ) /CXDOT/XDOT (%9 1495 ) /CRIC/KIC ¥ 3 T4,% )%/
25Xy ¥1 FCXICL/RICLU*3I45%)/CXICR/XIC2(H144%)/CXICI/XICI (%, T4k )%/

35X¢%2 JCINT/ZINT{¥s144%) /CNAMEX/NAMEX (%14 ,%) /CNAMER/NAMER (%9 T4 5% )
4/5Xs%¥3 /CNTRLS/AN,IPRNT sMODE yERROR{#y T4y% )%}
C =2 CALCULATE THE AMOUNT OF WORK SPACE REQ D.
715 NO=NOX¥(2¥NOX+7)
IFINOG.LT.1000)}NO=1000

WRITE(9+yT719INC
719 FORMAT({ 6X 9 %COMMON/CHORK/CWORK E% 5 I 5y %) %)
C =—=> - TEST IF VARIABLES ARE PRESENT IN MODEL

T40 IF(NOV.LT.1) GO TO 780
HWRITE(9 s T41INOV sNGVeNOV

741 FORMAT{%C ~——> VARIABLE RELATED COMMONS*/ .
16Xy #COMMON /CV/Vi%3E4 %) /CNAMEV/NAMEV (% T4 y%) /COLD/VOLD %y Tde% ) %)
C ~—=> TEST IF PARAMETERS ARE PRESENT IN MODEL
780 IF{NOP.LT.1} GO TO 800
WRITE{9, TB1}NOP,NOP
781 FORMAT(*%C ———> PARAMETER RELATED COMMONSH®/
16X %COMMON /CP/P (%934 ,%)}/CNAMEP/NAMEP (%5 T4 4%} %)
C ——> LOAD NO. OF STATE.VARIABLE: AND PARAMETERS INTO COMMONS
800 WRITE(F+821)NOX¢NOVNOP
821 FORMAT(#C come> SET NO. OF STATES,VARIABLES, AND PARAMETERS*/

16Xy #NOX =% 14 /6X 3 kNOW=% g T4/ 6X 3 ENOP =% ¢ 14 )
IF{NOX.LE.O} GO 70 850

C ~e=> LOAD STATE ERROR AND PARAMETER DEFAULT VALUES INTO COMMONS
WRITE{9:831}
831 FORMAT{#C ——=> LOAD STATE ERROR DEFAULT VALUES*/

16Xy *D0 100 I=1,NOX*/6A*ERROR(I}=o1%)
IF{PFNAME.EQ.ECSIWREITE(9,833}
833 FORMAT{6Xs*¥CALL GETT (NAMEX{I}»1sKARI*/6X % IF{KAREQeLHTIERROR(I}=1
Be¥/6K ¥ IF{KARLEQ. LHP)ERROR{ I} =.005%)
WRITE(9:841)
841 FORMAT(#100 CONTINUE*)
850 IF{NOP-LE.O)F GO TO 860
' WRITE({9,851) : S : :
851 FORMAT{*C ——=> LOAD PARAMETER DEFAULT VALUES*/
16X+%D0 300 I=1,NOP%/%¥300 P{I)=.99999%/
26Xy #¥WRITE(G6+301 3%/%301 FORMATE1HL } %)
860 REWIND 12 S :
C ——> START FORMATIDN OF INPUT REQUIREMENTS LIST
WRITE(L24861)TITLE;NOCOMP ;NOTABsNOPNOX; NOV

i861 FORMAT({/Z10XsTALO//5Xs*¥THIS MODEL CONTAINS #*,I4s% COMPONENTS%/
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1BXs*WITH: kg L4 s%k TABLES%:2Xs14s% PARAMETERS®:2XyI49% STATES AND*
22Xs14y% VARIABLES ¥
2//10X,%INPUT DATA REQUIREMENTS LIST*/)
MAXT=0
IF(NOTAB.LE.G}GO TO 864
CALL TABCAL _ | -
( ====c===zcs=mzs COMPLETE DATAIN SUBROUTINE == START BLOCK DATA MODEL
G o CALCULATE TOTAL STORAGE REQUIRED BY MODEL TABLES
DO 862 I=1,NOTAB
CALL GETCOD{5;TABNAM(I) N}
MAXT=MAXT+IABS{N}
862  CONTINUE
- TESTS TO PREVENT DIMENSIONS < 1.
864  NOVP=MAXO{NOV,Ll)
NOPP=MAXO(NOP,1}
MAXTP=MAXO{MAXT 1)
NOTABP=MAXO{NGTABs1}
WRITE(9 865 }NOXP yNOVP :NOPP sMAXTP ;NOTABP yNOTABP ;NGTABP
865  FORMAT6Xy#¥RETURN*/6X ¢ ¥END%/ /17
16X, ¥BLOCK DATA MODEL¥/%C —~~—> MODEL NAME COMMONS*®/
26X 4 ¥COMMON/CNAMEX/NAMEX { %y 14 9% ) FCNAMEV/NAMEV (%514,
3% ) /CNAMEP/NAMEP (%314 s %1 %/5X s *1L/CTABLE/TABLES €%, T4 %} /CTABNA/TABNAM
G(%gI3y%) %/
55X,%2/CMAXDI/NOTAB ;MAXDIM{%:I34%)} /CLOCTA/LOCTAB{ %513 ,%}%)
C ——> CREATE EQUIVALENCE STATEMENTS IF NEEDED TO ALLOW DATA
¢ ——> STATEMENTS TO LOAD NAME LISTS EXCEEDING 130 NAMES
CALL COMEQU{SHNAMEX sNOX)
CALL COMEQU{SHNAMEV NGV}
CALL COMEQU(5SHNAMEP sNOP }
C ======== ADD FLIGHT CONDITION PARAMETER VALUES (ECS APPLICATION)
IF(PFNAME+EQ.ECSIWRITE(9,866)
866  FORMAT{6X,*COMMON/AMISS/PAMB » TAMB 4 PRAMs TRAM s ALT 5 AMN )

L =-—> TEST FOR 0.C. 1IF YES CALL OCBLKD
IF{IOCAN.GT-0Q}CALL OCBLKD
C —=> GENERATE NAME DATA STATEMENTS
WRITE(9:867)
867 FORMAT{#C ——=> MODEL DATA STATEMENTS*}
€ ——> GENERATE STATEs VARIABLE; AND PARAMETER NAME DATA STATEMENTS

CALL NAMARY({5HNAMEXs54NOXs8)
CALL NAMARY{S5HNAMEV:5,NOV,11)
CALL NAMARY({SHNAMEP5,NOP+10)
C =D CALCULATE NO. OF WORDS IN TABLES
C -— GENERATE TABLE NAMES; MAX DIMENSIONS, LOCATIONS
CALL TABDAT
s==z====  ADD FLIGHT CONDITION PARAMETER VALUES (ECS APPLICATION}.
IF{PFNAME.EQ.ECS}WRETE({9,868}
868 FORMAT({6X: #*DATA PAMB, TAMBsPRAMsTRAMyALT s AMN/1406935196514:69551%4 ¢
1 0ay0a/%])
========== TABLE INITIATION FOR ALL MODELS
WRITE(9 869 IMAXTP
869 FORMAT{EXyXDATA TABLES/%3I5y9H%1.99999//76X s END*///)
IF(NOPsLE-QO} GD TO 960
C =—2> ADD PARAMETERS AND STATES TO INPUT REQUIREMENTS LIST
NUNIT=10
N1=NOP
WRITE(12,881)
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881  FORMAT(///14X,*PARAMETERS REQUIRED¥//
113X,*CDMPDNENT*sSXs*PARAMETER*!
| 215X, FNAMES , 10X y ¥NAMES)
900  REWIND NUNIT =
COMPS=10H
DO 940 I=1,N1
C —==> SCAN. PARAMETER (STATE) LIST
READ(NUNIT y901)ANAME
901  FORMATL{AT)
CALL STRMOV{ANAMEs4y%3COMP 41}

L > COMPARE CURRENT COMPONENT NAME WITH PREVIQUS
IF{COMPS .EQ.COMP} GO TO 920
WRITE(124911}

911 FORMAT(LH )
COMPS=COMP

g20 HRITE(lZgQZl)COMPgANAME
921 FORMAT({ 15X 2443 9X AT}
240 CONTINUE
960 IF{NOX.LE-O} RETURN
IF{NUNIT.EQ.8} RETURN
NURTIT=8
N1=NOX
WRITE{12,961)
361 FORMATE///718X s ¥STATES %/

NAME

12Xy #LINITIAL CONDITIONS AND ERROR CONTROLS REQUIREDP*X!

213Xy ¥COMPONENT* 36Xy *STATE*/L5X s kNAMEX 5 10X 5 KNAME )

GO TD g00
END
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CHLINE
SUBROUT INE HLINE(PAGE sLINE,INsIR}

C PURPOSE: ADD A HORIZONTAL CONNECTION LINE TO ECS SCHEMATIC
C CALL SEQUENCE: PAGE ~ 13X56 ARRAY CONTAINING HOLLORITH
c REPRESENTATION OF A PAGE
c LINE ~ LINE NO. FOR HORIZONTAL LINE.
c : : IN -~ EINPUT COMPONENT COL. LODCATION
C IR ~ RECEIVING COMPONENT COL. LOCATION
DIMENSIGON PAGE(13456})
L > IS INPUT COMP« ON LEFT OR RIGHT
IF{IN«GE-~IR)IGO TO 100
POINT=10H>
I1=IN
I2=IR
GO TO 200 o
C ==> INPUT IS ON RIGHT
LOG POINT=10HL
I1=1IR
I2=IN '
C ——> PLACE POINT ON RECEIVING END OF LINE

200 CALL PUTT{PAGE({Ll.LINE}, IRsPOINT]}

C——D ADD NO. OF SYMBOLS REQ D« TO SPAN COLUMNS

DO 300 I=I1,I2
C ~——> TEST TO PREVENT OVERWRITING POINTS

IF(KOMSTRIPAGE({ 1, LINE)pI91571H<S,1).EQ.0)GO TO 300

IF{KOMSTR{PAGE(1sLINE} s I21+1H>51} .EQ.Q}G0 TO 300
C —> ADD HORIZONTAL LINE SYMBOL

CALL PUTTIPAGE(1,LINE}sIs1lH=}
300 CONTINUE

RETURN

END

42
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CILJBIT
FUNCTION IJBIT(A, Iy&,N}
C VERSION 1. REVISED. AUG 7 1975
C PURPQOSE:s SET IJBIT EQUAL TO THE I J ELEMENT IN BINARY ARRAY A
£ CALL SEQUENCE: A -~ N X N BINARY ARRAY
c : - I - ROW INDEX
G J ~ COLUMN INDEX
c N ~ COLUMN DIMEMSION OF ARRAY
C DESIGNED BY: J.Ds BURROQUGHS JULY 1975
DIMENSION Afl) :
IBIT=T+{J=1)%N
IWORD={ IBIT-1}/60+1
LBIT“MDD(IBIT:&O)
Ii1=1 .
ASHIFT-SHIFT(A(IHURD},LBIT}
TJBIT=ASHIFT«AND.I1
RETURN
END
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CIJBIT1
SUBROUTINE IJBITI{AyIsJdeN)
VERSION l.

c
c
C
c
c
C
c

PUR
CAL

DES

44

POSE:. LOAD 1 IN

L  SEQUENCE: A

IGNED BY: JaD.
DIMENSION A(1l)

I
- N X N BINARY ARRAY

: REVISED: AUG 7 1975
4 LOACTION OF N BY N BINARY ARRAY A.

I ROW INDEX

J COLUMN INDEX .

N ~ COLUMN DIMENSION OF ARRAY
BURROUGHS JULY 1975

IBIT=I+{J=1)%N
IWORD=(IBIT~1)/60+1
LBIT=60-MOD{IBIT,60}

Il=1

I2=SHIFT{IL1sLBIT}
A{INGRD }=A{IWORD) .OR.I2

RETURN
END
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CINCOM | |
SUBROUTINE INCOM{ICOMsPHRSyINDEXsNDINPUTyDINPUTsNDOUT,
1DOUT » BCOMNAM CMPMGD,NUCUMP,ICGMP}

C VERSION 3. REVISED: JUNE 27 1977
€ PURPOSE: PERFORM INPUT-OUTPUT CONNECTIONS BETWEEN STD. COMPS.
C CALL SEQUENCE: 1ICOM  ~ COMMAND STRING ARRAY
PHRS  — CURRENT PHRASE {UPSTREAM COMP. NAME UPON ENT
INDEX ~— COMMAND STRING GHARAGCTER INDEX
NDINPUT— NG. OF INPUTS FOR DOWNSTREAM COMP.
DINPUT - LIST OF INPUT QUANTITY NAMES FOR DOWNSTREAM
COMPONENT |
NDOUT « NO. OF QUTPUTS FOR DOWNSTREAM COMP.
DOUT - LIST OF OUTPUT QUANTITY NAMES FOR DOWNSTREAM
DCOMNAM~ SPECITIC COMPONENT NAME OF DOWNSTREAM COMP.
CMPMOD =~ LIST OF COMPONENTS IN CURRENT MaDEL
NOCOMP - NO. OF COMP. IN CURRENT MODEL
ICOMP -~ UPSTREAM COMP. TYPE

OCOOOOOODO0

CDMMGN /CID/IREADsIMRITE, IDIAG
DIMENSIGN ICOM{8),DENPUT(L1}, HUUTli};UINPUT(64)9UDUT{64)9CMPMDD(1}
— NJ. OF CDNNECTIONS INDICAYDR
' NOCON=0 '
—_—2 SAVE UPSTREAM COMPONENT NAME
- UCOMNAM=PHRS
——2 GET LIST OF UPSTREAM COMP. QUTPUTS
CALL COMDAT({UCOMNAMy4HOUTP #NUOUT . UQUT )
—— SCAN COMP. IN CURRENT MODEL
DO 100 I=1,NOCOMP
— TEST TO SEE IF UPSTREAM COMP. HAS BEEN DEFINED
IF{KOMSTR{CMPMOD(I}51+4,UCOMNAMs1}.EQ.0}GO TO 120
100 CONTINUE

© (e (9] [ B e

C ——> GET STDe. INPUY¥ LIST FOR UPSTREAM COMP.
CALL COMDAT{UCOMNAMy4HINPT +NUINPUTUINPUT)
C ——> STORE COMP. LOC.=-100, COMP TYPE, NO. INPUTS FOR UPSTREAM CO

CALL PUTCOD(3,UCOMNAM,~100Q1}
CALL PUTCOD(55UCOMNAMsNUINPUT)

C ——> INCREMENT MODEL COMPa COUNT
NOGCOMP=NOCOMP+1
C ===> ADD COMP. NAME TO CURRENT MODEL LIST

CMPMOD{NOCOMP }y=UCOMNAM

TUCOMP=NOCOMP

GO TO 140
C w——> _ GET INPUT LIST FOR EXISTING CDMPe
120  1UCOMP=I1

CALL GETCODES,CMPMOD(I} NUINPUT}

¢ —~—> TEST FOR COMPONENT DRIVING ITSELF
IF(KOMSTR{UCOMNAMy Ly4sDCOMNAM,1)-EQa.0}G0 TO 130
C ~—=> GET INPUT LIST FROM FILE 7

UINPUT(1}=3HZZZ
IF{NUINPUT.GT-0)CALL READMS{75UINPUTsNUINPUT,IUCOMP).
GO TO 140
C > LOAD UPSTREAM INPUTS FROM DOWNSTREAM INPUTS LIST
130 DO 135 I=1,NUINPUT
135  UINPUT{I}=DINPUT(I)

C ~==> DEFAULT ON PORT DESIGNATION IS BLANK {UNIVERSAL PORT)
140 UPCRT=1H
- DPORT=1H
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C —-—>

- MODE=1

CALL NXTPH[ICDM,INDEX,PHRS}
IPHRS=1

IF(KOMSTREPHRSs191y1H +1).EQ.0)}GO TO 500
C ——=>

TEST FOR NUMERIC: ToEs PORT NUMBER
CALL NUMERC{PHRS)}yRETURNS({(180)

SAVE NUMERIC PDRT NO
MODE=1
UPGRT=PHRS
CALL NXTPH{ICOMyINDEX,PHRS)
IF{KOMSTR{PHRSy1+1s1H »1).EQ.O0}G0 TO 160

C =-—> TEST FOR NUMERIC, I.E« PORT NUMBER

C —=>

160
161

C >

180

200

C ——>

220

C ——>

c —>

240
260
261

280

300

c -——>
C >

€ >

IPHRS=Q
C —~—2>

CALL NUMERC{PHRS)sRETURNS{160)
SAVE DOWNSTREAM PORT NOa
DPORT=PHRS
IPHRS=0
GO TO 420
WRITE{IWRITE,161)PHRS ;IJCOMNAM
FORMAT(/5Xs 1BH #%% WARNING *¥% sA105%IS NOT A VALID PORT DESIGMNAT

1I0ON FOR INPUT CGMPOMENT *gA4qy¥a ERRONEOUS CONMNECTIONS MAY QCCUR
2%)

60 To 420
SCAN UPSTREAM GUTPUTS
DO 200 I=1,NUOUT
IF(KOMSTR(UDUT (1) ,1+34PHRS,1}.EQ.0)60 TO 220
CONT INUE
G0 TO 500
SAVE GUTPUT NAME
UOUTNAM=UQUT (1)
MODE=0
CALL NXTPH{ICOMjINDEX,PHRS)
CALL NUMERC{PHRS),RETURNS(240)
SAVE UNSTREAM PORT NO.
UPORT=PHRS
CALL NXTPH{ICOM,INDEX,PHRS)
SCAN DOWNSTREAM INPUTS
DG 260 I=1,NDINPUT
IF{KOMSTRIDINPUT{I)}3153:PHRSs1}EQ.0}GO TO 280
CONTINUE
WRITE(IWRITEs261)PHRS » DCOMNAM | .
FORMAT(/5X;18H #*#% WARNING *%* ,A10,%IS NOT A VALID INPUT QUANTIT

1Y OR PORT OESIGNATION FOR COMPONENT %3;A%)

GO TO 560

DINNAM=DINPUT{ 1)

CALL NXTPH{ICOMsINDEX,PHRS)
CALL NUMERC{PHRS}yRETURNS {300}
DPORT=PHRS

SEARCH FOR MATCH BETWEEN NAMES  PORT NO. GIVEN ABOVE
DO 380 I=1sNDINPUT

TEST FOR NAME MATCH
IF{KOMSTREDINPUT(I}y1y3sDINNAMs1) .NE.C)GO TO 380

BYPASS PORT TEST IF PORT NOT SPECIFIED
IF{DPORTW.ER=1H }GQ TO 320

DOWNSTREAM PORT TEST v
IFLKOMSTRIDINPUT(I}29314sDPORT31¥.NEL.OIGD TO 380

[
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C =2 . SCAN UPSTREAM OUTPUTS
320 DO 360 J=1¢NUDUY

L ——2> TEST FOR NAME MATCH _
TE{KOMSTR{UOUT {J} 513 ,UOUTNAM, 13 «NE.OJBD TO 360
C ——> TEST IF PORT 1S SPECIFIED
IF{UPDRT.EQ«1H JGO TO 400
C o> TEST FOR PG T MATCH

IF{KOMSTR{UOUT{J}+9s1yUPORT+1}.EQ0}GE TO 400

360 CONTINUE
380 CONTINUE

GO TO 560
C ~—=2 SATISFY SPECIFIC INPUT
C =—=> GET UPSTREAM AND DOWNSTREAM PORT NOS.

400 CALL GETT(UBUT{J):9xUPORT)
CALL GETTI(DINPUT(I)#9:DPORT}
CALL NAMGEN{UOUT(J}»UCOMNAMsDINPUT{I})

¢ -—>»  TAG INPUT AS FROM AN UPSTREAM SOURCE
CALL STRMOV{IH slsleDINPUTL{I} 8%
NCCON=1
IF(MODE.EQ.O)GO TO 440
L ~—=> SATISFY ALL OTHER INPUTS USING OQUFTPUTS OF SPECIFIED PORTS
420 CALL PORTCH{DINPUT,NDINPUT ;UOUT:NUOUT sDPORT:UPORT s UCOMNAM s NOCON 5
1 1H )
C ——> SATISFY UPSTREAM INPUTS
CALL PORTCN{UINPUT:NUINPUT,DOUT ;NDOUT yUPORT yDPORT s DCOMNAM y NGCON,
1 1HD}
GO TO 560
440 UPORT=1H
DPORT=1H

IFtIPHRS-.EQ.1}G0O TO 180
CALL NXTPH{ICOM;INDEX,PHRS)

IPHRS=1
GO 7O 180
500 IF{MODE.EQ.0)}GO0 TO 540
C =m—=> REGULAR CONNECTION ROUTINE
C =2 SCAN DOWNSTREAM INPUTS
DO 540 I=},NDINPUT
C -—> TEST IF INPUT IS SATISFIED
IFIKOMSTREDINPUT (Iked9lslH 21} NE.OIGD TO 540
C ==—> ‘SCAN UPSTREAM OUTPUTS
DO 520 J=1,NUCUT
C =—> TEST FOR NAME MATCH

IF{KOMSTR{DINPUT{I)s1+3,UCUT(J}s1).EQ.0FG0 TO 400
520 CONTINUE
540 CONTINUE
560 IF(NOCON.LE<OYWRITELIWRITE y57 1 YUCOMNAM «DCOMNAM
571 FORMAT(/5X 2 1H %% WARNING #%% NO sA4.% OUTPUTS MATCH UNSATISFIE
1D *¥sA4 % INPUTS¥*) :
C ———2> STORE UPSTREAM INPUT LIST
IF{NUINPUT«GT.0}CALL WRITMS{T,UINPUT;NUINPUT,IUCOMP}
IF(IDIAG.LE-T0}G0 TO 600
WRITE(IWRITE B80T H{UENPUT(I) » I=1NUINPUT}
801 FORMAT(# INCOM-—-UINPUTS*/{1X»6A10})
WRITE({IWRITE,803}{UDUT(I},XI=1,NUCUT}
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803
805

807

¢ —>

600

48

FORMAT{* INCOM-~UDUT*/E{1X»6A10}}
WRITE{IWNRITE805{DINPUT(I}sI=1sNDINPUT})
FORMAT({#%* INCOM=DINPUT%/{1X»5A10}}
WRITE(IWRITE 807} {DOUT(I)+I=1,NDOUT}
FORMAT{* INCOM=-DOUT*/{1X,6A101}}

TEST IF NEXT PHRASE HAS BEEN USED .
IF{IPHRS«EQ.O)CALL NXTPH({ICOM;INDEXsPHRS)
RETURN
END
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CLINE
SUBROUTINE LINE(MODE:SOURCE:ISOUR,TEXT¢NsNTAPE}
C PURPOSE: TO CONTRCL THE FLOW OF SOURCE TEXT AND GENERATE
CONTINUES AS NEEDED TO STAY WITHIN COLUMNS 1 - 72
CALL SEQUENCE: MODE ~ MODE=0Q ~> NEW LINE IS STARTED BEGINING WITH
MODE=1 -> TEXT IS SPLIT TO FIT EXACTLY 7-~72
ISOUR NEXT CHARACTER FOR WRITING
TEXT NEW TEXT STRING
N N0« OF CHARACTERS TO ADD
NTAPE

FILE TO WRITTEN TO
DIMENSION SOURCE{8}
DATA X/10H X £ ¢BLNK/LOH /!
C ——=> TEST FOR END GF LINE
IF(ISOUR+N.LE«73} GO TO 300
IF(MODE.NE.O} GO TO 400
G~ NEW LINE REQUIRED
C o> WRITE CURRENT LINE
WRITE{NTAPEs101)SOURCE
101 FORMAT{8A10}
C ——=> GENERATE CONTINUE SYMBOL
SOURCE(1)=X
DO 200 I=2,8
200 SOURCE(I}=BLNK
ISOUR=7
300 CALL STRMOV{TEXT»1lsN3sSOURCE+ISOUR]
ISOUR=ISOUR+N
RETURN
C =—=> MODE=1 SPLIT TEXT BETWEEN CURRZENT AND NEXT LINE
400 NO=73-1ISOUR
C -——> COMPLETE CURRENT LINE
CALL STRMOV{TEXTs1sN0,;SOURCEs ISOUR)
WRITE{(NTAPE,101)30URCE
SOURCE(1}=10H X
DO 420 I=2,8
420 SOURCEtI)=10H

sEeNelaleNoNe

11

C —=—==> NO. CHARACLTERS LEFT IN TEXT
L=N-NO

C =~w=> NEXT CHARACTER IN TEXT TO MOVE
NO=NO+1
CALL STRMOVITEXT:NOsL:;SOURCE: T}
ISQUR=L+7
RETURN
END
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CLISTSC

Ut}

976

S AND THEIR
NENTS

ONENT NAMES
NAMES

NAMES

LEE10}

ke A2/ S

MAX. DATA¥}

X132}

SUBROUTINE LISTSCEICPMAXy CHMPNTSzAINPUTLOUTP
C VERSION 2. REVISED: DCT 8 1
C PURPOSE: PROVIDE A LIST OF STANDARD COMPONENT
c INPUTSs OCOUTPUTS, AND TABLES
C CALL SEQUENCE: ICPMAX -~ NO. OF STANDARD COMPO
C CMPNTS -~ LIST OF STANDARD COMP
c AINPUT ~ WORK SPACE FOR INPUT
c CUTPUT ~ WORK SPACE FOR OUTPUT
COMMON/CIO/IREAD s IWRITELIDIAG
DIMENSION CMPNTS{L) «AINPUTELYsOUTPUT({1}sTAB
CALL READMSITB8sPFNAME L, 6HPFNAME)
WRITE({IWRITE, 101 YPFNAME
101 FORMATLIHL1 14X *LIST OF STANDARD #,A10s% COMPONENTS®}
G ———> SCAN 57D« COMPONENTS
DO 560 I=1,ICPMAX
WRITE(6s 521} 1,CHMPNTSET)
521 FORMATL///15X: *COMPONENT NOe¥513,% NAME =
13X+ R INPUTS % BX o ¥OUTPUTS 3 LOX o ¥TABLESHR/
221% NAME PORT *)s% NAME INDPe VAR
C ——> GET INPUTQUTPUT.AND TABLE NAMES
CALL COMDAT(CMPNTSII}+4HINPT,NIsAINPUT)
CALL COMDATICMPNTS{I}4HOUTPsNDOOUTPUT)
CALL COMDATECMPNTS(I}s4HTABSeNT«TABLE)
MAX=MAXO(NTI4NOyNT)
L ——=> SCAN LONGEST LIST OF NAMES
DO 560 J=1+MAX
C ——> BLAMK MAMES
AIN=10H
ouUT=10H
TAB=10H
ID=10H
IP=10H
OP=10H
Iv=10H
ST=10H
IF(J.GT.NI}GO TQ 530
AIN=AINPUT(J)
CALL GETT(AIN,;9,1P}
530 IF(J.GT.NO)GO TO 835
QUT=0UTPUT{J}
CALL GETTIOUT.9,0F}
CALL GETT{OUT:10+ST)
535 IF{JCT.NT}GO TO 540
TAB=TABLE(J}
C ——> GET TABLE DIMEMNSION
CALL GETCOD{5,TABsID]}
Iv=1H2
IFEIDL.GTL0)GOD TO 540
Iv=1H1
ID=TABSLID)
540 WRITE({IWRITE ;541 AINIP,OUT:0P,STsTAB2 IV 1D
541 FORMATLZ2AsAE AL s8R A6 A s 1Xs Al TR eADBXs AL,
560 CONTINUE
WRITE(IWRITE.563)
563 FORMAT{ LKLY
RETURN
END
50
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CNA

c
C
c
c
c
c
C
c

%] (] a0 O (g
'

MARY '
SUBROUT INE NAMARY{CNAME yNCHAR yNyNUNIT}
VERSION 1.2 ' . REVISED: AUG 22 1975 '
PURPOSE: FORM A DATA STATEMENT THAT CONTAINS A GIVEN LIST OF NAMES
CALL SEQUENCE: CNAME ~- NAME OF THE ARRAY 7O BE INITIALIZED
NCHAR = NO. OF CHARACTERS IN ARRAY NAME

N - NO. OF NAMES TO BE PLACED IN DATA STATEMENT
NUNIT <~ UNIT CONTAINING LIST OF NAMES

DESIGNED BY: J«Do BURROUGHS MAY 1974
DIMENSION SOURCE{8} ‘

n—— TEST FOR EMPTY SET

IF{N.LE«O)} RETURN
REWIND NUNIT
— CALCULATE THE NO. DF DATA STATEMENT EXTENSIONS REQD.
NEXT={N=-1}/130+1 ' '
i SCAN DATA STATEMENT EXTENSIONS
D0 400 J=1sNEXT
- EXTENSION COUNTER
K=J-1

—— NOeo OF CHARACTERS PER EXTENSION

N10=10% {N~-K#130)

—— LIMIT NO. OF CHARACTERS PER DATA STATEMENT TOQ 1300

IF{N10.GT+1300)N10=1300

- CALC. FIRST AND LAST WORD IN LIST OF DATA STATEMENT

ISTART=K#%130+1
ISTOP=ISTART+*N1O/10-1

C —> GENERATE DATA STATEMENT

100
c -

SAURCE(1}=10H DATA
ISOUR=12
20 100 1I=2,8
SOURCE{ I}=10H
— LOAD ARRAY NAME
CALL LINE(OsSQOURECEyISOURCNAME;NCHAR 2]

C === TEST 1IF DATA STATEMENT EXTENSION IS REQUIRED

IF(KeLE-C)GO TO 110

gL -— ENCODE DATA EATENSION NGa

105

ENCODE{25105,K}K
FORMAT(I2}

C =~ ADD EXTENSION NO. TO DUMMY ARRAY NAME

110
i21
C -

W

125
C -

200

201
400

CALL LINE(O,SDURCEzESOURsK 299}
CALL LINE{OySOURCEyISOUR;1H/ 1,9}
ENCODE(4s121sN10O)INLOD
FORMAT(14}

—— LOAD NOa. OF CHARACTERS IN DATA STATEMENT
CALL LINE{Q.SOURCEsISOURyN10O244+9)
CALL LINE{OsSOURCEsISQURy1LHHy1,9}

L -—> SCAN NAMES

D0 200 I=ISTART,ISTOP
READ{NUNIT,125ANAME
FORMAT(AT:3H i

_—2 LOAD NAMES INTO DATA STATEMENT
CALL LINE{1:SOURCEsISOURyANAME-1049)
CONTINUE o
CALL LINE(1lySOURCE;ISOUR,1H/+1,49)
WRITE(92201}SOURCE
FORMAT(BALO}
CONTINUE
RETURN
END
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CNAMGEN
SUBROUTINE NAMGEN (SOURNM» COMNAMyQUANAM]
PURPOSE: GENERATE UNIQUE NAMES FOR ALL MODEL VARIABLES PARAMETERS
CALL SEQUENCE: SOURNM - SOURCE NAME
. COMNAM - COMPONENT NAME
QUANAM -~ QUANTITY NAME
—— . TRANSFER SOURCE NAME TO QUANTITY NAME
QUANAM=SOURNM
—2> ADD COMP. NAME TO COL. 4 70O 7
CALL STRMOV{COMNAM:X +4,QUANAM 4}
w—— TEST COL. 9 FOR PORT NUMBER
IF(KOMSTR{QUANAM+931s1H 513}.EQ.OYRETURN
—> TEST IF COL. 2 D% COL. 3 IS TO BE USED FOR PORT NG
I=3 : : -
IF{KOMSTR{QUANAM25141H +:1).EQ.0)I=2
C =2 PLACE PORT NCGa IN COL. I
CALL STRMOV{QUANAM,9s1,QUANAMsI}
RETURN _ :
END :

o} o O OO0 0
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CNEWCOM
SUBROUT INE NEWCDM{COMNAH;CHPNTSvICUMP9ALGG:CMPMDDsNDCDMPg
LIASNPUY s NINPUT 2 AQUT o NOUT » IDCOMP )

C VERSION 2. ' REVISED: JAN 12 1976

C PURPOSE: INTRODUCE NEW COMPOMENT INTO ECS MODEL

C CALL SEQUENCE: COMNAM ~ COMPONENT NAME

CMPNTS

Icomp

ALOC

CMPMOD

LIST OF STD. COMP« NAMES
LOCATION OF STD. COMP. NAME IN LIST
COMPONENT LOCATION NO.
LIST OF COMP. IN CURRENT MODEL
NOCOMP NO. OF COMP. IN CURRENT MCGDEL
AINPUT STD. NAMES OF INPUTS FOR COMP.
NINPUT = NO. OF INPUTS TO COMP.
ADUT ~ STD« NAMES OF QUTPUTS FOR COMP.
NOUT - NO. OF OUTPUTS FOR COMP.
IDCOMP - COMP. NO. IN CURRENT MODEL
DESIGNED BY: J.DBURRQUGHS BATE: JULY 1974
COMMON /CIO/IREADSIWRITEyIDIAG/CSEQ/NSEQ+SEQA(L)
: DIMENSION CMPNTSE1)CMPMOD {1} :AINPUT(1)AQUT(1}
L =2 CONVERT LOCATION NO. FROM HOLLORITH TO INTEGER
CALL BCDREL{ALOC.ALOC)
LOCNO=ALDC
C w2 GET SYMBOL NO. FOR COMPONENT AND PUT IN LOCATION 4
CALL GETCOD¢5,CHPNTS(ICOMP}:ISYMB}
CALL PUTCODL4,COMNAM, ISYMBY}
C ===> TEST THAT 1 OR MORE COMP. EXIST IN MODEL
_ IF{NDCOMP.LE.O}GD TG 200
C ——> SCAN EXISTING COMPS. IN MODEL
DO 100 I=1,NOCOMP
C =m=> TEST THAT NEW COMP. NAME IS UNIQUE
‘ IF{KOMSTRICMPMOD(E) 2154 sCOMNAM, 1)} EQ.O)GO TO 300
100 CONTINUE

Illlll

CoOOOQOOO0O0O00

C =2 NEW MNAME IS UNIQUE

C ~==> GET STD. INPUT LIST FOR COMP.

200 CALL COMDATECOMMAMe&HINPT sNINPUT ALNPUT}

C > ADD LOC. NO. AND NO. OF INPUTS TO COMP. NAME

CALL PUTCOD( 3, COMNAM,LOCND}
CALL PUTCODES,COMNAM,NINPUT)
C ===> - ADVANCE COMP. COUNT -
NOCOMP=NOCOMP+1
C ~—> ABD NEW NAME TO MODEL COMP. NAME LIST
CMPMOD { NOCOMP } =COMNANM
L ——=> ADD COMP. NG. TO COMPONENT SEQUENCE LIST
NSEQ=NSEQ+1
CALL PUTCOD{NSEQsSEQAsNOCOMP }
IDCOMP=NOCOMP

C o~ GET LIST OF S¥TD. OUTPUTS
220  CALL COMDAT{CMPNTS{ICOMP}»4HOUTP,; NOUT s ADUT }
RETURN
C =—> TEST LOCATION NO. FOR COMP. THAT HAVE RECEIVED INPUTS BUT HA
c BEEN DEFINED. :

300 CALL GETCOD{3yCMPMGD(I)sLN)
IF{LN.LE.CQIGD TO 400
: WRITE{IWRITE 301 }COMNAM
301 FORMAT(/5X229H %%k WARNING k% CUMPUNENT sAds* HAS ALREADY BEEN
1DEFINED*} :
GO TO 420
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C == ADD LOCATION NO. TO COMP. NAME
400 CALL PUTCOD{3sCMPMODEI ) »LOCND}

R ADD SYMBOL NUMBER TO COMPONENT NAME
CALL PUTCOD{45CMPMOD (1) 4ISYMB}
C ——=> ADD COMP. NGO, TO COMPONENT SEQUENCE LIST

NSEQ=NSEQ+1
CALL PUTCODENSEQySEQAyI}-
420 COMNAM=CMPMOD(I)

C > GET NO. OF INPUTS
CALL GETCOD{5,COMNAM 2NINPUT)
C ——=> GET 'INPUT LIST FROM FILE 7

AINPUT(1}=3HZZZ
IF(NINPUT-GT-0)CALL READMS(?yAINPUTpNINPUT;I)

IDCOMP=1
GO TO 220
END
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CORDER '

SUBROUTINE ORDER(NVsICOsA»IWL;INZsIERROR,IB,IE}

C VERSION 1. REVISED: AUG & 1975

C PURPDSE: GENERATE A SEQUENCE VECTOR THAT REORDERS VARIABLES

TG SO0 THAT CONNECTION MATRIX IS LOWER TRIANGULAR.
C CALL SEQUENCE: NV - SYSTEM ORBER
C ICO - SEQUENCE VYECTOR ’
C A ~ SYSTEM CONNECTION MATRIX
c IWl ~ NTH DRDER VECTOR — PROCESS CODE
C Iw2 -~ NTH ORDER VECTOR -~ PROCESS SEQUENCE
G IERROR — ERROR FLAG: 0 = SYSTEM WAS REDUCED TO LOWER
G ' : - TRIANGULAR FORM.
ol 1 = SYSTEM CAN NOT BE REDUCED T :
C TRIANGULAR FORM !
C I ~ FIRST WORD IN IWZ POINTING TO LOOP COMP. !
C _ : _ 1E «~ LAST WORD IN IWZ POINTING TO LOGP COMP.
C DESIGNED BY: F FATH JULY 1975
DIMENSION ICO(1)»IWI{1},IW282),4101)
NCO=0
IERROR=Q
C SET ELEMENT COUNT I PROCESS SEQUENCE VECTOR TO ZERO
NTW2=0
C INITIALIZE PROCESS CODE FOR EACH ELEMENT TO -1 (NG PROCESS)

DO 10 I=1.NV
10 IWilI)=~1
c FIND FIRST NON-~PROCESSED ELEMENT
15 DO 20 I=1.NV
IF(IWN1{I}.LT.0}GO TO 30
20 CONTINUE

C IF AbLL ELEMENTS PROCESSEDs RETURN
RETURN
c PUT NON-PROCESSED ELEMENT INTO PROCESS SEQUENCE YECTOR AT BOTTOM

30 NTW2=NTWZ+1
IW2INTW2Z }=1

c SET PROCESS CODE TO O (PARTIAL PROCESS)
IWI(I)=0
c CHECK FOR DEPENDANCE ON OTHER ELEMENTS %
Js=0 |
%0 JS=JS+1 :
c IF ALL ELEMENT DEPENDANCIES CHECKED, PROCESS IS COMPLETE

IF(JS.GT.NVIGO TO 70 §
K=IJBIT(AsI+JSsNV) ;

c -IF NO DEPENDANCE {K=0} KEEP LOOKING : )
IF{K.EQ.Q}GO TO 40 é
C IF DEPENDANT ON ELEMENT ALREADY PROCESSED ECDDE 1) KEEP LOOKING g
C IF DEPENDAMT ON ELEMENT NOT PROCESSED (CODE=-1} START PROCESSING ‘.
c ON THAT ELEMENT. ;
C IF DEPENDANT ON ELEMENT PARTIALLY PRUCESSED (CODE=0) SEQUENCING :
C IS IMPOSSIBLE.. SET ERROR FLAG AND START ERROR REPORT.
IF(IHl(JSl150:60,40
20 I=ds
G0 TO 30
60 IERROR=1
c LOOK FOR JS IN IW2. THIS IS BEGINING OF DEPENDANT LOOP

DO 65 K=1sNThZ
IF{IN2{K}-EQ.JS}GO TO 66
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CONTINUE

Ig=K

SET END OF LOOP POINTER
IE=NTHW2

RETURN DUE TO ERROR

RETURN

PROCESS FOR ELEMENT COMPLETE - UPDATE PROCESSED ELEMENT COUNT
NCO=NCO+1 | | | o

SET SEQUENCE VECTOR POSITION TO INDICATE ELEMENT

TCOENCO I =1

SET PROCESS CODE FOR ELEMENT TO COMPLETE (CODE=1}

IWl(I}=1 _

DECREMENT PROGCESS SEQUENCE POINTER

NTW2=NTH2~1

IF ALL PROCESSED — RETURN

IF{NCOsEQ.NV)RETURN - |
IF NO ELEMENT LEFT IN PROCESS SEQUENCE VECTORy GO LOOK FOR FIRST
NON-PROCESSED ELEMENT.

IF{NTW2.LE.0)GO TO 15

CONTINUE PROCESSING BOTTOM ELEMENT IN PROCESS SEQUENCE VECTOR
WHERE IT WAS INTERRUPTED.

Js=1 |

I=TW2{NTH2}

GO TO 40

END
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CPORTCN
SUBROUTINE PORTCN({AINPUTNINPUTsOUTPUTNOUT» IPORT 4OPORT sDUTNAM »
1 NOCONs STREAM}
PURPOSE: CONNECT ALL MATCHING PHYSICAL QUAMTITIES AT SPECIFIED
_ PORTS ON TWO COMPONENTS.
CALL SEQUENCE: AINPUT = INPUT QUANTITY NAME LIST -
NINPUT NO. OF INPUT QUANTITIES
OUTPUT OUTPUT QUANTITY NMNAME LIST
NOUT NO. OF OUTPUT QUANTITIES
IPORT INPUT PORT NO.
OPORT QUTPUT PORT NO«
OUTNAM CQUTPUT COMP. NAME
NOCON NO CONNECTION FLAG -
STREAM -~ SQURCE INDICATOR. BLANK = UPSTREAM SDURGE
D = DOWNSTREAM SOURCE
DIMENSION AINPUT(L}»OUTPUT(L}
——D> SCAN INPUT LIST
DO 200 I=1oNINPUT '
L ~—=> TES™ IF INPUT IS SATISFIED
IFIKOMSTRLAINPUT{I}e4sls1H 1).NE.O}GO TO 200
C =2 BYPASS PORT TEST IF EINPUT IS UNIVERSAL PORT
IF(KOMSTR{AINPUT(1I}Pp1s2H ,1).EQ.C)GD ¥O 100
C > BYPASS TEST IF SPECIFIED PORT IS UNIVERSAL PORT
C

A

OO0 OOOO00

('w}

IF{IPORT.EQu1H )GO TO 100
m—e— COMPARE PORTS

IF{KOMSTR{AINPUTI{I} #9491, IPORTs1}.NE.O}CO TO 200

C ——> SCAN DUTPUTS

100 DO 120 J=14NOUT _

C ——> TEST FOR PHYSICAL QUANTITY MATCH
IF(KOMSTR{AINPUTEL) 5 1e3,0UTPUTEL) 21} NELO}GO TO 120

C =2 BYPASS PORT TEST IF SPECIFIED PORT IS UNIVERSAL PORT
IF(OPORTEQ.1H 160 TO 140 '

C ~~=> ~  BYPASS PORT TEST IF OUTPUT IS UNIVERSAL PORT
IFIKOMSTR{DUTPUT(J}¢991s1H $1}.EQ.0}G0 TO 140

C -——> TEST FOR PORT MATCH
IF{KOMSTR{OUTPUT(J) 5951 ,0PORT+1).EQ.0)G0 TO 140

120 CONTINUE ‘

GO TO 200
C > SATISFY INPUT
140  CALL NAMGEN{OUTPUTJ):OUTNAM, AINPUTEI))
C ——> PLACE SOURCE INDICATOR IN NAME
CALL STRMOV(STREAM»1s1sAINPUT(I}+8)
NOGON=1
200  CONTINUE
RETURN
END
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CSCHEMA
SUBRDUTINE SCHEMA{CMPMUD,NOCDMPwIMPU?S:NAMES)

C VERSION 2. REVISED: SEPT 10 1975

C PURPOSE: PRODUCE A SCHEMATIC DIAGRAM ON THE LINEPRINTER

c OF THE EGCS MODEL

€ CALL SEQUENCE: CMPMOD — LIST OF COMPONENTS. IN MODEL

c NOCOMP ~ NO. OF COMP. IN MODEL

C INPUTS ~ WORK ARRAY FOR INPUT NAMES

c NAMES <~ WORK ARRAY FOR LABEL NAMES

C DESIGNED BY: JeDo BURRQUGHS ' L JUNE 1974
COMMON /CIO/IREADyIMRITEyIDIAG/CTITLE/TITLE(T)
DIMENSION PAGE€13,5&),CMPMDD[1)91NPUTS§1I;NAMES(1}
MAXP AG=0
NPAGE=0

L =2 BLANK PAGE AND LOAD LDCATION NUMBERS

100 LOC=NPAGE

C ——> LOCATION NO. LINE COUNTER

: LeCL=4 '

C ——> SCAN ALL LINMES ON PAGE
DO 160 1I=1,58

C =—> BLANK ENTIRE LINE
DO 120 J=1,13 -
120 PAGE{J, I)=10H

L —==> TEST IF LINE CONTAINS LOCATION NUMBERS.
IFtI.LT.LOCL)GD TO 160

C —=me> INCREMENT LOCATION NOo LINE COUNTER
LOCL=LOCL+7
LOCCQL=-3

C =w=> SCAN COLS« AND LOAD LOCATION NOS.
DO 140 J=1,10

C ==> INCREMENT LOCATION NG-

~ LoCc=LOC+1

LOCCOL=LOCCOL+13
ENCODE( 45139, LOCND)LOC
139  FORMAT(14)
CALL STRMGV&LOCNG,l,#;PAGE(l:I)eLDCCOL}
140  CONTINUE
160  CONTINUE

C ~—> PLACE COMPONENT SYMBOLS ON PAGE
C ——=> TEST THAT MORE THAN O COMP. EXIST IN MODEL
IF{NOCOMP.LE.Q}GO TO 602 :

C - SCAN COMPS. IN MODEL

| DO 300 I=1,NOCOMP
COMNAM=CMPMOD( 1)

—-— SKIP FORTRAN COMPONENTS
IF{KOMSTR{COMNAM; L o4 »4HFORT»1)EQ.0)GO TO 300

_— GET LOCATION NO. FROM COMP. MNAME
CALL GETCODE3,COMNAM,LOC)

—— DETERMINE PAGE NO.
LOCPAG={LOC/100}%100

—— DETERMINE MAX« NO. OF PAGES REQ D.
MAXPAG=MAXO{MAXPAG,L.OCPAG)

—-=> . DETERMINE MAX. NO. OF PAGES REQ De
MAXPAG=MAXO0({MAXPAG LOCPAG)

_—> TEST IF COMPONENT IS ON CURRENT PAGE
IF(LOCPAG.NE.NPAGE)GO TO 300
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C =2 CONVERT GENERAL PAGE LOCATION TO LOCAL PAGE LOCATIODN
LOCPAG=LOC~LOCPAG

C wm=> TEST TO ASSURE LOC ND. IS ON PAGE
IF{LOCPAG.LT«1s0R.LOCPAG.GT-80}G0O TO 260
C =—==> ADD SYMBOL TO CURRENT PAGE FOR COMPONENT

CALL GETCOD({ 4sCOMNAM ISYMB)
IF{IDIAG.EQ«22)WRITEFIWRITE 251 COMNAM s COMNAM, ISYMB
251 FORMAT(# SCHEMA *sA31051X,020,I10}
CALL SYMBOL{PAGE,COMNAM; ISYMBLOCPAG)
C momed FORM TABLE OF COMPONENT NAMES {ON ONLY FIRST PASS)
GO TO 300
260 WRITE(IWRITEs261)LOC sCOMNAM
261 - FORMAT(/5Xy31H #%* WARNING #%% LOCATION NO. 214
1 # FOR COMPONENT %3A4¢% HAS LAST TWD DIGITS OQUTSIDE THE ALLOWABL
ZE RANGE OF 1 TO 80.%/18X,
3%ND SYMBOL WILL BE PLACED IN SCHEMATIC FOR THIS COMPONENT %)
LOC=-100
300 CONTINUE
C =2 ADD CONNECTIMNG LINES AND NAMES TO SCHEMATIC
L e SCAN MODEL CUMPDNENTS
400 DO 500 I=1,NOCOMP
C > BYPASS DIRECT FORTRAN INPUT COMPONENTS
IF(KOMSTRICMPMOD{I} 2194 34HFORT 1) .£EQ.0)GO TO 500
C —=——> GET LOCATION NO.
CALL GETCQD¢3,CMPMODEL),LOC)
C —> DETERMINE PAGE NO.
LOCPAG=(LGC/100)*100
L =—2> CONVERT LOC TGO LOCAL PAGE LOCATION
LOC=LOC~LOCPAG
C ——> TEST TGO ASSURE LOC NO. IS ON PAGE
IF(LOC.LTe1leORaLOC.GT«80)}LOCPAG=-1
C mw> SKIP INPUTS TO QUANTITIES ON OTHER PAGES
IF{LOCPAG.NE-NPAGE)GO TO 500
C —==> GET NO. OF INPUTS TO COMP.
CALL GETCOD{5:CMPMOD{I}sNINPUT}
£ —> BYPASS COMP. WITH NO IRPUTS
IF(NINPUT.LE.Q)GO TO 500
C ———> GET INPUTS LIST
CALL READMS!?,INPUTSgNLNPUT,I) _
C ——2> INITIALIZE NOa. INPUTS COUNTER CURRENT INPUT COMP. HNAME
420 NOIN=0
MORE=0
INC OM=T ke seksgodk
: IFIIDIAG.EQ«30)WRITE{IWRITE 3423)CMPMOD(T) » L INPUTS(J) s J=1sNINPUT}
423 FORMAT{%* SCHEMA-INPUTS *,A10/10¢(1X,A10}}

C ———> SCAN INPUTS

_ DO 480 J=1,NINPUT |

C ——=> . TEST IF INPUT IS FROM CURRENT COMP. I.E. PARAMETER
IF{KOMSTR{INPUTS () p491:1H »1).EQ.0)G0 TO 480

C ——> IS THIS A NEW INPUT SOURCE
IF{KOMSTR{INCOM 434+ INPUTS{J) +41oEQ.0)G0 TO 440

€ —— BYPASS NAME LOAD IF 2ND COMPONENT APPEARS
IF(MORE «NE.O}GD TO 460

C ——=> SAVE NEW SOURCE NAME
INCOM=INPUTS(J)
MORE=1
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440

460
430
c —=>
C o
500

G e

ADVANCE INPUT COUNT
NOIN=NOIN+1
NAMES (NDIN)=INPUTS(S)
INPUTS{ J F=10H
GO TO 480
MORE=2
CONT INUE
IS THERE A CURRENT INPUT LOMPONENT
IFINOIN.LE.QIGQ TO 500 ‘
CALL CONNCTUPAGE;NPAGEjLOC sNAMES pNOIN +CHPMODs NOCOMP)
DO MORE COMPONENTS PROVIDE INPUTS
IF(MORE .EQ.21G0 TO 420
CONT INUE |
PRINT PAGE

602  NAME=NPAGE/100

WRITE{IWRITE,605)TITLENAME,PAGE

605  FORMAT(1H1,29X;TALO924Xs¥PAGE#,13/2X,13410) )
€ > TEST FOR LAST PAGE
IF(NPAGE «GE«MAXPAG)IRETURN
NPAGE=NPAGE+100
GD TO 100
END
60
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SUBROUTINE SYMBOL{PAGE;COMNAMsISYMB,LOCY
VERSION 1.2 REVISED: OCT 17 1975
PURPOSE: ADD COMPONENT SYMBOLS AND MAMES ¥O ECS MODEL SCHEMATIC
CALL SEQUENGE: PAGE =~ 13X56 ARRAY CONTAINING HMOLLERITH
REPRESENTATION OF A PAGE
COMNAM ~ NAME OF COMPONENT TO BE ADDED TO PAGE
ISYMB - SYMBOL TYPE NO.
| Laoc ~ LOCATION OF SYMBOL ON PAGE
DESIGNED BY: J.D.BURROUGHS JUNE 1974
COMMON/CIO/IREAD s THRITE » IDIAG
DIMENSION PAGE(13:56})
——— LOCATION LINE NO.
LOCLIN=T%{ (LOC~1}/10}+3
—_— LOCATION COLUMN NO.
LOCCOL={MOD{ LOC~1,10}+1}%13-10
— ADD COMPONENT NAME TO PAGE
CALL STRMOV{COMNAM,1,4,PAGE{L,LOCLIN}+LOCCOL+3)
IF{IDIAG<EQa22 JHRITE{IHRITE,22) COMNAM, ISYMB 5 LOC

2 FORMAT(* SYMBOL *,A10,2110)

— TEST FOR SYMBOL TYPE

SYMBOL NUMBERS LESS THAN 64 SHOULD NOT BE \SED DUE TO
CSORT REPLACING 00B WITH 55B WHEN CALLED BY FILOAD.

IF{ISYMB.EQ.100}G0 TO 200
IF{ISYMB.EQ.2001G0 TC 400
IF{ISYMB.EQ.300} GO TO 300
IF{ISYMB.EQ.400}GD T0O 500

— DEFAULT SYMBOL — SQUARE
LOCLIN=LOCLIN=-2
—— TGP AND BOTTOM LINES

CALL STRMOVE LOH itk dioidky 13 L0y PAGE(L 1 OCLINY 2 LOCCAOL)

CALL STRMOVELOH® sk kdtok¥ y 1o 10, PAGE(1,LOCLIN®5),LOCCOLY
—r SIDES '

DO 100 Iz=le4

CALL PUTT(PAGE(1LDCLIN+L}4LOCCOL 5 1H#}

CALL PUTTIPAGE{L LOCLIN+TI) LOCCOLAG 4 )

100 CONTINUE

c

RETURN
—— COMPRESSDR SYMBOL

200 L=LaCCOL

K=2
ICOL=L+1

205 LOCLIN=LOCLIN~5

Lo S o TN ox N 4 |

DO 220 I=1.10
LOCLIN=LOCLIN+1

— TEST TO PREVERT TOP OF SYMBOL FROM GOING OFF TGP OF PAGE
IF{LOCLIN.LT.1)60 TG 208

— TEST TO PREVENT BOTTOM OF SYMBOL FROM GOING OFF PAGE
IF(LOCLIN.GT+56}RETURN

—=>  STRAIGHT EDGE OF SYMBOL
CALL STRMOV(1H¥,1,1,PAGE{1sLOCLIN),L}

— SLOPING EDGE OF SYMBOL

CALL STRMDV(lH*elylaPAGEE1;LBCLIN)»ICOL§
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TR ——D TEST TO REVERSE SLOPE OF RIGHT EDGE

- 208 IF{I.EQ.5)60 TO 215

ICOL=ICOL+K

G0 7O 220
215 HETS O
220 CONTINUE
RETURN
L =D TURBINE SYMBOL
300 L=LOCCOL +9
=2
ICOL=L~1
GO TO 205
C =—> CIRCLE SYMBOL

400 LOCLIN=LOCLIN-2

CALL STRMOVE1OH ickddk 41,10,PAGE{1,LOCLIN},LOCCOL)
CALL STRMOV{10H #kdadk 51, 10yPAGE{LlyLOCLIN+5},L0CCOL}
K=1
L=LOCCOL+1
ICOL=L+7
——— ADD SIDES TO SYMBOL
DO 420 I=1l:4
LOCLIN=LOCLIN+1
———> LEFT EDGE OF SYMBOL
CALL STRMOVE1lH#31,1:PAGE(L,LOCLIN),L}
——> RIGHT EDGE OF SYMBOL
CALL STRMOV{1H*;1,15PAGEE1,LOCLIN),ICOL}
———2 REVERSE SLOPE OF EDGES
IF{1.EQe2)G0 TO 415
L=L-K
ICOL=TCOL*K
G0 TO 420

415 K==K
420 CONTINUE

RETURN

C == OPTIMAL CONTROLLER SY¥MBOL
500 LOCLIN=LOCLIN=-2
C -—> TOP AND BOTTOM LINES

CALL STRMOV{(1Q0H 00000000 $14105PAGE(1LOCLIN},LOCCOL}
CALL STRMOV{10H 00000000 +1.10,PAGE{1;LOCLIN+5J,L0OCCOL]

C =——=> SIDES

DO 520 I=l.4
CALL PUTT{(PAGE(Ll,LOCLIN+I)},LOCCOLs1HO)
CALL PUTT{PAGE(1,LOCLIN+I}LOCCOL+951HOX

520 CONT INUE

RETURN
END
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SUBROUT INE TABCAL
C PURPOSE: SENERATE TABLE INPUT REQUIREMENTS LIST OM FILE 12

- COMMONSCTAB/NOTAB s TABNAM{ 1)

WRITE([12,11}
iz FORMATL{16X»%#TABLES REQUIRED#®//

12X *COMPONENT  TABLE NO. INDEP. MAXo DATA%/

24Ky ¥*NAME® ¢ TX s *NAME* 5 5X » ¥V ARIABLES ALLOWED#*}

COMPS=10H

COMP=COMPS
C =2 SCAN TABLES.

DO 100 I=1,NOTAB
C ——=> GET TABLE NAME

CALL STRMOVITABNAM{I) y14s7:ANAME,L1}
C === GET MAXIMUM DIMENSION FOR TABLE

CALL GETCODIS,TABNAMII) NI

N1=T1ABS (N}
C > GET SPECIFIC COMPOMENT NAME

CALL STRMOVUANAME 144 ¢COMP,1)

IFICOMP .EQ.COMPS) GO TO 60

WRITE{12,51}
51 FORMAT(1H )
COMPS=COMP
60 NI=N1-3
C ==> TEST FOR SINGLE OR DOUBLE INDEP. VARIABLE TABLE
IF(NGT«0)} GO TO 70
N=1
60 TO 80
70 N=2

80 WRITE{12,81)COMPyANAME ¢NsN1
81 FORMATE 4X A4 e5K s ATv6X 211 4510X,14)
160 CONTINUE

RETURN

END
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SUBROUTINE TABODAT

C VERSION 3. REVISED MAY 4 1976
C PURPOSE: GENERATE DATA STATEMENTS FOR MODEL TABLE DATA INPUT CONTROL
C DESIGNED BY: Ja.D.BURROUGHS DATE:= MARCH 1975

COMMON/CTAB/NOTABs TABNAMLL )
DIMENSION SQURCELSB}

C =s========== SET NUMBER OF TABLES IN MODEL
WRITE(9491)INOTAB

21 FORMAT(6X s ¥DATA NOTAB/ %413 %/ %)
IF({NOTAB.LE.OJRETURN

C ==————med LOAD TABLE NAME DATA
SOURCE{ 1)=10H DATA
SOURCE(2)=10H TABNAM/
ISOUR=19

D0 100 I=3.8
100 SOURCE(L)=10H

C w=—=> CALC. NO. OF CHARACTERS IN TABLE NAME LIST
N10=10¥MOTAB
ENCODE(4,101.N10IN1O

101 FORMAT{13,1HH)

C =—> ADD NO. CF CHARACTERS TO DATA STATEMENT LINE
CALL LINE{OsSOURCEsISOURsN1G4,»9)
ANAME=10H

C —==> SCAN TABLES

DO 200 I=1,NOTAB

CALL STRMOV{TABNAM({I)s1ls75ANAME,1)
C ==—=> ADD TABLE NAME TO LINE

CALL LINE{1,SOURCE, XSOURsANAME;1049)
200 CONT INUE

CALL LINE(1,SOURCEys3SOURp1H/ 9159}

WRITE(9+201 }SOURLE
201 FORMAT(BAL0}
L —mmmee—ead LOAD TABLE DIMENSION DATA
SOURCE{ 1)=10H DATA
SOURCE{2 )=10H MAXDIM/
ISOUR=19

DO 220 I=3,8
220 SOURCE{1)=10H

C ===> SCAN TABLES
DO 240 I=1,NOTAB

C ===> GET MAX. TABLE DIMENSION
CALL GETCOD(S5sTABNAM{I) N}
N=IABS(N)}

C ——> CONVERT TO DISPLAY CODE

ENCODE{512315NI}N
231 FORMAT(I491lHs)

IF{1.GE.NOTAB)JCALL STRMOV({1H/y1ls5i¢Ns5)
C =——2 ADD MAX. DIMENSION TO LINE

CALL LINE(OsSOURCE:ISOUR¢N,5,9}
240 CONTINUE

WRITE({9 201 }SOURCE
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LOAD TABLE LOCATION DATA
SOURCE(L1}=10H DATA
SOURCE(2)}=10H LOCTAB/
ISOUR=19
DG 300 I=3,8
300 SOURCE{I)=10H

Loc=1
C w—> SCAN TABLES
DO 320 I=1.NDTAB
C w——> CONVERT TO DISPLAY CODE
ENCODE{5,231¢N)LDC
IF{1.GE«NOTAB}CALL STRMOV{1H/slelysN,5)
C —=—> ADD TABLE LOCATION NO. TO LINE
CALL LINE(OySOURCE+ISOURsN325.9)
C =2 GET MAX. DIMENSION OF TABLE
CALL GETCOD(5,TABNAM(I),N)
C o> CALC. THE NEXT TABLE STARTING LGCATION

LOC=LOC+IABSIN)
320 CONTINUE

WRITE{9:201 ¥SOURCE

RETURN

END
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c
c
c
c
C
C

10

10

c
c

c
G
i0
c
C
20
20

SUBROUT INE TABGEN

PURPOSE: GENERATE THE TABLE COMMON FOR ECS MODEL

CALL SEQUENCE: NTAB - TUTAL ND. OF TABLES REQ 0O BY MDDEL

METHOD: THE NAMES OF FTHE TABLES AND THEIR DIMENSIONS ARE STORED
IN TABNAM. THE NAME IS STORED IN THE FIRST 7 CHARACTERS
QF EACH WORD AND THE DIMENSION IS STORED IN THE LAST 2

CHARACTERS VIA THE ROUTINE PUTCOD.

COMMON/CTAB/NOTAB, TABNAM(L)
DIMENSION SOURCE(S)rSUTAB€2}
IF{NOTAB.LE«O}RETURN

WRITE{9,10)
FORMAT(#C ———> TABLES*)
SOURCE(L)¥=10H COMM

SOURCE{ 2}=10HON/CTABLE/
DD 100 1=3,8
0O  SOURCE({I}=10H

ISOUR=22

—— SCAN ALL TABLES IN THE MODEL

DO 200 I=1,NOTAB
re— GET TABLE DIMENSION
CALL GETCOD(5,TABNAM{I} N}
N=IABS(N}
- GET TABLE NAME
CALL STRMOVITABNAMEL) yl:7450TAB,1)
—_— CONVERT DIMENSION TO BCD
ENCODE{ 65105sNJN
5 FORMATI1H(:I332H}),)
- REMOVE COMMA IF LAST TABLE

JF{I1.GE.NOTABICALL STRMOV({1H ¢151sN.61}

LALL STRMOVIN:L:6¢S0TAB+8B)

—— ADD TABLE NAME TO SOURCE LINE
CALL LINE(OySGURCE;ESOURsSOTAB,13+9}

0  CONTINUE
WRITE{9s201JSOURCE
1 FORMAT(B8A10}
RETURN
END

66
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CVLINE
SUBROUTINE VLINE(PAGE,ICOL,yIN:IR)

C PURPOSE: PAGE ~ 13X556 ARRAY CONTAINING HOLLORITH
o REPRESNETATION OF A PAGE
c ICOL - COLUMN NO. GF LINE
c IN -~ LINE NO. OF INPUT COMPOMENT
c IR  — LINE NO. OF RECEIVING COMPONENT
DIMENSION PAGE{134546)
C —~=> IS INPUT ABOVE OR BELOW .
IE{IN.GE.IRYGO TO 100 »
C ——> INPUT IS ABOVE
POINT=10HV
T1=1IN
I2=IR
60 TO 200
— INPUT IS BELGHW
100 POINT=10HA
I1=IR
12=IN
o— PLACE POINT ON RECEIVING END OF LINE
200  CALL PUTT(PAGE(1sIR}sICOLyPOINT}
C ~-=> . ADD NO. OF SYMBOLS REQ D. TO SPAN LINES
DO 300 I=I1,I2
C —~> TEST TO PREVENT OVERWRITING POINTS

IF(KOMSTR(PAGE(151)ICOL,151HA;1}EQ.0}G0 TQ 300
IF{KOMSTR{PAGE{1+I}+IC0OLy1,IHV,1}.EQ.0}GO TQ 300
CALL PUTTIPAGE(1,I}sICOLs1HI)

300 CONTINUE
RETURN
END
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3.0 ANALYSIS PROGRAM DESCRIPTION

3.1 INTRODUCTION

The Analysis program accepts program cemmands which describé‘anaTyses to be

performed on the given system model. Each analysis s then performad on the
-noniinear system model that was created by the Model Generation program. Each

analysis resides in an overlay which is brought into core to perform the
requésted analysis. The system model is placed in the root of the overlay

structure since it is accessed by all of the analyses. The core requirements

of the program have thereby been held constant as numerous analyses have been
added to the program's capabilities. However, program core requirements do
vary as a function of model size, growing as the square of the number of states
in the model.

3.2  PROGRAM STRUCTURE

Figure 3.2-1 contains a macro flow diagram of the SIMWEST Analysis program.
This flow diagram shows the principle tasks of the program. For each task, a
statement number of the main, (NONSIM), program is given along with the name of
the principle program that accompiishes that task. A

The sequence of performing the various tasks depends en the analysis and data
requests, As each analysis is performed, its outputs are generated on the

Tineprinter.

3.2.1 Qveriay Structure |

" Figure 3.2-2 contains & diagram of the overiay étructure of the Analysis

program. The main program, (NONSIM), the system model, (EQMO, DATAIN, MODEL
and standard component subroutines), and other frequent1y used routines reside
in the main overlay, (0,0). Table 3.2-1 provides a brief description of each
overlay.

, ' o o
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GANMAR TRNFCN SSBTC ROTCAL
TFEVAL LUEQS
QNUT2
EVAL2
SLYEQ
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=

FIGURE 3.2-2 SIMWEST ANALYSIS
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TABLE 3.2-1

Main Program
Name

NONSIM

INIT
INTERP

GFBTCH
SIBTCH
NRKY
DIFSUB
LABTC.
SMBTCH
TFBTCH
$SBTC
RLBTCH

OVERLAY DESCRIPTIONS

~ Description
Contains system model and freguently used
routines such as eigenvalue~calcuiation
routine, EGVL3..
Program iniljatization

Interprets data input and analysis request
commands

- Algebraic function scan

NonTinear simulation

Runge-Kutta integration

Gear integration

l-inear Analysis and Eigenvalue Sensitivity
Stability Margin

Transfer Function

Steady State Calculation

-Root Locus Calculation
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The INTERP program is brought into core to interpret each input data card.
Those program commands that involve only data storage or modification are
performed by INTERP or one of the other routines in the (2,0) overlay. When an
analysis request command is encountered, INTERP returns control to the main
program which calls in the appropriate analysis overlay.

3.2.2 Command Interpretation

Figure 3.2-3 contains a macro flow diagram of the Analysis program command
interpretation process. Each input data card is read and printed to provide a
record of the progress through the analysis requésts. Phrases are identified
on each card by the routine NXTPH. When a blank phrase is encountered, a new
card is read. Each phrase is tested against the three types: command phrases,
program names, and program values. If one of these types is recognized, the
proper action is taken. If the phrase is not one of these types, a test is made
for an outstanding task. An outstanding task consists of such multiphrase
tasks as defining state names, inputting parameter values, specifying initial
conditions, etc. If there is no outstanding task, the warning message "CAN'T
INTERPRET xxxxx" is printed and the program goes on te the next phrase.

3.2.3 Temporary Files

Two temporary files TAPE25 and TAPE30 are used by the Analysis program. TAPE25
serves as a temporary buffer for steady-state and simulation plot data. The
plot data for each report interval is stored on TAPEZS until all report inter-
vals for the steady-state analysés or the simulation analysis have been comp le~
ted. Upon compietion of the steady-state or simulation analysis, information
describing the number of plots, repori intervals, and plot scales are placed on
TAPE3D and the plot data itself is transferred from TAPE25 to TAPE30. For
other analyses such as root locus or transfer functions, the plot data is
placed dfractly on TAPE30 upon the completion of the analysis.

Upon complietion of all analyses for a particular run, TﬁPE‘O is processed by a
separate program (NSMPPT) to generate Tineprinter plots. :
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READ AND PRINT
COMMAND CARD IMAGE.

LOGATE NEXT PHRASE

TEST FOR COMMAND -
PHRASE

TEST FOR PROGHAM
NAME

TEST FOR PROGRAM
VALUE

TEST FOR UNFINISHED
TASK

LOUTSTANDING

READ AND
PRINT
COMMAND

\ CARD

This code is jocated
in the INTERP Subprogram

y  NXTPH
LOCATE

MEXT .
PHRASE

_YES

N LCMPH
. PHEASE ves

BRANCH TO.

COMMAND |
PHRASE

@é

NEW COMMAND

-~ ‘\\

) o Bt

LOMPH
15 -
PHRASE A YES

PROGRAM
. NAME
?

NQ

170
\\ Lemer
S
PHRASE A YES

LOAD NEW .
BT CROGRAM NAME. - *’z

LOAD NEW

PROGRAM
VALUE
?
Y NG

178 .

15
THERE ANS_ YES

® PROGRAM VALUE

BRARNCH
Ta

TASK
Ny
NO

(Fad ) A0

CQUTSTANDING

< A N

420 430

PRINT' “CAN'T
INTERPRET
b 444

FIGURE 3.2-3 ANALYSIS PROGRAM COMMAND INTERPRETATION - MACRO FLOW DIAGRAM
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3.3 ANALYSIS PROGRAM SOURCE LISTINGS

Compilation Tistings for the simulatipn program follows. Some subroutines
such as NXTPH and LCMPH are used in several of the programs and will be found in
the source Tlistings for the FILOAD program (Section 4.3). There are five
subroutines which are only calied by the model EQMO or the 1ibrary components.
These are Tisted after the simulation program source. The names of the simula-
tion routines, in order of appearance, are:

BLOCK DATA PLINIT

CODGEN PLOTAB
CaDLOD PREC2
DIFSUB QNHT2
DIFSU2 RKINIT
DISPLA RLBTCH
DTTIM ROTCAL
EGVL3 SCALE
EQVCL SETIN
EVAL2 SHELLX
EVCHB SIBTCH
EVORDR SLVEQ
FSHELL SMBTCH
GANMAR SSBTC
GFBTCH SSBTCH
INIT STABMX
INPUTS STEP1
INTERP TABIN
LABTC TFEVAL
LABTCH TFBTCH
LPRINT THSB2
LUEQS TITLE
NAMES TRNFCN
NATFRQ VALUES
NONSIM VARMOD
- NRKV. - VAROUT
NRKVS XFR
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C VERSION 3. REVISED: APRIL 30 19756

76

COMMON /CSIMUL/IPRINy IPRATE IOUT sNPTSeRFPTMAX s IRDMAX s TINC » TMAX
1 2 INDEX9IPLOTSIDENT{4)

COMMON/LPRON/PRONAMIB )} /CPRDV/PVALUE( 27 ) A/CSMPAR/SHPAR{ 101 s JCIND{ 2]
COMMGi/ CCOMM/LCOMIB) y IPHRS s INDEXX
COMMON /CSCALE/SCALE(S 4406} sBVARES 324039 NPLTSEG)
COMMON/CIO/ZIREAD IWRITE, IDIAG
COMMON/ CPRINT/PRTRAM(10) s LPRTI10)
COMMON/COVRLY /INST s LOKSS o .OKSI Mg CPUSEC
REAL ~ IDENT¢NVAR;PRONAM,SMPAR
DATA IPRIN,IPRATE,IUUT,TINC:TMAK/Oglg19o1,l 4

DATA IDENT/4+1CGHTIME £
DATA IMDEX:1PLOT/0¢1/3 INDEXX/OS
DATA PRONAM/8#10H £ s SMPAR/B%10H /!

DATA PVALUE/—'lnﬁlnﬂ""lurOﬁ!ipsoniiul’laQS»?&l}lmf&l?lOgng‘“‘l ur}.& 15 -y
130nr0u'1‘ lugbe r=1l0ay06300z l0s 70u20.30a/

DATA KPTMAX/1/s INDMAX/505/

DATA NPLTS/3%1,3%0/+NVARA/ZI0%10H /+SCALEZ120%0./

DATA 1CIND/2%07

DATA IREAD:IHRITE,IDIAGISséaOf

DATA PRTNAMA/10O*10H Ze LPRTZLO%0/
DATA INSTLOKSS,LOKSIM/3%1/,CPUSEC/C./
EwnD
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CCODGEN

SUBROUTINE CODGEN{XIDENT,IC.ICODE}+RETURNSIRL}

1CODE

PURPOSE: GENERATE INTEGER IDENTIFICATION CODES GIVEN ALPHANUMERIC

DENTIFIER

RL = RETURM TAKEW WHEM IDENTIFIER CAN%T BE FGUND
THE GUANTITY BELONGS. THE FOLLOWING CODE IS USED:

0 IS USED FBR TIME

Cc

C GALL SEQUENGCE: IDENT = ALPHANUMERIC I

c IC = INITIAL CONBITIGN INDICATOR
c ICODE = INTEGER GODE NUMBER

C

C COD: SCHEME: THE SEVENTH COLUME 1S USED TO DESIGRATE WHICH GROUP
c

c STATE VARIABLES =0

c STATL DERIVATIVES = 1

c STATE I.Lo%S = 2

c VARIASLES =3

c PARAMETERS = 4

C =

COMMON/CNAMEX/NAMEX (L} /CNAMER/7RAMER (1 }/CHAMEV./RAMEY{ 1) /CRAMEP/

1 NAMEP{1}
COMMCNACORDER/NOX : MOV s NOP
REAL IDENTyNAMEXNAMER yNAMEVY +HAMEP,

DATA NTIME/LOHTIME 7 »BLANK/10H

IF{IDENT «EQWBLANKIGD TB 260

C TEST FOR TIME CODE
IF{ZDENT-NELNTINE) GO TO 80
ICODBE=C
RETURK

C SEARCH STATE NAMELISY

80 CALL LCHPHEIDENT ;NAMEX NOX:11C0DE}
IF(I1CODE.EQC} GU TO 20
IF(IC.EQ.0)} RZTURN
GO TG 255

C SEARCH VARIABLES NAMELIMT

g0 CALL LCUHPHUIDENTNAMEV¢ROV21,I1CODE}
IF{ICODEMNE-Q} O TO 225

C SEARCH RATES NAMELIST
CALL LCMPH{ IDENT y NAMER ¢NOX31+ICODE}
IF{ICODE-NE«C) GO TO 235

C SEARCH PARAMETER NAMELIST
CALL LCMPH{IDENT ¢NAMEP 551?319 ICODE)
IF(ICODE«NE.O} &GO TG 245

C IDENTIFIZR CAR*T BE RECOGNIZED

: ICOD &=—~1

RETURN R1

225 ICODE=ICODE+3000000
RETURN

235 ICODE=ICUDE+1000000

RETURN

245 ICODE=ICODE+40C00000
RETURN

255 ICODE=1CODE+200GG000
RETURN

260 1CO0E=-1
RETURN
. END
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OO Ot = a0 O DDODo

CConLlao

SUBROUTINE CODLODINAMEsNsINITAL}
PURPOSE: LOAD NAME ARRAYS WITH DEFAULT NAMES.
CALL SEQUENCE: RAME =t X 1 NAME ARRAY.
N NDO. OF MAMES IN ARRAYa
INITAL INITIAL CHARACTER HORD.

i H

REAL NAMEIN)
SCAN RAMES.

DO 100 I=leN
BLANK OUT NAME .

MAME{I1)=10H
PUT INITIAL CHARACTER IM IST CHARACTER OF MAME.

CALL PUTTINAME(L}s L INITAL}
CONVERT T TO BLD.

ENCOD={10yL1sNUHIL

FORMATL{ L1103

. Kzz
SCAN CHARACTERS GF NUM FOR BUMERIC VALUE.

DO 50 J=1s10
GET JTH CHARALTEZR OF NUM.

CALL GETTINUMzJIyKAR}
TEST FOR BLANK CHARACTERS AND SKIP THESE.

IF{KAR w22 OH } GO TO 50

LOAD NON-BLANK CHARACTERS CDNTAINING RUMERIC IMTO RAME.

CALL PUTT(NAMELIL]sKyKAR)
K=K+1
50 CONTINUEZ
100 CONTINUE
RETURN
END

78
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CDIFSUB
CYERLAY{NDNSIMe4+2])
PROGRAM DIFSUB
C PURPOSE: PERFORM NUMERICAL IRTEGRATIOR USING GEAR ALGORITHIM
C VERSION 2.3 REVISED: MARCH 23 1976
COMMON/CTIRE/TIRE/CX/XEL )/ERMESS/IFATALy IERR
COMMON/CSINUL/DURIG] » TENC s THAR
COMMON/CORDERANS IM MOV o ROP
COMMOR/CHWORK/WE 1)
COMMOR ACDIFS/JSTARTHKINITSTP
C IF FIRST CALL — INITIALIZE PARAMETERS
IF{JSTARTWNEXQ) GO TO 9
TIMG=TINE
HMAX=TINC
HMIN=AHINI({1E~5,TINC/10000.}
H=HMIN%*100.
MAXDER=6
£P5=1«E-05
ND=NSIM
Ml=1
MZ=85ND+1
M3 =M2+12%ND
M4=M3+ND
M3=H4+ND
DO 5 I=1.NSIM
5 WIM3-1+13=AMAXEE1. ABSIXILI)))
CALL XFR{XsWHSEIM}
C CHECK IF REXT STEP WOULD INCREASE TIME PAST TP
£ TIRE=TIMD
10 CALL DIFSUZ (NSIHR,TIMDoWIMLIsWIMZ) oHeHMINSHMAKX9EPSyW{M3I ) sW (M4}
IKINET 9 JSTART s MAXDER ;W (M5 4D}
IFEKIRITL.LELO) GO TO 30
IF{TIMD.GE=-TP}GDO TO 15
& Tk 9
15 HE={TP-TIMD}/H
HEJ=HE
CALL XFR{WX,NSIM}
DO 19 I=1,dSTART
DO 17 J=1¢NSINM
17 XOJF=X{J ) +W{ IFNSIM+J ) =HES
19 HEJ=HEJ¥*HE

TIME=TP

{ ——-~———  TURN OR ERRDR MESSAGES IN MODEL
IERR=1
CALL EQMO(TIMEsH:0)

L —v——————  TURN OFF ERROR HMESSAGES IN MODEL
IERR =0
GO 7O 100

30 CONT IRUE
WRITEf69,31) TIME-HyJJSTART
31 FORMAT{//5X y%DROPPED BACK TO RUMGE-KUTTA METHOD FOR 100 STEPS AT:
LTIME=%¢G13u5:% STEP SIZE=%,G1l3.5¢% ORDER=%,I3}
DO 32 I=1,NSIM
J=M4—1+1
32 WEIY =W {JI/WIM3-1+1}
HRITE(G:33) (WMi{M4&—1+1}:1=1sNSIN}
33 FORMAT{/50X o *RELATIVE ERRORS*/10(Gl3.5))
WRITE{69:34) (HIM3-1+I),I=1sNSIN)
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100

80

s B B E e it P A R e mat
e _ . D e L D

e T, . e e A8 e eyl . o b b s v+

FORMAT(/30X y*MAX STATEs (MIN=1)» SINCE LAST TINC INTERYWAL¥*/
1 10(61l3.5)]

RINIT=0

JSTART=0

CALL XFR{WgXgNSIM)

CONTIRUE :

ND
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CDIFSUz

OO0 0OOOOCoONOMOnOOO0ONOoONanCOn

SUBROUTINE DIFSUZ2EMT¢YsSAVEsHeHMINHMAXEPS o YMAXERRGOR
X KFLAGs JSTART sMAXKDER ¢ PW¢ND}
VERSION Z. REVISED: JAN 7 1976
N THE NUMRER OF FIRSY ORDER EQUATIONS
MAY BE DECREASED ON LATER CALLS XF MUMBER OF ACTIVE EQUATIONS REDU
BUT IT MUST MOT BE INCREASED WITHOUT CALLING WITH JSTART = 0.
ND FULE DIMENSION OF STATE VECTOR
1 INDEPENDENT VARIABLE
Y 84N VECTOR CONTAINING DEPENDENT VARIABLES AND SCALED DERIVATIVES
YiI+(J—13%R0D) CONTAINS JI—TH DERIVATIVE OF Y{I}:SCALED BY H¥¥J/J
ONLY Y{1} NEED BE PROVIDED BY CALLING PROGRAM OM FIRST ENTRY

IF INTERPOLATION TO NDOM MESH POINTS IS DESIRED AT T+E ARD CURRENT
STEP SIZE IS H»LET S = E/H AND COMPUTE (YIJ{T+E} = SUM Y{I+J*N)*S%
FRGOGM J=0 TO J=Ni
SAVE AT LEAST 12%N LGCATIONS
H STEF SIZE TG BE ATTEMPTED ON THE NEXT STEP.
IF VALUE PROVIDED BY THE USER DOES NOT CAUSE A LARGER ERRUR THAN w
IT WIki BE USED. THE USER I3 ABDVISED 7O USE & SMALL STEP FOR FIRST
HMIN MIN STEP SIZE
HMAX MAX STEP SIZE
EPS CRROR TEST CONSTANT. SINGLE STEP ERROR ESTIMATES DIVIDED BY YMAX{
MUST BE LESS THAN EPS IN EUCLIDEAN NORM.
YMAX {id) ARRAY CONTAINING MAX S0 FAR. NORMALLY SET TO 1 BEFORE FIRST E
ERROA (N} ARRAY CONTAINING ESTIHMATED OnE STEP ERROR
KFLAG A COMPLETION CBDE
+1 STEP WAS SUCCESFUL G
—1 STEP TAKcMN WITH H = HMIN ,BUT REQUESTED ACCURACY NOT ALH
—2 MAXIMUM ORDER SPECIFIED WAS FOUND 7O BE TOO LARGE
-3 CORRECTOR COMYVERGENCE COULD #OT BE ACHLIEVED FOR HeGT7-HMI
~4 REQUESTED ERROR 1S SMALLER THAN CAM BE HANDLED
JSTART AW INPUT IRDICATOR
~% REPLEAT THE tAST STEP WITH A NEW H
0 PEZRFORM THE FIRST STEP
+1 TAKE A NEW STEP CONTINUING FROM THE LAST
JSTART IS 3ET TO MQy THE CURRENT BDORDER OF THE METHOD AT EXIT.
N@ 1S ALSO THE ORDER OF THE MAXIMUM DERIVATIVE AVAILABLE.
IT MUST B LE£SS THAN & DR 7 FOR ADAMS OR STIFF METHODS RESPECTI
-MAXDER THE MAXIMUM DERIVATIVE THAT SHOULD BE USED
P A BLOCK OF AT LEAST N¥¥2 FLOATING POINT LBCATIUNS.
COMMOM ZCX/X(1} /ZCXDOT/ZXDOT{L}
DIMENSION Y{L}ysYMAXI1) SAVEL1l) yERRORIL)«PWIL],
1 A(BlsPERTST(?:B!
DATA PERTST f2.094n597 -333110::‘!‘21 3.33?11?.15}1:01
1 34006202901 67912a5915a9841a031a0¢
i 1091030.590.006750.04133,0.008207:1.07
DATA Al2} / —1.0/
IRET =1
FPi=l.E~15
KFLAG = 1
IF {JSTART-LELC} &0 TO 140
100 DO 110 Jd=1gK
Jd={J—1 )FND
00 110 1 = 1ok
110 SAVE(JJ+I)=Y{JJ+I)
' HOLD = HNEW
IF (H.EQ-HOLD) 60 ¥0O 130
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120

130

140

150

160

17o
190
221

222

223

224

225

82

‘N2

RACUM =H/HOLD
IRETL = 1

GO TG 750
NQOLDG = NQ
TOLD = T

" RACUM = 1.0 ' :

{JSTART-GT0)} GO TG 250
TO 170

(JSTART.EQ.—1) GO TO 160
1

ND

N¥ELO

NL + 1

N5 = N1 + AD

NE=&*ND

NI=9¥ND

NE=NDkZz+]

N&é = N5 + L

CALL XFR{Y XN}

CALL EQMU{T.HeC)

DO 150 I = 1L.N

IF
GO0
ifF
NQ
N3
N1

nnu

I

Y{ND+1I} = XDOT{I}*H

HNEW = H

K=2

GO TO 160 v

IF (NQ.LEQ-NQOLO) JSTART = 1

T = TOLD

NQ = NQULD

K=RNg + L

GO TG 120

IF (NQ.GT«6) GO TG 190

GO TO (221e2224223:22442253226)4N0Q
KFLAG = =2

RETURN

All) = —-1.

&0 TO 230 .

A(L}) = 6060 2525 2525 2525 25258
Al3) = 6063 2525 2525 2525 2525B
G0 TO 230 ‘

A(l) = 6060 3505 &427 2135 05648
At3) = A(L} '
Al4) = 6063 2135 0564 2721 3506B
GO TO 230

All) = 6061 0243 6560 5075 34128
A{3} = 6060 Z314 6314 6314 6315B
Al4) = 56062 1463 1463 1463 1463B
Al5} = 6065 2702 4365 6050 7T534B
GO TO 230 L

A{L) = 6061 0774 2064 2443 40168
Al{3} = 6060 1334 3T6L G321 2215B
Al4) = 06061 3022 5372 3116 3664B
A(5) = 6064 0774 2064 2443 40168
Als) = 6070 0415 (0510 7003 5T713B
G0 TO 230

A{L) = 6061 1360 2471 3502 4713B
At3) = 6060 0505 G505 0505 05058
Alg} = 6061 1252 5252 5252 32538
A(5} = 6063 1515 1515 1515 15158
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230

240

250

280

270

290

300

3140
320

330
340

350
370

- 380

410

AL} 6066 LTLY LTLT 17L7 17178

Al7) =. 6072 3266 2155 1043 77328
K = k@ + 1

IDOUS = K

ENQZ = J5/FLOATING + 1}

ENQ3 = 5/FLBAT{NG + 2}

EMQL = 0.5/FLOUATING)

PEPSH = EPS

- EUP = {PERTST{NQyZ)*PEPSH}#+%2

E = (PERTST(NQy1}#PEPSH)#k2Z
EDWN =(PERTSTINQ;3}*PEPSH}¥*2
IF {EDWN.EQ-O} GO TG 780

BND = EPS¥ENQ3/ FLOATL(R}

THEVAL = 2
60 TO { 250 y 680 }sIRET

T=7T+ H
DO 260 & = Z,K
B0 260 J1 = JgK
J2 = (K —J1 + 4§ — 2)=ND
J3=J2+ND
DO 260 I = Igh
Y{J2+1 =Y Jd2+1) Y2321}
DO 270 1 = 14N
ERRORLI)}) = 0.0
BO 430 L = 143
CALL XFRIY¢X it}
CALL EQMUGE{T,H+0)
CALL XFREXDOT.SAVEINZ2)},N}
IF (IWEVAL.LT=1} &0 TO 350
&G 7O 310
N1L = N3 + L
M1Z2 = N¥NLL —~ N3
DO 380 I = I1aN12,8N11
PH (1} = Lla0D + PW(L]
IWEVAL = ~L
CALL LUEQSIPW KK 2KKgPH{NE} s NyOyNDs 1o LeFPZ+J1}
TF{J1-.EQ-0) GO TB 350
50 TO 440
00 320 1 = 1N
SAVE(NB+L) = Y(Z)
DO 340 J = 1.K
R = EPS% AMAXL{EPS:ABS{SAVE{(NB+J}}))
YEJd) = Y{4) » R
- D = A{1L)*¥H/R
MLI=EJ-E)END
CALL XFRIY,X M}
CALL EQMO{TH,0!
CALL XFR{XDOT;SAVE(NS) sN}
© DB 330 I = 1.4N

PR{N11+I) = {SAVEIN5+I} — SAVE{NL+I})*D
Y84} = SAVE(NG+J}
GO TG 2%0
CONTINUE

DO 380 I = 1.
SAVE(N5+1) = Y(ND+I} — SAVE(NL+I)}*H
CALL SLVEQ{PW,SAVE(NS+L) sSAVEING s PWINE}sNoLeNDp NN FPZyJ1}
NT = N
DO 420 1 = L4N
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420

430
440

460
70

480

490

560

510
520

550

560

570

580

84

C¥(I) = YUI} + ALL)*SAVE(NE+I]
Y{RD+I} = Y{ND+IJ} — SAVE{NG+I)
ERROR{I) = ERROR{I} + SAVE(NS+I}
IF {ABS{SAVE(NS8+I}).LE.{BND * YMAX{ZIEF}} NT
CONTINUE :
IF {NT.LE.G)} GO TG 490
CORTINUE
T=T—-H

NT - L

IF ([ {H. LEs {HRIN®*1.00001) } ANDs {( IWEVAL — 2)»LT-~1}3 GU TB 460

IF {IWEVAL.NE.O} RACUM = RACUM #0.25
IWEVAL = 2

IRETL = 2

GO TQ 750

KFLAG = -3

DO 480 J=14K

JJ=(J—-L }*ND

DO 480 I=ksN

Y{Jd+I) = SAVE{JJ+1]}
H = HOLD
NQ = nNQOLD
JSTART = NQ
RETURN
D= 0.0

PO 500 I = 1N
D =D + LERROR{II/YMAX{I) }¥2
IREVAL = O
iF (DeGT-E} GO TO 540
IF (K.l.T=3} GO T0 520
0d 510 & = 33K
Jd=f J—~1L3¥*+ND
DO 510 I = lg¢N
Y{JJ+I) = Y{J2J+L} + A(J}¥ERROR(I)
LAG = +1
HNEW = H
IF { IDOUB.LE-L)Y &GO TG 550
IDOUS = 1pOUB — 1
IF {IDOUB.GT.1) GO TQ 700
OO 530 I = 1N
SAVE{N9+L) = ERROR{L}
&0 TA 700
KFLAG = KFLAG — 2
IF (HoeLE-{HMINK1,G000L}]) GO TO T40
T = TOLD
IF {KFLAG.LE.-5} GO TO 720
PRZ = (D/E)*%ENQZ¥L.2
PR3 = 1.E+20
IF { (NQaGEAMAXDER) «ORe {KFLAG.LEa—L}) GO TO 570
D = 0.0
DO 560 1 = 1gN
B D + ({ERRORI{I) — SAVE{NSG+I})/YMAX{L)}+%2
PR3 (D/ZUP JXENQ3*L o4
PRL = 1.E+20 ,
IF (NQoLE.L) GO TO 590
D = 0.0
JI={ K—1 ) &ND
DO 5380 £ = 1Lg¢N :
D =D + (YLJI+IY/ZYMANL L) Y2
PR = {(D/7EDHN)}*HENQL*L .3

0o
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590 CONTINUE
IF {(PR2.LEa
IF (PR3.LTaw
600 R = 1.0/ANMA

PR3} GO 7O 630
PRL) GO TG aab
AL{PRLy LoE~%]

NEWQ = NG -~ 1

610 IbluB = 10
IF {{KFLAG.

EQel} ANDo(RelTel1lal})) GO TOU 700

IF {NEWQ.LENG) GO 7O &30

JI=NEHQEND
| 0O 620 I =
620 Y {dJ+I}
630 K=NEWQ+1

Lal
= ERROR(IIHAIKIZFLOAT IR}

IF (KFLAG.EQ.1} GO TO 670
RACUM = RACUM¥R

IRET1 = 3
& Ta 750

640 IF (NEWQ.EQ
© NQ = NEWQ
60 TO L70

650 IF {PRZ.GT.
NEWQ = NQ

‘R = La0/7AMA
GO TO 610

«NQ} GO TO 250

PRL} GO 7O 600

X1{PRZ2yLeE—4}

660 R = LO0/AMAXLIPR3goE~4])
MEMQ = NG + 1

GO TC 610
670 IRET = 2

R = AMINLI{R,HMAX/ABS(H))

H = H*R
HNEW = H
IF {NQ.EQuN
NQ = NEWGQ
GO TO 176G
680 R1 = L0
b3 690 J =
RL = RL%R
JJ={ J~11END
DO 690 I
690 Y{JJ+1)
10008 = K
700 DO 710 I =
7L0  YMAX({I) =
JSTART = NQ
RETURN
720 IF (NQ.EQ.X
CALL XFR{Y,

EWQ) GO TO 680

2y K

= 1N
= ¥{JSJT+I}#*RL

IsN
AMAXLIYMAXI{I )4 ARS{Y(1))}

} G0 TO 780
KXokul

CALL EQMO(T+H.0}

CALL XFR{XD
R = H/HOLD
00 730 I =
Y{I} = 54
SAVE(ND+I1}
730 Y{(ND+I} =S
NQ = 1
KFLAG = 1
GO TO 170
T40 KFLAG = -1
HNEW = H

BCS 40262-2
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750

T&0

70

T80

86

JSTART = NQ
RETURN
RACUM = AMAXL{ABS{HMIN/HOLD} ¢RACUM)
RACUM = AHlNliRACUMyABS(HWAX!HDLDi3
RL = LoD
DO 760 & = ¢,K

Rl = R1*RACUM

Jd={ -1 ) #=ND

po 760 I = 11N '

YEda+1) - SAVE[JJ+I}*R1

= HDLD*RACUH
DB 770 1 = 1«M

Y{I} = SAVE(I)
IDous = K
GO TO (130 4 250 » 640 }wIRETl
KFLAG = —&
60 TO 470
END

e el Ak SR L T e e L . : A g T AT TR e iy 2
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LDISPLA ' '
SUBRBUTINE DISPL&(IDSPLYTIPHRSyﬂGDE?ICDL)

L PURPBSE: INTERPRETS INPUT DATA PHRASES THAT DESCRIBE GRAPHIC DI SPLAY
C CALL SEQUENGCE: IDSPLY = DISPLAY NUMBER.
¢ IPHRS = PHRASE TO BE INTERPRETED _
c MODE = MODE = 14293 INDICATES THAT VS » YRAKGE sOR
C KRANGE RESPECTIVELY WAS THE LAST INMTRUCTION.
C. ICDL = SET EQUAL TO THE COUOLUMN NUMBER IN SCALE.
COHHONICSCALtISLALE(B,4,@3s&VAR(B,Z,ﬁl,NPLTSEB}
REAL NVAR;IPHRS,LIST(3}
DATA LIST/30HVS YRANGE XRANGE /
C CURRENT NUMBER OF PLOTS/DISPLAY.
NPLT=MPLTSU{IDSPLY)

C SEARCH FOR COMMAND WORD.
CALL LCMPHUIPHRSyLIST;3,1yICODE)
IFCICODE.LELO} GO TO 20
¢ SAVE ICODE IN MODE AND BRANCH TO SET ICGL IF REQUIRED.
MODE=1CODE
GO TO (100,2@0,300),ICODE
C TEST £OR NUMERIC PHRASE.
20 CALL NUMERC{IPHRS},RETURNS{60}
IF{MODE.LE.2) GO TO 40
C CONVERT X SCALE FROM A TO G FORMAT.
CALL BCDREL{SCALE{NPLY yICOLyIDSPLY ) IPHRS)
ICOL=4 |
RETURN
C COMVERY Y SCALE FROM A TG & FURMAT.
40 CALL BCOREL { SCALE{NPLT,ICOL,IDSPLY}s IPHRS)
ICOL=2
RETURN
6@ IF{MODE.EQaL} GO TO 80
< NPLT=MINO{NPLT+1s3)
NPLTS{IDSPLY J=RPLT
C LDAD Y AXIS NAME.
NVAR NPLT,15IDSPLY}SIPHRS
60 TGO 90
C LOAD X AXI5 NAME.
80  NVAR(NPLT,2,EDSPLY)=IPHRS
90 MODE=—1
100  RETURN |
C SET COLUMN INDICATOR T0 L FOR YRANGE.
200  iCOL=1
RETURN
¢ SET COLUMN INDICATOR TO 3 FOR XRAMGE.
300 ICOL=3
RETURN
END
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SUBROUTINE DTTIM (A)
GET THE CURRENT DATE AND TIME

DIMENSION A{1)
AlL) = DATE(I}
Al2) = TIME(1}
RETURN

END

e e sy 2 1 4 P o i e ekt o - 1m
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CEGVL3
- SUBROUTINE EGVL3{AsByERsEIyIA+IB+ICIDyDW,FPZ,NALHA}
SUBROUTINE TU CUMPUTE EIGENVALUES OF A
INPUTS ARE;
A THE SYSTEM MATRIX WHICH IS UNALTERED ay THIS PRGGRAH
NA THE ORDER OF THE SYSTEM
MA THE RUOW DIMENSION OF THE MATRIX A
FPZ THE PRECISION INDICATOR

OGN SUCCESSFUL COBPLETVION (IERROR=0)
ER CONTAINS THE REAL PARTS OF THE EIGENVALUES
EI CONTAINS THE IMAGINARY PARTS OF THE EIGERVALUES

DIMENSTON INFURMATION
B IS A MA®XZ VECTOR
IAXByXICyIDyOW ARE NA LENGTH WORK VECTORS

THIS PROGRAM WAS DESIGNED AND CODED BY A. FREDERICK FATH CF
BUEING COMPUTER SERVICES, SEATTLE, HWASHINGTON. THIS VERSIOR
WAS COMPLETED DURING APRIL 1975.

OOOOOOOO000O0O0ONO00On

DIMENSION A{MAyL1)oiRELYpEI{L1)eBtE) o IA{L)iB{L)ICLLID(2},DWIL)
IERROR=0

CALL PRECZ2{A+BsDWIAIByICID NSMsNAMA)

CALL THSB2{BsI1C,1DsNAZMA}

CALL EVCHBI{B,ER,E1;IC,FPZsNSMsMA,IERRCOR)

RETURN

£ND
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SUBROUTINE EQVCL(N NDEM;A,IPERMsNIXyISTACK,IEQULV,LOC)

PROGRAM TGO DETECT AND ISCLAYE EQUIVALENCE CILASSES UNDER
REACHABILITY WITHIN A GRAPH, GIVEN A CONNECTION MATRIX OF
THE GRAPH. THE OQUTPUT IS AVAILASLE 1IN STACK AND EQUIVe.

DESIGNED BY E. MCCREIGHYy NOVEMBER, 1969.
INFORMATION SCIENCES LABORATORY
BOEING SCIENTIFIC RESEARCH LABORATORIES
SEATTLEy WASHINGTON

comOOcaconaOon

DIMENSION A(NDIMyNGEIM}  ISTACKINDIMIfLOC(NDIM) 2ZEQGUIVINDIM)
DIMENSION IPERM{NDIM)

INITIALIZE THE VECTORS WHIGH INDICATE THE EQUIVALENCES DISCOVERED
AND THE ROWS COMPLETELY OR PARTIALLY PROCESSED.

OO00

ISTRP=1

TEQCP=N

DO BGO3 I=1le¢N
8003 LOCILI)=0

C :
C TRY TO MAKE EACH ROW I SUCCESSION THE ROOT GF A DEPENDENCY TREE.
"
I=1
8000 CONTINUE
C
c HAS THIS ROW ALREADY BEEN PROCESSED
IF (LOCK(I}.EQ.-1) GO TO 8100
c
c
C START AT THE LEFT OF THE ROW AND WORK TG THE RIGHT.
c
£004 J=1
LOC(1}=15TKP
IEQUIVIIN=X
c
C READ ACROSS THE ROW. WHEN YOU COME TO A NON—ZERG ENTRY, BREAK
c UTa
C

8005 IX1=IPERM{I)
DO 8010 K=J.N
IF (ALIX1,IPERM(K}).EQ.0.D0) GO TC BO1O

DID WE DISCOVER I TO BE EQUIVALENT TO ITSELF WE ALREADY KNEW
THAT «

802G IF {K.EQ.I} GO TO 8610

DID WE DISCOVER I TO POINY TQO SOME ROW WHICH WE HAVE ALREADY AT
LEAST PARTIALLY PROCESSED THIS IMPLIES THAT I IS EQUIVALENT 7O
THE LOWEST ROW TO WHICH THAT ROW IS EQUIVALENTy IF THAT ROW IS
STILL IN THE STACK.

aonoe OO 0On
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GO On

om0 O OO0 OO0

OO0

aa

IF (LOC{K}.NE.O} GO TO BO50

DID WE DISCOVER I TO POINT TO SOME ROW WHICH HAS NEVER BEEM
UNDER CONSIDERATION IF S50¢ INTERRUPY EVERYTHING AND CONSIDER IT
NOWa .

ISTACK{XISTKP)}=L
ISTKP=ISTKP+1
1=K

- GO TO 8004

FIND THE LOWEST ROW YO WHICH ROW K IS EQUIVALENT. IF THIS LOWEST
ROW 1S STILL IN THE STACK, SEE IF IT 1S THE LOWEST ROW IN THE ST-
ACK TO WHICH WE KROW ROW I TGO BE EQUIVALENT.

6050 IF {(LOC(K}.GT«0} &0 T0O 8051
KI=IEQUIVIK)
IF (LOCEK1).LE.G)} GO TO 8010
GO TG 8052
5051 Kl=K
8052 IF (LOC{KL).GE.LOC(IEQUIV{I}}} GO TG 8010
FEQUIVIE)I=K1
8010 CONTINUE

THE READ ACROSS ROW.- I IS COMPLETE. IRDICATE THIS.
5015 LOC{1}=-1

TRY TO MOQVE BACK TOWARD THE ROOT ROW. IF THIS IS THE RCOT ROWs
THEN SELECT A NEW ROOT ROW AND MOVE THIS ROW TO0 THE CUTPUT QUEUE.

8014 IF (ISTKP.EGQa.1l)} GO TO 8090
ISTKP=ISTKP-1

SET UP ROW I WITH ITS NEW EQUIVALENCE AND TEST WHETHER THE EQUIV-
ALENMCE 1S TRIVIAL.

8016 K2=LEQUIVI{I)
8019 IRvV=l
IF (IEQUIV(I}.EQ-I} GO TO 8091

SEE IF THE BEST EQUIVALENCE NOW KMOWM FOR ROW I IS IN FACT BETTER
THAN THE BEST KNOWN EQUIVALENCE FOR I#S FATHER AS WELL. IF SO,
RECORD IT IN THE VECTOR LOWST.

KLI=XSTACK{ISTKP}
IF {LOCCIEQUIVIKL))LT.LOC{KZ2)} GO TO E&OLB
IEQUIVIK1I=K2

5018 CONTINUE

NOW COMPUTE THE TRANSITIVE CLOSURE OFf THIS NEW EQUIVALENCE CULASS.

DO 6017 KL=1sN
IF (IEQUIV(KI}.EQaI) IEQUIVIKL}=K2

8017 CONT INUE
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8024

aleReNalaly

. 8090
K091

OO

8100

8104

OO0 0OM

8105

8110

OO0

8111

8115

3119

92

BACK UP TOHARD THE ROOTs USING THE STACK TO GUIDE US.

J=Ivl

L=ISTACKIISTKP}

IF {J.GT.N} GO 7O 8015
GO TO 8005

ENTER THE CANONICAL ELEMENT OF AN EQUIVALENCE GLASS INTO THE
QUEUE OF SUCH ELEMENTS. IF THE QUEUE IS EMPTY, INMITIALIZE IT.
OTHERWISE ENTER OUR NEW ELEMENT AT THE TAIL.

IRY=2

ISTACK{XEQCP }=X
IEQCP=IEGCP-1

GO TO (862448100} :IRY

END OF MAIN LODP.

IFtI-GE-N} GO TO 8104
I=E+l

G0 TC 800G

CONT INUE

NOW TRANSFORM THE EQUIVALENCE CLASSES TO FATH RNORMAL FORM:
CONTIGUOUS PARTITION BLOCKS IR (UTL WITH THEIR SIZES IN OUTZ2.

FIRST FORM A CHAIN FOR EACH EQUIVALENCE CLASS.

DO 8105 I=i;N

Lec{11=0

DO 8110 I=igN
J=IEQUIVII}

IF (J.EQeTI} 6O TO 8L10
LOCEIX)=LOCIJ)

LOC(J4)=1

CONT INUE

ROW PROCEED THROUGH THE EQUIVALENCE CLASSES LISTED IN THE QUEUE,
ENUMERATING EACH EQUIVALENCE CLASS INTO THE QUEUE STACKs AND
COUNMTING EACH CLASS INTO QUEUE EQUIV.

101X=1

MIX=1

IF LIEQCP.EQ.N} GO TO 8120
IEQCP=IEQCP+1

I=ISTACK (IEQCP)

4=L0OCLI}

ISTACKI{IODEIX}i=I
IEQUIVINIX)=1

IOIA=I01X+1

IF (J.EQ.0) &0 TO 38119
ISTACK{IOIX}=d
TEQUIVEINIX)=IEQUIVINIX]i+1
=LaciJd}

G2 TG 8115

NIX=NIX+E
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GO TO 8111
8120 COMYINUE

NLIA=NIX~1

RETURN

END
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CEVALZ

SUBROUTINE EVALZ2(XVyNgFUNsPsRMS:F})

{ VERSION 3. REVISED: JUNE 4 1976
€ PURPDOSE:s EVALUATE MODEL RATES AND CALCULATE THEIR RMS VALUE
C CALL SEQUENCE:s XT — STATE VECTOR
C f — TOTAL NUMBER COF STATES
c FUN — FUNCTION TO EVALUATE RATES (EQMO)
C P - {NOT UsiD}
C RMS — RMS VALUE OF RATES
C F — RATES {RESIDULES)
COMMON /CX/X(L)/CXDOT/AXDOT(L)/CINTAINT(L)Y /CTIME/TIME
DIMERSTION XT{Ll},F(1}
J4=0
OO0 100 I=1,N
IFLINTILI) EQ0FGC TO 100
J=d+1
X{I)=x7L 3}
160 CONT INUE
CALL FUNETIME,TIME,L)
RMS = O.
J=0
DO 110 I=%,N
IFLINTEI) -EQ.0)GO TG 110
J=g+ 1
F{J)=XDOT(L]}
RMS = RMS+F{J)RF(d}
110 CONT INUE

94

RMS = SQRT{RMS)
RETURRN
END °

e
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alsNekelsleNaRa RN el oo RO NSl )

320

340

(SR Rl N

151

10

SUBROUTINE EVCHBLA:EVRyEV¥IsICsFPZsNSH KMy IERROR)

SUBROUTIME TO CALCULATE EIGENVALUES OQF MATRIX A

AND RETURN THE RZAL PARTS IN EVR AND THE IMAGIMARY PARTS IN EVI.
IC IS THE BLOCKING INFORMATION VECTOR INDICATING THE IRREDUCIBLE
BLOCKS CONTAINING THE EIGENVECTORS OF Ao

NSM IS THE MUMBER OF SUCH BLOLKS.

MM IS THE ROW DIMENSIDEN OF A

QR ALGORI THM FROM COMPUTER Jes YOL. Ily NUM. 2,y

MAY 1968, PP. 112~1l4, ALGORITHM 32 BY GRADREDISHBREBHER
MODIFIED TO PREVENT SHIFT CYCLING.

- FPZ 1S FINITE PRECISION ZERO

THIS PROGRAM WAS DESIGNED AND CODED BY A. FREDERICK FATH OF
BOEIRG COMPUTER SERVICES, SEATTLEs WASHINGTOM. THIS VERSION
HAS COMPLETED DURING APRIL 1975.

DIMENSION A(MM,1} EVR(L)},EVI{1),1C{1}
JT=1 :

ICOUNT =0

TERROR=0
BO 350 1T=1,nSM
IF(ET.EQa1} GO TO 320
JT=IC{IT-1}+1
KT=IC({IT)—~JT+1

IF{KTREal) 60 TO 340
EVREJTI=A{JT dT)

EVI (4T} =0.
50 TO 350

IA=JdT
NA=KT
SHIFT=0.
N=TA+NA—-1
MAXS T=NA%*10

IFfAINSN) NE-OL) GO TO 1
IF({NA.LE.2} &0 T0 1
IF{AIN—13N—~1)NE.O.} GO TO 1
IF{AIN—~1LyN) oNEaO.} GO TO 1
SHIFT=A{NgN~1}

%=0.
DO 5 K=IA,N |
IF{K-HE.IA)} GD TO 2
M=IA
GO TQ 3
M=K-1
DG 5 I=M,M
X=X+A(KgL}dx2
E=SQRT({X}
ARB=E/{N—1A)
E=E¥FPL
M=N
RS=0
NSOLD=0
IP=1
IF{M—1L-GE-1)OLDR=ABS{AIMyM~1 B35 2*+1.
IF{M—-2.5E.1) OLD2=ABS{A{M~-1sM-2)}+1la
K=M—-1
Mi=K
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153

155

i54
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155

i¢
18

20
21
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I=K

IFEtK~IA+1) 99,21, Lk2
IF(H-2.EQ.Q} 60 TO 13 :
IF{ABS(AIMsK]))=LEE)} GO TO 11
I=1-1

IF(ABSIAIK,I})wlEaE)} GO TO 17

K=I -

IFIK.GT-IA} GO TO 16
IFIK=EQ.ML) GO TG 33
IF{IP.EQ.2) GO TO 153
IF(ABS(A{M:M1)).LTOLDL} GO TO 135
Ip=2
IF(ABSIAIML,MI-1)}.LT.0LD2) GO TO 154
Ip=l

IFINS<LT.NSOLD+4) GD TO 157
NSOLD=N5

S=aARB

R=lia

GO TO 136

OLDL=ABS (A{M,M1})
OLDZ2=ABS{A(MLM1~L}}

CONT INUE

S5=A(M M} +A (ML ML)} +SHIFT
R=A{M:MI¥A(HIH1)-ALMHLIFATMI M) +SHIFTH®2%.25
ALK+ 2,3K)=0.

I=K+1 :
K=AlKeKIFIA(KgK) S} +R+AIKy I} #A (I 5K)
Y=A{I K}*{A(K.,K}*A(I;1)=5)
Z=A{K+2, 1)%A{IK}

SHIFT=0a

NS=NS+1

ICOUNT=ECUOUNT + (M-K)}#x2

DO 29 I=K,M1

I1=1+%

12=1+2

13=1+3%

IF{l «EQaK) w0 TO 18
A=A{I,I~1}

Y=A{EiI-1)

IFtIZal EaM) GO TGO 19

=04

GO.Tu 18

I=A 12:I-1)
S=SQRTE{XEx2+YEF242%%2)

SR=3

IF{X.LTaGa} GO TCQ 20

$==5

IF{I EQ-K) GO TO 21
A(I,1I-1)=58

IF{I3.6GT.H} GD TO 29

GG TO 28

AL=1.~X/S

S5=X-8

AX=Y/5

Y=2/5

D0 23 J=IsM
S=A{LoJ3+ALlTILad %X
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IF(I2.6T-K} GO T0 22
S=S+A{1243)5Y

22 S5=8%AL
AlTyd)=ALT,4)-8

- A{ILad)=AlTIL,d)-5%X

IF(IZ2.GTaM} GO TC 23
AlIZ 3 2)=A(125d)-5%Y

23  CONTINUE
L=12 '
IF{I.LTeM1) GO TG 24
L=M

24 DO 26 d=KyL
'-"A{J,I}'ﬁ'ﬂ{-ﬂgill*x
IF{I2.6T.M)} BU Tu 25
S=5+AldeI2)%Y

25  S5=§5%AL
AlJs X}=A{J:I}-S
AlJsI1)=A03, T3 )—5%X
IF(12.6TaM) GO TO 286
Alds 120 =A{Jd5 12)-S*Y

26 CONTINUE
IFLI3.6T.H) GO TO 29
S=—A({I3,12)%Y¥AL

28 AlI3,I)=8
ALI3,11)=8%X
AlI3,12)=S¥Y+A(13,12)

29 CONTINUE
IF(NS.GT-MAXST)} GO TO 6
GO TO 10

11 EVRIMI=A{MsH)
EVI(M}=0.
M=K
GO TO 151

i3 R={A{K:K}I+A{M M}) /2
S5=(A(MM)-A(KsK} ) /20
S=S%S+ALK M} FALHMyK])
IF{S6LT=Ga) GO TO L&
S=SQRT{S}
EVR{K}=R—-S
EVR({MI=R+S
EVI{M}=0a

is M=M--2
60 To 151

14 S=SQRT(-5}

cVRI{K)=R

EVR(H)}=R

EVII(K}=S

EVI{M}=-S

GO 7O 15

WRITECGL 7] MAXST

FORMAT (¥0 NO COMVERGENCE AFTER NUMBER OF QR ITERATIONS =¥+:16)

IERROR=L

99 CONTINUE

350 CORTINUE
RETURN
END

-l O
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CEVORDR

c
C
c
c
C
"
C
c

PURPOSE:

SUBROUTINE EVORDR{EVR EVIIDyNLIN]
ORDER EIGENVALUES TO HAVE INCREASING NEGATIVE

REAL PARTSa.

CALL SEQUENCE: EVR =— NLIN X 1 ARRAY REAL PARTS OF EIGENVALUES
EVI — NLIN X 1 ARRAY IMAG. PARTS OF EIGENVALUES
iD - NLIR X 1 HORK ARRAY

DESIGNED BY:

1ao

120
140

160

130
200

98

NLIK — SYSTEM ORDER
JeDa BURROUGHS
BIMENSION EVR{L}EVI{(L)},ID{1}

FEB 1974

%% ORDER EIGERVALUES k#

CALL FSHELL{EVR,ID.NLIN}
CALL SHELLX(EVI,IDsNLIND

FE% REVERSE EIGEMVALUE ORBER *%%

NLINI=NLEN+1
NLIMNZ=NLIN/Z2

DO 100 I=1l,RNLINZ
IZ=NLIN1I-I
EVRS=EVRII)
EVIS=EVILI)
EVR({I}=cVWR{1Z}
EVI(12=EVI(I2)
EVR{IZ2)=EVRS
EVI(I2)=EVIS

I=1

IF{EVI(I)) 160;180,%40
I=1+2

&0 To 200
EVICL)=ABSIEVI(L}}
i=I+1
EVI(X)=—ABS{EVILL})
I=I+}

IF(I.LT.NLIR} GO TO 120
RETURN

END
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OooOOOmO

PURPGSE:

SUBROUTINE FSHELL {ILARRAYSKEYa}

ORDER AN ARRAY TO HAVE INCREASING MAGNITUDE AND
FORM KEY FOR ORDERING RELATED ARRAY.

CALL SEQUENCE:= - TARRAY — M X 1 ARRAY OF VALUES TO BE SORTED

10

20

30

40

50

&0

70

KEY - N X 1 ARRAY OF KEYS

ARRAY

FOR SORTING DEPENDENT

N ~ NUMBER OF ELEMENTS TO BE SORTEDa

DIMENSION IARRAYI1}.KEY({ L)
DO 10 I=14N

KeY{I1)=X

M=N

M=M/s2

IFIM)I30:30+40
RETURN

K=n~M

Dt 70 J=LgsK

i=d

Ii=T+M
IF{IARRAYILL)-IARRAY(XI })170,76Gy60
LIMBU=TARRAY{1) '
IARRAY(IJ=IARRAY(ITL}
IARRAY{1I}=LI#MBO
LIMBO=KEY{I)
KEY{I)=KEY[IT}
KEY{II)=LIMBO

I=1—M

IF(I}70:,70.50
CONTINUE

GO 70 20

END
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CGANMAR

SUBROUTINE GANMAR{MSIMIACTsPARAsKMAX+IPOLE GMDSPY9AsRATIOy
1 DWORKsIAzIByEC,IDPOLESEVREVIs XDOTOsPOLESY »RETURNS(RL)
C VERSION 2. REVISED: DEL 23 1975

PURPOSEz CALCULATE STABILITY MARGINS OF ONE DR MORE MODEL PARARETERS
' CALL SEQUENCE: NSIM - MODEL ORDER
- IACT - ARRAY OF SM PARAMETERS (IDENTIFICATION CODES}
PARA — ARRAY OF SM PARAMETERS (HOLLORETH NAMES}
KMAX — NUMBER OF SM PARAMETERS
IPOLE — SPF TFIES IF STABILITY MATRIX MUST BE CALC.
{IPGLE = 0 == CALCas}
GMDSPY — ARRAY CONTAINING SM ANALYSIS RESULTS
NAME DESCRIPTION LOCATION
A ~ NSIM X NSIM WORK ARRAY  /CWORK/ALL)
RATIO — NSIM X NSIM WORK ARRAY  /CWORK/A(NN}
DWORK — NSIM X 1 WORK ARRAY /CHORK/AINT)
1A — NSIM X 1 WORK ARRAY ZCHORK/ALNZY
B -~ NSIM X 1 WORK ARRAY /CHORKZA (N3)
ic — NSIM X I WORK ARRAY FCHORK/A (NS}
ID  — NSIM X L WORK ARRAY /CWORK/ZA (N5)
POLE — MSIM X 1 WORK ARRAY /CHORK/A{NG)
EVR  — NSIM X 1 WORK ARRAY ZCWORK/ALN2)
EVI  — NSIM X 1 WORK ARRAY FCHORKS A (N 3)
XDOTO — MSIM X 1 WORK ARRAY /CHORKZA (N1}
POLES ~— NSIM X I WORK ARRAY /CHORK/A (N4}
RETURN R1 — RETURN TAKEN KF NOMINAL SYSTEM IS UNSTABLE
DESIGNED BY:z J.D. BURROUGHS JAN 1969

REAL EVR(1),EVI{L) GMDSPY&I),RMAC{ZD!gFREQKAU};XDDTD(1)
COMPLEX PULES(l),PDLEEll
COMPLEX OMEGAyOMEGAL : OMEGAZ2,0MEGA34R
DIMENSION TACT(LO)9A(1)+RATIOLL}
DIMENSION DWORK{L),ZA{1}:1B881),EC 1) ID(1}
REAL PARA(LO}
DATA LPOMALOH+—+—t—t~+—/ 3 IBLNK/1CH /7
INDEXFIIEgI2yMLI=TL+{12~1)%ML
IF{IPOLE-GT -0} &0 TO 29
m=======  FQRM STASILITY MATRIX AND (ALC. EXIGENVALUES
CALL STABMX{NSIM,XDOTQsICOUNT,RATIOyAsN:0}
CALL EGVL3{A,RATIDsEVRyEVIsIAIR,ICyID DWORK: LuE—14388yN]
GO 10 I=1:N
10 POLE(II=CHMPLX{EVRII?EVI{I]))
WHRITE(6221)"
21 FORMATE1HO/2TX 9 20HNOMINAL SYSTEM POLES)
==z======= [ALC. NATURAL FREQUENCIES AND DAMPING RATIUS
CALL NATFRQ{cVR.EVI,RATIﬂ.DHDRK,M,NPDLES)
WRITE(652867) N :
2867 FORHMAT( 28X; 13y 2X5 *EIGENVALUES*/13X s #REAL ¥, 9 X s IMAGINARY %4
1 6Xs *NATURAL FREQe¥*95X2¥DANPING RATIOF)
DO 2868 I=1,NPOLES
J=IBLRK
IF(EVI{1).GTuCa) J=1POM
2868 WRITE{6,2869)I,EVRII} 2y EVI(IE;RATIG(I);QWBR&!I)
2869 FDRMAT{SX,IE,3x3612a6,AX,A2,312.6,4xg2&1& &)
IPOLE=2
FMAX=0.
======= DETERMINE HAXIMUM NATURAL FREQUENCY OF SYSTEM
DO 23 I=1.%
POMAG=CABSIPOLE{L))

100 BCS 40262-2



Cey TR .

IF|POMAG-GTEHAX} EMAX=POMAG
25 CONTINUE

C ======== S£T FMAX = TWICE MAX. NAT. FREQ. DOF MODEL
- C ' ATHIS LIMITS RANMGE OF SEARCH FOR ZERQ PHASE}
FMAX=2.%FMAX
L ===s======= T&8T FOR UNSTABLE SYSTEMX
DO 41 I=LsN

IF{EVR{X)}6E=0-} GO TO 28

431 CONTINUE
GO TD 29

28 CONTINUE
WRITE(Gy 27}

27 FORMAT { 1HOp 20X, 40H*4%4 ARNING®*+ NOMINAL SYSTEM IS UNSTABLE)
RETURN RI

{ ========= START STABILITY MARGIN ANALYSIS ====zcszaz=szzzo=

L ======== ASSUME DIVERGENT WITH SM PARAMETER = 0
30 IZERG=0
h=K+1
CALL VAROUT!IACTIK)P)
CHDSPY{INDEXFIK s Ly KMAX }} =P
{ ===s====s= SKIP ANALYSIS FOR SM PARAMETERS WITH O NOKINAL VALUES
IF(P.EQ.C.} &0 70O 201G
HRITE{&652011)} PARA(K):P
2011 FORMAT{1HO/20Xy+#NOHINAL VALUE OF PARAMETER *eA893H = gGl2ab6//)
======== SAVE NOMIRAL VALUE OF SM PARAMETER

GAINO=P
C ========== 5ET SM PARAMETER = 0
CALL VARMOD(IACT{(Kis0.}
{ ========= (CALC. STABILITY MATRIX AMD EIGENVALUES

CALL STABMX (NSIMyXDOTOTLOUNT+RATIONARN20) -
CALL EGVL3[{AsRATIO, EVR,EVI:IAQIB,IL,ID,DHURK,I E—I#,NpN}
b0 165 I=1,N
165 POLES(TI=CMPLAIEVRI{L),EVIL(I})
( ======== CHECK SYSTEM STABILITY WITH SM PARAMETER
125 DO 170 I=lonN
IF{EVR{I)-GE.Qa-} GG TO 175
170 CONTINUE
WRITEL6L2T7L) PARALK)
171 FORMATI{LIHG40X,*#THE SYSTEM IS STABLE HITH #gA855H = 0Oa)
L ======== SET LOWER STABILITY BOUND = O AND FREQ = 111l
c LDEFAULT VALUE WHEM STABLEE
GMDSPY [ INDEXFIK 92y KMAX) 1 =0u
GMDSPY{ INDEXFIK 3,KMAX ) )=1111a
C ===s==== STABLE WITH SM PARAMETER = 0
IZERO=1
GO TG 180
======== FTEST FUR PULE UN IMAGINARY AXIS WHEN SM PARAMETER = 0O
175 IF{EVR{TI).GT-0}50 T0 L8O
=z====== POLE ON IMAGINARY AXIS WHEN SM PARAMETER = O
======== LOAD SM PARAMETER VALUE AND FREQUENCY
RMAG (L) =0,
FREQ(LI=EVI(1}
 INDEX=1 _
L =w======= PDLE ON IHAGIN&RY AXIS WITH SH PARAMETER =0
IZERO=—L%
180 HRITE(G6.2030) PARALK)

It

0

2030 FORMATE30X,*POLES WITH #*,A8,5H = 2.)
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========= CALC«. NATURAL FREQUENCIES AND DAMPING RATIOS
CALL NATFROQ{EVRy EVIyRATIOsDHORKN+NPOLES}
WRITE{6y2867) N
m=ssz==== PRINT EIGENVALUES WITH SM PARAMETERS =
DO 2870 I=l.RPOLES
J=LBLNK
IF{EVI{I})W6T«0a} J=IPOM
2870 WRITE(6:2B0R 1 ,EVR{I) pJoEVI{X) oRATIO(X )} ;DWORK (T
IF{IZERO.EQ.—1}GO TO 210
INDEX=0
UMEGA2=£O.,O.1
C s=s======"EVALUATE TRANSFER FUNCTION MAGRITUDE AND PHASE AT 0 FREQ.
CALL TFEVAL(OMEGAZ2,POLESyPOLEsNs ReLFLAGIQUADZ PHASEZ)
IF{REALIR}} 210,200,200
C ======== REAL DIVERGENCE INDICATED
200 INDEX=]
RMAblll—l./CABSER)
FREQ{L}=0.
210 OMEGA=({0.ya01)
UMEGAZ=0MEGA
======== EVALUATE TRANSFER FUNCTION AT .01L FREQ.
CALL TFEVAL { OMEGAZ y POLES yPOLE yMi; ReLFLAGyIQUADZs PHASE2}
SEARCH FOR PHASE ANGLE QUADRANT TRANSITION
GEOMETRIC SEARCH TECHNIQUE
220 OMEGA=1.2%OMEGA » |
s======= END SEARCH AT 2*MAX. NOMINAL MATURAL FREQ.
IF{tAIMAG(OMEGA} -.GT «FMAX]} GO TO 400
215 CONT INUE _
CALL TFEVAL{OMEGA,PDOLES s POLE:NyRoLFLAG IQUAD,PHASE)
IF{IABS{IQUAD~IQUADZ2}—-2) 230,225,300

o OO0 -0

€ ======= (CHANBED MORE THAN 1 GQUADRANTs REDUCE STEP SIZE AND
C CONTINUE GEOMETRIL SEARCH
225 OMEGA=.9166 T#UMEGA '
GO TO 215
C ===x==== (CONTINUE GEOMETRIC SEARCH

230 PHASE2=PHASE
OMEGA2=0MEGA
IQUADZ=TQUAD
G0 TO 220 -
C ======== ZERO CROSSING OCCURED, START DICHOTOMOUS SEARCH
300 DMEGAl=OMEGA |
PHASE1=PHASE
TQUAD1=EQUAD

DO 340 I=1450
OMEGA3=o5%{OMEGAL+OMEGAZ )
CALL TFEVAL(DHEGAS;PDLES,PDLE,N,ReLFLAEQIQUADBwPHASEBE

C ========= TEST FOR CONVERGENCE

IF{LFLAG} 32043204310
C ===s====== CONVERGLNCE OCCURED, SAVE STABILITY MARGIN AND OSCILLATEON
c FREQUENCY

310 INDEX=INDEX+1
RMAG&INDER)“I.frﬁﬁstR}
FREQ{INDEX}=AIMAG{OMEGA3)

G TO 230 '

320 IF{IQUAD3 .EQ.IQUADL} GO TO 330

' OMEGAZ=[IMEGA 3
68 70 340

102 . BCS 40262-2




330 OMEGAL=UMEGA3Z
IGUADI=IQUAD3
340 CONTINUE
WRITE{64351}
351 FORMAT{LHO 4 TH¥*:HARNINGZ*% FAILED TO CORVERGE TO 2ERO PHASE)
GO TG 230 : :
OUTPUT LEAST UPPER AND GREATEST LOWER GAIN LIMITS
400 IF(XNDEX.£Q.0) GO TO 500
GAMAX=Ll«E36
MAX=0
HIN=0
INAX=0
IMIN=0 '
======== SCAN STABILITY MARGINS THAT WERE LOGCATED AND LEAST UPPER
BOURD AMD GREATESYT LOWER BOUNDS
DO 450 I=%; IRDEX :
IF(RMAGIX)LTWla} GO TO 430
IF(RMAG{ L} -GT-GAMAX]} GO TO 450
GAMAX=RMAG( L}
UMMAX=FREQ({X}
MAX=1
IMAX=1
&0 TO 450
430 IFIRMAG{L).LT.GAMIN} GO TOD 450
GAMIN=RMAGL(I)
OMMIN=FREQ{ L}
MIN=1
IMIN=T
450 CONTIMUE
IF (MAX.NE.l} GO TO 405
GAINL=GAMAX*GALIND
========= PRINT UPPER STABILITY MARGINS
WRITE{63540} OAINLGAMAX OMMAX
540 FORMAT{1HO, LOXI8HUPPER GAIN LIMIT =3Gll.4s 5Xg
1 28H{UPPER GAIN LIMIT)/MOMINAL =:GXl.%y5X,11lHFREQUENCY =gGlla4s
2 TH R-P'DSQ }
===m====  LUAD SUMMARY ARRAY
GMDSPY{ INDEXF{Ks49s KMAX} ) =5AMAX
GMHDSPY { INDEXF (K¢ 5 KMAX 7 2 =0MMAX
560 CONTINUE :
GO TO 407
405 GMDSPY{INDEXFI(Ks43sKMAX)})=11llla.
GMDSPYL{ INDEXF(K359KMAX})=1111,
HRITE(6+4061)
406 FORMAT(LHOs1OX»#NG UPPER LIMIT ®AS LOCATED#®)
407 IF{MIN.NE-1} GO TO 470
GAINL=GAMIN*GAIMNO .
======== PRINT LOWER STABILITY MARGINS
WRITE(62410) GAINL GAMIN,OMMIN
410 FORMAT{1HOy10X;1BHLOWER GAIN LIMIT =sGll.4s 35Xy
1 28H{LOKWER GAIN LIMIT}/NOMINAL =:6l1l-495Xs LLHFREQUENLCY =,G1il.4y
2 TH RePaSa}
zm========LOAD SUMMARY ARRAY
GMDSPY{ IND™YE{Kg Ze KMAX} ) =GAMIN
GMOSPY {EINDEAF{Ky3eKMAX } ) =OMMIN
Gk TO 475
470 IF{IZERO.EQa-l1l) GO TO 475
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GMDSPY{ INDEXFtKs29KMAX I )1=2111.
GMDSPYLINDEXF{K:3KMAX)I=1111.
WRITEL62473)
473 FORMAT{1HO;10X.%NO LOWER LIMIT WAS LDCAT:D*}
475 IF{MIN+MAX.EQ.INDEX) GB TO 600
mo=mmmzsz== L IST OTHER NOMCRITICAL STABILITY LIMITS
WRITE{6s48L) '
481 FORMAT{1HO+30Xy29HOTHER NONCRITICAL GAIN LIMITS)
DO 485 I1=isINDEX
TF{{ 1o EQaIMAX)aDR [T EQIHEN)} GO TO 485
WRITE{6+484) RMAGLI) oFREQ(I}
484 FORMAT{iH(s 20X, 224(GAIM LIMIT)/NOMINAL =5G1lle%25%y
1L 1IHFREQUENCY =,61lla.%4)
485 CONTIgUE
50 TO 600
500 WRITE(69501)
501 FORMAT{:iMO,.L0X;*NO LIMITS WERE LOCATED%)
J=2
1IF{1ZERG.EQ.1} J=4
PO 502 I=345
502 GMDSPY{INDEXF(KsIyKMAXY)=1111,
600 CONTINUE
s====z—==== RESTORE SM PARAMETER 10 NOMINAL VALUE
CALL VARMODDEIACTIK,sGAILNG)
===zz=== TE£ST IF ALL SM PARAMETERS HAVE BEEN EVALUATED.
2000 IF(K.LT.KMAX} 50 TGO 30
RETURN
2010 00 2020 J=245
2020 GMDSPY{ INDEXF(KsJeKMAXY)=0.
G0 TGO 26L0
END
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CGFBTCH
OVERLAY{GFBTCH93:0}
PROGRAM GFBTCH
C VERSION 3. REVISED: APRIL 30 1976
COMMON ZCP/PLRY/CX/7XKELI/CXDOT/XDOT (L I/CXIC/ZXICLL)
COMMON/CORDER/NSIN o NODV o NOP/COVRLY /INST 2 LOKSSp LOKSIM
COMMONZCPALNSDEPEN  INDEP Lo INDEPZ s DURLIS)
COMMOR/ZCPROV/XMIBRT 2 XMAX L s XMINZ, DELTAZ2CURVES s DUIM2(15)
COMMON sCWORKAGDSPLY {509 25,10) /ERMESS/IFATALIERR
COMMON/CNTRLS/ANTYPE  IPRINSIMODE ERROR{ 1}
COMMON/CT IME/TIRE
COMMON ZCPLOTS/ INDPLT2INDWRIOPTL30)2PLOTIDL 5)sPTITLEL &)
+ IPOPT(10}
REAL XOPT(1})
EQUIVALERCE (XOPT{1).I0PTEL))
REAL DEPENsINDEPY; INDEP2
TIME=D.
DATA IBLNK /10H /!
IF{INST.EQ-13)}6G0 TO 4050
CALL CODGEN{INDEPZ y0,INDZ),RETURNS(4000)
ICUR=IFIX (CURVES}
2000 CALL CODGEN{DEPEN,U,IDEPEN} RETURNS(4020)
CALL CUDGEN(INDEPL,0,INDL) RETURNS{4040}
CALL VARGUTI{INDZ,XDUMZ) .
IF{ICUR.GT20) ICUR=10
YMINI=1.E36
YMAXI=~1.E36
CALL VAROUT(INDI.XDUM}
NPTS=50
DELTA={XMAX1-XIINL )} /49,
DO 2135 I=1,M8IM
XDOTL{I}=8.
2135 X{1¥=NIC(L}
I0PT(3) = IBLNK
IOPT(4) = IBLNK
CALL DTTIM {(ZIOPT(3))
ISET=1
c TURM Om ERROR MESSAGES 1IN MODEL
IERR=1
CALL EQMOETIME LTIME LISET)
ADUMI=XMINZ2~-DELTAZ
IFIICUR-GT-1} GO TO 2130
WRITE(G3 213 )DEPEN,INDEP LsPTITLE cTOPT{ 3} I0PTE4L)
2131 FORMAT(&0X246H JS%/*/%/ GENERAIL FUNCTIOM ANALYSIS PRIBIRS
1/7/55X9AB4HYS  SAB/F/26XeBALD/ /54X 24327 )
G0 TG 2137
2E30 HRITE(622334) DEPEN,INDEPL,INDERPZ.PTITLE,IGPT{3},I0PT(4)
2134 FORMAT{40Xs46H F/%/¥S GENERAL FURCTIDON ANALYSIS IRIBIES 4
LAFO0K sAB 4HYS s ABL2H+ 2AB /726X :86A10//54X2A127)
2137 DO 2139 J=1.ICUR
XDUM I=XDUM1+DELTAZ
IF(ICURLGTCLIWRITE(S,2132)Js INDEP2 : XDUML
2132 FORMAT(*0 CURVE NO.¥9I3p4X3A8y3H = 3GBL2.5)
IFtICURGT-1) CALL SETIN{INDZ:XDUML}
XOPT(J+25) = XDUML
DO 2133 1=1:MPTS
GDSPLY({I52,J=XMINI+{I—~1)*DELTA
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CALL SETIN{INDLRGDSPLY{Is2sJ})
CALL VAROUTU{IDEPENsGDSPLY{Z:1leJ))
IF{GDSPLY (IT41led} aGTaYMAXI) YMAXI=GDSPLY{Iyled}
IF(GDSPLY{Is1leJ) o LTaYMIRI} YMINI=GDSPLYLIsI,d)
2133 CONTINUE
WRITE{6,2138) (INDEPLy (GDSPLY{I+{K~LJ*10,
1 230)2E=1510) sDFEPEN (GOSPLY {I+{K~1}4#10s15d)I=5410)s
2 K=l:5)
21385 FORMATEIH sAB3YH::10G12.5)
2139 CONTINUE

C

C SET PLOT PARAMETERS

L
IF { INOPLT «EQe O } GO TO 3500
I0PT{L} = %
IOPTi2) = I0PT(2) + 1
XOPT(5) = DEPEN
XOPT {0} = INDEPL
XOPTL{?7} = INDEP2
D0 3100 I=8,13

3100 ICPTIL) = 0O

IOPTELE4) = RPTS

1I0PTLL5} = ICUR

WRITE (30} IOPTPLOTIDPTITLE

HRITZ (30) {LIGDSPLY(LsJdsK)eI=LsNPTSE,J=1y Ziyk—l ICUR)

INDWR = 1 _
3500 CONTINUE &

CALL VARMOUD{IND1zXDUM} -

IF{ICUR-LE.1} GO TG 2150 7

CALL VARMOD[IND24,XDUMZ2])
2150 MWRITE(6.2151)
2151 FORMATL///771
GO 7O 60600
4000 WRITE(6.4001) IxDEP2
4001 FORMAT{//710X:31H3FE WARNING ¥%% CANFT IDENTIFY,iX,A10,1X,
1 25HAS A VALID SCAN PARAMETER//}
CALL CODGEN(DEPENsO.IDEPER] RETURNSE4020)
4010 CALL CODGEN{INDEPL-09INDL}RETURNS{4040)
WRITEf6:2151)
GO TO0 &000
4020 WRITE{6,4001) DEPEN
GC 70 4010
4040 WRITE(6,400L) INDEPL
WRITE{692151)
GD TO 6000
4050 ICUR=1
GO TG 2000
o000 COMTIRUE
¢ —z—+w—— TURN OFF ERROR MESSAGES IN MODEL
IERR=0
END
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CINIT

OO0

OO0 OO0

OVERLAY(INIT,1,0)
PROGRAM INIT
VERSION 1.2 REVISED: MAY 15 1975
PURPGSE: TO INITIALIZE INTEGRATOR COMTROLyPARAMETER NAMZ,STATE
NAME, RATE NAME, VARIABLE HAME ARRAYS TO DEFAULT VALUES
DESIGNED BY: JoD. BURROUGHS FEB 1974

COMMON /CORDER/NOX ;NOV»HOP/CINT/INT(L}

COMMON/ CNAMEX/NAMEX (1) FCNAMER/NAMER { 1) /CNAMEV/NAMEV ( 1} /CNAMEP/
1 NAMEP{1)/CXIC/XEILCL) |
COMMOR/CHTRLS/ANTYPE » IPRINT s MODE ; ERROR{ 1}
COMMON/CHORKR/ZNN ;M (7}

REAL  NAMEX;NAMER;NAMEVsNAMEP

INITIALIZE INT ARRAY

DO 10 I=1sNOX

ERROR{I)=al

XIC{11=G.

16 INT{I)=1 :
LOAD STATE NAME ARRAY WITH S0015S00230ee.
CALL CODLOD (MAMEX,NOXs LHS)
LOAD RATE NAME ARRAY WITH ROGL;R002s0aes
LALL COUDLOD {NAMER ;NDXy LHR)
LOAD PARAMETER NAME ARRAY WITH POOL;PC027aae
CALL CODLOD {RAMEP ¢NOP 5 1HP)
LUAD VARABLE NAME ARRAY WITH VOOL,V00Zsece.
CALL CODLOD (MAMEY,NOV, 1HY)
CALCULATE INDICES FOR WORK STORAGE

NN=MOX#NOX+1

RQ 1) =NN+ROX #0X

IF(R(L) oLT2168IN(1)=1568

DG 100 I=257

100 NEIJ=N{I~1)+NOX
CALL PLINIT
END
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CX

OOOONOaOOOOODnRDOOO0

o0 O

C
C

NPUTS
SUBROUTINE INPUTS{AsNoMyNRAX])
VERSION 1. REVISEDz2 MAY 22 1975
PURPOSE: ALLOW FREE FIELD INPUT OF ARRAY DATA
CALL SEQUENCE=z A —~ ARRAY TO RECEIVE DATA
IR - NUMBER OF ROWS InM ARRAY
M -- NRUMBER OF COLUMNS IN ARRAY
NMAX — ROW DIMENSIOW OF ARRAY A
METHOD: THE FOLLOWING COMMANDS ARE RECOGNIZED
- ZERCQ ALL ELEMENTS OF ARRAY
SET ALL ELEME®RTS OF ARRAY TO 1.E36 {INFINITY]
INPUT DATA TO BE GLVEN BY COLUMN '
INPUT DATA TO BE GIVEN BY ROW
INPUT DATA TO BE GSIVEN BY DIAGONAL A
FOLLOWING THE COL, ROWy DIAG, COMMANDS THE ROW AND COLUMN LOCATECN
AT WHICH DATA LOADING IS TO START MUST BE GIVEM. THESE VALUES
ARE FOLLOWED BY ELEMENT VALUES. EACH COMMANDs ROW MNCGae COL. HBay
OR ELEMENT VALUE MUST BE SEPERATED BY ONE GF THE STANDARD DELIMEITE
STAMDARD DELIMITERS ARE: THREE OR MORE SPACES; COMMAS EQUAL SIGNS
LEFT OR RIGHT PARENTHESIS.
DESIGN:D BY: J.D-BURROUGHS MAY 1975
CoMMON/CCOMMAICOM(B) s IPHRS » INDEX
DIMENSION ICOML{5)}.A(L} ' '
DATA TCOML/50HZ I c R b /
—_— SET DEFAULT MODE TO COLUMN INPUT ‘
MORE=3 :
======= MGD& = MODE OF INPUT IMDICATOR. L = ZERD ARRAY _
2 SET ARRAY TO 1.E36, 3 = COLUMN INPUTy 4 = ROW IRPUT,
5 DIAGONAL INPUT.

RO ™
i

n

I=1

J=1
ISTAT=2
======== [STAT = INPUT STATUS INDICATCGR. O
. -2

ROW NO. NMEEDED; 1 = COL
READY FOR DATA VALUES

0ot

100  INDEAS=INDEX
cC —> LOCATE MEXT PHRASE

CALL NXTPH{ICOMp INGEXsIPHRS])
IF{IPHRS.NE » LOH 160 TO 200

e —> READ MEXT CARD

READ{52121)ICOM
IF(EOF{5)) 5205140

121 FORMAT{SAZ0)}
140 WRITE(6514L)ICOM
141  FORMAYU(/20H COMMAND CARD ————>y5Xs8A10}

INDEX=L
GO TO LOO : '

cC —> TEST FOR NMUMERIC PHRASE
200 CALL NUMERC({IPHRS)RETURNS{300}
B T NUMERIC PHRASE DETECTEDR

CALL BCDREL{VALUE,IPHRS)
IFLISTAT-1)210,220+240

210 I=VALUE

ISTAT=1
GO TO 100

220 J=VALUE

ISTAT=2
GO TO 100

c —3 TESTS TO LIMIT INPUT TO GIVEN ROW ARD COLUMN DIMENSIONS
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240 IF{I-GToN.OR4J=GT-MIGO TO 100
K=T+NMAX* (J—~L})

A{R) =VALUE

c —> INCREASE INDICES DEPENDING OX INPUT MOBE
IF(HDDE“#)”8092601270 '

260 =l

&0 TO 100

270 J=d+1

280 I=I+3
GO TQ 100

c —> ALPHA PHRASE DETECTED

300 CALL LCMPR{IPHRS;ICUOML y54y1+sMODE}
IF{MODELEQL0IG0 TO 300 _
L —=> RESTORE INDBEX TO PREVIOUS PHRASE SINCE ALPHA PHRASE IS NGT R
CIFI{MODE-2}340s380+310
310 ISTAT=0 .
GO 76 100
L ——— ZERO ARRAY MODE
340 MM=NMAX%M
oo 360 I=1.NM
GO0 TO 100
cC —=> SET ARRAY T8 l.E36 {INFINITY)
380 NM=NMAX M
00 400 I=1¢NM
400 AfI}=lqE36
GO0 TO 100
00 INDEX=INDEXS
520 RETURN
END
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CINTERP
BVERLAY{EMT:Rsz,O}
PRUOGKAM INTERP

C VERSIOM %a ' REVISED2 JULY & 1977

c PURPUSE: | |

Cc READL:PRINTS AND INTERPRETS INSTRUCTIONS FROM DATA CARDS

o CALL SEQUERCES

C IREAD — READ UNIT NUMBER

C INST - IRSTRUCTION MUMBER :

C DESIGNED BY: J.De BURROUGHS FEB 1574
DIMENSION AENTEL)

COMMON /CNTRLS/INSTO gIPRINTzIMUDE,ERRGR{l}

COMMON. FCOVRLY/IRST o LOKS Sy LOKSIMCPUSEC/CIO/TREAD IWRITE IDIAG
COMMON/CXEIC/XIC{ L) /CHORK/WORKE LY FCPAP L} /CINT/ZINT{R}/CXAXIL)
COMMOR SCXICLAXICL{LI/ZCXICZ/XIC2{LI/CXICS/XIC3LL)
EOHHUN/CNAMEX!MAHEX(I)ICNAHERINAMtR(l)fCNAHEV/MAMEVfllfCNAMEP/
1 NAMEP{ L}
CDMHBNICUNITX/NUHITXEl}/CUNITRINUNITR{11[CUNITV!NUNITV(li/CUNITP/
I NUNITPEL}

COMMONSCSCALE/SCALEIS 426 yNVAR(5,250) sNPLTS{6)

COMMON ZCSMPAR/SHPAR{10),ICINDL(2}
COMMON/CORDER/ZNOX o NOVNOPALTIME/ TIME
COMMON/CPRINT/PRTNAMIIC)Y s LPRT(20}

COMMON Z7CPROR/PRORAMIE ) ZCPROV/PVALUE(Z2T)

COMMON ZCPLCTS/ INDPLTINDWRIGPTI30)4PLOTID( 5} .PTITLE( 8}y
+ IPOPT(10)

COMMUN/CCOMM/ICOMIB) o IPHRS INDEX
COMMON/COLDIM/NXeNUs NS gNE2NRSsNRCo IX0C » TUOC s TOCAN IPOINT (25)
COMMON/CTABNAATABNAME L) FCHAXDIANOTAB . MAXDIM{ L} /CLOCTA/LBCTABL L}
COMMON/CTABLEZTABLES(L)

REAL IPHRSs ICUMLESD) sRAMEX 2 NAMER yMAMEV o NAMER s NUNITH s NUNITR y

1 NUNITVRUNITP

REAL MVAR IBLNK,IPROGMLE ) » PRONAMIPROGY(27) oSMPARIL

EQUIVALENCE (AIRT2INT)

DATA ICLMAX/59/ yNONL/1LOHNONE £

DATA IPNMAX/871PVMAX/2T/

smmoomsmoomememo e PROGRAM COMMARDS =oo==sooomss==cooocoo==

DATA ICOML /590HDEFINE STADEFINE RATDEFINES PARDEFINE VARINMITIAL CO
LPARAMETER DISPLAYL DISPLAYZ DISPLAY3 DBISPLAY4 DISPLAYS DISPLA
2Y6 SCANL SLANZ XIC—X XEC—XIC1 XIC~XICZ XIC-XIC3 XTI
3CLI-XI1IC RICZ2-XIC XIC3—-XEC ALL STATESND STATES INT CONTROERROR CO
LNTSIMULATE LINEAR AMAEIGEN SENSSTABILITY TRANSFER FSTEADY STARDOT

5 LOCUSPUNCH X 5M PARAMETPLOT TABLEPRINT VARITITLE PLOT ID
6PLOT ON PLOT OFF 5C4020 CALCOMP L MANUAL RL AUTO SCSI MAN
TUAL. ST AUTO SCSS MANUAL SS AUTO SCTF MANUAL TF AUTO SCBGODE NI
BCHOLS NYQUIST PRINTER PLDESIGN 0Q.CD.C. DATA SAVE G.C. PLDT ALL
S TTABLE /

OATA IBLMK/10H FIC/AYOHIC s

S e e s PROGRAM MNAMES 38 o S 5 S

DATA IPROGNSBOHDEPEN INDEPL iINDERZ EXGENM PARATE INPUT 7T

1F QUTPUT S5 PARAMETRL PARAMET/
C SEEEEEEE SRS TEasT SN PROGRAM VA[_.UES P F T S 3 T P Y S 33 X 1 1 ¥ 33

DATA IPROGV/ZTOHSTARTL STOPL START2 DELTAZ CURVZES2

IPRIXT CONMTPRATE CUTRATE INT MODE TINC THAX FREQ M

28X FREQ MIN SS START §S ST0P 5SS POINTS SS ITERATIRL START RL
3 STOP = RL POINTS REAL MIM REAL MAX IMAG MEN IMAG MAX 0.C. MCD
4:lL0.Ce ORDERINITIAL TI/ '
¢ ——=—=— T&ST FOR CPU SECORND MEASURE
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IF(CPUSEC.EQ.CG.1G0 TO 80
CALL SECOND{CPSEC}
CPDEL=CPSEC~—LPUSEC
WRITE{6+71)CPDEL
TL FORMAT(/10X:513.6¢% CPU 5£CDNDS WERE REQUIRED FOR THE PREVIOUS ANA
LLYSIS%/)
830 NAMPRT=INST
IMODE=PYALUE(S)
50 INSTO=0 .
' IF(INDEX aGTwOuANDe INDEXLLT813G0 TO 120
C====ss==ms==s = READ AND WRITE ONE CARD =========
100 READUIREAD,LOL} ICOH
: IF{ECF{5)}} 5000,11k
© 101 - FORMAT(BALO)
111 WRITE{6,105) ICOM

105 FORMAT(/20H COMMAND CARD —————>y5X,8A10}
C————>3ET CHARALTER SCAN. INDEX

INDEX=1 ' ' '
C————>LOCATE NEXT PHRASE

120 CALL NXTPHUICUOM,IRDEX4IPHRS]}

C— >READ NEXT CARD IF BLANK PHRASE
140 IFLIPHRS.EQ.IBLNK) GO TQ 100
C————=>SEARCH COMMAND LIST

CALL LCHMPHUIPHRS,ICOML ILLMAX 12 INST)
Cm—-—->COMMAND IDENTIFIED

IFIINST-LE.O} GO TO 160
mm======== RRANCH TO REW COMMAND e
60 TO (200:200:20042002200520042205220,23052324
2349236950045002240:2504260,270228052%90,
30053309320 200200:50055002,5005004500,
50055009 9204330520093605550:560,5 703580,
5906005610 +620+630:640,6504660,670,680,
: 6901?00,?10372018209&00190019&0!980} - QINST
S==s—o===s= SEARCH PRUGRAM MAME LIST Semmmame— =
160 CALL LCHPH{IPHRS ;IPROGMTPNMAX s1oINST)
C————>PHASE NOT PROGRAM NAME
IF{INSTLELO} GO TT 170

5 I SLEA N N

C———D>GET REXT PHRASE i
CALL NXTPH{ICOMgINDEXsIPHRS)
C———>LBAD PRUGRAM NAME -

PRONAM{INMST}=IPHRS
IF{INSTaNEa7ANDINST.NEL8) GO TO 165
IF{IPHRS <cEQ«NONE }PRONAM{ INST ) =I8LNK
Cm———>GET NEXT PHRASE
CALL NXTPH{ICOM:INDEX:IPHRS)
ICIRD(INST—6}=0
IF{IPHRS-®E.IC}] GO TO 168
C=———>SET INDICATER .EQ. 1
- ICIND{INST-&)=1 -
165 INSTO=0
G0 TO 120
168 INSTO=0
GO TO 140
m===gE=cmz SEARCH PROGRAM VALUE LIST ====z=oo=o=
170 CALL LCHPH(IPHRS,IPRBGV,IPVMAK;I,INSTI
C——~—>PHRASE NOT PROGRAM VALUE
IF({INST.LE=Q} GO TG 1756
C———>GET NEXT PHRASE
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CALL NXTPH{ICOM INDEX-IPHRS])
C————>TEST 18T CHARACTER FOR NUMERIC
CALL MURERCUIPHRS}RETURNS(176)
SLONVER: & TO & FORMAT
CALL BCOREL{PVALUE(INST) ,IPHRS}
GO TO 165
176 WRITE(69177) IPROGVIINST)IIPHRS

C

17T FORMAT(//L0XyL5H%¥% WARNING ***sBX9A16922HCAw*T BE SET EQUAL TGz,

1 AlO23H VALUE MUST BE NUMERIC //)
GO TO 168
C————3LHECK FOR OUTSTARDING COMMAMD
- 178 IFLINSTO.LE.C) 60 TO 180
C=====c=== BRANCH TO CUTSTANDIMG COMMAND ======s===
GO TO {410:4220043024404450346034802580480:,480,
1 480+480550045002240:250:260:270928092909
2 300:3102320252055304500,500,500;500:500,
3 5005004580540 94095459556G,568:500,300,
4 500+4500:500+3500+5005500:500,500:500:500,
5 500,500:500+5005500;600,800:,9560:9580}
180 WRITE(6s 181} IPHRS
1&l FORMAT (/715X 34H¥¥¥ WARNING #%% CANST INTERPRET
GD T0 120

c >SET INSTO TG INDICATE A NMEW CQUTSTARDING TASK
200 INSTO=1NST

MODE=~1

60 TGO 120

210  IDSPLY=1
215  NPLTS{IDSPLY)I=0
GO TG 260
220  IDSPLY=2
&0 TO 215
230  IDSPLY=3
60 TO 215
232 IDSPLY = 4
. GO TO 215
234 10SPLY = 3
50 Ta 215
236 IDSPLY = 6
EG TG 215
C———>TRANSFER X TG X1¢{
240 CALL XFREXeXICyNOX)
LOKS EM=LOKSS
245 WRITELDs2630) (1 NAMEX{ 1) sXICLE),I=1,NOX)

s INSTD

1A10/7}

2630 FORMATE{IHL, 40X TH/F/+/ %/ ¢ 3Ky *INITIAL CONDITIONS/OPERATING PODINTH,

1 3K97H/*!$!*/,I/5(I471H sﬁSsBH = sﬁlﬂ-@))

WRITEl 69 24T)
247  FORMATEZ/777)
GO TO 165 >
C ==ooo=m==w= TRANSFER XICl 70 XI{ ==========
250 CALL XFRIXICL,XIC,XOX)
GO TO 245
{ ======z=c=== TRANSFER xlcz TO XIC FE LT F -t
260 CALL XFRIXICZ,XICeNMOX)
GO T4Q 245
L =========== TFTRANSFER XIC3 T0 XIC ======c===
270 LALL XFRIXIC3sXIC,NOX)Y N
- =0 .TO 245

C ====z====== JRANSFER XIC TO XICl ===s====z==
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280 CALL XFR(XIC:XICI,NUX)
6Q T 165 .
C =====z==czo== TRANSFER XIC TO }{IC? ====oss===s=
290 CALL XFRIXIC:XICZ¢NOX)
GO TL 165
( ==oom=oom=s TRARSFER XIC FO x1{_’,3 ==z======c=
300 CALL XFR{XICyXIC34NOX}
GO TR 168
L =========== Al | STATES ============
310 DO 315 I=1+NO0X ' :
315 INT({I)=1L
GO TO 1s6&
L ==s=====ocoo= jO STATESR soo=somomoos
320 DO 325 I=1yNOX
325 INT{1}=0
50 TO 145
JLOAD SMPAR WITH ZLARKS
330 D0 335 I=1,10
335 HEMPAR(I)=IBLNK
338 INSTO=INST
ITNO=1
‘340 MODE=0
GO TO 120
Co——L0AD PRTHAM WITH BLAMKS
260 DO 365 I=1le10
LPRI{I}=—1
36% PRTNAM(T }=IBLNK
GO TO 338
L >OEFINE STATES TASK
410 CALL KRAMES{IPHRSE gNﬁHEX,NUﬂITX:NﬂX,ITNU1MUDEF
GO TO 120

C

c >DEFINE RATES TASK
420 CALL MAMES{IPHRSNMAMER 4NUNITR,NOX, ITNO;MODE}
' GO TO 120 '
C————>DEFINE PARAMETERS TASK
430 CALL HAMES{IPHRS sNAMEP ;NURITPNOP,ITNO.MODE)
GO TO 120

C »DEFINE VARIABLES TASK

440 CALL NAMES(IPHRS NAMEV NUNITV,ROV,ITNG,MCDE}
GO TO 120

C=———2>INITIAL CONDITIONS TASK :

450 CALL VALUES(EPHRSyNAMEXgNDXyXIC,ITMD,MUD&)
GO TO 120

C——2>PARAMETER INPUT TASK

4 60 Catl VALUES!IPHRS,NAMEP,HOPngITMD,ﬁBDEl
G0 TO 120

L————2>DISPLAY TASK

4EG CALL DISPLA(IDSPLY;IPHRS  MODE,ICOL)
GO TO 120

L=——-=>RETURN TU MAIN PROGRAM WITH INST SET ¥Q INDICATED TASK
500 INSTD=0

IF{NAMPRT «EQ.1) 60 TD 5005

60 TQ 6000
L—————>L0AD INTEGRATOR CDNTRULS

520 CALL VALUES{IPHRSsNAMEX,R0X,ALNT ;ITNO,MODE}
C—————>CLONVERT REAL TO INTEGER
IF(MODE<EQ.G} INTLITNCO)=AINT(ITNO]
0 74O 120
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Com——>LO0AD ERROR CONTROLS
530 CALL VALUESEIPHRS,NAM&X,NDX;ERRDR,ITquMDﬂEF
&0 Ta 120
Lmr=—>L0AD STABILITY MARGIN PARAMETER NAME
540 CALL N&HES(IPHRbySMPARsNUNIT'109I?MD,HBDEP
542 ITNG=ITNC+1
GO TU 340
LOAD PRINT VARLIABLE NAMES ,
545 CALL NAMES{IPHRS»PRTNAM2NUNIT:10,ITHO,MODE}
Lo DETERMINE IeD= CODES FOR PRINT QUANTITIES
IF(MDDEWNEL1)GO TO 342
CALL CUDGEN(PRTNAMiITNU)90:LPRT(1THD§$!RETURNS(546)
GO TO 542
546 WRITE(O6+54T JPRTNAMIITNG]

C

547 FORMAT(/ /20X, 31Hx%% WARNING ®f% LAN T IDENTIFY:3X:A10

Ls¥AS A VALID PRINT VARIABLE*Z/}
G0 TD 542

SET PLOTTIaG OPT1OMS

========== TITLE EF S
50 CALL TITLE (ICOMSINDEX,PTITLE,20)
GQ TQ 562
SrossCom s PLGT ID =Sesssssnio=ss=
260 CALL. TITLE (ICOM,INDEX,PLOTIDg48)
562 INDEX=0
GUTG 90 |
L =Z=sg=cs—ac PLOT ON === sS=== ===
570 INDPLY = 1
CALL ONSWELl)

G8 TO 163
{ ==mzmomm=o= PLOT OFF R e Y S
580 INDPLT = O
GO TO 1a5
{ ==cs=s===== 54020 =s=======x
590 IGPT(29) = 0O ‘
GO TO 165
C =s=s====mos=s CALLCGMP xS E=o=sszos
600 IOPT(29) = 1 -
GO TO 165
£ ==x======== RL MANUAL SCALES 1 Y ST
610 IPOPTIL) = 1
GO TU 165 '
L ===z=z==== gL AUTG SCALES oDo======
620 IPOPTLL) =0
GO TO 165
C IEERSEZESZZTS SI MANUAL SCALES s==Sa=s===s=
630 IPOPT(Z) = 1 '
GO 7O L&5
{ sS=mosmsomms SI AUTD SCALES SEosome o
640 IPOPTIZY . :
' GO TO 165
C ==sc==s=== 5SS MANUAL SCALES sZmo=ssm=i
650 IPOPTI3) = 1
GO TO i65 :
L z========= &8 AUTOC SCQLES SasmonTmmem
ol IPOPTI(3F = O
GO TO 165

L,
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{ =========—  TF MANUAL SLALES Emm e
570 IPGPT{4) = 1 : '
60 TO 165
£ ===s==== TF AUT0 SCALES ==mm=c===
680 IPOPT(4} = O
T &0 TD 165
C ===omzo=sz= RBODE =ssm==m===
&90 IPOPTEDY = 1
IPOPT{6]=0
- IPOPT{T7i=0
&0 TO 1as
C sSomom=mT = NICHOLS EE T
700G XIPOPT(Z)} = 1
) IPOPTELE=0
IPOPTES ) =8
GO O 165
C ====ocomooe MYQUIST T=ommm==
- 710 ‘IPOPTIG)} = I S
IPOPT(T}=0
IPOPTIDI =0
- G0 TO L&5 :
{L === PRINTER PLGTS SS=ERnsSms
720 I0OPT{30} = 1
CALL ONSWLZ2}

INDPLT=1
&0 TO 165
L —m— READ 0Q.C. DATA TASK
800 CALL OCDATA
- 60 TG 165 |
zomomoemms=m BESION (Oeloe TASK =sssommmmmoo==
C - TEST THAT MODEL IS DIMENSIONED FOR D.Ce DESIGN
820 IF{IOCAN-EQ-2}G0 TO 500
HRITE{&64B25}

825 FDRHAT(/XlEXrISH*** WARMING *Fiyg3Xe+HORK SPACE WAS NOT PROVIDED IR

1 MODEL FOR OPTIMAL CONTROLLER DESIGN#//}

60 TO 165
mEmmmmo ot imi SAVE U.C, TASK ESmS=Ssmnonns
00 CALL OLSAVE
GO TD 165 :
C == PUNCH X TASK =========== s===o=

920 WRITE(3,921)
921 FORMAT(¥INITIAL CUNDITIDNS*}
WRITE(35922) (NAMEX(I)}sX{I},I=1,NOX]
922 FORMAT (4(AT %= 1610 42%s%) )
GO To 165

C s=mmemmamsoms== . PLOT TABLES TASK =§==========

940 CALL LCHPH(IPHRS,TABNAM,NUTAB,lgNTAB)
IF(NTABLLE.Q}GD TO 950
G CALL TABLE PLOTTING ROUTINE
945 CALL PLOTAB(NTAB)
CALL ONSW{1})
GO T4 120 .
950 HRITE(69951!IPHRS
951 FORMAT{// 15X ¢ X SH%% HARNING ***ySX:AIOp* IS ROT VALID
L/7)
60 TG 120 _
=============== PLOT ALL TABLES TASK =S=Eomono o=
60 NTAB=-1
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GO TG 945 - :
======cmomammm= | TABLE " FTASK e T
2860 BACKSPACE IREAD
CALL TABIN{TABLES:TABNAM,MkXDIHwLUCTRBgﬂETAB}
INDEX=C
GG T <0
C=e——2>END OF FILE ENCOUNTERED
5000 INST=-1
5005 WRITE({&:30103{I+NAMEX{L) »I=1NOX)
50L6 FORMAT(//1HL,50Xy1IHSTATE NAMES//R0(14:3XsAB)}
WRITE(6,;5020 {IyNAMER{XY pE=1¢+NGX}
5020 FORMAT(//50X.1i0HRATE NAME&I!IO(I#:leA&JJ
WRITELG25030 LI oMAMEY{ I} oI=1,NOV ] '
5030 FORMAT{//50Xs14HVARIABLE NAE&S!flO(I#le;ASIi
WRITEL 615050 (EyNAMEP{ L) sPLID oIl NOP]
5030 FORMATI//749X:+P ARAMETER VALUES*/K&EI%?lX?AB#
- 0 12H= ¢GLl.5}}
==z===c====== SCAN FOR UHINITIALIZED PARAMETERS
J=0
PO 5100 I=1,NOP
- LIFIP (1) oNE. 99999360 TG 5100
d=d+i
WORK {J i =NAMEPLL}
5100 CONT INUE
IF{JGTOMRITE{6s 510} {WORKII)yI=1z 0}
53101 FORMAT(//#7715X, 15H¥%E WARNING *#%%,15X,*UNINYTIALIZED PARAMETERSH
1 /710GE3X.A852K) )
6000 CONT INUE
TIME=PVALUE{27}

WRITE{O6+6001)

6001 FDRMATL1HIL)

T ——— GET CURRENT CPU TIME
CALL SECONDE{CPUSEC) :
END

e | e - BCS 40262-2

e £ b2 A8 b e et S 2 20 2er a2

b
1



CLABTC
GVERLAY{LABTCHy5,0)
PROGRAM LABTC
€ PURPOSE: PROVIDE ODVERLAY INTERFACE TO PASS WORK STORAGE
C : ARRAYS TO LINEAR ANALYSIS ROUTINES LABTCH AND ESBTCH.
L DESIGNED BY: J.De BURROUGHS FEB 1974
C VERSION 1. REVISED: JUNE 9 19%5
COMMOR/CORDER/NSIM yNOV 2 NGP
COMMON/CPRON/DUMIL3) y ESPAR SDUMR{4)
COMMON/CGVRLY/INSTLOKSS s LOKSIM
COMMON/CHORK/A(L)
COMMON ICHDRKN/NNerrNZ:N3:N4rN5gN6,N?
REAL ESPAR
IF{INST.EQ.Z8}G0O TO 100
CALL LABTCH{NhIH:ESPARsArA{NN}rﬂﬁﬁllsAlNZ),A(NS!:AER#E:A€N5}7A[H6)
lgA(Mf}gA{NZJ,A(N3)1A5N417A£N5},AEN&E;A?N?),AINI),A(Nl))
_ . GO.-TO 6000
100 CALL EbBTCH(NSIM:;aPAR?A:AfNN}:A{NLJ AINZ)yAIN3I2A(N4)sA{NS ) AINGT
LeAINT)sAINZ2) AIN3) ;AIN4ST 2AINS) sAING) sAINT) »AINLY gAINL) )
6000 CONT INUE
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CLABTCH

OO0 OO0 OnOOnNOOCO0OnOn0

C

2800
2802

2809

SUBRCUTINE LABTCH{NSIMsESPAR yAyRATIODHORKy IAsIB3XCyIDsIAPLIRP,

1 EVR,EYI,NN,DAHPR;EVRP:EVIPgIRATIDgXDDTBI :
VERSION 3.1 ' REVISED: OCT 1l 1976
PURPOSE:= PERFORM LINEAR ANALYSIS ANMD EIGENVALUE SENSITIVITY

ANALYSES.

CALL SEQUENCE: NSIM - HMODEL ORDER

ESPAR — EIGEN SENSITIVITY PARAMETER
NAME DESCRIPTION LOCATION

A — NSIM X NSIM WORK ARRAY SCHORK/ZA(L)
RATIO — NSIM X KRSIM HWORK ARRAY /CHORK/ZAINN}
DHORK — NSIM X 1 HORK ARRAY /SCHORKZA{N1}
IA -~ NSIK X 1 WORK ARRAY /CWORK/AENZ)
B - RSIM X 1 WORK ARRAY  /CHWORK/A{N3Z)
IC -~ BSIM X 1 WORK ARRAY FCWORKAA (NG D
iD — NSIM X 1 WORK ARRAY /CHORKAA (NS)
IAP - NSIM X 1 WOGRK ARRAY /CHORK/ZA (NG )
isp — NSIM X 1 WORK ARRAY - /CWORK/AENT)
EVR —~ NSIHM X 1L WORK ARRAY FUWORKZAEN2Z)
EV¥1 - HSIM X 1 WORK ARRAY FCHORKZAEN3)
WN -~ NSIM X 1 KORK ARRAY FCHORK/ALNG)
DAMPR — MSIM X L WOGRK ARRAY = /CHORK/A(NS)
EVRP = NSIM X L WORK ARRAY /CHORKZA(NG)
EVRY -~ NSIM X L HORK ARRAY FCWORKZA(NT)
IRATIO~ NSIM X % WORK ARRAY JCRORKZA(NL)
XDOTO — MSTIM X 1 WORK ARRAY FCHORK FAINE)
DESIGNED BY: JoDe BURRCUGHS FEB 1974

COMMOW FCXIL/XIC{LI }/CINT/INTIL }
COMMODN /ZCNTRLS/ANTYPE s IPRINTSMODELERRORLL)
COMMON /{NAMEX/MAMEX{L)}/ENAMER/NAMER{L)
REAL RNAMEXsNMAMER :ESPAR
DIMENSION DWORK(L} sIA§R)4XB{R)sICE R ID(1)IRATIO(L)
REAL EVRI1);EVI{1)XDOTO{1).A{1}RATIO(1)
GIMENSEON WN{L) oDAMPRCEL)
DIMENSION EVRP{L}SEVIP{L}-IAP(L}IBP(1)
DATA IPOM/1OH+—t—t—t—3—/
DATA IASTRA/S5{2H¥*¥)/ s IBLNK/LOH /
INDEX2{I2,;12,M0) =11+ I2-F}+ML
%% L IMEAR ANALYSIS CALCULATIDNS FEE
WRITE{&6¢2802)
FORMATS MHAAL QKo TH/ H/ 55 %/ 9 3K FLINEAR ANALYSIS® o 3K o THARARI R/}
WRITE(6,2809 {1 NAMEX{I} +XIC{I}sFRROR{I}sINTE(I}I=1,NSIM}
FORKATL/

17X 5HSTATE 26X s *OPERATENG PERTURBATION INTEGRATOR®
278X s *NAHE*;BX,*PDINT*,9X,*SIZE*;8X;$CGNTRDL*/ :
2 (I5:1X3AY0:6814a5,612.3519}}

s======= CALCULATE SYSTEM STABILITY MATRIX

2813

CALL STABMX{NSIM,ADUTOyICOUNTsRATIO»AsMLINgL)
WRITE(69 2813} {EyNAMEX( L} s XDUTO{TIFoI=EeNSIM) _ _
FORMATE /7 /50X ¢ *RATES AT DOPERATING POINT#/5{(1%slH »AB¢3H = ;G11.5})

s======:= FTEST IF ANY NONLINEAR ELEMEMTS WERE DETECT ™

2849

IF{ECOUNT-EQ.0} GO TO 2850
HRITE(692849) ICOUNT
FDRMAT([/JSXgI#eZXslﬁIHELEMENTS OF /RATIO/ DIFFER FROM 1 BY 10/. T .

1HESE ELEMENTS ARE PRECEDED BY AN * IN THE STABILITY MATRIX )

DO 2842 I=lsNLIN

DO 2842 J=l.NLIN

118
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J2=IRDEXZ T ¢ JyNLIN)
IFIABSIRATIOEIZ}=1.}aGTanl}l HRITE{6,2841) IrJthTID(JZl
2841 FORMAT(20X s #RATIO[ % 2 4% okgI29%} =ksGL246)
2842 CONTINUE
=mz=======z PRINT STABILITY MATRIX
2850 K=0
DO 2855 I=l.RKRSIM
IFIIRTII} LEQ.OGO TO 2853
K=+1
HUN{K J=NAMEX (T}
2852 CONTINUE
WRITE(692B51 )Y {WN{K] +K=L12NLIN}
. 285) FORMAT(//7 4TXe*STABILITY HATRIX*/{TIO?IO‘ZX:AT:BK
00 285z I=1l.RLIN
DO 2853 K=1.NLIN
IRATIO(K J=IRLNK
TFLABS{RATIO(INDEXZII Ko MLINY -1 l-GT--l) IR&TIG(K}"lASTRX
2853 CONTINUZ
2852 WRITE[6:2343 1WMN{I){ IRATIO{SI s Al I+ {3~ P ENLINY 2 =1 NLIN])
2843 FORMATLEX AT ({T1l0y30{3XA30630.4)1)
C s======= CALCULATE EIGENVALUES AND MNATURAL FREQUENCIES
2863 CALL EGVL3{AsRATIOJEVR2EVIa 1Ay I8 1Cs 1D DHORK e 1o E-L4 ) HLINg NLIN)
CALL NATFRQ(EVREVIaHWNDAMPRNLIN,NPOLES)
WRITE(6,2856TF NLIN
2867 FORMATI/ZAZ 28K 139 2K+ *EIGENVALUESH/L3X s ¥ REAL¥ X o * IMAGINARY *¢
1 6% ¥NATURAL FREQ.#45X+%DAMPING RATIO®]
DO 2868 I=1.RPOLES
JEIBLNK
IFLEVI(I) .G6Ta0a) J=IPOH
2568 HRITE(H 28691 EVR{EY s EVELL) ¢HN{XL) »DAMPRIT}
2869 FORMAT{3X:I3,3Ns01l2.622X 382261 2.0:4X22G10.5)

HRITEL&62871)
2871 FORMAT(////7)
RETURN
C #x¥ CALCULATE EIGERVALUE SENSETIVITY &k
ENTRY ESBTCH
€ ========== DETERMINE EIGEN PARAMETER CODE
CALL CODGEm{ESPAR+G;INDEP) RETIRNS{(4000)
C ========= GET NOMINAL YALUE OF EIGEN PARAMETER

CALL VARGUT {INDEP,;PARAMO}
IF(PARAMO.NELO.) GO TO 2350

C ======== DEFAULT PERTURBATION = -1 Ef NOMINAL VALUE OF ELIGEN
£ PARAMETER = 0

DELTA=.1

60 TQ 2955 -
{ ====s=====. PERTURB EI&EM P&RhHETER 8Y 5 OF NOKINAL

2950 DELTA=PARANO*.G5
m=mmame=== CALC. NOMINAL STABILITY MATRIX AND EIGENVALUES
2955 CALL STABMX{NSIM;XDOTO.ICOUNT,RATIO, AsNLIN,O) -~ -
CALL EGVL3{AsRATIOGEVR;EVI IA9 B ECy 1D, DWORK s Lo E-149NLIN, NLIN}

C ========== (ORDER EIGENVALUES VO DECREASING REAL PARTS
: CALL EVORDR{EVREVIyEDsNLIN}
{ ========= PERTURB EIGEN PARAMETER

2980 PARAM=PARAMO+ = DELTA .
CALL VARMOD( INDEP,PARAM}

f, ======2== (CALC. PERTURBED STABILITY MATRIX AMD EIGENVALUES

CALL STABMX{NSIMyXDOTG:ICOUNT;RATIO AsNLINGO)
CALL EGVL3{AyRATIOsEVRPEVIP;I1APIBPyICID;DWORK 1 aE—L4y NLINyNLIN}
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CALL EVORDR{EVRP:EVIP>XDsNLIN}
DELTA=ABS (PARAMG/DELTAY
L =========== (ALC. EIGEN SENSITIVITY
CO 3000 I=L,NLIN
RATIG{I}=EVR (I}
RATIGLINDEXZ(Ls2HLIN))=EVI(L)
RATIOEINDEXZ{ X+ boNLIN) }=EVRF({I)
RATIO{INDEXZ2{ L6 yNLIR})=EVIPII)
IFTEYR{I}4EQWCa} GO TO 2991
s==s===re== (ALC. SENSITIVITY OF REAL PARTS
RATIO(INDEX2( 1y 3¢ RLIRJ I=DELTA®(1.—EVRP{I}/EVRILI)}}
&0 TO 2993
2991 IFI{EVRP(I}aEGa0a} GO TO 2992
RATIO{INDEXZ2{Ls3HLIN}I=1.E36
GU TO 2993
2992 RATIOL{INDEXZ2{L,3,NLIN})=0.
2993 IF(EVI{I}.EQ.O.} &0 Tu 2994
=========== (CAL{. SENSITIVITY OF IMAG. PARTS T
RATYO{INDEX2{X24oNLIN}}=DELTAF(1.~EVIP{L}/EVI(I))
GG TQ 3000
2994 IF(EVIP{1}.EQ.0.)} GO TO 2995
RATIOLINDEXZ{ 14 ¢NLIN})=1.£36
GO TO 3000
2955 RATIDLINDEXZ2(Ts4¢RLIN)Y)=0a.
3000 CONTINUE
HRITE(653020) ESPAR $PARANO;PARAM
3020 FORMAT{1H1 /20X TH/ %/ %4%/ 33X *EIGERVALUE SENSITIVITY®33X TH/*/%F2/
1 $3X5A8, ¥ PERTURBED FROM %*,Gi2abs#% TO F,6LlZ2.6//7 3K #NOMINAL EIG
ZENVALUES#o 11Xy #SERSITIVITY MEASURE#, LOX+PERTURBED EIGENVALUES®/
H22X23{L0K s ¥REAL®» TX s ¥ IMAGINARY %) /)
, =E=mza=z== PRINT RESULTS
HRITE(623025 MLy iRATIO(I+{J-L}4NLIN) 3I=0y6) yI=1 s Ni.IN}
3025 FORMAT(3X313,6G15.6)
CALL VARMOD{ INDEP,PARAMD)
WRITE(6.2871}
RETURN
4000 WRITE{644001L} ESPAR
4001 FORMATE/Z10X¢31H%%% WARNING *¥% CANYT IDENTIFY:IX.AE,1X,
I 43HAS A VALID EIGENVALUE SENSITIVITY PARAMETER/Z/])
HRITE{b92871}
RETURN
&ND
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RINT
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SUBROUTINE LPRINT{IPRINT.TIME}

C VERSION 3. REVISEDZ MAY 5 1976
G PURPOSE: PROVIDE GENERAL LINEPRINTER OUTPUTS.
C CALL SEQUENCEz IPRINT — PRINT CONTROL VARIABLE.
c TIME ~ CURRENT TIME.
C  IPRINT VALUE  QUANTITIES PRINTED
C 0 0K 1 STATES, RATES; AND TIME
c 2 STATES, RATES, VARIABLESs AND TIME
c 3 STATESs RATESs; VARIABLES, (PARAMETERS AT TIME=0 ONLY}
C 4 STATES; RATES, VARIABLESy PARAMETERSy ANO TINME
c 5 VARIABLES SPECIFIED IN PRTNAM ARRAY
COMMON/CNAMEXANAMEX [ 1) /CNAMER/NAMER( 11 7CNAMEV/NAMEY (1)
COMMON/CRAMEP/NAMEP (1}
COMMON/CX/X { 1}/CXDOT AXDATLL) /CV/V (L3 /CP/P (1)
CGMM G2/ CORDER /NOX y NOV s NOP
COMMOS/CPRINT/PRINAME 3G) sLPRT{ 103 /COIFS/JSTART s KINIT, TP
DIMENSEON CUTPUT (10}
C > TEST FOR LIST GPTION
IF{IPRINT.EQ.5)60 7O 300
C ———> PRINT STATES
WRITEL65L1}TIME, (LoNAMEX(I),X(T) 5 I=1,N0X)
i1 FORMAT(//10X2*TIME = %,610.4730%*STATES®/50 1491XsA8,2H= ¢G1105))
C > PRINT RATES.
WRITEL6513) (I, MAMER({I}yXDOT(I),I=1,N0X}
13 FORMAT{/57Xs*RATES®/5(I4351XpAB52H= ;511.51)
L e TEST FOR VARIABLES OPTION. |
IF{IPRINRT.LE.1)RETURN
cC —> PRINT VARIABLES.
WRITEE6715) (1NAMEVII}sVII),I=1,NOV]
15  FORMAT(/5TXs*VARIABLES#/5(14s1XsA8s2Hs 3GLLa5))
C TEST FOR PARAMETER PRINT OPTIONS
IF(IPRINT.LE-2)RETURN
IF{IPRINT oLEo3eANDTIMELGT 0. )RE TURN
walreragl?r(I,NAﬁepczx,P(I),x—z,mnpz
17 FORMAT (/57X +PARAMETERS®/5{ 431X sA8:2H= ,611.5))
RETURN
C —————> SCAN CODES AND SET CURRENT VALUES.
300 N=0
00 320 I=1;10
¢ - > TEST FOR LAST VARIABLE
IF(LPRTEL)EQe~1)60 TO 310
CALL VARDUT{LPRT(I)OUTPUT{I}}
N=I
Gt TO 320
310 CUTPUT(I)=0.
326  COMTINUE
¢ ——> TEST FOR MO LIST QUANTITIES IDENTIFIED
IF(N LT 1)RETURN
C ——> PRINT HEADING WHEM KINIT = Q.
IF(KINIT<EQo0IWRITE( 65343 (PRTNAMII) sE=1,K)
343  FORMAT(/4X,#TIME%,3X10(3X48,1X])
T ——— PRINT LIST VALUES.
360  WRITE(6y3633TIME, (OUTPUTLL),I=1,N)
363  FORMAT(LX:GL00%51061245)
RETURN
ENE
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CLUEQS
C VERSION 2.0

OOOOOOO0OO0OOOCO0ODOO0OONNOOO0 N

10

i&

20

SUBROUTINE LUEQ&(A BeCyIlAyNANBeMA,MBeMC:FPZ4IERRCOR]
REVISED= OCT 6 1973

SOLVES FOR B WHERE A*B=(
INPUTS ARE;
A THE MULTIPLIER MATRIX

c THE RIGHT HAND SIDE OF THE EQUATIDM

NA THE ORDER OF THE MATRIX A

N8 THE NUMBER OF COLUMNS OF MATRICES B AND c

MA THE ROW DIMENSION GF A
‘MB ~ THE ROW DIMENSION OF B
MC THE ROW DIMEWSION OF C
FPZ THE PRECISION INDICATYOR

GN SUCCESSFUL COMPLETION {(IERROR=0}
B THE SGLUTION MATRIX
A  THE LU DECOMPOSITION OF A

1A VECTOR OF ROW PERMUTATIONS OF THE LU DECOMPOSITION IN A

DIMERSION INFORMATION
IA VECTOR OF LENGTH NA
MB AND MC MUSTY BE AT LEAST NA

NOTESS

IF NB IS 0y ONLY THE LU DECOMPUSITION OF A 1S COMPUTEDa

THIS PROGRAM WAS DESIGHED AND CDDED BY A.
BOEING COMPUTER SERVICESy SEATTLEsy WASHINGTON.

WAS COMPLETED DURING APRIL 1975.

DIMERSION A(MA, 1) :B{MBy13}sCEMC,1)5ZAL2)

ERR=FPZ-+50.

JERROR=0

080 10 I=1l.NA

IA(Z)=X '

CONT INUE

NAI=NA—-1

IF{fNALLELL) GO TGO 46
DO 45 I=1:NALl

I1=I+1

I2=I-1

SEARCH FOR PLIVOT
SM=0«

DG 18 J=IyMA
IF(ABS{ATJ,1}}alToSM)} GG TO 18
IR=d
SM=ABRS(AlJsI) )
CONTINUE

INTERCHANGE ROWS
IFEZ.EQ-.IR} GO TO 23
0G0 20 J=l¢NA
SM=A{IyJ}
A{I4J)=ALIR )
AlIR24)=SM

CONTINUE

J=TA{T).

IA{I)}=IA{IR}
IALIR)=J

FREDERICK FATH OF
THIS VERSIORR
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28
30
35

38

&5

&7

160
1oL

COMPUTE COLUMN OF L
IE(A{I:X))24,100424
A{IsI}=La/Al14I)

00 25 J=11,NA
AlJs1)=A{J3+ 1) ¥ACI,1)
CONT INUE

COMPUTE ROW OF U

IF(Y.EQ.1) GO TG 35

DO 30 J=I1,NA

SUM=ALI4d}

SB=ABS(SUM)

DG 28 K=1,12

SA=A{ILKIHA{Ked) _ _
IF(ABS{SA).6T.56) SB=ABS{SA}
SUM=SUM—SA

CONTINUE
IF(ABS(SUM} LT £RR%SB) SUM=0.
AlIyJi=SUM

COMPUTE UNNORMALIZED COLUMN OF L
D0 45 J=IigNA

SUM=A{Js11)

5B=ABS{SUM)

DG 38 K=1,1

Sh=A{dy R )IEA(R,IL)
IF{ABS(SA}.6T.SB) SB=ABS{SA)
SUM=SUM~SA

CONT ENUE

IF(ARSISUM} o LT-ERR*SB] SUM=0.
Aldy ITI=SUM

CONT INUE
IF(ALNAS NAY 4T, 100547

AUNA sNAY=L./ALNA;NAT

CALL SLVEG(A3BsCeIAMANBeMAsMB2HCoFPZ2IERROR)
RETURN

WRITE(6:101}

FORMATI27HO 4% MATRLIX IS SINGULAR #%)
IERROR=1

RETURN

END
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- CNAMES
SUBROUTINE NAHES[IPHRSyNAHE,NUNIT,NO,ITNDpMUDEl
PURPQOSE: LDOADS ALPHANUMERIC NAMES OF QUANTITIES IDENTIFIED BY
. DEFINE STATEMENTS- ‘
CALL SEQUENCE=s IPHRS = ARRAY CONTAINING NEXT PHRASE FO BE EXAMINED.
NAME = ARRAY TO BE LOADED WITH MAMES OF
DEFINED QUANTITIES -
MUNMIT = ARRAYs TO BE LOADED WITH UNIT NAMtS
OF DEFINED QUANTITIES.
= RUHMBER OF DEFIRED QUANTITLIES.
ITND = POSITION OF GIVEN QUANTITY IN MAME ARRAY.
MODE - = MGDE OF OPERATION INDICATOR.
MODE = 0 WHEN ITNO HAS 'BEEN LOADED.
MODE = 1 WHEN NAME HAS BZEN LOADEDa
DIMENSION NAME{NG) NUNIT(NO)
REAL IPHRSyNAMELRUNIT
TEST FGR NUMERIC FIRST CHARACTER-
CALL NUMERGCUIPHRS} RETURWS{100}
&0 TG 200 '
£ TEST THAT ITNO XIS WITHIN ALLCWABLE RANGE.
100 IF(ITND w LT 1.0RLITNOL.GT-NO) &0 TG 120
IF{MODE-NE0) GO TO 110
C LDAD NAME
NAME (I TNGI=IPHRS

OO OOaOd

O

MODE=1

RETURN
C LOAD UNITS NAME. (ALL NAMES WILL SE PUT IN WORD 1 FOR NOW.}
116 NUNITLL  )=IPHRS . -

RETURN

120 WRITE(&,121F ITMNO,IPHRS
i2i FORMAT (15X 15H*¥*x* WARNING **¥,J8,40H EXCEEDS THE ALLOWABLE INDEK R
1ANGE FOR  ¢A10y34H THIS QUANTITY WILL NOT BE DEFINED}
RETURN
€ CONMVERT IPHRS TO 1 FORKAT.
200 CALL BCOREL (FLNOsIPHRS)
ITNO=FLNG
MODE=0
RETURN
END
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SUBROUTINE NATFRQUEVREVIyHWN e DAMPR¢NLINNPOLES)

PURPOSE: TO ORDER EIGENVALUES WITH MOST POSITIVE REAL PARTS FIRST.
CALCULATE NATURAL FREQUENGCIES AND DAMPING RATIOS:
AND TO ELLIHINATE THE ROOTS WITH NEGATIVE IMAGIRNARY PARTS.
CALL SEQUENCEZ EVR = REAL PARTS OF EIGENVALUES (NLIN ARRAY ON ENTRY

EVI = IMAGINARY P ARTS OF EIGENVALUES
WN = NATURAL FREQUENCY ARRAY
DAHPR = DAMPING RATIO ARRAY.

c

C

G

c
G ' NPOLES ARRAY UPON RETURN. }
c

c

c

C MLIN = SYSTEM ORDER.

c

NPOLES = RUMBER OF POLES WITH IMAGINARY PARTS >= (.

DIMENSION EVR{1},;EVI{L)sWN{1),DAMPRIL]
NPOLES=0
ELLIMINATE ALL POLES WITH NEGATIVE IMAGINARY PARTS.
DO 50 I=1yNLIN
IF(EVILI}.LT.G) 6O TO 50
NPOLES=NPOLES+L
EVR { NPOLES)=EVR(I)
EVI{NPOLES)=EVI(I)
50 CONTINUE
C SORT REAL PARTS OF POLES INTQ ASCENDING ORDER.
CALL FSHELLUEVRsWN ¢+NPOLES)
C SORT IMAGINARY PARTS ¥O CORRESPOND TO REAL PARTSa
CALL SHELLX{EVI,WN;NPDLES}
C REVERSE EIGENVALUE SEQUENCE. (PUT INTD DECEMDING ORDER)
NLINI=NPOLES+1
NLIN2=NPOLES/Z
DO 160 I=1,NLINZ
12=NLIN1~T
EVRS=EVR (I )
EVIS=EVI(I)
EVR(I)=EVR(I2)
EVI{I}=EVI{I2)
EVR{I2)=EVRS
100 EVI(I2)=EVIS
C CALCULATE NATURAL FREQUENCIES AND DAMPING RATIOS.
DO 200 I=1,NPOLES
WN (I }=SQRT{EVR( I}*EVR { T} +EVI (I }*EVI(I))
DAMPR{I}=0.
IF{WNCI) aMEaOn) DAMPREI }=—EVRE L D/ W( L
200 CONTINUE
RETURN
END

13
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CNONSIM :
DVERLAYtNBNSIH,O,G}
PROGRAM NONSIM{INPUT= 100rUUTPUT-ZOOfTAPEE—INPUT,TAPE&—BUTPUT,
1 TAPE1=600y PUNCH=100,TAPE3=PUNCH,TAPE30=1000,TAPEZ25=1000}

L VERSION 3. . REVISED:z APRIL 30 197é

€ PURPOSE: MAIN PRUGRAM FOR THE BATCH VERSION OF NONSIM.
COMMOR/COVRLY/INST s LOKSS s LOKSIM CPUSED
COMM G /CPROV/ XMINL » XMAXLs XMIN2DELTAZ 5 CURVES,PRINT,PRATE,UUTRATg

1 AMODE,TINCy TMAXyFMAXFMINg XSTARTXSTOP ;SPULNT s SSLIM3RSTART 4RSTOP»
2 RPOINTyRLMINgRLMAXyEMMINsIMMAX,GCMOD,0CORDyTZERD
COMMON/CPRON/DEPEN y INDEP 1o INDEP2 ¢ESPAR ¢ NINPUT ; NOUT s INDEP ¢ RLPAR
COMMON/CSMPAR/SMPAR{ L0} yICIND( 2} '
COMMON/ COGRDER/NAIM 4ROV s NOP Z/CWORKN/NNyN{T)
COMMON/CSIMUL/IPRINg IPRATE y LOUT s NPTS s RPTMAY » IRDMAX s TINCZ y TMAX2
1 INDEX,1IPLOT,IDENT(4)
REAL IDENT
EQUIVALENCE (NSI8sNOX) : -
COMMON /CPLOTS/ 1NDPLT;INDHR,IDPT(3D)yPLUTIﬁ( 5} yPTLILEL 8},
+ IPOPT{10)
REAL SHPAR,DEPEN,LNDEpl,INDEP2,ESPAR,N1NPUT.NDUT,ENDEP,RLPAR
C CALL USER FURNISHED INPUT ROUTINE.
CALL DATAIN
CALL OVERLAY {(4HINLITyL,03}
INST=1 , _ o

€ INTERPRETATION ROUTINE TO READ INSTRUCTIONS.

100 CALL OVERLAY{(6HINTERPy2yQy6HRECALL)
IF{INST.LE.CQ} STOP

C BRANCH TO SPECIFIED ANALYSIS.

60 TO (1L00y100210051004530051004100,300y500,100y
10091004200520091.0051005100y1L00,1005100,
10043005100,100,100:300:,400:400,y500,600¢
7005 80094205100y8G0, L0&100, 10051007100,
1005100510051004y100:%005,100,100,100,100,
100,100,100,100,2000,1G0y 100} : z INST

C GENERAL FUNCTION OF ONE INDEPENDENT VARIABLE. o

200 CALL OVERLAY{6HGFBTCH;: 340}

G0 TO 100
300 1F(LOKSIMW.EQ.1) £0 TO 310
WRITE{&5301)
301 FORMAT(/ /35Xy L5H#%+ WARNING ¥, 5X,#SIMULATION WILL NOT BE RUN DUE
1 TO FAILURE TD REACH VALID STEADY STATE®//)
G0 TO 100
310 IPRIN=PRINT
IPRATE=PRATE
10UT=0UTRAT
TINC 2=TINC
TMAX 2=TMAX
CALL OVERLAY{6HSIBTCHy4¢0)
LOKSS=1
GO TC 1060
400 CALL DVERLAY(&HLABTCH 5,0}
G0 TG 100

420 CONTINUE
GO TO 100 :

500 CALL GVERLAYtaﬂsuﬁTCH,b,G}

G0 TO 160
600 - CALL DVERLAYtaﬂTFBTCH,?,ol
' &a TG 100

ACUIE S
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TG00

800

=21

CALL OVERLAY(6HSSBTCHy10OBy 0}
GO TG 100
CALL OVERLAY{&HRLBTICH,11B,O}
GG TO 100

S ———— DESI GN D -C - e b~ =]

1000
C —

- GENERATE LINEAR SYSTEM HUDEL
CALL DVhRLAYféHNUNSIHpIZBrGE

GENERATE OPTIMAL CDNTRGLLER
TALL DVERLAY!éHNDﬂSIHrIBBgG)

GO TO 100

END

BCS 40262-2
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CNRKV

C PUR
C VER

OVER LAY (NONSIMy 4y 1)

PRUGRAM NRKV

POSEz PERFORM INTERATION USING RUNGE-~KUTTA ALGORITHIM

SION L. REVISED:s JULY 11 1975
COMMUOM/CX/X{ L) /CXDOT/XDOT (1} /CTIMEATIME/CORDER/NSIM ;NOV , NOP
COMMON/CHORK/ALL}/CHORKN/NN 3 1T oN Z o B3 o4 yN5 2 NG RT
COMMUN/CNTRLS/ANTYPE, IPRINT yIMODESERROR (L}

COMMON/ CSIMUL/IPRINSIPRATE s XOUTy HPTS o NP TMAX » TNDMAX s TINC » TMAX
COMMON/NRRKVS3/I0IAG AHMINK s ARSTR T ENTFLGgMAXN $ MFALL L :MSTEP2,ISTABL
COMMON/CDIFS/JSTART+KINIT, TP

IFEKINIT -EQe0} CALL RKINIT

CALL NRKVS{TP,NSIMpA(NN)sAINL) ;AIN2)yALR3) ARSI AINST2AING)

LAINT })

128
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CNRKVS
SUBRUUTINE NRKVS{TPsNV:XX XS 05:23LZOHISTyXHISTSECNT}

C VERSION 2.1 REVISED: MARCH 23 19756
COMMON/CX/X{1L)/7CXDOT/XDOT(L) /CTIME/TIME/CORDER/NSIM NGV y NGP
COMMGN/ONTRLO/ZANTYPE y IPRINT y IMODEyERROR{L) :

COMM G/ CSIMUL/IPRINg IPRATE s LOUTy NPTS sNPTHAX » INDMAX ; TENCy THAX
COMMON/NRKVS3/IDIAG s AHMINMp AHSTRT 2 INTFLG e MAXN s MFALL I yMS5TEP2 2 ISTABL
COMMON/COIFS/JSTARTyKINLIT/ERMESS/IFATALIERR

DIMENS ION XX{1}1XS£11’DS{1]11(11722(1)rDHIST{I)yXHIST(l)yECNT(l)
LOGICAL REJECTsRETRN

DATA XRHOyDRHO/ 99 1075/ 3 Ay By L/ 40660211 2327T6145942.7327450/
ERR=1.E=-5

. C . .
c AR % ol T R e e sl e o s sl ksl A Aot el e sk e kil oot et ool dednaesde skl e el sk skl e
C R
C INITIALIZATION FOR FIRST CALL TO THIS PROGRAMa
C " ASSIGAMENTS ARE MADE SO AS
C TO USE EITHER SIMPSONS RULE OR RUNGE KUTTA FORMULAS
c
C CHECK FOR NV EXCEEDING DIMENSION SIZE
C
ITERCT=0
IF{KIth GT-.0) GO TD 200
KINIT = 1

REJECT = oFALSE.

108 DO 120 I=1,NV
DHIST{1I)} = 0.0
ECNT(I1)=0.
XX{I) = X{I}
XHIST(I) = AMAXI(ABSIX!{1)}).ERROR{I))
IF (XHIS 1&1;1 110,110,120

110 XHIST{1) = 1.0

120 CONTINUE
1S=T IME
TR=TP-T3
IF{TR}11;10511

10 CALL EQMO{TIMEsTINC,0}
RETURN

11 CONTINUE

ARk =k :
c SET STABILITY CONTROLS

AHMAX=1a E+37

13 JLMAX=100

- TSTBL =4&.

TSTBLZ2=2.
RTDN =.75
RTUPL =.25
RTUPZ2 =.T75
JDELAY=5
JHIST =0

14 JLOCAL=0

C -  INITIAL STEP AND MINIMUM STEP — SET BY USER DR PRGGRAM
IF{AHSTRTI122,122,121
121 AHS = AHSTRT
GO 7O 123
122 AHS =.01%ABS{TP-TS)

BCS 40262-2 - 129.
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123
124

125
LAk

ek

mOOOOOONO

200

Lok

210

Fdol

OO0 0n

300

302

304

IF(AHMINMI125, 125 124
AHMIN = AHMINM
GO TO 200

AHMIN=AMINI{l. E“S:TINC!IOGG&.I

*#**#***#*#*#**#**##*#**##****######&*#*#**#####*********######*##

INITIALIZATIOR FOR SUBSEQUENT CALLS TO THIS PROGRAM
CONTINUATION GF AN INTEGRATION AFTER A MEN
. PRINT TIME (TP} IS SET

EVALUATE DERIVATIVES A¥ STARTING POINT

ENDT = TP

CALL EQMU{TIMEyTING,O)
DU 210 I=1.NV
XX(L}=XLL}

DS{I} = XDOT{1}

TR = TP-TS

IREJEC = G -

TTEST = T&.

TEST= .0O03%ABS{TR)
NSTEP = O

NSTEP2= 0

NFAILL= O

seckeieofe e e sk e e apeoleage skl e sk e s sk ok ol sk ek sk ok dekaok g ol kel el otk g

RUNGE KUTTA FDRMULAS

4 ONE STEPyFOLLOWED BY A TWO STEPsINTEGRATIONR IS PERFDRMtD.
THE INCR&MENTS TO THE DEPENDENT VARLABLES ARE FOURND IN Z,27

DO ONME STEP OF LENGTH H

AH =AMINLIAHSsABS{TR)}
H=SIGN{AH,TR)

HZ= a5%H

Ho= H2/3.

TIME = TS+ H2

DO 302 E=1,MV
XS{Id=XX{I}
X(I)=XS{I)+H23DS(I)
CALL EGMO(TIME;TINC50)
DB 304 I=1,NV

Zi1}= DS{I}+2.#XDOT(I}
X(I)= XS{I}+HZ%XDOTLI)
CALL EQMO(TIME,TINC,0)
TINE =TS +H

DG 306 I=L,NV

Z{I}= Z{I}+ 2.%XDGTLI}
X(I)= XS{I)+H¥XDOTI(I)
CALL EQMO(TIME,TINC,0)
Hé=u 25%H

H12=H4/3.

TIME=TS+ H4

D0 310 I=I;NV

Z(I)=H6*(Z!I)+XDGT(IS}
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C sk
Ckdok%

310

314

3216
Caeselde

Cokkkk

320

Coadkdes
c
c

c
CHsk ke

322

326

350
C¥FE

OO

DO FIRST HALF STEP OF LENGTH H/2
XX} =XS{I1)+H4*DS {1}
CALL EQMO{TIME,TINC,0} .
D0 314 I=igNV
ZZ(I)=DS{XI}+2.%X0DOT(X}
X{Ibh= XS{I}+H4¥XDOT(L)
CALL EQMO{TIRE,TINC,0)
TIME=TS+HZ
DO 316 I=l,sNV
ZZ(L)}=ZZ{XI)+2.%XDOT(1)
X(I}= XS{L)+H2%XDOT(I}
CALL EQMU{TIME,TINC.0}

SET UP SECOND HALF STEP

DO 320 I=1:NV

ZZE1}=ZZ{1}+XDOTLI)

X{Li= XS{I}+H12%ZZ(1}
XS{I)=X{1)
CALL EQMO{TIME,TINC,0)

DO SECOND HALF- STEP OF LENGEH H/Z2

TIME =T IME+H4
DO 322 I=l.NV
X(I)=XS{L}+H4*XDOTLI)
2Z(11=2Z (1} +XDGT (1)

CALL EQHO(TIME,TINC (43 ]

DO 324 I=LyNV
ZZ(T)=2Z{X}+2.%XDOT(X}
X{1)= XS{I)+H4*XDOT(I}
CALL EQMO{TIME,TINC,0)
TIME=TS+H

DO 326 I=1:NY
ZZ{I1=7Z (1) +2.%XDOT(T)
X{1)= XS(I}+H2%XDOT(I}
CALL EQMO(TIME,TINCy0)

00 330 I1=1;NV
ZZ(I)1=H12%{ZZ (I }+XDOT(I})

NOW GO TO ERROR CHECKING SEQUENCE

***v***************************##*********************#*****#*****

ERROR CHECKING SEQUENCE.

IN THIS SECTION,THE SIZE STANDARD IS UPDATED,THE ERRORS ARE
- COMPUTED y THE - WGRST ERROR IS COMPUTED.AND DECISIONS ARE MADE

AS TO HOW TO PROCEED.
TERR= €.
RECIP = 1la./AH

- IERCT=0

DO 508 I=1sNV

BCS 40262-2
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504
506
sk

C s

C o

CHNG=AMAXL{ABS{Z{I}},ABS{ZZ{X) )}
ZEI}={ZEI)~Z (I} } /15,

1F (CHNG—ERROR{1)) 5044504,506

DHIST(I}= Q.

6O TO 508

DHIST{I}= AMAXL{CHNGERECIP4+DRHOKDHISTII)}

SIZE STANDARD ‘
ERRSTD—AHAXI(DHIST(IJ*AH:XHIST[I)l

ERROR FOR EACH EQUATIOR
RERR=ABS{Z{I}/{ERRSTD*®ERR]}}
RERR;AHINILRERR;Z{l)*ﬁGuIERRQR[I!!

WORST ERROR FUR ALL EQUATIDHS
iIF{TERR.GT.RERR] GGt TO 508

- . TERR=RERR

508
CHdefed

C desgereie

0 0000

509

510

oF £+ 33

ot S X0

511
CH*FFk

512
513

132

1ERCT=X
CONTINUE

NOW PROCESS ITEST TO DECIDc WHAT TG BO WITH THIS'
INTEGRATION CYCLE

IF TERR.LE.1 THEN THIS STEP IS SMALL
IFITERR=LE~1le)} GO TO 512
REDUCE JHIST

iF(JHIST) 511,510,509 -
JHIST=JHIST-1

v IF TERR.GT.TSTBL THEN INVOKE STABILITY
IF(TERR-LT.TSTELY O TO 519 '

’ ONLY IF PREVIOUS STEP WAS SMOOTH

IF(JLOCAL.EQ.0} GO TD 511 :

WE ASSUME WE HAVE EXCEEDED THE

RANGE OF STABILITY. TIGHTEN CONTROLS

AHMA X =AH*RTDN

TSTBL =lae+.3%TSTBL

RTDN =a75%RTDN+.2421875

RTUPL =.5%RTUPL

RTUPZ =1.-RTUPL

JLOCAL=0

JHIST =0

IF{JDELAY LT zal JOELAY=JDELAY+2

_ CHECK FOR REJLCTION
IF{TERR—L0.} 52045204515 : .

STEP ACCEPTED — NKNEXT STEP INCREASED

IF{ ABS{TR}—AH) 521,521, 513
IF(REJECT) G0 TO 600 .
AHS=AMINLL2.0s11. +C*TERR)/(A+B*TERR)}*AH
- INCREASE JLOCAL AND JHIST (BSOUNDED)
IF{JLOCAL.GTLJLMAX)Y G2 TO 514
JLOCAL=JLOCAL+]1
JHEST =JHIST+L
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etk

515

516

G ik

519 .

520

600
610

520

622

BOUND AHS
IF(AHHAXeGEuAHS} GO TG &00
CHECK FOR AHMAX TO INGCREASE
TEMP = AHS
AHS =AHMAX
IF{JLOCAL.LT-JDELAY} GO TO 500
INCREASE AHMAX USING RTUP PARAMETERS
AHMAX ”TEHP*RTUPI+AHHAK*RTUP2
JLOCAL=0
GO TO s00

STEP REJECTED
REJECT = #TRUE.

 ECNT {XERCT) =£CNT{IERCTI+1

IREJZC = IREJEC +%

IF{AHS.GT-AHMIN} GO TO 518

NFALLL =NFAIL} 41
IF(NFAILL.GTAX! GO TD 516
TF1=TS

TF2=T5

GO TG 700

: AhS-AMAXliAHMIﬁ,AHAXIioSQETERR*Aiﬂ}f(TERR+Cl]*AHE

6O TO 300

3TEP ACCEPTED ~ NEXY STEP DECREASED

: . IF TERR.GT .2 ERROR IS5 MODERATELY SEVERE
IF(TERRaLT-TSTBLZ) GO TO 520
IF(JDELAYWLT=20} JDELAY=JDELAY+L
AHS= AMAXl(AHMIN,{(TERR*A+B}/{TE&R+C))*AH)
IF{JLOCAL.EQ.C) &L TQ 522
JLOCAL=0

CHECK FOR AHMAX TO DECREASE
IF(JDELAY.LE.10}) GG TO 522
AHMAX =AHMAX#*RTDN+AHS* (L o—RTDM )
RTUPL =RTUP1*.875
RTUP2 =1l.—RTUPL
JHIST =0
IF{ ABS{TRI—AH} 521+521,600
RETRN =«TRUE

etk ofedeadeske sfeoleode ol o el o Al ekl kAot s sl ek dolealoie e ek s e e e sl skl s i ookl

SYSTEM UPDATE SECTION.
AT THIS POINT A STEP HAS BEEN ACCEPTED,UPDATE THE SYSTEM
VARIABLES AND PREPARE FOR A NEW STEP UMLESS TP HAS BEEN
REACHED OR A DIAGNOSTIC MESSAGE IS REQUIRED.

REJECT =aFALLE.

DO 620 I=LyNV

Z{I)=ZZ{I}+Z(1)

X{I}=Z(I}4XX (X}

XX(I) = X{I)

XHIST(I}= AMAXL{ABS(X{1}}sXRHO*XHISTIL))

TIME=TS+H

TS=TINE

e TURN ON ERROR MESSAGES IN MODEL

IERR = 1
CALL EQMO(TIME;TINCyO)
* TURN OFF ERROR MESSAGES IN MODEL

BCS 40262-2 | | 133



e ———— T

IERR = O
CH¥% IF GEAR INTEGRATUOR MODE IS SPECIFYED RETURN AFTER 100 STEPS
ITERCT=ITERCT+1
IF(IMODEwEQaluANDLITERCT oGTL 100} RETURK
624 DO 630 I=1eNV
630 DS{I}=XDBT(X}
"~ NSTEP=NST=P+1

C
c v GCHECK FOR SHOOTH OPERATION
IF{JRIST.LT=20) GO TO 533
C : YES - LDOSEN STABILITY CONTROLS
JHIST =0
TSTBL =o5¥TSTBL42a
RTUPZ =.34RTUP2+a375
RTUPI =X.-RTi#2 :
RTDN =.¥5%RTON+.1E87
IF{JBELAY.GT A5} JDELAY=JDELAY-Z
c
63s IF{XDIAG.EC.O0) GO TC 6324
IF{NSTEP.LE.MAXN} GG TO 730
636 IF{TP-ERDT 638,640,638
638 TP=ENDT
IF{ERDT»EQaTSY RETURN
RETRN = oFALSEa
640 TR= TP— TS
IREJEC = 0
IF{RETRN} RETURN
NSTEP2 = NSTEP2 + 1
IF(NSTEPZ.LT.MSTEPZ)} GO TO 300
IF (ABS(TS—TTESTI-TEST) 710,710 644
644 TTEST =TS
WSTEPZ= O
GG TO 3C0
c
C SeoReR sesk e 3R R e Skl sk ok sk s s oo sl ofe sl e o sk el e s sl e sl ook s stk o il skl e e e sk et leske ks el ok
c
o DIAGNOSTIC SECTION.
C THREE LEVELS OF DIAGNOSTICS ARE POSSIBLE, THWO OF
c WHICH CAUSE AN ERROR RETURN
Cc
C bk
198 o
o 1.IF AN ERROR TEST IS NOT SATISFIED AT MINIMUM STEP,
c A MESSAGE IS PRINTED. THIS IS ALLOWED TO HAPPEN
C AT MOST MFAILL TIMES AT WHICH TIME
C THE ERROR RETURN IS MADE
C

TOO WRITELG64T0Z) TSeRERR
T02 FORMAT({1HO23HERROR CHECH FAILURE AT s El%.83;10Xs23HERROR INDICATO

IRS FOLLOWg/2{IH FI9.3s9FFa3}}

IFINFAILL.LE.MFAILI) GO TO 610

WRITE(62 704}
T04 FORMAT(IHG,S51HEXCESSIVE ERROR CHECK FAILURES AT MINIMUM STEP SIZE)

WRITEL{G,706) TS {XII)yI=1sNVE ‘
T06 FORMAT(IHO4Z6HINTEGRATION TERMINAYED AT yE14.8,

150H WITH THE FOLLOWING DEPENDENT VARIABLE EVALUATIONS(/BEL4.81}})

WRITE(6y708)TFL,TF2 »
708 FORMAT{XHC,5XHFIRST ERROR FAILURE AT MINIMUM STEP FOR INDEP VAR =,
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1EL6<8/52H LAST ERROR FAILURE AT MINIMUM STEP FOR INDEP VAR =+El6&s

28]
wl TO 9GO

el

2. IF AN ISTEGRATION TAKES MSTEPZ STEPS IN A SMALL

FRACTION OF THE CURRENT PRINT ENTERVAL (TEST IS
THE VARIABLE S&T 7O THIS FRACTION} IT IS LIKELY
THAT £XCESSIVE COMPUTER TIME WILL BE CONSUMED
BEFORE THE PROBLEM XS COMPLETED,THEREFORE

THE ERROR RETURM 1S MADE

TLO WRITE (6,712) MSTEP2,TTEST,IS
712 FORMAT(EHO2LHINTEGRATIGN PROCEDURE REQUIRED o134.6H STEPS/LHO;27HF
1ROM INDEPENDENT VARIABLE =yE14.8/28H TG INDEPENDENT VARIABLE =;E
£14.8/1H040HCOMPUTATION CONSXDERED PROHIBITIVLY SLOW)
WRITE(627061 T32{X(1}:I=1,RV}
IF INFAILL.NELO)} WRITE {62708} TFLI,TF2

GG TO 200

730 CONTIMUE

3. AS A DEBUGGING AID,A ODIAGMOSTIC MAY BE PRINTED

zACH STEPy HOMWEVER.NO MORE THAN MAXN OF THESE
CAN BE PRINTED IN EACH PRINT INTERVAL. THIS IS TG
PREVENT THE IRADVERTENT GENERATION OF

EXCESSIVE OUTPUT.

WRITE(6¢ T42ZINSTEPsIREJEC TSy He AHMAXy TERRp RERR
T42Z FORMATIIH 92X434El4aDy GFBL2y/5(1H 10X;:15F3.2})

GO TO 6386

et e e sk sk Jeirahole sk shle ke sesic ek st e s e st sl s ke e e e desiesiok e sl e sk e ol ek

WHEN PROCEDURE STOPS BECAUSE OF ERRGRy, SET TIME TU TMAX + RETURN

900 TIME=TMAX+1
RETURN
ErMD
- BCS -40262-2
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c
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C
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&
o
10
20
30
40
50
136
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T
SUBRGUTINE PLINIY

INITIALIZE FDR PLDTTENG

CDHMGh /CPLOTS/ INDPLT,INDWR,IOPT(30)yPLOTIDT 5} +PTLILE( 8},

IPOPTILO) .
COMMON /CSCALE/ ¢CALE[5,41617NVAR6532761rNPL?S(&I
DIMENSION DFLTID{(5).
DATA BLNK /10H /
DATA DFELTID #50H NGNSIM PLOTS.
s

REWIND 3G
INDPLT = ©
INDWR = O

DB L0 i=1,30
IBPT(LI} = O
DO 20 I=1,5

PLOTIDLIY} = DFLTID(IX}

DO 30 I=1,&
PTITLE(L} = BLNK
B0 40 I=1,10
IPOPT(I} = O
1POPTIS) = 1
DO 50 1=1,6
NPLTS(I) = O
RETURN

END

it
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CPLATAB
SUBROUTINE PLOTAB{NTAB} '
VERSION 1l _ REVISED MAY 1B 1976
PURPOSE: PLOT TABULAR DATA
CALL SEQUENCE: NTAB ~ 1.0+ NO. OF TABLE TG B8E PLOTTED
NTAB = —1 INDECATES ALL TAHBLES ARE TO BE PLOTTED
DESIGNED BY: J«De BURRGUGHS S : MAY 1976
COMMON/ CRPLOTS/INDPLY s INDWR s IOPT( 30} o PLOTID(S5) yPTITLE(BI s IPOPT (10}
COMMON/CTABNA/TABRNAM{ 1L} /CMAXDI/NOTABs MAXDIM( L} /CLOCTA/LGCTAB{ L}
1 JUTABLE/TABLESUL)
REAL XOPRPTL30) .
EQUIVALENCE(XGPT(l):IDPTllll
DATA IBLNK/LGH /!
L ======== TEST IF ALL TABLES ARE TO BE PLOTTED
IF{NTAB.EQ.-1}&GD YO 100
{ ~——=———  PLOT ONE TABLE
II=NTAB
=NTAB
G0 TGO 200
C ————m————  PLOT ALL TABLES
100 Ii=1
N=NOTAB .
_ ========5= S5CAN TABLES 7O BE PLOTTED
: - 200 DO 4GGG I=I1.N
: IDPTI{3)=1IBLNK
IOPT{4)=IBLNK
GET LATE AND TIME
CALL OTTIM(IOPT(3)])
e GET STARTING LUCATION GF TABLE DATA
LOC=L0OCTABLL}
e SELECT GENSRAL FUNCTION PLOT OPTION
IGPT{L}=2
~——— ADVANCE LASE NO. COUNTER
3 10PT(2)=10PT{2} 41
f e —e L JAD TABLE NAME
XOPTI5)=TABNAMI 1)
——  PRIMARY INDEPENDENT NAME
AGPT (6 =THPRIMARY
L ————— SELONDARY INDEPENDENT MAME
AOPT {Fi=THSECOND
B0 3100 J4=8,13
3160 IoPTld)=0
L —=—————— NUMBER OF PRIMARY PUINTS
g NX=TABLES{LOC+L1}
T I0PT (143 <NX
c NUMBER OF SECONDARY POINTS
NZ=TABLES{LOL+2)
AFINZALELLINZ=0
¢ ——————— LIMIT NO. OF SECONDARY POINTS TAQ 15 DUE TO IOPT DIMENSEONS
NZLIR=MINO{NZ+15)
IOPT (L5) =NZLIM
smams=m=s====  LOAD SECONDARY INMDEPERDENT VARIABLE TABLE
DO 3200 J=1sNZLIM
s 3200 XOPT{J+13}=TABLES{LOC+2+3}
o WRITE(30)XIOPT,PLOTID,PTITLE
S LINDEP=LOCANLZ+Z
L —oomosmoomamss SCAN SECORDARY POINTS =s===ms====
WRITE(30} U { TABLES{LOC+JRNX+N2+24K) g K=1yNX} 5 ETABLES{LIRDEPH ),

Coano

O o O N

o

g -
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- 1 K=1aNX) g J=LyNZLIM]

4000 CENTINUE |
INDWR=1 |
RETURN o R i.
CEND - | | - .
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CPRECZ

- 130

135

140

142
143

145

147
149

150,

SUBROUTINE PRECZGA:BrD,IA,I&,IC,IB,NSM,N,M} o
SUBROUTINE TO PRECONDITION A MATRIX A BY REDUCING IT TU
UPP&R BLOCK TRIANGULAR FORM AND SCALING

A IS N ORDER MATRIX,AND IS UNCHANGED BY PREC2

B 15 N ORDER HATRIX HHICH CDMTAINS PRECONDL TEGNED MATRIX

- ON QUTPUT

DyIA+IBsLCy AND 1D ARE WDRK VECTBRS OF DIMENSIUN GREATER THAN N
ON DUTPUTy 1A CONTAINS THE DRDER OF THE VARIABLES, I8

COUNTAINS THE NUMBER OF VARIABLES IN EACH 1RREDUCIBLE SUBBLOCK
NSM IS OQUTPUT INDICATING NUMBER OF oLOCKS ON THE DIAGUNAL.

IC CONTAINS LOCATIONS OF LAST ELEMENTS IN DIAGONAL SUBBLOCKS

D CONTAINS SCALE FAUTORS ASSOCIATED WITH REARRARGED VARIABLES.

THIS PROGRAM WAS DESIGNED AND CODED BY A. FREDERICK FATH OF
BCGEING COMPUTER SERVICESy SEATTLE WASHINGTUNu THIS VERSION
HAS COMPLETED DURING APRIL 1975.

DIMENSION AfMyL)lyo(MsL)eD(L)yTALL)sIBLY)sIC(RIL DI L}
APPLY MG CREIGHT ALGORLITHM FIND UPPER BLOCK TRIANGULAR FURM

DD 130 I=i.N

IC(Li=I

CALL EGVCLIN, MvArICgNSHrIAwIB!IDi
SCALE IRREDUCIBLE BLGCKS GN DIAGUNﬁL
IK=0

D3 140 X=1yNSM

IL=I6{(1}

CIC(I)=IK+IL

D{IK+IL)=1.
IF{IL.LE.1) GO TO 140
00 135 K=I,IL
K=TA{1L+K)
DG 135 L=1siL
LL=TALIK#L) .
B{Ke L}I=A{KKsLL}
CALL SCALE(ByDIIK+L}oTL oM}
IK=IK+IL
APPLY SCALE FACTORS TO ENTIRE MATRIX
DO 142 I=1sN
D{I)=1./D(1]}
Ii=1
DO 150 I=1.NSH
JI=II-1+IB(I1)
DU 149 J=11.Jd
L=1A{J]}

DO 149 K=i.N

Kik=TA(K}

IF{K.GELXII}] G0 TO 145
B{JsK}=0a

B(J7K3=ﬂ'.

B0 TO 149

IF{K.NEoJ) BO TO 147
BlJ:K)zﬁfLrKK)

- G0 TO 149

B(JgKi—A(LsKKl*D{K}/D(Jl
CORTINUE

1i=JJ4+1

RETURN

END
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- CONWTZ
' SUBROUTINE QNWTZ{X 4N yNR yFUNs Py TOL , ITMAX y IPER s M+R yRHSyAJfBr
1 ERRORsNSIM)

VERSION 3. REVISED:z JUNE 7 1976
PURPOSE: SDLVE SYSTEM OF NONLINEAR ALGEBRAIC EQUATIONS.
= F{X}
CALL SEQUENLE- X — SOLUTION VECTOR UPON RETLRN- INITIAL GU&SS
LPON ENTRY. :
N~ — NUMBER" GF VARIABLES .
NR ~ DIMENSION OF JACOBIAN MATRIX, Ad
FUN — NAME OF SUBROUTINE CUNTAIHIHG NGNLINEAR FUNCT
EVALUATION. .
P +~ PRINT INDICATOR

P = 6 CAUSES PRINT EACH IT:RATIDN {iF STATES
RATESs AKMD ITERATION INFORMATION.
P =7 JACOBIAN HATRIX IS ALSG PRINIED EACH

ITERATION.

TOL ~ CONVERGENCE TCLERANCE.

ITMAX — MAXIMUM NUMBER OF ITERATIXONS

IPER — INTERGER WORK ARRAY — LENGTH = N o ‘
N — INDICATOR THAT AJ CONTAINS INITIAL CALC. OF 4

M = 1 INDICATES THAT JACGBIAN HAS BEEN CALC.

R — VECTOR GF FUNCTION VALUES FOR CURR&NT VALUE O

RMS ~ ROOT MEAN SQUARE OF R :

Ad - JALOBIAN MATRIX

B — WORK VECTOR OF DIMENSION N¥k2 + 2*“

£ERROR — VECTOR GIVEN RELATIVE ERROR S1ZE FOR THE YARI
H5IM  ~ TOTAL SYSTEM ORDzR (INCLUDING FRDZEN STATES)
DESIGNED BY CLAUDE GAGNON FEB 1970
COMMON/CINTZINTLL) /CTIMES/TINE
DIMENSION AJ(NR;l).R(llsX(l&:BiNsllgIPER{li,ERRGRE1§
EXTERNAL FUN - :
DATA RT+DX/0<5+ 000001/
c — INITIALIZE
IREC=0
IT=0
“Ip=p
15=0
Si=0a.
E=.1
N3=1
ITMX=EABS(XTHAX}
IF{ITMAX.LE-O0} NS=2
cC — COMPUTE INITIAL NORM OF X
DO 5 I=1+N
SI=SL+X{I)}k¥2
5 CONTINUE
IF{S1.NEQ)}GO TO %
DO 7 I=1,NSIM .
IF(INTCI}EQGIGD TO 7
S1=S1+ERROR(I }*%2
CONT INUE '
51"51*1 E4
- EVALUATE FUNCTIONM AT X
CALL EVALZ2{XNSIM,FUN,P, RHS,R)
iCL=1
—_— TEST FOR JACOBIAN PRINTOUT
- IF(IP LTa0a GG TG 10

OO0 GOO OO OO0 nn

o N SR
I
!
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GALL LPRINT(2Z,TIME)
IF{IP.NE.TIGU TC 10
WRITE{6,1001}

1001 FORMAT (/50Xy*INITIAL JACGBIAN®)
DG 1005 I=1g¢N
WRITE(O62X003 )1y {AJ(Iod) e d=1y}

1003 FDRMAT(LX,IB,(TbglO[ZX,GlO.@]Pl

L1005 LOMTINUE '

10 CONTINUZ

c -~ 0 TEST IF 1INITIAL JACOBIAN IS GIVER
_ IF(M.NELO} GO TO 33
C —— - INITIALIZE ARRAY OF X CHANGES

DO 15 I=1,NSIM
15 i#{ IyN+1)l=1l.
c — CALCULATE COMPLETE JACOBIAN
20 J=0 ' ' ' ' '
DO 29 J1=1,NSIM
IF(INT{J1).EQ.Q)}BO TO 29
J=J+1
XSAVE=X{Jd]}
DELTA=SIGHR{ERROR(JL) sB(JEyN+1))
XY =X{J)+DELTA
CALL EVALZ{X sMSIM,FUNsP, RHSJAC,AJ(l!J})
iCi=1CL+1
X{d} =X5AVE
DO 30 I=1¢N
AJ{I fJI=[AJ(I53)-R{1))/DELTA
30 CONTINUE
29 CONTINUE
g — 0 TEST IF PRINT OF ITERATION INFORMATION IS REQUESTED
IF(IP-NE-TIGC TO 33
WRITE(S,10001}
1066 FORMAT{ /50X *RECALCULATED JACOBIAN%®)
DO 1007 1=1,M
WRITE{L s 10031 AdLE,.0)J=1p N}
L0607 CONTINUE
m=ozmzo=o====z==== MAIN ITERATION LDOP ==s=========
33 DO 80 K=Ls10
IFETT4+K GT.ITMXJRETURN
IF{RMS.LE.TOL} RETLRN

STD=RMS ;
cC — © FORM VECTOR OF RESIDUALS
' DO 35 I=isN

B{I;N+2)=—R{1)
B0 34 J2ieN
BlIgd)=AJEIyd)
34 CONTIMUE
35 CONTINUE

L - - SOLVE FOR CHANGE If X USING JACOBIAM AND RESIDUALS
CALL LWUEQS{BsBlisN+L)oB{leNF+2)sIPERsNploNgN, N2l aE~-169IERRIR}
C — 0 CALCULATE NURM OF CHANGE TO X
. 5270«

DO 40 I=1,N
B{IeN+2i=R{T}
S2=SZ+B{ L yN+1 542
40 CONT INUE
RATIO=SQRT{S2/51)
C —— CALCULATE FRACTION OF STEP TO TAKE
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C=AMINIL(E/RATIOyla)

FRAC=C
IH=0
F=E
IF(NS.EQ.1) GO TO 44
C —= ADJUST CHANGE VECTOR AND MAKE TRIAL STEP

. 44 DO 48 I=14N
B(IgN+1)=C¥B{IyN+1)
B{I,L}=X{X¥+RB{I,N+1)
48 CONTINUE
c — EVALUATE FUNCTION AT TRIAL POINT
CALL EVALZ(ByHSIMyFUNyPyRMS;R)
ICL=ICL+1
C —— 0 - IF RESIDUALS INCREASE, GO TO 5u WHERE SMALLER STEP WILL BE T
IFIRMS.GE.STD)} 60 TQ 58
C —— 0 ACCEPT STEPs UPDATE STEP SI1ZE PARAMETERS
IREC=0
IS=IS+1
IF{315.LT«2} &0 TO &0
15=0
. TE=E+.1
Do IF(TE.LEa2.) E=TE
53 TO 60
o c — HALVE STEP SI1ZE
; 58 C=RT
P FRAC=FRACHRT
15=0
c — ADJUST STEP SIZE PARAMETERS
IF(TE.56E.09) E=TE
IH=IH+1
L —- “TRY REDUCED STEP SIZE 3 TIMES
IF{IH.LTa3) G0 TO 44
c —— "1F FAILURE AFTER 3 TIMES, RECALCULATE JACORIAN
IF{ZREC.EQ.LIGD 10 59
IREC=1
IT=IT+K~1
CALL EVAL2({XzNSIMyFUNs;PyRMSsR)
0 TO 20 '
L —— IF STILL HO IMPROVEMENT, TAKE STEP ANYWAY TO GET AWAY FROM
C BAD POINT.
59 IREC=0
FRAC=FRAC*Z2.

g —m TAKE STEP
60 O=S2*FRACH*E2
52=1.—FRAC :
cC — UPDATE NORM OF X
S53=0. : S
DO &5 I=1.N

X(L)=BiIs1)
§3=53+X { L) %X {1)
TI=R(I}-B(IsN+2}%52
DO 64 J=1,N
£ — 0 MODIFY JACOBIAN VIA NEW FUNCTEON INFORMATION
ST AT JI=AM L, 3 +TIHB(J4N+1L) /D
D &4 CONTINUE -
65 CONTINUE
S51=AMAXL(51,53)
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C .

 J=IT+K
—_ TEST FOR PRINT REQUEST
IF(XPuLT-6)60 TO 70
WRITE(6,200)JyRATIOyFsFRAC
200 FORMAT(///17H ITERATION NUMBERI3/67H RATIO OF LENGTH OF FULL NEWTO
XN STEP TO LENGTH OF INITIAL VECTOR = E18.10/24H MAXIMUM ALLOWED RA
XTI0 =E18.10,10X,31HFRACTION OF NEWTON SYEP TAKEN =£18.10)
RN=RMS*RMS
WR1TE{64210) ICL RN
210 FORMAT{33H NUMBER OF FUNCTION EVALUATIONS =I4,5X,25HRESIDUAL SUM G
XF SQUARES =ELB.50/}
CALL LPRINT{Z,1IME)
IF(IP.NE.T}G0 T2 TO
WRITE{&y1008})

1008 FORMAT(/50X¢*MODIFIED JACOBIAN¥)

DO 1009 i=1,N
WRITEL6y1003)Ls(AJ{Iod)ed=RsN]

1009 CONTINUE

(o Ry}

70 IF(JGELITMX) RETURM -
80 CONTINUE

mEmssssssssss==s END OF ITERATION LOOP ======s==zz=

e TEST IF ERRGR IS WITHIN TOLERANCE
IF(RMS.LE.TOL) RETURN
iT=IT+10
—=  TEST IF NUMBER OF ITERATIONS EXCEEDS GIVEN MAXIMUM
IF({IT.6E.ITMX) RETURN
IF{RMS.LE-0.5%5TD) GO TO 33
&0 TG 20
EMD
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144

T

SUBROUTINE RKINIT
COMHON/CX/X{LI/CXDOT/XD0TI L} /CTIME/TIME/CORDER/NSIMNQV s NOP

COMM O/ CHORK/ZALL ) /CHORKN/NN yHIgN2 3 B3 oid4 s NS g NE N7
COMMORN/CNTRLS/ZANTYPE; IPRINT»IMODEL ERRORIL)
CDMMGN/CSIMUL/IPRIN,LPRATE,IGUT,NPTS,N?THAX,INBMAX,T;NC,THAX
COMMIDN/NRKV S3/IDIAGy AHNINM yAHS TR E s INTFLG s MA X ¢y MFATILL JMSTEP2 4 ISTABL
COMMOM/CDIFS/ZJSTARTsKINIT

IDIAB=0
AHMISM
AHSTRY
INTFLG=0
ISTABL=L
MAXN =100
MFAILL=10
MSTEP2=100
RETURN

END

Ow
(e

I
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CRLBTCH

C
C

c

c

C
2
Cc
2
c

"
c
C

OVERLAY{RLBTCHs11:0}

PROGRAM RLBICH |
VERSION 3. REVISEDz APRIL 30 1976
PURPOSE CONTROL AND DISPLAY CALCULATION OF ROOT LOCUS

COMMDN/CORDER /RS IM ,NOV » NOP

COMMOR/CPROR/DUMLE T} s RLPAR

COMMON/CPROV.DUM2 {17} » START s STOP yROOTS pRLSCL { 4}

COMMON/CGVRLY/INST s LOKSS » LOKSTH

COMMON/CWORK/A( L)

COMMON /CWORKN/NNyNL¢N2sN3 yN& N5 N6 NT

COMMOR /CXICAXIC(: }/CINTZINTL{L )

COMMON /CRTRLS/ANTYPE; IPRINT ¢MODE,ERROR (1)

| COMMONZCSMPAR/SMPAR{ 10} ,ICSS, ICRL
REAL NAMEXyRLPARsSMPAR
COMMON/CNAMEX /NAMEX( L)

COMMON ZCPLOTS/ INDPLT,INDWRLIUPT(30)4yPLOTID( 5)yPTITLEL 8) s

* IPOPTLLO)
DIMERSION YOPTI1)
cQUIVALENCE (YGPTll}rIUPIEIi}
DIMENSION RLARRY(1000}

DATA ICN/LOHsIC 7y IBLNKZLOH 7
CALL CODGEN(RLPAR:ICRL3XPARAM]) RETURNS{4000)
ICX=TBLNK

IF{ICRLLEQaL) ICX=ICN
PRINT DERCAL ARRAY
IOPT(3) = IBLNK
IGPT(4F = IBLNK
CALL COTTIM (I0PT(3})
IF(INSTAEQa35)G0 TO 232¢
HRITE {022809) PTITLE IOPT(3): I0PT(4),
+ {1, NAMEX{I) ;XIC(X)},ERROR{I}»INTILI) pI=1,0S5IM)
2809 FORMAT (50X 30H/%/57%7 ROOT LOCUS VET LT L VY o
2 26X 1BALO//54%92A127 7
LK s BHSTATE 6 X o FOPERATING PERTURBATION INTEGRATOR®
278X s ¥NAME® o By ¥POINT %o OX o RS IZE% BX ¥ CONTROL %/
2 {I541X:A1096G14aD9G12.3,19}}
INITIALIZE STABILITY MATRIX CALCULATION HUDn INDICATOR
ITEST=0
G0 TO 2830
820 ITEST=3
INITIALIZE ROCT LOCUS DISPLAY ARRAY INDEX
830 INDEX=1
INITIALIZE AUTOMATIC SCALE RANGE PARAMETERS
XMIN=1l.E36
XMA ==L . 135
YHMIN=laE36
YMAX=—L .36
CALL VARDUTLIPARAM sPARAMO)
PELTA=0 & :
NRODTS=ROOTS |
" IF(NROCTS.G6T«L) DELTA={STOP—-STARTI/Z{NROOTS~1}
—— TEST 7O PREVENT START FROM EQUALLING NOMINAL VALUE
IF(START<EQuPARAAGISTART=PARAMO+DELTA
PARAMETER SCAN VALUL
2850 PARAM—START
ROGTINGS COUNTER
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KGUNT=0
IF{TNDEX .GTo140R.PARAMO.EQ.0.} GO TD 2860
KOUNT=-1
PARAM=PARAMO
25660 CALL VARMOD(IPARAMyPARAM}

C  SAVE PARAMETER VALUE.
RLARRY { INDEX+L)=PARAM

€  DETERMINE PLOT SYMBOL INDICATOR
SYMB =5 -
IF{PARAMLEQ.PARAMO ) SYMB=6.
IF(PARAM.EQ.0)} SYMB=7.

C  STORE SYMBOL INDICATOR IN DISPLAY ARRAY
RLARRY ( INDEX+2)=SYMB

< .SAVE INDEX FOR STARTING POINT OF CURRENT SET OF ROOTS

INDEXS=INDEX
c PRINT PARAMETER INDICATOR AND ROOTS
HRITE(&»7380) RLPARyICXy PARAM
2880 FORMAT(//22XsABsAbys3H = 5612.6)
IF{PARAM.EQ.PARAHD]} WRITE(G,2882)
2882 FORMAT({#*+ NOMINAL VALUE*)

CALL ROTCAL{NSIM. IMDEX9 ITESTs RLARRY ¢ AMIMkg XMAX s YMINsYMA Xy
L AsAUMNYsAENLI;AINZEyAIN3 s AINGY AINS ) AINZ) s AIN3) A THA) S A(ND)

2 A(NLI))

Cc CAUSE ITEST TO TAKE ON VALUES 032¢333sacancen
IF(XTEST.EQ.2) XTEST=3
IF{ITEST.EQa0) ITEST=2

2975 IF{KDUNT.LE~—1) GO TGO 2850

c ADVANCE ROOTING COUNIER

KOUN T=KOUNT+1.
IF(KOUNT «3E.NROOTSY} 50 TG 3020
PARAM=PARAM+DELTA
GO TG 2860
i RESTUORE PARAMETER TO NOMINAL YALUE
3020 CALL VARMOD{IPARAM:PARAMO}

aNgRe

SET PLOT PARAMETERS .

IF { INDPLY EQ. O } &OU TG 6000
I0PTLLY 3
10PT (2} 16P¥L2) + 1
YOPT (5) RLPAR
00 150 I=6411
150 YOPT{1) = 0.0 ‘
IF { IPOPT(1) «EQ. O )} GO TO 200

i

YOPT( 6) = RLSCL{L)
YOPT{ 7) = RLSCL{Z2)}
YOPTL 9) = RLSCL{3}
YOPT{10} = RLSCL{4)

200 CONTINUE

NPTS = INDEX—I
IOPT{X2} = NPTS
WRITE (501 I0PTPLOTID, PTITLE
WRITE (30} {RLARRY{I}, I 1,NPTS]
INDWR = i .
WRITE(654011)

4011 FORMATL//77/7)
G0 TO 6400

4000 WRITE{H,4001) RLPARSICX

146

BCS 40262~2




4001 FORMAT{//7L0Xy3LH¥#* WARNING 4% CANKT IDENTIFVe1XAB:A%4,1X,
1 3XHAS A VALID RODT LOCUS PARAMETER//} '

: RRITE(&6:40L1)

6003 CONTINUE
END
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CROTCAL
SUBROUTINE ROTCAL{NSIMyINDEXITESTyRLARRY yXMINyXMAX2 YMIN + YMAX 4
1 AyRATIDyDWORKsIA+IB»ICy IDyEVRyEVI+WNyDAMPR XDOTG)
VERSION 2. REVISED= OCT 5 1976
" PURPOSE—CALCULATE STABILITY MATRIX AND IT#S EYGENVALUES AND RETURN
AL EIGENVALUES WITH IMAGINARY PARTS >=0.
CALL SEQUERCE

NSIM = TOTAL NONLINEAR SYSTEM DRDER.

IRDEX = STARTING LOCATION IN ARRAY RLARRY FOR RETURNED DATA.

ITZST = INDICATGR FOR MODE OF OPERATION FOR STABMX ROUTINE.
(THES MUST BE OsZ2y OR 3}

RLARRY = ARRAY OF ROOT LOCUS DATA.

FIRST WORD = mO- UF POLES
SECOND WORD = PARAMETER VALUE
THIRD WORD = SYMBOL DESIGWATOR
NEXT N WORDS = REAL PARTS OF POLES (N = MD. OF POLES?
NEXT N WORDS = IMAGINARY PARTS OF POLES
THIS PATTER® 15 REPEATED FOR EAUH SET OF PBLES
LIMITATIONS
le. THE DIMENSION OF THE LOCAL ARRAY IJK LIMITS THE MAXIMUM MUMBER
OF ELEMENTS OF A THAT CAN BE EFFECTED BY A RODT LOCUS PARAMETER
TO 400. IF MORE ELEMENTS ARE EFFECTERs A SLOWER METHOD IS USED
TO CALCULATE A
2. ICOUNT + IJK ARE LOCAL VARIABLES THAT ARE REQ¥D ON SUBSEQUENT
CALLSy THUS PRECLUDING OVERLAYIMG THIS ROUTINE DURING ROODT LOCUS
CALLULATIONS.
DIMENSION RLARRY({1},IJK(400)
DIMENSION SVRILY s JA{L)2IBI{E)sICL1)IDt 1} XDOTOLL1) +DWORKELS
DIMENSION EVI{L),A{1)sRATIO(L)
DIMENSION WN{1)yDAMPRIL)
DATA IPOM/4H+—+—/y IBLNKS 4H 7/ (o
C  CALCULATE STABILITY MATRIX o
CALL STABMXUINSIM:XDOTO:ICOUNTp IJKpA- RLIN; ITEST]
C CALCULATE LIGENVALUES
CalLL EGVL3(A+RATID+EVRsEVIsIA;IBsICsIDsDWORKy Labl~14 ¢NLINNLIN]
CALL MATFRQUEVRsEVI,WNDAMPRyNLIN,NPOLES)
ol STORE Nd. OF POLES
RLARRY { INDEX Y=RHPOLES
o INITIALIZE REAL + IMAGINARY PART INDICES
IR=ENDEX+3
LI=IR+NPCOLES
WRITE(O5:28567) NLIN
2867 FORMAT(/ 28Xy I332X 3y ¥EIGENVALUESH:/ 13X o #REAL FOX p ¥ IMAGINARY %y
L 6%y *NATURAL FREQ.¥:5Xy¥DAMPING RATIGH)
c STORE REAL + IRMAGINARY PARTS OF POLES
' DO 200 I=1i,MPOCLES
DUM=EVRE{L}
RLARRY(IR}=DUM
IR=IR+1
IF{DUMaLTXMIN]) XMIN=DUM
IF{DUMLGTXMAX]) XMAX=DUM
DUM=EVI(I)
RLARRY ( LI }=DUM
II=XI+1
IF{DUMaL.TYMIN} YMIN=DUM
IFLDUMLGTAYMAX) YMAX=DUM
J=TBLNK '
IF{EVI{11.6T-0.]) J=IPOM

OO0 OOOODONOO0nNOO0O0000

el
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2858 HRITE(6:2B69)1yEVR{X} dEVI(L) yWN(L) s DAMPRIL)
2509 FORMAT(3XrI323X2GiZ.692XKsA2:61L20594X 26150610
200 COMTINUE

INDEX=LX

RETURN

ERD
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'CSCALE

gEsEsisleRaEgRe ey

12

15
20
22
25
30

40

150

SUBROUTINE SCALE{A»TNaM)

SUBRGUTINE TO SCALE AN XRREDUCIBLE MATRIX A

T IS AN M DIMENSIONAL VECTOR CONTAINING THE DIAGCNAL ,

COMPONENTS OF THE TRANSFORMATION MATRIX
N IS THE ORDER OF A
M IS THE ROW DIMENSIONM OF A

THIS PROGRAM WAS DESIGNED AND CODED BY Ao
BOEING CUOMPUTER SERVICESy SEATTLE, NASHINGTUM.

WAS COMPLETED DURING APRIL 1975.

DIMENMSEON A(M.1}.TL1)
MNi=—-1

1T=0

DO 5 I=1sN

Ti)=l1.

IT=iT+1 _
IF{IT.GE-M2 GO TO 40

TMI=0.

FORM ROW AND COLUMN E—NORMS
DO 30 K=14N

SR=0 .

58=0a.

DO LG J=L1sN

IF(J«EQ.K} GO TO 10
S5=55+A L J oK } k2
SR=SR+A{KgJ}*xk2

CONT INUE

S5=SQRT({SS8/5R1}

DETERMINC COMPUNENT MULTIPLIER
TM=5QRT {55}
IF{ABSITM-1.)6T-TMI} TMI=ABS{TM~1.}
ADJUST A MATRIX AND TRANSFORMATION T
IFEK-NY 12:,20520

TIK} =T{K)=*TH

B0 1% J=1.N

IF{J-EQeK} GO TO 15

ATKy J)=A (Ko Jd) *TM

AL KI=ALJoKI/TH

CONT INUE

GG Ta 30 _

DO 22 J=%iyNL

TLJ)=T{II/TM

DO 2% I=1.NL

Al NISAL{LI N}/TN

AlNy I =A (N I)*TM

CONTINUE

IFITHI.GT-al) GO YO &

CONT INUE

RETURN

END

FREDERICK FATH OF
THIS VERSION
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e

40

SUBROUTINE SETIN(I,VAR)
PURPOSE: TO MODIFY THE CURRENT VALUE OF A STATE VARIABLE,PARAHETER,
ETC. AND TO EXECUTE THE MODEL TG OBSERVE THE RESULTS OF
THE MODIFICATION.
CALL SEQUENCE: I = IDENVIFICATION CODE.
VAR = NZW MUMERIC VALUE OF QUANTITY IDENTIEIED BY CUD
COMMONACX/ZX (L} /CXDOT/XDOT( L) /CV/ V(L) ZCP /P L L) /GXIC/XIC(L)
COMMOM/CTIME/TIME
TEST FOR TIME =
IF{I-NE.O} GO TG 10
TIME=VAR
CALL EQMO(0as0.50)
RETURN |
TEST FOR STATES
IF({1wiT«1.0R.I.GT-10G00000) GG TO 26
X{I)=VAR
&0 TO 5
TEST FOR VARIABLES
" IF(I.LE«3000000.0R.I.GT.4000000) GO TG 30
J=1~3000000
VIJI=VAR
CALL VARSET(Ouy0ayd)
RETURN
TEST FOR RATES
IF{I.LE.1000000.0R-I.6T.2000000} 50 TO 40
J=I-1000000
XDOT (4} =VAR
CALL RATSET(DayBagd)
RETURN
TEST FOR PARAMETERS
IFLTI.LE400G000.0RI.6T. 5006000} RETURN
P{I-4000G00) =VAR .
60 TO 5
END
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CSHELLX

O0ONn

10
20
3Q

40

50

&0

70

152

SUBROUTINE SHELLX{DARRAYsKEY N}

PURPOSE: REORDER ELEMENTS OF SINGLE DIMENSYON ARRAY

BASED ON THE INDEX ARRAY KEY.

CALL SEQUENCEX DARRAY — ARRAY TO BE REGRDERED

KEY — INDEX ARRAY
N — NMUMBER OF ELEMENTS IN ARRAY
DIMENSTON DARRAY{L}3KEY{1)

IFIRST=%

00 z& I=IFIRST,M
IFIKEY{11120,20,40
CONT INULE

DG 30 I=1,.N
KEY{X)}=—KEY({X)
RETURN

IFIRST=1

TEMP=DARRAY {1}

&0 TO 60
DARRAY (I }=DARRAY(IK)
I=IK

IK=KEY(I}

KEY({I}=-1IK
IF(IL-IFIRST)I50470,4+50

DARRAY(TI}=TEMP

G0 TO 10
END :
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CSIBTCH

OVYER LAY(SIBTCH?‘HO }
PROGRAM SIBTCH

C VERSION 3.1 REVISED: OCT 7 1976

OO eOn

2708

10
20

COMM ON/CORDER/NSIM yNOV s NOP
COMMON/CPRUV/DUM1L8) y AMODE,DUM2E15 )

COMMON /CXZX{ 13/CX DUT/XDOT (13 /CINT/INT { 13 /CXEC/XIC(1)

COMMON /ZCNTRLS/ANTYPE; IPRINT » IMDDEsERROR(L) :

COMMON /CSIMUL/IPRINyIPRATE,IOUTsNPTSsNPTMAXy INDMAX » TINC s THAX
1 ;INDEX;IPLOT,IDENT(4)
COMMORN/CPRINT/PRTNAM [ 10} s LPRT( 10 } /COIFS/JSTART o KINIT TP

REAL IDENT

COMMON/CTIME/ TIME/ERMESS/TIFATAL, IERR

COMMON /CWORK/ DSPLY{i}

COMMON /CSCALE/ SCALE(55%y6} yNVARL 53256) sNPLTS( 6]

COMMON /CPLOTS/ INDPLToINDWR,IOPT30),PLOTID( 5} ,PTITLE( 8).
+ IPOPT(i0}

DIMENSION IVAR{5,2:6) s IVRCUDESL)

DIMENSIGN VRCOD{(31}

DATA IBLK /LOH /

IMOD E=AMGDE

IPLOT=1

ICOUNT=0

pQ 5 I=i,31

VRCDO(1} = 6.0

IOPT(3} = iBLK

IOPT{4} = IBLK

CALL DTTIM (IOPT{2))

IOPT(2)=I0PT(2)+1

WRITEL692708) IPRATE, IOUT » IMODE yTINC » TMAX  PTITLE s {IOPT( 1) yI=244)
FORMAT { 45X 4LH/%/%/%/  SIMULATION ANALYSIS  /%/5/%/ /720X,

1 LIHPRINT RATE=5I3y3X313HDISPLAY RATE=,I3,3Xy SHMGDE=,
2 I333Xy SHTINC=y GlZe593Xy SHIMAX=y Gl2.5//26X:8A10//
3 15X y*CASE NDo%s14:27X32A12/7)

IPOUT=IOUTHIPRATE

iPRCNT=0

INDEX=1

ISET=0

IF { INDPLT «fQe O } GO TO 67

FIND CODE WRUMBERS FOR THIS SIMULATION.

NVAR ~ PARAMETER NAMES FOR EACH PLOT
IVAR - POINTERS INTO IVRLOD FOR EACH PARAMETER ;
IVRCOD — UNIQUE CODE NUMBERS USED IN THIS SIMULATION J

NCODES = 1 1
NDISP = © !
IVRCODE1} = @ !
DO &5 J=1s6

IMAX = NPLTS(J)

NDISP = 4

DO 60 I=1,IMAX

CALL CODGEN (NVAR{ I;1,d}s0,IVL}ys RETURNSELO)

CALL CODGEN [NVAR( I,Z,Jh,o Ivz), RETURMS(ZOI

CONT INUE .

DG 30 K=1yNCODES
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40

iF € IVRCOD{K) -NE. IV1 } GO TQ 30
IVAR(I+3i,J) = K

GO TO 40

CONTINUE

NCODES = NCODES + 1

IVRCOD{NCCDES} = IVL

IVAR[Iy14s) = NCODES

CONTINUE

. DG 50 K=1,NCGDES

50

IF { IVRCOD(K} .NE« IVZ } GO TO 50
IVAR(Le2yd) =K. -
GO TG 60

CONT INUE

NCODES = NCDDES + 1
IVRCGD{NCODES) = IV2:

IVARIXyZsd} = NCODES

CONTINUE

CONT INUE

CONTINUE

INITIALIZE FOR SIMULATION

DO 70 I=LyNSIM

X[¥)=XIC{X)
XDOT(I)=C.
JSTART=0

- KINIT=0 -

TURN ON ERROR MESSAGES IN MUDEL
IERR=1

. CALL EQMDI{TIME,TMAXsISET)

&0
&5
67
t
£
C
70
c
C_..
75
77
c
C
c
BO
100
105
154

—————  TURN OFF ERROR MESSAGES'IN HDD:L

IERR=0 -

IF(EPRINLGT-0)CALL LPRINT(IPRIN,TIME)
IF { INDPLT «EQe 0.} GO TO 77

DG 75 K=1,NCODES

CALL VARGUT (IVRCOD(K) sVRCGD{K}}

LONT INUE

WRITE (25} VRCOD
CONT INUE

INCREMENT COUNTERS AND SAVE PARAMETER VALUES IF REQUIRED.

CALL STEPL({TIME.TINC)
ICOUNT=ICOUNT+1

IPRCNT=IPRCNT+1 _
IF(ICOUNTLTLIDUT) GG TO 130
ICOUNT=0

IF ( INDPLT .EG. O ) &0 TO 105
INDEX=INDEX+1

DO 100 K=1yNMCUODES S

CALL VARGUT (IVRCODIK),VRCOD(K}X
CONTINUE

WRITE (25} VRCDD

CONTINGE '
IF{IPRCNT.LT.IPOUT) GO T0 130
IPRCNT=0

IF { IPRIN 6T« O )} CALL LPRINT {IPRIN,TIME)

60 TO 130
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110 CONTINUE
HWRITE (5,120}
120 FORMAT (///1H 5LGULEH%) ,7THWARNINGs 10{LH#%),66H THE NUMBER OF DATA P
“+0INTS EXCEEDS AVAILABLE STORAGE FOR ONE RUN. 20{LH¥*}//
+28Xy40H THE DATA TG THIS POINT WILL BE PLOTTED.///)
INDEX = INDEX — 1
GO TG 140
; 130 CONTINUE
; IF(TIME. LT TMAX ~-aaﬂall G0 IO aa
: 140 CONTINUE.

: WRITE(6y2941.)
2941 FORMATL///77)
C
c WRITE PLOT DATA

IF { INOPLT «EQ. G } GO TO 200
I0PT{L} = 2

10PT(5) = NDIsP

DO 150 T=1,NDISP

! I0PT(S 1} = NPLTSEI)
? 150 CONTINUE

IOPT(A2} = INDEX
1I0PT{13} = NCODES
INPT{14) = LPOPTL2}
IOPT{15) = NWORK

WRITE (30} IOPT PLUOTLD:PTITLE

: WRITE (30) SCALELNMVARsIVAR
t REWIND 25 '
: 0D 180 I=3,INDEX

READ (25} VRCOD

WRITE (30} VRCOD
180 CONTINUE '

REWIND 25

INDWR = 1
200 CONTIRUE

END
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CSLVEQ

SUBROUTINE SLVEQ(AyByCyIAsNAyNBsMAMByMC:FPZy IERROR)
SOLVES A*B=C WHEN LUEQS HAS ALREADY BEEN CALLED FOR THE GIVEN A

A AND IA MUST BE THE SAME AS RETURMED FROM THE PREVIDUS CALL.

DIMENSIUN A(MAY L} yBIMA,1),C(MC+1) »TA(L)

LERROR=0
ERR=FPZ*¥5G.

"IF(NB.EQ.0) RETURN

T4
i5
76

77

62

64

NAL=MNA—~L
PERMUTE ROWS OF C

DO 70 I=1yNA

K=IA{I}

00 70 J=1.NB

BlLy JISC{Ksd)

IF(HA.LE.L) GO TO 76

SOLVE FURWARD SUBSTITUTIUN
D0 75 J=l.N&

DO 75 1=2,NA

SUM=B{Iysd)

S5B=ABS(SUM}

IK=I—-1

DO 74 K=RyIK
SA=A{EsK}*B(KyJd}

IF{ABS(SA)a GT.SB} SB=ABS {SA}
SUM=SUM—SA
IF(AES{SUM}.LT.ERR*SB} SUM=0.
B{E,3)=5SUM

SOLVE BACK SUBSTITUTlaN

DO 77 J=LyNB
B(NA,JJ—B(NAyJ}*AlNAsNA}
CONT INUE

IF(NALEi) RETURN

DO 64 I=1,NAL

J=NA-L

JL=J+%

DO 64 K=LpNB

SUM=28(JyK)

5B=ABS(5UM}

DO 62 L=JlrsNA

SA=A(J;LI*B (LwK}
IF{ABS{SA}.6T.5B) SB=ABS(SA}
SUM=SUM—SA
IF(ABS{5UM) <L T-ERR¥SB) SUM=0.
Bl{JyKI=SUM*ALJsJ)

RETURN

END
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CSMBTCH
GVERLAY{SMBTCH3 6,0}
PROGRAM SMBTCH
L VERSION z. REVISED= DEC 8 1975
'€ PURPOSE: CONTROL STABILITY MARGIN CALCULAIIGN
1 CDMMDN/CDRDER[MSIH NOV s NOP .
COMMON/CSMPAR/PARAM{10) ICINDLZ)
COMMON ACXIC/XIC{Y J/CINT/ZINT{1 )
COMMON ZCNTRLS/ZANTYPE, IPRINT,ﬂDDE,ERRnRtlr
COMMON/CNAMEXARAMEX(L)
COMMON FCWORKAATL)
COMMON /CHDRKNINN,NI:NZ,ﬂ3,N49NSyN6yH7 ;
DIMENSION LICH{10).GMDRSPYL50) ;
IPOLE=0
K1=0
==m======= GENERATE CODES CORRESPONDING TO SM PARAMETERS
: DO 2820 I=1ls1iC
CALL CODGEN[{PARAM{I)0,LICH{I}),RETURNS{2810)}
: IF(LICHLI)LTAL} GO TO 2830
; GO TOD 2815
1 2810 WRITE(6,28LLIPARAMII}
2811 FORMAT(///L0Xs3LH¥¥x WARNING *%¥ CAN®T IDENTIFYIiX,A8:1Xs
1 3BHAS A VALID STABILITY MARGIN PARAMETER//)
2815 KI=K1+1
2820 CONTINUE
2630 CONTINUE
IF(Ki.LE2.0) GO TGO 2930 "
KRITE{692918) {PARAMII)},1=1,K1} i
| 2918 FORMATILHL /50X, TH/%/%S+/ 433Xy ¥STABILITY MARGIN ANALYSES%®,3X,
: LTH/ %/%/%2/7/71L0X s LAHFOR PARAMETERS 3 3X2 L0ALL)
WRITE{Gy 23093r£,NAnex¢IJ,XIC{Ia ERRDRlI)yINT{Il I=14NSIM)}
2809 FORMAT{/
LTX 5 HSTAT Ey 6X s ¥0PERATING PERTURBATIUN INTEGRATOR %
2/8X s ¥NAME®, BX s ¥POINT* 99X o #SIZ2E* 8X  2CONTROL*/
2 {I551X7A10,614.5y61243:19}}
===s====== {ALCULATE STABILITY MARGINS
2920 CALL GANMAR {MSIMyLICH;PARAMKLyIPOLE yGMDSPY;AzA(NN),A(NL])
I OA(NZ2I A(N3YsAING) JAINSY sAING) yAINZ) 3A(N3) yA{NL) A INGY ),
1 RETURNS (3000)

F R P

‘ WRITEL&;2921)
i 2321 FORMAT(///528X;3SUMMARY OF STABILITY MARGIN STUDY*®/
E 1 92H PARAMETER NOMINAL VALUE LOWER MARGEN LOWER FREQ.
i 2 UPPER MARGIN UPPER FREQe ) :
! WRITE(652923) (PARAMIL) s [GMDSPY {I+{J~L)*KL) sJd=Ly5]),
L I=L4K1)

- 2923 FORMAT(2X3A8:4X:613.454617 o4}
2930 WRITE({6y2931)
' 2931 FORMAT(///777%
* GO TO 6000
| 3000 60 TO 2920 i
. 6000, CONTINUE . . - -

© " END |
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CSSBTC
OVERLAY (SSBTCHs1050)
PROGRAM 5SBTC
C PURPOSE: PROVIGE OVERLAY INTERFACE TO PASS WORK STORAGE
c AREAS TO STEADY STATE ROUTINE SSBTCH
€ DESIGNED BY: J.D. BURRQUGHS FEB 1974
COMMON/CWORK /AL L)
COMMON/COVRLY ZINST yLOKSS 4 LOKSIM
COMM G&/COROER/NS IM ,NOV y HOP
COMMONSC PRONZDUML{ &) » INDEP,DUMZ
CBMMBN/CPRBV/DUMB(S},PRINT,DUM#{?},KSTART,XSTGP,PGINTS LIMIT,
1 DUM5(3}
COMMON /CHORKNZNN yNL s N2 5 N3 5 N& 3 N5 $N6 s NT
REAL INDEP
| CALL SSBTCH{INDEP,XSTART yXSTOP sPOINTSsLIMIT ,NSIMPRINT,
1 AsACNNY A7 ANL) yATNZY yA (NS oA (NA) sATRS) JALNZ) yAEN3) ALRL ) ALNS ),
2 A(N5}sA(NG) ) RETURNSE 100} | |
LOKSS=1
G0 TO 6000
100 LOKSS=0
6000 CONT INUE
END
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¥ £SSBTCH

: SUBROUTINE SSBTCHIINDEPsXSTART sXSTOPsPOINTS ¢LIMITeNSIMPRINT,

3 1 A,RATIU,DSPLY,DHGRK,IA,IBTIC,ID,EVR,va,xouro,wm,nknpR,XICSAv1,
) 2 RETURNS(RL}

C VERSION 3.2 REVISED: OCT 8 1976 |

C PURPQSE: CONTROL CALDULATION ANDO DATA DISPLAY FOR STEADY

G ' STATE ANALYSIS.

¢ CALL SEQUENCE: INDEP - SS PARAMETER (HOLLERITH NAME!}

C XSTART — SS START

C XSTOP . — &S STOP

c POINTS — S5 POINTS

€ LIMIT ~— 5SS ITERAYIDAS

G NSIM — MODEL ORDER

C PRINT = PRINT CONIROL

c NAME DIMENSION LOCATION

- C A — NSIM X NSIM FCWORKSALLY

c RATIO ~— NSIM X NSIM JCWORK /A {NH ]

C DSPLY ~ NSIM X NSIM ZCHORK/A{1) {NOT USED}

c DWORK ~ NSIM X 1 /CHORK/7A(N1L)

G 1A - NSIM X ZCHORKAA(NL)
., C 18 — NSIM X 1 ZCHORK /A L3 )
. C ic - NSIM X 1 ZCHORKZA [ N4
A iD - NSIM X 1 ZCWIRKZA (RS )
S EVR ~- NSIM X 1 FCHORKSALNZ }
.C EVI - NSIM X 1 /CWORK/AINS)
S XDOTD ~ NSIM X 1 FCHORK/ALNL}
LC WN —- NSIM X 1 FCNORK /A (384)
S DAMPR — NSIM X 1 ZCWORKAAINS)
oL XICSAV — NSIM X i ZCHORKZALNG}

C RETURN RI —~ — RETURN TAKEN IF SYSTEM IS UNSTABLE

¢ DESIGNED BY: Jolie BURRBUGHS _ FEB 1974

¢ VERSIOW Z. REVISED: SEPT 10 1975

EXTERNAL EQMO

; COMMOM /ZCX/X{L}/CXDUT/XDOGTULY/CINT/ZINTEL)/CRICAXICEL)

; COMMON /CNTRLS/ANTYPE  IPRINT»IMODE, ERROR(L}
COMMON/CNAMEX/NAMEX (1 J/CNAMER/NAMERILY g2~1:
COMMGER /CSIMUL/IPRINSIPRATE IDUT ¢NPTSNPTMAX o INDMAX ; TINC s TMAX

1 INDEXLIPLDTLIDENT(4)

COMMON/CTIMEZTIME
COMMGN/CPRINT/PRTNAM(IO}9LPRT(10)
COMMON/CSMPAR /SMPAR(103, ICSSICRL

! COMMON #CSCALE/ SCALE{5y436)3sNVAR{ 522,6)} sNPLTS{6}

i COMMOR ZCPLOTS? INDPLY sINDWRIJOPTL3CG)}:PLOYID! 5),PTITLE(l B)s

] + IPGPTLIO0)

DIMENSION DSPLY({1)

DIMENSION IVAR({5:2,6),IVRCOD(31}

OIMENSTON NVRDMY( 5¢2.6} = -

REAL MVAR NVRDMY

DIMENSIIOM SSAVE{31)

DIMENSION OWORK({L). IA(I),IB(l),IC(I!,A{IIgRATIGﬁIB:XICSAV(lE:
i 1 ID{LI;EVRILE»EVIEL) XDATO(L) ,WNEL} 2 DAMPRELY
5 REAL NAMEXsNAMER »INDEPa2SMPAR

: REAL LIMIT
i DATA ICN/4HpIC £,IBLNK/10H /3 TPOM/10H4—4—t—4—+—/
T REWIND 25 | |

. ========= GLENERATE CODES FOR PLOVTTED QUANTITIES

| C ===s====== DETERMINE CODE OF STEADY SYATE PARAMETER

C.AL.L COOGEN (INDEPoICSS, IND3 9RETURNS {4100}
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INDEX=0

==z=s===== IF R0 STEADY STATE PARAMETER, SKIP PLOTTING
IF { IND-LT«CG )} GO 7O 70
FIND CODE NUMSERS FOR THIS STEADY STATE

(%]
i
1

NVAR = PARAHETER-NAHES-FUR EACH PLOT
IVAR — PCINTERS INTO IVRLOD FOR EALH PARAMETER
IVRGCOD — URIQUE CODE NUMBERS US£D IN THIS SIMULATICN

OO0 eO

NCODES = 1
NDISP = 0
IVRCGDL L) = IND
DO 65 d=1.6
IMAX = NPLTS(J}
IF § IMAX EQa @ ) GO TO 65
NDISP = J : :
Dd &0 I= 1,1HAX
LALL CODGEN (NVAR{ Iy13J1s0,IVL}, RETURNS(20}
20 CONTINUE
0O 30 K=1:NCODES
IF [ IVRCOD{(K) -ME- IV1 )} GO TO 3G
IVAR{Z1,4) = K
&0 TO 40
30 CONTINUE
NGCODES = NCOD:S + 1
IVRCODI{NCCDES)} = IVL
IVAR(IyLsd) = NCUDES
40 CONTIRUE
IVAR({I;2,J) = 1
60 CONTINUEL
65 CONTINUE
70 CONTINUE

====z=cz=  GENERATE LINEAR STABILITY MATRIX

CALL STABMX{NSIMyXDOT(sICOUNT;RATIO;A:NLIN:O)
========= CONVERT PRINT CONTROL TO INTEGER
2160 IPRINT= PRINT
===z==== SET OUTPUT AND LIMIT CONTROLS
IPRIM = IPRINT
ITLIM=arF2X (LIMIT)
IF(POINTS.LTa2.} POINTS=Za
IPOINT=IFIX({POINTS}
IF(IPOINT.GT.INDMAX} IPOINT=ENDMAX
¢ =======z== SAVE INITIAL OPERATING PGINT
CALL XFRIXICsXICSAVsNSIM)
| IF{IND.GE.O) GO TG 2168
==c====== PRINT TITL: IF NO SS PARAMETER WAS BIVEN
WRITE(6¢2166)ITLIM
2166 FORMATEIHL /30X TH/®/%/%/ 93X % STEADY STATE ANALYSIS® g3y PTH/ R/ 2/%/
1/730Xy*A MAXIMUM OF %,14% ITERATIONS CAN BE USED®/)
GO TO 3100
2168 ICX=IBLNK
I0PT (2} =10PT(2) +1
====s==== TFEST IF SS PARAMETER IS STATE
IF(ICSSEQa1l) ICX=ICN
IOPT(3) = IBLNK
10PT(4) = IBLNK
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CALL DTTIM {IOPT{3})}
G ==s====== PRINT TITLE WITH S5 PARAHETER
WRITE{6221T0} INDEP s ICK e XSTART o XSTAP s X TLIM»PTETLE L TOPT{ 2}, IOPT (3},
1 10P%L4})
2170 FORMAT( 45X o4 \H/ B/ %P HS STEADY STATE ANALYSIS FRIESES
1 #/730X:8HVARIED 2A5:A495HFROM »G10e4s4H TO G104y
2 4Xe%A MAKIMUN OF #,14,
3 % ITERATIONS CAM BE USED PER ANALYSISH//Z6X=BA10//
4 15X sHCASE NOa%,14,27X:2A12}
1¥50 DELTA={XSTOP-XSTARTI/{IPOINT~1)
INDEX=1
IPLOT=1
PARAM=XSTART
CALL VARDUT{INDsPARSAV)
3000 CALL VARMOD{INDyPARAMY
00 3020 I=1.HSIM
3020 X{I}=XIC(I)
WRITEL 6230501 INDEP,ICXsPARAM
3050 FORMAT{ 4HO 1Al 3A%4e3H = :61l2.6)
==sz====x=  SET STEADY SIATE CALCULATICGN FLAG = 1 {SUCCESS}
3100 IS85=1
312G P=IPRINT
LTMAX=-TABS(ITLIM)

C ========== CALCULATE INITIAL JALGbIAN OF SYSTEM
IF{INDER<GToL)CALL STABMX(NSIMsXDOTO: ICOUNTyRATIO-ARLIN,O}
¢ ======== TRANSFER X T0 DAMPR AND COMPRESS OUT FROZEM STATES
J=

DO 3:30 I1=1N5IM
IF{INTIL)EG.0}G0 T0 3130
J=d 1
DAMPR{J)=X{1}
3130 CONTINUE

========= CALL RONLINEAR SIMULTAREOUS EQUATICON SOLVER
CALL QNHTZ2(DAMPR yMLINSNLIRkeEQMO; Py uiB1 o ITHAX s IC 22 sIBRMS A,
1 RATIOsERROR,NSIM}

=========== TRAMSFER STEADY STATE TG STATE VECTUR X AND UNCOMPRESS

00 3145 I=1,NSIM
IF(INT(I).EQ.0)60 TO 3140
J=J+ 1
X {1} =DAHPRLS)
60 TU 3145

3140 X(I)=XICSAV(I}
3145 CONTINUE

======= TEST FOR SUCCESSFUL STEADY STATE CALCULATION

IF{P.NE.~1}GO TO 3170

==s======= SET STEADY STATE FLAG = 0 (FAILURE}
3150 I$S=0

| WRITE(6353160)
3160 FORMAT(/5Xy15H* %% HARNING #%%;5X ,*CONVERGENCE CRITERIA NOT SATISFI

1ED. SOLWTION MAY BE INVALID#/)
GO TO 4000

==z===== TEST IF §S PARAMETER WAS SPECEIFIED

3170 IF(IND.LT.0} &U TO 4000
IF(ITLIKGEQw0} INDEX=IPOINT
===gs==== TEST TO ASSURE THAT RATES ARE PRINTED.
IF(IPRINT.EQ.5)CALL LPRINT{2,TIME}
CALL LPRINT{IPRINT,TIKE}
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c

===s===s=  SAVE PLOT DATA
IF { INDEX 6T« INDMAX )} GG TO 110

IF { INDPLT .EQ. O } GO T0 130 s

DO 100 K=1,NCODES
CALL VAROUT {IVRCOD{K];SSAVE(K))
100 CONTIHUE
WRITE (25) SSAVE
60 TO 130
110 CONT INUE
WRITE (65120) _

120 FORMA1 (///1H O(LH¥*),THWARNING, 10 (LH¥]},566H THE KUMBER OF DATA P
+OINTS EXCEEDS AVAILABLE STURAGE FOR GNE RUN. 520(1H%3//
+28X:4GH THE DATA TO THIS POINT WLl BE PLOTTED.///)

G0 TG 2763
130 CONT INUE
IF(INDEX.LTIPOINT) GO TO 2706
s==s==== RESTORE 5§ PARAMETER 10 ORIGINAL VALUE

2783 CALL VARMOD({IND,PARSAV)

=s====z=== RESTORE OPZRATING PUOINT TO ORIGINAL VALUE
LALL XFRUXILSAVLXICNSIM)
WRITE{ &+287%)

WRITE PLOTY DATA.

JF{IND LT u0-0OR.INDPLTLEQLOMG0 TO 200
========= TRANSFER PLOT DATA TC PLOT TAP: ~— TAPE30
10PTI1} = 5
IOPTES)Y = wWDISP
DO 150 1=1.,NDISP
IOPT(5+1) = NPLTS{Ii
150 CONTINUE

IOPT{12} = INDEX
I0PT{13) = NCODES
IOPTEL4) = IPUPT({3)

DO 155 K=1,NDISP
D0 153 I=X.5

NVRDMY{LsksK) = NVARILp1.K}
153 CONTINUE

B0 135 I=15

WVRDMY{I1:24K} = ImDEP

155 CONTINUE
WRITE (30} I0PT,PLOTIDsPTITLE
WRITE (30} SCALEsNVRDMY,IVAR
REWIND 45 -
DO 180 I=1,INDEX
READ (25} SSAVE
WRITE {30} SSAVE
180 CONTIRUE
REWIND 25
INDHR = 1
200 CONTIMUE
IFTISS4EQWGIRETURN R1

RETURN

4000 IFLIPRINTLEQ.5)CALL LPRINT{2,TIME}

CALL LPRINT{IPRINT,TIME]}
s=======s= LET XIC = STEADY STATE OPERATING POINT

162 BCS 40262-2



i e

CALL XFR({XyXICsNSIM)

C ====z==== GENERATE LINEAR STABILITY MATRIX

CALL STABMX INSIMeXDOTOsICOUNT,RATIOpApML Ita0)

=====z==== (CALCULATE EIGENVALUES

2862

CALL EGVL3(AyRATIO;EVREVIsIAgIBoICsIDsDWORKy LaE~L14 s NLINsNLIN)
CALL NATFRQUEVREVI VN DAMPR »NLINSRPOLES)

! =====x==== PRINT EIGENVALUES

1

WRITE(6y286T)F NLIN

2867 FORMATL///7F545H  SYSTEM EIGENVALUES AT THIS IPERATINﬁ POINT

/IIZBX,I392X7*EIG:MUALUtS*leX:*REAL*:9Xg*IMAEINARY*

Iy GX+*NATURAL FREQ.¥*y5Xy*DAMPING RATIO®)

DO 2867 I=Ly#&POLES
CJ=I8LNK :
IF(EVI{I)«6Ta0a} J=IPOM

2868 HRITz(b:ZBé?)i:EVR(I}rJuEVI£1§sHﬂ£IlgﬂAM°R£I}
2569 FORMAT(3XyI353KeG12.692X7A29061 2. 694X92616.6)

WRITE{(622B7L)

2871 FORMATL////7})

GO T0 2783

======== ADVANLCE PLOT INDEX AND S5 PARAHETER
2766 INDEX=INDEX+1

PARAM=PARAM+DELTA
&0 TO 3000

4100 WRITE(6y4101} INDEP
43101 FORMATIZ/10X 31H%0: WARNING ¥¥k CAN®T LDENTIFYyIXsABsIX:
1 23HAS A VALID STEADY STATE PARAMETER//}

WRITELGL 2871
RETURN R1
END
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CSTABMX
SUBROUTINE S?ABMxtNSIHgKDDTOq!CBUNT,RATID,A,NLIN ITEST)
VERSION 3. REVISED: APRIL 30 1976
PURPOSE CALCULATE STABILITY MATRIX
CALL S“QUENCE '
ITEST = XODE OF STABILITY MATRIX CALCULATION

ITEST = 0 SKIP RATIO MATRIX CALCULATION
ITEST = 1 CALCULATE RATIO MATRIX + STABILITY MATRIX
ITEST = 2 CALCULATE STABILITY MATRIX + COMPARE WITH
-~ PREVIOUSLY CALCULATED A MATRIX
ITEST = 3 CALCULATE OnLY THOSE ELEMENTS GF A MATRIX
AS INDICATED BY THE CODES STORED IN RATIO
ITEST = -1 SAME AS ITEST = 0. (THIS CONDITION DCCURS

WHEN MORE THAN 400 /A/ ELEMENTS CHANGE OURING
ITEST = 2.)
REAL XDOTO{1)}sRATIC{E)A(L) X (1} ,XDOTI1)
INTEGER INT(1) |
COMMON /CX/X/CXDOT/XDOE/CINIZINTZCXIC/XIC (L) /ERMESS/TFATAL, IERR
COMMGN/CNTRLSZANTYPE » TPR INT yMODE £ ERROR ( 1} /C TIME/ TIME
EQUIVALENGE (RATyIRATS
INDEXF{ILs 12541} =T L+{ 121 }%ML
€ ======== SET X = XIC (OPERATING PDINT}
DO 2810 I=EsNSIM
2810 X{I}=XIC(1)
IFLITEST.GE.2) 60 TO 2813 |
========= TURN CN ALL INTEGRATORS FOR INITIAL FUNCTION EVAL.
DG 2812 I=1,NSIM
IF(INTCI).EQ.O) INT(I}=2
2832 CONTINUE |
L =w===z==== EVALUATE MODEL RATES
C -~————— TURN ON ERROR MESSAGES IN MODEL
2813 IERR=1
CALL EQMO(TIME,TIME,1}
¢ ——————-~ TURW OFF ERROR MESSAGES IN MODEL
IERR =0
=m======= SAVE NOMINAL MODEL RATES
DO 2615 I=iy,NSIM
2815 XDOTG(I}=XDOT(I)
IF(ITEST—2) 2816281852900
2816 NLIN=NSIM
========= RESTORE FROZEN STATES AFTER IWITIAL FUNCTION EVAL. AND
C DETERMINE THE ORDER OF THE MODEL
DO 2614 I=LyNSIM
IF{INT(I}.NE.2) GO TO 2814
INT{I)=0
RLIN=NLIN-1
2814 CONTINUE
2818 KI=0
~ ICUUNT=0 | -
s==m=====z====== SCAN COLUMNS OF STABILITY MATRIX ==s===s===
DO 2B45 J=1yNSIM
========= &KIP FROZEN STATES
IF(INTEJ ) NE-G) GO TO 2820

OO0 0OCO00N0O0nN

K1=K1i+1
G8 TO 2845
{ ======== PERTURB THE JTH S5TATE
2620 X{Jd)=X{J}+ERROR{J]
C ======== EVALUATE MODEL RATES
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CALL EQMUiTIME:YIﬁE:li

K2=0
¢ ========c======= SCAN ROMS OF STABILITY MATRIX =====s=s=s=o=
00 2830 I=LsNSIN
( ===c==z== SKIP FROZEN STATES.
IFLINT(I)-NE.O} GO TG 2821
K2=K2+1
GO TO 2830

2821 J2=TRDEAF{I-K2sJ-KisNLIN]}
IF{ITEST-NE-2} GO TO 2825
{ ===s=s=zzoms CALCULATE STABILITY MATRIX ELEMENT
XDUM={XDOTE{I)}-XDOTO( L} ) /ERRORLJ)
s===z==== (COMPARE 70 PREVIDUSLY CALCULATED VALUE
IF{XDUMLEQ.ALJ2})} GO TO 2830
ICOUNT=ICOUNT+L
IF{ICOUNT<6T-400) GO TG 2823
========  GENERATE CODE IDEMTIFYING FHOSE ELEMENTS THAT CHARGE
IRAT=1+1000%3+10000060%52
RATIO(ICOUNTY=RAT
ALJ2Z2 }=XDUM
GO TO 2830
2823 1TEST=—1
========z= CALCULATE STABILITY MATRIX ELEMENT
2825 A(S2)={XDOT(I}-XDOTCO{(L}} /ERRORLJ?
Z2B30 CONT INUE
IFLITESTNELL) 60 TG 2846
C =======w== LINEARITY EVALUATION USING 172 SIZE PzRTURBATICN
XUII=XTC{J)+ . 5+ERROR{J }
CALL EOMOITIME,TIME,1)
K2=0
DO ZbG4 Y=Ll NSIM
IFLINTLL} aNELO) GO TOQ 2835
K2=K2+1
40 TO 2844
2835 XDUM={XDOT{1i—XDOTO{I}})/ERROR{J} ¥2.
JZ=XNDEXF{I—-K2, K1 :NI_LEN)
IF(AC(J2))283792840,2837
2837 RATIOLJZ)=XDUM/ALJI2)
IF(ABS{RATIO(JZ2)-1a) «GTa el) ECOUNT=ICOUNT+L
GO TN 2844
2840 RATIU(JSZ)=1-
2844 CONTINGE
2846 LONTINUE
X(II=XICke s
2845 CONTINUE
RETURN
sz====== CALCULATE ORLY THOSE ELEMEXTS OF STABILITY MATRIX THATY
ARE CHANGINGa

o0

2900 KL=ICGUNT
Ka2=0
2910 IF(Kl.LE.O) RETURN
C s======= DETERMINE ELEMENTS OF STABILITY MATRIX TL BE EVAILUATED
c FROM CODES STORED IN RATiU.
RAT=RATIOIK1}
J2=1RAT/1000G00
J=IRAT/1000-32%1000
I=IRAT-J2%1000000~J*20 00
Rl=K3i~-1
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IF{J.EQ.K2]} GO TG 2920
K2=d | :
AEJI=XLJIV+ERROR(J}

CALL EQMO{TIME,TIME.1}
X{J1=XIC{J)

m=m===== CALCULATE STABILITY MATRIX ELEMENT

————

2620

166

A{S2)=(XOOT{E}-XDOTOLX}) FERROR (.1}
50 T8 2910
END

o e e e 17 e K. A1 4 At < et e e e = o i At e e 8

BCS 40262-2



CSTEPL

G VER
C
C CAL
o
C DES

100

101

L e

500

 ====

600

601

602

BCS

SUBROUTINE STEPL(TIME,TINC]

SION 4o REVISEDS SEPT 17 1976
PURPGSE= CALL INTEGRATION SCHEME SELECTED BY WODE VARIABLE

L SEQUENCE: TIME - CURRENT TIME

. TINC = TIME STEP TO BE TAKER TO REXT REPORT INTERVAL
IGNED BY: JaDo BURROUGHS - FEB 1974
COMMON/CORDER/ NSIM MOV y MOP/CX/X {13 /CXDOT/XDOT{ L}

COMMON/CNTRLS/INSTR y IPRENT o MODE ¢ ERRCORE 1}

CUMMUN!CRURKIAilJI&HURKNINN7N19N29N37N4,N59N6:N7
COMMON/CTIME/TIM/CSIMUL ADUMITT ) p TMAX/CNAMEX/RAMEX{ 1)

COMMON/CDIFS/JdSTART fKINXT o TP

mz========s=x=  SET NEXT PRINY TIME

TP=TIME+TINC
GD FGi500,1003600)2M0DE

== ==z==s=ox NRKYS INTEGRATOR =Ss=szoss=sowms

LALL DVERLAY{GHNRKYSy491,6HRECALL)

i
I
B

IF{TIMESGTWTMAX) WRITE(OyLOL) (I NAMEX{I) pA(NT+I~1)I=LHSIM)
FORMAT(//74TXy FINTEGRATOR STEP SIZE LIMITING COUNTS*/
L 5(1491X,A8;2H— 111.5))

RIN1T= '

IFIMODE. EQ.I»RND.TIME.LT-TP—.GUBOE}GU T0 505

RETURN

IFLKINIT.EQ.0) GO TO 100

————————————————— GEAR INTEGRATOR =====

CALL OVERLAY(6HNONSIMs4 92, 6HRECALL)
IFEKINIT-NE-O} RETURN
G0 TG LOG

e o ——— =

START GEAR INTEGRATIOM MITH IMIWIAL CALL TO NRKVS

s===smmmzoomm= FIXED STEP INTEGRATOR oSN SEronEoST RS

DT2=FINC*.5

CALL EQMO(TIMES; TENC,0)
B0 601 I=1sNSIM
ALL)}=X{I}+DT2%XDDTL1)
X(1)=X{ I}+TINCHXDGTLI}
TIME=T IME+T INC

CALL EQMO{TIMEsTINC,0)
DD 602 I=1sNSIN
X(I)=A{I}+DT2*XDOT(I)
RETURN

END
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SUBROUTINE TABIM(TABs TABNAM MAXDIMLOCTAB NOTAB}
VERSION 2.1 REVISEDz JAN 7 1976
PURPOSE: PROVIDE FREE FIELD READ OF TABULAR DATA FOR EITHER

SINGLE OR DOUBLE TABLE LOOKUPS
CALL SEQUENCE: TAB — ARRAY INTO WHICH DATA WILL BE LOADED
' TABNAM =~ ARRAY DF ALLOWABLE TABLE NAMES
MAXDIM —~ ARRAY OF MAX. DIMENSIONS FOR TABLES
LOCTAB — ARRAY OF TABLE LOCATIONS I& ARRAY TAB
. NOTAB - NO. OF TABLES Ift MODEL

METHODE™ " TABLE~DESCRYIPTION 15 IN THE FOLLOWING FORMAT

CARD I  TABLE  TABLE NAME NX N2

CARD 2% SECONDARY INDEPENDENT VARIABLE TABLE

CARD 3% PRIMARY INDEPEMDENT VARIABLE TABLE

CARD 4% DEPENDENMT VARIABLE TABLE

FUSE AS MANY CARDS AS DESIRED. MUST START TABLE WITH
A NEW CARD. MUST GIVE NZ,NXs AND NX*NZ POINTS RESPECTIVELY
IN EACH TABLE.

NX — NG. OF PGINTS IM PRIMARY IND. VAR. TABLE

NZ — NO. OF POUNTS IN SECONDARY IND. VAR. TABLE

DATA ITEMS ARE FREE FIELD. ITEMS MUST BE SEPERATED BY ELITHER

2 GR MORE BLANKS,CGMMA,EQUALS, LR LEFT OR RIGHT PARENTHESIS

COMMON/CIB/IREADy IWRITE g IDIAG

DIMEMSIGN CAROD(&),TABCL) ; TABNAME L) sMAXDIM{1) 5 LOCTABCY)

iQ aX=0
NZ=0
MODE=0
WRITECIWRITEL201}
20 FORMAT(/A/77/}
L =2 READ DATA LARD
100 READ{IREAD,10L)CARD
101 FORMAT{BALO)
IF(E0F{ IREAD)} -RE-DIBU TO 6526
L —> SET CHARALTER INDEX
INDEX=L
£ —> LOCATE NZXT PHRASE
120 CALL NXTPH{CARD,INDEX;PHRS)
C > TEST FOR BLAMK PHRASE
IF{PHRS o EQa 1L.OH 160 TO 160
C —-> TEST GPERATING MODE
IF{MODENE.DO)IGO TO 130
{ ======s==ss=s==azss==z=== MODE=0 == CHECK FOR TABLE
CALL NUMERC{PHRS)IRETURNS{122}
GO TO 100
122 IF{PHRSNELSHFABLEIGO TO 6500
MODE=1
GD TO 120
130 EF{RGDE.GT-1}60 TO 140
C sS===o=zcososszazz=ssos=sxz MODE=1 == STORE TABLE NAME
CALL NUMERCIPHRS) RETURRSI160]
C —=—> NUMERIC PHRS
GG TDO 63060
g —> CONVERT BCD TG REAL
P T e T ==== MODE ~GT. 1
140 CALL NUMERC(PHRSlyRETURNS{bZGOD
CALL BCDREL{PHRS, PHRS)
c ——> BRANCH TO TASK INDICATED BY MODE
160 G0 TO{1000,200C300054000+5000,6000) ¢MGDE
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[, ss==s==comsssm=csxzszzassas MODE=1 == S$TOGRE TABLE NAME
1000 CALL LCMPHIPHRS ; TABNAMMOTAB:1MTAB)
IF(8TAB«LEL0}GO TO 1100

C —> STARTING LOCATION FOR TABLE DATA
LOC=1.0CTAB{NTAB)
C —> LAST WORD ADDRESS FOR TABLZ DATA

MAX=MAXDIMINTAD)}+LEC~L
TAB{LOC }=PHRS
MODE=2
50 TO 120 :
1100 WRITLIIHRITEQLLOIIPHRS
1101 FORMATILTH %% WARNING *%% ,ALl0s
1#I5 NOT & VALID TABLE MAME FUR THIS MODEL. DATA WILL BE IGNURED#)
GO TO 10 ' - ‘
== = szrssomsmoss MODE=2 == SFORE NO. POINTS IN PRI. IND. TABL
2060 TAB{LOC+1}=PHRS
NYXMAX=PHRS
MGDE=3
CaLL RXTIPHICARD g IMDEX 9 PHRS)
GO TO 140
{ ====z==s==s=sss=ssoo==z== MODE=3 == STORE NO. POINMTS IM SEC. IiD. TABLE
3000 LOC=LGC#Z ' ' - ' '
TAB{LOC}=PHRS
MZMAX=PHRS
L ——> -~ TEST IF THERE IS A SECONDAY INDEPENDENT VAR. TABLE
IFINZMAX-LE.1)} GO TDO 3020
MODE=4
G0 TG 3040
3020 MODE=5
NZMAX=0
3040  ITAB=LGC
IF (LOC+NXMAX+NZMAX +NXMAXHMAXG ! Lo NZMAX) LECMAX)IGO TO 100
LIM=MAXDIMINTAB)}-3
WRITE(INRITE 3041 INXMAX g NZMAX s LIM
3041 FORRATILTH *¥%= WARNING ¥ T4.% PRIMARY AND #,%¥4,
i% SECONDARY INDEPENDENT VARIABLE POINTS EXCEEDS THE %,
2140% WORD STORALE LIMIT FOR THE®R/21X,
3%FOLLOWIMG TABLE. . SOME DATA WILL BE LOST.%/)
GO TO 100
====zz=s=z=ss===  MODE=4 == STORE SECONDARY IND. VAR. TABLE
4000 NI=NZ+1
IF{NZ.GTNZMAXIGO TO 4040
4020 ITAB=1TAB+L

C —=> LIMIT DATA TU TAB ARRAY MAX.
IF(ITABLLE.MAX)TAB(ITAB}=PHRS
60 TD 12¢

4040 MODE=5

L ===ss=s=rz==sz===c===== MODE=5 == STORE PR1. INB. ¥AR. TABLE

5000 NX=HX+1
IFINX.LE-HXMAXIGO TO 4020
MOBE=6
 NX=0
NZ =0
[ o==so=ssocmssomommzmz==es BODE=G =
&000  ITAB=ITAB+1
IF{LTABLE.MAX}TABCITAR) =PHRS
MX=NX+1
IF{HX-LT-NXMAX}IGO TO 120

STURE DEPEMDENT VAR. TABLE
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NX=0

NZ=NZ+l
IF{NZoLT-NZMAX)}GC TD 120

C —> TABLE READ IN COMPLETE — PRINT

6020 WRITE(IWRITE:60Z21)TABILOC-2)

6021 FORMAT{20X#TABLE %342/} S :

L ——=> TEST If THERE ARE Z INDEPENDENY VAR.

I} {NZMAX «LE=0)GO TG 6100
‘ WRITE{IWKITEL6031)

6031 FORMAT{ZLOXy*SECONDARY INDEPENDENT VARIABLE TABLE®/)
ITAB=LOC
WRITE(EWRITE 6041) (TARBLITAB+I} s1=1,NZMAX}

‘6041 FORMAT(LO(3X,GL0.4}}

6100 WRITE(IWRITEp&lOL}

6101 FORMAT{/10X¢#PRIMARY INDEPENDENT VARIABLEZ TABLEX/)
ITAB=LOC+NZMAX
WRITE(IMRITE 6041} ETAS{ITABHL) 9 I=1MXMAX)
ITAB=LOC+NXMAX+NZMAX
NZ=0
WRITE(IWRITE,6121)

6121 FORMATUZLUXg *DEPERDENT VARIABLE TABLE®/)

6140 HWRITE(IWRITE,S041LM{TABLITABHEI) I=1RXMAX}

NZ=NZ+1L

IFINZ.GE-NZMAX} GO 10O 6400
ITAB=ITAB+NXMAX

GO TO 6140

6200 BACKSPACE IREAD
WRITE(IWRITE 6201 )CARD

6201 FORMAT{S0H #*%¥ WARNING +%% NOM~NUMERIC DATA ONM THIS CARD—>.BAL0

1717V oBHILL READ NEXT TABLE®/A)
GO TT 6820
6300 WRITE(IWRITE;6301)}CARD
530%L FORMAT{46H *+% WARNING %% NON—-ALPHA NAME ON THIS CARD——>s
1BA10/LTX e #WILL IGNORE THIS CARD®/)
GG TG 100
6460 WRITE(IWRITES20)
GO TO 10

6500 BACKSPACE IREAD

C ——> CHECK THAT ALL TABLES HAVE BEEN INPUT

6520 DO 6340 I=1lgNOTAB
LOC=LOCTAB{T)}
IFEKOMSTRITABRAMIT) 2,7y TAB(LDOC) ;1) <EQ.Q)GO TO 6540
WRITE(IWRITE, 6531 TABNAMLL)

6531 FORMAT{//35H %% WARMING **¥* DATA FOR TABLE A7,

1+ HAS MUT BEEN INPUT®/S) :

6540 CONTIRNUE
RETURN
ERND
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CTFEVAL
SUBROGUTINE TFEVAL(UMEGAgPBLES.PDLFgNszLFLA611QUADyPHASEi

C VERSION 2. REVISED= DBEC 23 1975
{ PURPOSE: EVALUATE TRANSFER FUNCTION COMPLEX VALUE AT SPECIFIED
c FREQUEKLCY
C CALL SEQUENCE2 OMEGA ~— SPECIFIED FREQUENCYsy RoMeSo {(COMPLEX)
C POLES — SYSTEM EIGENVALUES WITH SM PARAMETER = 0
C POLE — SYSTEM EIGENVALUES WITH ROMINAL SM PARAMETER
g N — SYSTEM DRDZR
c R ~ OPEN LOOP TRANSFER FUNCTION (CDMPLEX)
c LFLAG — ZERO PHASE FLAG. LFLAG = 0 —=— PHASE>TQOL.
c : LELAG = 1 ~— PHASEXTOLa
C IQUAD ~ TRANSFER FUNCTION QUADRANT
C PHASE — APPROXIMATE PHASE ANGLE, RADIANS.
C DESIGNED BY: JaD« BURROUGHS FEB 1969

COMPLEX POLESIN)POLE(N] OMEGA SR

DOUBLE PRECISION RRoRIpNReDR#DIsRRLIRR2:RR3 MBI

COMMON FCHORKARRRRIZMRyDRyDLyRRE,RRZ,RR3 N1

RR=1 .00

RI=0.D0
¢ ===s==== (ALC. ONE MINUS THE CDMPLEX PRODUCT OF {FREQ-CLUSED LOOP
C POGLES) / (FREQ-OPEN LOOP PGLES)

DO 100 I=Ls

MR=DBLE(~REAL{POLE(L)})

M1=DbLE{ ALMAG{ORESAI~ALMAGEPOLE( T 3 )}

DR=DBLE{~REAL (POLES(I})}

DI=DBLE(AIMAG{OMIGA) —AIMAG(POLES(I)))

RR 2~ DABS (DR}

RR2=[4BSIDI)

1F{RR1.EQe0eD0-AND-RRZEQ=G-D0}G0O TO 100

IF{RRL.LT.RRZ}GO TO 50
25 RR1=1.DO+tDI/DR)*%2

RR2= (NR/DR+NI#DI/DR*42) /RR1

RR3= (-NR*DI/DR¥%2+NI/DR}/RR1

RRL=RR*RR2Z—R I#RR 3

RI=RR*RR3+RI*RR2

RR=RR1

&0 TO 100
50 RRI=NR

MR=N 1 :

NI=-RR1 :

RR1=DR ;

DR=D1I @
DI=-RR1 - . ;

60 TG 25 *
100 CONTINUE

R={leslla }—CHPLX {SNGL{RR } s SNGLIRI})

PHASE=1.57G796

¢ ========= CALCULATE APPROXIMATE PHASE ANGLE
IF({REAL {R} «ME 0. JPHASE=A IMAG(R }/REALER)}
LFLAG=0 | | |

{ ========z T£ST FOR ZERO PHASE. TOLERANCE = .00001 RADIANS
IF(ABS(PHASE}«LT« 00001 )} LFLAG=L

C ======== DETERMINE QUADRANT OF TRANSFER FUNCTION

IFIREAL{R}LTs 0o) GO TO 200.
IF(AIMAG(R}LT. 0o} &GD TGO 300
IQuAD=1
RETURN
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200 IF{AIMAGIR}.LT.
IQUAD=2
RETURN

250 IQUAD=3
RETURNM

300 IQUAD=%

RETURN
EMD

0.} GO TO 250
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CVERLAY(TFBTCHs 750}
PROGRAM TFBYCH
C VERSIDON 3.1 REVISED: OCT 7 1976
C PURPOSE:s CONTROL THE CALCULATION OF TRANSFER FUNCTIONS.

C DESIGNEL BY: J.D. BURROUGHS FZB 1974
COMMOR/CURDERSNSIM pNUV «ROP :
LOMMCN/CPROGN/DUML{4) s NINPUT o NOUT s DUMZE2)
COMMON/CPROV/DUM3({ 11 ) s FMAK s FMIN, DUMSG{ 7}

COMMON /CXIC/XKIC(L }/CINT/INT(L)

COMMON /FCNTRLS/ANTYPE s IPRINTMODE,ERROR(1)

CCMMON FCWORK/ZGAIRIZO) ¢PHASE{S0) s FREQIS0) ITITLEIQ) 2 XMINIZ) 5
1 XMAX{2),YHINEZ2) s YHAX(Z)

COMMON/CRAMEX/NAMEX{L)

COMMON ZCWDRKM/ NNy 8L 9829 N3 o N4 N5, RE RT

COMMON /CPLOTS/ INDPLTINDWR2EDPTL30}:PLOUTIDL 5),PTITLE{ 8},
+ IPOPT(10}

REAL XoPT{3)

EQUIVALENLE (XOPTlL) IOPT{1}}

EGQUIVALENCE(ASGAIN}

REAL NAHEX NIHPUT.N0UT

DIRZNSION JTYPE{Z2)sA(1}

DATA JTYPE/L.34

DATA 1IBLMK /4H ’

NPTS = 50

L =========== GENERATE IDENTIFICATLION COBES FOR TF INPUT AND

c TF QUTPUT PARAMETERS
CALL CODGEN{NINPUT 03 INPUT)I+RETURNS{4000}

CALL CORGEN{NQUT s0:I0UT) »RETURNS {4020]}
IOPTI3} = IBLNK
I0PT(4) = IbBLEK
CALL DTTIM (IOPTE3})
WRITE{6:3020 ) INPUT NOUT oPTITLE, IOPT{3] ,10PT{ 4}
3020 FORMAT(4UXe4BH/*S %%/ TRANSF ER FUNCTION ANALYSIS Ve TLTETS
1 7/751X+5HFROM ABs4H TO 2A8//726X98A10//54X:2A12%

C =========c= PRINT OPTRATING POINT AND PERTURBATIUNM SI1ZE

URITE(6y2809) LLNAMEX (L)} o XIC{Z},ERRORIE}INTIL} s I=F pNSIM]
2809 FORMAT(//

1 TXeSHSTATE9O X y*OPERATING PERTURBATION INTEGRATOR*/

2By ENAMEF 9 EX o ¥POINTH 9 IX ¢ ¥ SLZEF o8 X ¢ *CONTRUL %/

2 {1591X7A05614.5¢01243419))

z======== [LALCULATE TRANSFER FUNCTION GAIM AND PHASE

CALL TRNFCN{INMPUT;IOUT sNSEM,;NLINGAIN;PHASE;FREQvAAINNY yA{NI},
L A(NZ}pA(NiBgA(N%)sA{NS}gA(N&B,A(NB!qA(N@!,AKN&)yA(Nlll'

L. RETURNS (3390}
JPLOT=1

=====z====  PRINT RESULTS IF MANUAL SCALES WoRE NOT SPECIFIED.
IFCFMINLGE-FMAXIWRITE( 6 3320 )L {FREQII+I{K-1)*10) sI1=Xy1GC}y
- L (GAIN{I+{K—L)*10):I=1,10) s {PHASE{I+(K~1I%10),E=1,10)4K=1,5}
3320 FORMAT(/ (k0 FREQayRPS23¥9100E2.5/TX9¥GAINZ ¥ L0612 .5/0Xs¥PHASES %,

1 106X2.5))
IF { FMIN .6E. FMAX } GO TO 400
FREQE1)} = FMIN '
FREQ (NPTS) = FMAX

s=======x= CALCULATE RESPONSE QOVER SPECIFIED RANGE

CALL RESPON(INPUTI0UTsNSTMyNLIN,GAIN:PHASE s FREQAsAINNYAINL),

1 AfNZ2),A{N3) s AIMNED g AINS)} AINGI2AIN3) sALN4) gAING) yAINL) )y '

1 RETURKS (33901}

BCS 40262-2 ‘ . 173




i b e

HRITE{G 3320 ) ({FREQ{ X+ {K—L}*10} X=Xy 10}y
I {GAIN{I+#+{R—-L)%10}s1=1410) ¢ {PHASELI+{K~L}*L0}sI1=1210)sK=1s51}
400 CONTINUE :
WRITE(653321}
3321 FORMAT(/7777)
c
c SET PLOT PARAMETERS.
C .
IF { INDPLT EQ~ O 3} GO 70 6000
IOPT(L) = 4
IOPT (2} IGPT(Z2) + 1
IOPT (%) IPOPTIS)
I0PTE 6) IPOPT{G)
IOPT( 73 ipoPTIT)
IorPT{ 83 NPTS
XOPT {9} = NINPUT
XOPT {10} "ROUT
DO 300 I=11,19
300 I0PT(I¥ = 0O
z======z===  WRITE PLOT DATA ONMTO TAPE3D
WRITE (30} IOPT<PLOTIL.PTITLE
URITE (30} (FREQII}pEZ=1oNPTSIs(GAIN{E} ;I=1,NPTS)y
+ (PHASE(I]:I=1,NPTS}
INDWR = 1
GG TO 6000
3390 CONTINUE
WRITE{6.3321)
GO TO &000
4000 WRITE(654001) NINPUT
4001 FORMATLZ/ /710X 31H4¥%% WARMING *¥% CAN*T IDEMTIFYsiXeABpiX:
1 44HAS A VALID TRANSFER FUNCTION EMPUT PARAMETERZA/)
CALL CODoEN(NGUT0:I0UT) RETURNS{402G1}
WRITEL 6y 3321}
60 70 6000
4020 WRITE(67,4021] NOUT
4021 FORMAT(//10X,31H%%F WARKRING #%% CAN®T IDENTIFY:iXsA8,1X,
1 45HAS A VALID TRANSFF™ FUNCTION OUTPUT PARAMETER//)
HRITE(693321) '
6000 CONT INUE
END

(|

nen g
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SUBROUUTINE THSB2(AsIC,IANM)

SUBROUTINE TO TRANSFORM UPFER BLGCK TRIANGULAR MATRIX INTO
HESSENBURG FORM USING DIRECT REDUCTION WEITH PIVOTING. THE
MATRIX A IS REPLACED BY ITS UPPER HESSENBURG FORM AND THE
TRANSFORMATION ELEMENTS ARE STORED IN A BELOW THE FIRST
SUBD IAGDNAL. PIVOT IRFORMATION IS STURED IN 1A.

IC 1S THE VECTOR PASSING THE BLOCKING INFORMATION FROM THE
PRECONDITIONING ROUTINE PRECZa

METHOD USED IS ONE USING ELEMENTARY LINEAR TRANSFORMATIONS.

THIS PROGRAM WAS DESIGMEL AND CODED BY A. FREDERICK FATH GF
BOEING COMPUTER SERVICESy SEATTLE, WASHIRGTOMN. THIS VERSIONM
WAS LOMPLETED DURING APRIL 1975.

alelaNulalesRaRaNelaRulaly

DIMENSION A(MsL)zIA(L)YCLL)
DOUBLE PRECISIZION SUM
PO 10 I=1ish
IATLI=L

10 CONTFNUE
IF{N.LE.2) ReTURN
NA=IC(L?
Is=1
K=z

C LETERMINE MAXIMUM SIGMA

15 VM=0a,
1T=K
IF{MA.L.TaK®+l) S0 TO 32
DO 17 I=XuNA
IFLARSEAIIK-1}}LE.VM} GO TO 17
YM=ABS({A{E. (-1} }
IT=1

17 CONT INUE

Cc INTERCHANGE ROWS ANMD COLUMNS

J=TA (K}
IA(K)I=ZALIT)
IA{ITI=d
IFIK.EQIT} GO TC 22
DG 20 J=1N
VM=A(KpJ}
AtKe JI=ALLIT 2 4)

20 A(LIT s I=VM
DO 21 I=LyNA
VM=AT{LsK}
Al K)=ALI 1T}

2L A{L:ITi=VM

-G COMPUTE TRAMSFORMATION VARIABLES
22 IF{A{K:K—1)]) 30:3Z2,30
30 KK=K *1,

VM=L./A(KK~-1}
B3 31 J=KKg#A
31 Al JpK~LY=ALJ 4 R—L)} VM
C LOMPUTE NEW H AND SIGMAS
32 KeK+l
T KR=K-1
IK=1
Ii=2

IFtKK.LE.NA) GO TO 321
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321

33
34

35
36

=1e

176

IBR=1/+1

NA=IC(18)

a0 36 I=1isNA
IF{ILLELECIIR)) 6O TO 322
II=1C{IK}+2

IK=IK+1

IF{KwGT«NA} 50 TG 34
SUM=A{ L+ KK}

00 33 J=KeNA
SUMB=SUM+AC Ly J AL I KK~T)
AlI;KKI=5UM

IF{Io.Ta3) & TL 386
L=I—-1

IF{L aGT wKKl L=KK
IF{I1.6TsL)} &L TG 36
SUM=AfI KK}

O 35 J=11,L
SUM=SUM—A{TI,J-1L)*=A{J,KK}
AL KL} =5UM

CONT INUZ

IE{K-N) 153332450

RETURN

END
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SUBROGTINE TITLE (CARDyIMsTITLNT)

C VERSION 1. REVISED: HMAY 15 1975
G
C PURPGSE — TO LOCATE AND CENTER A TEXTUAL TITLE.
C
C CARD - INPUT CARD IMAGE
C IN — CHARACTER AT WHICH TO START SEARCH
C TITL — RESULTING TITLE
C NT — NUMBER OF CHARACTERS IN TITLE FIELD
[
DIMENSION CARDULL)}TITL(X}
JATA BLNK Z10H 7/
DATA COMMA F10H, 4 ¢ EQUAL /10H= 7
<
C FIND FIRST NON-BLANK CHARACTER.
C
B0 LO I=1#, B0
1 =1
CALL GETT{CARD-XIsCHAR}
IF { CHAR «£Q. CUMMA } GO TO 1O
IF §{ GHAR oEG. EQUAL )} GO TO i
IF { CHAR WNE. BLMK } GO TO 20
10 CONT INUc
RETURN
20 CONT INUZ
C
C Fi#D LAST GHARCTER.
C
Iz = 81
0D 30 1=X¥N+80
Iz =12 - 1
CALL GETTICARD:I27CHARD
IF { CHaR oME. BLBK } GO TO 40
30 CONT IRNUE
40 CONT INUEL
C
C MOVE TITLE INTO TITL ARRAY.
c

NW = ENT—~L} /7 10 + 1
DO 50 I=1ghM

TITLEI} = BLRK
50 CONTEINUE
NC = 12 - 1IE + 1
J1 = {(MT-NC) /7 2 + L
J2 = 4L + MC - 1
K =11

00 60 1I=dly42
CALL GETT{CARDyKoCHAR)
CALL PUTTE(TITLsLeCHAR}

K=H§ + 1

60 CONTINUEL
RETURMN
END
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C TRNFCN | |
SUBROUTINE TRNFCN(INPUT,XOUT ;MSIH,NLIN,GAIN,PHASEJFREQ,
1 AsRATIOyXBOTOrDWORKsIA#IBsIC,IDsEVR »EVI,POLESPOLESL) yRETURNS(RL)

C VERSION 3.1 REVISED: OCT 5 1976
C———>PURPOSE: : :
CALCULATE THE TRANSFER FUNCTION FROM SPECIFIED INPUT TO
QUTPUT POINTS IN MODEL. :
CALL SEQUENCE: INPUT ~ TF INPUT IDENTIFICATION CODE
louTt — TF DUTPUT IDENTIFICATION CODE
NSIM -~ MOMLINMEAR SYSTEM ORDER
NLIN — LINEAR MODEL ORDER (WITHOUT FROZEN STATES)
GAIN — 50 X L GAIN ARRAY
PHASE — 50 X 1  PHASE ANGLE ARRAY
FREG = 50 X 1 FREQUENLY ARRAY
NAME DESCRIPTICGH LGCATION
A — NLIN X NLIN WORK SPACE JCRDRKZALL}
RATIO ~ NLIN X NLIN WORK SPACE JCHORKAAINN
XDOTG — NMLIN X 1 WORK SPACE ZCWORKAAINT }
DWGRK — NLIN X 1 WORK SPACE SCWORK/ZA{NZ )
IA = NLIN X % WORK SPALE ZCHORK/AEIN3)
b — NLIN X 2 = WORK SPACE FCHORKAA(NG)
ic — NLIN X 1 WORK SPACE SCHORK/Z ALINS )
- iD —~ NLIN X 1 WORK SPACE /CHORKAAING }
EVR — NLIN X L WORK SPACE /CWORK/A{N3 )
EVI = NLIN X 1 WORK SPACE ZCHORK/ZAING )
PGLES — NLIN X 1 WORK SPACE ZCRGRKZA{NG }
POLEST — wiLIN X 1 WORK SPACE /CHORK/7A(NL)
RETURM RL — RETURN TAKEN WHEN ALGEBRAIC LOBP ENISTS
BETWEEN TRANSFER FUNCTION INPUT AND QUIPUl.
DESIGNED BY: J.D. BURKOUGHS FEB 1974

3isisisNzEzEaReEsleRslsisRnla Rl alsE el aNula e oyl

COMMON/UNTRLS/ANTYPE s IPRIN, IMODE  ERROR( L} /L TIME/TIME

COMMON ZCX/X{L}/UXOOT/XDOT{L)/CINT/INTE L) 7/CXICAXICL{L)/CP/PI L)
DIMENSIOR DWOGRKLL1)eIA{L),IBE1)2ICIN)IR(1)

DIMENSION POLES(L}oPOLESI{L) AL} +RATIO(L)

REAL GAIN{L}sPHASE(L}.EVR{L},EVI{LI,FREQ{L},XDOTO{L)

COMPLEX POLESyPDOiESI s TRANS ;0MEGA

INOEX2{ Ly doM)I=R+{J-1} =N

NPTS=50
C——-—=>CALCULATE STABILITY MATRIX AT OP. POINT

CALL STABMX({NSIMyXOOTO,1COUNTsRATIOzAsNLIN,O}
C———D>CACLULATE EIENVALUES AND LOAD INTO COMPLEX ARRAY

CALL EGVL3LARATIOLEVR:EVI g IA9IBpICs IDsDWORKs LuE~1 4 oML T o NLIN)
DO 100 I=14NLIN
100 POLESUL)=LMPLX{EVRI{I} EVII(I))

IAL=G
L——2UPDATE XDOT

CALL EQMO{TIME, TIMESZ}
C—————2>DETERMINE I-C VALUES AT OP. POINT

CALL VARCUT{IGUT,OUTO)

CALL VARGUT ( INPUTyAINPUT)

>PERTURB INPUT

AIN=AINPUT—. 1

C————>INPUT = PERTURBED VALUE {EVALUTE EFFECT ON MGDEL)
CALL SETIN{INPUT,AIN)

CALL VARGUT(IOUT,CUT)

SRESTORE INPUT TO AINPUT

CALL YARMOD{INPUT4AINPUT}

C————3PRINT WARMING

C—

C
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IF{OUTD JEQ.OUTY GO 70O 350
ALGAIN={OUTO-OUTI*10.
IfAL=1
WRITE{6+255) ALGAIN
255 FORMAT(/7/10Xg406H ¥+ WARNING ¥k ALGEBRAIC LDDP WITH GALN OF
1 Glzubsk EXISTS BETWEEN INPUT AND OUTPUTH/
2 & THIS TRANSFER FUNCTION CAN NGT BE DETERMINED*}
RETURE R1
>IMACTIVE STATE LDUNTER
. 350 Ki=U '
C*ﬁ*—_DCALCULAf“ A WITH 1/0 LOOP OF —1 GAIN CLOSED
B0 700 J=1l.N35IM .
IF{ENT(J}«NE~ Gi Gﬁ T4 450
Ki=Ki+1 '
>SCAR STATES
GO TG 706G
C——=—>PERTURG STATE .
450 X{J}=XIC{J}+ERROR(J)
>EVALUATE MODEL
CALL EQMOETIME,TIME,1)
C———>READOUT 170
CALL VARDUT(IDUT,DUTPUT}
CALL VARCUT{INPUTAINPUT}
AIN=AINPUT-0UTPUT+0OUTO

C—

C

C

C———= SMODIFY INPUT BY —X*% ANY CHANGE THAT HAS BESN OCCURRED IM GUTPUT,
C———D>AND EVALUATE MODEL
CALL SETIN(INPUT,AIN}
C~——>INACTIVE STATE COUNTER
K2=0
c >SCAN RATES

b0 600 I=1,NSIM
IF(INT(I}NE.O} GU T4 500
Ke=KzZ+1
GO TQ 600
C——>CALCULATE A ELEMENT
500 ALINDEXZ{I~KZ2J-KLiyNLIR))={XDCT(I)—XDOTGI{I})/ERROR{JI}
600 CONT INUE

C————>RESTORE INPUT Tu AIMPUT
CALL VARMOD(INPUTsAINPUT}
L——>RESTORE STATE TO IP. POINT VALUE

X{d)=X1C(a}
700 CONTIRUE
C——>CALLCULATE EIGNEVALUES WITH -1 CLOSED AND LOAD INTO COMPLEX
C ARRAY POLESL
CALL EGVL3(ASRATIOSEVRSEVIeIAIB I XDOTGeDWORKy LaE—14 o NL INoNLIN}
DO 750 I=L,;NLIN
750 POLESL{IJ}=CMPLX{EVR(1) eVI(X)}})
FREQ (50} =1.£36
FREQ{13}=1.£36
c #¥¥ DETERMIME FREQUENCY RANMGE TO SCAN k¥
DO 800 I=1g¢NLIN
IF(CABSEPOLES({I))oLT.FREQ{1}} FREG(1}=CABS{PDLES(TI})
IF{CABS{POLES(L1) ] .CT.FREQ{50}) FREQ(50)=CABS{PGLES{I}}
800 CONTINUE
FREQ(50)}=10.*FREQI50]}
FREQ{1)=-E*FRE:Q{1)
c F#% CNTRY POGINT FOR MANUALLY SELECTED FREQ. RANGE #%¥%
ENTRY RESPONM
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IF{(FREQE L) wt-tw0u) FREQG(L)=aGX
RAT=EXP{ ALOG{ABSIFREQGIS0}/FREQLLIF IAINPTS—1 1]
OMEGA=CHMPLX {0.yFREG(1))
£ CALC. FREQ« RESPONSE FROM NOMIMAL A®mD MODIFIED SYSTEM POLES k¥
DO LU00 I=L¢NPTS
TRANS={2470.)
FREQ(I)=AIMAG(OMEGA}
Dl 200 J=1LyNLIN
900 TRANS={OMEGA—-POLESL{(J)}/{OMEGA-POLES(J} }+TRANS
TRANS=TRANS—(1lus0al
GAIN{I)=CABS{TRANS}
IFIREALETRAKS } o EGo Guc AND JATMAGI{TRANS}oEQ0.) GO TO 950
PHASE(1) =57 . 295 70+ATANZ{AIMAG{ TRANS) yREAL{TRANS } )
S T 1000 :
950 PHASELI}=CG.
1000 OMEGA=RAT=CMEGA
i RETURN
D

l
|
%
i
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CVALUES :
SUSROUT INE VALUESE IPHRS sNAMEsND» VALUE I TND+MODE)

C FURPGSE: LDADS NUMERIC VALUES OF QUANTITIES IDENTIFIED BY DEFINE

c ' STATEMENTS «

C CALL SEQUENCE: JPHRS = ARRAY CONTAINIMG NEXT PHRASE TO BE EXAMINED
C : NAME = ARRAY CONTAINING NAMES GF DEFINED QUANTITIES.
< : ' ~ ND = NUMBER OF ODEFIMED QUANTITIES.

" _ VALUE = ARRAY INTO WHEICH NUMERIC VALUES ARE T0O BE LOA
C - ITROD = POSITION OF GIVEM QUARTITY IN NAME ARRAY.

C MODE = MODE OF OPERATION.

C MODE = 0 A NAME CAN%T BE IBENTIFlED.

G MGDE = 2 NAME HAS BEEN IDERTIFIED.

DEIMENSION NAMEING) »VALUE(NO)
_ REAL IPHRS ,NAME .

C TEST FOR MUMERIC FIRST EHARACTERa
CALL NUMERC{IPHARS) sRETURNS{50)
GO Ta 200

C SEARCH NAMELIST FOR MAME COMTAIXED IN IPHRS.

50 CALL LCHMPHUIPHRS yNAME ¢NGplyITNG)
IF{I1TNO-LE=O} GO T3 100

C NAME FOUND AT LOCATIGN IThO.
MODE=2
RETURN

C NAME NOT FOUND.

‘100 WRITE(6510L) IPHRS

101 FGRMAT{ I5X o 33H®k% HWARNING ®¥%  CAN¥T IDENTIFY 2A10;
1 23H VALUE WILL Be IGNORED)
MODE=—1
RETURN
C TEST MGDE TU ASSURE THAT NAME HAS BEENM IDENTIFIED.
200 IF{MODE-NE.2} GO TO 300
€ CONVYERT NUMEREIC VALUE CUNTAZINED IN IPHRS FROM A TO & FORMAT.
CALL BCDREL(VALUE(ITNO} s IPHRS)
MODE=0
RETURN

- 30D WRITE( 59301 )1PHRS

301 FORMAT { 13X, T1H*¥% WARNING %% A VALID PARAMETER NAME MUST PRECEDE
1 THE NUMERIC VALUEs sAlQ)
RETURN
=h)]
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CYARMOD
SUBROUTIENE VARMOD{ZsVAR}

C PURPOSE: TG MODIFY THE GURRENT VALUE OF A STATEyV&RIABLE@

c PARAMETER, LTC. GIVEM THE INTEGER IGE&TIFICATIUN CODE
c FGR THE QUAN?I?Y.

C CALL SEQUENCE: I IBtMTIFICATIQ& CODE.

C ' VAR = NEW NUMERIC VALUE BEING INPUY.

COMMON/ZCX/ZX LB /CXDOT/ADOTELYZCY/VILY/CP/PELE/CXICAXIC(L)
. COMMON/CTIME/TINE
. TEST FOR PARAMZTER CCODE
IF(1 .LE-4000000. ORwILoGF<5000000} GO T0 10
P{I-40G0000 }=VAR
RETURN
C TEST FGk IL LODE
10 IF{I JLE.2000080.0Rs1 6723000000} GD TO 20
KIC{¥—-2000000)=VAR

RETURN

C TEST FOR VARIABLE CODE

20 IF{ToL£430000000Rel5T+4000000} &0 TO 30
V{ I—-3000000 }=VAR
RETUR®Y

C TEST FOR STATE CODE |

30 IF{I LT ollR1.6T.1000000} GO ¥O 40
X{1)=VAR
RETURN

C TEST FGR RATE LOQDE
40 IF{l .LEEGO0000.0RI.GT-2000000) GO TG 50
XDOTLI-1GOe000) =VAR
RETURN
C TEST FGR TIME CODE
50 IFIILEQ.0) TIME=VAR
RETURM
EiD
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C
G
C
C
G

L

g

SUBROUTIME VARQUTLI

PURPGSE: TO RETRIEVE THE NUMERIC VALUES OF STATES;VARIABLESQ

g VAR]

PARAMETERSy£¥Ca GIVEN THE INTEGER IDENTIFICATICN CODE
FOR THE QUANTITY DESIRED.

CALL SEQUENCE: I =

IDENTIFICATION CODE.

VAR = NUMERIC VALUE RETURNED.

COMMON/CX/X{ L} /CXDOT/XBOTLLIACVW/ WA LY ACPAPLL} ACATIC/XICTEY)

COMMON/C TIMEZTIME

TEST FOR TIME CODE
IF{L.nE.0) GG TO 16
VAR=TIME
RETURN

TEST FOR STATE CODE
IF(TalTuleOReEabTal
VAR=X(I}
RETURN

TEST FOR VARLABLE CODE

IJF{I.LE«3000000. ORa1

VAR=V(I—-36000G0)
RETURN :

TEST FCR RATE LGDE
IFLI JLEXL000GR 0R
VAR=XDOT {I—100000601
RETURN

TEST FOR PARAMETER CO
IF(Y LER4GO00000R
VAR=P(I-4000000}
RETURN

TEST FOR IC CODE
IF{1.LEa2000000.0R.
VAR=XIC{I-20000G0)
RETURN

CODE NOT IDENTIFIED.
VAR=1i.E36
RETURN
END

BCS 40262-2

000000} 6O TD 20

«5T«4000000) GO T3 30

«L.GT-200000C} GO TOQ 40

DE
1.6T«2000000) GO TO 50

I.GT.3000000} GO TG 60

SET VAR TO LARGE NUMBER.

183



LXFR

SUBROUTINE XFR{X;Y N}

DIMENSION XIN)YiN)
DO 100 I=1N
100 Y{I=xX(I}
RETURN
END

184
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4.0  PERMANENT FILE MAINTENANCE PROGRAM DESCRIPTION
4.1 INTRODUCTION

The Permanent File Maintenance program (FILOAD) s used to load and modify
standard component input-output descriptidns which are kept on the permanent
file, WMPF. This program is used only when it is necessary to modify the
input, output, or table Tist of an existing standard component or when a new
standard component is to be added to the system.

4.2 PROGRAM STRUCTURE

Figure 4.2-1 contains a macro flow diagram of the Permanent File Maintenance
program. Statement numbers in the main (FILOAD) program are given for each of
the program's five principle tasks. The sequence of performing these tasks
depends on the program commands. As each command is read it is printed on the.
lineprinter to provide a record of progress through the set of commands.

4,2.1 Command Interpretation

The command interpretation process for the FILOAD program is shown on Figure
4.2-2. Each phrase is tested against the five possible command phrases: LIST
STANDARD COMPONENTS, PURGE, NEW FILE, DUMP FILE, and SYMBOL., If one of these
phases is identified, branching occurs from statement 300 to a location that
performs these tasks.

The LIST STANDARD COMPONENTS cowmand sets a flag, (LIST=1)}, which causes the
input, output, and table lists of any new or modified components to be printed
upon the completion of processing all input commands. The PURGE command causes
the name of the purged component to be removed from the Tist of standard
component names, CMPNTS. This results in the removal of all name Tists associ-
‘ated with that component from the WMPF file, when the degas process is per-
formed at the end of the run. The SYMBOL command causes the symbol number
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following a standard componeﬁt name to be added o characters 9 and 10 of that
name via the PUTCOD routine.

4.2.2 MName List Loading

If a phrase is not a command phrase, characters 3 through 6 are compared to the
three acceptable input name Tist types: INPT, OUTP, and TABS. If one of these
three types is not recognized, a warning message is printed and a flag (LOAD=0)
is set to prevent data from being loaded onto the WMPF file. If a recognizab1e
name list type occurs, the component name is obtained from characters 1 and 2
of the phrase. This component name is compared to existing component names.
If it 1s an existing component name, the specified name 1ist for that component
is modified. If the component name does not match an existing component name,
the new component name is added to the 1ist of Iibrary components and a notice
is printed that a new component has been added. Default input, output, and
table name 1ists of zero length are then added to the WMPF file to assure that
all three lists exist for ail components. This is necessary to prevent READMS
errors in the Model Generation program for cemponents that might otherwise not
have table name Tists. The name Tist contained in the input data is then read
and Toaded onto the WMPF file.

The name 1ist data is not in a free field format. The number of names must

match that given in the phrase foilowing the input Tist name, and the format of

the name data must match that given in Section 7.0 of Volume I. Errors in ,
formatting name Tist data can cause erroneous lists to be loaded. These will f
lead to errors in connections to the affected component. ‘

4.2.3 _Fi]e Degas Procedure

The WRITMS routine Tleaves previous versions of stored items on the permanent
file as "dead space" whenever the new version is of a different length than the
original. In order to remove this dead space, the FILOAD program creates a new
copy of the WMPF file on Tlocal file TAPE79 upon the completion of each run.
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TAPE79 is Toaded by copying the input, output, and table name 1ist for each
component listed in the Tist CMPNTS, from WMPF. During this copy, the name
lists for any purged components are deleted. Upon successful completion of the
run, TAPE79 is copied onto WMPF.

4,2.4 Permanent Files

The random access permanent file WMPF is referred to in the FILOAD program as
TAPE78., This file contains an input, output, and table name 1ist for each
standard component and a 1ist of all standard component names.

4.2.5 MWarning Messages

TabTe 4.2-1 lists the three warning messages that can be generated by the
FILOAD program. These messages are preceded py: ***WARNING***, If either
messages 1 or 2 are printed, the name 1ist associated with these warninys will
not be loaded. Other correct name lists for that or other components will be
Toaded.

4,3 FILOAD PROGRAM SOURCE LISTINGS
Compilation listings of the source code for the FILOAD program follows. Some

of the subroutinés are also used in the other programs. The names of the
FILOAD routines, listed in alphabetical order, are:

BCOREL KOMPAR
COMDAT KOMSTR
CSORT LCMPH
DUMPPF NUMERC
FILOAD NXTPH
GETCOD PUTCOD
GETT PUTT

ISCAN ~ STRMOY
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TABLE 4.2-1 PERMANENT FILE MAINTENANCE PROGRAM
WARNING MESSAGES

CAN'T IDENTIFY xx AS A STANDARD COMPONENT
The phase xx following the command PURGE or SYMBOL is not an existing
standard component name. Check spelling of xx.

IN xxxxxxxxxx zzzz ISN'T A RECOGNIZED NAME LIST TYPE.

NAME LIST WILL NOT BE LOADED.
Characters 3 through 6, zzzz, in the phrase xxxxxxxxxx shoulid be one

of the name 1ist types: INPT, OUTP, or TABS. Check spelling of
KXKXXXKXXXX

xxaxxxxxxx ISN'T A VALID NUMBER OF NAMES FOR NAME LIST.
NAME LIST WILL NOT BE LOADED.

A numeric phrase giving the number of names in the following name
Tist must follow the component name list type phrase.
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CBCDREL

SUBROUTINE BCDREL(VALUE:PHRS}
C PURPOSE: CONVERT BCD NUMERIC INFORMATION INTO REAL FORMAT
C CALL SEQUENCE: VALUE - REAL NUMERIC VALUE ON RETURN

c PHRS - LEFT ADJUSTED BCD CHARACTERS ON INPUT.
C ~—> SCAN CHARACTERS RIGHT TO LEFT TO LOCATE FIRST NOMN-BLANK
DO 106G I=1,10 -
J=11i=1
CALL GETT{PHRS yJsCHAR)
IF{CHAR .NE .10H } 60 TO 120
100  CONTINUE -
C ——=> CALC. NO. OF BITS OF LEFT CIRCULAR SHIFT REQ D
120 J=6%J
VALUE=SHIFTL{PHRS,J)
C ~——> CONVERT BCD —=> REAL

DECODE{ 10+ 101, VALUERVALUE
101 FORMAT(G10.0)

RETURN

END

a.
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CCOMDAT

OO0 O0OO0O0O0

SUBROUTINE COMDAT(COMNAMsTYPENaNAMES)

PURPOSE: OBTAIN LISTS OF INPUTS, OUTPUTS, OR TABLES REQUIRED
FOR A SPECIFIED STANDARD COMPONENT
CALL SEQUENCE: COMNAM — STANDARD COMPONENT NAME
TYPE - TYPE OF LIST REQUESTED E«Gs INPT,OUTP,TABS
N - NUMBER OF MNAMES IN LIST

NAMES - NAMES OF QUANTITIES
METHOD: LISTS ARE STORED ON A RANDOM ACCESS PERMANENT FILE AND
ACCESSED VIA THE MASS STORAGE I/0 FEATURES OF FTN.
FOR EACH STANDARD COMPONENTs 3 LISTS WILL BE CREATED
WITH THE INDEX NAMES: XXINPT, XXOUTP, XXTABS WHERE XX
REPRESENTS THE STANDARD COMPONENT MAME. THE FIRST WORD
IN EACH LIST WILL CONTAIN THE NUMBER OF WORDS IN THE LIST
PLUS 1.
COMMON/CIO/IREAD; INRITEIDIAG
DIMENSION NAMES{l}
COMMON/CMSI/MSI(1})
- FORM INDEX
AINDEX=10H
CALL STRMOVICOMNAM:1,25AINDEX,1)
CALL STRMOV(TYPEsls4,AINDEX,3)

— READ FIRST WORD IN RECORD
CALL READMS{78sNy1,AINDEX)
——> READ N WGORDS

IF(N+LT o 1}N=1
CALL READMS[783NAMES pNyAINDEX)
IF{N.LE.1} GO TO 200
———D SHIFT WORDS OMER ONE 7O ELLIMINATE NO. OF WORDS STORED IN 1S
DO 100 I=2,N
NAMES{I-1)=NAMES(I}

100 CONTINUE

N=N=-1
IFLIDIAG.EQ«BOIWRITE(IWRITE, 101} (NAMES(I)2I=1,N}

101 FORMAT(* COMDAT-NAMES*/{6A10})

RETURN

200 N=0

IF{IDIAG.EQ.B0}WRITE{INRITE,201}

201 FORMAT(# COMDAT-N=0%}

RETURN
END
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CCSORT

SUBROUTINE CSORT (IAsNN}

C skok ok

OOOOCOO0O0O000000000O00

200

210
220

360
320

330

PURPDSE
CSORT SORTS THE ELEMENTS OF A SINGLE-DIMENSION SINGLE-
PRECISION ARRAY IN ASCENDING-CHARACTER (DISPLAY CCDE} ORDER,
WITH A SORT OPTION THAT PLACES BLANK CHARACTERS FIRST IN THE
ALPHAMERIC SEQUENCE.
THE SHELL ALGORITH IS USED.
USAGE :
DIMENSION IA({J) HWHERE J=IABS{N]}
CALL CSORT(IAsN)
INPUT PARAMETERS
IA - INPUT ARRAY TO BE SORTED IN PLACE
N - IABS(N) IS NUMBER OF ELEMENTS IN ARRAY IA
N.LT-0 PERFORM NORMAL SORTs SEE ABSTRACT
NeGT+0 PERFORM MUDIFIED SORTs SEE ABSTRACT
OUTPUT PARAMETERS
IA — THE INPUY ARRAY IS SORTED IN PLACE
USER ERROR :
~ WHEN N.EQ.0s CONTROL IS RETURNED TO FHE CALLING PROGRAM
WITHOUT SORTING.

ok

INTEGER IA(1)

EQUIVALENCE [ITEMP;KHR1)

DATA IBLANK/550000000000000000008/
# VALIDITY CHECKS

IF (NN.EQ.O} GO TO 990

N = IABS(NN)

IF (NN.LT.0)} GO TO 300

* SWITCH CHARACTERS

KHR1 = IBLANK

KHR2 = 0
LIM = 10%N
K2 =1

DO 210 J=1sLIM

N2 = LIM-K2+1

I = ISCAN (KHR131,15IA,K2sN2,M1)}
IF {I.EQ.0) GO TO 220

CALL PUTT(IAsIsKHR2)

IF {1.6E.LIM) GO TO 220

K2 = I+l

IF {KHR1.EQ.0) GO TQ 990

* SORT THE ARRAY

M =N

M= M2

IF (M.LE.OC) GO TO 400

K = N-M

DO 340 J=1,K

I=J

IT = I+M _ | -
CALL KOMPAR (IAGI)SIA(II),ITEMP}
IF (ITEMP.LE.G} GO TO 340

ITEMP = IA(I)

1) I

- IALI} = IA{IL)

IA{II) = ITEMP
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340

C % %
400

290

194

I =1I-M

IF (1.6T.0) GO TO 330
CONTINUE

GO TO 320

¥ SWITCH CHARACTERS BACK
IF (NN.LT.0} GO TO 990
KHR1 = 0

KHR2 = IBLANK

G0 70 200

RETURN

END
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COUMPPF
SUBROUTINE DUMPPF{CMPNTS: ICPMAX#MSITYPES s AINPUT )
VERSIDN le. REVISEDS MAY .21 1976
PURPOSE: DUMP PERMANENT FILE ONTO TAPE 9 IN INPUT FORMAT
CALL SEQUENCE: CMPNTS ~ COMPONENT NAME LIST
ICPMAX - NUMBER OF COMPONENTS
MSI - MASS STORAGE INDEX ARRAY
- TYPES - DATA TYPE NAMES
AINPUT = NAME ARRAY WORK STORAGE ARRAY
DESIGNED BY: JeDo. BURROUGHS DEC 1975
DIMENSION CMPNTS(Il:MSI!l}sTYFES(B?,AINPUT(ll
WRITE({9,11}
11 FORMAT(%NEW FILE®}

OOoOOO0O0O00

€ —== - LOAD FILE NAME
CALL READMSKTB,PFNAMEelséHPFNAME)
WRITE(2+565)PFNAME
65 FORMAT{*FILE NAME=%43A10]}
C wmm> - SCAN ALL COMPONENTS
DO 640 I=1,ICPMAX
C =2 LOAD COMPONENT NAME
PINDEX=10H
CALL STRMOVICMPNTS{I}s1529PINDEX,1)
C ——=> SCAN THREE TYPES OF LISTS REQ D FOR EACH COMPONENT

DO 620 J=1,3
CALL STRMOV{TYPES(J):1542PINDEX,3)
C ——=> READ LISTS FROM FILE 78
CALL READMS{78sMAX:1;PINDEX)
CALL READMS{78;AINPUTyMAX,PINDEX?
MAXM1=MAX-1
L ——> WRITE INPUT LXIST NAME AND NUMBER GF INPUTS (OUTPUTS)
WRITE(95101)PINDEXsMAXM1
101 FORMATEATy¥ = %4914)

C —=m> TEST FOR TABLE INPUTS
IF(J.EQ.3}G0 TO 200
C w2 INPUT AND OUTPUT LIST TYPES

IF{MAX«GTo1}WRITE(95211) CAINPUTEK) 4K=2,MAX )
11 FORMAT(8A10)}
| G0 TO 620
C ~==> TABLE INPUT FORMAT
200 IF{MAX.LE.1}GO TO 620
DO 240 K=2,MAX
CALL GETCOD{5sAINPUE(K)};IDIM}
DIM=IDIM
C mm—> WRITE TABLE NAME AND MAX. DIMENSION
 WRITE(9,2013AINPUT{K)DIM
201  FORMAT(A3,Fr.0)
240  CONTINUE
620  CONTINUE

C ~——2 TEST FOR SYMBOL NUMBER :
IF{KDMSTR{CMPNTSEI}»952s2H 5 11}.EQ.0Q)IG0 TO 640
C =—> ~ GET SYMBOL NUMBER FROM COMPONENT NAME

CALL GETCOD{5sCMPNTS(I),ISYMB)
. WRITE(94631}CMPNTS(I},ISYMB.
631 FORMAT(kSYMBOL, %yA23% = %,I5)
640 CONTINUE
RETURN
END
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CFILOAD

OO0 OOOO00

C

C

PROGRAM FILOAD{INPUT=100,0UTPUT=200sTAPES=INPUTy TAPES=0UTPUT,
1 TAPE3,TAPE78,;TAPET9sTAPED) '
VERSION 4. _ REVISED JUNE 24 1977
PURPOSE: THIS PROGRAM ADDS INPUT.OUTPUT.AND TABLE NAME LISTS
‘ TO THE EASY PROGRAM PERMANENT FILE.
METHOD: DATA IS READ FROM TAPE3 AND L.OADED INTO THE PERMANENT FILE.
THE DATA FORMAT 1IS: FIRST PHRASE =RECORD NAME.
SECOND PHRASE = NO. WORDS IN RECORD
THE INPUT AND OUTPUT NAME LISTS INPUT
DATA IS FIXED FIELD WITH A 8A10 FORMAT.
THE TABLE LIST INPUY DATA IS A10sG5.0
FORMAT.
THE NUMERIC INPUT SPECIFIES THE MAXIMUM
TABLE DIMENSION. NEGATIVE VALUES
INDICATE SINGLE INDEPENDEMT VARTIABLE TABLES.
DESIGNED BY: JeD.BURROUGHS MAY 1974
DIMENSTON NAMES{100F,MSI{897),CMPNTS{151); AINPUT{63},0UTPUT(G3),
1 TABLE(16)4MSI2(897),ICOMIB)TYPES(3),CMMNDS(6), ICMMOD(151)
COMMON/CIO/IREADy IWNRITE,IDIAG
EQUIVALENCE (ICMPl,CMPNTS)

DATA COMNAMA1OH /s TYPES/3QHINPT ouUTP TABS
v/ . '
DATA CMMNDS/60HLIST STANDPURGE DUMP FILE SYMBOL NEW FILE F
1ILE NAME /
DATA TYPE/1OH /yLIST/0/, ICPMOD/ 0/ s ICMMAX/6/ + ICPMAX/~1/
IREAD=5
IWRITE=6
IDIAG=0
—— OPEN MASS STORAGE FILE

CALL OPENMS(78,M51,897s1)
CALL OPENMS{T9sMS12¢B897+1}
———— READ COMMAND CARD

100 READ (3, 101)ICOM
101 FORMAT{B8ALQ)

IF(EOF{3)1500,120

120 INDEX=1

C

———2 LOCATE NEXT PHRASE
CALL NXTPH{ICOM,INDEXPINDEX)
IF(PINDEX.EQ«10H )0 TO 100

—— SEARCH COMMAND LIST
CALL LCMPH{PINDEXyCMMNDS ¢ ICMMAXy1NTASK)

———2 BRANCH TO 300 IF COMMAND IS TDENTIFIED
IF{NTASK.NE.0)}G0O TO 300

—— > TEST IF COMPONENT NAME LIST HAS BEEN READ
IFLICPMAX.LT.0)GO TO 400

—_—2 GET LIST TYPE

130 CALL STRMOV(PINDEXs3s4yTYPEsl)

C

c

- COMPARE TYPE TO 3 ACCEPTABLE TYPES
CALL LCMPH{TYPE,TYPES:+3+1+1TYPE}

— TEST IF TYPE WAS IDENTIFIED
IFLITYPE.EQ.O}GO TO 160
LOAD=1 '

—— GET COMPONENT NAME
CALL STRMOV{PINDEX»1ls2¢COMNAMs1}
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C =o— BYPASS SEARCH IF COMPONENT COUNT < 1
IF{ICPMAX.LT.1)G0 TO 136

c —> SEARCH COMPONENT NAME LIST
DO 132 NCOMP=1,ICPMAX
IF{KOMSTRECMPNTS (NCOMP} »1925COMNAM, 1) 4EQ0)GO TO 140

132  CONTINUE
C ——=> NEW COMPONENT
136  ICPMAX=ICPMAX+1
NCOMP=ICPMAX
C —m=> ADD COMPONENT NAME TO LIST
CMPNTS{ ICPMAX ) =COMNAM
WRITE{6 137 )COMNAN
137  FORMAT{3XsA%4,*WILL BE ADDED AS A NEW COMPONENT*)
C ——— ILOAD NAME ARRAYS WITH DEFAULT VALUES OF 0 NAMES
VALUE=COMNAM
DO 138 I=1,3
C =~ "ADD TYPE NAME TO COMPONENT NAME
CALL STRMOV(TYPES(I)y1ls4yVALUE,3)
NAMES(1)=1
CALL WRITMS{789NAMESs1sVALUE)
138  CONTINUE

C wmm BYPASS SEARCH IF MDDIFIED COMPONENT COUNTER = 0
140 IF(ICPMOD.EQ.0}GO TO 146
C —-=~> TEST IF COMPONENT HAS BEEN MODIFIED BEFORE

DO 144 I=1,ICPMOD
J=ICMMODEI)
IF(KOGMSTR(COMNAMy1,2,CMPNTS{J}+2).EQ.0)GO TO 150
144 CONTINUE
146 ICPMOD=ICPMOD+1 ’
C ——=> ACCUMULATE COMP. NOS. OF COMPONENTS MODIFIED

ICMMOD{ ICPMOD Y=NCOMP
C ——> GET NEXT PHRASE WHICH CONTAINS NO. OF ITEMS IN LIST
150 CALL NXTPH(ICOMyINDEX,PHRS]}
C ——> TEST FOR NUMERIC FIRST CHARACTER
CALL NUMERC{PHRS) RETURNS{180}
C ——=> CONVERT HOLLORITH TO INTEGER
CALL BCDREL{VALUE,PHRS)
N=VALUE
G0 TO 200

160 WRITE(62161)PINDEXTYPE
161 FORMAT (/224 #%% WARNING #¥¥ 1IN 3A8y2X:Ab:

1%ISN T A RECOGNIZED NAME LIST TYPE. NAME LIST WILL NOT BE LOADED*

1)}
LOAD=0 .
GO 70 150
130 WRITE(65 181)PHRS
181 FORMAT(/16H #k% WARNING %%%¥,A10y
1#ISN T A VALID NUMBER OF NAMES FOR NAME LIST ¥
2%NAME LIST WILL NOT BE LOADED*)
GO TO 100
200 N=N+1
. IF(NL.LE.1) GO TO 220
IF(TYPE-EQ.TYPES(3}}GO TO 210

£ -——> READ NAMES FROM TAPE3
READ(B;IOI)!NAMESIIinI 29N}
‘G0 T0 220
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C ~==> READ TABLE NAMES
210 DO 215 I=24N
READ (35211 )INAMES{1)}+DIM
211 FORMAT{A3,G7.0)
IDIM=DINM
CALL PUTCOD(5,NAMES(I)-IDIM)
215 CONTINUE
220 IF{NeLT»1}N=1

NAMES(1)=N
C ——> WRITE NAMES ON MASS STORAGE PERMANENT FILE
IFILOADJEQW1)CALL WRITMS{78sNAMES yN4PINDEX}
GO TO 100
C =2 COMMAND INTERPRETATION
300 GO TO(310:32024004320,700,3750),NTASK
zxzmmz=srsssssssa==s LIST STANDARD COMPONENTS === NTASK =1
310 LIST=1
GO TO 100
ss=ssssxssss====ss==s PURGE NTASK = 2 0R SYMBOL == NTASK =
320 IF{ICPMAX.LT.D)GQ TO 400
C —=> GET COMPONENT NAME
330 CALL NXTPH{ICOM,INDEX,COMNAM}
IF(COMNAM.EQ.10H _}GOD TO 100
C ==m> LOCATE NAME IN COMPONENT NAME LIST
DO 336 NCOMP=1,ICPMAX
IF(KOMSTR(CMPNTS{NCOMP} »152,COMNAM, 1) .EQ.0)GO TO 338
336 CONT INUE
NCOMP=0
GO TO 360
338 IF{NTASK.NE.2)}G0 TO 350
C -=—> MOVE CGMPONENT NAMES OVER ONE TO OVERWRITE PURGED NAME

B0 340 I=NCOMP,ICPMAX
340 CMPNTS({IJI=CMPNTS(I+1}

L ——2> REDUCE NO. OF COMPONENTS
ICPMAX=ICPMAX-1
GO TO 330

350 CALL NXTPH(ICOMINDEX,SYMB)
CALL BCDREL{SYMB,SYMB)
ISYMB=SYMB '
CALL PUTCOD{5,CMPNTS{NCOMP),ISYMB}
ICPMOD=ICPMOD+1
ICMMOD( ICPMOD)=NCOMP
G0 TQ 330 :
360 WRITE (G361 )COMNAM
361 FORMAT{/33H #%%% WARNING *%% CAN T IDENTIFY ,A4,
1%AS A STANDARD COMPONENT¥*)
GO TO 330 e '
C ~—=> GET COMPONENT NAME LIST FROM FILE 78
400 CALL. READMS{78+ICPMAXs1,6HCMPNTS)
CALL READMS(78sCMPNTS; ICPMAX »6HCMPNTS) :
C —> SHIFT NAMES OVER 1 WORD TO ELLIMINATE NO. OF WORDS
DO 420 I=2,:ICPMAX
420 CMPNTS{I-1}=CMPNTS(I])
ICPMAX=ICPMAX~1 o
IFINTASK.LE.O0)GO TO 130
GO TO{130:330,7205,330,130}NTASK
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C ——=> LIST COMPONENTS MODIFIED IF LIST=1
500 MAXCOM=ICPMOD
IF(LIST.NE.1)G0 TO 600

C ==—=2> If NO COMPS. MODIFIEDs SKIP LISTING
IF{MAXCOMJ.LE.O)GD TG 600

C —=—> SCAN COMPONENTS SPECIFIED
DO 560 I=1,MAXCOM
J=1

J=1CMMOD(I)
COMNAM=CMPNTS({J)
520 CALL GETCOD(5;COMNAMs ISYMB)
WRITE(6,521)1yCOMNAM,; ISYMB
521 FORMAT(//#COMPONENT NOa¥yI3,% NAME = ¥,A24¥ SYMBOL NO. = *,;1I3/
1% INPUTS#*, 7X9*0OUTPUTS* 6Xy *TABLESH, TX y*DIMENSION*)

L ——=> GET INPUTsOUTPUT,AND TABLE MAMES
CALL COMDAT{COMNAMs4HINPTsNISAINPUT)
CALL COMDAT(COMNAMe&HDUTP +NO,OUTPUT}
CALL COMDAT{COMNAM.4HTARS,NT; TABLE)
MAX=MAX QINI«NOsNT1}

C —=—=> SCAN LONGEST LIST OF NAMES
DO 550 J=1,MAX
C —-—> BLANK NAMES
AIN=10H
CUT=10H
TL3=1CH
1D=10H

IF(JJLENIJAINSAINPUT(J)
IF(JLLENOIOUT=0UTPUTI(J)
IF{J«GT.NT}GO TO 540
TAB=TABLE(J}
C ——> GET TABLE DIMENSION
CALL GETCOD(5,TAB,ID}
540 WRITE(6,541)AINs0UT»TAB,ID
541 FORMAT(2X9A1093X,A1093XsA845X+14)
550 CONTINUE
560 CONT INUE
C ~—=> DEGAS MASS STORAGE FILE
C mw2 IF ND COMPONEMTS EXIST, CAUSE ABEND TO PREVENT DEGASSING
600 AIN=~1.
IF{ICPMAX.LE-O}I=SQRTIAIN)

C ——- SORT COMPONENTS INTO ALPHABETICAL ORDER
CALL CSORT{CMPNTS,ICPMAX}
C wm—> SCAN ALL COMPONENTS
DO 640 I=1,ICPMAX
€ w===> LOAD COMPONENT NAME
PINDEX=10H
CALL STRMOV(CMPNTS{I)y1ly29PINDEX,s1)
L =—=> SCAN THREE TYPES OF LISTS REQ D FOR EACH COMPONENT

DO 640 J=1,3

CALL STRMOVITYPES{J}»1ls4yPINDEXy3}
C —===> READ LISTS FRGM FILE 78

CALL READMS{78,MAXs1:PINDEX)

CALL READMS{783sAINPUTsMAX,PINDEX)
C =-—> WRITE LISTS ONTC FILE 79

CALL WRITMS{79sAINPUTsMAX,PINDEX)
640 CONTINUE
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C =2 SHIFT COMPONENT NAMES OVER 1 WORD
J=ICPMAX
DO 660 I=1,ICPMAX
CMPNTS{ J+1)=CMPNTS{J}

660 Jzd-1

C =—> ADD NO. OF COMPONENTS + 1 AS FIRST WORD IN LIST
ICMP1=ICPMAX+1

C == STORE COMPONENT NAME LIST

' CALL WRITMS{79;CMPNTS;ICMPL;6HCMPNTS)

¢ —— STORE PFNAME

CALL. READMS{78¢PFNAMEs1,6HPFNAME)
CALL WRITMS(79;PFNAMEs 1y 6HPFNAME)

STOP
C ===s===== NEW FILE === NTASK = 5
700 ICPMAX=0
GO TO 100
==n=m====== DUMP FILE === N.TASK = 3
720 CALL DUMPPF{CMPNTS:ICPMAXMSIsTYPES,AINPUT}
GO TO 100
========== FILE NAME === NTASK = &

750 CALL NXTPH(ICOMsINDEX,PFNAME)
CALL WRITMS{T7B84+PFNAME,1,6HPFNAME}
G0 7O 100
END

200
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CGETCOD

OO0 0OO0

[ Y = B  HEEE & HEE 5

SUBROUTINE GETCUOD(Ng IARRAY.ICODE)
PURPOSE: RETRIEVE A 4 DIGIT CODEs VALUE OF CODE MUST BE BETWEEN =-—
2047 o STORED 5 CODES/WORDs FROM AN ARRAY OF PARAMETER
CODES. THIS ROUTINE IS USED TO REDUCE THE STORAGE REQUIRED
TG STORE THE I/0 CODE LISTS FOR EACH ANALYSIS MODULE.
CALL SEQUENCEs N LOCATION OF CODE IN ARRAY IARRAY 5 CODES/WORD .
IARRAY INTEGER ARRAY WHICH RECIEVES CUDE NUMBER.
ICODE VALUE OF CODE INPUT 70 ROUTINE.
DIMENSION IARRAYI(1}
DATA MASR/ZTTTTB/
DETERMINE WHICH WORD IN ARRAY CONTAINS THE NTH CODEe.
- IWORD={N-1}/5+1
DETERMINE THE NUMBER OF BITS TO SHIFT CODE TO RIGHT MOST 12 BITS.
ISHIFT=(MOD({N~145)}=4}%12
SHIFT CODE BITS TO RIGHT HAND POSITION.
ICODE=SHIFT({IARRAY(IWORD}, ISHIFT}
MASK OUT UNWANTED BITS TO LEFT OF COODE.
ICODE=MASK .AND.ICODE
TEST SIGN BITe.
IF(ICODELLT.2048) RETURN
RESTORE 1 BITS FOR NEGATIVE CODE.
ICODE=ICODE«ORa s N<MATK
RETURN
END
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GETT

GET
GETT

LOAarP

oK

MASK2
SIX

202

IDENT GETY
ENTRY GETT
VFD 18/0HGET42/3
BSSZ 1

EQU GET
SB4 [o-1
SA4 Al~Bé&
SAZ2 b
SB4  Bawl
SX2 X2-~10
ZR A2 30K
PL X24+1.00P
SA4 X1+B84
MX? 6

SA5  SIX

SX2 X2+9
PXz2 BO.X2
DX2 X2%X5
SB2 X2

LX4 B2s X4
SA5 MASK2
BX6&6 Raxn7
BXE&  X5+X6
SA4 Al+2
SAbL x4

EQ BOsBOGET
DATA

DATA

END

2 & 9 9 ® ¥ B 8 ¢ 8 D % 9 % P T S OV B O

INITIALIZE MULTIPLE OF 10 COUNTER.

PUT I IN X2

COUNT MULTIPLES OF 10.

SUBTRACT 10 FROM 1.

IF X2 «LE. Os EXIT FROM LOOP.

LDOP UNTIL NO MORE MULTIPLES OF 10 IN
LOAD WORD CONTAINING ITH CHAR. OF Sa.

X2 = POSITION IN S WORD.
PACK X2

MULTIPLY BY S1IX

LEFT ADJUST 1ITH CHARACTER.

MASK OUT REMAINDER OF WORD.
FILL X& WITH BLANKS.

STORE IN T.

005555555535555555558
200000000000000000068

Ila
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ISCAN

o R W R MW AN EE W SRR W R

ISCAN

IDENT ISCAN
WRITTEN BY TGM BAKERs EDT SUPPORT  PHONE 655-6509 1271770

THIS IS A COMPLETE REWRITE OF THE OLD SYSTEM ROUTINE.
DIFFERENCES - 9 TO 15 TIMES FASTER
~ CALLS NO SUBPROGRAMS (USED TO CALL XOMSTR)
-~ HAS A SPECIAL LOOP FOR THE CASE WHERE THE
STRING 2 SET IS ONLY ONE CHARACTER

CALLING SEQUENCE J2=ISCAN{S1511yN1yS25;12,N2,J41)

Sl ~ STARTING ADDRESS OF THE FIRST STRING
Il - CHARACTER POSITION IN S1 OF FIRST CHARACTER TO BE COMPARED
N1 - THE NUMBER OF CHARACTERS IN S1 TO BE COMPARED. IF N1

IS NEGATIVEs THE SCAN IS RIGHT-TO-LEFT IN Sl.
$2 —~ STARTING ADDRESS Of THE SECOND STRING
I2 - CHARACTER POSITION IN S2 OF FIRST CHARACTER TO BE COMPARED
NZ - THE NUMBER OF CHARACTERS IN S2 TO BE COMPARED.
J1 = QUTPUTs CHARACTER POSITION IN S1 WHERE A MATCH WAS FOUND
J2 ~ DUTPUT, CHARACTER POSITION IN S2 WHERE A MATCH WAS FOUND
Ji=42=0 NO MATCH WAS FOUND
Jl=J2=-1 INPUT ERROR

ENTRY ISCAN
VFD 30/0L1ISCAN30/7

BSSZ 1
MX0 528
SXé AQ SAVE AQ OF CALLING PROGRAM
SAG SAVEAQ
SAQ Al SET UP AD FDR USE BY ISCAN
SA2 AQ+1 FETCH THE FIRST STRING STARTING
SA2 X2 CHARACTER POINTER (Il)
SA4 AQ+4 FETCH THE SECOND STRING STARTING
SA4 X4 CHARACTER POINTER (I2}
ZR X222 ERROR I1 MUST BE A NON-ZERD
NG X24ERRDOR POSITIVE NUMBER
SAS AQ+2
SA2 AO+5
SAS X5 GET THE VALUE OF N1
SA2 X2 GET THE VALUE OF N2
ZR X453 ERROR 12 MUST BE A NON-ZERO
NG X4 4 ERROR POSITIVE NUMBER
. ZR X5:ERROR N1 MUST NOT EQUAL ZERO
ZR X243 ERROR N2 MUST BE A NON-ZERO
NG X2+ERROR POSITIVE NUMBER
¥ A LEGITIMATE REQUEST HAS BEEN MADE — PROCEED
sBl A5 Bl CONTAINS THE VALUE OF N1
SB4% Xz ‘ B4 CONTAINS THE VALUE OF N2
MX1 738 X1 CONTAINS A MINUS ONE
AX5 778 FILL X5 WITH THE SIGN BIT OF N1
BXS ~X1-X5 K6 CONTAINS A ONE WITH THE SIGN OF NI
SB6 Xé B& CONTAINS A ONE WITH THE SIGN OF NI
SB7 & B7 WILL BE USED TO CONTROL THE LEFT
PL. X651 SHIFT OF STRING ONE - &6 BITS AT A
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iR
1]

Sl

gk %

® 9 ¥

SM

204

sB7
SA3
SAZ
SB3
SX4
PX4&
NX6é6
FXé

UXxé
SA5
LX6
X7
SAT
PXé

DXé6
Uxé
IX6
SAS
DX6
UXé
SA6
SA&
SA4&
SX&
PXé6
NX6&
SAl
FX6é

Uxé
LX6
SBS
SAL

PXé

DXé
UXé
1Xé
PXT
SB2
LT

BX5
IX7

SB5
EQ

MX&
DX5

54
TEN
TENTH
X1
X4+4B3
BOs X4
B5+ X4
RE6ER2

B5yX0
AQD+3
B5¢X6
X5+X6
Wwise
B0 X6

RE¥X3D
B5y X6
X4~A6
SIX
Xo6%K5
B54:X6
W1ls2pP
AO+1
X4
X4+B3
BOo X4
B5; X6

A6%X2

B3sX6
B5+X6

X&+B5

BOeX6

R6%X3
B5sX6
K4-=X6
BOs X6
B2~B2
B65BO,SM
XT%X5
RI=XT .

X5

S

738
XT*X5

TIME IF N1 I +VE, 54 BITS IF —-VE
A PACKED UNNORMALIZED DECIMAL TENM
A FLOATING POINT TENTH

B3 CONTAINS A MINUS ONE
12~1 AS A PACKED UNNORMALIZED NUMBER

NUMBER OF WORDS STARTING POINT IS
PAST THE LOCATION OF S2

CALCULATE STARTING ADDRESS OF THE
SECOND STRING AND STORE IN w152

X6 CONTAINS THE NUMBER OF WORDS THAT
THE STARTING POINT IS PAST THE
LOCATION OF S2 AS A PACKED
UNNORMALEZED NUMBER

CALCULATE THE
CHARACTER POSITION MINUS ONE
OF THE FIRST CHARACTER IN §2,
MULTIPLY IT BY SIXs AND STORE THE
RESULTING BIT SHIFT COUNT
IN W1S2P V

FETCH THE FIRST STRING STARTING
CHARACTER POINTER (I1}

I1~1 AS A PACKED UNNORMALIZED NUMBER

FETCH LOCATION OF S1
NUMBER DF WORDS STARTING POINT IS
PAST THE LOCATION OF Si

X1 CONTAINS THE FIRST WORD IN S1
TO BE CHECKED

X6 CONTAINS THE NUMBER OF WORDS THAT
THE STARTING POINT IS PAST THE
LOCATION OF S1 AS A PACKED
UNNGRMALIZED NUMBER

CALCULATE THE
CHARACTER POSITION MINUS ONE
OF THE FIRST CHARACTER IN S1

LEFT TO RIGHT SCAN OF S1 WAS
REQUESTEDs CALCULATE INITIAL VALUF
OF S1 POSITION IN WORD INDEX
AND SET UP B5 FOR INITIAL
SHIFTING OF FIRST S1 WORD

RIGHT TO LEFT SCAN OF S1 WAS
REQUESTED, CALCULATE INITIAL VALUE
OF S1 POSITION IN WORD INDEX
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Uxs B54+X5 AND SET UP B5 FOR INITIAL

% SRS X5~48 SHIFTING OF FIRST S1 WORD
! IX7T X6~X4 :
‘ ' GE B5yB04S
o - SB5 B5+60
; S MX0 668 SET UP CHARACTER MASK
; 0 LXL  B5gX1 - -
MX6 73B - X6 CONTAINS A MINUS ONE
S83 B3+B4 IF STRING 2 IS ONE CHARACTER LONG:
EQ B3,B0,521iC GO0 TO SPECIAL LOoop :
. SX5 10 o .
SMX1 LX1 B7eX1 FETCH NEXT (OR FIRST) CHARACTER FROM
582 B2+B6 S1y INCREMENT S$1 CHARACTER POSITION
IX7 X7T+X6 INDEXs DECREMENT S1 POSITION IN
BX3 ~ —XO*X1 'WORD INDEXs ISOLATE NEXT CHARACTER
% IN S1
SA2 Wis2 FETCH S2 POINTERS
SA% W1S2P
SAZ X2
SB3 X4 _
Lx2 B3:¢X2 PREPARE TO EXTRACT FIRST CHARACTER
SB5 B5-B5 FROM S2 STRING
SB3 B3-60
SMX2 LX2 6 : SHIFT NEXT CHARACTER IN 82 STRING TO
* RIGHTMOST POSITION IN X2,
885  B5+1 INCREMENT S2 CHARACTER INDEX.
BX4 ~X0%X2 EXTRACT NEXT CHARACTER FROM §2
SB3 B3+6& INCREMENT S2 POSITION IN WORD INDEX
BX4 X3—X4 AND COMPARE THE TWO CHARACTERS
ZR X4 sMATCH IF THE CHARACTERS MATCHs GO TO MATCH
: EQ B4,B5,ES28 IF THE END OF THE S2 STRING HAS BEEN
L % REACHEDs GO TO ES2S
{ LT B3sB0,SMX2 IF THERE ARE MORE CHARACTERS IN THE
S CURRENT $2 ¥WORD TO BE COMPARED,
% GO BACK TO SMX2 AND WORK ON THE
% , ' NEXT CHARACTER IN S2
SAZ A2+1 OTHERWISE: GET THE NEXT WORD IN S2
$B3 ~60 INITIALIZE THE POSITION IN WORD
EQ SMX2 _ INDEX AND GET BACK TO WORK ON §2
ES2S EQ B2+B1sNM IF ALL THE CHARACTERS IN S1 HAVE
# BEEN CHECKED: GO TO NM {NO MATCH)
* OTHERWISEy CHECK TO SEE IF THE
% CURRENT WORD IN X1 HAS ANYMORE
NZ X72SMX1 CHARACTERS LEFT TO CHECK. IF SO,
% _ GO GET THE NEXT CHARACTER. IF NOT,
Sal Al+B6 GET THE NEXT WORD IN Si, INITIALIZE
BX7 X5 THE POSITION IN WORD IMDEX AND
LT BOsB6&6ySMX1 RETURN. NOTE THAT IF THE SCAN IS
LX1 = & o : RIGHT TG LEFTs; AN EXTRA SHIFT IS
- EQ SMX1 ' ‘ REQUIRED WHICH NEUTRALIZES THE
* SHIFT AT SMX1l. ,
s21¢C SA2 W1Sz SPECIAL ONE CHARACTER STRING 2 LOOP
SA4 W1ls2P B  FETCH THE 52 POINTERS ,
SAZ X2 . '
$B3 X4+6
LX2 B3sX2
SBS B4 -
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BX4
SX5
SMX11C LXL
SB2
X7
BX3
BX3
iR

EQ

W R

NZ

SAl
BX7
LT
LX1
EQ

NM SA1
SX6

SAS

SAL

SAQ

EQ

MATCH SAZ2
: SA3

583
SAl
SAZ
SB4
SA3
SX7
S5Xé
SAT
SAL
SAC
EQ
ERROR SAl
MXe
Sab
SAl
SAO

SAVEAO  BSSZ
W1s2 BSS
i
 W1iszp BSS
%

*
TENTH  DATA
TEN DAT A
SIX DATA

END

T G

~X0%X2

10
BTeX1

B2+B&
XT+X%6
—X0*%X1.

X3-X4

X34MATCH
BZyB1lyNM

X7TysSMX11C

Al+B6

X5
BOy,B&64SMXLLC
6

SMX11C

AQ+6
B5~B5

B4yB4, ISCAN
AO+1
AQ+4

Bz-Bé&
AQ+56
x2
85=-1
X3
X2+B3
KR3+B4
X1
SAVEAQ
X1

’ Bly Bl’ISCAN

AQ+6
738

X1

SAVEAQ

X1

B1,B1, ISCAN
1.

1

1

o1

EXTRACT THE 52 CHARACTER

FETCH NEXT (OR FIRST} CHARACTER FROM
S$1, INCREMENT S1 CHARACTER PDSITION
INDEXy DECREMENT S1 POSITION IN
WORD INDEXy ISOLATE THE NEXT
CHARACTER IN S1, COMPARE IT WITH
THE S2 CHARACTER AND IF THE
CHARACTERS MATCH,; GO TO MATCH

IF ALL THE CHARACTERS IN S1 HAVE

- BEEN CHECKEDs GO TO NM (NO MATCH)
DTHERWISE, CHECK TO SEE IF THE
CURRENT WORD IN X1 HAS ANYMORE
CHARACTERS LEFT TO CHECK. IF SOy
GO0 GET THE NEXT CHARACTER. IF NOT,
GET THE NEXT WORD IN S1, INITIALIZE
THE POSITION IN WORD INDEX AND
RETURN. NOTE THAT IF THE SCAN IS
RIGHT TO LEFTs AN EXTRA SHIFT IS
REQUIRED WHICH NEUTRALIZES THE
SHIFT AT SMX1llC.

NO MATCH WAS FOUND
SET J1 AND J2 EQUAL TO ZERO
AND RETURN

RESTORE THE CALLING PROGRAMS
AQ REGISTER

A MATCH HAS BEEN FOUND.
41 IS RETURNED AS THE POSITION IN
S1 OF THE MATCH. {J1+I14B2-B6)
J2 IS RETURNED AS THE POSITION IN
$2 OF THE MATCH. (J2=12+85~1]}

RESTORE THE CALLING PROGRAMS
AQ REGISTER

AN ERROR HAS BEEN FOUND IN THE INPUT
REGQUEST. J1 AND J2 ARE RETURNED
AS MINUS ONE.

RESTORE THE CALLING PROGRAMS
AQ REGISTER

STORAGE FOR CALLING PROGRAMS AO
ADDRESS OF WORD CONTAINING FIRST
CHARACTER IN S2 TO BE CHECKED
POINTER TO CONTROL SHIFT OF FIRST
WORD IN S2 TO PROPERLY POSITION
THE FIRST CHARACTER FOR CHECKING
A FLOATING POINT TENTH

020000000000000000012 A PACKED UNNORMALIZED TEN
020000000000000000006 A PACKED UNNORMALIZED SIX
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KOMPAR |
IDENT KOMPAR (SsTeI)

Feskok

SUBJECT:  COMPASS SUBRODUTINE KOMPAR

AUTHORS : ANDERSONy 0. Lo - LA ROWE, E.
BCS 6600 METHODS GROUP - 22 FEBRUARY 1971

PURPDSE: TO PERFORM A 60 BIT LOGICAL COMPARE OF TWO WORDS

&

®

&

%

*

w

E

* |

# USAGE: CALL KOMPAR {S,T,I}
o I = KOMPAR (5,T,1)
¥

* WHERE

* INPUT

#

* s = FIRST STRING WORD
* T = SECOND STRING WORD
&

* OUTPUT

%

* I =~1 IFSKT
* = 0IF §=T
* = 1IFS>T
¥

ENTRY KOMPAR

E
VED  36/0LKOMPAR,24/3
*
KOMPAR  BSSZ 1 ENTRY/EXIT - KOMPAR
SA5 X1 GET S
MX7 1
SAZ AL+l
SA2 X2 GET T
LX5 59
BX3  —XT*X5
LX2 59
BX&  —XT*X2
MX6 59
SAL  Al+2
IX7T  X3=X4 LEFT PARTIAL DIFFERENCE
NG X7+KOMPARL IF S < 7T
BX6  —X6
NZ X7+KOMPARL IF § > T
®
# LEFTMOST 59 BITS ARE EQUAL. TEST RIGHTMOST ONES.
%
- IX6  X5-X2
LX6 1
KOMPARL SA6 X1 STORE I
EQ KOMPAR RETURN
* ' :
¥
£
END
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IDENT KOMSTR «CALL KDMSTRISAsLAyNA+SBeLB}
%
* KOMSTR REVISED TO ECONOMIZE ON FIELD LENGTHy EXECUTION TIME.
* REVISED BY BRUCE BAILEY
* BCS SCIENTIFIC SYSTEMS
%k COMPARES CHARS LA THRU LA+NA-~1 OF SA 7O CHARS LB THRU LB+NA=1
*¥%k OF SB ALPHANUMERICALLY. RETURNS -~ QO + AS SA LT EQ GT SB.
*k
%
_ ENTRY KOMSTR
+ VFD 36/0HAOMSTR , 24/5
KOMSTR PS
SB1 1
SA4. Al+B1
SA2 A4+B1
SA4 X4 LA
SAZ Xz NA
SA3 Al+4
MXb 0 INIT VALUE
SA3 X3 LB
LR X4 KOMSTR
NG X4 KOMSTR
ZR X2sKOMSTR
NG X2 s KOMSTR
iR X3, KOMSTR
NG X3+ KOMSTR
b3
£ 3 3 INPUT 0K = START LDADING REGISTERS.
#%
’ SB7T B80+11
SB2 X4 LA
584 B7-B1
LT B2,B7sV20
V10 SX1 X1+Bl ADR OF FIRST SA WORD
S$B2 B2~Bb CHAR COUNT (SAC)
GE BZ2yB7sV1iO0
V20 $B3 B2+B2 2%SAC
SA4 Al+43
s82 B3+B3 4%85AC
SAl X1 INIT VALUE (X1 AND Al}
5B3 B2+B3 6&SAC
SB2 B2-60 5%SAC—-60
sS85 X3 i.B
582 B0-82 &60~-6%SAC, THE INIT VALUE.
_ LT B5sB7sV40
V30 SX& X4+B1 ADR OF FIRST 5B WORD
SBS B5~-B6 CHAR COUNT {(SBC}
GE B5,B7¥V30
V40 5B7 B5+B5 2%S8C
§B5 BT+BT H4%SBC
MAO 54 INIT VALUE
SBT 85487 6%88C
SA4. X4 INIT VALUE (X4 AND A4}
SB5 B7-60 &¥SBC~560
208

KOMSTR

Attres e s e

e
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$83 X2
$B5 B0-B5
SBT BO+6
SB4 BO+54
HH . '
ok IN-STACK EXECUTION LOOP.
*% ' o
V50 AX2 X1,B2
BX2 ~X0%X2
SB3 83-B1l
AX5 X44B5
BX5 ~X0%X5
IX7 X2~X5
SB2 B2~BT
NZ XTyALMDSE
% |
. EQ B3,B0sKOMSTR
GE B23B0sV&0
SAl Al+B1
582 B4
V&g SB5 B5-B7 "
GE B55B0sV50
SA4 A4+B1
sS85 B4
| EQ V50
ALMOST  SX6 B1
PL X7 s KOMSTR
BX6 = —X6
EQ KOMSTR
END

BCS 40262-2

“INIT VALUE (NA)

60-6%SBCs THE INIT VALUE.
INIT VALUE
INIT VALUE

SA WORD
SA CHAR

SB WORD

SB CHAR

SA SHIFT COUNTER.

INCREMENT COUNTERS.

IF EQUAL STRINGS.

IF RESET NOT YET NECESSARY.
NEXT SA WORD, ALSO RESET Al.
RESET COUNTER - '

'SB SHIFT COUNTER

IF RESET MOT YET NECESSARY.
NEXT SB WORDs ALSO RESET A4.
RESET COUNTER
KEEP LOUKING.
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CLCMPH - |
SUBROUT INE LCMPH{IPHRS s ICOMLyICLMAX s ICLMIN,LOC}
PURPOSE: LOCATE PHRASE IN STRING OF COMMAND PHRASES
CALL SEQUENCE: IPHRS — PHRASE TO BE IDENTIFIED
ICOML = LIST OF COMMAND PHRASES
ICLMAX - MAX. NO. OF COMMAND PHRASES TO SEARCH
ICLMIN -~ MIN. NO. OF COMMAND PHRASES TO SEARCH
LOC LOCATION OF IPHRS IN ICOML
(LOC = G IF PHRASE NOT FOUND)
DESIGNED BY: J.«D. BURROUGHS GCT 1973
DIMENSION ICOML{ICLMAX)
IF{ICLMIN.LT.1)ICLMIN=1
IF(ICLMAX.LT.ICLMIN} ICLMAX=ICLMIN
ss========  ASSURE THAT SEARCH STARTS BETWEEN ICLMIN AND ICLMAX
IF{LOC.LT+ICLMINGOR«LOC «GT+ICLMAX)LOC=TICLMIN
======== SAVE STARTING POINT OF SEARCH |
LOCS=LOC
100 IF(IPHRS.NE.ICOML(LOC}} GO TO 300
RETURN |
300  LOC=LOC+1 -
======= RETURN TO STARF IF LAST COMMAND PHRASE IS REACHED
IFfLOC.GT.ICLMAX} LOC=ICLMIN
=s===z==== STOP SEARCH WHEN STARTING POINT IS REACHED
IF{LOC.NE.LOCS} GO -TC 100
LOC=0
RETURN
END

-t i

00O ONc
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;i CNUMERC
| SUBROUT INE NUMERCU{PHRS) yRETURNS(A)

1 C PURPOSE: TO DETECT WHEN THE LEFT MOST CHARACTER IN A STRING
LT | IS NUMERIC
€ CALL SEQUENCE: PHRS ~ STRING OF CHARACTERS |
L cC RETURNS(A)} — RETURN TAKEN IF CHARACTER IS NOT NUMERIC
| ' DIMENSION NUM{2} |
! DATA NUM/20H1234567890- .+ /
Y p——. COMPARE FIRST CHARACTER TO NUMERICS

I=ISCAN{PHRS s 1s1oNUMyLly14sM1}
- IF{1.LE.O} RETURN A

RETURN '

END
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CNXTPH
SUBROUT INE NXTPH({ICOM,INDEXysIPHRS)

€ PURPOSE: LOCATE NEXT PHRASE IN COMMAND STRING.
C CALL SEQUENCE: ICOM ~ COMMAND STRING
C INDEX -~ INDEX TD NEXT CHARACTER TO BE EXAMINED
c IPHRS « NEXT PHRASE (RETURNED BLANK IF NONE FOUND)
C. DELIMITERS: 3 OR MORE BLANKS, COMMA, EQUALS, LEFT OR RIGHT PARENTHES
COMMON/CIO/IREADs IWRITE yIDIAG
DIMENSION ICOMIL)
DATA IBLNK/10H /
IPMAXC=10 '
ICMAXC=80
IPHRS=IBLNK
C RETURN IF AT COLUMN 80
o IF(INDEX «GEICMAXCIRETURN :
¢ ~— LOGCATE FIRST NON-BLANK: NDN"DELIMITER CHARACTER

150 DO 200 I=INDEX,ICMAXC
CALL GETT(ICOM,;I,KAR}
IF{KAR.EQaiHy OReKAR «EQ21H=oORKARSEQeIH{ +OR.KAREQ.1H})}GO TO 200
IF{KAR.NE.IBLNK} GO TO 300

200  CONTINUE
INDEX=ICMAXC

-~ IF({IDIAG.GE.100.}WRITE(IWRITE,;251)INDEXyIPHRS

251  FORMAT{ 14HNXTPHR2 INDEX=5I3,1XsA10)

C - RETURN WHEN REST OF STRING IS EMPTY
RETURN |

C ——- LOCATE NEXT DELIMITER (END OF PHRASE)

300  ISTART=I
DO 400 I=ISTARTsICMAXC
CALL GETT(ICOM,I,KAR]
IF{KAR«EQulHy +OReKARZEQ«1H=2ORKAR4EQ.1H( o OR-KARLEQ-1H} }E0 TO 490
IF(KAR.EQ.IBLNK)} GO TQ 350
INBLNK=D

60 TO 400

350  IF{INBLNK.GE.2) GO 30 500
INBLNK=INBLNK+1

400  CONTINUE

| INDEX=ICMAXC
GO TO 600

490  ISTOP=I-1
GO TO 510

500  ISTOP=I-3

510  INDEX=X

C - TEST TO LIMIT PHRASE TO <= 10 CHARACTERS
IF{ISTOP-ISTART+1.LE.IPMAXC) GO TG 700

600  ISTOP=ISTART+IPMAXC~1 | | |

C ~— TEST TO PREVENT PHRASE FROM GOING BEYOUND COL. 80
IF(ISTOP.GT.ICMAXC) ISTOP=ICMAXC

700  INBLNK=ISTOP~ISTART+1

C ——  LOAD. PHRASE
CALL STRMOV{ICOM,ISTART,INBLNK;IPHRS,1)
IF{IDIAG.GE.100.)WRITE( IWRITE¢801 Y INDEX y IPHRS

80L  FORMAT(L3HNXTPHR INDEX=yI3,1XsA10)

. RETURN

END
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CPUTCOD
SUBROUTINE PUTCORENyIARRAY s ICODE)}

C PURPOSE: PLACE A 4 DIGIT CODE, VALUE OF CODE MUST BE BETWEEN =-
c 2047 5 STORED 5 CODES/WORDs FROM AN ARRAY OF PARAMETER
c CODES. THIS ROUTINE IS USED TO REDUCE THE STORAGE REQUIRED
c TO STORE THE I/0 CODE LISTS FOR EACH ANALYSIS MODULE. ‘
C CALL SEQUENCE: N LOCATION OF CODE IN ARRAY IARRAY 5 CODES/WORD .
C TARRAY INTEGER ARRAY WHICH RECIEVES CODE NUMBER.
c ICODE VALUE OF CODE INPUT TO ROUTINE.

CIMENSYION IARRAY(1l} o

MASK=T77778
DETERMINE WHICH WORD IN ARRAY IS5 TQ BE MODIFIED.

IWORD={N-1)/5+1

O

C DETERMINE MNO. OF BITS TO SHIFT CDOE TO LEFT,

ISHIFT={4-MOD{N-L¢5} %12

C SHIFT CODE + MASK TO PROPER BIT LOCATION IN WORD.
ICOD=SHIFT(ICODEyISHIFT}

MASK=SHIFT (MASK: ISHIFT) '

C PLACE CODE BITS INTO CORRECT LOCATION IM WORD OF IARRAY.
IARRAY( IWORD)={ IARRAY ( IWORD) c AND+ aN+MASK} e OR s { ICOD«AND s MASK)
RETURN
END
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PUTT

PUT
PUTT

LoagpP

(118

SIX

PUTT

IDENT
ENTRY PUTT
VED 18/0HPUT»42/3
BSSZ 1
EQU PUT
SB4 BO-1 « INITIALIZE MULTIPLE OF 10 COUNTER.
SA4  Al~B4 . o -
SA2 X4 - PUT I IN X2.
$SB4 B4+l « COUNT MULTIPLES OF 10.
SX2 X2-10 . SUBTRACT 10 FROM I.
IR X2,;0K « IF X2 oLE. 0 EXIT FROM LOQP. . |
PL  X2,LOOP . L.OOP UNTIL NO MORE MULTIPLES OF 10 IN I.
SA%4 X1+B4% . LOAD WORD TGO RECEIVE THE CHARACTER.
MX7 & .
SA5 SIX .
SX2  X2~1 .
PX2 BO,X2 « PACK X2
pX2  X2%X5 . MULTIPLY BY SIX
SA3 AL+2 .«
SA3 X3 « PUT T IN X3.
582 X2 .
BX3 X3%X7 e MASK OUT LAST 9 CHAR. OF T.
AX3 B2sX3 o SHIFT CHARACTER INTG POSITION.
AX7? B2sX7 . SHIFT MASK INTD PGSITION.
BX6 ~XT%X4 o MASK OUT CHARACTER IN S.
BX6 X3+X6 - OR IN CHARACTER FROM T.
SA6 X1+B4 . STORE IN PROPER POSITION IN STRING S
EQ  BO0yB0:PUT
DATA 20000000000000000006B
END
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STRMOVY

IDENT STRMOV oCALL STRMOV{SA LA,NA:5B,LB)
& STRMOV REVISED TO ECONDMIZE ON FIELD LENGTHy EXECUTION TIME.
#* REVISED BY BRUCE BAILEY
% BCS SCIENTIFIC SYSTEMS
%% MC'ES NA CHARS FROM SA., STARTING IN POSITION LAy INTO SB»
o STARTING IN POSITION LBs A CHAR AT A TIME. REQUIRES LAsNA,LB
%%k ALL POSITIVE INTEGERS. IF INPUT ERROR, NGO ACTION TAKEN.
£ '
ENTRY STRMDY
ok
Sk STORE FINAL SB WORD -~ CAN BE A REDUNDANT STORE.
V70 BX& A4 :
SA6 A&
EQ BO,B0O+ STRMOV
£33
VED 36/0LSTRMOV s 24/5
STRMOV PS
SBl 1
SAS Al+Bl
SAaz2 - AB+B1l
SAS X5 LA
SAZ X2 NA
ZR X5 +STRMOV CHECK
NG X5 STRMOV LA AND
SA3 Al+4g LB
SA3 X3
SE2 A5 _ LA
ZR X245 STRMOV NA FOR
NG X2 STRMOV 0 OR NEG
ZR X3, STRMOV CHECK
NG X3, STRMOV L8
ke INPUT OK - START LOADING REGISTERS.
£
SBY BO+11 TEMP TO DECOMPOSE LA AND LB.
SBé B7-B1
, LT B2sBTsV20 LALTo12
Vig SX1 X1+Bl TEMP ADR OF SAs FIRST WORD.
SB2 B2~B6 TEMP CHAR COUNTs SA. (ABBR SAC)
GE B24B7.V10
V20 sB3 B2+B2 B3=2%SAC
SA4 AL+3
SB2 B3+B3 B2=4%SAC
SAL A1 INIT VALUE (X1 AND Al)
SB3 B2+B3 B3=6%SAC
s@z B3~-60 B2=6%SAC-60
SB5 X3 LB
S8z B0~-B2 B2=60-6%SAC: THE INIT VALUE.
LT B5¢87s V40 LBolTall :
V30 SX& X4+B1 TEMP ADR OF SBs FIRST WORD.
SB5 B5-B& TEMP CHAR CDUNT. SB (ABBR SBC!)
GE B5,BTsV30
V40 SBb6 B5+R5 2%SBC

SBY B6+B6 4%SBC
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ok

ek

*3
V50

¥

V60

216

$85
SA4
SB7
SB3

SBé
MX0
SB7

EXECUTION

AX2
BX3
LX5
SB2
BX7
SB3
BXé
LX4

EQ

GE

SAlL
sB2
SB5
SBb6
GE

BX6
SAé
SB5
SA4
SB6
EQ

END

B&+BT 6%5BCy THE INIT VALUE.

X4 INIT VALUE {X& AND A4}
B5-60 6%5BC~60

2 INIT VALUE (NA}

BO~B7 60-6%SBCy THE INIT VALUE.
54 INIT VALUE

BO+6 INIT VALUE

LOOPy IN-STACK. FETCHES AND STORES AS NEEDED.

B2,X1 MOVE SA CHAR 7O POS 10
~R0%X2 CHAR
B54 X4 POSITION SB WORD»
B2~8T DECREMENT SA SHIFT COUNTERa.
X0#%X5 0 POSITION 10
B3-B1 NB=NB-1
KT+X3 SA CHAR IN SB WORDe
BoyX6 REPOSITION SB WORD.
INCREMENT COUNTERS.
B3,B0:V70 IF NBeaEQeO (I«E.s DONE)
BZ2,B0,V60 IF RESET NOT YET NECESSARY.
Al+Bl RESET Al AND X1 FOR NEXT SA WORD.
BO+54 RESET B2 TO 54
B5+87 INCREMENT FIRST SB SHIFT COUNTER.
B6-BT DECREMENT SECOND SB SHIFT COUNTER.
B6:BOs V50 IF RESET NOT YET NECESSARY.
X4 REVISED SB WORD
A4 STORE REVISED SB WORD
B7 RESET B5 TO 6
A4+B1 FETCH NEXT 5B WORDs RESET A4
BO+54 RESET Bé TO 54
V50 RECYCLE
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5.0  PRINTER PLOT PROGRAM

Lireprinter plots of simulation results are produced by a postprocessor pro-
gram NSMPPT. This program js executed after the completion of the simulation
program, NSMPPT reads simulation and scaling data from file TAPE30 and pro-
duces the requested line printer plots. Figure 5.1-1 shows the macro flgw
diagram of NSMPPT.

Each unique channel of plot data is stored on file TAPE30. Channels, such as
TIME, which may be used by several plots are stored only once. The format data
describes how the channels are to be combined to form the plots. The individ-
ual channel data are loaded into an array DSPLY. The data for each plot is then
scaled and transformed to hollerith form and placed in the array GRAPHR. Title
and scale information are also placed in this array to form the final plot
configuration.

The contents of GRAPHR are printed on the lineprinter to produce each plot.
5.1 PRINTER PLOT PROGRAM SOURCE LISTINGS

Compilation 1istings for the NSMPPT program follows. The names of the rou-
tines, listed in alphabetical order, are:

CENTER NSMPPT
GNFPLT PLOTC

GRIDLI CPPLOT
LEFTT QXMXMN
LINPLT RTLPLT
MNMX SIMPLT
NCHAR TNFPLT
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o . This code is Tocated
<:’ START :) - in Program NSMPPT

Read Plot Identification
and Title Data
from Plot File TAPE30 //

e

END on EOF

¥
END

Branch
to Appropriate
PTot Routine

SIMPLT
Read Data from
Plot File TAPE30

LINPLT
PLOTC
| QPPLOT

Construct Plot from
Plot Data and Write
on Line Printer

FIGURE 5.1-1 NSMPPT PROGRAM ~ MACRO FLOW DIAGRAM
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CCENTER
SUBROUTINE CENTER{ARRAY:NA,TITLE}

e e NaRe e R e

CENTERING TITLES
" ARRAY CONTAINS CHARACTERS FOR TITLES OF PLOT
NA = NUMBER OF CHARACTERS IN ARRAY
- TITLE = ARRAY CONTAINING CENTERED TITLE

(g N+

DIMENSION ARRAY{Ll),TITLE(1l}
DATA BLK/1QH 7 :
pO 10 I=1,12 _ _ i
TITLE(I)})=BLK - S : ' . g
10 CONTINUE - %
CALL NCHAR(ARRAYsNAgJSTARTNCH} !
IF (NCH.EQ.0} GO TO 200
NN={120~NCH)Y/2+1}
II=JSTART-1
I=NN-1
NEND=II+NCH
- 25 TI=11+1
I=I+1
CALL GETT{ARRAY,IIsAR}
CALL PUTT{TITLEsIsAR}
IF {II.LT-NEND} GO FO 25
200 RETURN 5
END |

e
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CGNFPLT
"~ SUBROUTINE GNFPLT {(HeIsdyK)
READ (30) DUMMY
IF { EQOF(30) } 10,20
10 K = 1
- 20 - RETURN
END

e
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CGRIDLI

OO0 O00O00

o000

OO0

o NeRe!

OO

SUBROUTINE GRIDLI fNDVMAX:AMIN,AHAK,SMINrSMAX;NDIVrNSEG}

_ PURPDSE_—_TO SELECT AXIS SCALES FOR A LINEAR AXIS.

10

20
30

AMINAMAX — MIN AND MAX VALUES OF THE DATA.
SMIN,SMAX -~ MIN AND MAX DF AXIS SCALES.
NDIV = NUMBER OF GRID BIVISIONS.
NSIG - NUMBER OF SIGNIFICANT FIGURES FOR ANNUTATIDN.
IN = 1

IF { SMIN oNE. 0.0 wOR« SMAX «NE. 0.0 } GO TD 40
SET AXIS INCREMENT TO 1,2 OR 5 % 10%%N,

IF { ABS{AMIN-AMAX) .LE. l.E-6%AMAX } AMAX = 1.000001%AMIN
IF’ ( AMAX -s_Qt 0-0 l_-AND— AMIN -E’Ql 0-0 } AMAX = 10E""’6

SPAN = ABSE{AMAX~AMIN)

STEP = SPAN / FLOATE{NDVMAX}

N = ALOG1O(STEP)

IF { STEP otTa 120 ) N =N -1

X = STEP / 10.0%%N

IF ( X «GTe 2.0 ) GO TO 10

GO TO 30

IF { X «GT« 5.0 ) GO TO 20
STEP = 5.0 % 10.0%¥N

GG TO =0

STEP = 10.0%%{N+1)

IN = 0

CONTINUE

SET SCALE MAX AND MIN.

HSTEP = STEP #* 0.5

SMIN = AINT(AMIN/HSTEP)} * HSTEP

IF ( AMIN .LTe 0.C } SMIN = SMIN ~ HSTEP
SMAX = AINT(AMAX/HSTEP)} % HSTEP

IF { AMAX «GT. 0.0 )} SMAX = SMAX + HSTEP

- X = AMOD(ABS(SMIN),STEP}

40

+

IF { X oGT« 0.001%STEP .AMDe X oLTe 0.999%STEP )
SMIN = SMIN - HSTEP
X = AMOD( SMAX-SMIN , STEP )

IF { X oGTe 0.00L%STEP +AND« X oLTe 0<999%STEP }

+

SMAX = SMAX + HSTEP
FIND NUMBER OF SUB-DIVISIDNS.

NDIV = (SMAX-SMIN} / STEP + 0.5
GO TO 50

FIND NUMBER OF SIGNIFICANT FIGURES.

CONTINUE
STEP = ( SMAX — SMIN } / FLOATINDIV)
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50 GONTINUE
XMAX = AMAX1(ABS{SMIN),ABS{SMAX})
NMAX = ALOGLO(XMAX¥1.000L}
NSTEP = ALOGLO(STEP)} * 1.00001
IF { STEP .LEs 1.0 ~AND. XMAX .GE.
IF { STEP .GE. 10.0 ) IN =.1
NSIG = NMAX — NSTEP + IN
RETURN |
END

1.0 } NSTEP

NSTEP -~ 1
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CLEFTT
SUBROUTINE LEFTTEARRAYsLA)

LEFT TITLE

ARRAY CONTAINS CHARACTERS FOR LEFT TITLE
LA = NUMBER OF CHARACTERS IN ARRAY

OO OO00

DIMENSION ARRAY(l)
COMMON/CLEFTT/LEFT(51}
COMMON/UNIT/IOUTP

DATA BLK/4H /sNNASL/

BLANK OUT LEFT ARRAY

OO0

DO 2 I=14NN
LEFT{I}=BLK

2 CONTINUE
IF (LA.EQ.0)} RETURN

CENTER TITLE IN LEFT ARRAY

OO0

CALL NCHARUARRAY,LAs ISTART4NCH)
IF (NCH.LE.NN) GO TO 25
NCH=NN
25 CONTINUE
MUV={NN-NCH} /2
IEND=ISTART+NCH=1
DO 30 I=ISTART.IEND
MUV=MUV+1
CALL GETT{ARRAYsIgLEFTIMUV})
30 CONTINUE
RETURN
END

' BCS 40262-2
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CLINPLT

OO0 0000O0oO0n

OO0

OO0 r

15

2e

30

224

SUBROUT INE LINPLT(XstNyNTT:TT;NTL,TLfNTBlgTBl;NTBZ,TBZ,IAUTDT
SUBROUT INE TQ DRAW PLOT VIA PLOTC

ARRAY 0OF POINTS FOR ABSCISSA

ARRAY OF POINTS FOR ORDINATE

NUMBER OF POINTS TO BE PLOTTED

NTT = NUMBER OF CHARACTERS IN TOP TITLE

1T = ARRAY CONTAINING TOP TITLE

NTL = NUMBER OF CHARACTERS IN LEFT TITLE

TL = ARRAY CONTAINING LEFT TITLE

NTBI = NUMBER OF CHARACTERS IN FIRST BOYTOM TITLE

TBL = ARRAY CONTAINING FIRST BOTTOM TITLE

NT82= NUMBER OF CHARACTERS IN BOTH SECOND AND THIRD BOTTOM TITLES

TB2 = ARRAY CONTAINING BOTH SECOND AND THIRD BOTTOM TITLES
TB2(I)ysI=1,20 CAN CONTAIN ONLY SECOND BOTTOM TITLE
TB2(I)4,1=21,40 CAN CONTAIN ONLY THIRD BOTTOM TITLE

IAUTO=0 AUTOMATIC SCALING

IAUTO=1 AXIS VALUES PROVIDED IN ZSCALE

= =
B nn

DIMENSION XEL)oY{L)eTT{1)}yTL{1),TBL{1),TB2(1)
DIMENSION TITLESt(1Z}

COMMON/UNIT/IOUTP

IF (N«EQ.0) RETURN

CHECK FOR MULTIPLE CURVE PLOT

IF {(N.GT.0) GO TO 10
CALL PLGTC&N;X;Y;IAUTDI
RETURN :

CONTINUE

DRAW PLOT WITH TITLES

IND1=0

IF {NTT.EQ.0) GQ TO 15

CALL CENTERATT«NTT.FITLES}
WRITE(IQUTP+101) TITLES

IF (NTT.EQ.0) WRITELIQUTP¢50}
CALL LEFTT{TLNTL)

CALL PLOTC(NsXyY,IAUTQ}

IF {NTBl.EQ.0) GO TO 20

CALL CENTER(TBl,NTBL,TITLES}
WRITE(IOUTP4100} TITLES

CONT INUE

IF (NTB2.EQ.0) GO TG 40
NDUM=NTB2

IF (NTBZ2 «LE. 80) GQ TO 30
INDl=1

N2=NTB2=-80

NDUM=80

CALL CENTER{TB24NDUM,TITLES)

WRITE(IOUTP,100) TITLES

IF (INDL.NE«l) GO TO 40
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40

50
100
101

CALL CENTER{TB2{ 9)}yN2,TITLES)
WRITE(IOUTP,100} TIFLES
CONTINUE -

RETURN

FORMAT{ 1HL)

FORMAT{1H s6Xy12A10}
FORMAT({1HLs6X»12A10}

END | |
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CMNMX
SUBROUTINE MNMX (AsNsAMIN,AMAX)

oOoOn

c _ . S S -
c PURPOSE —~ TO FIND THE MINIMUM AND MAXIMUM VALUES OF AN ARRAY.
C A - ARRAY OF VALUES.
c N ~ NUMBER OF ELEMENTS IN A. - :
c AMINyAMAX — MIN AND MAX VALUES FOUND, IF AMIN -= AMAX, THEN
o START WITH THE VALUES PASSED IN.
c

DIMENSION A(1})
C
c CHECK FOR ORIGINAL VALUES OF MIN AND MAX.
c

IF { AMIN .GT« AMAX } GO TO 10

IN = 1

IF (N «LT« 1 } RETURN

G0 TO 20 _

INITIALIZE MIN AND MAX.

10 CONTINUE

AMIN = A(L)

AMAX = AL1l)

IN = 2 .

IF { N «LTe. 2 )} RETURN
c o
(o SEARCHe
c

20 CONTINUE
DO 30 I=IN,N
IF ( AMIN .6T. A(I) ) AMIN
IF [ AMAX «LT. A{I) } AMAX
30 CONTINUE
~ RETURN
END

A(L}
AlL)

I i
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CNCHAR
SUBROUTINE NCHAR{ARRAY yMAXyISTART sNCH)

SUBRUUTINE TO CALCULATE THE NUMBER OF CHARACTERS IN A CHARACTER
- STRING

ARRAY CONTAINS CHARACTER STRING

NA = NUMBER OF INPUT CHARACTERS

ISTART = NUMBER OF FIRST NONBLANK CHARACTER IN STRING .

NCH = NUMBER OF CHARACTERS IN ARRAY SUPPRESSING BEGINNING
AND ENDING BLANKS

COaOOaOOooOon

DIMENSION ARRAY{1)
COMMON/UNIT/IOUTP
DATA BLK/10H 7
NCH=0
J=0
5 J=J+1
CALL GETT(ARRAYjJ;AR}
IF [AR.NE.BLK] GO TGO 10
IF {J.GE.MAX) GO TO 100
GO TO 5
10 ISTART=J
J=MAX+1
15 J=d-1
CALL GETT(ARRAYJsAR)
1F (AR.NE.BLK} GO TG 20
IF {J.LE.O) GO TO 100
GO TO 15
20 NCH=J-ISTART+1
IF (NCH.GE.0) GO TO 25
NCH=0
Ga TO 100
25 CONTINUE
IF {NCH.GT.120) NCH=120
100  CONTINUE
RETURN
END
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CNSMPPT

c
c
c
c
c
C
10
12
c
c
c
¢
c
c
30
c
C
c
40
c
¢
c
50
c
c
c
60

228

PROGRAM NSMPPT (OUTPUT,TAPESG=0OUTPUT,TAPE30)
NONSIM OFFLINE PLOT PACKAGE.

COMMON /CPLOTS/ IOPT{30)sPLOTID! 5)4PTITLE( 8}
COMMON /CWORK/ WORK{(3131}

COMMON ZUNIT/ IOUTP

I0UTP = 6

IERCNT = O

IEND = 0

READ THE OPTION AND TITLE ARRAYS.

CONTINUE

READ (320} IOPT.PLOTID,PTITLE
IF { EOF{30} } 506,12
CONTINUE

GENERAL PLOTS

IF { I0PT({1} .NE. 1 } GO TO 30

CALL GNFPLT (WORKs5042, IEND)

IF { IEND .NE. 0 } GO TO 500
GO 70 10

SIMULATION PLOTS.

CONTINUE

IF | IOPT{1} CNE. 2 )} GO TO 40
CALL SIMPLT {(WORK¢IEND)

IF { IEND .NEe 0 } GO 7O 500
GO TO 10

ROOT LOCUS PLOTS.

CONTINUE

IF ¢ I0PT{l}) .NE. 3 } GO TG 50
CALL RTLPLT {WORKysIEND)

IF { IEND .NE. 0O )} GO TO 500
GO TO 10

TRANSFER FUNCTION PLOTS.

CONTINUE

IF ( IOPT(1} oNE. 4 ) GO TO 60

CALL TNFPLT (WORKsWORK(1i00L),WORK{2001}),IEND}
IF { IEND .ME. O } GO TO 500

GO TDO 10

STEADY STATE PLOTS.

CONTINUE
IF ( IOPT{1} «.NE« 5 )} GO TO 400
CALL SIMPLT (WORKIEND)
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o0

IF { IEND «.NEe 0 ) GO TO 500
60 TO 10

ERROR

400 CONTINUE

IF { IERCNT .G67. 10 } GO TO 500

WRITE (6:410)

410 FORMAT (//7/1X,20(1H¥).86H INCDRRECT INTERMEDIATE PLOT DATA HAS BEE
+N DETECTED. CONTINUATION WILL BE ATTEMPTED« +20{1H¥)}///)

IERCNT = IERCNT + 1 o
GO T0 10

EXITe.
500 CONTINUE

STOP
END

BCS 40262-2
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CPLOTC
SUBRGUTINE PLOTC{MeXsYsIAUTO)

SUBRBUT INE WHICH CALLS PLOTTING SUBROUTINE QPPLOT
M = NUMBER OF POINTS TO BE PLOTTED

X = ARRAY OF PDINTS FOR ABSCISSA

Y = ARRAY OF POINTS FOR ORDINATE

IAUTO=0 AUTOMATIC SCALING
IAUTO=1 AXIS VALUES PROVIDED IN ZSCALE

aOOOOMOOO00

COMMON/ZSCALE/XMAX s XMIN s YMAX s YMIN
DIMENSION X{1}.Y{1)
DATA NUM /0/
N=M '
NUM=NUM+1
L=IABS({M}
IF{M.GT0) NUM =0
IF{NUM.LT.8} GO TO 10
NUM =0
N=L
10 CDNTINUE _
IF {IAUTO.EQ.0} CALL QXMXMNIX YyLyXMAXeXMINeYMAXYMIN)
CALL QPPLOT(XsXMAXsXMINsY s YMAX YMIN,N)
RETURN
END
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CQPPLOT 5 (T
SUBROUT INE QPPLOT{TDsTMAX s THINsXD » XMAXSXMIN » NUMO )

PLOTTING SUBRBUTINE

TD = ARRAY OF POINTS FOR ABSCISSA (Y-AXIS)
TMAX MAXIMUM VALUE FOR TD—ARRAY

THMIN MINIMUM VALUE FOR. TD—ARRAY

XD = ARRAY OF POINTS FOR ORDIMATE ({X-AX1IS)
XMAX MAXIMUM VALUE FOR XD=ARRAY

XMIN MEIMIMUM VALUE FOR XD-ARRAY

NUMO NUMBER OF POXNTS 7O BE PLOTTED

H

n

{1

i

GRAPHR IS A REAL%4 ARRAY CONTAINING PLOFT - DIMENSION = 32X52

GRAPH IS A LOGICAL*1 ARRAY OF DIMENSION 128X52 WHICH IS
EQUIVALENCED TO GRAPHR

GRAPHR{121):I=1,51 CONVAINS VERTICAL AXIS

GRAPHR{ I,52),1=8,32 CONTAINS HORIZONTAL AXIS

REST OF GRAPHR CONTAINS BORDERS AND ACTUAL PLOT

OONOOOCOOMOtOo0n OO OneD

COMMON/UNIT/IOUTP

COMMON/CLEFTT/LEFT{51)

DIMENSION GRAPHR(14351}),HAXIS{25),SCALE(10},POINT(L12}
DIMENSION FMTR(3)sFMTD{6) sFMTS{4) ,FMTB{8),VAL(2)

DIMENSION TD(1)sXD(1)9TX{2:2):TX0(2)+RANGE(2),DIVI2},DELT(2}
DATA SCALE /ltfl-S!Z-,B-gl&'-75n96078.!100915- /

DATA K 70/

DATA POINT /1H%s1lHlelH2+1H331H4s1H551H6y IH7s1HBs 1H2,1H 4 1HX/
DATA BLEFT¢BRIGHTsHORIZ /1OH+~—- »10H ey
+ LOH~ e e /!

DATA NUMBER /10H5432100000/

DATA BLANK /10H /

c OUTPUT FORMATS
DATA FMTD /60H(L1XsAl,1Xy1PES.2,12A10,A1) "
+1) /
DATA FMTB /B8OM{4Xy1P12E10.2;L1PE9.2/9X,1P12E10.2) (4X,0P12F10.
+150PF9e1/9X,0P12F10.1) /
NUM=TIABS {NUMO)

{1XyALls1XsF9.1;12A10454A

K IS NONZERO IMPLIES MULTIPLE CURVE PLOTS

aoon

IFIK.NE.O)GO TO 1000
50 CONTINUE
IWT=0
IP=0
IF(NUMO.LTC)YIP=1
TR(L,1}=THIN
TX{1:2)=THAX
TA(2,1L}=XMIN
TX(Z242) =XMAX
VAL(2}=1.0
VAL(L)=1.2
ROUND=.9929

BCS 40262-2 . 231



oo

[Nl el [
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o0

OO0

OO0

100
150

500

600

232

T L L T R T o e r—

DETERMINE EVEN SCALES
0O 600 L=142

RANGE(L}=ABS{TAIL;23-TX{L,121}
CHECK FOR CONSTANT VALUE

IF{RANGE(L) +EQaOa JRANGETLY=2.%ABS(TX(Ls1 )1}
IF{RANGE(L)}<ERQ.O«)RANGE{L}=10u

N=ALOG1O (RANGE (L)}

IF{RANGE(L) oLT a1« IN=N-1

EXPN=VAL (L }*10,%%EN

DO 1006 M=1,9

K=M

IF{SCALE(M)*EXPN.GE-RANGE [ L }*ROUND) GO TG 150
CONTINUE

CONT INUE

RANGELL}=SCALE(K}*EXPN
RIV{LI=SRANGE(L/LO0/VAL(L) o
TXMAX—AMAXl(ABS(TX(L,llerBSETX(LQZ))i*RUUND
IF(TRIL21%TX{Ly1}.GE.0.}G0 TO 300

TRY 70 CENTER SCALE ABOUT ORIGIN

IF{RANGE(L}/24+LT-TAMAXIGO TO 500
TXO(L)=-RANGE({L) /2.

GO TO 600

CONTINUE

TRY TO START OR END SCALE AT ORIGIN

IF(RANGE(L}-LT.TXMAX}GO TO 500
TAO{L)=0.
IF(TRIL21)elTe0aTXOLLY=—RANGE(L}
GG 70 600

CONTINUE

FIND DRIGIN OF SCALE

TRO(LI=TXILs LI-AMODETX (L1} ,DIVIL}))
IFETXO(LIGTaTX (L s 2N ITXO(LY=TXO(L)~DIVEL)

INSURE THAT ALL POINTS FALL WITHIN SCALE RANGE
IF(TXO(L)+RANGE(L).GE.TX{L,Z)*ROUNDIGG T3 600
50 10 150

CONTINUE

BLANK OUY PAGE

DO 620 I=2+13

DO 620 J=1,51
GRAPHR{ I#J)=BLANK

BCS 40262-2



laRaNel

QOO0

620 CONTINUE
DELT{L) DTV(I)IIO.
DELT{2)=DIVL2}/5.

- DEFINE VERTICAL AXIS AND BORDERS

ICENTR=0

I10=IFIX(1. 5*TXO(15/DELT(1))
IF{I0.LT.1+0RsI0.GTa121}ICENTR=L
IF{ICENTR.EQ.1310=1.

I1ZERO=0
IF{ICENTR«NE.L1}IZERO=I0/10
XS=TXO0{2}+RANGE{(2}+DELT (2}

DO 650 J=1,51

CALL PUTT (GRAPHR{Z2sJ)5LlslH )
CALL PUTT (GRAPHR{Z24J},121,1H }

650 CONTINUE -

IF ( 10 .LE. 1 «OR. I0 <GE. 121 ) GO 74 670
DO 660 J=1,51
CALL PUTT (GRhPHR(dyd);IGrlH )

660 CONTINUE

670 CONTINUE
DO 700 J=1+514+5
GRAPHR{15J}=XS~J*DELTI2)
CALL STRMOV (BLEFTs134sGRAPHR(2,J)51}
CALL PUTT (GRAPHR({22J)»I0s1H+)
GRAPHR{ 139 J}=BRIGHT
CALL PUTT {GRAPHR({Z234) 3121y 1H+}

700 CONTINUE

DEFINE HORIZONTAL AXIS AND BORDERS

JO=IFIX(51.5+TX0{2)/DELT{2})

IFEJ0eLToleDReJOGT5L)ICENTR=2 .

IF{ICENTR.EQ.2)J0=5%

J=0

DIVIL)=DIV{1i/2.

TS=TXO{1}, .

HAXIS(1) = TS

DO 750 I=2,13

J=J+1

HAXISEI+12) = TS + 4 % DIV(l)

J=J+1

HAXIS{I} = TS + J % DIV{l}
750 CONTINUE

AVOID ROUNDOFF IN CALCULATING ZERO POINT OF

IF{IZERO.GT.0)HAXIS4IZERT)} = 0.
IF{ICENTR<NEW2)GRAPHR{1,J0)=0.
DO 850 I=2,13
GRAPHR( I,1}=HORIZ
GRAPHR( IyJ0)}=HORIZ

" GRAPHR{I,51}=HORIZ

850 CONTINUE

DO 900 I=15121,5
CALL PUTT {(GRAPHR{2y1)yI,1H+)
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200

910
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OO0

OO

OO0

920

950

970

1000

234

CALL PUTT (GRAPHR{24u40) sIy1iH+)
CALL PUTT {(GRAPHR{Z¢51}yIyslIH+]
CONTINUE '

DO 910 I=11s111,10

CALL PUTT (GRAPHR{2y2}s1y1H.)

CALL PUTT {(GRAPHR({2¢3)}3Is1H.)

CALL PUTT (GRAPHR{Z2y49)sIslH.)
CALL PUTT (GRAPHR{2¢50}yI1y1H.)
CONTINUE

IF ( ICENTR .EQ. O } CALL PUTT (GRAPHRIZ4J0)s10,1HO)

DEFINE FORMAT STATEMENT ACCORDING 7O NUMERICAL RANGE OF DATA

TXMAX:=AMAXL(ABS{GRAPHR( 1213} sABS(GRAPHRE 1,51} )}
NS=ALOG1G( TXMAX}+3.0001
J=3

WILL AN #*E:x FORMAT BE REQUIRED FOR THE VERTICAL AXIS

IF {NSeLToleORuNS.GT.8) J=0
Do 920 I=1,3
EMTR{I)=FMTD{I+J}

CONTINUE

IF{J.EQ.0)GD TO 950
NR=ALOG10{RANGE{2)}+3.0001
IFENR.GT NS INR=NS

INSURE THAT THE FIELD CAN CONTAIN THE LARGEST NUMBER

NS=MAXO{1:NRsNS-2}

CALL GETT (NUMBERsNS+IJd}

CALL PUTT (FMTRy1l441d}

CONTINUE

TXMAX = AMAXL {ABS{HAXIS{1)},ABS(HAXIS{25]}1})
NS=ALOGLO(TXMAX)+3.0001

J = 4

WILL AN #*E* FORMAT BE REQUIRED FOR THE HORIZONTAL AXIS

IF (NS«LT«leORaNS.GT<8) J=0
B0 970 I=l.4
FMTS{I)=FMTB{I+J)

CONTINUE

IF (J.EQ.0) GO TO 1000
NR=ALOGLO{RANGE(1})+3.0001
IF{NR«GT -NS}INR=NS

INSURE THAT THE FIELD CAN CONTAIN THE LARGEST NUMBER

NS=MAXO ( 1yNRsNS=2}

CALL GETT (NUMBERsNSsTJ)
CALL PUTT (FMTS;13:1J)
CALL PUTT (FMTS,20,14)
CALL PUTT (FMTS,33,1J)
CONTINUE

IP=IP+1

I0FF=1
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IF{IP.GT»1)I0FF=1P~1

M=0 '

DO 1500 L=14NUM

LOC=1IP '
I=IFIX{L1.5+({TD{L}~TXO{1})/DELT{1}}
IF({I.LTele0R.I.6T121}G0 TQ 1200
J=IFIX{51.5~{XD{L}~TXO{2)}/DELT(2))
IF{JulTwla0RedGT51)G0 T3 1200

1500 CONTINUE
IF(NUMO «LT-0uAND-IPLT.10}GO TO 2000
K=0

c
C - CHECK FOR MULTIPLE POINTS
c
CALL GETT (GRAPHR{Z2s.J}5IyPGRAPH}
IF { PGRAPH +EQe. POINT(IP) } GO TO 1500
f IF { PGRAPH +EQ. POINT({1)} } GO YO 1500
IE C
f C THIS CHECK IS MACHINE DEPEMDENT -~ CDC 6600
P _ o .
P IF | PGRAPH .GTe. POINT(2) AND. PGRAPH .LE. POINT{1O0} } LOC = 12
g CALL PUTT (GRAPHREiZJ)yIsPOINT{LOCY)
; G0 TO 1500
i 1200 CONTINUE
v IHT=1 '
g M=M+1

WRITE OUT PLOT

OO0

DO 1700 I=1,51
IF (MOD{I1,5}.EQ.1) GO TO 1600
WRITELIDUTP,1550) LEFT{I)y{GRAPHR({J3I)sJ=2,14)
1550 FORMAT {1XsAl,10Xy12A104A1)
GD TO 1700
1600 WRITE(IQUTPsFMTR} LEFT{I)s{GRAPHR{J:I11sd=1414}
1700 CONTINUE
WRITE{TOUTP,FMTS) (HAXIS(J)sJd=1.+25)
2000 CONTINUE
RETURN
END
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COXMXMN '
SUBROUTINE QXMXMN{XsY +NsAMAX+AMIN sOMAXOMIN)
C ,
C SUBROUTINE TO DETERMINE MINIMUM AND MAXIMUM VALUES DOF ARRAYS
C .
c .
c N = NUMBER OF PLOT POINTS
c X = ARRAY OF POINTS FOR ABSCISSA
C Y = ARRAY OF POINTS FOR ORDINATE
C AMAX = MAXIMUM VALUE IN X~ARRAY
C AMIN = MINIMUM VALUE IN X-ARRAY
c OMAX = MAXIMUM VALUE IN Y-ARRAY
c OMIN = MINIMUM VALUE IN Y-ARRAY
Cc
DIMENSION Xt1lsY (1}
AMAX=-1.E50 :
AMIN=1.E50
OMAX=-1 .E50
OMIN=1l.E50
00 1 I=1aN

AMAX=AMAXI{X(1}sAMAX)

AMIN=AMINL{X{I] AMIN)

OMAX=AMAXL1(Y{I),0MAX}

OMIN=AMINL{Y(I},0MIN)
1 CONTINUE

RETURN

END
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CRTLPLT

OO0O0OO

NeKaXe

OO0

anoO

+

i0

20

30

SUBROUTINE RTLPLT ({ROOT s IEND}
PURPOSE -~ TO BUILD A ROOT LOCUS PLOT FOR NONSIM.

ROOT — A WORK SPACE INTO WHICH DATA IS READ.

COMMON /CPLOTS/ IOPT4ICASE;DATE{(Z2}sRLPARsSCALR{3)},SCALI(3),
INDEXyDUMMY{18),PLOTIDE 5)sPTITLE( 8)

COMMON /ZSCALE/ SMAXR¢SMINRySMAXIfSMINI

DIMENSION ROOT(1)

DIMENSION ZBFR(16) |
DIMENSION X{1000},Y{1000)yGAIN(4,50),IGAIN(%4,50)
EQUIVALENCE {GAIN{1,1);IGAIN(1,1}]

DATA EPL /1.0E-4/

READ ROOT ARRAY.

READ (30) (RODOT{I},i=1,INDEX}
IF { EOF{30) } 270.5

"CONTINUE

- FIND MAX AND MIN VALUES.

RMIN = 1.0
RMAX = 0.0
YMIN = 1.0
YMAX = 0.0
I =1
CONTINUE

N = ROGT(I) + Oal

CALL MNMX (ROOT(I+3),N,RMINsRMAX])
CALL MNMX (ROOT{I+3+N},NeYMIN,YMAX)
I =1+ 2%N + 3

IF { I «LT. INDEX } GO TO 10

IF [ YMIN 4LT. 0.0 } YMIN = 0.0

FIND SCALE VALUES, IF THEY ARE NOT PROVIDED — REAL.

IF { SCALR{1l}) .LT. SCALR{2) )} GO TO 30

CONT INUE
SMINR = §.0C
SMAXR =" 0.0
IAUTO = O

CALL GRIDLI (lZ:RMINsRMAXsSMINR:SMAXR:NDIVR:NSIGRl
GO 7O 50

CONTINUE

SMINR = SCALRI(1}
SMAXR = SCALR(2]
IAUTO = 1 -

50 CONTINUE
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TO

90

100

110

120

130
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FIND SCALE VALUESs IF THEY ARE NOT PROVIDED -~ IMAGINARY.

IF { SCALI{1) .LT. SCALIL2) ) 6O TO 70

CONTINUE
SMINI = 0.0
SMAXI = 0.0

CALL GRIDLI (12,YMINyYMAXySMINI;SMAXI4NDIVI,NSIGI}
GO TO 90

CONTINUE

SMINI = SCALI(1}

SMAXI = SCALI{2)

CONTINUE
EPZR = (SMAXR-SMINR} * 0.002
EPLZI =

{ SMAXI-SMINI) * 0.002
DECOMPOSE ROOT ARRAY AND GUARANTEE SEPARATION OF ROOTS.

X(1} = 1.Eé69
I =1

N 0

NR = 0

INDRT = O

CONTINUE

IF { I «GT. INDEX } GO TO 160

|

NN = ROOT{I) + 0.1

NR = NR + 1

GAIN(1sNR) = ROOT({I+1)
GAIN{Z24NR} = ROOT(1I+2}
IGAIN(34NR) = N + L
Il =1 + 2

12 = I1 + NN -
IF { GAIN(2sNR) <EQ. 5.0 <AND. INDRT .EQ. 1 } GO TO 120
IF { GAIN(2,NR} .EQ. 5.0 ) INDRT = 1

DO 110 J=1,NN

N=H+1

X{N) = ROOTEIL1+J)

YIN) = ROOTEI2+J}

CONTINUE

TGAIN(4sNR) = NN

60 TO 150

CONTINUE

NK = O

DO 140 J=1,NN

RR = ROOT(I1+J}

RI = ROOT(I2+4} .
IF { ABS{RR} .LE. EPZ } RR = 0.0
IF { ABSERI)} .LE. EPZ ) RI = 0.0

DO 130 K=1.N

IF ( ABS{RR-X{K}} .GT. EPZR } GO TO 130
IF ( ABS{RI-Y(K)}) .LE. EPZI } GO TGO 140
CONTINUE

NK = NK + 1
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140

CONTINUE
IGAIN{4,NR) = NK
IF ( NK «LEe 0 } NR = NR — 1

150 CONTINUE
I=1I4+ 3 + 2 % NN
GO TO 100
GENERATE LABELS AND PLOT ON PRINTER
160 CONTINUE
ENCODE (803250,ZBFR} RLPAR _
250 FORMAT {23HROOT LOCUS PARAMETER = ;AB8:49X}
ENCODE (80:2605ZBFRE€?)} DATEsICASE
260 FORMAT (2A12,14Xy15HR0O0T LOCUS PLOTs15XsBHCASE NOesI4)
CALL LINPLT (XsYsNsBQ:PTITLEs10y10HIMAGINARY :434HREAL,
160+ ZBFR:IAUTO)
ADVANCE FILM AND RETURN
RETURN
270 CONTINUE
IEND = 1
RETURN
END
BCS 40262-2
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SUBROUTINE SIMPLT {(DSPLYs:IEND)

PURPOSE ~ TO BUILT A SERIES OF SIMULATION {(OR STEADY"STATE}
PLOTSy UP TO FIVE GRIDS PER PLOT.

DIMENSION DSPLY{3131),VAR(31}

COMMON /CPLOTS/ IOPT,ICASE;DATE(2)¢NPLT:NGRD{6]yINDEXyNCODES,
IMANUL y NWORK s DUMMY {15} ,PLOTID( 5)PTITLE(B}

COMMON /ZSCALE/ XMAX s XMINy YMAX:YMIN

DIMENSION SCALE(5,436) s PNAME(542,6) sNPOS{5+246}

DIMENSION ZBFR{B8}
DATA BLNK /LOH /

READ DATA.

READ (30) SCALEsPNAME:NPDS
1F { EQF{30) ) 500,5
CONTINUE

READ SIMULATION DATA.

iL = 0

INDMAX = 2131 / NCODES
CONTINUE

Ii =1L + 1

IL = IL + INDMAX

IF € INDEX LT« IL ) IL = INDEX

INDX = TL = I1 + 1

J =0
DO 130 I=Il.IL
Jd=J + 1

READ (30} VAR

IF { EOF{30}r ) 500,110
CONTINUE

DO 120 K=1,NCODES
DSPLY{INDMAX*(K-1)+J)} = VAR(K)
CONTINUE

CONTINUE

INCREMENT OVER THE NUMBER OF PLOTS AND ¥HE NUMBER OF GRIDS.

DO 60 IP=14NPLT
NG = NGRD({IP)
DO 40 IG=1,NG

SET SCALE VALUES IF REQUIRED.
IAUTO = O

IF { IMANUL «EQ< 1 ¥} GO TO 10
GO TO 20
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10 CONTINUE

- RMAX

20

50
52

54
58

IF { SCTALE{IGs1lyIP} «CE« SCALE{IG+2yIP} <OR&

+ SCALE(IGy3,IP} .GE. SCALE(IG:%:IP) } GO TO 20

+

IAUTO = 1 '
SCALE{IGs+4,1P}
XMIN SCALE{IGs3,1P)
YMAX SCALE(IG,2,1P)
YMIN SCALE{IG,+1,IP}
CONTINUE :

nnn

TITLES AT TOP OF PLOT.

IF { I0PT +EQ. 5 } GD TO 52

ENCODE {80;504ZBFR)} DATEsIP,ICASE

FORMAT (2A12,12Xs18HSIMULATION DISPLAY,12412XyBHCASE NGesI4)
GO TO 58 '

CONTINUE g : :

ENCODE (80,549ZBFR} DATEs1P,CASE _
FORMAT (2A12,y11X;20HSTEADY STATE DISPLAY12,11Xs8HCASE NDeyI4)
CONT INUE

CALL PRINTER PLOTTER

]}

INX INDMAX * (NPOS{IGs2,IP)-1) + 1

INY INDMAX % (NPOS(IGs1l,IP}-1} + 1

CALL LINPLT {DSPLY{INX)sDSPLY{INY}sINDXs80-PTITLE
ByPNAME(IGs+14IP)+B83PNAME(IG,2+1IP)1+4804ZBFR,IAUTO)

40 CONTINUE
60 CONTINUE

500
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IF { IL+1 LLT. INDEX ) GO TO 100
RETURN

CONTINUE

IEND = 1

RETURN

END
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CTNFPLT
SUBROUTINE TNFPLT (F3GaPyK)
READ (3031 DUMMY
IF { EOF{30) ) 10,20
10 K = 1
20 RETURN
END

242
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