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FOREWORD

The research described in this report was prepared by Honeywe 11 Inc.,
Minneapulis, Minnesota 55413, under Air Force Contract F33615-75-C-3046,
It was initiated under the AFFDL task number 82190221, "Optimal Control

of Flexible Aircraft, " project number 8219 "Stability and Control of Aero-
space Vehicles,'" This work was directed by the Control Criteria Branch
(FGC), Flight Control Division of the Air Force Flight Dynamics Laboratory
and was administered by Mr. Charles R, Stockdale of the Control Criteria
Branch. Special thanks to Mr, Robert C, Schwanz of FGC and Mr. Gary

Grimes of ASD/ADDP for their continued support toward this contract,

The technical work reported in this volume was conducted by the Research
Department at the Systems and Research Center of Honeywell Inc.

Dr. A. F. Konar was the Horieywell Program Manager and the principal
investigator on this contract, He was assisted by Mr. C. R. Stone,

Dr. J. K. Mahesh, and Miss M. Hank, This report covers work from
April 1975 to April 1976,

The work under this contract was reported in three volumes entitled,

"Active Contro) Synthesis for Flexible Vehicles, "

Volume I. KONPACT Theoretical Description #D-Bofs 21784
Volume II. KONPACT Program Listing
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SECTION I

INTRODUCTION

The general objective of this program is to deveiop techniques and tools

necessary for rapid design of an active control system for aircraft with i
lightly damped structural modes. The synthesis techniques provided here s
are aimed at reducing the engineering man-hours presently required

for flight control system design thus effecting & cost reduction. Improvements
in the fatigue life, ride qualities, and/or handling qualities of military
aircraft are sought by controlling the lightly damped modes thus improving

mission performance,

The present scope of this program is to develop programs to interface

the level 2,01.00 FLEXSTAB computer program system with existing

Air Force-owned optimal control computer programs. These programs
represent advanced computational techniques required to perform quantita-
tive analysis of multi-surface control systems. The resulting interface
program system is called "KONPACT - Computer Programs for Active
Control Technology.'" KONPACT provides the capability to model, synthesize,
analyze, and design automatic control systems by efficiently working together

with. FLEXSTAB. It can also he used as a stand-alone program.

The work performed under this contract is reported in three volumes:

Volume I. KONPACT Theoretical Description and Demonstration
Volume II. KONPACT Program Listing
Volume III. KONPACT Users Manual
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This document reports the program listings of KONPACT. Complete

documentation of KONPACT is beyond the scope of this contract,

Section II presents a brief description of KONPACT programs. The
variable dimensioning technique for efficient data storage and memory

allocation is discussed here, This approach is used throughout

KONPACT-1,

The Modeling Program (KONPACT-1) is described in Section III. The ;
Design Program (KONPACT-2) is described in Section IV, The appendix :

contains a description of the precompiler program for KONPACT-1. !

The analytical techniques and algorithms used in KONPACT are described
in Volume I. Volume I also demonstrates how these techniques are applied

to flexible aircraft control system design.

User's information on KONPACT is given in Volume III. The input cards

s i sk s

are fully described for each program. Brief descriptions of programs .
and information flow in KONPACT are also presented for completeness. 1

Demonstration examples are included to guide the user in data mechanics.




SECTION II

DESCRIPTION OF KONPACT PROGRAMS

KONPACT is a system of computer programs developed by Honeywell
under Air Force Contract No. F33615-75-C~-3046. KONPACT uses the
state space approach for modeling flight control systems and designs

the controllers using optimal control methodology. KONPACT interfaces
with the Linear Systems Analysis (L.SA) Program of the Level 2 FLEXSTAB
Program system developed by Boeing under Air Force Contract No.
F33615-72-C-1172 (Reference 1) KONPACT can also be used as a stand-

alone program,

KONPACT operates on CDC6000 and CDC7000 series computers and can
bhe easily modified to operate on other computers. KONPACT has been

written in ¥xtended Fortran IV language.

In this section, a description of KONPACT programs is presented in terms

of overlay organization and information flow.

OVERLAY ORGANIZATION

KONPACT consists of two programs, namely, a modeling program (KONPACT-1)
and a design program (KONPACT-2). KONPACT-1 interfaces with FLEXSTAB
through the LSA program to obtain the vehicle model and augments the

specified dynamics to obtain the state space description (Qquadruple data)

of the flight control system. These data are utilized by KONPACT-2




which contains the subprograms DIAK and FFOC (documented in Reference 2)
to the design of the optimal feedback gains, DIAK stands for Doubly Iterative
Algorithm developed by Konar (Reference 5). The DIAK program designs
full state feedback optimal controllers. FFOC stands for Fixed Form
Optimal Controllers. FFOC stands for Fixed Form Optimal Control developed
by Stein and Scharmack (Reference 6), The FFOC progrzm designs reduced
state (practical) feedback optimal controllers. KONPACT-2 also interfaces
with FLEXSTAB through the LSA program to evaluate performances of

the above designed optimal flight control system.

Table 1 provides a brief descripticn of programs KONPACT-1 and KONPACT-2

and their subprograms., The interface between KONPACT and the LSA
program is illustrated in Figure 1. The overlay structure of KONPACT-1
program is illustrated in Figure 2, It consists of a main overlay and five
primary overlays (Reference 3). The overlay structure of KONPACT-2
program is illustrated in Figure 3. It consists of a main overlay and

three primary overlays,

INFORMATION FLOW

The normal sequence for obtaining an overall state space model of a
flight control svstem using the modeling program (KONPACT-1) is as

follows:

e The vehicle model is obtained by using either subprogram STAMK1
for LSA data or subprogram STAMK4 for other types of vehicle
data,




Table 1. KONPACT Progran: Descriptions

PROGRAM SUBPROGRAM DESCRIPTION
KONPACT-1 State space modeling program
STAMKI1 Obtains state space model from LSA

simulator deck data

b

STAMK?2 Obtains state space model from transfer 3
function data

STAMK3 Obtains state space model from
quadruple data and interconnection data

STAMK4 Obtains state space model from
simulation equations (user written)

CONDK Modifies the state space model by
scaling, shuffling, truncating and
residualizing the system variables

P I S S

KONPACT-2 Optimal design program
‘ DATAK Prepares data for DIAK, FFOC and 1
| LSA programs ;
E DIAK Designs full state feedback optimal
E controllers
L FFOC Designs reduced state (Practical)

feedback optimal controllers

Wa- -
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Table 2 describes all the data tapes used in KONPACT-1 and KONPACT-2
programs. The state space model data (quadruple data) and the Name

List data are written on tapes QDATA and NDATA, respectively, The

The actuator, sensor, controller, implicit and explicit models

are obtained by using either subprogram STAMK2 with transfer

function input data or subprogram STAMK3 with quadruple input
data,

The subsystems defined ahove are combined to get an overall system

by using subprogram STAMK?IJ with interconnection input data,

The overall system model is conditioned (modified) by scaling
and/or shuffling and/or truncating and/or residualizing the

variables using the CONDK program. This program also develops

the rate of change of response variables when required.

The normal sequence for designing optimal feedback controllers and

evaluating the performance of the resulting system using the design program
KONPACT-2 is as follows:

Full state feedback control gains are obtained by varying the

quadratic weights and using the DIAK subprogram,

The resulting tull state feedback control gains are reduced to

gains only on specified measurements by using the FFOC subprogram.

The performance of the resulting closed loop system is evaluated

using the LSA program,

The above steps are repeated until a satisfactory design is obtained.

e i i ke S ittt o.M e i i S




vehicle data (simulator deck data) are written on tape VDATA, The feedback
guin data from DIAK and FFOC are written on tapes DDATA and FDATA,
respectively, The overall system data in frequency representation form

are written on tape SDSTP for use by the I.SA program. The DATAK sub-

2

program is used in preparing data tapes for DIAK, FFOC, and LSA,

Tuble 2, KONPACT Data Tapes

T T gy S

TAPE GENERATING | BENEFITING ’f;
NAME DESCRIPTION PROGRAM PROGRAM(S) |
VDATA Simulator Interface data in the LSA KONPACT-1

form of card images

QDATA Quadruple (A, B, C, D) or state KONPACT-1 KONPACT-1
variable representation data KONPACT-2

NDATA Name list data of the state KONPACT-1 KONPACT-1
variable representation

DDATA Full state feedback gain data KONPACT-2 KONPACT-2
in the form of card images

FDATA Reduced feedback gain data KONPACT-2 FK.ONPACT-2
in the form of card images

SDSTP Frequency domain representa- [KONPACT-2 LSA
tion of quadruple data

VARIABLE DIMENSIONING

Variable dimensioning (dynamic data storage) techniques (Reference 4)

are used for efficient data storage. This technique also facilitates changing

the amount of allocated (required) storage space by a data card input,

In KONPACT the subprogram arrays, whose size depend on the maximuin




system dimension inputs, are stored in scratch storage blocks using
variable entry points. In the subprograms the arrays are dimensioned
with integer variables, These "variable DIMENSION statements' remain

unchanged although the amount of required data storage is altered. The

bt ot i e

maximum size of the scratch storage blocks is specified, in a "fixed

DIMENSION statement, " in the main program,

The size of storage actually needed by the arrays varies depending on the
maximum system dimension inputs., Thus, if the maximum size a user
allows for his program changes, there are only the ''fixed DIMENSION

1 statements, "' in the main program, to be changed. Changing the main
program of KONPACT-1 is done by a precompiler, as discussed in Section V.

The user provides the new maximum system dimensions by data cards.

Updating and running with the updated main program are done with control

cards in a single run,

In KONPACT programs, four scratch storage blocks, namely S1, S2, S3,
and S4 are used. These are specified in the MAIN program of main overlay

in labeled COMMON statements under SC1, SC2, SC3, and SC4, respectively.

The maximum sizes of these scratch storage blocks are defined there.

The main programs in the primary overlays perform four specific tasks
of variable dimensioning. A primary overlay main program first defines

the scratch storage blocks under labeled COMMON statements as follows:

COMMON/SC1/S1(1)
COMMON/SC2/S2(1)
COMMON/SC3/S3(1)
COMMON/SC4/54(1)




Second, it calculates the start indexes (N1, N2, ... etc,) of the scratch

arrays for the stored data as shown in Table 3. Third, it checks the

total length occupied by the arrays against the size of the allocated scratch

storage blocks., Fourth, it passes the start indexes of the arrays to the

subprograms.,
Table 3. Typical Dynamic Storage Map 4
Storage Block Arrays Block Addresses
A S1 (N1) V(MAXN) N1 =1 i
S1 (N2) W(MAXM) N2 = N1 + MAXN ‘
S1 (N3) F(MAXN, MAXM) N3 = N2 + MAXM
S1 (N4) U(NUM) N4 = N3 + MAXN * MAXM
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SECTION M1

MODELING PROGRAM (KONPACT-1)

KONPACT-1 interfaces with FLEXSTAB through the LSA program to

obtain the unaugmented vehicle model, It augments this rnodel with the
specified dynamics (actuator, sensor, controller, gust, etc.) to obtain
the state space description (quadruple data) of the overall flight control

system for design,

In this section, a description of the KONPACT-1 program is presented

in terms of overlay structure, flow charts, and program listings.

OVERLAY STRUCTURE

The KONPACT-1 program consists of a main overlay and five primary
overlays. The overlay structure and the subroutines in each overlay
are given in Figure 4, The subroutine summary consisting of name,
description, reference, overlay position, and interrelationship is given
in Table 4,

DESCRIPTION OF MAIN PROGRAMS

Program MAIN

This is the main program for overlay (0,0). This program assigns the

various file numbers used in KONPACT-1. Maximum system dimensions

10
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The program

and scratch array dimensions are set in this program.

calls the organizing subroutine KORG1., The program listing is given in

Figure 5.

Program MAIN1

This is the main program for overlay (1,0). This program computes the

required scratch array dimensions as explained in Section II, and checks
The program calls the state

if the scratch array sizes are sufficient,
modeling subroutine STAMK1. The program listing is given in Figure 6.

The dynamic storage map is given in Table 5.

Program MAIN2

This is the main program for overlay (2,0). This program computes the

required scratch array dimensions and checks if the scratch array sizes are

sufficient. The program calls the state modeling subroutine STAMK2.

The program listing is given in Figure 7. The dynamic storage map

is given in Table 6,

Program MAIN3

This is the main program for overlay (3,0). This program computes

the required scratch array dimensions and checks if the scratch array
The program calls the state modeling subroutine
The dynamic storage

sizes are sufficient,
STAMKS3. The program listing is given in Figure 8.

map is given in Table 7,
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Program MAIN4

This is the main program for overlay (4,0). This program computes

the required scratch array dimensions and checks if the scratch array
sizes are sufficient, The program calls the state modeling subroutine
STAMK4. The program listing is given in Figure 9, The dynamic storage

map is given in Table 8,

Program MAINS

This is the main program for overlay (5,0). This program computes

the required scratch array dimensions and checks if the scratch array

sizes are sufficient, The program calls the conditioning subroutine CONDK.
The program listing is given in Figure 10, The dynamic storage map is

given in Table 9,

DESCRIPTION OF BASIC SUBROUTINES

Subroutine KORG1

This subroutine organizes the execution of KONPACT-1 program, The
input data cards for KONPACT-1 program are read and printed by this
subroutine, The print specification cards are read in this subroutine
and the print control parameter IPRINT is set for the printer output
options of KONPACT-1 program., The flow chart is given in Figure 11

and the program listing is given in Figure 12,
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Subroutine NAMEL

This subroutine obtains the name list data for the system variables.

The subroutine either reads the name list data from input data cards or
internally obtains a default name list data, In the case of combining
various subsystems into an overall system, the subroutine uses the
interconnection data to obtain the appropriate name list data., This sub-
routine also writes the name list data of each system on NDATA file

for use by other programs. The flow chart is given in Figure 13 and the

program listing is given in Figure 14.

Subroutine STAMKI1

This subroutine obtains the state space model (quadruple data) of the
system implemented in subroutine SIMK1. The flow chart is given in
Figure 15 and the program listing is given in Figure 16, The dynamic

storage map is given in Table 10.

Subroutine SIMK1

This subroutine reads simulator deck data and load equation data obtained
by the Linear System Analysis (LSA) program and implements them into

simulation equations. The flow chart is given in Figure 17 and the program

listing is given in Figure 18,

Subroutine STAMK2

This subroutine obtains the state space model (quadruple data) of the

system implemented in subroutine SIMKT, The flow chart is given in
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Figure 19 and the program listing is given in Figure 20, The dynamic

sidead

storage map is given in Table 11,

Subroutine SIMK'T 4

This subroutine reads transfer function data and connection data and
implements them into simulation equations. The flow chart is given in

Figure 21 and the program listing is given in Figure 22,

Subroutine TRANSK

This subroutine computes the state space model for rational transfer
functions using the input Frobenius form of realization. The flow chart

is given in Figure 23 and the program listing is given in Figure 24,

Subroutine DFN

This subroutine selects the specified Pade approximation to transport
(time) delay from a table of Pade approximations. The flow chart is given

in Figure 25 and the program listing is given in Figure 26,

Subroutine PHERR

This subroutine computes the phase error of the Pade approximation to

transport (time) delay. The {low chart is given in Figure 27 and the

program listing is given in Figure 28,
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Subroutine STAMKS3

This subroutine obtains the state space model (quadruple data) of the
system implemented in subroutine SIMK., The flow chart is given in
Figure 29 and the program listing is given in Figure 30, The dynamic

storage map is given in Table 12,

Subroutine SIMK

This subroutine reads interconnection data and state space data for sub-
systems and implements the simulation equations for the overall system.
SIMK also writes the interconnection data on the scratch file for use by
subroutine NAMEL., The flow chart is given in Figure 31 and the program

listing is given in Figure 32,

Subroutine QUADK

This subroutine reads directly the state space data for the system. The
flow chart is given in Figure 33 and the program listing is given in

Figure 34.

Subroutine STAMK4

This subroutine cbtains the state space model (quadruple data) of the
system implemented in subroutine SIMK2, The flow chart is given in
Figure 35 and the program listing is given in Figure 36. The dynamic

storage map is given in Table 13,
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Subroutine SIMK2

This is a users written subroutine, Here it is written for the ALDCS i
controller. It reads ALDCS controller gains and switch modes (positions)
and implements the controller into simulation equations. The flow chart

is given in Figure 37 and the program listing is given in Figure 38.

Subroutine CONDK

This subroutine organizes the modification (conditioning) of the state
space data and name list data according to specification. The flow chart

is given in Figure 39 and the program listing is given in Figure 40.

Subroutine MNAME

This subroutine modifies the name list data of the system according to
the conditioning data, The flow chart is given in Figure 41 and the program

listing is given in Figure 42,

Subroutine IMRATE

This subroutine obtains the implicit model error rates and truncates the

implicit model. The flow chart is given in Figure 43 a:d the program

listing is given in Figure 44,




Subroutine DIFFK

This subroutine obtains the rate of change of either a specified response

R S e

or state of the sy:tem by differentiation., If the differentiatior. requires

external rate inputs in the model, a message is printed by the subroutine.

"

The flow chart is given in Figure 45 and the program listing is given in
Figure 46,

Subroutine REDUCE

This subroutine residualizes or truncates the state space data of the

T T T TG P o e

system. In addition it computes the error of residualization. The flow

chart is given in Figure 47 and the program listing is given in Figure 48.

i Subroutine SCAL

i i

This subroutine computes the scaled state space data. The flow chart

is given in Figure 49 and the program listing is given in Figure 50.

Subroutine SHUFF

This subroutine shuffles the state space data and the name list data by
calling subroutines SHUF1 and SHUF2, The flow chart is given in Figure 51

4 and the program listing is given in Figure 52,

Subroutine SHUF1

This subroutine shuffles the rows and columns of a matrix. The flow chart

is given in Figure 53 and the program listing is given in Figure 54,
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Subroutine SHUF2

This subroutine shuffles the name list data arrays. The flow chart is

given in Figure 55 and the program listing is given in Figure 56,

DESCRIPTION OF AUXILIARY SUBROUTINES

Subroutine QDIO

This subroutine reads the state space data from file QDATA and prints it,
It also writes the state space data on file QDATA, The flow chart is

given in Figure 57 and the program listing is given in Figure 58,

Subroutine *DRO

This subroutine reorganizes the input data, The reorganized input data
is written on file BINPUT. The flow chart is given in Figure 59 and the

program listing is given in Figure 60,

Subroutine RSDRD

This subroutine reads residualization, truncation, and shuffling data for
the variables of the system. The flow chart is given in Figure 61 and the E

program listing is given in Figure 62,




Subroutine SDRD

This subroutine reads the scaling factor and the new units for the system
variables. The flow chart is given in Figure 63 and the program listing

4 is given in Figure 64,

Subroutine FILE

This subroutine positions the data file for reading or writing data. There
are three modes of calling this subroutine, INSERT mode inserts the label
name and positions the data file for writing, LOCATE mode locates

g the label name and positions the data file for reading. NULL mode removes

the label name from the data file, The flow chart is given in Figure 65

and the program listing is given in Figure 66.

Subroutine TPR

This subroutine prints transfer function data, The flow chart is given in

Figure 67 and the program listing is given in Figure 68,

Subroutine HPR

This subroutine prints the headings for the system label name. The

program listing is given in Figure 69,

k! Subroutine IDPR

This subroutines prints the input data. The program listing is given in

Figure 70,



Subroutine MPRS

This subroutine prints a matrix, identifying the rows and columns. The

program listing is given in Figure 71.

Subroutine MPRS1

This subroutine prints the simulator interface matrix data from the Linear

System Analysis (LSA) program. The program listing is given in Figure 72,

Subroutine ZERO

This subroutine initializes (or zeros) the elements of a matrix. The

program listing is given in Figure 73,

Subroutine INPT

This subroutine i‘eads the nonzero elements of a matrix. The program

listing is given in Figure 74,

Subroutine INPT1

This subroutine reads the simulator interface matrix data from Linear

System Analysis (LSA) program. The program listing is given in

Figure 75,




Subroutine DEBUG

This subroutine prints a debugging message., The program listing is i

given in Figure 76,

Subroutine ERRM

This subroutine prints an error message indicating the program and 1
overlay at which the error was detected. The program listing is given %

in Figure 77,

Subroutine DERRM

This subroutine prints a message when the maximum dimensions for

scratch arrays are not sufficient. The program listing is given in Figure 78,

Subroutine DERRMS

This subroutine prints a message when the Maximum System dimensions

are not sufficient, 'The program listing is given in Figure 79,

Subroutine SHIFT

i

This subroutine shifts the contents of old name list arrays into new name list

arrays. The program listing is given in Figure 80,

Subroutine TDINVR

This subroutine inverts a non-singular matrix or solves a set of linear
equations, "The program listing is given in Figure 81,
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SECTION IV

DESIGN PROGRAM (KONPACT-2)

The data produced by KONPACT-1 are utilized by KONPACT-2, KONPACT-2
contains two Air Force-owned synthesis programs, DIAK and FFOC. The

DIAK (Doubly Iterative Algorithm developed by Konar) program computes

optimal controller gains for full state feedback, FFOC (Fixed Form

Optimal Control) simplifies these gains to specified measurements. KONPACT-2
interfaces with FLEXSTAB through the LSA program to evaluate performances

of the closed loop system.

In this section, a description of KONPACT-2 program is presented in
terms of overlay structure, flow charts, and program listings, The DIAK
and FFOC programs are fully documented in Reference 2 and only the
prog=am listings are given here for completeness, Modularization and
variable dimensioning of DIAK and FFOC programs are beyond the scope

of this contract.

OVERLAY STRUCTURE

The KONPACT-2 program consists of a main overlay and three primary
overlays. The overlay structure and the subroutines in each overlay is
given in Figure 82, The subroutine summary consisting of name, description,

reference, overlay position, and interrelationship is given in Table 14,
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DESCRIPTION OF MAIN PROGRAMS

Program MAIN

This is the main program for overlay (0,0). This program assigns the

various file numbers used in KONPACT-2, Maximum system dimensions
and scratch array dimensions are set in this program., (Note that scratch
arrays should be defined in DATAK program,) The program calls the

organijzing subroutine KORG2. The program listing is given in Figure 83.

Program DIAK

This is the main program for overlay (1,0). This program computes
optimal state feedback gains for a linear time-invariant system with

quadratic cost function. The program listing is given in Figure 84.

Program FFOC

This is the main program for overlay (2,0). This program computes
simplified controller gains for a linear time-invariant system with a

quadratic cost function, The program listing is given in Figure 85.

Prgg ram DATAK

This is the main program for overlay (3,0). The scratch arrays are

defined here. The program computes the required scratch array dimensions
and checks if the scratch array sizes are sufficient. The program calls the
data preparation subroutines DDIAK, DFFOC, DLSA and FINK. The program

tisting is given in Figure 86. The dynamic storage map is given in Table 15,
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DESCRIPTION OF BASIC SUBROUTINES

Subroutine KORG2

This subroutine organizes the execution of KONPACT-2 program. The
input data cards for KONPACT-2 program are read and printed by the
subroutine, The print specification cards are read in this subroutine,
and the print control parameter IPRINT is set for the printed output
options of the KONPACT-2 program. Under the control of the input data
this subroutine calls the overlay loader to load the required primary
overlay into central memory for execution. The flow chart is given in

Figure 87 and the program listing is given in Figure 88,

Subroutine TIMER

This subroutine computes the time response for step command inputs and

step gust inputs, The program listing is given in Figure 89,

Subroutine SGUST

This subroutine computes step gust input. The program listing is given

in Figure 90.

Subroutine CAL1

This subroutine solves square Lyapunov equation. The program listing

is given in Figure 91,

R




Gl Lo L e

Subroutine STRIC

This subroutine computes a stable set of starting gains for DIAK., The

program listing is given in Figure 92,

Subroutine SHUFL

This subroutine reorders the columns and rows of a matrix. The program

listing is given in Figure 93,

Subroutine SHUF

This subroutine recordes rows and columns of matrices, The program

listing is given in Figure 94,

Subroutine RESP

This subroutine computes covariances for disturbance inputs, The program

listing is given in Figure 95,

Subroutine COVAR

This subroutine computes the covariance matrix. The program listing

is given in Figure 96.

Subroutine COSTAT

This subroutine computes the costate matrix. The program listing is given

in Figure 97,
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Subroutine TRANS

This subroutine computes the gradient transformation matrix., The

program listing is given in Figure 98,

Subroutine UNSCR

This subroutine transforms the gradient transformation matrix, The

program listing is given in Figure 99,

Subroutine GCAL

¥ o o S ki

oo

This subroutine solves the rectangular Lyapunov equation. The program

listing is given in Figure 100,

Subroutine CAL

This subroutine solves the square Lyapunov equation, The program listing

is given in Figure 101,

Subroutine DDIAK

This subroutine reads data from cards or from file QDATA and prepares
dala file SCRTCH for DIAK subprogram, The flow chart is given in

Figure 102 and the program listing is given in Figure 103.
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Subroutine DFFOC

TV,
el e

L

This subroutine reads data from cards or from file QDATA and prepares

data file SCRTCH for FFOC subprogram, The flow chart is given in

Figure 104 and the program listing is given in Figure 105,

Subroutine DLSA

S o

This subroutine reads data from files QDATA, DDATA, and FDATA and

T
e e il o

3 prepares open loop or closed loop state space data, The flow chart is

given in Figure 106, and the program listing is given in Figure 107,

Subroutine FINK

This subroutine uses the state space data obtained by the DLSA subroutine,
computes the frequency domain data, and writes it on file SDSTP for
the LSA program. The flow chart is given in Figure 108, and the program

listing is given in Figure 109,

DESCRIPTION OF AUXILIARY SUBROUTINES !

Subroutine MP

This subroutine prints matrix daa, The program listing is given in

Figure 110,
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Subroutine OQUTP

This subroutine writes the nonzero elements of a matrix on a data file,

The program listing is given in Figure 111,

Subroutine POLES

This subroutine computes the eigenvalues of a matrix. The program

listing is given in Figure 112,

Subroutine HESSEN

This subroutine computes the upper Hessenberg form of a matrix by

Gaussian elimination. The program listing is given in Figure 113.

Subroutine QRCALIL.

This subroutine computes the eigenvalues of an upper Hessenberg form

matrmx, The program listing is given in Figure 114.

Subroutine QR

This subroutine performs a double QR iteration on a real matrix., The

program listing is given in Figure 115,

Subroutine INPTNM

This subroutine reads nonzero elements of a matrix The program listing

is given in Figure 116,




Subroutine WTP

This subroutine writes the nonzero elements of a matrix on a data file,

The program listing is given in Figure 117,

Function GRAN

This function subroutine generates random numbers. The program

listing is given in Figure 118,

For docuniientation of subroutines IDRO, IDPR, ERRM, TDINVR, IN2?T,
ZERO, MPRS, FILE, and DERRM the reader is referred to Section III.
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SECTION V

CONCLUSIONS AND RECOMMENDATIONS

The scope of this program was to develop programs to interface the level
2.01,00 FLEXSTAB with DIAK/FFOC optimal control programs. The
theory and algorithms for the interface are presented in Volume I. Two
demonstration exarnples are given in Volume III to show the data mechanics

of the interface, A brief documentation of the interface program KONPACT

ic provided in this volume,

RECOMMENDATIONS FOR FUTURE SOFTWARE
DEVELOPMENT WORK

° Full documentation of KONPACT should be made

e DIAK/FFOC programs should be modularized and variable

dimensioned

e Faster algorithms should be used to reduce design time

e Reduced Controller Software (FFOC) should be augmented with

the ninimal order observer design capability

CONCLUSIONS

A large-scale software - KONPACT - for the design and analysis of active
control systems is briefly documented in this volume, The work reported

in Volumes I, II and III established the t~cal dynamic system approach for

the design and analysis.
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Figure 5. Program MAIN Program Listing
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Figure 6. Program MAIN1 Program Listing
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Figure 7, Program MAIN2 Program Listing
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DTS- T8N NN (OM) VNN (MK Me ) «NESH (R4l ) e UNITO(NSMes)
NIRRT I0N Sl CLuHY o UNT (™) ¢ DEST (I 1 UV e UNTTT (NUMea)

BIINT SYSIFY N[4fec]INsS |F +£2080

TECIP INT o )MV [TE(Tra )RS5V I5] eMS2eM3AeMSLMAY e NAXM
ToVMAMa FlanUMgNYMe it eMiug'tl)o e Mol UG eM e MTF g «STomT

175 FORMA (1Xe1S(TRel X))

COABY " MLXIMIIY S[/5 €02 RY;

LVI- LCHTSINT 17T 1 Ae

COMPUTFE ANKAY START ['NEASS

FOR VeneFexNOTeRe~TolJleRIMNe 1o R e NN ¢ UM

M=) M2ENYevMB R 3 NA='J2eMAX* $ Ne=INIeVAINSVAYY

MESNGMAMIMI § MAZHJen MBIty § NT7=uqaeNIMEMQ T NasNT7eNUNGME
MOINHLMA § NI-ZMOeNREPQ F o ]rzu) 1eME & H]P=NI)eMa § N13=y)2eMB
FOR Ae=eCoel)

MI=] 5 2] eNXMEEM € YISO LNKUENYY w MGSMIeNIVELXM
MG M4 o M @NUIM

FOR M SeVANSeNFCSel) TTS o NND e VNN e NEIDeUVTITUNNT o VNI«DESTUNITI
LIZ1 2 L23L01ein™ % L3sL2eMA¥®. w L= 3eNAV®] § LSsLoeNaAME,
LSSLS+MRM 3 L7=LRenRMeD » L= TeNFM®}) § LQ:LA.NQw.g-
L10=LaoNUS B LEISLYZOMIMED 2 | 122 JJeiyve) G 3 | )3=L]12+eNUMG
PRIMNT &RRAY (VSRLASPING NUME®S JF NEZDFQ

IF(IP T oS0V ARTITT (T e 1RSI} eM2aNIoNuweNTeNA
L1eNToeticat9eNLiTet i) 1e®]12eM1] : :

IF(IP . TNT ¢Z0 A1 R TE (TWelRE VM| 92V g Wy e MS

IF (TP INT o ENAIWRITF (Thele3)IL el 2ol 30 belSelh

oL7eL 2eL9eL 1oLl 1PL13

CHECK TF SCRATAKW ARDAY SIZZS awkE SUFFICTEMT

Figure 8. Program MAIN3 Program Listing

MAIN3
MATN]
48 1n3
MAIM3
MAIN3
MATNI
MAIN3
MATING
MAIN3
MATMI
MAIN3
MAIN3
MAIN3
MAIN3
MAIN

MATN

MaIM3
MAIN3
MATN3
MAIN3
MAIN3
naIN3
*4aIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MBIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MATN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3
MAIN3

CETNTUEWN

15
le
17
13
13
20
21
22
23
24
25
26
27
23
29
30
31
32
33
34
35
36
37
38
39
40
ol
42
43
ba
5
46
47
8
49
S0
S1
S2
53
Sa
S5
Sé6
57
58
59
60
61
62
63
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MAIN3

TR 2 AT MS T (Om (M5 AT #0209 (L] 3RT M5 MaIN]

1CaLL ’:Rpﬂ(']l].“l%’:.\.\3.!‘54..'\"x.Mﬁ‘).Ms].HQI..‘. TelarMAl NeH o Ju) "AIMJ
MAIN3

CALL URRQUTINS STAUKA AAING

MAIN3

CALL TaMI(SE(MI) eSS INZ) a1 {31 eS8 (9451 (NS) «SLINMBE) aS) (NT Yo MATIND

191 (NRY S () o S) (MY Y ST L) WS (N eGPV} aS2(M2) e52(U3)a52(M6) «MAIND
26F(L11eSI(L2) oS IL I eSIILL) a3 (LD1aSTILETaSTILTYeSI(LR) . MAIN3
353(L°\-S]lLIC\-$1(L|l\-Q\(L;?\.MLxM.MA:w.vxu.ﬂ;y.vuq.uyq.q“. MAINI
GMN oMM (MP ¢ MQ o 1R ¢ MS ] «MSZeM3,4 4y s g NIV R MAIN)
MAIN3

RETR © TH MAIN OVFELAY MAIN]

MAIN]

FAND MAIN]

Figure 8, Program MAIN3 Program Listing (Concluded)
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AOOOOOOD

[aNaNal (s XaXa) [aNaXal [aXaXsel OO o (9]

[aXaNal

OVERL *Y(AOMN] sten))
DROGKAM MAING

PURPOSF = YO SET 1B DIMENSINNS AND CALL STAMKG
ANALISIS = A F KONAR 7/ J K MAHESH = TH4F HONEYWELL INC
DATE JRITIEN = 975

SURPRNGARAMS CALLED
DE 20M
ST MK

COMMO:; /DIM/ MSLoMGIeMSTIeMS s YAANIMAX Y NAVONRN ¢ NUMNY N
LoeMMoMO oMU e MR ¢ MA GNA MG MNeMTFR MST eMT

COMMO | ZINOUT/ [ReTWe TPRINT (INSERTILOCATEINULLoMARK(20) o N+ JOJS

coMMO:: /SCl/ SI(

NDIMENITON VIMAXN) sw (MAXM) oF (MAXNOMAKNM) o U {NUM)

CoMMO'! /5C2/7 S2(1)

NIMENSTON A(NXMoNAM) o R(NXMyNUM) o CINRMINRM) ¢ D (NRMoNUM)
COMMO-~ /SC3/ St

DIMENSTON NNS(MXM) ~UNSINXMs2) ¢DESS(NXN«10) sUNITS INXMe &)
DIMEN TON NNO (MNIM) VNN (NRM s 2) yDESO(NRY9J0) +UNTETO(NRM &)
OIMENSTICN NNT (HUMY JUNT (NUM2) DEST (NUNG10)»UNITI (NUMeG)

COMPUIEZ ANRAY START INDEXES
FOR VeWoFoU

NL<4l & N2aN]eMAXN & NIEN2eMAXM S NOGENJoMAXNOHMAXM
NS aN& e NUM

FOR AyReCoD

Mia] € MI2EMLoNXMONKM & MIsMIeNAMONYMY § v4mMIoNRNOYXM
MG ML « NRMENUM

FOR N*:SeVNSIDNESSIUMTITSoNNNovNNINESOsUNITONNT oUNLoDESI+UNITI
Lis] & L2 L] eNZM § LISLPoNAYED § LasLJeNAMOL0 & LSsLboNKN®S
LOELS+NRM § LT7aLANRMED § Laz_ 7¢NRM®1) § L9sLBeNRYSS

L10OSL veNUM S LIISLIOONUMED ¢ |28 ] joNUMS 0 § L3 J2+NUNes
CHECK [F SCRATCH APRAY SIZES ARE SUFFICIENT

IF CINE ,GTMS]) ,OR, (M5 ,GT,MS52) ,0R, (L13.GT.4S3))
TCALL NERRM (NS oMS LI IoMSGoMS] eMS20MS IS 6060090 4HMATINGMHE o)

CALL IURROUTINF STaMKe

CALL STAMRAL(STINIY «SL (N2 oS (NI oSEING) eS2(M)) ,S2(M2) ¢S2(M3
162 (Mét oSIILIIoSIIL2Y oSIILII aSIILG) eSIILS)eSIILA)SIILT)
2SI(LAY +SIILI eSIILIO0D aSICLIT) «SILD2) sMARNeMAKM o XM o NRM o NUH o
INYMeM-«oMS]) o MS2,M5F,US06 eNB)

RETURS TO MAIN OVERLAY

END

Figure 9. Program MAIN4 Program Listing

MA IN&
HAING
MAING
MAING
MAING
MAING
MAING
MAING
MAING
MAINS
MAING
MAING
MAING
HAING
MAING
MAING
MAING
MAING
MAING
MAING
MAING
MA ING
MAING
MAING
MAING
MAING
MAING
MAING
MAING
MAINe
NAING
MAING
MAING
MAING
HAING
MAING
MA ENG
MAINS
MAINSG
MA ING
MAING
MA NG
MAINSG
MAING
MA ING
MA ING
HAING
MAINSG
MAING
HAING
MA INe
MAING
HAING
MAINe
MALNG
MAING
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- N AR e p— bk it o 1o Lo L VAR YT T S il

pid ik £

e L

NVERL Y iRDNT s MAINS 2
PROGR 1M MA[H= MAINS 3
MAINS &
PURDQCE = YN ST 40 DPMENST Ve AN Ca_l SANDK MAINS S
ANALL 15 - a F KONMav J X ANF G - THE RONEYWFLL INC MAINS 6
A DATE IR[TIFN - )97« MAINS 7
MAINS 8
SURPROMARAMEG Ay & [ MAINS 9
3 DE +R/M MAINS 10
] RE .PK MAINS 1]
j BE UG MAINS )2
] MAINS 13
3 COMMO § ZTHGUTZ R IWe (PYINTINSERTLOCATLE oNULL +MARK €20 ¢ UNeJQ. JS  MAINS Je
1 COMMOt /D17 MG IMG2 a9 NS e ARNGMARM o VAL NHN  NUM ¢ NY M MAINS IS
. LoaMM MO MOy 4F e MR o NA S e MN o MTER M T o MT MAINS Lo
3 COMMG | /SYS/ SrOUF«SURS (S i 4SYSenLAD (201 «NSYS(Q) v SHEADIB.20) MAINS 17
- L+PHEA(20) MAINS 18
| rOMMO /SC2/ S2(1) MAINS 19
3 ODTMENSJON A (NXMGNXM) e HINTIMoNUM) o CINRMoNXMY o DINRM e NUM) MAINS 20
E DIMENSTCN CMINWMoNYM) (OMINR W, LMY MEINS 21
y COMMO*  /SC3/ S~ (1) MAINS 22
DIMEN - TON NNSIRKM) VNS (NXM o) g DESSINATe L0V sUNTTS(NXMen) MAINS 23
NDIMENSTON NNODINRM) VNI INRMe2) sDESOINR 10 sUNITD (NRMe &) MAINS 24
] DIMEN: TON NNT (NUM) (UNTINUM 2 ) JDESTINUMS 10V vUNITT (NUMs &) MAINS 25
3 DIMENSTINON NMNS (M IAMY g VNNS INK 3 2) yCFSNS{HREMeLO0) s UNI TNS(NXM,4) MAINS 26
3 DIMENSTON NNNO (NRM) o VHNO INR 4+ 2) yDESND (NRMe [ Q) ot INJTNO (NRM s &) MAINS 27
- DIMENSTON NNNT (NUMY o VNMT ANUYS2) DESNTINIMe 10) o NTTNT (NUMe &) MAINS 28
3 COMMO: 7SC1/7 S1 (1) MAINS 29
: DIMENSTON DU«MY ] (NDMEY oNDM] 2) JDUMMY 2 (NNDYZ 1o NDM22)  DUMMY I (NUM) MAINS 30
DIMENCION ES(NCMeNIIM) o ER (NRM IUM) MAINS J1
2 DIMENSTON NSHUIFS (NXM) ¢ NSHUFN (RN ¢ NSHJF ] {NUY) MAINS 32
2 : DIMENSTON CS(NRMaNXM) NS (HRMeNUM) ¢ Cw [ NRMyNAM) o NW (NRM o NUM) MAINS 33
: DIMENSION TRS(NRM) (0O (NRMyNRY) MAINS Je
IF (TIPS INTEQ.6)CALL DFBUG(] ¢4mMAIN GRS 2530070 MAINS 25
NEUMZ (XMeNUM § MWORDE]T7 $§ NISux) MAINS J6
NDOM] ) =MAXKQO (MWDRDONXMRMyNRSM) ~ MAINS 37
NOME2:=MARQ (NXUM¢NRW) MAINS 38
NDM2 T =MAXQ (NPM NXKM NRSM) MAINS 239
NDM22=MAX( INXMsNUMNRY) MAINS 40
: MAINS 4]
- ORINT FRROR MESSEGE 1F DIMENSTON OF SCSATCH ARRAYS ARE INSUFFICIENMAINS 42
o MAINS &3
Mls] & M2xM]eNXMONYM § M3IMI e JAMENUM § M. .xMIeNRMINXM MAINS 46
MExMbL o NRMENIIM ¢ MH=MS oNAMONYM $ MT7aMaeNRR 29YM MAINS 45
NIml & NZENL+NXYM § NIaNPeNXU®D § NeSNIeNAY®]0 § NSsNeeNKM®4 MAINS «6
NOEENS +NRM § NT7aNAerRME? § MNazNTeNRMOL0 $ NG aNBoNRU®, MAINS «7
N1O2ZNOeNUM & NIIZENJOemiMOD ¢ N122N]]1oNUMSIC $ NLIsNLIZ2eNUMeG MAINS «8
NIGzN] YoeNXM $ HIS=N]GeNXMP2 § NIOGZN]ISoNXMO])0 5 NITsNI6GeNAM®S MAINS 49
NIBEN) 7oNRM § N19=2n[BoNAME2 § N2USNIGeNAINEID § N21=NZO+NRMOL MAINS SO
N2P2aN> 1 oNUM § N2IINP2eNUME2 § N24xNZIeNUMe |0 § \25sN2eeNyUMes MAINS S1)
Lis) & L2sL)oNOMILONDMI2 § L 3=L2oNDY21ONUM2? $ LéxalJoNuM MAINS S2
LSTLLsNAMOLUM § LbzLSoNRMENM § L72L6eNXM § LBaL7eNRM MAINS S3 7
LIBLANUM $ L10zLONRUSNIM T L]z 1NeNPVUONYY MAINS Se 5
LIZ23L 1)1 eNRMENXM $ L 1D=2L12+NRMeNUM § L lasl]JeNRM MAINS 55 :
L1S=L L6 eNRMENRM MAINS Se6 b
IF UL 1S 06T MSLY 07, (MT,GT MS2) ,0R,(NPS5,GT . MS3IMY MAINS S7 *
JCALL NERRMILIS M/ INPS  MSLsMS) ¢MS24MSI MG eSe0vuHMAINY GHS 1w} MAINS S8
IFCIPOINTFQ.6)CALL DFAUG(2 4~ MAIN @NH5 +5:0v74) MAINS 53
¢ MAINS 60 3
C CALL SURROUTINF COMDX MAINS 6} b
C MAINS 62 3
CALL “ONDK(32(ML),6§2(M2] ¢S2 (M1 ¢92(M6) ¢S2(M5) 452 M6 MAINS 63 é
FSTINIICSTUIN2Y (SN oS TING) o SI(NSY 4 ST (NGB @ MAINS 6w
i |
§ Figure 10, Program MAINS Program lL.isting )
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A Lo L adie dbae SRR Ceo Sa RS Sl ni by da oo L iNERE _ deaEalh

2SIINTYI «33INB) eSIINQ) e SIINLIOYeSIINILIeSIINI2) e

ISIINLIII eSIINIG) oSIINLISIeSTI(NIAY4STINITISTIINIBY,

SIINLIVSTSIUIN20) «SIIN2Y) aSI(N27 «SIIN2I S IN2ut s

SSUILI o SH(L2) oS LI ST LLL) oS1 (LS eSLILE) e

OShILT) oSLILB)eSTILIIoSTILLIO  oR L) oSIUL22)

TSUILL V) oS2 (L TG dNXMINRMeNUM(NDMLLoNDML2oNDM2] o NDM22)
IFCIPRINTLEQ.AICALL DFRUGI3 .4 1AINeGHS eSe0etw)

RETUR*) TO MAIN OVEPLAY

END

66

MAINS
MAINS
MAINS
MAINS
MAINS
MAINS
MAINS
MAINS
MAINS
MAINS
MAINS

Figure 10. Program MAINS Program Listing (Concluded)
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i '*:-vz_;’ DO W

= - -

Calculate
Maximum
Dimensions

| 3
] ;
Define f
Input/Qutput
Parameters

I

Read Input
NData Into
Input Buffer
File

g

Read Print
Specification
and Set
IPRINT Flag

;

Print Input
NData
(Call 1DPR)

!

Reorqganize
Input Data
(Call IDRO)

)

Print
Reorganized

Input Data
| (call IDPR)

Figure 11. Subroutine KORG1 Flow Chart
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Nata from
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° Initialize ngzgv
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Card

Write Current
Lystem Reference
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0

- Conipute State
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Data. rall
Overlay
{aHKOMY, 1, 0)
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Call Overlay
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Figure 11. Subroutine KORGI] Flow Chart (Continued)
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Figure 11, Subroutinc KORG1 Flow Chart (Concluded)
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: SURROUTINE KORGI KORG]

E C KORG1

! C ANALYS]IS = A F KONAR /7 J K MAHESH = THE HONEYWFLL INC KORG]

C PURPO<E = F0 ORGANIZE EXECUTION OF «<ONPACT=] PROGRAMS KORG)

C DATE wRIVTEN = JULY 1975 KORG]

9 C KORG1

] o SURPRNOGRAMS CALLED KORG)

(o MPw XKORG]

C 100 KORG]

3 ¢ 1020 KORG1

9 c FILE KORG]

3 c KORG1

z C LARELLED COuMON L1IST XKORG1

L C IR FILE NUMBER FOI CARD READER KORG1

3 c tw FILE NUMBER FOR LINE PRINTER KORG1

3 o 1P INT PRINY CONTROL FLAG KORG]

- d INSERT HOLLFRITH INSE KORG1

C LOrATE HOLLFRITH LOCA KORG1

] C NULL HOLLERITH NULL KORG1

E c MAOK HOLLFRITH $3..9 KORG1

A ¢ JN FILE NO FOR NAME .IST DaTa FILE KORG1

3 c Jo FILE NO FOR QUADRUPLE DATA FILE KORG]

1 o JS FILE NN FOR SCRATCH FILF KORG1

- ¢ INEAD LABEL NAME KORG1

4 C SCNDE SYSTem CODE wOD KORG]

3 C SOt S SYSTEM DESCRIPTION KORG)

C MSYS PRESENT SYSTEM NUMRER KORG1

C HELD PRESENT SYSTEM HEADING KORG]

Cc NSYS SYSTFM NUMBERS XKORG]

C SksAD SYSTEM MEADINGS KORG1

Cc PHEAD PREVIOIS SYSTEM HEADING KORG)

(5 KORG!

COMMON /SYS/ SCODE.SDES (51 ¢'aSYSoHEAD (201 +NSYS(Q) +SHEAD (9+20) KORG]

1 «PHEAN(20) KORG1

COMMO Y /INOUT/ TReTWeIPRINT(INSERTILOCATENULLMARK(20)eJNsJBJS KORGI

COMMO:) /DIM/ MS) eMS2eMSIoMSL s MAXN o MAX Mo NAM e NRM o NUMoNY M KORG1

LoMMoMO MO IMR MR« NBoMS cMNoMTFBoMST o NT KORG1

DIMENSION CARD(20) +LAREL (P0) s AHEAD (20020} KORG1

INTEGFR HINSE oHLOCA s MNULL « HNOLR KORG)

DATA “INSEsMLNCASHNULL ¢+ HONLO/GHINSE s 4L OCA + 6NNIILL 413888/ KORG1

DATA ~STOPsHSYST oHEMoNC s HCONT 74HSTOP s uHSYST o4HEM ¢ 2HC o6HCONT/ KORG]

DATA “PRINsHTHINIHFRYT/6HPRIN4HTHINe GHERYT/ KORG1

NATA STPUTHNAL +HPUIT/Z/&HTPUT JoNAL +6NPUT / KORG1

DATA ~DLSA«HDOCONHNQUA/ZGHSLSA+SHSCON 6HSUUA/ KORG]

DATA “NTRAIHDINT o NS IM/GHETRALHB INT s 0SS M/ KORG]

DATA REFEMRENC 'HFBRR + HRRBR/LMHREFE ¢ 6HPENC o 6ME Y L] / KORG]

DATA ~END/&HEND / KORG1

C KORG1

c MAXIM M DIMENSTONS FOR Vew AND ¢ KORG1

c KORG)

MAXNS | XMeNYMeNRN § MAXMSNXM.NYMoNXMeNIM KORG)

c KORG1

c MAX MM DIMENSTIONS FOR COMSTNING TRANSFER FUNCTION BLOCKS KORG1

C KORG1

MSTaS § MT=6 KORG1

C KORGE

(o MAXIMIM DIMENSTIONS FOR COMRINING SUBSYSTEWS XORG1

1 C KORG1

MM ENRY KORG1

TF (MM LT  NUM) MM aNUM KORG1

MSaNX4 $ MOxME $ MR=MR § MP:=MKe? ¢ unNsMueug KORG]

c KORG1

] c MAXTMIIM SYSTFM NUMRER XKORG1
Figure 12. Subroutine KORGI Program Listing
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3 c KORG) 6%
3 NRz29 KORGl 66
2 o KORG) o7
: (o DEFINF INPUT/0UTPUT PARAMETFRS KORG] 68
3 o KORG) 69
4 [Rx5 & [w=9 § [PRINT24 $ UNa7 $ JOzR § JSs=3 XORG) 70
E * INSERT=HINSE § LOCATE=HLOCA $ NULLEMNULL XKORG] 71
4 NO 10 1=1.20 KORG1 72
3 100 MARX (1) =HDOLR XKORGI 73
] LAHEL 1 1) 2HREFE XORGl 7«
3 LAREL (21 sHRENC KORG] 7S
LAREL (V) sHERRARA KORGL To
! NO 105 Is6,2¢ KORG) 77
1 105 LAREL ( ) =HRKHAR x0QGl 78
1 c XKORG) 79
1 ¢ READ TNOUT DATA INTO [NPUT NATA RUFFER FILE XORG1 80
C KORG] 8]
REWINY IR KORGl 82
110 CONTIUE XO0RG1 8)
READ (4« 120) CARD KORGl 84
IF(EOF (6)) 1404115 KORG) 8S
115 CONTI'UE KORGL 86
WRITE(1Q+120)CARD XKORG1 87
120 FORMAT (20A4) XORGL 88
GO 10 119 KORG) 89
140 CONTI-UE XORG1 90
: ENOFII E IR KORG1 91
] REWINN IR KORGl 92
¢ C KORGl 93
- ¢ READ ORINT SPECIFICATION ANN SET [PRINT KORGl 9%
. (o KORG1 95
142 CONTIUE KORG1 96
READ(TR+ 1 T0)YCARD KORG) 97
3 DECODF (4o 143+CARD (1) ICCoDLHMY KORGl 9A
1643 FORMAT {A2+A2) XKORG) 99
IF(CC.EQ,NCIGO TO 142 XORG1 100
4 IF(CAON(L) JNEHPRINIGN TO 152 KORG1101
o] IF (CACD(3) (ENHTHIM) IPRINT =, KORG1102
i IF(CAIN(I) LEQMHTKRINIGN TO 152 XKORG}1103
1 IF(CAYD(3) EQHERYT) IORINT =4 KORG1106
IF(CAIDII) (ENHERYTIGO TO 142 XORG1103
1F (CASD (31  NF HTPUTIGO TO lob XORG1106
IF(IP:INTL.EQ. 1) IPPINT2S XKORG1107
IF (IPRINT.EQ.5)6G0 TO 142 KORG1 )08
IPRINT=] XORG1109
GO T0 V&2 KORG1110
166 CONTIUE XO0RG1111
IF(CAOD (I NEHNALIGO TO e XKORG1I112
IF(IPOINT.EN, 1) IPRINT =4 KORG1I113
IF(IPOINTEN. VAN 10 |62 K0RG1116
IPRINT =2 KORG111S

0 10 a2 XKORGL116 4
168 CONTIUE XORG1117
IF (CAIN(I) JNELHPUTIAROD TO lan KORGi118
IF(IPDINT €Q.6) IPRI%T =) KORGI119
IF LIPS INT . EQ. 1160 TO (&2 XKORG]1120
IF(IPUINT ,EQ,2) IPRINT 24 X0RGl121
IF(IPUINT EQ,. ) [PRINT=S XKORGL122
E IF(IPYINT EQ,4)RO0 TO 142 KORG1123
1 IFCIPIINTLEQ.S16G0 TO j6? KORGL 124
4 IPRINT=] KORG112S
= | 60 10 162 KORG1126
c KORG1127
! ( PRINT ERROR MESSENF XORGl)28
c XORG1129
o 14R CONTINUE XORG1130

Figure 12, Subroutine KORG] Program Listing (Continued)
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WRITE (1We}50) KORG1131
150 FORMAT (LHLe//+1XeINHPRINT CaARN SPFCIFICATION EPRPORP//el R KORG1 132
14IMINOUT AND FINAL OUTPUT DaTa wiLL HE PRINTED KORG113)
JPRINT=4 KORG113e
o XORG113S
c PRINT INPUT OATA XKORG1136
c XORG1 117
152 CONTINUE XKORG1138
REWIND IR KORG1 139
TF(CIPRINTNEL)) AMD L (IPRINT 1. T,61)60 TD 188 KORG1140
WRITE(IWe154) KORGL141)
156 FORMAT(IHLe//e1Xe2uH®00 NPT DATA CAINS w00,/ /) KORGL 142
CALL TDPR(IR.IW) KORG1143
REMINN IR KORG) 144
158 CONTINUE KORG114S
c KORG1 146
C REORGANIZE INPUT DaTA KORG]1 147
c KORG) 148
CALL IDRO(IRsIwyJIS) KORG1})49
c KORG1150
c PRINT REORGANIZED [NPUT DATa KORG1151
(of KORG1152
I IF(IPRINTLT.6)G0 TO 164 KORG1153
‘ WRITE (1We160) KORG1156
160 FORMAT (1M1 e//¢1XsInH®e® REOOGANTIZED INPUT DATA ®oa,//) XKORG115S
CALL TDPRUIRsIW) KO0RG1156
(o KORGL1%S7
(o READ INITIALIZING INSTRUCTIONS KNRG11S8
c KORG1159
E 166 CONTI'UE XORG1160
P ISYS=:: KORG1161
‘ DO 164 1=149 KORG1162
DO 164 Jz)e20 KORG115)
1 166 SHEAD(1+J) =HBARA KORG11 66
; 168 CONTINUE KORG1165
READ(TR.178)CARD KORG1166
F 170 FORMAT (2044) KORG1167
1F (CAD (1) ,EQ.HPRINIGN TO a8 KORG1168
1F (CARD (1) JNELHCONTIGO TO 175 KORG1169
CALL TILE(JUNSLNCATELABEL) KORG1170
READ( N) ( (SHEAD (e ) 095102010 73]49) XKORG1171
CALL SILE(UNsNULLSLAREL) XORG1172
WRITE (IWeul0) KORG1I17)
MRITE(IWe668) ((SHEAD(TsJ) e Jx1+20)e1=)e9) KORG1174
GO Y0 1890 KORG117S
17S CONTIVUE KORG1176
CALL FILEC(UNOINSE<ToMARK) KORG1177
CALL FILE (JOo INSERTsMARK) KORGL178
| GO0 T0 190 XKORG1179
] c KORG1160
] c READ SYSTEM REFERENCE DATA KORG1181
¢ KORG1182
1 180 CONTINUE KORG1183
READ (TR ]170)CARD ¢ XKORG1 186
IF(CAPD L)) JNEHREFFIGO TO 1Q0 KORG118S
183 CONTIYWE KORG1186
READ (IR« 170)CARD XORG1187
IF(CARD(]) .EQ . HENDIGO TO 1A% KORG1188
DECODE (4+220+CARD (Y IN] «NSYSNN D2 “ORG] 189 .
D0 185 I=]l.2¢ KORG1190 3
185 SHEAD (NSYSNO+ [ ) sCARDLT) KORG1191
G0 70 143 XKORG1192
188 CONTIMUE KORG1193
WRITE (IWes30) KORG]1 19
_ WRITE(IWeba®) ((SHEAD(ToU) s JU2)e20) s 12)09) KORG1)19S
g c KORG1196
In..
3 : . p— 3
Figure 12. Subroutine KORG1 Program Listing (Continued)
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C READ <YSTEM SPFCIFICATINN CaRD KORGL197

C KORG1198
READ(TR«1 7 CARD KORG1199

190 CONTINUE XKORG1 200
IF(CARD(]1) .€EQ . HSTORP)IGO TO ;G KORG120)
IF(CAPD (L) NELHSYSTIGN TO 240 KORG1 200
IF(IPINT LT AIGO TO 210 XORG1203

CALL HPR(CARD.IW) KORG1204

WRITE (IWe200IMSLoMS2eMS VoMSGoAAXNIMARY KORG120S
BoNXMotIRMoNUMoNYM oMM o MD ¢ MQ oM s MR o NR o MS e MNoMTFB ouST o MT KORG1206

200 FORMAT(1Xe1SCISs XYY KORG1207
210 CONTIUE KORG1208
DECOOF (4¢220+CARD () IN] s NSYINO D2 KORG) 209

220 FORMAT(A2.11+A1 KORG1210
IF (NSYSNO,GT,NRIGO TG 260 XKORG1211
ISYS=YISYSe ) KORGl212
IF(ISYS,,GT.20)0R0 Tn 240 KORG121)

DD 264 . [2].+S KORGI214

1S ELTR KORG121S

260 SOES(1)aCARD(TI KORG1216
DO 245 Ixle2¢ KORG1217

265 PHEAD(])sSHEAD INSYSNO, 1) KORGl218
DO 25 12120 KORG) 219

HEAD (11=CARD(Y) KORGL 220

AHEAD (ISYSe1)sCARD (1) KORG122])

250 SHEAD(NSYSNO+ 1) =CARDI{) KORG1222
NSYS(1SYS)=NSYSNO KORG1 223
IF(IPFINTLT,6)GO0 TO 256 KORG) 224
WRITE(IWe253)CARD XORG122S

WRITE (IWs2SIIHEAD KORG1226

WRITE (I1we253)PHEAD KORG1 227

WRITE (1We253) (SHEANINSYSND 1) ¢ I51420) KORG1228

253 FORMAT (1Xe20A4) KORG1229
256 CONTI::UE KORG1230
READ(IRe1701SCNDE KORG) 23!
IF(SCIDE.EQ.HOLSAI RO TO 300 KORGl232
IF(SCINELEQ.HDTRAIAO TO 320 KORG1233
IF(SCNDE EQ.HOAUAI RO TO 340 KORG123e

IF (SCONELEQ.HDINTIRO TO 360 KORG123S
IF(SCINELEQ.HDSIMIRO TO 60 KORG1236

IF (SCNNE.EQ.HDCONIGO TO 3A0 XORG1237

2 KORG1238
C PRINT FRROR MESSEGE KORG1239
(o KORG1 260
260 CONTINUE KORG1241
WRITE (1W.280) KORG] 242

280 FORMAY (1H1¢//¢1Xe3IHSYSTEM CARD SPECIFICAVION FRROR) KORG1264)
WRITE (14+290)CARD KORG1 264

WRITE (IWe290)SCODE KORG24

290 FORMAT(1Xe20A6) KORG) 246
WRITE (IWs295INSYSNN ¢NR KORG1 247

295 FORMAT(IX+12¢1Xe 2 RORG1 240
STOP 111 KORGL 249

c KORG12%¢
c C&LL VERLAY LOADER T0 LOAD RFOUIRED 2RJGRAMNS FOR EXECUTION KORG]1 251
c KORG1 252
300 CONTIUE XKORG125)
CALL "VERLAY (6HKONL el o0 KORG1254

GO Y0 180 KORG125S

320 CONTI:UE KORG1 259
CALL YWERLAY (4HKON1+2+0) KORG1 257

GO TO 180 KORG1258

340 CONTIVUE XORG1259
CALL NVERLAY (6HKON]¢Je0) KORG) 260

60 T0 180 KORgl 261

360 CONTIUF KORGL1262

Figure 12. Subroutine KORG1 Program Listing (Continued)




E
E CALL NVERLAY (4HKON] s440) KORG126)
. 60 TO 180 XORG1264«
i 380 CONTINUE KORG1265
] CALL NVERLAY (4HKON} +5.0) KORG1266
2 GO 70 1Aa0 KORGI267
i C KORG1268
c WRITE SYSTEM LARELS ON NFILF FOR CONTINUATION RUNS KORG1260
C KORG1270
%00 CONT]HUE KORG1271}
CALL FILE(JUNSINSERTLAREL) KORGl272
WRITE (UN) ({SHEAD(14J) ¢ Jx1420)41x1,49) KORG1273
CALL FILE(UNo INSERT oMARK) KORG1I274
3 WRITE (Ine4e30) KORG127S
3 430 FORMAT (IMLo//e1Xe3um®ee REFERENCE OF SYSTFM LADELS ®08,//) KORG1276
i WRITE (1wek&0) ((SHEAD([+J) s Uxle20)eIm]y9) KORG1277
E 460 FORMAT (/41X e20AG0e/) KORG1278
WRITE (1we6S0) KORG1279
4 50 FORMAT (1H1¢//s)Re6]H%e® LIST OF SYSTEY LARELS CREATED IN THIS. XORG] 280
3 18H RUr: sse,//) XKORG1281
] WRITE (IWMe4&0) ((AMEAD iTod) ezl e?d) o 1=l ]SYS) KORG12A2
sToP KORG1281]
END KORG1284
-
F
%}
£
] Figure 12. Subroutine KORG1 Program Listing (Concluded)
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SUBROVTINE NAMEL (NNSsVNSsDESSsUNITSeNNOsVNOsDESOsUNITOSNNIsVN] o NAMEL 2
1DESTo INITIoDESSSeUNITSSeDESNOGUNITOOeDESTTsUNITIT oNXXoiNRKoNUU o NAMEL 3
2NXM oNIMsNUMoNX s NR o NUSNFLAG o MB o KB s NH ) NAMEL &

C NAMEL S
c PURPOSE = TO RFADs PRINT AND (IPDATF NAMELIST DATA FOR SYSTEMS NAMEL 5
c ANALISIS = A F XONAR / J K MAHESH = THE RONEYWFLL INC NAMEL 7
c DAYE WRITTEN - 197s NAMEL 8
c NAMEL 9
c SURPROGRAMS CALLED NAMEL 10
(o DERUG NAMEL 11
(o HPO NAMEL 12
c FYLF NAMEL 13
c NAMEL 14
c ARGUMFNTS LIST NAMEL 1S
c NNS IN/OUT NUMBFR ARRAY FOR STATE NAMEL 16
c VNS IN/OUT VARIABLE NAME ARRAY FOR STATE NAMEL 17
C DESS IN/ZOUT DESCRIPTION ARRAY FOR STATE NAMEL 18
C UNTTS IN/OUTY UNIT ARRAY FOR STATE NAMEL 19
(o NNO IN/OUT NUMARFR ARRAY FOR OUTPUT NAMEL 20
c VNO IN/OUT VARIABLE NAME ARRAY FOR OyTPUT NAMEL 21
c DESO IN/OUT DESCRIPTION ARRIAY FOR OUTPUT NAMEL 22
c UNTTO IN/OUT UNIT ARRAY FOR QUTOUT NAMEL 23
C NN{ IN/ZOUT NUMBER ARRAY FOR [NPUT NAMEL 24
c VNT IN/OUT VARIABLE NAME ARRAY FOR INPUT NAMEL 2S
C DES1 IN/OUTY DESCRIPTION ARRAY FOR INPUT NAMEL 26
Cc UNTTI IN/OUT UNIT ARRAY FOR INPUT NAMEL 27
Cc DESSS STATE DESCRIPTION ARRAY FOR ALL SURSYSTEMS NAMEL 28
c UNITSS STATE UNIT ARRAY FOR ALL SUBSYSTEMS NAMEL 29
c DES00 OUTPUT DESCRIPTION ARRAY FOR ALL SUBSYSTEMSNAMEL 30
C UNTTOO OUTPUT UNIT ARRAY FOR ALL SUBSYSTEMS NAMEL 31
C DESII INPUT DESCRIPTION ARRAY FOR ALL SUBSYSTEMS NAMEL 32
Cc UNITII INPUT UNIT ARRAY FOR ALL SUBSYSTENMS NAMEL )
c NX X NO OF STATE ARRAY FOR ALL SUBSYSTEMS NAMEL 34
Cc NRR NO OF OUTPUT ARRAY FOR aLL SUBSYSTEMS NAMEL 3S
c NUY NO OF INPUT ARAY FOR ALL SUBSYSTEMS NAMEL 36
Cc NX- INPUT MAXIMUM NUMRER OF STATES NAMEL 37
C NRv INPUT MAXIMUM NUMRER OF OUTPUTS NAMEL 38
c NUM INPUT MAX IMUM NUMRER OF [NPUTS NAMEL 39
Cc NX INPUT NUMBER OF STATES NAMEL «0
Cc NR INPUT NUMBFR OF OUTPUTS NAMEL 41
C NV INPUT NUMBER OF INPUTS NAMEL 42
C NFLAG INPUT CONTROLS ENTRY POINT IN THE SUBROUTINE NAMEL 43
Cc 1] INPUT MAXINMUM NO OF SYSTEMS FOR COMBINING NAMEL 46
(o ({.] OUTPUT NO OF SYSTEMS FOR COMBINING NAMEL &S
(4 NB INPUTY MAXIMUM SYSTEM NO = IMPLICIT MODEL NAMEL 46
Cc NAMEL 47

DIMENSION NNS (NXM) o VNS (NXM42) sDESS (NX¥¢10) sUNITS (NXMo &) NAMEL 48
DIMENSION NNO (NRM) o VNO (NRMs 2) ¢ DESO (NR¥e10) sUNITO (NRMo &) NAMEL «9
DIMENSION NNT (NUM) cVNT (NUMs2) oDEST (NUMe10) sUNIT] (NUMo&) NAMEL SO
DIMENSION DESSS (NXMs10sMB) yUNTITSS (NXMeboMB) NAMEL S)
DIMENSION DESOO (NRMs199MB) s UNITOO (NRM & oMB) NAMEL S2
DIMENS ION 0!5!!("0"-]01”0!oUN!YIl(NUloboMO) NAMEL S3
DIMENSION NXX (MB) sNRR (MB) o NUU (MB) NAMEL Sé
DIMENSION CARD(20) NAMEL SS
DIMENSION VN(2)sDES(10) sUNIT (&) NAMEL Sé
COMMON /INOUT/ IReIWe IPRINT, INSERT¢LOCATE +NULL MARK (20) ¢ JN+ JQ ¢ JS NAMEL S7
COMMON /SYS/ SCODE +SDES (S) sMSYSsMEAD (20) +NSYS (9) ¢ SHEAD (95 20) NAMEL S8
LePHEAD (20) NAMEL SO
DATA <4BB9+HMODE s MLARFO + MLLRBE /3M 2oHMODE s 4HL FOoOMLL E/ NAMEL 60
DATA HRROR/&MHRROR/ NAMEL 6] |

i DATA HCoHSTAT oHOUTP o HINPUsHEND/ LHC + HSTAT ¢ 4HOUTP s 4HINPU o 4HEND / NAMEL 62 q

DATA HXPoMRP o HUP s HD/2HX (9 2HR ( 9 2HU ( o M) 7 NAMEL 63 |

DATA HAHE  HUToMToHBLANK/IH o 1HE92MUT o IMT o 6H / NAMEL 66

[

Figure 14. Subroutine NAM EL Program Listing
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[N NaXal

(2 NaNe]

(s XaNe NaXg)

REW[nN 1S

NRT=0

IF(NFLAGL,EQ.0)G0 Tn 380

TF(IPOINT.EQ.6)CALL DFRUG( ] +4HNAME 4 GHL 20400 1w)

RETRIFVE NAME LIST DATA OF SURSYSTEMS FOR COMBINING FROM FILE

NDATA

D0 '0 I=1.20
10 CARD(T)Y=HEADI(])
NO 127 N=1,+XR
NSY=NSYS(N)
DO 40 I=1+20
40 HEAD(T1)=SHEAD(NSY«T)
CALL FILE(JUNWLNCATF+HFAD)
READ ( IN)NXNyNRNeNUN ¢
(NNS(I) o (UNS(TeJ)ed=z=142)0
(DESS(T1+J)eJ=1910)9 (UNITS(IsJ)eJdx]1s6)ol=)oNXN)
INNO(I) e (VNO(TeJ)eJd=142)0»
(DESO(T1eJ)eJ=1010) s (UNITO(IsJ)oUmlok) s I=) sNRN)
INNT(I) o (VHTI(TeU)ed=]e2)
(DEST(TeJ)eJ=1010) s (UNITI(I0J)eJslok)s]=]sNUN)
IF(IPYINTL.EQ.6)CALL DFRUG (2. 4HNAMFE ¢ 6HL 00:00 %)
NXX (N) =NXN
NQR (N) =NRN
NUU (N) =NUN

PN W~

IF THE SUBSYSTEM IS AN IMPLICIT MODELs THEN SET NRISNRN

TF INSY ,EQ.NR)NRT=NRN
DO 60 P=1sNXN
D0 SO0 J=1.10

SO0 DESSS(I+JyNIZDESS(]eJ)
DO 60 JU=1+4

60 UNITSS(IeJoeN)=UNITS(IoJ)
DO B0 T=1+NRN
D0 70 J=1+10

70 DESOO(I+JsN)=DFSO(]eJ)
DO 80 J=l+4

80 UNITON(TeJeNIZUNITN(IsD)
DO 10~ I=1sNUN
00 90 J=l.l0

90 DESII(IeJeNIZDFSI(Ied)
D0 107 J=l+6

100 UNITIT(IeJoNI=UNITI (14D

120 CONTINUE
D0 135 =120

130 HEAD(1)=CARD(])

380 CONTI“UE
IF(IPLINTL.EQ.6)CALL DERUG (3¢4HNAME ¢ 4HL v0e091W)

FORM A DEFAULT NAME LIST TARLE FOR THE SYSTEM
FORM “JAME LIST FOR STATES

DO SO0~ II=1eNX

NNS(I =11

ENCODF (49420 VNS (IT101)IHXP,T]
420 FORMAT (A2+12)

VNS (11e2)=HP

UNITS(1]1+]1)=HBLANK

UNITS(11e2)=HALANK

UNITS(11+3)=HRLANK

UNITS(I1e4) =HBL ANK

J=0

JFLAG=0

NAMEL 65
NAMEL 66
NAMEL 67
NAMEL 68
NAMEL 69
NAMEL T0
NAMEL 71
NAMEL 72
NAMEL 73
NAMEL 74
NAMEL 7S
NAMEL 76
NAMEL 77
NAMEL 78
NAMEL 79
NAMEL 80
NAMEL 8]
NAMEL 82
NAMEL 83
NAMEL 86
NAMEL 85
NAMEL 86
NAMEL 87
NAMEL 88
NAMEL 89
NAMEL 90
NAMEL 91
NAMEL 92
NAMEL 93
NAMEL 96
NAMEL 95
NAMEL 96
NAMEL 97
NAMEL 98
NAMEL 99
NAMEL 100
NAMEL10]
NAMEL 102
NAMEL103
NAMEL 106
NAMEL10S
NAMEL 106
NAMEL107
NAMEL 108
NAMEL 109
NAMEL110
NAMEL11]
NAMEL112
NAMEL113
NAMEL 114
NAMEL11S
NAMEL11S
NAMEL1:7
NAMEL 118
NAMEL 119
NAMEL 120
NAMEL 121
NAMEL 122
NAMEL 123
NAMEL 126
NAMEL12S
NAMEL 126
NAMEL 127
NAMEL 128
NAMEL 129
NAMEL 130

Figure 14. Subroutine NAMEL Program Listing (Continued)
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@49 CONTI' :UE NAMEL ) 3) o
IF(JF SIGO TO 4n- NAMEL 132
IF(JFAGLEQL1IAN TN 4A0 NAMEL ]33 1
JsJe} NAMEL ) J6 |
1F(SD7S(J) JEQHALANK) JFLAGE JFL AGe | NAMEL 115 p.
NESS(T1eJ)=SNES (J) NAMEL ] 36 E
60 T0 4y NAMEL L 37
60 COMTI'UE NAMEL ]38
Ju e} NAMEL 13¢
DESSIT e ) aMSTAT NAMEL 140 i
JaJde] NAMEL ) 4}
ENCODF {@eteTQeDESSITT o) INE o] oH NAMEL J 02 4
70 FORMAT (A)o][208)) NAMEL 1 6) i
“80 CONTI'ME NAMEL 146 3
JuJel NAMEL 1 45
IF(JenTolu}NR0 10 Sn0 NAMEL 146 1
NESS (11+J) 2HRL ANK NAMEL )67 :
GO TC wBd NAMEL | 48 4
$00 CONT]I“UE NAMEL | 49 g
IFCIPOINTEN,AYCALL DFHUG (6 6HNAME e ML s0oCotw) NAMEL 150
¢ NAMEL1S51 3
C FORM * AME L IST FOR QUTPUTS NAMEL1S2 !
c NAMEL1S)] E
NRJ2HI=NR | NAMEL 154 !
DO 7C 1I=1eNR NAMEL 155 E
NNO(TTIs] NAMEL 156
ENCODF (404204 VvNN(TTel)r4RO, 1] NAMEL 1S7? N
VNOUIT.?2)=HP NAMEL 156
UNITO(11e)) 2Kl ANK NAMEL 1S9 1
UNITO(]]1e2) 2HRL ANK NAMEL 160
UNITO (3] ¢3) =BLANK NAHMELLG6] x
UNITO /11 e&) MR ANK NAMEL 162 i
J=0 NAMEL16)
JFLAG=0 NAMEL 1 66
c NAMEL 1 65 !
¢ FORM tAME LIST FOR THE [MPLICYT MUDEL ERROR RESPONSES NAMEL 166 4
¢ NAMEL 167 :
IF(TI.LELNRIIGO TO 6Hen NAMEL 168 3
NJ= ] §=-NRJ NAMEL 169 E
NDECODF (44610 DFSO0(MJe KRV STY NAMELLT70O B
610 FORMAT 1A3,A}) NAMEL]T)
ENC™ Cla . H1Sel SO([TelVIHE,L T} NAMELLT2 |
635 FOR AleAd) NAMELLT)
ENCODF (4+61SeDESO(TT102))JT) «HHAR NAMEL1 T4 ;
DESO(I143)sHMODE NAMEL LTS 4
DESO( 1]+ )=HLAFO NAMEL1TA
DESO(11+S)=mLLRE NAMEL)TT?
DESO(I]+6) 2HRRNA NAMFEL )78
DFSO(T1e7) AL ANK NAMEL179 !
NDESO(11+8) =HBL ANK NAMEL 170 E
DFSO(1]¢9) 2HARL ANK NAMEL 1B
DESO( 114100 3HRL ANK NAMEL 182 1
N0 62 J=zl+6 NAMEL18) 1
620 UNITO(I1eJY=2UNITODINJeJ oK) NAMEL 1 66
60 TO 730 NAMEL 1 85 i
640 CONTI :UE NAMEL 186
[F(JeFS1G0 TN 6K~ NAMEL 187
IF(JFI AGLEQ.1VGO TN 6A0 NAMEL 188
JaJe} NAMEL 1 89
IF(SOFS(J) JEQ.HALANK JFLAG= IF|_AGe ) NAMEL } 90
DESO(11+4J)=SDESIJ) NAMEL 191
. GO TO #40 NAMEL 192 E
660 CONTI"jUE NAMEL 193 j
JsJel NAMEL 194 .
DESO(11+J) =HA1ITP NAMEL 195 i
JuJe) NAMEL 196

Figure 14. Subroutine NAMEIL Program Listing (Continued)
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R S8 Al

ENCODF (4s420+DESO(TTs N IMUT T NAMEL 197

680 CONYINUE NAMEL 198 E
JuJe} NAMEL 199 4
IF(J.aT.10160 10 7no NAMEL 200 3
DESO(11+J) =HRL ANK NAMEL 201 1
GO TO #80 NANEL 202
700 CONTI-UE NAMEL 203
IFCIPDINTENLO)CALL DFRUNA IS o4HNAME cGH. 0000 [W) NAMEL 206
c NAMEL 205
c FORM JAME LIST FOR [NPUTS NAMEL 206 3
¢ NAMEL 207 |
4 DO 90 1laleNU NAMEL 208 :
4 NNT(T1Ya]l NAMEL 209
- ENCODF (6+420¢VNT (1141 )HUP,T] NAMEL 210 §
E UNT(1142)20P NAMEL211] o
% UNITI(I1s1)=HALANK NAMEL 212 3
UNTITT(1+2) sHAL ANX NAMEL 213 :
UNITI(11e3) aHALANK NAMEL 214
UNITI(I1e4)=H]LANK NAMEL21S
Jso NAMEL216 -
JFLAG=0 NAMEL217 3
840 CONTINUE NAMEL 218 4
IF(J.RELSIGC TO B6A NAMEL 213 F
IF(JFLAGLEQ.1)GD TN B0 NAMEL 220 I
Jagel NAMEL 221
IF(SDES (J) JEQHRLANK) JFLAGS JFLAGS] NAMEL 222
1 DEST(11eJ)3SDES (J) NAMEL 223
& GO TO A4p NAMEL 224
1 860 CONTIWUE NAMEL 225 b
JuJge} NAMEL 226 1
DEST(11+J) sHINPY NAMEL 227 4
JaJel NAMEL 228 i
ENCODE (Lo TOsDEST(1I0J)IMTo1] M8 NAMEL 229 k
880 CONTINUE NAMEL 230 ;
4 JxJel NAMEL 231 1
1 IF(J.6T,101G0 TO 900 NAMEL 232 ;
; DEST(1]eJ) aHAL ANK NAMEL 233 1
{ GO TO A80 NAMEL 234 a
a 900 CONTINUE NAMEL 23S X
. IF(IPRINT oEQ.6) CALL DFBUG (644NNAME sGHL 20004 TW) NAMEL 236 :
: IF(NFLAGLEQ.0)G0 Tn 1220 NAMEL 237 b
1 C NAMEL 238 ‘
4 c COMBINE THE NAME LTST DATA nF SUBSYSTEMS AND ORTAIN THE NAME LIST NAMEL239
; c DATA FOR THE COMBRINED SYSTEM NAMEL 2640
3 c NAMEL 2¢1 :
3 1000 CONTINUE NAMEL 262 i
- 11=0 NAMEL 2643 b
: 00 1040 Kx],KQ NAMEL 244 '
4 NXXK 31X (K) NAMEL 245
‘ DO 1040 I=14NXXK NAMEL 246
I1=]11.1 NAMEL 247 4
NNS(I1)=]] NAMEL 248 e
ENCODF (494209 VNS (TTe1) ) HXP 1] NAMEL 2649 3
1 VNS (1142)3HP NAMEL 250 E
- DO 10°0 J=)+10 NAMEL 251 k.
b 1020 DESS(T11+J)2DESSS(IedoK) NAMEL 252
: D0 1040 Jz1+4 NAMEL 253
4 1060 UNTTS(11eJ)=UNTTSS ([ oK) NAMEL 256
4 c NAMEL 255
4 c READ “AME LIST DATA FOR OUTPUTS ORTAINARLE FROM NAMEL 256 3
! c INTERCONNECTION EQUATIONS WRITTEN ON SCRATCH FILE JS NAMEL 257 ;
: c 8Y SUIROUTINE STMK NAMEL 258 i
X c NAMEL 259 4
i READ( 1S+160) CARD NAMEL 260 f-
i IF(CARD (1) JNE.HOUTPIGN TO 1320 NANEL 261 4
f 1050 CONTINUE NAMEL 262 :
- Figure 14. Subroutine NAMEL Program Listing (Continued)
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OO0

e XsNa]

OO0

(e XaXal

1060

1080
1100
1110

1120

1140
1160
1170

1220

160

1240
280

12645

1250
1255

1260

READC 1S LGB0 THoN ]
FORMATY (31 2)

IFC1I,EQ.=11GO TO 1110

NNO IV =11

ENCODE (4e420sVHNO (1141 IHRO, ]
VYNO(11:2) 2P

DO 1940 J=zl.10

DESO( 11+ N =DESOO(] s Jox)

DO 1140 J=l+4

UNITO 111« JIBUNTITOO (s )eK)

GO TG 1850

CONT 1'UE

IF(IPOINTLEQ.6)CALL DEBUG(T s @HNAME ¢ bHL «0e001W)

READ ~AME LIST DATA FOR INPyTS OBTAINARLE FROM
INTERCONNECTION EQUATIONS WRITVTEN ON SCRATCH FILE JS
RY SUXROUTINE SIMK

READ(.JS+160)CARD
IF(CARD (1) NEJMHINPINGO TO 1320
CONT1:UE

READ( 1S¢1060) 1 eKe]
IF(I1,.FQ,=1360 TO 1170
NNIC(ITY=T]

FENCODF (40420 VNT(1T1+)1)HUP,1]
VNI(T1:2)3HP

DO 1la0 J=1410
DESL(11eJ)2DESTI(I4Jex)

DO 11s0 Js)eb
UNITI(I1eJd)3UNITIT(T0JeK)

60 T0 1120

CONTIUE

READ( 1S+160)CARD
IF(CARD (L) (NEJHENDIGO TO 1320

READ "AME LIST DAYA FROM CARDS

CONTIHUE

IF(IPCINT.EQ.6) CALL DERUG (846HNAME s oriL 100+ 1W)
READ(1R+160)CARD

FORMAT (20A4)

IF(CARD()) (EQ.HENDIGO TO 1340
IF(CARD (1) ,EQ.HSTATIGO TO 124D

IF (CAUDI1) ,EQ.HOUTPIGO TO 1260

TIF (CAQD(1) ,EQ.HINPUIGO TO 1300

GO TO 200

READ NAME LIST DATA FOR STATES

CONT INUE
RE‘D('R.ZBO'NNNNO(VN(J):JII‘?‘O(DES(J)oJ'lolODo(UNIY‘J)OJIlOQ‘
FORMAT (J2+6X02A6 004X 10ALLX,4AG)
IF (NNUNLEQ.=1160 Tn 1220

NNS (NMNN) 2NNNN

DO 1245 J=1+2

VNS (N} INNs J) BYN ()

00 1250 J=1.10

DESS (NNNNoJ)2DES (J)

NO 1255 J=lb

UNITS (NNNNs J) sUNIT (J)

GO0 T0 1240

READ NAME LIST NDATA FOR OUToUTS

CONTINUE
RFAD{TRe2B0INNNNs (UN(J) s Je142) 9 (DES(I) o Jm1010) 4 LUNIT(J) 9 Jm]eb)

NAMEL 263
NAMEL 264
NAMEL 265
NAMEL 266
NAMEL 267
NAMEL 268
NAMEL 269
NAMEL 270
NAMEL27)
NAMEL272
NAMEL27)
NAMEL274
NAMEL2TS
NAMEL276
NAMEL2T?
NAMEL 278
NAMEL 279
NAMEL 280
NAMEL 28]
NAMEL 282
NAMEL 283
NAMEL 284
NAMEL 285
NAMEL 286
NAMEL 287
NAMEL 288
NAMEL 289
NAMEL 290
NAMEL 29]
NAMEL 292
NAMEL 293
NAMEL 2%
NAMEL 295
NAMEL 296
NAMEL 297
NAMEL 298
NAMEL 299
NAMEL 300
NAMEL 30)
NAMEL 302
NAMEL 302
NAMEL 306
NAMEL 305
NAMEL 306
NAMEL 307
NAMEL 08
NAMEL 309
NAMEL 310
NANELI1)
NAMEL3L2
NAMEL21)
NAMEL 316
NAMELJIS
NAMELJLG
NAMELILT
NAMELJ)E
NAMEL I
NAMEL 320
NAMEL 321
NAMEL )22
NANEL I2)
NAKEL J24
NAMEL 28
NAMELJ26
NANEL 327
NAMEL 328

Figure 14. Subroutine NAMEL Program Listing (Continued)
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(s NeXa]

c
C
C

C
c
C

C
c
c

OO0

IF (NNYMGEQ.=1)GO Tn 122¢
NNO (N*INN) aNNNN
DO 1245 J=).2
1265 VNO(NNNNeJ)=VN(J)
DO 1270 J=ls10
1270 DESO(ANNNG J) 2DES LI
NO 1275 Jzlié
1275 UNITO(NNNNG I =UNTT ()
60 YO 1260

READ JAME LIST DATA FNR INPYTS

1300 CONTINUE
READ([Re2BOINNNNe (UN(JI) 03142V 2 (DES(UI IR} 010) o (UNIT{J) 0Jx]v)
IFINNMNLEQ,-1VGO TO 1220
NNT (NAUNND =NNNN
nO 1288 Jz1+2

1285 VNI (NNNNS JY VN )

DO 1230 J=l419

1290 DEST (1INNN+J)SDES (U
D0 129% Jsls6

1295 UNITI(NNNN.J)sUNIT (J)

60 10 1309

1360 CONTINUE

IFUIPRINTLEQ.6)CALL DFRUG (9. oHNAME s oML «0+0s W)

PRINT HEADING AND NAME LIST DATA

IF(IPQINTLT.2)R0 TO 1540
CALL ~PRIMEAD+Iw)
WRITE (94 1360INX ¢NP N
1360 FORMAT(//¢1Xs 1 RHNUMBER OF STATES =e12¢//791Ks
118HNUMAER OF OUTPUTSS 1297/ 1Xs I1BHNUMBER OF INPUTS 24124//)
WRITE (IWe1380)
1360 FORMAT (//+20X+?3H®ee NAME L]ST TARLE vee,/)
WRITE(IWela00)
1600 FORMAT(/»1XsBHVARTARLE s 6H NAME +6X4¢134 DESCRIPYION o
131Xe6% UNIT o/
IF(IPRINTEQ.6)CALL DEBUG(1{ v «HNAME » bHL v0s04 W)

PRINT NAME LIST DATA FOR STATFS

WRITE(IWs1460)

16460 FORMAT (/91X 6HSTATE /)
WRITE (IWelaB0) (NNS(T) e (YNS(ToJ)eJx102) o (DESS(IeJ)eJUx]el0)y
] (UNITS(LeddeJdsieb) eIzl oNX)

1680 FORMAT (X9 126X e2AbroXv10ALGKsbAGL)

PRINTY NAME LIST DATA FOR NUTPUTS

WRITE(IWs1500)

1500 FORMAT(/+1Xs6MOUTPUT /)
WRITE(IWe16480) (NNO(I) e (VNOI(TeJ) eJ=102) e (DESO(IsJ)eUsle]}0)e
1 (UNITO(TeJ)sJzlea) eIzl oNR)

PRINT NAME LIST DATA FOR [NPUTS

WRITE(IWs1520)
1520 FORMAT (/s 1XeOHINPUT /)
WRITE(IWe1480) (NNT(I) o (VUNT(Ts JioJx)e2) o (DESI(IaJ)eJmle}jOrs
1 (UNITTI( eV eUztel) o IxloNUY
1540 CONTINUE
IF(IPRINTLEQ.6)CALL DEBUG (11 24HNAME s 4HL 20+0, IW)

WRITE NAME LIST DATA NN Disx FILE

NAMEL 329
NAMEL 330
NAMEL 331
NAMEL 332
NAMEL 333
NAMEL 3346
NAMEL 335
NAMEL 336
NAMEL 337
NAMEL 338
NAMEL 339
NAMEL 340
NAMEL 34 ]
NAMEL 362
NAMEL 343
NAMEL 346
NAMEL 345
NAMEL 346
NAMEL 347
NAMEL 348
NAMEL 349
NAMEL 350
NAMEL 351
NAMEL 352
NAMEL 353
NAMEL 354
NAMEL 355
NAMEL 356
NAMEL 357
NAMEL 358
NAMEL 359
NAMEL 360
NAMEL 361
NAMEL 362
NAME( 363
NAMEL 364
NAMEL 365
NAMEL 366
NAMEL 367
NAMEL 368
NAMEL 369
NAMEL 370
NAMELJ3T)
NAMEL 372
NAMEL 373
NAMEL 374
NAMEL 37S
NAMEL 76
NAMELATT
NAMEL 378
NAMEL3T9Y
NAMEL 380
NAMEL 381
NAMEL 382
NAMEL 183
NAMEL 384
NAMEL 385
NAMEL 386
MAMEL 387
NAMEL 388
NAMEL 389
NAMEL 390
NAMEL 391
NAMEL 392
NAMEL 393
NAMEL 394

Iigure 14, Subroutine NAMEL Program Listing (Continued)
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200
22¢
1320
1330

CASrWN-

CALL FILE(UNyINSERTIHEAD)
WRITE (JNINRsNR¢NU,
(INNSET) o (UNSTT o) s J=ls2)
(DESS (o) 9IS o 10) 0 (UNITS(ToJ)eumleb)oa]oNX)y
(NNO(T) e (LUNO(Lod)oJzle2)
(DESO(T o) o3l ol10) s (UNITO(ToJ) e J31ebe) 2] eNR),
(NNT(I) o (VNI4T aJ) e Jdzle2) e
(DEST{1e¢d)edmlelO) o (UNITI(IsJd)eJUm]leb)s]m])oNy)
CALL FILE(JUNs INSERT sMARK)
IF (IPRINT.EQ.6)CALL DEBUG(I? s GHNAME oML 0901w
RETURN

PRINT ERROR MESSEGE

CONT INUE

WRITE(IWe220)

FORMAT (1M1o//9s1XeITHOATA CONTROL CARD SPECIFICATION ERROR)
SYOP 111

CONTINVE

WRITE (JWs1330)

FORMAT (1H1+//+1XsJOHERROR IN DATA PROVIDED BY SIMx)

STOP 111

END

NAMEL 395
NAMEL 396
NAMEL 397
NAMEL 398
NAMEL 399
NAMEL 400
NAMEL 0]
NAMEL 402
NAMEL403
NAMEL 404
NAMEL40S
NAMEL 406
NAMEL4O7
NAMEL408
NAMEL 409
NAMEL410
NAMELG])
NAMEL412
NAMEL G413
NAMELGLG
NAMELG4LS
NAMELG416
NAMEL&L?

IFigure 14. Subroutine NAMEL Program Listing (Concluded)




Initialize the Dimensions
and Check for
Dimension Error
(Call SIMK1)

Y

A Compute Simulation
{ Matrix F
(Call SIMKI)

v

Compute State Space
Data (A, B, C, D)
1 from Simulation
1 Matrix F

y

Form the Name

E List Data and Write on
- NDATA File

§ Call NAMEL)

I
B +

\ Write the State Space
3 NData on QDATA File
(Call 0DIO)

Figure 15. Subroutine STAMK1 Flow Chart
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SURROUTINE STAMK ) (VeNeFeUsABeCsDo STAMK] 2

INNS eV, SeDESSeUNTTS NNN o VNO e NESOsUNITOWNNT o YNTsDESTWUNITT s STAMK] 3

2MAXN s AAKM o NXM o NPMeNIIM NYM oM ¢S] sMS29MSIeMSLeNR) STAMK] &
C STAMK] S
(o PURPQOSE = TO ORTAIN STATE SSACE MODEL OF THE VFHICLE STANK] 6
C DESCRIBED HY SIMULATOR DECK DATA FROM LSA PROGRAM STAMKY 7
c ANALISIS = A F XKONAR 7/ J XK VAMESH = THE HMINEYWELL INC STANK] 8
c DATE wRITTEN - |1S75 STAMK] 9
C STAMKL10
C SURPRIGRAMS CALLED STAMK] 1]
o DE"-UG STAMK]12
c DEVRMS STAMK]1)
C "p2s STAMK] 14
c QD10 STAMK]IS
C TDINVR STAMK] 16
C DERM STAMK]1?
[ HPw STAMK]1S
[ NAZEL STAMK]1®
C Sink] STAMK]20
[ STAMK] 2]
c ARGUMENTS LIST STAMK] 22
(o} v V ARRAY FOR COMPUTING SIMULATION MATRIX STAMK] 2)
of w W ARQJIAY FOR COMPUTING SIMULATION MATRIX STAMK] 24
c F SIMULATION MATRIX STAMK]12S
c U ARPAY FOR EXTEINAL INPUTS : STAMK]26
c A 1/70UY STATE TRANSITION MATRIX STAMK]127
C ] IN/OUT CONTQOL INPUT “ATRIX STANK] 28
(o C IN/ZOUT STATE OUTPIIT MATRIX STANK] 29
C 0 IN/Z7OUY CONTROL OUTPUT MaTRIX STAMK]J0
C NNS3 IN/OQUT NUMBER ARRAY FOR STATE STAMK] 3]
c VNS IN/OQUT VARIABLE NAME ARQAY FOR STIATE STAMK]32
c DESS IN/OUT DESCRIPTION ARIAY FOR STATE STAMK] 3D
c UNTTS INZ7OH)T {IN]IT ARRAY FOR STATE STAMK] 36
c NND INZO(IT NUMBFR ARRAY FOR QUTBRYY STAMK] IS
c VND IN/ZOUT VARTARLE NAME ARRAY FOR QUTPUT STAMK] 6
o DESO IN/ZOUY DESCRIPTION ARIAY FOR O1)TPUT STAMK] 3?7
(o UNITO IN/OUY UNIT ARRAY FOR OUTPUY STAMK]IS
c NNT IN/OUTY NUMAER ARRAY FIR INPUT STAMK] ]9
(o VNT IN/ZOUY VARIABLE NAME ARRAY FOR INPUT STAMK ] 40
o DESI N/Z0ouUY NESCRIPTION ARIAY FOR INPUT STAMK] 4]
C UNTTI INZOQUY UNIT ARRAY FOR INPUT STAMK ] 62
c MA XN INPUT MAXTMUM ROW DIMEYSION FOR SIMULA MNMATRIX F  STAMK]A]
c MAXM INPUT MAXTMUM COLUMN DIMENSION FOR SIMU MATRIX F STAMK1ke
C NX INPUT NAX VUM NUMBER 0OF STATES STAMK]4S
C NRwY meuT MAXIMUM NUMBER OF OUTPUTS STAMK] 66
c NU"A INPUT MAXJMUM NUMAER OF [INPUTS STAMK] 67T
C NYw INPUT MAXIMUM DIMENSION FOR INTERCONN EQUATIONS STAMK]48
C L]:] INPUT MAXIWUM NO OF SUBSYSTEMS FOR COMBINING STAMK ] 49
C MS) INPUT MAX WU DIMENSION FOR SCRATCH ARRAY Si STAMK S0
C MS > INPUT MAXIMUM DIMENSION FOR SCRATCH ARRAY S2 STAMK]SI]
c MS1 INPUT MAXIMUM DIMENSION FOR SCRATCH ARRAY S) STAMK]1S52
C MS INPUT MAXTMUM DIMENSION FOR SCRATCH ARRAY Sé STAMK]1S)
C NB INPUT MAXIWUM SYSTEM NO = [MPLICIT MOOEL STAMK ]S4
C STAMK]SS

COMMON ZINOUT/ TRe[WoIPRINT & INSERToLOCATEINULL«MARK(20)9JN9JQsJS STAMK]SE

COMMON /SYS/ SCODESDES(S) s MSYSsHEADI{20) sNSYS(Q) +SHEAD(9+20) STAMK]IS?

1+PHEAN(20) STAMK]SS

CIMENSTON V(MAXN) o (MAXM) oF (MAXNsMAXM) STAMK]S9

DIMENS ION U (NUM) STAMK]160

DIMENSION A(NKMJNXM) ¢ R (NXMoNUM) ¢ CINRMeNXM) o D (NRMoNUM) STAMK]6]

DIMENSION NNS (NXM) VNS (NXM92) DESS (NXMe10) sUNITS (NXMo &) STAMK]62

DIMENSION NNO (NRM) s VNO (INRM D) ¢DESO(NRY410) sUNITO(NRMo &) STAMK]163

NTMFNSTON NNT (NUM) cVNT INUM9>) cOF ST (NUMe10) sUNTTT (NUMe &) STAMK] 66

Figure 16. Subroutine STAMK1 Program Listing
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R
§
E COMMO /SC1/ ST STAMK 165
c DIMENSTON DESSSING 1N eMB) s UNTTSS(NAV G IMA) STAMK] 66
1 C DIMENSION DFSON(NOUG 10 4Md) o NI TOO (NIM ek eMT) STAMK]167
C DIMENSION DESTT (NI 12 e4R) o INTTT] (NUMe& MA) STAMK]168
3 C DIMENSION NAX(MR) ¢ MRR (MAY ¢ NUYU (HB) STAMK ] 69
IF(IPUINT EQ.AICALL DFRUG() oanSTAMGHS])  ols0s W) STAMK]70
3 Lis] € L23L LoeNAMOMO®] § LY=L eNAMSUR®G § LGz JoNIMOMA® )0 STAMK]T]
1 LESL&+NARMOMA®G & LAZLSeNUMSVRE])y § LT7sL6oNUMONDOY STAMK]} 72
) LASLTsM8 & L9z ReMA $ L]0z QeMR STAMKLT3
IF(LL. ,GT,MS]) STAMK] 74
: 1CALL NERRM(LIOMSZ 1 MSIoMSaLoMS] sMS24MS TG40 10044HSTAMIGHK] o IW)  STAMK]TS
i IF(IPUINTEQHICALL DERUG(2.6HSTAMGHC]) olo0e W) STAMK]|T6
3 NRJz0 & NR?=20 § NRIz0 $ MU1=0 $ NU2=0 % NUl=0 STAMK] 77
1 NXA3D $ NRAzO § NUAZ( STAMK] 78
EPSF=1,3E-30 § T20,9 % NFLARSY STAMK]IT9
; IFCCIBRINT EN V) 00, (L IPRINT ,GT ,6) ) CALL HPR(HEADRI M) STAMK 180
3 C STAMK] 8]
1 c INITISLIZING CALL TO SURROUTIME STM<] STAMK]82
C STAMK |83
INIT= STAMK ]84
NX=0 % NY3C $ NPz $ NUsO STAMK]8S
3 Nlzl & N2sNBeNX & NIaN2eNY € HbxNYeNX STAMK]86
b CALL STMKL(MINDI) o (N2) oW (N3) s (NG)¢VINLIoVIN2) «VINI) STAMK187
E INKONY o MReNHo INIToT o MS] oMS2sMS1eMS06) STAMK]188
A IF(IPYINT LEN,6)CALL DERUG(I 4nSTAMeGH<T olo0o W) STAMK 189
: c STAMK]90
3 (c CHECK FOR DIMENSION ERROR STAMK19)
4 Lo STAMK] 92
: INIT = ) STAMK]9)
; Ma2ONKoNY eNU GTAMK 194
NaNX e 1Y sNR STAMK 195
. TF CINGLGT S NAMY L 0F o (NR,GT 4 NRY) ,0R 4 (NU,GT NUM) (OR, (NYoGTNYM)) STAMK]96
L JCALL NERRMS (NX MR o NIJaNY o NXMoNRMoNUMoNTYMs ) 000 aHSTAM NN ] oI W) STAMK]S?
o NIZ) € N2aENJoNX § NIBNPONY & NezNIeNX STAMK198
. NO 101 JzlM STAMK199
. 1cl Wigiso, STAMK]100
: DO 501 Jzl.M STAMK]O1
vid=), STAMK 102
CALL STMKL(WINI) oW IN2) oW (M) om(NG)sVIN]IoVINZ) oVI(NID)Y STAMK]03
INXeNY ¢NReNUs INIToTMS1oMS24uS39eMS6) STAMK 104
WiJdy=: b STAMK]0S
D0 SO [=1sN STAMK106
S0l F(ledV=V(]) STAMK107
c STANK108
c COMPUTE THE SIMULATION MATRIX STANK]109
3 c STAMK110
i NVENXoNY STAMKI1])
- IF(IPRINT sEQ.6)CALI. MORS (FoMAXN MAXYeNsMeToLHSIM ) STAMK]12
5 DO S1 I=leNV STAMK113
¢ 00 S2 J=zleNV STAMK114
: 52 F(levz=F(IsJ) STAMK11S
SY Flleld=F(Iol)e), STAMK116
3 CALL TOINVR(ISOLsINSOL sNVe=UoF sMAXKNsKDUMeDET? STAMK]L?
o [R=NV. 1 STAMK]18
4 TE=NVoNR STAMK119
3 JRz18 STAMK]20
k- JE=M STAMK12)
& 00 S3 I1=1R+1€ STAMK 122
- DO 53 J=2JReJE STAMK]23 .
o NO S3 X=lsNV STAMK]24 :
1 §3 F(ledrvzF(lad)oF (1ex)®F (Ko J) STAMK 25
% 00 S3 I=1.1E STAMK]26
{% No 53. JsleJE STAMK]127
# IF(ABS(F(IeJ)) LELEPSF) F(led) = 0,0 STAMK) 28
| 530 CONTIUE STAMK129
;4 TFCIPOTINT.FN.6)CALI MPRS(FeMAXNIMAXMeNaWsTeGHSTM]) STAMK130

Figure 16. Subroutine STAMKI1 Program Listing (Continued)
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(22 Nal

OO

OoONO

6001

6002

6003

6006

FORM a+BeCoD MATRICES

JIsNVe)
J2sMV eNX
JAIsJl oNR
Jaz J2 oNU
T1sNVe])
12=NVeNR
DO 6011 1=} .Nx
DO 6001 J=JleJ?
FRLNLUARY |
AllsJt 2F(]ed)
DO 60 I=leNX
DO 60127 J2JideJe
NEL WL RE]!
A(leg)tsFiled)
DO 60-3 I=x11.12
11sl=11¢}
DO 6073 JaJleJ?
JJisJ=Jle]
CllloeJI)3F(Te )
DO 6004 1311412
1Isl=-11¢]}
DO 60:4 JaJIeJa
Jist= 3]
D1 D)=F (o)
IF(IPOINY EQ.6)CALL DEBUG (4 44~STAMeeHTl +1400]w)

READ AND UPDATE NAME L IST DaTa

KRENMAX

CALL +AMEL (NNSsUNS DESS«UNITSoNNOoVNOIDESOsUNITONNIoVNT
IDESToiNITIoSTLIYoSEIL2) oSL(LIVoSI(LG)eSLILS)9SLILE)
2SH(LT1»sSLELA) oSIILG) sNAMINRMoeNUMeNI s NIeNUINFLAGIMBIKBIND)
1F (IPOINTEQ.AICALL OFERUGIS4rnSTAMewHS] 21909 ]W)

WRITE RUADRUPLE DATA ON FILF NDATA

10=0

MFLAG=?

NXAsNX § NRAsNR $ NUAsNU

CALL NDJO(A+RICoDeasNNoNRyNIIONAMeNRM s NMsNXACNRAGNUAS
INR]L oNR2oNR39NU} eNU2eNU3e T IQo IPRINT o [ e JOeHEAD «MARKYy
2LOCATF oNULL ¢ INSERT (MFL AG)

IF(IPRINTEQ.O)CALL DEBUG(6,4HSTAMIGHL]) olsOo W)
RETURN

END

STAMK]3)
STAMK] 3?2
STAMK ]33
STAMK]) 34
STAMK] 35
STAMK] 36
STAMK] 37
STAMK] 38
STAMK] 39
STAMK 140
STAMK14])
STAMK] 42
STAMK 4]
STAMK] 46
STAMK | 4S5
STAMK 146
STAMK 47
STAMK] 48
STAMNK } &9
STANK ]SO
STAMK]S)
STAMK 152
STAMK1S)
STAMK ]S
STAMK ]SS
STAMK]56
STAMK]S?
STAMK]58
STAMK]SO
STAMK160
STAMK]6)
STAMK]62
STAMK]G6)
STAMK ) 64
STAMK] 65
STAMK] 66
STAMK]67
STAMK 168
STAMK]69
STAMKYIT0
STAMK]T]
STAMK]72
STAMK]1T]
STAMK1 76
STAMK]TS
STAMK] 76
STAMK]177
STAMK1 T8

Figure 16. Subroutine STAMKI1 Prugram Listing (Concluded)
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Figure 17, Subroutine SIMK1 Flow Chart
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a¥ekaNsEeRaNelaNaoNaRalasNoNoNaNakaNalaNaNeaNa NaNalieXe Ne

e EaNe]

e XeNel

SURPCGUTINE SIMKLIEXNOT 3 Y o Kot ADOTL 9 YL o QL o NX o NY aNRyNU e INIT 5T
IMS ] JMS2 e MS34MS4)

PURPOSF = TN QF AL} SIMIILATNR MATRIX DATA FROM LSA AND
TN IMPLEMENT STANDARD | SA FaUaTIONS

ANALYSIS = A F KNONAR / J K MAHESH - THF HONFYWELL INC
NATE «RITIFW - 4AY }975

SUBPRNGRAMS CALLFD
DEHUG
NPT
MPwG )

ARGUMENTS LISTY

xnor ARRAY FOR STATE DERIVATIVES

Y ARRAY FOR Y EQUATIONS

X ARRAY FOR STATES

U ARRAY FOR FXTERNAL INPUTS
NOTL NTPYY ARQAY FOR NERIVATIVE OF STATE
YL 0nuTPUY ARRAY FOR Y EQUATION VARIABLES
RL OUTPUY ARRAY FOR FXTEQNAL RESPONSF VARIABLES
NX NUTPUTY NUMBFR OF STATES

NY NUTPUT NUMBFR NF Y EQUATIONS

NR 0HTPUT NUMRFR OF NUTPUTS

NU OHTPUT NUMRFR OF INPUTS

INITY INPUT INITIAL MODF FLAG

T OUTPUT SAMP|E TIMF

NTHER PARAMFTERS ARF DEFINEN IN CALLING PROGRAM
DIMENSTION XDOT(NX) s YINY) o X (X)) s UINU) « XDOTL (NX) o YL INY) oRL (NR)
DIMENSICN STATFMENT FNOR THE MATRIX DATA FROM LSA

COMMON ZINOUT/ TRetTWeTPRINTINSERTILOCATE oNILILL ¢ MARK (20) ¢ UN» JQyJS
RFAL LVPOSLVPI«LROCLRIVLUFOJLIE Y sLUE2SLNELSOWLNELS] «LDELS?
REAL LUGO«LUGLoLVGNLVG] oL WRO L WG]

CNOMMON /SC2/ VPVPDI(KeA) sVPVYD] (6e6) 2 VPIN(B93) e PR (A )
1eVPUFO (A e20) s VPIF L (K930) s VPHE? (6¢30) « VPULELSO(HeI)
CoVPDELSI (643) «VPNEL S2(6e3) svP11GO {6+ 3) 9 VPUGL (64 3)

JeVPVGO (603) s VPVGR] (Ae3) e VPWGN(Ae3) ¢ VPHG] (643)
GoRVPO 1 1ah) sRVP) {IeR) sRRN(I97) +RRI (3 3)
SeUFVPD(30+6) «UFVPL (304H) ¢ JERD(3043)
GoUFRL (0 3) UFNFO(I0A0) sHIEET (30430) sFUF2(3030)
T«UENELSO(3043) s UENFLS1 (30 ) o EDELS2(IND)
BelJEUGO (30+3) s UFUG]L (3043 sJEVGN(30,3) »UEVG]I (300
GeUEWGN (I0¢3) 4UIFWG) (I0e3) s TVRD(F96) o TVPY (94619 TRO(943)
AsTRI(G e ) ¢ TUFN(9e¢3IN) e TUEL (9¢3N) 9 TUF2(9430)
ReTNELSN(9¢3) e TNFLS1(9¢3)oTDFLS2(993) e TUGO(F63)«TUGI(943)
CoTVOO(9¢3) e TVARY (Y4 o TWGO(9¢I1 s THRL (99 3) 9L VPO (1546) 9LVPI(15+6)
DeLROC1ISV3) sLR1(15¢3) oL UFOI1S930) oL UEYT (15030) s LUE2 (15930,
EeLDELSN(15¢3) oLNELSI(1543) oL DFLS2(1503)sLUGO(15+3)4LUGL(1543)
FolLVGO (15431 oL VGL(15e3)eLWGO(15e3) oL W61 (1543)
GeRANDING (1+3) «iINITY(30:30)

DIMENSTION JHEAN(]12n) «TDRM(120)+]1DCM(120)

NIMENSTION [CARN(B) ,[HFAN(A)

DIMENSTION SC(1)

FOUIVALENCE (SC(1)eVPVPO(]s1))

TF(IPRINTEQAICALL DFRBUG(L ¢4MHSIMKeGH] eleOo W)

IFLINTT.NELO) GO Tn 150

INIYIALIZE'ANH SFT MAX DI4ENSTONS FOR STMULATOR MATRIX DATA

IFNN=1 0HEND
NXVP=0 § NXR=0 € NxUE=0

Figure 18. Subroutine SIMK1 Program Listing

SIMK]
SImMK]

SIMK]
SIMK]
SIMK]
SIMK1
SIMK]
STMK]
STMK1
SIMK]
SIMK]
SIMK]
SIMK]
SIMK]
SIMK]
SIMK]
SIMK1
SIMK]

SIMK]_

SImMK]
SIMK]
SIMKL
SIMk]
SIMK]
Simxl
SIMK]
SIMK]
SImk]
SIMK]
SIMK1
SIMK]
SImx]
SIimrl
SIMK)
SImMK]
SIMK]
SIMK1
SImMK]
SIMK]
SIMK1
SIMK}
SIMK]
SimKl
SIMK]
SIMK1

SIMK]

SIMK1
SIMK1
SIMKI
SIMK1
SIMK)
SIMK]
SIMK]
SImk1]
SIMKI]
SIMK]
SImMk]
SIMK]
STMK]
SimMK1
SIMK]
SImMK1
SIMx)
SIMK1]

DB~ IS W

10
11
12
13
14
15
le
17
18
19
20
21
22

23

24
25
26
27
28
29
30
31
32
33
34

35

36
37

33

39
40
41
42
43

LL)

4S
46

&7

4R
49

59

51
S2
53
Sa
55
56

57
SA
59
60
61
62
63
64
65



s NaKa]

aNo

s N el

[aBeRel

NUC1=0
NUGO=0
NVGO=0
NWGO=0

NUC2=0
NUGL =N

A A

NWG]=n

$ muUCA=N
$ NMUGSO=0 8§ NNGS)E =0
NVGI=h § MVGS0=0 $ NVGSL=n
$ NWGSO0=0 $ NwGS1=0

NRT=0 & NRL=O & NB=1 & NL=]
NXVPMzZE $ NXRM=] § NXEWM=10

NUCM=3 § NUIGM=zY

NRTM=3 § NRLM=z{S § NBMz] & yf «x)

DEFINF NAMES FNR STMULATYOR MATRIX DATA

RIGID RODY VELNCITY CNEFT MATUIX NAMES

JHEAD (1) =]10MVR/VPN
JHEAD () =1 0HVP /RO
JHEAD(S)=10HVP/UED
JHEAD(T) =] 0HVP/UF?
JHEAD (Q) =10HVP/DELS]
JHEAD(11)=10MVP2IGH
JHEAD(13) =] 0HVP/VGN
JHEAD(1S)=10HVP/WGN
JHEAD(17)210HVP/UGSO
JHEAND (19) =1 0HVP/VGSO
JHEAD(21) = 10HVP/WGSH

)
)
%
3
]

PPN AR RN

RIGID RONY ATTITUDF CoFFTY

JHEAD (?23) =)10HR/VPO
JHEAD (25) =] OHR /RO

$
$

AENDING MONDFE COFFT MATRIX

JHEAD (45) =1 0HF/VPO
JHEAD (47) =) 0HUF /RO
JHFAD (49) =1 OHUF ZLIEN
JHEAD(S]) =1 0HUF ZUE?
JHEAD (53) =10HUF /DEL S
JHEAD (RS) =] OHUF 71)GN
JHEAD(S7) =] 0HUF /VGA
JHEAD (S9) =1 0HUF /WGN
JHEAD (A1) =] 0HUF ZLIGS 0
JHEAD (A3) =1 0HUF /VGSO
JHEAD (AS) 21 OHUF /WGSD

$
$
$
$
S
$
s
$
$
$
)

SENSOR COEFT MATRIx NAMES

JHEAD (A7) =10HT/VPO
JHEAD (69)=10HT/RO
JHEAD(71)=10HT/UED
JHEAD(T3)=10HT/UF?
JHEAD (7S)=10HT/NFLS]
JHEAD (77! =10HT/7UGO
JHEAD(79)=10HY/VGO
JHEAD(R]) =1 0HT /W60
JHFAD(R3) =1 0HT 7UGSN
JHFAD (RS) =1 KT /VGSH
JHEAD(RT)=]10HT/W6SH

LOADS COEFT MATRIX NAMES

JHFEAD (RQ) =Y AHL /VPD
JHFAD(91) =10k, /RO
JHEAD(93)=]10HL/UFO
JHEAND (95) =1 0HL Z7UE2
JHEAD(97) =1 0HL/DFLS]
JHFAD (99) =10HL Z71)6G0

PR A AADE PP NS

L ]

JHFAN(2) =1 0HVP/VP]
JHEAN (4) =1 0HYD /K]
JHFAD(6) =) OHVP/UF ]
JHFAN(R) =) OHVP/DELSO
JHFAN(10)=)10AVP/NELS2
JHEAD (121 =210HVPIUG]
JHEAD (164) 2] OHVP/VG]
JHEAD (16)=]10HVP /WG]
JHEAD(18) =1 0HVP /UGS
JHEAD(2n) =1 OHVP/VGS)
JHEAD(22) 2] 0HVP /w(S]

MATOIX NAMES

JHEAD (24) =1 0HR/VP)
JHEBD (26) 21 0HR/R]

NAMF S

JHEAD (4K) =] OHUEZVP]
JHEAD (4R) =] OHUE /R]
JHEAD(S0) =) 0HUE ZUE ]
JHEAD (52) =1 OHUE /DELSO
JHEBN (54) =1 OHUE /NELS?
JHEAD (5A) =1 OKUE /UG)
JHEAD (SR) =1 0HUE /VG I
JHEAD (60) =1 0HUE /WG]
JHEAD (62) =1 0HUE /UGS
JHEAND (664) =1 0HUE /VGS]
JHEAD (6R) =1 OHUE /WGSI]

JHEAD (6R) =10HT/VP]
JHEAN(T70)=10HT/R]
JHEAD(T2)=10HT /U]
JHEAD (T4} S10HT/NFLSO
JHEAD(TA) =] ORT/NELS?
JHEAD(TR) =1 0HT/UG)
JHEBAD(BO)=10HT/VG])
JHEAD (82) =] 0HT /WG]
JHEAD (B4) =] 0HT/UGS]
JUEAD(86)=10HT/VGS]
JHEAD (BR) =] OHT/WGS])

JHEAD (90) =1 0HL/VP)
JHEAD(92) =) 0HL/R]
JUFAD(94) =1 0HL/UF )
JHEAD (96) =1 OHL/DFLSO
JHEAD (9R) =1 OHL/NELS2
JREAD(100) =] 0HL Z7UG]

SIMK) 66
SIMKY &7
SIMK] 6K
SIMK] /9
SIMK] 70
SIMK] 71
SiMK] 72
SiMel 73
SIMK] 74
SIMK] 7%
SIMK1 74
SIMK] 77
SIMK] 7R
SIMxl 79
SIMx] RO
SIMk} &)
SIMK] B?
SIMK] H3
SIMK] K&
SImMkl 85
SIMK] H6
SIMK] ®B7
SIMK] &R
SIMK] 89
SIMK]1 90
STl 91
SIMKL 92
SIMK] 93
SIMK] 94
SIMK] 9%
SIMK] 9%
SImMxl 97
SIMK] 937
SIMK] 99
SIMK]1100
SIMK1]01
SIMK1:07
SIMxk1103
SIMK]1104
SIMK1105
SIMK11054
SIMK1107
SIMK] )Nk
SiMK1109
SIMK]I110
SIMK11l]
SImkl112
SIMK]1113
SIMKI114
SIMK]115
SIMkllls
SIMK1117
SIMK1118
SIMK) 119
SIMK112n
SIMK112])
SimMx112?
SIMK1123
SIMK]1126
SIMK] 125
SIMK]12A
SIMK1127
SIMK] 2R
SIMK1129
SIMK1130
STMxlt3)

Figure 18. Subroutine SIMK1 Program Listing (Continued)




g JHEAD (101 ) =) 0ML/YGD S HFAD(]102)=10HL/VG] SIMK1]37
3 JHEAD(103) =1 OHL 7960 S HFAD(106) =) OHL/WG] SIMc1133 E
2 JHEAD(105) =1 0KL 7160 S HFAD()106) 21 0HL /UGS SIMx] 136 :
] JHEAD(107)=10ML /VGSO $ IHFAD{108)=10HL/VGS]) SIMK1135 ' 7
JHEAD (109) =1 0HL /8GS0 $ HFAD(]10)=)10HL/WGS] SIMK]1)3A b
i c SIMK] 147 1
: ¢ MISCELLANEOUS MATRTX NAMES S1MK) 134 A
¥ ¢ SIMK1139 b
JHEAD (1111 =10 (RANDING) & HFAD(]]12)=10n*F INISHED® STMK] jan
¢ SIMK] 161
c SFT UP MAX 20W AND CO1. DIMENSTONS FOR STMULATOR MATRIX DATA SIMK] )42
o SIMK1143
nn 4 I=1.16 STuKilaa
11=] SIMK1145
12=16¢] SIMK] 14k
13=32e1 SIMK1147
l4z68e] SIMK]14AR
1526441 SIMK] 49
IDRMII1) =NXVPM § INAM(I2)=NxRM $ TDRM(]3I) =NXUEM SIMK1150
INRM(14)=NRTM & IDRM(TS) =NRLM STMK1151
4 CONTINUE STMK115?
D0 6 1=1,.5 SIMK} 153 :
Jz(1691-16) SIMK1154 .
IOCMtJel)=NXYPM § IDCM(Je?) =NXVPM SIMK115% 5
IOCM( Je3)aNXRM  § TDCM( Jok) =NIRM SIMK115A
INCMIJeSISNXUFM § TNCMIJeR) =NXHFM & [DCM(JeT) =NXUFM SIMK1]157
TOCM(JeB) =NUCM 3 IDCMIJe9) =NIICM & [DCM(Je10) =NUCM STMK]154
IDCM(Je11)=NUGM $ TOCM(Je]12)=MUGM & JOCM(Je]3) =NUGM SIMK1159
IDCM(Je]4)=NUGM & TNCM(Je]1S)=NUGM § JDCM(J*16) =NUGM SIMKI 160
6 CONTINUE SIMK] 16])
; INDRM(4)1zNRM § TOCM(B]) =NLM SIMK] )k
3 INRM(A2)=30 $ INCM(A2)=30 SIMK 1163
. (o SIMK1164
g c CHECK [F SCRATCH AoRAY SIZE IS SUFFICIENT SIMK]165
. c SIMK1166
i N=0 SIMK1167
s 0N B 121,20 STMK116R
3 8  N=NeJORM(IDeINCM(I]) SIMK]169 k.
- DO 9 1233482 SImK1 170 :
- 9 N=NeIDRM(I)®INCM(I) SIMK]1171 ¥
. TF (N.GT  M52) SIMk)172
b 1CALL DFRAM(MS] oaNoMEIoMSLIMS) 9MS29MGIo MG 1«0 s 4HSTMK s LH] oIW) SIMK1173
A IF(IPRINTLEN,A)CALL DFRUG(2.,4H4S MK yuH] o1+0s1w) SIMK11 74 :
: c SiMK1175 ;
3 C INITIALIZE THF MEMNRY WHERE SIMULATOR MATRIX DATA 1S STORFD SIMK]1176 A
; c SIMK1177 r
- N0 10 I=1sN SIMK1178
z 10 SC(11=0,0 SIMK1179
i c SIMK1180 ;
C RFAD LSA SIMULATOR NECK INENTIFICATION CARD SIMK]1H] 1
4 c SIMK118? 3
4 12 CONTINUE SIMK11R3 i
1 READ(IRPy16) 1CARD SIMK] 184 i
3 16 FORMAT (HA10) SIMK1145 :
IF(ICARD (1) .FN. TENN)RFTURN SIvK] 186
: IFCCIPRINT FN. ) 0% (IPRINT GT,4) }WRITF(IWe22) SIMK1187
3 IF{{IPRINT.EQe?) o OR (TPRINT,GT,4) )WRITE (IWe24) ICARPD SIMK]1RA3
3 22 FORMAT(//+20X+?T7H®s® | SA ~ FLFXSTAR DATA ®ee,//) SIMK11R9 .
| 26 FORMAT(//+1XeBA10s//) SIMK1190 &
# N0 2R 1=1.8 SIMK1191
i 28 THEAD([)=ICARNI(I) SIMx 192
* READ(IR+16) I1CARD STMc 1193
2 MHEAD=1CARD (1) S1MK1196
p DECODE (10430« 1CARD (2) )NROWNCOL SIMK1195
k- 30 FORMAT(215) SIMK1196 1
. IF(CICARD (1) .NF . TENNIGN TO 52 SIMK1197 5
Figure 18. Subroutine SIMK1 Program Listing (Continued)
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S T T RN Ly ATy, T LA e

R T Yl g

JR=1R SIMK ] 9K %
1R=4 STMK] 199 4
/ c SIMK1200 1
1 C {.OCATE SIMULAYNR DFCK DATA SIMK]201 1
3 C SIMK]202 i
i 32 CONTINYE SIMK12013 1
1 READ(IR.16) ICARD SIMK1704
4 IF (EOF (IR)) 36440 SIMK1206
< 36 CONTIMUE SIMK]1204
é o SIMK1207
C PRINT FRROR MFSSEGF SIMK]120R
i o SIMK1209
WRITE (TWeu0) IR SIMK1210 :
40 FORMAT(1Hle//«)Xs3aHVFHICLF DATA CANNOT BF FOUND ON FILE= +12) STMK]1211
STOP 111 . SIMK]212
c SIMK1211 :
C READ MATRIX NAMF CaRD SIMK1214 n
o SIMK1215 4
46 CONTINIE SIMK1216
IF(IHFAD (L) (NELTCARD(1))60 TO 32 SIMK1217 ;
READ(IR+16) ICARD SImxl218 r
MHEAD=TCARD (1) SIMK1219 k-
DECONE (10430 ¢ 1CARD (2) ) NROWNCOL SIMK1220
GO 10 52 SIMK1221
48  CONTINIE SIMK] 227
RFAD(IR«16)1CARD SIMK1221
MHEAD=TCARD (1) SIMK1224 3
DFCODE (104304 [CARD (2} )NROWMCOL SIMK1225
52 CONTINUE STMK1226
TF(IPRINT.EQ.6)ICALI DFRUG(I4HSIMK4H] +100s1W) SiMK1227
No S6 1=1+112 SIMK122R ;
TF (MHEAD BN JHFAD(T) IGO0 Tn SA SIMK1229 b
S4  CONTINHE $IMK1230 A
c SIMK1231 4
c PRINT FRROR MFSSEGF SIMK1232 !
o SIMK1233 &
55 CONTINUE SIMK1234 i
WOITE (IWeS6) SIMK 1215 4
56 FORMAT(1Hle//+1Xs1QHERROR IN TNPUT DATA) SIMK1236 1
STOP 111 SIMK1237 4
c SIMK 1238 ;
C READ AND PRINT LSA SIMULATO® DECK DATA STMK1239 ,
o SIMK1240
S8  CONTINUE SIMK1241
IF(1.GF,112)G6N TO aR SIMK]12642
c SIMK ] 243
o COMPUTF 11 FRNOM 1 SO THAT STEADY GUST COEFT MATRICES ARE SIMK] 244
o STORED IN THE SAME LOCATINNS AS THE GUST COEFT MATRICES SIMK1 245
d SIMK] 246
11=1 SIMK1247
IF((1.6Te16) AND, (1.LF.26))]]=1=6 SIMK1248
IF((1.6Te2h) e AND. (T,LF.44))G0 TO S5 SIMK1249
IF((1e6Te66) dAND. (J4LFe60))1I=1=12 SIMK1250
IF({1.GT«60) ANDe (T LF.R2))II=l=1R SIMK125] ]
IF ({T1.6ToB2) ANNL (ToLFo106))IT=1=26 SIMK1252 E
IF((1.6T.106).AND.(TaLF.112)) 112130 SIMK1253 F
c SIMK1254 %;
c COMPUTF ARRAY START INDEX FAR SIMULATOR MATRIX DATA SIMK1255
e SIMK1256
N=1 SIMK12S7
IM1=11-1 SIMK125H
IF(I1.¥N.33)IM1=20 STMK12%9 :
IF(IML,EQ.0)GD TO 70 SIMK1260 3
JM1=1M] SIMK1261 3
IF(IM]1,.GT.20) M1=20 SIMK1262 3
no 68 JzleuMl SIMK1263 4

Figure 18. Subroutine SIMK1 Program Listing (Continued)




(e N et

s NoXe)

[aBale]

[aNe RSl

ao0n

oo0n

60

65
70

80

98

100

130
134

N=NeIDRM(J)®1DCM (.
IF(IM1.LEL.20)GD TO 70
DO 65 U=3341M)

NzNe IDRM () *IDCM )
CONTINUE

RFAD AND PRINY SIMIILATOR MATRIX DATA

NQOWM=TDRM(II) $ NrOLM=IDCM(]T)
CALL INPT](SCIN) ¢NRNWM,NCNLMNROW(NCOL ¢ IR}
CALL MPRS1 (SC(N) ¢NROWMINCOLMyNROW4sNCOL s MHEAD)

COMPUTE STATE NIMENSINN OF SIMULATOR MATRIX DATA READ

IF((II.GY.OO).AND.(!I,LE.lb))NlVP=NRnd
IF((IT.GTe16) AND. (11,LE432))NXRENROW
IFC(I146T232)oAND. (11.LE+4R) I NXUE=NROW
IF((II.GT-AB).AND.(Il.CE.bbb)N97=Nﬂ0d
IF((I14GT466)AND. (11,LE«80))NRL=NROW

COMPUTE INPUT NDIMENSINN OF SIMULATNR MATRIX DATA READ

Nn 80 J=l.S
Ji=(J=1)922.]
IF(JJLT96)60 10O RQ
IFUJJGTL110)G0 TO 80
IF (JJeFR.I6)INUC]LZNCOL
IF(JUJEQ.FITINUC2ENCOL
IF (JJ.FQ.98)NUCI=NCOL
IF(JJFQe99)INUGO=NCOL
IF(JJFQ.100INtIG]=NCOL
IF(JJFQ10)1INVGO=NCOL
1F(JJ.EQ.102)NVG)=NCOL
IF(JUJFQ.103INWGO=MNCOL
IF(JJEQe106)NWG]1=NCOL
IF(JJEQ.105)NUGSO=NCOL
IF(JJEN106)NUGS]T=NCOL
IF(JJFQ.10TINVGSO=NCOL
IF(JJ.FQ,10R)NVGS1=NCOL
IF(JJIFQ109INWGSO=NCOL
IF(JJEQs 1 10INWGS 1 =NCOL
CONT INUE

GO 70 48

PRINT THE LAST CARn READ FRAM SIMULATOR MATRIX DATA

CONTINUE
IF((IPRINT.EQ.D) .OR. (IPRINT,GT+4))WRITF (Iws100)MHEAD
FORMAT (//+10X9sA104/)

IF(IPRINT.EQ.6)CALL DFBUG(4«4HSIMK 0uH] el1e001W)

FORM THE UNITY MATRIX

IF INXUF,EQ. 0160 TO 134
DO 130 I=1.NXUF

DO 130 J=1eNXUF
UNITY(]+J)=0,0
UNITY(I.1I)=1,0
CONTINUE

CHECK FOR DIMENSTOM EPROR

IF CANXVP JLEJNXVPM) JAND o (NXRLE o NXPM) o AND, (NXUELLE , NXUEM)
1oAND . (NUC] o LE NUCM) s AND o {NUC2.LE «NUCM) o AND o (NUC3,LF « NUCM)
20AND. (NUGO,LE 4 NUGM) « AND . (NUG] ,LE « NUGM)

J.AND. (NVGOol E.NUGM) AND o (NVA] . LE « NUGM)

Figure 18. Subroutine SIMK1 Program Listing (Continued)
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SIMK]I264
SIMK]2hS
SIMK] 266K
SIMK]1247
SIMK1264
SIMK1269
SIMK127n
STMK] 271
SIMK] 272
SIMK]1273
SIMK1274
SIMK1275
SIMK12T75%
SIMx1277
SIMK127A
SIMK]279
SIMK1I2R0
SIMK]2R8]
SIMK] PR
SIMK] 2R3
SIMK1284
SIMK] 285
SIMK]12486
SIMx] 287
STMK] 283
STMK12Rg
SIMK1290
SIMK1291
SIMK1292
SIMK1291
SIMK12729¢4
STMK] P95
SIMK1296
SIMK1297
SIMK]29A
SIMK1299
SIMKiaun
SIMK1301
SImMx1302
SIMK130)
SIMK]1304
SIMK]1 305
SIMK]1304
SIMK1307
SIMK1 304
SIMK1309
SIMK1310
SImMx1311
SIMK]1312
SIMK1313
SIMK1314
SiMK111s
SIMKl3le
SIMK1317
SIMK131R
SIMK1319
SIMK1320
SIMK132]
SIMK1322
SIMK1323
SIMK1324
STMK]1232S
SiMK1326
SIMK1327
SIMK132R
SImMK]11329



s Ne Ral

~ OO0

o000 s XeRal

SO0 oOo0n

(e Ne Xyl

B.AND.(NHGO.LF.NUG“).AND.lNHGl.LEaNUGN)
S.AND.(NUGSO-LF.NUGU).AND.(NUGQ]-LE.NUG“)
b.AND.(NVGSO.LE.NUG“)-ANO.(NVGSI.LE.NUGN)
7.AN0-(NHGSO.LE.NUGM)-AND-(NVGGI.LE.NUGN)
ﬂ.AND.(NﬁT.LE.NQTM).AND.(NQL.LF.NRLM),AND-(NB.LE-NBM).AND
Qo (NL.LEJNLMYIGN TO 138
WRITE (1wWel36)
136 FORMAT (1H] 97/ +1Xe6INDIMFNSINN OF LSA DATA EXCEEDS THATYT USFD IN
1+ 16HSURROUTINE SIMr 1)
STOP 111
138 CONTINUE

COMPUTF SYSTEM NIMENSTONS

NX=NXVPeNAReNXUE®2
NU=NUC\0NUC2'NUC3°NUGO*NUG]ONVGOONVGIONHGOONVGl
leUGSUoNUGSloNVGSOoNVGSlONUGSOoNUGSl

NQ=NRT+NRL

1IF(IRNE4)GO YO 12

1R=JR

IF(IPRINTLEQ.6)CALL DFBUG (S 4 4HSIMK s 61l sleDolnd)
RFTURN

PRINT FRROR MFSSEGF

140 CONTINUE
WRITE (IWs]45S)

145 FORMAT (1H1e/701%93SHDIMENSINN ERROR 1N SURRDUTIWNE SIMKI1)
SToP 111

150 CONTINUE

DIFFERENTIAL FOUATTANS FOR RIGID RoDY VELNCITIES

IF (NXVP,LE.0)IGO TO 264
DO 260 I=1sNXVP
XDOTL{1)=0.0

FROM RIGID ANDY VFI OCITIES

Dn 152 K=l.NXVP
152 lDOTL(I):lDOTL(l)OVPVPO(loK)'X(N)OVPVPl(loK)'KDOT(K)

IF (NXR,LE.0)GO TO 160
FROM RTGID RODY ATTITUDFS

D0 156 K=1sNXR

KK=NXVPeK
156 XDOTL(X)=XDOTL(!)0V°PO(loK)OX(KK)OVPRIIIQK)’XDOT(KK?
160 CONTINUE

IF (NXUF.LE.0)GN TO 168

FROM HENDING MODES

N 164 K=1+NXUE
KK=NXVPoNXR oK
KKKSNXVP oNXReNXUIE +x
164 xDOYLlI):XDoTL(I)OVPUEO(IoK)’x(KK)oyEMELLJLK)!XlKKK)
1+VPUE2 (1+K) *XDOT (KKK)
168 CONTINUE

FROM CONTROL SURFACE TNPUTS

IF (NUC1.LE.0)GN TO 184
DO 172 K=1sNUC1

172 XDOTL(I)=XDOTL(I)OVPDFLSO(I.K)'U(K)
IF(NUC2.LE.016G0 TD 184

Figure 18. Subroutine SIMK1 Program Listing (Continued)

SIMK]330
gIMK]1331
5IMx1332
SIMK1133
SIMK1334
SIMK]1335
SIMK]336
SIMK1 1337
S1Mx]11338
SIMK1339
SIMK1340
sIimMx] 4]
SIMK] 342
SIMK {3473
SIMK]11344
SIMK]1345
SIMK] 346
SIMK1347
SIMK11348
SIMK] 349
SIMK1350
SIMK1351
SIMK11352
SIMK1353
SIMK] 354
SIMK1355
SIMK]1356
SIMK]1357
SIMK]1358
SImMK1359
SIMK1360
SIMK1361]
SIMK11362
SIMK1363
SIMK] 364
SImMK]1365
SIMK]1366
SIMK1367
SIMx]368
SIMx]369
SIMK13T0
SIMK137}
SIMK1372
SIMK1373

SIMK13T4
SIMK1375
SIMK1376
SIMK1377
SIMK1378
SIMK1379
SIMx1380
SIMK1381
SIMK1382
SIMK1383
SIMK1384
SIMK1385
SIMK1386
SIMK1387
SIMK1388
51MK1389
SIMK1390
SIMK1391
SIMK1392
SIMK1393
SIMK]394
STMK]1195




00

[aEeXe]

e EaXal

[ XaXe

oo n

176

18A

192
196

200

206
20R

212

216
220

226

228
232

N 176 Ks14NUC?

K =NUCT oK
XDOTL(TY=ADOTL AT svPDFLST (T 4 K) *U{KK]}
IF(NUCI.LE.0)GD TO 1R4

NO 180 K=14NUCH

KK =NUCY) *NUC? +X

XNOTL (Y =XDOTEL (1) eyPDFLS2.(] oK) *UY IKK)
CONT INUE

MUSNUCT *NUCP eN1ICD

I1=1

FROM U=GUST INPUTS

IF(NUGALLE.0IGD TO 194

DO 18" K=1.NUAGRD

KK=MU ¢ K
XOOTLCTDI=XNOTI (111 eVPUGO (T oK) #U(KK)
IF(NUGL.LEL.0)GBN TO 19A

NO 197 K=14NUGI

KK=MU+NUGO +X
XDOTLATII=XNOTL(11) «VPUGE (] +K) ®#U (XK)
CONTINDE

MUSMUeNUGO *NUGI

FROM V=-GUST INPUTS

IF(NVGOLLE.0)GO TO 20A

NO 200 K=14NVGNH

KK=M{JoK

XDOOTLATI) =xXDOTI(T1)eVPVGO (T «K) #U(KK)
IF(NVGLl.LE.0)GN TO 2048

DO 2046 K=]eNVGL

KX =ML eNVGO oK
ANOTLATI)=XDOTL(IT) «VRVGL (T oK) #(KK)
CONTINUE

MyU=MUSNVGOeNVG]

FROM W=GUST INPUTS

IF(NWGN,LE.O0)GN TO 220

NO 212 K=14+NWGD

KK =M oK
XONTL{TI)=XNOTL(I1) o VPWGO (] 4K) #*U (KK}
IF(NWG1.LELOIGN TO 220

DO 216 K=14NWGI]

KK=MUSNWGO ¢ K
XDOTLA(TT)=XDOTL(I1) e VPWGE (1K) *#UJ(KK)
CONTINUE

MUzMUsNWOHOeNWG]

FROM STEADY U=GUST TNBUTS

IF (NUGSO.LF,.0)1(0 Tn 232

NN 224 K=14NUGSDH

KK=M{jeK

XDOTLATI) =XONTL (11) «VPUGO (T «K) #UIKK)
IF (NUGS1.LE.D)60 Tn 2732

DO 223 K=1eNUGSIE

KK =M+ NUJGSO +K
XDOTLATT)=XDNOTL(IT) «VPUGL (T .K) ®*U(KK)
CONT INNE

MU=MU +NUGSO s NUIGST

FROM STEADY V=-GUIST INPUTS

IF(NVGSO.LE.0)G0 TN 246

SIMK | 396
STMK11397
$IMK11398
SIMK ] 399
SIMK1400
SIMK140]
SIMK] 402
SIMK1403
SIMK14046
SIMK1405
SIMK1406
SIMK1407
STMK140R
STMK]1409
SIMKl6ln
SIMK1611
SIMKl4l2
SIMK1413
SIMKlale
SIMK) 415
SIMKlal6
SIMK1617
SIMK1418
SIMKlael9
SIMK1420
SIMK1421
SIvK14622
SIMK1423
SIMK16424
SIMK]1425
SIMK1426k
SIMK1627
SIMKle2n
SIMX1429
SIMK1430
SiMK]43)
SIMK1432
SIMK]431
S1IMK140
SIMK1435
SIMK1436
SIMK1437
SIMK1438
SIMK1439
SIMK1640
SIMKl46&]
SIMK1442
_SIMK1a43
SIMK1646
SIMK144S
_SIMK14646
SIMK1647
SIMK1648
SIMK] 449
SIMK1450
SIMK1451
SIMK1452
SIMK1453
SIMK1454
SIMK]145%
SIMK1454A
SIMK1457
S1MK1 453
SIMK1459
SIMK1460
SIMK1461

Figure 18. Subroutine SIMK1 Program Listing (Continued)
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DO N

[sEeNel

ONOD oO0n

e NeNe]

OoO0Oo0

236

240
246

PLB

’52
256

260
26%

268
212

274
280

784

28R
292

DN 236 Kz ] «NVGSH

KK =ML oK
MOTLAT)I=XDNTY (1) +VPVOO ([ oK) *)(KK)
IFINVOSL.LEL0)GO Tn Pus

NO 240 K=].NVGSI]

KK =MsMVGSD oK

AXDOTLATD)I =XDOTL (T1) eVOVG] (] oK) 2 (KK)
CONT INUE

MUZMUSNYGSNeNVGS]

FROM STEADY W-GH)ST INOUTS

TF(NWGSO.LFL,0I6GN TN 256

ND 2474 K=] NWGSNH

KKK zMLeNw
XDOTLOTI)=XDOTI (11) eVPWGO (T oK) *UIKK)
IF(NWGS]LE.O0)IAD Th 256

NO 252 K=1+NWGS)

KK=MUoMuGSO e x
XDNTL(TLI=XDNOTI (1T eVowl (R} OYU(NK)
CONTINUE

MU=MJeNWGSH e NWGRS ]

CONT INUF.

CONT INUE

NDIFFERENTIAL FOUATINNS FOR oI~1D @nDY ATTTITUDES

IFANXR,LEL0)GN TO 2RO
NN 277 T=1+NXR
TI1=NXVPe]
XDOTLITI)=0,0
IFAINXVPLEL.0)GO TN 272

FROM RIGID RNNY VEINCITIES

DN 268 K=14NXVP
XDOTL T =XDOTL (TT) »RPVPO(Tex )} @X (K)eRVO] (oK) #XNDNT (1)
CONTINUE

FROM RIGID RODY ATTITHNES

N0 27A K=1eNXR

KKX=NXVPeK
XDOTLATI)ISXDNTE (11)eRON (I 4K)#X(KK)eRR] (JsX) #XDOT (XK)
CONTINUE

DIFFERFNTIAL FOUATTIONS FOR afNNDING MOOF DTSPLACEMENTS AND RATFS

IFINXUFJLELDIGN TN 9K
NO 284 [=1NXLF
TISNXVPeNXR ]
XDOTL(T1)=0.0

DO 2R4 K=1oNXHF
KK=NXVPeNXR*NXIJE ¢K
XONTLATIY=SXDOTL (TT) «UNTITY (T eKYEX (KK}
NN 397 [=]NXUF
TI=NXVPeNXReNXIIF o]
XNOTLITT)=0.0
IFINXVP,LEL.0)HN TO 292

FROM RIGID RNNY VENOCITIES

DO 2RA K=1.NXYP
XDOTLATIISXNOTL (T 1) sUFVPO (1K) #X(K) SUEVPL (oK) #XDNT (K)
CONTINIIE

TF(NXRLF.0)6N TO 298

SIMKauhp
SIMKuhi
ST uhi
STMK1 465
SIMKl46A
SIMKluhT
SIMKI4HR
2IMK]l4h9
SIMK14T70
SIMK]1471
SIMK 1472
SIMK| 67
SImMK14T74
SIMX] 4678
SIMK]4T7+
SIMKl46?7
SIMK]4TR
SIMK1479
SIMK 14K
STMK]4A8])
SIMKl4np2
SIMK]164R
SIMKlgds
SIMK ]48s
SIMK 1 6H,
SIMK)GRT
SIMKL4RS
SIMK14R89
STMK1490
STMK14Y]
S5TMK1492
SIMK1493
STMK 1494
SIMKI495
SIMK]494
SIMK1697
STMX 1498
SIMK]1499
SIMK]S0N
SIMKis0]
SIMK]502
SIMX1G01
SIMxK150a
SIMK]S0S
SIMK1506
SIMK]IS07
SIMK1608
SIMc]504
STMK]IS10
SIMKIS5L]
SIMKIS}?
SIMKIs1)
SIMK1S]a
SIMK1KIS
SIMKIn]A
STM1517
SIMK 18]
SiMxlslaq
SIMK1IS20
SIMK]R2]
SIMK]&2»>
SIMK 1423
SIMK}&24
SIMx 1625
SIMK]162hm
SIMK|IS27

Figure 18. Subroutine SIMK1 Program Listing (Continued)




k.
4
&8
-
i
=

e Nale [aNeRe)

GO0

[eBeEel

OO0

[aNeNe]

296
298

300

304

308

312
316

320

3?4
3ea

332

336
340

Jous

FROM R1GID ANDY ATYITUDFS

DO 296 K= ] +NXR

KK=NXVP oK
XOOTLATIY=XDOTE (T1) sUFRO(T ox) OX(KK)ISUER] (T oK) ®XNOT (KK)
CONT IMUE

FROM HFENDING MADES

G0 300 K=} eNXUF

KK=NXKVPeNXR+K

KKKSNXVP ¢NXRENXLIE ow
XDOTLA(TE)=XDOTL ATV eUFUFO (T aK)®X(KK) ¢UFLIEY (] oK) OX (KKK)
1oUFUEZ (T oK) @XDNT (KKK)

FROM CONTROL S!IRFACE [INPUTS

[FINUCTLLELOIGN TO 1A

NO 30« K=1.NUCI
XDOTLOTI)=XDOTL (T]) +UEDELSO (oK) ®1I(K)
IF (NUCP.LE.N)IGN TO 314

N0 304 K=]1.NUC?

KK=NUC] +K

XDOTLA(TI)=XDOTL (T11+UFDFLS] (1K) ®1)(KK)
IF(NUCI.LE.D)GO TO 1314

PN 312 x=1«Nlic

KX=2NUC1 eNUC2ex
XDOTL(TI)=XDOTL(T1) eUFEDELS2 (] +K) *U(KK)
CONTINOE

MU=NUCT eNUC?+NIIC]

FROM 1J=GUST INPUTS

IF(NUGN.LE.D)GN TO 328

nn 320 K=1.NiJGO

KX=MU)osx
XDOTL(TI)=XDOTL(I ) +UFURD (T K) *2U{IKK)
IF (NUGL1.LELD)GO TO 328

NO 324 K=14+NUG]

KX zMU+NUIGO » X

XDOTL (T =XDOTL (I1)«UFUGL (1K) ®U(KK)
CONT INUE

MUzMU*NUGO eNUG)

FROM V-GUST INPUTS

IF(NVOD.LEL0)GN TO 340

NN 332 X=1.NVGO

KK=M)+K

XDOTL (T D) =XDOTL(I1) «UFVGO (1KY ®Y(KK)
IF(NVG]l.LE.0)GN TN 34n

DN 336 K=1.NVG1

KK=MUSNVGO+K

XDOTL(TI)=XDNTL (I1)+UFVG] (1.K) ®U(KK)
CONTINUE

MU=MUsNVGO+NVGI

FROM w=-GUST INPUTS

IF (NWGOLLE.0)GN TO 352

DO 344 K=]4NWGO

KK=MU*X

XDOTL (T =XDOTL(TI Y +UFEWGO (] 4K) #1) (XK)
I1F (NWG1.LE.0)YGO TO 352

NO 363 K=]NWG!

GIMK | &0
SIMK 524
SIMK 1S540
SIMK]S]
SIMK1% 32
SIMK 1513
STu )54
SIMK 1S 36
S IMK) 53h
SIMK] 537
SIMK 534

SIMK]IR39

SIMK] 54N
SIMK]lS4)
SIMK] G462
SIM 1563
SIMK ] G44
SIMK R4S
SIMK | S6k
SIMK]G47
SIMK 548
SIMK]1S549
SIMK 1559
SIMK155]
SIMK 1857
SIMK]1685)
SIMK 1556
SIMK 1555
SIMK1554
SIMK1ISS?
SIMK1I55A
SIMK1859
SIMK]1861)
SIMK 1561
SIMK 1562
SIMK1561
SIMK15h4
SIMK 1565
SIMK | 8AAK
SIMK]S67
SIMK ] S6R
SIMK]864
SIMKIS D
SIMK]ISTI]
SIMKIST?
SIMKLIST
SIMK1I674
SIMK ]SS
SIMKISTA
SIMKIRT7
SIMK]S /A
STMK]ST79
SIMK15830
SiMx14H8]
SIMK]GH2
SIMK])SHI
STMK ] SRe
SIMK 545
SIMK]1GHA
SIMK15A7?
SIMK | RHY
STMK ] S5R9
STMx 18930
SIMK]1891%
SIMK]I®Y.
SIMK] K493

Figure 18. Subroutine SIMK1 Program Listing (Continued)




d.
4
e

s e Xel

[aNalNpl

s XaNe]

ann OO0

OoO0n

348
3s2

as6

360
364

368

ar2
76

380

k). 1
las

392
196

400
404

408
4)2

KK =Ml)eNWGO o K

ADOTL T =XONTL (LIYoUFWGL (] JK)Y 2U(KK)
CONTINUE

MU=MUSMNWGO e NWG )

FROM STEADY 1=-6IJST INPUTS

IFINUGSO0L.LE.0)GN TN 3Ak6

D0 356 K=1.,NUGSO

N =MY &
XDOTLATI)=XDOTL (11) «UEUGO (T «K) 2U (KK)
IF(NUGSLLEL0)GD To k4

No 360 K=] WNUAS)

KK=MUeNUGSD oK
XDOTL(TI)=XDOTL(IT) ¢+UFUGL (T 4X) #(KK)
COANT INUE

MU=MU *NUGSO #Ni)GST

FROM STEADY V-6UST INPUTS

IF (NVGSOLLEL.0)GO Tn 376

NO 368 K=1+NVGSH

KK=MUeK
XOOTLA(II)=XDOTL I ¢UEVGO (] oK) ®U(KK)
IF(NVHGS]LLLEL0)GN Tn 376

NO 372 K=]yNVGS]

KK=MU*NVGSQeK

XDOTL (TI)=XDOTL(11)eUFVGL(].K)®U(KK)
CONTINUE

MU=MUSNVGSO*NVGS]

FROM STEADY wW=GUST INPUTS

IF (NWGSO0.LE.0)GO TOn 3A8

DN 380 K=],NWGS0

KK=MU ¢ K
XDOTLATI)=XDOTL(IT)+UFWGO (1K) *U(KK)
IF (NWGS1.LF.0)G0 Tn 3AK

D0 384 K=1sNWGS)

KKSMUSNWGSO e

XDATL(TT) =XDOTL (I]) +UEWG] (oK) *UIKK)
CONT INUE

MU=MUYsNWGSOoNWGS]

CONTINUE

CONTINUIE

SENSOR EQUATIONS

IF(NRTLE.0)GD TN &16
DO S172 I=1eNRT
RL(I)=0.0
TF(NXVP,LE.D)G0 TO 404

FROM RIGID RODY VELOCITIES

DO 400 K=lNXVP
RLUI)D=RLUI)«TVPRO (I ,K)#X(K)eTVPL1(leK)®XDOT (K)
CONTINDE

IFINXKR,LEL.0)GO TO 4l2

FROM RIGID BODY ATYITUDES

DO 408 K=14NXR

KK=NXVPeK

RLITI=RLUT) sTRN(TaK) #X (KK)+TR1 (1K) #XDOT (KK)
CONTINUE

STMK] 594
SIMK1595
SIMK]596
STMK1597
SIMK1598
SIMK]) 599
SIMK1600
SIMK1601
SIMx]602
SIMK1603
SIMK) 604
SIMK1605
SIMK1606
SIMK1KO0T
SIMK160A
SIMK1609
SIMK1610
SIMK1al1]
SIMK1612
SIMKl6l3
SIMK1614
SIMK1615
SIMK1616
SIMKlel?
SIMK1618
SIMK1A19
SIMK1620
SIMK1621
SIMK1622
SIMK] 623
SIMK1624
SIMK1625
SIMK1626
sIMK1627
SIMK1628
SIMK1629
STMK 1630
SIMK]A31
SIMK1632
SIMK1633
SIMK1634
SIMK1635
SIMK1636
SIMK1637
SIMK1638
SIMK1639
SIMK1640
SIMK1641
SIMK1642
SINK16643
SIMK1 646
SIMK1645
SIMK1646
Simuxl 667
SIMK1648
SIMK)649
SIMK] 650
SIMK165]
SIMK]1652
SIMK1653
SIMK]1654
SIMK1655
SIMK16556
SIMK1657
SIMK1658
SIMK1659

Figure 18, Subroutine SIMK1 Program Listing (Continued)




IF (INXUF LLELO)IGD TO 420 ST¥x16A00

C STMK1A61
c FROM HFNUING MODES STMK ) RAD
¢ SIMK1661
NO 4lh K=1oNXUF SIMK1AhG
KKZNXYP e NXR e K STMK1A6Y
KKKENXVR eNKRONYIIF o SIMKIARASL
416 RUITYSRL (1) oTUFO (T K) @R (KK) « THUF ) {1 oX) ®X(RKK) ¢ TUE2 (1K) eXDNT(KKK) SIMK]6AT :
G620 CONTINUFE SIMK ] A6H i
¢ SIMK] K69 A
c FOOM CONTROL SURFACF INPUTS SIMK1ATO .
c SIMK167) i
IFINUC]LELN)IGN TO &34 SIMx167? '
NN 626 K=1eNUCY SIMKIRTT %
26 RLID) SPLIT) ¢ TNFLSH(TaK) ®U(K) SIMK]RTG 5
IF(NUCP.LE.0)GN TO 436 SIMK16T75 ;
i NN 625 K=14NIIC? STMK1IATH
! KK=NUC1 +K SiMc1677
¢, 428 BLIT)=0L (1) e TOFLS]T (oK) ®U(KN) SIMK]ATH
IF(NUCILELOIGN TD 436k SIMK] 579
NO 32 X=1«NUC? SIMK1ARD
KK=NUC) *NUC2 ¢ K SIMK) 6R ] 1
: 4372 ALIII=RL (1) e TOFLS2(T oK) oU(Kw) SIMK) 682 E
4 436 CONTINUE SIMK1ARTY
3 MIJ=NUC] sNUC2eNUCI SIMK1ABG
. c SIMK 1 6RS i
A o FROM U=6UST INDUTS SIMK1686
| o SIMK16H7
v IF(NUGOLJLEL.N)IGN TO 4b4# SIMK168R
E NO 6640 K=1«NUGH SIMKI6A9
1 KK MU oK STMK1A90
k. 4640 RLI1)=PL (1) e TUARD (KD SUIKK) STMK 1KY
; TF(NUGL.LELN)IRN TN 448 SIMK169?
NO 446 K=1eNUGI SIMK15913
KX =MU *NUGO +K SIMK 1694 3
44 RL(I)=QLIT) eTURY (14K) BU(KK) SIMK1A95 1
448 CONTINUE SIMK169A i
MU=MU ¢NUGO *NIG] SIMK1A97 |
C SIMK1698
c FROM V-GUST INPUTS SIMK1699
c SIMK1700
IF(NVGOLLELN)IGD TO 460 SIMK1701
DO 452 K=1aNVGN SIMK]1702 4
KK =M oK SIMK1701 1
452 RL(T)=RL (1) ¢ TVAN(]TK) BUIKK) SIMK1 706 3
E 1F INVG1.LEL0)GN TO 460 SIMK1705 k-
; DO 456 K=1eNVG) SIMK1706 >
4 KK=MU+NVGO +K SIMeK1707 3
1 456 ALITI=RL{T) s TVAL LT K) U (KK) SIMK170R 3
4 460 CONTINUE e L
E MU=MU+NVGO eNVRL STMx1710
‘. (o STMK1711
. c FROM w-GUST INPUTS SIMK1712
. ¢ SIMK1713
3 IF (NWGN.LEL0)6GO TO 477 SIMK1714
3 NN 4ba K=1eNWHO SIMK1715
i KK=MU+K SIMK1716
4 466 AL (TIZRL(T) +TWAD (] K) #U(KK) SIMK1717
‘ IF (NWG1,.LE.0)GD TN 472 SIMK171R
2 DO 46R K=14NWGI SIMK1719
- KK =ML sNWGU +X SIMK1720
; 468 RU(II=RL (1) +TWA] (1K) #U(KK) SIMK) 721
. 472 CONTINUE SIMK1722
¥ MUZMU sNWGO +NWG) - SIMK1723
3 c SIMK] 726
2 c FROM STEADY U=6UST INPUTS SIMK1725
1 Figure 18, Subroutine SIMK! Program Listing (Continued)
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DO

e NaNal

[a X Nal OO0 s Nalel

OO0

476

480
486

488

492
496

500

504
508

512
S16

600

6046

6508
612

IF (NUGSOLELDIRO T &R

NO 76 K=]4NUGSO

KK SMU K
RLIDIERL () eTUGO L] 4X) #U(KK)
IF (NUGS1.LEL.0)GN TO 484

DO 4RO KX=] ¢NUGK]
KK=MUsNUGSO K
RLIDI=ZRL L) «TUGL L] oK) 2U(KK)
CONT INUF.

MUZMUsNUGSO ¢ NURS]

FRNOM STEADY V=GUST INPUTS

IFINVGSOLLE.0)GO TH 496

DO 4BR K=]1WNVGSDH

KK =MU K
RLIIIZRL () «TVGO (T sK) *U(KK)
IF (NVGS1.LE.D)GN TN 496

D0 492 K=14NVGSI
KKZMU*NVGSO+K
RLIIIZRL (1) e TVAL (1,4K) #U){KK)
CONT INUE

MU=MUY*NVGSOeNVGS]

FROM STEADY W~-GUST INPUTS

IF (NWGSO0.LE.0)GO Tn 508

N0 S00 K=1+NWGSO

KK =MU*K
RLIDN=AL(T) ¢ TWGO (] «K) #U(KK)
IF (NWGR1,.,LEL0)GO Tn 508

DO S04 K=1.NWGS]
KKzMUeNWGSO oK
RLIINI=2RL(L) +TWGOL (T oK) #U(KK)
CONTINUE

MUSMUSNWGSO +NWGS]

CONT INUE

CONT INUE

LOAD EQUATIONS

IF (NRL,LE.0)GD TO 716
DO 712 I=1sNRL
J=NRT 1

RLIJY=0,0

IF INXVP,LE.0)GN TO 604

FROM RIGID RODY VELNCITIES

NO 600 K=1.NXVP

RLIJIZRL (D) sLVPO (T K) #X(K) o VP11 (14K) ®XDOT (K)
CONTINUE

1F (NXR,LFE.0)6G0 TO K12

FROM RIGID RODY ATTITUDES

DO 608 K=]«NXR

KK=NXVPeK
RL(JISRL(J) ¢LRO T or) *X (KK) s RY ([ oK) #XDOT (KK)
CONTINVE

IF INXUELLEL0)6GN TO 620

FROM BENDING MODES

DO 616 K=]1oNXUF

SIMKL 724
SIMx1 727
SIMK]17723
SIMK17/79
SIMK1730
SIMKLT7 )
SiMKi 732
SIMK) 731
SIMK| 734
SIMK 1735
SIMK1735
SIMK1737
SIMK] 734
SIMKl 733
SIMK] 74N
SIMK] 74
SIMK] 74?2
SIMK)} 743
SIMK1 744
SIMK ] 74S
SIMK]l 746
SIMK] 747
SIMK] 748
SIMK] 749
SIMK]1750
SIMK]1 751
SIMK1752
SIMK]1753
SIMK1754
SIM ] 75%
SIMK1T7%4
SIMK] 757
SIMK17%4
SIMK1 759
SIMK 1760
SIMK] 761
SIMK1762
SIMK1763
SIMK] 764
SIMK176%
SIMK]1 766
SIMK1I767
SIMK176A
SIMK) 769
SIMK]1770
SIMK1771
SIMK1772
SIMK]17723
SIMK]1774
SIMK]177S
SIMK1774
SIMK17T7
SIMK1778
SIMK1779
SIMK] 780
SIMK1 78]
SIMK] 782
SIMK1783
SIMK17R4
STMK1785
SIMK1 786
SIMK]1 787
SIMK] 784
SIMK1789
SIMK]1790
STMK1791}

Figure 18. Subroutine SIMK1 Program Listing (Continued)
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KKSNIXVDesNER o x Glme ) u,
KKK SAMAVP eNXR eNTI)} ov Simr /gy
ALA RBLENDERL LI Yo IFD T ar)aX Py ol FIlTam dOX (RAK)oLUF2 (] oK) #NNNT (KxK)  ST0wr} 194
620 CONTENIIF GIMK] 794 :
c SIMK] 794 4
C FROM CONTHROL SHRFArF [MPUTS SIMR 797
- : STMK) 79M
JEAINUCY JLELNINLO TO /14 SIMK 799
N0 KPuw Kz]eNtIC) SIMK I RON
AP0 PLID)IZPLAI) LNFLSO(Tex) *U(K) STMK]RY
IFINUC?2,1LE.N)IOBN T A34 SIMIAD?
NN K24 K= | NUIC? SIMe RO
KR zNYC ) ek SIMKIHNG
PR R (ISR (D) SINFESTTen)2lg(re) ST SI-TEN
IFINUCTI LELO0)NAN TO &34 SIMK | Kida
NO K32 K=1NUCA SIMKINDT
KK=SNUC) oNLC2 s w SIMKLROK
- 6372 PLIJISRLEI) oI NDFLS21Tex)®U(RK) SIMK 09
A36 CONT INUF SimMe )&t
MUIENUCY oNHC P eNHICT SIMK]x])
(. SIMK ]2
b [d FROM 11=GUST INPUTS SIMKIA]L R 3
3 c SIMK]H1a g
E IFINUGN.LEL0INRD TN k4R SIMK]u15
P No 640 K=1eNtIGN SIMKIHLA i
4 KK MU oK SIMK I u} 7 ;
8 Al BL LY=L (J)sLUGD(] k) oU{Kx) SIMr I Mly
2 IF (NUGYLLELNIGN TN AGA SIMK1RL9
g DO hed K=z1oNUGT STMK =20
4 KzMijeMIJGD oK SIMKRZ1
- bl PLINZRLLD) oL URY (T oK) 811(KK) STMK)HR P
b ALA CONTINNE STvKIRZ Y
E MUEMUSNLIGU oN1IAY SUTATEA
C SIMK]IR?S
! c FRNM V=GUST [NPYTS SIMK]R?&
b c STMK1K27
3 TEANVGOLELNIGO TN K60 SiMK]1R2A
: NN 652 K=]4NVAN SIMKIRPY
o KK =ML oK SIMK]1 430
p RS2 PLIJI=ZRL(J) ¢LLVON L] 4 K) 81)(KK) SIMK M3
i IF(NVGB]I.LE.N)IGD TO A6ND SIMKIRI? |
A DN 6545 K=1eNVR) SIMK1233 :
’ KK=MUSNVGO oK SIMK1a34 f
ASA RL (J)ZRL(J) L VAT (T oK) ol {KK) SIMK]a3S A
4 660 CONTIIE STMKIX34 A
i MUEMUSNVGNeNVG] STMK)R3T :
" C SIMK R34 H
: o FRAOM 4=GUST INPIITS SIMK]183y b
b £ SIMK1R4N
. IF (NWGNLF 06N TN &75 SIMK ]G]
. N0 6by K=]«NWHD STMK}R4?
b K =ML oK STMKLIR4L D
G ARG RL’ISOL(I) oL WON(T K)ol (KK) SIMK 1344
'J IF (NWAT.LELOIGND TD 677 SIMK R4S
‘ DY 6K K=] NWhH L SIMK ] Rak
3 KK=MUoMWG) ¢ K SIMKIRG 7
¥ A8 R L =AL (J) oL W) (14K) H)(KX) SIMK ) Hin
4 672 CONTINUE SIMK ] HaY
MU=MUJe MW eNWA ) SIMK] 850
C ST ]RY ]
: C FRNM STEADY NH=GUST TNOYTS S1MKI a5
3 ¢ SIMK1857
f IFANIGSOLLF.NIARN TN ARG SIMK ) Gy
; NN 674 K=1eMIIGSN STMKHSS
CELIIRY SIMK I RSH
ATH PL LN =RLIJY eLHAO (] X ) B (KK) SIvVKIAST

‘, Figure 18. Subroutine SIMK1 Program Listing (Continued)




1

DTON

e NaRe]

P DR T

RO
A

LY.L

€92
£95

700

704
708

712
716

el e AUADLRE L Ll S

IF (NUAS]L JLF.MINAD TN hub

NO KRN K=1MNIIGSTE
LOEL VL VIVICL Y RY ¢
PLAJIZRL (D) oL 1G] oK) @lI(KK)
CONT [ MLIE

MUzMU e MIGSO e NIINS ]

FROM STEADY Vv=nST TNOUTS

IFINVASDLF,0)16N TN AGA

DN KA+ xXz=| yNVASH

K =Ml)eK
RLEI)I=PLIJ) el VAR (] oK) oL (KK)
IF(NVOSLLEF.NYGN T KUk

NY AY2 xz=]NY”E)
WKzMUe MY (5N e X

QLU =R () eLVAY (o) oL (KK)
CONT ITHUIF

MU =ML oMV SN eNVRS]

Fonv STEAUY w-nyST THLUTS

IF(NWGRDLLE.M RN TN TnH

NN 700 K= MWGSO

KK =MiJeK
RUIJIZPL L) oL WAN(] o) BU{IRK)
IF (NWGSYLFE.MGD Th ToM

DO 706 K=1eNwnSs])

KK zMUeNdGSOex
RLIJIZRL (J) el Wil (k)2 (KK)
COANT INUIE

MM eNWGS0 e NWARS)

COMNT IME

COMT ITrMIE

RPETURN

Fafy

SIMr ] ubhR
GIMK ) =5y
Cimpr ) AN
SIMKIRK]
SIMKIAK.
STMKYIHAT
SI¥K] Aky
SIM< | RAN
ST ukk
SIMKIRAT
SIMK]RAKH
SI“K1R69
SIMKIATH
SIMIIHT
Siminle
SIAKIRTY
SIMK T4
GImr 1 ATS
SIMe 12T/
SIMe 1 RT 7
SIMKIKHTH
SIMKIRTS
SIMKIRRO
SIMK1AAR]
SIMR I kA2
STV RAT
SIMK ]l ARG
SIMKlrmS
SIMK]HmA
SIMKIRHT
SIMKIHmA
SIMKIKAY
STMK 49N
SIMK]RY]
SIMK1R9Y?
SIMKIRS Y

Figure 18, Subroutine SIMK1 Program Listing (Concluded)
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Dimensions and
Check for
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Compute Simu-
jation Matvix F

Compute State
Space Data
(A,B,C,D) from
Simuiation
Matrix F

y

Form the Name
List Data and
Write on
NDATA File
(Call NAMEL)

g

Write the State
Space Data on
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(Call QDIO)

Figure 19. Subroutine STAMK2 Flow Chart
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SUBROITINE STAMK2 (VoW F ¢ XDOT o2 oRIsUT s Je NNXNNRyNNU s STAMR2 2 4
: LAsBeCoDsAT o AT aCT DT oP s QoRySPAIINT cHS o NNSeVYNSDFSSIUNLITS, STAMK? 3
A 2NNOsYNO+DESOUNTTO W NNT o VNI eNESToUNIT T STAMK? & 1
3 IMAAN s IAKMaNKM o NRM o NUM ¢ NYM MR MTFEoMST oMT 9 MS ] 9MS2 e MSTI9MS4yNE ) STAMK2 5 3
: c STAMK? 6
c PURPOSE =~ TO OATAIN STATE MODEL FROM TRANSFER FN REPRESENTATION STAMK2 7 B
c ANALISIS = A F KONAR / J K MAMESH = THF HONEYWFLL INC STAMKZ 8 -
A ¢ DATE <RITTEN - 1975 STAMK? 9
3 C STAMK210
4 C SUBPRIGRAMS CALLED STAMK?2]]
1 c DEUG STAMK 212
3 c DEORNMS STAMK213
- C MPRS STAMK214
c o010 STAMK215
C TDINVR STAMK216 3
c DERRM STAMK217 9
C HPR STAMK218
c NAVEL STAMK219
(o STuxT STAMK220
C STUMK221 i
C ARGUMFNTS LIST STAMK 222 A
[ v V AR2AY FOR COMPUTING SIMULATION MATRIX STAMK223 4
c W W ARDPAY FOR COMPUTING STMULATION MATOIX STAMK224 .
o F SIMULATION MATIxX STAMK225 3
¢ xXpnY ARRAY FOR STATE DERIVATIVES STAMK226 1
¢ X ARQAY FOR STATES STAMK227 ]
c RI ARRAY FOR INTEINAL OUTPUTS STAMK228 E
c ut ARRAY FOR INTE3INAL INPUTS STAMK2Z
¢ v ARRAY FOR FXTEINAL INPUTS STAMK230 i
c NN ARRAY FOR STORING SYSTEM OIMENSION NX STAMK23) b
c NN2 ARRAY FOR STORING SYSTEM DIMENSION NR STAMK232 b
c NN APRAY FOR STORING SYSTEM DIMENSION NU STAMK233 k.
( c A 1N/0UT STATFE TRANSITION MATRIX STAMK234 E
3 ( 8 IN/ZOUTY CONTROL INBUT MATRIX STAMK235
l c c 1+/047 STATE OUTPUT MATR([X STAMK236
i ¢ o] IN/ZOUTY CONTROL OUTPUT MATRIX STAMK237
; c AT ARRAY FOR STORING TR FUNCTION QUADRUPLE A STANMK238
k c ar ARRAY FOR STORING TR FUNCTION QUADRUPLE B STAMK239
X c ct ARRAY FOR STORING TR FUNCTION QUADRUPLE C STAMK240
\ c 1} 4 ARRAY FOR STORING TR FUMCTION QUADRUPLE D STAMK24l
4 c P INTEQCONNECTION QUADRUPLE STAMK242
; c Q INTERCONNECTION QUADRUPLE STAMK243
! c R INTEQCONNECTION QUADRUPLE STAMK 244
ot C S INTEQCONNECTION QUADRUPIE STAMK 245
j c PRINT STORES TRANSFEI FUNCTION DATA STAMK 246
o HS TRANSFFR FUNCTION DATA STAMK247
c NNS IN/OUTY NUMHZR ARRAY FOR STATE STAMK248 E
4 c VNS IN/OUY VARIABLE NAME ARRAY FOR STATE STAMK249 ..
E, c DESS IN/OUT DESCRIPTION ARIAY FOR STATE STAMK250 E
3 c UNTTS IN/QUT UNIT AQRAY FOR STATE STAMK2S)
1 c NND IN/OUT NUMBER ARRAY FIR QUTPUT STAMK2S52
s ¢ VNN IN/ZOUT VARIABLE NAME ARRAY FOR OUTPUT STAMK253
¢ 0EsO IN/OUY DESCRIPTION ARIAY FOR OUTPUT STAMK254 4
i c UNITO INZOUT UNIT ARRAY FOR QUTPUT STAMK 255 3
c NNY IN/OUT NUMARER ARRAY FOR INPUT STAMK 256 A
¢ VNI INZOUT VARIABLE NAME ARRAY FOR INPUT STAMK257
c DESI IN/OUT DESCRIPTION ARRAY FOR INPUT STAMK258
c UNITI IN/OUT UNIT ARRAY FOR [NPUT STAMK259
c MAXN INPUTY MAXIMUM ROW DIMENSION FOR SIMULA MATRIX F STAMK260 i
¢ MA XM INPUTY MAXIMUM COLUMN DIMENSIOM FOR SIMU MATRIX F STAMK26) 2
¢ NX™ INPUT MAXIMUM NUMRER OF STATES STAMK262 :
2 NRM INPUT MAXIMUM NUMBER QF OUTPUTS STAMK263
c NUM INPUT MAXTMUM NUMHER OF INPUTS STAMK264

Figure 20. Subroutine STAMK2 Program Listing
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OQOOOONDHOHOONOD

(e Xe o Naj

o000 OO0

[a XaXel

NY ¢ 1HPUT MART4UM DIMENSION FOR [MTERCONN EQUAT]IONS

MH THeuT MAXTuUw NO OF SHRSYSTEMS FOR COMBINING
MTsR INBUY MAX NO OF TRANSFER FN BLOC*S FOR COMBINING
MSTY 1MPUY MAX POwER OF S IN THE TRANSFER FUNCTION

MT {NPUTY MAX NO OF TERMS IN THE TRANSFER FUNCTION
MS) 1HPUY MAX[HMUM DIMENSION FOR SCRATCH ARRAY Si

MS2 1MPUT MAXIMUM OIMENSION FOR SCRATCHM ARKRAY S2

MS INPYT MAXIMUM DIMENSION FOR SCRATCH ARRAY SJ)

¥Sa 1NPUT MAX[WUA4 DIMENSION FOR SCRATCH ARRAY Sé

NR INPUTY MAX[MUM SYSTEM NO = IMPLICIT MODEL

COMMO*' /IMOIIT/ TR IWeIPRINT (INSERTLICATE «NULL +MARK (20) o JNo JQ 4 JS
COMMOs /SYS/ SCODESSDFS(5) +MSYSeHEAD(20)eNSYS(Q) eSHEAD(9020)
LePHFAN (20}

COMMO; /SCl/ SULDY

DIMEN-TON NESSSINXMeINnosMB) sUNJTSS INAMeGoeMR)

DIMENSION DESOO(NRMe 1€ oMRB) ¢ INTTOO (NRMow ¢MB)

DIMENSTION DESTTINUMe (i oMB) oiINTTIT (NUM)GoMR)

DIMENSTION NAX(MR) sNRR (MA) o NI (MB)

DIMENSION V(MAXN) oW (MAXM) oF (MAXKNSsMAKY)

NDIMENSION XDOT(MST.MTFR) o X(MSToMTFRIZIT(L+MTIFBIsUT () eMTFB)
DIMENSION UINUMY oNHXIMTFE) o+ N (MTFRY 4 NNULIMTFB)

DIMENSTON AINXMoNXW) g R (NAMoNUM) g CINIMGNXM) ¢ DINRMoNUM)
DIMENSION AT (MSToMGToMTF i) s ATIMST o] oMTFR)

DIMENSTION CT(1eMSTMTERI DT (1l eMTFR) '

DIMENCION P(MTFRMTFBI +NIMTERMNUMY «R(NARVMVMTFR) oS (NRMoNUM)
NIMENSION PRINT(2¢uT) sHS(29vT MTFR)

DIMENSTION NNS (NXM) VNS INAMe2) sDESSINXM10) sUNITS(NXMe 6 )
NIMENSITON NMO (NRM) VNN (NRM42) DESO(NRY¢I0)oUNITO(NRM s &)
DIMENSJON NNI(NUM) JUNT (NUMe2) yDEST (NUMe10) sUNITI (NUMs &)
IF(IPOINT EQ . A)CALL DERUG() ¢HSTAMIGHS2 220001 W)

LIl & L2=L1oNTuOMAs]n § LIz 7eNAMOMAS,L § LGS 1eNRMOMA®])
LSSLLNRMOMAGE § L AZLSONUMESUR® L0 $ (T 6eNUNOMAR,

LB 7+MA $ L9z BeoMR § (103 Qevd

iFILL 6T M50
J1CALL NERRM(LIOMSZ2 MSIoMSGoMS) sMH29MSTeMS6e200.eHSTAMoLHK2 o 1¥W)
IF(IPOINT.EQAICALL DERUG(246nSTAMGKNC? <2400 1N)

NIz $ NR2=n $ N0 $ NUIsO $ NII2E0 $ NU3s)

NXA=) § NRAzQ $ Nua=0

FPSF=) ,0E-32 8§ T=0,0 % INIT=0 $ NFLAG=C
IF((IORINTEN,V) OR, (TPRIMNT ,GT ) CALL WPI(HEADIW)

INITIALIZING CALL 7O SIMKT

NX=0 < NY=¢ § NR=z(; € NU=Q

Niz]l & N2=NleNX $ NAZMN2eNY

CALL SIMKT(V(NIYeV(H2) oVINIY o XDOT eXoRIsUJsUsNNXsNNRINNU
AT AT CTeDTPRINTsHSePoQsR oS o iXaNYoNRINUINMAXIMTFROMST o
MY oNU'MeNRM INITeT)

IF(IPUINTEN.HICALL DERUGIIs4HSTAM6HL?2 42400 1W)

CHECK FOR DIMENSION FRROR

INIT =2 )

Mz2eNCeNYoN')

NENXe* Y oNR

IF CINY 6T NXMY L0R, (INR,GT oNR¥) ,0R, (NUGTNUM) .09, (NY,GT NYM))
1CALL YERRMS (NXoNRoNUONY sNXMoNIMoNUMINYMe2:096HSTAM 4HK2 o IW)
Nlzl ¢ N2=NLoNX § NIEZN2eNY

ZERD "UT XDOT+RTsUTe XU

DO 10 NN=z1oNMAX
MX=NN¥ (NN)

D0 10 J=l+MX
XNOT( 1eNN) =00

STAMK265
STAMK266
STAMK267
STAMK268
STAMK269
STAMK270
STAMK27)
STAMK2T?2
STAMK27)
STAMK274
STAMK27S
STAMK276
STAMK2T?
STAMK278
STAMK279
STAMK280
STAMK28]
STAMK282
STAMKZ283
STAMK286
STAMK28S
STAMK286
STAMK287
STAMK 288
STAMK 289
STAMK290
STAMK29]
STAMK29?2
STAMK29)
STAMK29«
STAMK29S
STAMK296
STAMK297
STAMK 298
STAMK299
STAMK]100
STAMK]O01]
STAMK]102
STAMK]103
STAMK] 04
STAMK]0S
STAMK106
STAMK107
STAMK]108
STAMK) 09
STAMK] 10
STAMKI1L
STAMK]12
STAMK]L]
STAMK] 14
STAMK] 1S
STAMK] 16
STAMKLLT
STAMK] 1S
STANK]1O
STAMK]20
STAMK121
STAMK]22
STAMK]23
STAMK] 26
STANK12S
STAMK] 26
STAMK] 27
STAMK]128
STAMK]29
STANK130

Figure 20, Subroutine STAMK2 Program Listing (Continued)
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Figure 20. Subroutine STAMK2 Program Listing (Continued)

DO 11 NN=1eNMAR STAMK]32
MX NN - (NN STAMK133
i NO 12 J=)eix STAMK ]34
E 12 RI(JeNI=)o0 STAMK]35 3
; MX NN H(NN) STAMK] 36 k
DO 13 J=leMx STAMK]37 4
13 UT{Je itz STAMK]3s
'] CONTI+UIE STAMK]139
No 16 [=1eNY STAMK140
le (= ., STAMK @1
C STAMK] 42
c COMPUTE PARTIALS wWPRT CTATE NF~IVATIVES STAMK] %3
c STAMK 144
SALL STAMK 45
NO S5 tIN=LeNMAY STAMK 146
MX=NN¥ (NN) STAMK 147
DO 50 J=lewx STAMK ] 4a
NNLNNER STAMK 149
XODT (hati) =), STAMK]S50
CALL “IMXTUVINIY sVIN?Y VN2 e xD0OTeXoRIeUIeUsNNYX «NNRoNNU @ STAMK]1S]
LATORTaCT e DT oPRINT oS IR eNIReG oM XeNY o NReNYeNMAX 9 4TFS3eMST STAMK]152
PUTeNUA«NRM INETT) STAMK1S53
XDOY{ jaNN) =2, STAMK154
00 5S¢ I=lN STAMK]55
S0 Ftleg )=V STAMK 156
C STAMK]1S57
[ COMPUTFE PARTIALS wRT JHTERNLL OHUTPUTS STAMK 158
(¢, STAMK]159
NO 10 NN=].NMAX STAMK160
MX=NN (NN STAMK16]
no 19 J=leMmx STAMK 162
i NRENNES STAMK163
3 RT(Js NV =1, STAMK ] 64
: CALL ~TMKT(VINY)Y eV (NZ)oVINI  oaDOT o XsRTet)] elJgNNXoNNRoNNU STAMK 165
1ATeRT«CToDToPRIMT amSePeNsReSeNXeNY e NRIN e NMAX s MTFHeMST STAMK166 .
2MT eNU '« NRM INTTT) STAMK 167 o
RI(JemNY =0, STAMK]168 ,
no 10 I=leN STAMK169 .
)20 F(leg N=VIT) STAMK170 3
¢ STAMK171 A
C COMPUTE PARTIALS WRT INTERNAL INPUTS STAMK]} T2 :
o STAMK] 73
DO 15 NN=1eNMAX STAMK 174
MXzNN! (NN STAMK17S
DO 15 . J=leMX STAMK]176
e NNLNNFS STAMK]77
k- UTtJe D=1, STAMK178
- CALL IMKTIVINI) oV (N?)aVIN3) eXDOTeXoRT«UleUsNNXoNNRINNUY STAMK 179
¢ JATORTCTeDToPRINT eHSePaNeReGoNXoNY e NRoNUeNMAK s MTFR9MST o STAMK180
‘ PMT oNUAGNRM INTT 4 T) STAMK181]
3 UL (Je NV =2, STAMK 182
3 O 1S =1 STAMK183
3 150 F{led N =VI(]) STAMK184
1 IF(IPOINTE0.6VCALL DFRUG(44HSTAMG4HC2 ¢2¢00TwW) STAMK]185
C STAMK]186
3 c COMPUTF PARTIALS WRT STATES STAMK 187
3 o STAMK 188
4 DO 201 NN=1sNMAX STAMK 189 3
3 MX=NNY (KN) STAMK190 §
: 00 201 J=laMX STAMK 191 :
L. NNENNES| STAMK192 :
E X{JaNy=1, STAMK193
3 CALL SIMKT(V(NL)Y oV (M2)aVI(NIY o XDOTeRsRIaUIeUsNNXeNNRINNU STAMK194
3 1ATeBTaCTosDToPRINTeHSIPaBsRe 39X oNY s NRINYINMAX sMTFReMST - STAMK195
& PMTeNUMoNRMy INTTWT) STAMK196
b
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X{JeN-1 V=0, STAMK197

DO 201 I=leN STAMK 198 .
201 F(lso =V STAMK]99 3
IF(IPOINT LENLOICALL DFBHG(S4HSTAMLHS2 42400 TH) STAMK200 ¥
c STaMK201 1
c COMPUTE PARTIALS WRY FXTERNAL INPUTS STAMK202 :
c STAMK203
DO 251 J=1+HU STAMK204
NNLNNPY| STAMK? 06
vl =1, STAMK206
CALL SIMKT(VINI)I+¥ (NP} oV (N3 9 XDOT oA sR1sUTI«UsNNXeNNRINNU STAMK207
LAToBT«CTeDToPRINTIHSIPsQeRsSoNXsNYaNRaNUSNMAX «TFReMST o STAMK208 .
2MT o NUMSNRM INIToT) STAMK209 [
utdr=-, STAMK210 2
D0 2S1 I=1,N STAMK211] ‘
251 F(lsdn=viD) sTavuK2le
4 8002 CONTI-UE STAMK213
1 C STAMK214 e
: o COMPUTE THE SIMILATIOM MATRIX STAMK21S “
i o STAMK216 i
- NVENXNY STAMK217 4
3 IF (IPOINT.EQ.h) CALL MPPS (FoMAKNGMAKM s VoMo ToUHSTM ) STAMK213 1
1 N0 S1 1=1eNV STAMK219
3 DO 52 J=leNV STAMK220
i 52 F(ledv==F(]sJ) STAMK221
] S1 F(leIN=F(leldel, STAMK 222
: CALL TOINVR{ISOLINSOL eNVe=MsF ¢sMAXNIKDUMINET) STAMK223
- IR=NV.1 STAMKZ24
] IE =NV eNR STAMK22S
: NE3 L STAMK 226
4 JE=M STAMK227
, N0 S3 T=1R+1E STAMK 223
3 DO 53 J=JHWJE STAMK229 i
- NO S K=1senV STAMK230 A
£ 53 F(Iedt=F(Iad)eF (1aw)®F (Ky ) STAMK231 1
; PO 537 I=1+1E STAMK232 1
b DO S3 J=zl.JE STAMK233
] IF(ARC (F(1+J)) LELFPSF) F(led) = 0.0 STAMK 234
E S30 CONTIMUE STAMK235 R
IF(IPIINT (€D A CALL MPRS(FsMAXNeMAXMaNeMaTeUHSTIM]) STAMK236 ¥
- c STAMK237 3
3 c FORM AsBsCsD MATRICES STAMK238 .
3 ¢ STAMK239 E/
i J1=NVel STAMK240 .
" J2=NV eNX STAMK241 B
1 J3zJleNx STAMK242
4 Je=J2eNY STAMK243
M T1=NVe) STAMK244 i
i I2=NVeNR STAMK245 4
- 00 60 1 I=1.NX STAMKZ46 b
DO 63 1 J=J1+J? STANK247 ]
JIz )= 1) 1] STAMK248
6001 A(IsJ.N=F(]ed) STAMK249
, PO 607 I=1eNX STAMK250
| 00 602 J=J3s )e STAMK?51
4 NNENZERES STAMK252
1 6002 B(led N=F(lesd) STAMK253
R DO 60°3 I=11+1? STAMK 254
3 I11=1=11¢1 STAMK255
f - N0 60 .3 JzJleJ? STAMK256 ;
¥ NNENCRI RS STAMK257 &
¥ 6003 C(Il«)ISF(1ed) STAMK258 3
E D0 606 [=11+17 STAMK2S9 ;
+ TI=1=11¢1 STAMK260
3 DO 60 & J=J3eJe STAMK261
e JIsd= 1e) STAMK262
Figure 20. Subroutine STAMK2 Program Listing (Continued)




[z X Nl

[ Xa X3l

6006 D(Ile 1 NNEF (T e

READ AND UPDATE NAME LIST pATa

KR=NMAX

CALL “TAMEL (NNSeVNS,DESSsUNITSsNNO+VNDsDESOsUNITOINNI+VNI
YOESTotINITLoST(LY) oShIL2Y oS (LI oSI (L&) sSIILS)2SIILE) Y
2STILTY oSLILAY ST ILO) oNXMoNRMoNUMoNX s NRoNUSNFLAGIMBKBINB)
IF (IPRINT.EQ.H)CALL DFBUG(6,4HSTAM 4N 2 «24001W)

WRITE QUADRUPLE DATA ON FILE 7DATA

100

MFLAG=?

NXAZNI $ NRAaNR $ NUAzNU

CALL NDIO(AsReCoDoAeNXsNRINUSNXMoNRMy NIMINXAINRASNUAY
INR]L sNP2 sNRIsNUL WNUPoNIII o T4 109 IPRINT o 1W e JUsHEAD ¢ MARK
2LOCATF oNULL « INSERT (MFLAG)

IF(IPAINTLEQ. 6V CALL DFBUG (T 4nSTAMeGHL2 22900 IW)
RETUR!)

END

STAMK263
STAMK264
STAMK265
STAMK266
STAMK267
STAMK268
STAMK269
STAMK270
STAMK27)
STAMK272
STAMK2T]
STAMK274
STAMK27S
STAMK276
STAMK2T7
STAMK278
STAMK279
'STAMK280
STAMK281
STAMK282
STAMK28)

Figure 20. Subroutine STAMK2 Program Listing (Concluded)
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Figure 21,

Initialize and
Read Transfer
Function Data

for all Blocks

Y

Compute
Quadruple Data
for Each Block

(Call TRANSK)

Y

Read Connection
Data for Blocks
and Compute

System Dimension

Subroutine SIMKT Flow Chart
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aono

1030
1060

SUBRO T INE SlNKY(Kno'L'VLOQLleOI-lORloUloUvNNKoNNPDNNUv
|17087-C7'07vPRlNY~HSoPoDvRo§oNloNVoNRoNUONIAlvMT'B-"STO
2MT oNUMsNRMs INITHT)

PURPOSE - TO COMBINE SUBSYSTEM BLOCKXS WHICH ARE DESCRIBED BY
RATIONAL TRANSFER FLUNCTIONS

ANALISIS = A F KONAR / J K MAWESH = THE 4ONEYWELL INC

DAYE WRITTEN - 1975

SUBPRNGRAMS CALLED

DEAUG
INPT
PHFRR
TRANSK
DFN
MPRS
TPR
ZERO
ARGUMENTS LIST
XDOTL oUTPUY ARRAY FOR DERIVATIVE OF STATE
YL OUTPUT ARRAY FOR t EQJATION VARIABLES
RL OUTPUT ARRAY FOR EXTEINAL RESPONSE VARIABLES
NX QUTPUT NUMBER OF STATES
NY ouUTPUT NUMBFR OF Y EQUATIONS
NR ouUTPUY NUMBER OF OUTPJTS
NU OuTPUT NUMBER OF [NPUTS
NMAX BLOCX NO OF TRANSFER FUNCTION
INTT INPUT INITIAL MODE FLAG
T ouTPUT SAMPLE TIME

OTHER PARAMETERS ARE DEFINED IN CALLING PROGRAM

COMMON /INOUT/ lﬂoIlvl’“lNT.INSERToLOCATEoNULL.NAQK(Zl\oJNoJOoJS
DIMENSION XDOTL (NX) oYL (NY) +RL (NR)

DIMENSION loOT(NST.NYFa)-X(MST.lYFa)oﬂltl.lTFa)oul(l-lTFB)
DIMENSION U(NUM) sNNX (MTFB) o NNR (MTFB) o NNU(MTFB)

DIMENSION AT (MSToMSToMTFB) +RT (MST419MTFB)

DIMENSION CT(1sMST MTFB) sDT (14 1eMTFB)

DIMENSION P(MTFBIMTFB) sQ(MTFBINUM) ;R (NRMMTFB) oS (NRMoNUM}
DIMENSION PRINT (29MT) oHS(Z2:MTMTFB)

DIMENSION CARD(20), IHEAD(3)

REAL IMEAD

DATA HCoHEND s HBLOC o MK « HDELA o HY/ 1 HC ¢ GHEND +6HBLOC e 1HK s GHDEL A9 AHY/
DATA HUIReHIsMUTUIHRRT s HRU/GHUT/Rs6NH] seRUI/Z/UsOHR/RI e 6HR/V /
IFCIPRINTEQ.6)CALL DEBUG(1+4HSIMK,6NHT 02¢00 W)

IF(INIT.NE.®) GO Tn 100

INITIALIZE

NBK=o

720.0

00 1020 I=1,2

00 1020 Jsl.hT

DO 1020 K=1sNTFB

HS (19 JeX)=0,.0

CALL ZERO(PsNTFBIMTFB)

CALL ZERO(QeMTFBINUM)

CALL ZERO(RsINRMIMTFB)

CALL ZERO (SsNRMNUM)

IF ((IPRINT.EQ.3) +0R, (IPRINT ,GT.4) )WRITE (IW+1030)
FORMAT (/7+20X 61 H80® TRANSFER FUNCTION DATA FOR BLOCKS ®®ee//)

CONT INVE
READ (TR 1060) CARD

Figure 22. Subroutine SIMKT Program Listing
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SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKTY
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKT
SIMKY
SIMKT
SIMKT
SIMKT
SIMKT

CET~NOWNEFWN
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0o0oo0

DO

1060

1100

1120

112%

1130

1160

1180
1190
1198

1240

FORMAT (20A&4)

DECODF (4+1100+CARD (1)) CCorDUMMY

FORMAT (A1 +A3)

IF(CC,EQ.HC)IGO TO 10640

1F (CARD (1) JEQ.HENDIGO TO 1480
IF(CARD (1) .NE.HBLOC)IGO TO 1440

8LK1=CARD (1}

DECODE (491 120+CARD (2))BLK2 yNBXNOsDUMMY

FORMATY (Als12+A10)

BKDI=CARD(3)

BXD2=CARD (&)

IF (BLK2NE.HKIGO TO 1440

NaNBKNO

NBKsNBK+]

IF (NBK,GT.MTFB)YGO 710 11990

DO 1125 I=1,3

IMEAD(IY=CARDI(T)

IF ((BXD1.EQ.HDELA) ,AND. (BKD?.EQ.HY))GO TO 1300
IFCIPRINTLEQ.6)CALL DEBUG(2+.4HSIMKs4HT 22909 1W)

READ RATIONAL TRANSFER FUNCTION DATA

CALL 7ERO(PRINTs2sMT)

CALL INPT(PRINT2.MT)

DO 1130 I=1+2

00 1130 J=l.MT

MS(Ts sN)SPRINT(Iv)

DO 1160 [=1sM7

IF(HS (19T oN) cNE.O.OINNX(M)=}=1
IF(HS (29 1oN) oNEO.OINNX(N) =]~}
CONT INUE
IF(MS(2:1+N) . NE.D.016G0 TO 1200

PRINT ERROR MESSEGE

WRITE(IWs.1180)

FORMAT (1M1 9//9 1 X+ ITHTRANSFER FUNCTION SPECIFICATION ERROR)

STOP 111

CONTINUE

WRITE(IW.119%5)

FORMAT (AH1+//+29HTO0 MANY BLOCKS FOR COMSINING)
STOP 111

PRINT THE TRANSFER FUNCTION

CONT INUVE
IFCCIPRINT JNE.3) cAND. (IPRINT.LT,.S))GO TC 1060
NML X (M) )

DO 1248 I=1,2

00 1240 Jml.mN]

PRINT(13J)aMS(T1eJeN)

CALL TPRIPRINT I NNL MT,IHEAD T 1W)

0 T0 10%0

“2300- CONY

200

gyt 4
IF(IPRINTY EQ.6)CALL DEBUG(Js4HSIMKs6HT 9290y 1W)
READ TIME DELAY SPECIFICATION
IR 1320)TDe XXy XRoUU9 OMEGM ¢« DEL PHM o ND o NN

1300 AT (6£12.64212)

IF470,67.0.0)60 70O 1380
P ,E0,0.0)60 TO 1340
TP LAXnXR 3 AU

2‘4{1"‘:.0»” 70 1340
300 "a:

Figure 22. Subroutine SIMKT Program Listing (Continued)

110

SIMKT 65
SIMKT 66
SIMKT 67
SIMKT 68
SIMKT 69
SIMKT 70
SIMKT 71
SIMKT 72
SIMKT 73
SIMKT 74
SIMKY 75
SIMKT 76
SIMKT 77
SIMKT 738
SIMKT 79
SIMKT 80
SIMKT 8]
SIMKT 8¢
SIMKT 83
SIMKT 8¢
SIMKT 85
SIMKTY 86
SIMXT 87
SIMKT 88
SIMKT 89
SIMKT 90
SIMKT 91
SIMKT 92
SIMKT 93
SIMKT 94
SIMKT 95
SIMKT 96
SIMKT 97
SIMKT 98
SIMKT 99
SIMKT100
SIMKT101
SIMKT102
SIMKT103
SIMKT104
SIMKT10S
SIMKT106
SIMKT107
SIMKT108
SIMKT109
SIMKT110
SIMKT1)1
SIMKT112
SIMKT113
SIMKT114
SIMKT115
SIMKT116
SIMKT11Y
SIMKT118
SIMKTE19
SIMKT120
SIMKT121
SIMKT122
SIMKT123
SIMKT124
SIMKT12S
SIMKT126
SIMKT127
SIMKT128
SIMKT)29
SIMKT130




o00n

(s XeNe)

o000

OO0

1360

1380

16400

16420
1430

1460

1660

1480

15640

1560

1580

PRINT ERROR MESSEGE

WRITE(IWs1360)

FORMAT (1M1 ¢//7+1Xs30HTIME DELAY SPECIFICATION ERROR)
SYOP 111

CONTINUE

IF{OMFGM,NE.0,0)G0 TO 1400
IFLINN.EQ.®) ., 0R, (NN.EQ.DO)IGN TO 1340

CALL DFN(HS oMY oMTFRAINDINNeNsTOe [PRINT oI W)
NNX (N) =ND~- 1

GO Y0 1200

CONTINUE

IF (DELPAM.LE.0.0)60 TO 1340

D0 1450 ND=2+5

NNX (N) =ND=-1

NDM=ND

IF(ND,EQ.SINDM=4

DO 1420 NN=]oNDM

CALL NFN(HS oMY MTFRAINDINNoNTDs IPRINT o Iw)

CALL PHERR(HSoMToMTFBoNDINsOMEGMs TDsDELPHoIPRINT o IW)
IF(DELPHLLE .DELPHM) GO TO 1200

CONT INUE

WRITE(IWe1630)DELPHMIDELPH

FORMAT (1H1o//s1X e 3BMT IME DELAY SPECIFICATION CANNOT BE METe//
F1X9204ALLOWED PHASE ERROR=z¢E12.69//9
21X920HACTUAL PHASE ERROR =4E12.69//)

GO T0 1206

CONT INUE

PRINT ERROR MESSEGE

WRITE(IWe1460)

FORMAT (IHLe//+1%9ITHDATA CONTROL CARD SPECIFICATION ERROR)
STOP 111

CONTINUE

NMA X =rBK

IF(IPRINTLEQ.6)CALL DEBUG (4+4HSTMK¢4NT v2+001W)

COMPUTE QUADRUPLES FOR ALL RLOCKS

DO 1540 N=z])sNMAX

CALL TRANSK (NNXsNNRoNNUsATsRT9CToDToPRINTHS
IMSToMTsMTFBaNINUMeNRM, IPRINT I W)

CONTINUE

NX=0

DO 150 N=1oNMAX

NXsNXeNNX (N)

NNU(NyY= ]

NNR (N) =1

NY=28NMAX

READ TNTERCONNECTION QUADRUPLES AND PRINT THEM

CONTINUE

READ(TR+1060)CARD

DECODE (4+1100+CARD (1)) CCoDUUMY

IF(CC,EQ.HCIGO TO )S80

IF(CARD (1) .,EQ.HENDIGO TO 1600

IF((CARD (1) ;EQ.HUIR) o AND 4 (CARD(2) EQeHIVICALL INPT(PsMTFBIMTFR)
IF({CARD(1),EQ.HUIR) s AND. (CARD(2) ,EQ.H1))GO TO 1580
IF(CARD (1) sEQ.HUTUICALL INPT(QsMTFBINUM)

IF(CARD(])) LEQ.,HUIUVGO TO 15RO
IF(CARD (1) ,EQ.HRRI)ICALL INPT(ReNRMMTFB)

1F(CARD(]) ,EQ,HRRI1GO TO 15RO
JIF(CARD (1) +EQ.HRUICAL) INPT(SeNRMsNUN}

SIMKT)31
SINKT)32
SINKT13)
SIMKT]36
SINKT1IS
SINKT16
S1XT137
SINKT138
SIMNT139
SIMKT140
SINKT16)
SIMKT162
SIMKT143
SIMKT 146
SIMKT)45
SINKT146
SINKT16T
SINKT148
SINKT149
SINKT150
SIMKT15)
SIMKT1S2
SINKT1S)
SIMKT156
SIMKT1SS
SINKT156
SIMKT1S?
SINKT158
SIMKT 159
SIMKT160
SIMKT16)
SIMKT162
SINKT163
SIMKT166
SIMKT165
SINKT166
SIMKT167
SIMKT168
SIMKT169
SIMKT170
SINKT171
SINKT)T2
SINKT173
SIMKT176
SINKT17S
SIMKT176
SIMKTLT?
SINKT178
SIMKT1T79
SIMKT]180
SIMKT18)
SIMKT182
SIMKT18)
SIMKT]184
SIMKT18S
SINKT186
SIMKT)87
SIMKT}88
SINKT189
SIMKT190
SIMKT191
SIMKT 192
SINKT19)
SIMKT 194
SIMKT19S
SINKT196

Figure 22. Subroutine SIMKT Program Listing (Continued)

111

i

i

SR K s i




1600

C

1620

1660

1660
1680

1700

3 1720

1740
! 1760
1780

QOO0

1800
1820

1840

1 1860
100

281

: 200
: 251

1F(CARD (1) LEQ HRUIGO TO 158)

60 TO 1440

CONT INUE

1F LJPRINTLEQ.H) CALL DFRUG (S« 4HSTMKs4HT 92000 1MW)

C
¢ CALCULATE NR AND NU

DO 1640 J=lsNUM

D0 16720 1=1+NMAX

IF(Q(1¢J) NELD.0V60O 10 1660
CONTINUE

DO 16460 131 NRM

IF(S(1eJ) eNELO.NIGO TO 1660
CONTIHUE

NUsJ=1

GO T0O 1680

CONTINUE

NU=NU"

CONTINUE

IF (NULEQRL0)GO 1O 1780

DO 1740 I=1eNRM

DO 1700 Jx=1oNMAX

IF(RU]eJ) (NEL0.01G0 TO 1740
CONTINUE

DO 1720 Jsl«NU

IF(S(1sJ) «NELO,0IGO TO 1740
CONTINUE

NRs]=|

60 T0 1760

CONTIMUE

NR=aNR 4

CONTINUE

IF (NR,GT.0)60 TO 1R20
CONTINVE

PRINY ERROR MESSEGF

WRITE (IW+1800)

FORMAT(lHl'//olXo3SHlNTERCONNECTlON SPECIFICATION ERROR)
ST<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>