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FOREWOKRD

Development of the ATLAS integrated structural analysis and
aesign system was initiated by ‘“he Boeing Commercial Airplane
Company in 1969. <Continued development efrorts have resulted in
the release and application of several extended versions of the
systen: to aerospace and civilian structures. Those capabilities
ot the curient ATLAS version developed under the NASA Langley
Contract No. NAS1-12911 include the tollowing: geometry control,
thermal stress, fuel generation/management, payload nanagement,
loadanility curve generation, ftlutter solution, residual
flexibility, strength design of composites, thermal fully
stressed design, and interactive graphics. The monitor of this
contract was G. L. Giles. The inertia loading capability was
developed under Army Contract No. DAAGU6-75-C-007 .

This document is one volume of a series of documents describing
the ATLAS System. The remaining documents present details
regarding the anput data and program execution, data management,
the engineering method used by the computational modul and
system-demonstration problems.

The key responsibilities for development of ATLAS have been
within the Integrated Analysis/Design Systems Group of the
Structures Research Unit of BCAC and the ATLAS System Grouv of
the Boeing Comruter Services (BCS) Integrated Systems and Systems
Technology Unit. R. E. Miller, Jr. was the Frogram Manager of
ATLAS until 1976 atter which K. H. Dickenson assumed this
position. The current ATLAS System is tne result of the combinea
etforts of many Boeing engineering and programming personnel.
Those who contributed directly to the current version of ATLAS
are as tollows:

E. F. Backman . B. Hansteen C. D. Mounier
G. N. ELates B. A. Harrison F. D. Nelson

L. C. Carpenter J. M. Held M. C. Redman

k. E. Clemmons M. Y. Hirayama R. A. Samuel

k. L. Dreisbach J. k. Hogley M. Tamekuni

W. J. Erickson H. E. Huftnan G. von Limbach
S. L. Gadre D. W. Johnson S. 0. Wahlstrom
F. P. Gray A. S. Kawaauchi k. A. Woodward
e W. Halstead K. K. Yagi
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ABSTRACT

ATLAS 1s a structural analysis and design system, operational on

the Control Data Corporation 6600/CYBER computers.

describes the overall system design, the
program modules, and the routines in the
The overall design is discussed in terms
executive function, data base structure,
ana operational procedures. The program
detailed code descriptions, ccmmon block

design of the individual
ATLAS system library.

of system architecture,

user program interfaces

module sections include

usage and random access

file usage. The description of the ATLAS program library
includes all iniormation needed to use these general purpose

routines.
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1. INTRODUCTION

ATLAS 1s an integrated structural analysis and design system
operational on the Control Data Corporation (CDC) 6600/CYBER
computers. It is a medular csystem of computer codes integrated
within a common executive and data base framework. The system is
bioad in scope in that its analytical capabilities support many
ditterent but related aeroelastic technological disciplines.
Execution of selected computational modules is controlled by the
user via a concise technically-oriented language. Input data are
written in a problem-oriented language which offers versatile
automatic data-generation capabilities. Data preprocessors
minimize the amount cof input data and tlowtime required to define
the structuwral problem. Additionally, data postprocessors allow
selected data to be extracted, manipulated and displayed so as to
enhance human judgment in the interpretation of design results.

This document contains detailed descriptions of the ATLAS
system architecture, as well as information required to gain
programming insight into the various processors. Documentation
of user input data and execution control statements is given in
reterence 1-1, while the data management system is described in
reference 1-2.

This document consists of three major ~“ibsections:

a) Sections 10 through 500 cover material relating to th
system as a whole, 1including system architecture,
maintenance, modifications, and operation.

D) Sections 600, 700, and 800 discuss in detail the code
relating to the preprocessors, processors, and
postprocessors, respectively.

C) Section 900 covers Interactive Control.

d) Section 1000 covers the ATLAS Library routines.

1.1
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10. SYSTEM ARCHITECTURE

The design and developnent of the ATLAS program system have
evolved in keeping with the following basic objectives:

a.

The
1.

10.1

Provide a common programming frams -ork for reiated structural

disciplines.

This reduces the program deve.opment and

maintenance costs, and increases the reliability of the
aggreyguate code by coordinating the program management

tunction.

Provide an efficient interface between the program and the

program user.

The usefulness of a computer system depends

not on its potential capabilities but rather on how easily
those capabilities can be understood and applied. Both
concept and design of the program/user interfaces are defined
with this in mind.

Provide a high degree of computer efficiency in problem

solution.

Emphasis on this objective

will not only minimize

conmputer costs and flowtime, but will also extend the range
ot feasible sclutions.

Provide four open-endedness in program design allowing new
capabilities to be added to the system.

architecture of tne ATLAS system is illustrated in figure 10-
In the remainder of this section the basic elements of this
design will be discursed.

PROGRAM MODULES

The code in ATLAS is organized irn program modules which
have the following characteristics:

Ae

A particular program module

is executed by use of

the ATLAS Control Language (sec. 200). There is

onie ATLAS control statement
execution of each module.

corresponding to the

A module performs a well defined engineering,
mathematical, or clerical task.

A module consists of a primary and secondary

overlay structure.

A module communicates with other modules via

maagneti : dask riles, except
executive table intormation.

10.1
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10.1.1

Classitication

The ATLAS modules can be classiiied accordina to the
general tunction they pertorm. These functicns are
indicated in tigure 10-1! and are explained as follows:

de

Executive function - To monitor the sequence of
module executior during a computer run. This
tunction is carriea out by the ATLAS main overlay
and the Control module.

Technical tuncticn - A task which 1s related to a
particular engineering theory or discipline. For
instance, the Stiftness module contains the code
which represents the finite element structural
theory used in ATLAS. The AF1 module is based on a
particular thecry tor calculating subsonic unsteady
airloads.

Utility function - A task defining a major
mathematicual oreration, normally involving large
matrices. Examples of such tasks are solution of
sets of linear equations, eigenvalue and
eigenvector calculations, or performance of matrix
additions and multiplicaticns.

Preprocessing tunction - All 1input data for a
problem 1is processed by one program module, the
Preprocessor. The Preprocessor is organized in
sub-modules which consist of one or more secondary
overlays. Each sub-module will read and interpret
the data tor a particular technical module.
Additional sub-modules are provided to handle
general classes ot input data.

Postprocessing :unction - All cateagories ot output
from ATLAS are yenerated by rostprocessor modules.
NO resuits will be reported unless one ot these
modules has been executed. Currently there is one
postprocessor module generating printed results,
one preparing plot data and one which provides a
program checkpoint capability. The print and
graphics modules are organized similarily to the
Preprocessor, i.e., they consist of sub-modules
which generate results relative to a particular
technical module.

ot AR - . s . e ———



10.1.2

10.1.2.1

10.1.2.2

Overview of Capabilities

An overview of the module capabilities is given below.

Executive modules

ATLAS (0,0)

CONTRIL

INTERACTIVE
C¢NTR@L

Initializes loading of module overlays
and closes system data files.

Defines the sequece of execution of
system modules.

Supports interactive execution
of a control program.

Technical and Utility modules

ADDINT

BUCKL ING

CHPLESKY

DESIGN

DUBLAT

FLEXA IR

FLUTTEK

INTERPZLATI@ON

Adds and/or interpolates generalized air
force matrices with respect to reduced
frequency.

Generates subsonic incompressible-flow
aerodynamic loads acccrding to strip
theory method for general planar
surfaces.

Calculates bifurcation buckling loads and
mode shapes.

Solves systems of linear symmetric
equations according to the Cholesky
method.

Calculates margins of safety and resizes
the structural model according to a fully
stressed approach.

Generates subsonic compressible-flow
aerodynamic loads according to the
Doublet Lattice method.

Generates the flexibility effects of
truncated vibration modes for flutter.

Solves the flutter equations.
Establishes mode shape interpolation

functions to be used by the aerodynamic
airload generators.

10.4



R

10.1.2.3

10.1 .Z.q

1PADS

MACHB@PX

MASS

MERGE

MULTIPLY

RH@3

STIFFNESS

STRESS

VIBRATI@N

Prepares finite element static, inertial
and thermal loads.

R i T

Generates supersonic tlow aerodynamic
loads using the Machbox method with
subdivision refirement Z0r planar wings
and tail surfaces with dihedral.

Generates tinite element mass matrices
tor primary and secondary structure, fuel
and payload.

Assembles element matrices or
substructure matrices to form aross
structural matrices.

Performs matrix multiplication and
addition ot large matrices.

Generates subsonic compressible flow
aerodynamic loads using a kernel function
and assuned discrete pressure modes for
planar surfaces with trailing edge
controls.

Generates the finite element s _.ffness
and stress matrices.

Calculates the finite element stresses.
Calculates freguencies and mode shapes of

a structure undergoing free, undamped
vibrations.

Preprocessor Modules

PREPR@CESSPK

Reads the ATLAS Problem Deck and loads
the restart tape.

Postprocessor Modules

EXTRACT

GRAPHICS

Extracts data tor processing by the
traphics module and some types of
printing.

Supports all graphic and plotting
capabilities of the ATLAS system.

10.5
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1W0.2.1

PKINT Prepares printed reports of results
generated by technical and utility
modules.

SAVE Saves all problem data on a checkpoint
file to enable subsequent problem
restart.

USER INTERFACES

The user communicates with the ATLAS system in two ways:
his Problem Deck detines his technical problem, while
his Control Deck describes how the analysis shall be
performed. These interfaces are described in the
following two sections.

Problem Deck

The Problem Deck describes the technical problem to the
program. The structure of the deck corresponds to the
structure of the Preprocessor code, i.e., the deck is
divided into sections, where each section is handled by
a Preprocessor submodule. Each section is delimited by
two cards of the type

BEGIN ®name®™ DATA
END "name*® DATA

where "name" is a unique identifier which coincides with
the .ame of the corresponding Preprocessor submodule.
For instance, *'STIFFNESS* is the "“name®™ for input data
to the Stiffness Preprocessor, and "SUBSETS" the "name®
of the data to the preprocessor for subset definition.
Each section may again be divided into subsections by
delimiter cards

BEGIN "subsection® DATA
FdD ®"subsection® DATA

S “;section names need only be unique for each section.

The Problem Deck is processed by the input routine
LPDAREC (sec. 900). L@DAREC 1s based on a free field
input format. It also has the capability of performing
internal data generation of the following types: 1)
generat~ new data items within a record based on the
orig‘nal input data, and 2) generate one or more
couplete records from a parent record.

10.6



10.2.2

In addition to the data generating capabilities provided
by L@DAREC, ATLAS input conventions allow ftor additional
data generation to be performed as described in section
100.2.2, reference 1-1.

Control Deck

The Control Deck allows the user to:

a) detine the sequence of module execution through use
of the ATLAS Control Language.

b) add his own code, which may be either FPRTRAN or
statements from the matrix interpretive SNARK
language (sec. 10.4}).

The Control Deck is translated into an overlay structure
as described below. This structure will consist of at
least a primary overlay containing the code for all ot
the ATLAS Control Language statements. It may also
contain secondary overlays and subroutines which the
user has added.

An ATLAS Control Language statement has the following
general tormat:

Functional Descriptor (plist)

The "™Functional Descriptor®" will identify one, or
several modules which will be executed as the statement
is processed. The ®"plist® is a list of parameters which
are passed onto the program modules as they are being
executed. The parameters are used to achieve three
purposes:

1 provide option control inside a module,
2) change default values set in the code, and
3) pass numeric or alphanumeric information.

The user may enrich the ATLAS language by defining his
own "Functional Descriptors" based on the basic language
capabilities provided by the ATLAS system (ref. 1-1,
sec. 200.4).

10.7
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10.3

10.3.1

10.3.2

The Control Deck is processed by a precompiler which
translates the ATLAS Control Language sStatements into
equivalent FPRTRAN code. Code which is not recognized
as ATLAS statements will be transmitted unchanged to the
precompilexr output file. Thus, ATLAS statements may be
intermixed with F@RTRAN and SNARK code.

PROGRAM FILES

Distinction must be made between tour types of files:
program overlay files, data cammunication files, special
purpose files, and scratch files. The conventions which
apply to these files are described in this section.

Overlay Files

Each program module, consisting of a primary/secondary
overlay structure in absolute computer executable form,
will have its own assigned overlay file name. This file
name consists of 7 characters: the first 4 characters of
the module name suffixed by the characters @LF.

Existing overlay file names are shown in table 10-1.

Data Communication Files

Data communication between program modules occurs on
named random access disk files. Each module which
generates global data, i.e., data to be used by other
modules, will write this data on one specifically
assigned file. The file name consists of 7 characters:
the tirst 4 characters of the module name, suffixed by
the characters RNF. Exasting data communication file
names are shown in table 10-1.

Data communication files are not available to a program
module until they have been specifically "opened" by use
of the ATLAS system routine FILEADD (sec. 900). This
opening function will add the file name to the program
RA+2 list and define a File Environment Table for the
file. When a program module terminates execution the
ATLAS system will *close* all communication files that
were opened. The closing function includes writing the
random access tables out to the file and removing the
file name from the kA+2 list. File closing is performed
by the ATLAS system routine FILEDEL.

10.8



Table 10-1. Overview of Overlay Files and

Communication Files

o

10.3.3

| Module | Overlay | Communication |
| Name 1 File Name 1 File Name 1
| ADDINT | ADDI@LF | ADDIRNF |
| AF1 | AF10QLF | AF1ORNF |
I ATLAS | ATLAS } |
} BUCKLING | BUCK@LF | BUCKRNF |
| CHYLESKY | CHOLZLF | CHYLRNF ;
| DESIGN | DESIZLF | DESIRNF |
{ DUBLAT | DUBL@LF | DUBLRNF l
| EXTRACT | EXTR@LF | EXTRRNF }
| FLEXAIR } FLEX@LF | FLEXRNF |
{ FLUTTER | FLUT@LF | FLUTRNF |
| GRAPHICS { GRAPZLF | TAPE99 |
| INPUT | INPTYLF | DATARNF |
| INTERPYLATIYN| INTEQLF | INTERNF |
| LYADS | LPADPLF | LYADRNF |
| MACKRBRPX | MACIQLF | MACHRNF |
| MASS } MASG@LF | MASSRNF |
| MERGE | MERG@LF | MERGRNF I
| MULTIPLY | MULT@LF | MULTRNF |
| PRINT | PRINYLF | }
| RH@3 | RH@3GLF | RH@3RNF |
| SAVE | PTPTPLF [ |
| STRESS | STRE@LF | STRERNF |
| VIBRATI@N 1 _VIBRJLF | VIBRRNF !

Special Purpose Files

ATLAS makes use ot the tollowing special purpose files:

TAPLS = INPUT -

TAPLb
TAPEY 6

TAPEYS
TAFPES7
TAPEO98
TAPE9 9
YFFLINE

SYSRNE

@UTPUT

'

Standard program input file
Standard proygram output file
Interactive nessage file

These five tiles are used by
the plotting software

File containing the User Matrix
Index Catalog

10.9



SAVESSF - Sequential files used to
SAVESS1-SAVESS4 support the program checkpoint/
restart capability.

10.3.4 Scratch Files

Scratch tiles are defined and used locally inside a
module. Data which have been generated on a scratch
file will not be available to other modules. Scratch
files are opened via the FILEADD subroutine. Scratch
file names provided by the ATLAS system are:

SCOOSSF - SCO4SSF
SCOORIF - SCO4RIF
SCOORNF - SCOUKNF

Atter the module terminates execution, the ATLAS system
will remove these scratch file names from both the
program RA+2 list and the File Name Table of the
operating system. Scratch files other than these must
be specifically droppe?

10.4 THE SNARK LANGUAGE - Core Management and I/@ in ATLAS

SNARK is a matrix interpretive language which may be
used to pertorm 1/¢ functions, core management of data,
and in-core matrix arithmetic. A description of the
SNARK language capabilities is given in reference 10-1.
SNARK statements are processed by a precompiler in the
same way as described tor the ATLAS language. This
means that each SNAKK statement will be replaced by
equivalent FPRTKAN code. Also, SNAKK and F@RTRAN code
mdy be treely intermixed within the same program or
subroutine.

In ATIAS the SNARK language is used:

1) to perform all 1/ on the data communication files,
and

2) to manage the core work area.

ATLAS uses the Blank Common concept of the CDC computer
operating system to achieve dynamic core storage
allocation. In this way the program field length may be
aajusted to the requirements for each particular
problem. The program work area is utilized to store
arrays of problem dependent size. administration of the
area includes bookkeeping of existing arrays, allocation
ot space for new arrays, and purging of unneeded arrays.
These functions are all taken care of by SNARK.

10.10
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ERROR HANDLING

The ATLAS coding conventions distinguish between a
warning condition and an error condition.

A warning condition occurs when the code detects an
ambiguity in some data which can be resolved without
user interaction. 1In this case a warning message will
pe issued, and the processing will proceed
uninterrupted.

An error condicion is entered either when the ATLAS code
detects a fatal inconsistency in logic, or when an error
is detected by the computer operating system. 1In the
first case the module code will abort its execution and
transfer back to the ATLAS main overlay. To provide a
similar transfer in the sacond case, the system error
table entries have been changed to provide the ATLAS
main program as the recovery address. Not all error
conditions detected by the operating system will allow
return to the ATLAS code.

From the main overlay, transfer is made to the Control
Module which either will perform a program exit, or
branch to an error procedure defined by ATLAS
statements. In this procedure the user may specify a
number of tasks to be performed before terminatina the
run, such as executing the program checkpoint
capability.

10. 11
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100. X¥CUTIVE FUNCTION

The flow control function in ATLAS is performed by the main
overlay and the Control Module. The Control Module defines the
execution logic of a problem; it specifies the sequence in which
the program modules will e processed. The primary function of
the main overlay is to initiatc loading of module overlays per
instruction from the Toutrol Module. Thus, the Control Module
pertorms a task which is highly problem cependent, whereas the
main overlay operates on a fixed and very limited logic.
Dividing the progiam control function in this fashion serves the
tollowing important objectives:

a. The core requirements for the main overlay are kept to a
minimum, thereby minimizing an important part of the system
overhead cost.

b. Since the Control Module constitutes a primary overlay
structure, the problem dependent part of the control function
can be formed without reloading the rest of the systen.
Considering the size of the ATLAS system this feature becoies
essential in assuring operating cost efficiency.

The following two subsections describe in more detail the flow
control logic performed by the executive modules, including the
contents of in-core tables which are part of the executive
systemn.

100.1 PRUOGRAM FLOW

The ATLAS main overlay and the Control Module
communicate via the common block MAINCAL described in
section 100.2. Module execution is specified by using
ATLAS statements in proper order in the Control Deck.
Each statement will result in execution of one ATLAS
module. When execution of an ATLAS statement is
initiated in the Control Module, the following segquence
of events will take place:

a. The name of the module overlay file is set in
MAINCAL

b. The address of the next executable statement in the
Control Module is set in MAINCAL.

c. Parameters to be passed to the module are set in
common block C@NPARS according to the format
described in section 200.3.

100.1



100.2
100.2.1

f.

Flow returns to the mai: overlay, which initiates
loading of the module overlay.

When the module terminates its processing the main
overlay will close all communication files and drop
all ATLAS scratch files. Communication file names
and scratch file names will be deleted from the
KA+2 list.

The main overlay will recall the Control Module to
proceed with the next statement.

1f a tatal error occu:s during the execution the
following additional events will take place:

g-

A return to the main overlay will be processed
with a normal exit from the module in the case of a
module detected erroxr or, to avoid program abort,
to the beginning of the main overlay in the case of
an operating system error. The latter exit is
achieved by changing the system error tables with
the CDC system routine SYSTEMC.

J: the logical variable KERRDMP in common block
FXRDMP has the value .TRUE. a complete core dump of
<he program field length will be provided on the
output file.

The main overlay then recalls the Control Module
which either will exit, or branch to the error
procedure section when specified.

SYSTEM COMMON BLOCKS

/CONPARS/ KC@NPAR, C@NPARS (30,2), KLABEL, LABEL(30)

C@NPARS is used to transmit parameters in the ATLAS
statenments from the control module to the other program
modules.

KCPNPAR -~ The number of rows in C@NPARS

utilized to transmit parameters
associated with an ATLAS statement.

CPNPARS - Contains the parameters of an ATLAS

statement. The format in which the
parameters are stored in C@PNPARS is
described in section 200.3.

KLABEL =~ The number of words set in array

[
-

LABEL

100.2

e S vwa g TR TSI S et s e



100.2.2

100.2.3

100.2.4

LABEL - The job identification specified on
the PR¢BLEM 1D statement or the most
recent CHANGE 1D statcment of the
Control Module.

/ERRDMP/KERRDMP

ERRDMP is used to print core dumps trom the main overlay
in case of error exit. Thus, a core image may be
provided betore the Control Moudule overlay is loaded.

KERRDMP - Logical variable which is initialized
to .FALSE. in the mairn ove=! . &
value of .TRUE. will result . the
core dump when an error has wrred.

/KERR@ZR/KERRUR , KWARN, IPIU
KERR@R contains the system error counters

KERRYR - ATLAS system tatal error counter,
initially set to zero in the main
overlay. The variable will be
increased by one for each error
encountered by the ATLAS code.

KWARN - Warning counter, initially set to
zexro in the main owverlay. The
variable is increased by one each time
a warning condition is encountered by
the ATLAS code.

IPTU - Graphics file yeneration indicator.
This variable is set by the Graphics
module to irdicate the combination ot
G/Y, V/F, and P/F for a particuler
plotting device.

/KOBUFP/KQBUFP (2) ,SAVESSF ,SAVLSS1,S5AVESS2,
SAVLESS3,SAVESS4,SC00SSF, SCO1SSF, SC02SSF,
S5C03S8SF,SCO4SSF,DBASFIL

KQBUFP contains the file names of the system save files,
sequential scratch files and the plot file. 7All names
are set in the main overlay.

KQBUFP - Not in use
SAVESSF to SAVESS4 -~ System save files
100.3
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SCO0SSF to SCO4SSF - System sequential scratch files
DBASFIL ~ Database tile

100.2.5 /KQRNDM/KQINDX, KORNDN ,KQORNDI, KORND,
ADDIRNF ,AF 10RNF, CHOLRNF, DATARNF ,DESIRNF,
DUBLRNF , INTERNF, L@ADRNF , MA\CHRNF ,MASSRNF,
MERGRNF , MULTRNF, RBF3RNF, ST1} RNF , STRERNF,
C@NTKNF ,VIBRRNF, FLUTRNF, FLEXRNF ,EXTRRNF,
FLPRRNF ,SEARRNF , SCALRNF , BUCKRNF ,RESERVE (6)
SCOORNF,SCO 1RNF, SCO2RNF, SCO3RNF ,SCOURNF,
SCOORIF,SCO1RIF,SCO2RIF,SCO3RIF,SCO4RIF

KQORNDM contains the file names of the data communication
files and the random access scratch files. Values of
all sariables are set in the main overlay.

KQINDX ~ Random file index table
space alloted for al1l
random files

KQRNDN - Number of named random files

KORND1 ~ Number of indexed random

files

KQRND - KORNDN + KORNDI

ADDIRNF to BUCKRNF - System data communication

files

RESERVE (6) - Reserve for future data

communication files

SCOORNF to SCO4RIF Sysiem random scratch files

100.2.6 /MAINCAL/IFILE, IERRCT, ISAVERR ,NEXTADR,KXINST,
CPTACC,I1CYCLE

MAINCAL is used tor communication between the main
overlay and the Control Module

IFILE - Overlay file name ot the current
program wodule being executed.
The name is set in Control Module.
IERRCT - Counter ror operating system detected

errors. The variable is set to zero

as execution starts, and is incremented
by one in the main overlay each time such
an error occurs.

100.4
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ISAVEKR Value of IEKRKCT upon last exit from
the Control Module. Value is set

in the Control Module.

'

NEXTADR Statement number in Control Module
where processing will resume when the
module is recalled. Value 1is set in

the Control Module.

t

RXINST Identifier ot the current ATLAS
statement being executed. Value is

set in the Control Module.

CPTACC

Accumulated central processor time.
Value is updated in the Control Module
routine @YVRRTN upon return from a
program module.

ICYCLE Frequency count of Control Module
execution. Value is updated in the

Controi Module.

100.2.7 /MATTAF/NNBLK,NNLIM,NNPYS,NCBLK,NCLIM,NCP@S,
MANNAM ,MACNAM, SYSRNF ,MAN (201) ,
MAC (30, 2) ,MACSUM

MATTAB is used to maintain the User Matrix Index
Cata'og. This catalog is stored in two parts, the
Matrix Name Catalog and the Matrix Parameter Catalog, on
the SYSRNF file as described below. The catalog is
accessed by the ATLAS system routines GMISRT and GMLKUP.

NNBLK - Number ot data blocks used to store
the Matrix Name Catalog (MAN).
NNLIM - Size of MAN array minus one
NNP@S - Address of last entry in MAN arrxay
NCBLX - Number of data blocks used to store
the Matrix Parameter lataloa (MAC) .
NCLIM - kow dimension of MAC array
NCP@S - Address of last entry in MAC array
MANNAM - Randon index name of MAN array
disc records
MACNAM - Randor. index namne of MAN array

disc records

100.5
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SYSRNF -

Name of file containing the User

Matrix Index Catalog

MAN - Core
- Name

resident part of the Matrix
Catalog. This array contains

* the names of the matrices in the

catalog and pointers to where the

rest
Each

of the catalog can be tound.
entry of the array has the

following format.

Bits

Bits

Bits

Core

Parameter Catalog.

59-18: Matrix name (MN)

17-9: Data record number (RN)
of MACNAM containing
the catalog for MN.
8-0: Entrxy in record RN where
catalog is stored

resident part of the Matrix
Each entry

extends over two words, with the
the tollowing contents:

Word

Bits

Bits
Bits
Word
Bits
Bits
Bits
Bits
100.2.8

« user.
overlay.

I e e PR Y DT

MAC(I, 1) :

59-3€¢: The four leftmost characters
of the file name where matrix
is stored.

35-18: Matrix row dimension

17-0: Matrix column dimension
MAC(I,2):

59-57: Matrix type
56-54: Density type
53-3b: Maximum data block size

35-18: Number ot data blccks

/USERCPM/USERC@M (64)

USERC@M contains an array which is reserved for the
The array is initialized to zero in the main

100.6
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100.2.9 /FILEY9/GRAFSQ1,GRAFSQ2,DIAGFIL, PLPTFIL

FILE99 is used to store the names of the files used by
the GRAPHICS module.

100.2.10 /VIPER/VLEVEL,GENJJB, GENDATE,GENTIME

VIPER 1s used to store program version information

VLEVEL - Version number

GENJYB - Job name creating this version
GENDATE - Date ot generation

GENTIM: - Time o0f generation

100.2.11 /IACTIVE/IACTIVE,@BJFILE,MJDE , EXTL,NPRZC,
PRZCLIM, PRECFIL

IACTIVE is used to store control varameters while
processing in the interactive control mode.

IACT1VE Indicates whether a job is run in
batch or online mode. Logical
variable which is true while

running in online mode.

\

Contains file name of the current
command procedure.

WYBJFILE

M@DE - Contains the run mode for current
command procedure (FULL or STEP).

EXTL

|

Logical variable which is set true
when branching from the interactive
control code to ancther ATLAS module.

|

NPR@C Number ot procedures currentliy in

execution

PRGCLIM

Maximum number of nested procedures
allowed

i

PR@CFIL Array conteining the names of procedures

currently in execution.

100.7
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200. ATLAS CONTROL LANGUAGe

The ATLAS Control Languaye constitutes the link between the
program and the program user for transmitting processing reguestis
to the various parts of the ATLAS system. This language is
applicable to the Control Module only, to monitor the sequence of
module execution and to pass parameter values. A description of
the use of the language and the actual parameters which apply for
the various computational modules is contained in reference 1-1,
sections 200-258. This section describes the language syntax
rules and the format for transmitting parameters to the program
modules.

200.1 OVERVIEW OF ATLAS STATEMENTS

An ATLAS Control statement has the tollowing general
format:

Functional Descriptor (plist)

The "“Functional Descriptor® identifies the blocks of
code in the ATLAS system that will be executed. In most
cases this will be one or more program modules.

However, on occasion it can be code located in the
Control Module itselxr. The "plist" represents the
parameters passed to the code. Below is given a brief
description of the Functional Descriptors defined for
the ATLAS language. Terms which are enclosed in < > are
optional. A term enclosed in { } indicates that several
possibie parameters are available. For a complete
description see reference 1-1, section 200.

EBEGIN CONTKREL <MATRIX> PR@PGRAM
END C@NTRPGL PRAGRAM

These two statements will be the first and last
statements, respectively, of the part of the Control
Deck containing ATLAS statements. This block of code
will be converted into the primary overlaiy of the
Control Module.

PKZBLEM ID (text)
The "text" will appear as heading on all program

printout. The text is stored in the common block
/CPNPARS/ (sec. 100.2).

200 - 1 . ,I;M’q\;' :‘.‘} ”‘3.’\.‘,.,
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CHANGE 1D (text)

The text defined by a PK@BLEM ID statement may be
changed by this statement.

USEK C@MM@N (Variable 1list)

This statement will generate the commcn block /USERC@M/
containing the parameters of the "“variable list® (sec.
100.2Y.

ERRPR PR@PCEDURE

This statement defines an entry point in the Control
Module which will be executed if a fatal error condition
has occurred.

READ INPUT (plist)
LYAD ({type} (plist)

Both statements will generate code tor branching to the
preprocessor module. The READ statement is used to
activate reading of the Problem Deck. The L@AD
statement will cause the restart capability to be
executed.

EXECUTE {mcodule} (plist)

This statement sets up branching code to one of the
Technical modules or one of the Utility modules. The
name of the module is defined by "module®.

PRINT {type} (plist)

This statement sets up code for branching to the print
module.

SAVE {type} (rlist)
INDEX FILES (plist)

Both statements will generate code for branching to the
SAVE module. The SAVE statement will cause the restart
capability to be executed. The INDEX statement will
result in a printed report of the random access index
tables.

200.2
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200.2

PERFPRM {procedure} (list)

This statement causes a block of code identified by the
name "procedure®™ to replace the statement itself. The
replacement code can contain FPRTRAN, SNARK or ATLAS
statements. The statement is nestable to any level.
The parameter list of this stateirent has a different
syntax than the "plist" of the statements above, as
described in reference t-1, section 200.

PARAMETER LIST SYNTAX

This section describes the syntax rules of the ATLAS
statement parameter list identified by "plist™ in the
above sectior. Note that the parameter list of the

PEKF@KM statement does not belong to this category. The
syntax definition is made in the Backus-Naur form.

<plist>::=<statement>|<complex statement>

<complex statement>::=<statement>|<statement>,
<complex statement>

<statement>::=<keyword>|<keyword>=<expression>|
<matrix expression>

<keyword>::=<alphanumeric literal>

<expression>::=<parameter>|<multiparameter>|
<list expression >|<matrix expression>

<parameter>::=<alphanumeric literal>]
<numeric literal>|F@RTRAN variable>

<alphanumeric literal>::=<character string other than
<FPRTRAN variable>>|
<n characters preceded by nH>|
<n characters preceded by nR>|
<n characters preceded by nL>

<numeric literal>::=<Xreal scalar (F or E format)>|
<integer scalar>

<F@RTRAN variable>::=<simple or subscripted
variable name declared in
common block USERC@EM>

<multiparameter>::=<(py,Pare=-=s)>
where p,,,::=<{parameter>

200.3

5 L I S TN NS > - Poese



PO ‘SN

<list expression>::=<n; T@ n,>|<n, T¥Y n, BY n73>
where n,,n,::=<numeric literal)>|
<alphanumeric string appended
by numeric characters>, and
ni::=<npumeric literal>

<matrix expression>::=<[<matrix name><operator>
<FPRTRAN variable><delimiter>
<numeric literal>]>

Twc elements of the same type,
i.e., <matrix name>,<operator>
can not follow each other
immediately in the matrix
expression.

<matrix name>::=<ATLAS User Matrix name> |
<ATLAS User Matrix name appended by the
3-character string (char)> where
char is any F@RTRAN character

<operatoxr>::= +|-|*|/

<delimiter>::= (|) |= Exceptions for ( ) are described
in the definition of <matrix
name> above.

200.3 FORMAT OF PARAMETER LIST IN CPNPARS

The ATLAS statements which are discussed in this section
are: READ, 1gAD, EXECUTE, PRINT, PL@ZT, SAVE, INDEX,
PURGE and RENAME. All of these statements are decoded
during the precompilation process and stored in the
array C@NPARS of the common block of the same name (sec.
100.2). 1In the following, the format of the C@NPARS
array is described.

200.4
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200.3.1

General Rules

a. Using the notation of section 200.2 the general
format ot an ATLAS statenent 1is

Functional Descriptor (<statement>,,<statement>,...)

The "Functional Descriptor'" will always be a two-word
combination, where "Functional®" represents the first
word and "Descriptor" the second. The general layout in
CPNPAKS is:

{ Row | Column 1 | Column 2 |
P1 | FUNCTIONAL ! 0 I
| 2 } DESCKIPTOR | 0 |
i 3 | <statement>, i
I 4 | <statement>, |
o= 4 === i

1f the word represented by FUNCTIUYNAL cr DESCRIPTYR is
more than 10 characters long, only the 10 leftmost
characte: s will be stored.

The <statement>®s are stored in the sequence they appear
in the ATLAS statement. The stcrage format derends on
the type of <statement> and will be described in
subsequent subsections.

D. <alphanumeric literal> 1s stored in the same way as
FPRTRAN variables. Literals with more than 10
characters will be truncated.

C. <pumeric literal> is stored as an integer or a real
number as specified, except in matrix expressions
where the type will be torced to real.

d. <matrix name> is stored in H-format

200.5
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200.3.2

200.3.3

200.3.4

<statement>: :=<keyword>=<multiparameter>

Example: SET=2

The format in C@NPARS is:

Column 1 Column 2

Row | i
= I - l
1 |
1 |

SET 2

|
I
|
L -

<statement>: :=<keyword>=<multiparameter>

Example: KvValUi=(1,2,3,7)

The format in C@NPARS is:

Column 2

Row | Column

- I -
KVALUE

i
|
|
KVALUE [
KVALUE i

|

1

WK e

KVALUE

=
+
YN

b e ———

<statement>::=<matrix expression>

Example: [ (A+L*B)X=0]

The format in C@NPAKS is:

o
0
£

Colyzun 2

]
-
i |
i+l |
i+z |
i+3 |
i+l |
i+5 |
i

>xowry

l
|
i
|
!
|
|

== 1 - i

A matrix expression is notitied in C@NPARS by
setting of a keywoxrd *EXP in the first column
of the array. The second column of the same
row will point to the relative row where next
<statement> is stored.

200.06
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£00.3.5 <statement>: :=<keyword>=<matrix expression>

Example: A=[-B+C (T)*D-2.4%E]

The format in C@NPARS is:

| kow | Column 1 | Column 2 |
| I == i - |
| 1 | *EXP | 8 |
l 1+1 | A I = |
| 1+2 | - | B |
| i+3 | + I C(T) |
I 1+4 | » | D |
| i+4 | - i *SCALAR I
| 1+6 | 2.4 | * |
| i+7 | E )] 0 - - - C |
S | _— 1 - 1

A numeric value in the expression is notified by
preceeding it by the keyword *SCALAR.

200.3.6 <statement>::=<list expression>

Example: A=2 T¢ 4, B=M3 T@ M9 BY 3

The format in C@NPAKRS 1s

| Row | Column 1 | Column 2 1
| - | -= |
I i | A | 2 |
| i+1 | TQ I 4 |
| i+2 |} B | M3 |
| i+3 | Ty ] M9 |
| i+4 | BY | 3|
= 1 - | — 1
200.7
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300. ATLAS PROGRAMMING METHODS

This section describes the various ATLAS requirements to be

_—

dae

-

b-

satistied when:

adding a new processor to the system, or

modifying existing code

300.1 ADDING A PROCESSQR

1f the addition of the ABCDEFG Processor to the ATLAS
system is hypothesized, the tollowing steps must be
taken:

a.

System tapes and files, section 501, and catalogued
procedures, section 503, must be modified to
reflect the existence of files ABCD@LD, ABCDREL,
and ABCDJLF. '

The ATLAS precompiler must be changed to accept the
EXECUTE ABCDEFG statement. The strings MNAMES and
FNAMES in subroutine INITIAL must be modified to
contain the names ABCD and ABCDRNF, respectively.

The system cammon block /KQRNDM/ must be updated to
reflect the presence of ABCDRNF.

The Aummy deck DUMABCD must be added to the DUMM@LD
library. This deck will serve as the structural
skeleton of the module, as described in secticn
502.3. Technical module primary overlays will be
given as @VERLAY (ABCD@LF,1,0). Secondary overlay
numbers are assigned by the programmer.

The source library file ABCDWLD should be produced
in an UPDATE creation run. Each subroutine must be
tully contained in a deck of the same name. The
organization of the YLDPL is given in section
502.1. C@MDECKS for the system common blocks, and
decks for routines N@B@@IM and N@F@PRTN, should be
tormed.

In addition to the above srecific steps, the new code
must adhere to the general ATLAS guidelines of section

300.2 pertaining to documentation, coding practices,
etc.
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300.2

300.2.1

PROGKAMMING GUIDELINES

ATLAS quidelines are presented here for coding
practices, errxor handling, updating, and documentation.

Coding Practices

No effort is made here to teach good programming
technigue, but certain practices have proven to be most
effective in the ATLAS system.

ad.

C

el

SNAKK usaye: The greatest benefits from SNARK
usage lie in its matrix 1/@ and core management
functions. The most common structure for an ATLAS
mcdule is & FPRTRAN primary overlay, driving SNARK
secondary overlays, which in turn drive the working
routines, again usually ain FPRTRAN. Because SNARK
statements tend to generate inefficient code,
etfort should be made to avoid excessive use of
SNAKK lanquage statements, fuch as SETELEM or ENARK
CALL, to ao the real work of the module. 1In
particular, SNAKRK statements in D@ loops should be
eliminated.

File manipulation: Random access files ftor SNARK
matrix 1/ should be opened using routine FILEADD
(sec. Y00). FPRTRAN 1/8 files should be opened
with FETEDIT. Any scratch tiles other than the
system scratch files should be dropped at the end
of their usefulness using the system routine
DRZPFI1L.

Codang: Do not include any @VEKRLAY cards in the
code. This will be taken care of by the aummy
aeck.

Use standard ATLAS C@MDECKS fcor any system common
blocks.

Comments shonld thoroughly describe the executable
code. Vari.nles in calling seouences and common
blocks must be identitied.

Do not use CALL EXIT, CALL FLUSH, or ST@P
statements.

300.2
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300.2.2

300.2.3

Error handling

ATLAS attempts to trap all possible errors, and to
provide a meaningful message to the user when one
cccurs. The following methods 7. : directed to that end.

a. Common block /KERRYK/: Variable KERRPR is the
count cf fatal errors, KERR@GRS (or KWARN), the
count. of non-fatal errors. They should be
incremented each time an error of the appropriate
type is encountered and a message written,
containing the worc "erroar" for fatal errors,
"warning" tor non-fatal errors. In preprocessors,
fatal errors should not halt execution. In
jostprocessors, warnings conly should be issued, and
processing allowed to cortinue in the program. Tne
reasoning behind these conventions is that by
completing all preprocessing, mMcre errors per run
can be detected and corrected, while post
processing errors do not rnecessaiily mean an
execution is without usefulness, and should not end
it.

b. SNARK errors: Use the SNARK SETEKR command to trap
matrix errors. It is also otten useful tc use the
INVENTYRY capability of SNARK.

System mode errors as the result of bad data or
incorrect parameters should be avoided through the use
of checks within the code.

UPDATE procedures

ATLAS system integrity is maintained via the UPDATE
program. It is essential that consistent practices be
used in this process.

a. Whenever making a system update, comments should be
included in the update giving author, date, and
purvose, and similar comments should go into the
routines being updated.

b. When adding decks or C@PMDECKs, *ADDFILE should be
used. They should be inserted alphabetically per
section 502.1. Deck names should match the name ot
the routine being added.
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Ce.

Cards submitted tor system updates must have been
run freviously in checkout. Each deck of UPDATE
directives submitted must be headed by the
tollowing two cards:

*IDENT  XXYXnmn
*CYMPILE NYB@#IIM, NOFPRTN

where XYXX are the first U characters of the module
name, and nnn 1s the number ot the current system
update. Any adding or purging <f decks must follow
the correction set, if dany, and should he
accompaliled by appropriate upcdates to the Dummy
PLLPL, headed by:

¥*IDENT DXXXXnn

Docunmentation

ATLAS documrentation 1s intended to clarity code,
tacilitate program usage, and describe code and theory
developments. Each ATLAS programmning tasx includes both
code and documentation.

d.

e
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Source code camments: These comments have the
basx¢ purpuse of making the code easier to .ead.
In addition, eacn program or routlae shouid have a
set of comments giving purpose, -t o date,
update and checkout history, tile _.ag., and a
agescription of variables in common blocks and
calling s=qguences.

ATLAS déGocuments: 1In tart, these consisi of the
rresent document, the Users anual, reference 1-1,
ana the File Cateloa, retference 1-2.

Checr. 1t wocunentation: This documentation occurs
in *he torw of cormments in the checkout decks, and
1s described in section SCi.



400. DATA MANAGEMENT

This section describes data management of the program
communication files, which constitute the data base for all ATLAS
information. Since scratch files are defined by each program
module according to need and then released befor: another module
is entered, the data management of these files is left up to each
module,

Or. the communication files, there exist three categories o
information here described as table matrices, element or nodal
matrices, and gross matrices.

a. The table matrices contain various types of reterence
data: coordinate tables, nodal correspondence takles,
finite element tables, etc. They are of such limited
size that they can be fully contained in the core
memory. In order to Keep core requirements to a
minimum, tre tables are designeda in a compact format by
packing information in cach 60 bit word. This apgroach
is based on the assumption that it is less expensive to
unpack informatior than to execute on a larger field
length.

b. Element or nodal matrices contain properties relevant to
each structural element or node, i.e., finite element
stiffness and mass matrices, nodal loads matrices, etc.
These matrices normally require a subdivision into
several logical records on disk. The core memory will
only be able to contain one or a few records at a time.
Word packing is used to & limited extent to store
various control information related to each element or
nodal macrix.

c. Gross matrices contain properties which relate to a
complete analysis model, i.e., assembled stitfness, mass
or load:s matrices. The matrices can generally be very
large and therefore, have to be subdivided into numerous
logical records in order to be processed in core. Very
littlie control information is reguired for these
matrices; consequently, word packing is not used.

400.1 MATRIX NAMING

Lach matrix on the data communication files is
adentitied by a name which is either predetermined in
the program code, or defined Ly the user at execution
time. Generally all table matrices and the element and
nodal matrices will have tixed names, whereas most gross
matrices will have user defined names. Because of the

5001 TN PROY £ MOT P

- - L R ol e o - e
[ - NPV Loy ' *



400.1.1

400.1.2

user *s involvement in their naming, the gross matrices
are called user matiices. The random index names
associated with data records tor tixed name matrices or
user matrices are tormed with the matrix name as a
basis, as aescribed in the following two subsections.

Fixed Name CoOL..ontions

The rxrandom index name tor a4 1ixed name matrix contains
trom 1 to 7 characters which are left adjusted in the
word, tollowed by zero bits. In general the index name
1s conposed ot three tields A, B and C with contents as
de scribed below. The length ot each may vary from one
matrix to another. Unused parts or a field are zero
filled.

1l A | B | C | 000 |
| 7 char ] i
A - The matrix name consisting ot an alphanumeric

string starting with a letter. For the file
DATARNF the 1irst letter 1s associated with the
Preprocessor submodule that generates the ma*trix,
as descraped in table 600-1. For all other tiles,
there are no restrictions as to choice of ma rix
name .

B - This tiela 1s used to distinuuish between separate
logical records of the same matrix. It contains
the disilay code representation of the record
number. This tield is omitted if the matrix always
consists of one logical record.

C =~ Zach character ot this 1ield is used to index the
matraix witn respect to a certain condition; for
instance, the data set number, the staaqe number,
the Mach number, etc. With a display code
representation of each condition (numbers and
letters only are permitted), a maximum ot 44
conditions may be accommodated.

Usexr Name Conventions

The random index name tor a user matrix consists of nine
lett adjusted characters tollowed by six zero bits. The
name 1is composed of two ficlds A and B with contents as
described below. Unused parts of a field are tilled
with zero bits.

400.2
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1 A L B_ 1 0}
{ 7 char. I 2 |
e A - The user detined matrix name consisting of from 1
- to 7 alphanumeric characters.
B - This field is used to distinguish between separate

lcgical records of the same matrix. it contains
the binary representation of the record number.

400.2 MATKIX ACCESSING

Reading and writing of matrix records on the data
comnunication files are performed by the SNARK
statements KDMATRB and WTMATRRB, reference 10-1. Before
the actual transfer can be made the proper record index
name and file name have to be identified. Depending
upon the type of matrix to be accessed, i.e., fixed name
o1 user matrix, the following approact.es are used:

a. In the case of a tixed name matrix the name of the
communication file must be known at programming
time. The sub-fields A, B and C of the random
access index are determined as follows: Field A
must be detined at programming time. Field C is
set by masking in the actual conditions that apply
for the particular case. Field B is updated
sequentially for each matrix record being
transferred using the ATLAS library routine INCR.
Existence of a particular record should be tested
with the library routine 1IFRKEC.

b. User matrix names are managed via an index catalog
! which is maintained on the file SYSRNF. The

catalog consists of two parts: the matrix name
catalog MAN, and the matrix parameter catalog MAC.
At any point during processing, the matrix name
catalog will contain one entry for each user matrix
detined with the contents:
1. User matrix name

2. Pointer to associated entry in the parameter
catalog

The parameter catalog contains:
T 1. File name where matrix is stored.

2. Matrix row dimension.

400.3
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400.3.1

3. Matrix colunn dimension.

4, Matrix type indacator specifying that the
matrix is stored according to one of four
possible formats - rectangular, Symmetric,
diagonal or null matrix format.

5. Maximum reccrd size used.
6. Number of records used.

Access to the two catalogs is performed by the
ATLAS library routines GMISRT and GMLKUP (sec. 900)
via the common block MATTAB (sec. 100).

Fields A and B of the random index name are
determined as follows: Field A is supplied as
input from the ATLAS statement for the appropriate
program module. Field B is updated sequentially
for each matrix record being transferred using the
ATLAS library routine IN(RB.

SNARK MATRIX STORAGL FORMAT

All takles and matrices on the ATLAS communication files
are stored according to the SNAKK matrix format. In
this rormat each logical record has the following
structure:

SNARK Header Information

Matrix Body

Checksum Worad

IS SR SR

The characteristics ot each ot these record components
are described in the subsequent subsections.

SNARK header Information

The SNARK header information, as shown in table 400-171,
is stored and retrieved by SNARK statements
DEFID,EXTID, EXTAUX, and STYAUX (ret. 10-1).

400.4
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Table

400-1 SNAKK Matrix Header Information

contents

n

Contains MATRIX1 in H-format

SNAKK matrix type indicator (H-format) which

is one ot the following:

REAL - Matrix body contains floating point
numbers only. Zero elements will not
be stored on disk.

MIXED - Matrix body contains floating point,
integer and/or alphanumeric
information. Zero words will be
transferred to daisk.

DIAGYNAL - Matrix body contains a diagonal

matrix stored as a vector.

NULL - Matrix body contains zero elements
only. NoO matrix elements are stored
on disk.

Submatrix row dimension (=m)

Submatrix column dimension (=n)

Note that the product m*n should be equal

to the length of the mwatrix body. m and n
will therefore often not be the true dimension
of the matrix.

Pointer to word 6+k

Matrix name, with the tirst word being the
date of the matrix generation (k words total)
Note that matrix name is not the same, oOr
associated with, the matrix index name (see
ref. 10-1).

Ten words containing the usert's auxiliary ID.
In ATLAS the first two words of the ID are
reserved for the following information:

ID1 - Contains the communication file name
1D2 - Contains the matrix index name

This information is generated and used by the
checkpoint /restart capability.

Not used
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The SNARK matrix type specitied in word 2 of the header
is used by the I/¢ routines to determine whether or not
the contents ot the matrix body can be compressed when
transferred to disk, or expanded when traasferred to
core stcrage. It has no relation tO the matrix types
defined for user matrices in section 400.2, which will
be further described in the following secticu.

Matrix Body

The tixed name matrices do not have a common storage
format for the matrix bocdy. Reference 1-2 should be
consulted in each particular case to explain the
contents.

The type of user matrix, as identified in the user
matrix cataloyg, reflects a special format of the SNARK
matrix body. These formats for rectangular, symmetric,
diaqonal and null matrices are described below.

a. Rectangular Matrix

[D.SF 1XniX,| --. -1Xn}

X,-Xn: The elements of a row of a matrix.
Kows are stored consecutively, each
row being contained completely
within a data record.

b. Symmetric Matrix

11 J1Xy .00 1Xd1IjJ(Xe 1. .1 Xdj

1: Row number in matrix

J: Colunn number of first non zero matrix
element in row 1

Xy-Xd: Farst non zero element in row I throuah
the diagonal matrix element. kows are
stored consecutively, each row up to and
including the diagonal element being
completely contained within a data record.

400.06
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Diagonal matrix

The diagonal matrix elemenits are stored as a
vector.

Null Matrix

Each null matrix nust be represented by one data
record in order to be recognized by the
checkpoint /restart facility. The contents of the
matrix body are not interrogated.

Checksum Word

£

The checksum word 1s set and interrogated by the
SNARK I/¢ routines to check the integrity of the
adata transter. The word contains the loaical sum
of the complete matrix record, except word 6 (the
date) of the SNARK header. The checksum is
computed by the BCS library routine LCKSUM.

400.7
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500. ATLAS SYSTEM OPERATION

The ATLAS system is maintained on both tape and disk. The
following sections discuss the methods used to ensure system
integrity, to standardize checkout procedures, and to gain access
to either ATLAS system.
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501. ATLAS SYSTEM FILES

The ATLAS 4.0 system is kept on two magnetic tapes, the
relocatable tape and the absolute tape, and two sets of permanent
files.

501.1 RELOCATABLE TAPL

The relocatable tape contains all of the files necessary
for ATLAS code development (see sec. 502): the UPDATL
program library (@LDPL), relocatable files, and dummy
routines for each processor, ali system library
routines, and the precompilers (for tape structure, see
sec. 505.1).

501.2 ABSOLUTE TAPE

The absolute tape contains all of the files necessary
for an ATLAS execution: the absolute code for each
processor, the system libraries, and the precompilers
(for tape structure see sec. 505.2).

501.3 ATLAS PERMANENT FI1LLS

One set of ATLAS permanent files is a developmerntal
version of the code from the latest absolute tape. The
tiles are generally replaced after every update to the
system but are subject to change and do not always
reflect a single absolute tape. The other set of
rermanent files is from the released absolute tape and
is intended for production use.

501.1
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502. ATLAS SYSTEM MAINTENANCE

Moditication ot the ATLAS code is based on the files on the
relocatable tape, which contains an UPDATE program library
(¥LDPL), the relocatable decks in load order, and a dummy deck
tor each module.

502.1 PLDPL

The UPDATE @LDPL contains a source code deck for each
routine and CPMDECKs for most of the ¢ mmon blocks in
the processor. The deck names coincide with the names
of the subroutines and the common blocks. Only one
source deck is used tor each routine, despite multiple
uses of the routine in the processor. @VEKLAY cards are
not needed on programs since the dummy routines supply
all such cards.

The decks in the @LDPL are ordered alphabetically in
three groups: C@MDECKs, SNARK decks, and F@RTRAN
routines. Two special decks, NZB@@IM, which follows the
SNARK decks and N@FZRTN, which follows the F@RTRAN
decks, are written to the C@MPILE file each time a
mudule is updated. N@BZ@IM contains a dummy SNARK
program and a *CWE@R 15 card, which writes an end-of-
file mark on the C@MPILL record. N@F@RTIN is a dummy
FKRTRAN routine. This procedure results in the C@MPILE
file always having two files, one of SNARK routines, one
of FOKTRAN routines.

502.2 RELOCATABLE FILES

Each relocatable file contains all of the @VERLAY cards
and relocatable code necessary to load a module
(excluding code from the libraries). Thus, if a routine
appears in two overlays of a processor, it appears twice
in the relocatables.

502.3 DUMMY ROUTINES

Each module has a set of dummy routines associated with
it consisting only of @VERLAY, PRPGRAM, SUBRGUTINE, and
END cards. This deck determines the overlay and
subroutine structure of the module code. It is used in
conjunction with the C@PYLL utility to build the
relocatable file for the module.

502.1
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502.4

502.5

MAINTENANCE PROCEDURE

Changes to an ATLAS processor code are made with
upaates. A system update, involving several processors,
writes a new relocatable tape, loads the entire system
and writes a new absolute tape.

Each system update is numbered sequentially (UD01,
Ub02,...). This number is retlected in the UPDATE IDENT
cards. Dummy UPDATE IDENTS are prefixed by a D. The
name poriion of the UPDATE I1DENT is taken from the name
of the module, as are the names ot the PLDPL,
relocatable and absolute files.

For processor XXXXaaaa:

XXXX@LD - Update library file
XXXXREL - Relocatable file
XXXXQLF - Absolute file

*IDENT XXXXnn - Update to code, system

update nn
Update to dummies, system
update nn

*IDENT DXXXXnn

ATLAS AND DUMMY

The (ATLAS,0,0) overlay of ATIAS is referred toc as the
real ATLAS. The relocatable tile for this overlay is
ATLASK and its source code is in ALIB@LD. A special
procedure is used when loading ATLASK to insure that all
CDC Record Manager routines needed throughout the ATLAS
system are loaded in the (ATLAS,0,0) overlay. The
resulting full load map is then scanned by a program
called AUTPDUM which generates compass source code.

This source code is compiled and forms DUMMYR. When
DUMMYK 1s loeded to form the (DUMMY,0,0) overlay, the
resulting absolutes duplicate the (ATLAS,0,0) overlay
with identical common blocks, routines, and entry
points. This enables overlays loaded with DUMMYR to
execute with the (ATLAS,0,0) main overlay which was
loaded previously. All ATLAS primary and secondary
overlays including the C@NTRYL overlay are loaded with
DUMMYK. Whenever an update 1s made to any routine which
is loaded in the 0,0 overlay, DUMMYK must be remade to
retlect changes in routine lengths and entry points.

502.2
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502.6

VERS1ION IDENTIFICATION

Information identiftying the version of ATLAS being
executed is stored in the VIPER common block (sec.
100.2.%). The routine VERSI@N in VLIB sets up the
values in VIPER. VLIB is loaded with the control
program. Each time the ATLAS system is loaded using the
L@ADKEL procedure on CATM (sec. 503.2.8), the program
TRACE generates source code for VERSI@N. This source
code 1is compiled and the VLIB library is made from the
resulting relocatables of VERSI@N.

502.3
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503. CATALOGUED PROCEDURES

Control card procedures are used with thie CALL utility to
simplity the running of a job. The ATLAS procedures are on file
CATM, and are used tor ATLAS program executions, and maintenance
and checkout rrns. Input and output refer to files required or
produced by the procedure. Reserved names are those files or
regasters which will be modified in the procedure.

503.1 KUN PROCEDURES
AT@DISK, ATTACH, C@NTR@L, DRPPRNF, FILES, K@NTRYL, SH@ART

503.1.1 A ISK

PUKPOSE - AT@DISK copies the absolute tape onto separate
disk tiles.

USAGE - CALL(CATM,ATZDISK)

INPUT - ATLASMT, the ATLAS absolute tape.

OUTPUT - All files named in section 505.2 except CATM.

RESEKVED NAMES -~ None

503.1.2 ATTACH

PURPOSE - ATTACH gets the permanent file versicn of
ATLAS.

USAGE - CALL (CATM,ATTACH)

INPUT - None

OUTPUT - The ATLAS permanent files

RESERVED NAMES - None

503.1.3 CPNTKEL

PURPOSE - C@NTRPL compiles and loads an ATL2S control
program containing no SNARK statements.

USAGE - CALL (CATM,CONTR@AL) or
CALL (CATM, CONTRQL (INPUT=intile,
@YUTPUT=outfile))

INPUT - A file containing the usert's ATLAS control
program. Default is INPUT.

503.1
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503.1.5

503.1.6

OUTPUT - a. Overlay fi.e C@NTR@L containing the
absolutes cf the control program.
b. A file containing the listings from the
compiling and loading. Defaul* is

2UTPUT.
RESERVED NAMES - CREL, PEL, QX8, ©OX13, ©OX18, FO0, F1,
F2, F3, Fu4

DR@GPRNF

PUKPOSE - LR@PRNF returns the data communication files
to tacilitate multiple ATLAS runs in one job.

USAGE - CALL (CATM,DR@PRNF)

INPU1 - None

OUTPUT - None

KESERVED NAMES - lone

FILES

PUKPOSE - FILES gets the develorment version of ATLAS
from permanent file.

USAGL - CALL (CATM,FILES)

INFUT - None

OUTPUT -~ The ATLAS development version permanent files

RESERVED NAMES - None

RUNTKPL

PURPOSE - K@NTRJL compiles and loads an ATLAS coitrol
program containing SNARK statements.

USAGE - CALL (CATM,K@NTR@L) or
CALL (CATM ,K@NTKQ@L (1NPUT=infile,
ZUTPUT=cutfile))

INPUT - A file containing the users ATLAS control

program. Default is INPUT.

ouTPUT a. Overlay file C@NTRYL containing the
absolutes of the control program.

503.2
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503.1.7

503.2

5.3.2.1

503.2.2

b. A file containing the listings from the
compiling and loading. Default is

PUTPUT .
RESERVED NAMES -~ CREL,REL,(0X8,0X13,
©X18,F0,F1,F2,F3,F4,F5
SHZRT
PUKPOSE - SH@RT gets a short portion of the permanent
file version of ATLAS
USAGE - CALL {CAT™M, SHPRT)
INPUT - hune
OUTPUT - The ATLAS permanent files tor control

prougrams, input, output, and print.
RESERVED NAMES - None
MAINTENANCE PROCEDUKES
ATYFILE, ATATAPE, DRPPABS, DRYPREL, DUMUDT, FICHE,

LIBRARY, LYADKREL, REWABS, REWREL, RT@DISK, RT@FILE,
RTYPLGY, RTYTAPE, UPDATE, PRRCUP, FULLUP

A 11LE

PURPOSE - AT@FILE copies the absoclute tape files to one
file, ATLASMT.

USAGE - CALL (CATM,AT@FILE)

INPUT - ATLAS absolute files (sec. 505.2)

OUTPUT - ATLASMT

RESERVED NAMLS - None

ATTAPE

PURPOSE - ATZTAPE copies the absolute fi_es to tape.
USAGF ~ CALL (CATM,ATCTAPE)

INPUT - ATIAS absolute files (sec. 505.2)

OUTPUT - File MT on +ape and a catalog of MT on @UTPUT

RESERVED NAMFS - None

503.3



503...3

503.2.4

Su3..2.5

503...0

DAPPALS

PURPUSE

OSAGE
iNpUT

ourpuy

DRPPABS returns all ot the ATLAS absolute
tiles.

CALL (CATM,DRJPABS)
None

None

RESERVED NAMLES - None

PURPOSE

ULAGE

INPUT

ouTpPuT

t

|

DRPPRFL 1eturns all ot the tiles trom the
1elocatable tape except CATM

CALL (CATM,DRZPREL)
NoIe

None

RESERVEDR NAMES - None

DUMULT
PURPOSE - DUMUDT is used to upddate the dummy decks.
USAGLE - CALL (CATM,DUMUDT (REL=AXXXREL,
INPUT-1nt1le,dUTPUT-0uttile)) where XXXX are
the tirst fow letters ot the module name.
INpPUT - Update corxrection set. Detault file - INPUT.
ouTPUT - . Updated DUMM@LD and velocatable file and
b. Listing or the chanaed dummy deck on
vouttile®., Detault tile PUTPUT) .
RESERVED NAJES - YLDPL, CAMPILE, (YR, @UT, NEW, R1
FICHE

PURI'OSE

USAGY

INPUT

X |

|

1

ok

F1CHE writes the GUTPUT tile to tape tor later
use as microtiche input.

CALL (UATM, F1CHE)

AUTPUT tile

503.4
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503.2.7

503.2.8

503.2.9

503.2.10

OUTPUT - File FT on tape

RESERVED NAMES - FO0

L1BRARY
PURPOSE - LIBRARY produces ATIASL from ALIBREL and
SNKLKEL, CLI1B trom CLIBREL, I1LIB from ILIBREL,
and SNKLIB from SNKLREL.
USAGE - CALL (CATM,LIBRARY)
INPUT - ALIBREL, CLIBREL, SNKLREL, ILIBKEL
OUTPUT - ATLASL, CLIB, ILIB, SNKLIB -

RESERVED NAMES - LIB i

L@ADKREL

PURPUSE - T@ADREL is used to load the ATLAS relocatables
during an update.

USAGE - CALL (CATM,L@ADREL)

INPUT - ATLAS relocatables on LG@ and ATLASL

QUTPUT - ATLAS absolute tiles

RESEKVED NAMES - None

REWABS

PURPOSE - KEWABS rewinds the files from the absolute
tape.

USAGE ~ CALL (CATM,REWABS)

INPUT - ATLAS absolute files

OUTPUT - None

RESERVED NAMES - None

REWREL

PURPOSE - REWKEL rewinds the files from the relocatable
tape.

USAGE - CALL (CATM, REWREL)

oo
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INpUT - All files from the relocatable tape
OUTPUT - None
RESERVED NAMES - None

503.2.11 R I5K

PURPOSE - RTWDISK copies the relocatable tape onto
separate tiles.

USAGEL - CALL (CATM,RT@DISK)

INPUT -~ ATLASRT, the multi-file file from tape.

QUTPUT - All f1iles in section 505.1 except CATM.

RESERVED NAMES - None

503.2.12 RIPFILE

PURPOSE -~ KTPFILE copies all of the relocatable tape
tiles to one file, ATLASRT.

USAGE — CALL (CATM,RT@FI1LE)

INFUT - ATLAS relocatable tape tiles.

OUTPUT -~ ATLASRT

RESERVED NAMES - None

503.2.13 RTYLGY

PURPOSE - RTPLGY copies all ot the relocatable files to
LGP in preparation tor loading.

USAGE - CALL (CATM, RT@LGQ)

INPUT - ATLAS relocatable tiles

OUTPUT - LGP

RESERVED NAMLS - None
503.2.14 RIPTAPE

PURPOSE - RTWIAPE ccopies the relocatable tape files to
taje.

USAGE - CALL(CRTM,RTQIALE)

503.6
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503.2.15

503.2.1

503.2.17

INPUT

ouTpur

The ATLAS relocatable files

File RT on tape and a cataloa of RT on @UTPUT

RESERVED NAMES - ATLASRT

UPDATE
PURPOSE - UPDATE is used to update the module @LDPL®s
and relocatables.
USAGL - CALL (CATM,UPDATE (UDL=XXXX¢LD,
REL=XXXXKREL, INPUT=intile, YUTPUT=outfile))
where XXXX are the first four letters of the
module name.
INPUT - UPDATE correction set. Default file - INPUT.
OUTPUT - a. Updated PLDPL and relocatable tiles.
b. Listings on tile "outtile" (default-
PUTPUT)
RESERVED NAMES - PLDPL, CAMPILE, SNARKF, X8, 0X13,
VX188, CZR, YLD, NEW, R1
PRECUP
PURPUSE - PRECUP is used to update a precompilert®s
YLDPL, relocatables, and absolutes
USATE - CALL (CATM,PKECUP,N {(UDL=XXX@LD,
KEL=XXXREL,ABS=absfile,
INPUT=intile,pUTPUT=0utfile))
where XXX are the 3 characters identifying the
precompiler.
INPUT - Update correction set. Detault file=INPUT
OUTPUT - a. Updated PLDPL and relocatable and
absolute files
b. Listings on "outtile" - @UTPUT
RESERVED NAMES -  @LDPL,C@PMPILE,MACF,
PX8,0X13,0X13,BMPD, BNEW
FULLUP

PURPOSE - FULLUP is used to make a full update ot a

module®s @YLDPL and relocatables to get a
complete program listing
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503.3

503.3.1

503.3.4

USAGE - CALL (CATM,FULLUP, N (UDL=XXXX@LD,
REL=XXXXREL, INPUT=1nfile, @UTPUT=outfile)

where XXXX are the first tour letters of the
module name

INPUT - UPDATE correction set. Default file=INIUT
OUTPUT - a. Updated PLDPL and relocatable files
b. Listing on file %outfile”" (default-
JUTPUT)

RESERVED NAMES - YLDPL,CPMPILE, SNARKF ,
PX8,0X13,0X18,C¥YR,0LD,NEW,R1

CHECKOUT PROCEDURES

CHEKPUT, CHEKRUN, C@MMENT, DATAUP, DIYDISK, DTYTAPE

CHEK@UT
PURPOSE - CHEK@QUT is used toO write the ATLAS checkout
decks to tile CHEK@UT.
USAGE - CALL (CATM,CHEK@UT (INPUT=infile,
@U1PUT=0outfile))
INPUT - File of UPDATE directives. Default-INPUT
OUTPUT - a. The checkout decks requested on tile
CHEK@QUT
b. Listings on "outtile®™ (default - @UTPUT)
RESERVLED NAMES - None
CHEKKUN
PURPOSE - CHEKRUN is used to run the checkout decks
USAGL = CALL {(CATM,CHEKRUN (G=n,INPUT=infile,
@UTPUT=outtile)) where n is the number of
decks to be run.
INPUT - File of update directives. Default - INPUT
OUTPUT - Listinas of n ATLAS executions on "outfile®
(detault-@UTPUT)
RESERVED NAMES - All data tiles, F0, P1, F2, F3, Fu,
FS5, 0X8, 0Xx13, ©X18, CREL, REL,
CYONTRPL, K1
503.8
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503.3.3

503.3.4

503.3.5

C@MMENT

PURPOSE ~ C@MMENT is used to write the ATLAS checkout
form in the dayfile.

USAGE - CALL (CATM,CgMMENT)
INPUT - None

RESERVED NAMES -~ None

DATAUP
PURPOSE - DATAUP is used to perform updates to the ATLAS
checkout decks.
USAGE - CALL (CATM,DATAUP (INPUT=intile,
@GuUTPUT=0outfile))
INPUT - UPDATE correction set. Default - INPUT.
OUTPUT - a. Updated @LDPL (CHEK@LD) .

b. Modified decks written to CHEK@UT. .
c. Listings on "outfile®". (detault - f
AUTPUT) t

RESERVED NAMES - NEWPL

DTPDISK f

i
PUKPOSE - DT@DISK copies CHEK@LD from tape file IT. 1
USAGE - CALL (CATM,DTODISK) {
INPUT - File 1T on tape. :
OUTPUT - CHEK@LD

RESERVED NAMES - IT
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503.3.6

DIPTAPE

PURPOSE - DTYTAPE copies CATM and CHER@LD to tape file
@T.

USAGE - CALL (CATM,DT@TAPE)

INPUT - CATM, CHEK@LD

OUTPUT - Tapec ftile UT and a catalog of 4T on ZUTPUT.

RESERVED NAMES - T
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504. ATLAS CHECKOUT DECKS

ATLAS checkout decks are maintained on tape in an UPDATE
JLDPL format. The decks are maintained and run using
procedures on file CATM (sec. 503.3).

The checkout runs conform to the following reguirements:
a. data tape or file manipulations are not allowed;

b. each deck is executable as a standard ATLAS job;

Ce. matrix checksums are printed.

Tliey are set up as follows:

$DECK XXXXnn (or YXXXXnn)

BEGIN C@NTRJL MATRIX PR@PGRAM XXXXNN (or YXXXXNN)
PRZBLEM ID

comments describing deck

COoOOQOO0

CALL REQFL (tield length)
checkout control program

SWEZK
ATLAL checkout data (if reguired)
IWEZR

Each deck name is the same as the control program name and is
constructed fron the module name and the deck number, e.g.,
MASS01. 1If the deck tests any of the following
classifications, the prefix Y of the above example is
replaced with tne appropriate letter.

Preprocessor -
Postprocessor -
Plot ~
Library routine -

HtoeH

COMDECRs should start with a C, e.g., CSTIF03.
Every control program must be a SNAKK program.

The PRYBLEM 1D briefly describes the checkout deck.

504.1
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Comments fully describing the purpose of the checkout deck
follow the PRYBLEM 1D statement. These comments supply the
1ollowing information:

Module

Purpose

Author

Run History

Updates

Run Cost -~ CRUs, CP Time

Core

Reterences

Method - include description of any checkout switches

Routines Checked

noococomnooconNnOonaooOOOCcO0n

The call to REQFL reguests the rield length needed for
execution. This call allows the economical running of the
deck without exact knowledge ot the core requirements.

The control program is terminated by a $WEPR card. Any
checkout data present is terminated with a second $WE@R.
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505.1

File

1

b

Name
CATM
CATN

DUMM@LD
ACIZLD
ACIREL
ACI
SYSTPK@
APC@LD
APCREL
ATLASPC
MAC@LD
MACREL
MAC
MACLIB
SNK@LD
SNKREL
SNARK
SNKL@LD
SNKLREL
SNKLIB
TRACPLD
TRACREL
TRACE
ATLASR
ATLAS
DUMMYR
ALIB@ZLD
ALIBREL
CLIBREL
1L1B@LD
1LIBREL
ADDI@LD
ADDIREL
AF10@LD
AF10REL
CH@LBLD
CHPLKEL
DESIPLD
DESIKEL
DUBL@ZLD
DUBLREL
EXTR@LD

505.

RELOCATABLE TAPE

TAPE STRUCTURE

contents

ATLAS contrcl card procedures
with random access table
ATLAS control card procedures
without random access table
Dunmy deck @LDPL

ACI @LDPL

ACI relocatables

ATLAS Catalog Interpreter
ACI statement file

ATLASPC @LDPL

ATILASPC relocatables

ATLAS precompiler

MAC @LDFL

MAC relocatables

MAC precorpiler

MAC library

SNAKK @LDFL

SNARK relocatables

SNARK precompiler

SNARK library @LDPL

SNARK library relocatables
SNARK library

TRACE {LDPL

TRACE relocatables

TRACE program

PVERLAY (ATLAS,0,0) relocatables

@AVERLAY (ATLAS,0,C) absolutes

@VERLAY (DUMMY ,0,0) relocatables

ATLAS library QLDPL
ATLAS library relocatables
Control librarv relocatables

Interactive control library @LDPL
Interactive control library relocatables

Add/Interpolate @LDPL
Add/Interpolate relocatables
AF1 YLDPL

AF1 relocatables

CHZLESKY @.DPIL

CHOLESKY relocatables

DESIGN @LDPL

DESIGN relocatables

Doublet Lattice @LDPL
Doublet Lattice relocatables
EXTKACT JLDPL
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EXTRREL
FLEX@LD
FLEXREL
FLUTWYLD
FLUTREL
GKAP@LD
GRAPREL
INPTYLD
INPTKEL
INTEJLD
INTEREL
LPADPGLD
1PADKEL
MACH@LD
MACHREL
MASS@LD
MASSREL
MERG@LD
MERGREL
MULT@LD
MULTREL
PTPTYLD
@WIPTREL
PRNT@LD
PRNTREL
RHY3PLD
KRH@3REL
STIFQLD
STIFREL
STREPLD
STREREL
VIBR@LD
VIBRREL

ABSOLUTE TAPE

Name

CAT™
ACI
ATLASPC
SNARK
SYSTPR@
ATLASL
CLIB
ILIB
VLIB
DUMMYR
ATLAS
ADDI@LF
AF10QLF

EXTRACT relocatables
Res'dual Flexibility @LDPL

Residual Flexibility relocatables

V-G FLUTTER ¢LDPL

V-G Flutter relocatables
GRAPHICS @LDPL
GRAPHICS relocatables
INPUT @LDLPL

INPUT relocatables
INTERPPLATI@N @LDPL
INTERPGLATI@N relocatables
L@ADS @LDPL

LYADS relocatables
MACHBZX @LDPL

MACHB@X relocatables
MASS @LDPL

MASS relocatables
MERGE PLDPL

MERGE relocatables
MULTIPLY @LDPL
MULTIPLY relocatables
JgUTPUT @LDPL

PUTPUT relocatables
PRINT @2LDPL

PRIMNT relocatables
RH@3 @LDPL

RH@3 relocatables
STIFFNESS @LDPL
STIFFNESS relocatables
STRESS ¢1LDPL

STRESS relocatakbles
VIBRATIUN QZLDPL
VIBRATI@N relocatables

Contents

ATIAS control card procedures
ATLAS Catalog Interpreter
ATLASPC precompiler

SNARK precompiler

ACI statement file

ATLAS library

Control library

Interactive control library
Version 1library

PVERLAY (DUMMY, 0,0) relocatakles
PVERLAY (ATLAS,0,0) absolutes
Add/Interpolate absolutes

AF1 absolutes

505.2
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
58
39
40
41

BUCK@LF
CH@PL@LF
DESIUYLF
DUBL@LF
EXTROLF
FLEX@LF
FLUTYLF
GRAPOLF
INPT@LF
INO20LF
INO2@LF
INO3@LF
INOU@LF
INOSQLF
INO6ZLF
INO7QLF
INTEQLF
1PADGLF
MACH@LF
MASS@LF
MEKGZLF
MULT@LF
P2rPTPLE
PRIN@LF
KRB@3@LF
STI1FQLF
STREJLF
VIBRALF

BUCKLING absolutes

CHPLESKY absolutes

DESIGN absolutes

Doublet Lattice absolnutes
EXTRACT absolutes

Residual Flexibility absolutes
V-G Flutter absolutes

GRAPHICS absolutes

INPUT absolutes

INTERPRLATIPN absolutes
LPADS absolutes
MACHBZX absclutes
MASS absolutes
MERGE absclutes
MULTIPLY absolutes
PUTPUT absolutes
PRINT absolutes
RHP3 absolutes
STIFFNESS absolutes
STRESS absolutes
VIEBRATI@N absolutes

505.3
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600. ATLAS PREPROCES3ORS

600.1 PUKPOSE

The ATLAS Preprocessors read the data for the various
ATLAS Processors, and incorporate it intc the
appropriate natrices for subsequent use. This code also
reads matrices trom save files generated in previcus

-

e,y -

©00.2

o00.3

ATLAS runs.
ACCESS

The Lrep.ccessors are all overlays on file INPT@PLF,
which is accessed by one of the following Control
progra. statements: (sec. 200, ref. 1-1)

READ INPUT
L@AD FILES (plist)
L@AD MATRIX (plist)

RLAD INPUT COMMAND

ATIAS data is divided into sections beginniny with
"BEGIN name DaTA"™ records. Upon encountering such
records, control is transterred to the appropriate
secondary overlay to process the ensuing recoids.
Secondary overlays, matrix naming conventions and

references to appropriate sections of reference 1-1 are

given in tabie 600-7,

ARRCESIT Fhad Aok NOT FILMED
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Table 600-1 Preprocessor Secondary Overlays

- ——— - ——— - - - —~——— o ———— ———— o — —————— ————————

| NAME | OVERLAY | SECONDARY | LEADING MATRIX | KEF |
| | FILE | OVERLAY | NAME LETTER | -1 |
| | | NUMBERS | | SECT. |
| BC | INO2QLF | 1 | K | 106 |
| ELEMENTKEY | 1INO1@LF | 2 i K | i
| GE@YMETKY | INO1@LF | 3, 10B,14B | G | 126 |
| MATERIAL | INO1QLF | 4 | K | 1ue |
| SUBSLT | INOS@LF | 5 i SN, SE | 156 |
| STKESS | INO3@LF | 6 { N 1154 |
| MASS | INC4@LF | 10B-17B | M | 138 |
| STIFFNESS| ING1@LF | 20B-27B | K o152 |
| INTERACT | INOG6@LF | 30B-37B | 1 i 13C |
| FLUTTER | INO7QLF | 40B ! U o122 )
| AF1 | INO7QLF | 42B i A {104 |
! DUBLAT | INO7@QLF | 438 [ D I 116 |
{ MACHB@X | INO7@QLF | Y4B ) B i 136 |
| RH@3 | ING7QLF | 458 | R | 150 |
| LOADS | INO2@LF ' ©S50B-578B | L | 134 1
| DESIGN | INO3@LF | 60B8-61B | N | 112 |
| DETAIL | INO3@LF | 62B | N Po1e g

- ————— e . S e - —— — — — T — i ———— — —— ——— A v T . —— ——

600.4 LyAD COMMANDS

These commands result in the calling of overlay

(INPTy .F,1,77B). If the substructure options described
in section 230, reterence 1-1, are used, overlay (1,76B)
is also called.

000.5 ADDITION OF PREPROCESSING CAPABILITY
a. <hanges t2 PVERLAY (INPTELF, 1,0) -PREPR@C

1. Change dimension of IDATA array.

2. Change DATA statement for IDATA array.

3. Change limit on D@ loor ending on
staterent 12.

b, If the new data crpability involves the use of
several secondary overlays, flow is controlled
by variables L@VLY and N@VLY in which the
numbers of the current and next overlays are
stored. These are in commo: block /M@PDUCAM/,
which must so appear in the secondary
overlays, - . which contains a scratch area
for communication between secondaries.

5. Change DATA statement for IN@LF array to
reflect overlay fiie.

€70.2
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700. ATLAS TECHNICAL PROCESSORS

Sections 701 through 716 discuss the code and structure of
the ATLAS technical processors. The basic intent is to make
it possible for programmers, unfamiliar with the code, to
gain a fair understanding of the functioning of the module
prior to actually readirg the code. ATLAS communication
files, general program method, subroutine and common usage
are all presented with this intent.

VerrGEeSs Fantia Hedeid NOT FILMED
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701.1

701.1.1

701.1.2

701.2

701. ADDINT PROCESSOR

GENERAL INFORMATION

Purpose

1. sum at corresponding reduced frequencies the sets
of generalized air force matrices, [Q], for two or
more lifting surfaces, and/or

2. interpolate over a set of generalized air force
matrices for an array of reduced trequencies and K-
values to find air force matrices at intermediate
K-values.

Access

This module is called from the ATLAS control program by
the EXECUTE ADDINT(plist) statement (sec. 202, ref. 1-

.

MATRIX ACTIVITY

Name Description File
Input
1 ACMij00 Aerodynamic module AF 10RNF
control matrix DUBLRNF
or MACHRNF
RVYZ3RNF
Sxxxx FLEXRNF
ADDIRNF
2 GF@ijxl Unsteady generalized AF 10RNF
air force matrices DUBLRNF
or MACHRNF
RH@Z3RNF
SXXXXYY ADDIRNF
FLEXRNF
Output
1 XX XXX ADDINT control matrix ADDIRNF
2 AXXXXYY Unsteady generalized ADDIRNF

SRR N

air force matrices
(summed or interpolated)

701.1



A detailled description of the matrix formats is contained in
reference 1-2.

701.3

701.3.1

701.3.2

701.3.3

PROGRAM METHOD

ADDINT consists of one primary overlay, namned ADDINT,
and tour secondary overiays named DECPAR, RSPW, RCCIW,
and RMW.

@VERLAY (ADDI@LF,1,0) - ADDINT

ADDINT establishes labeled common blocks and directs
program ftlow through secondary overlays. No
calculations or input/output are performed in ADDINT.

@VERLAY (ADDIQLF,1,1) - DECPAk

DECPAK is called to

a. Interprret the execution parareters passed to ADDINT
through the ATLAS common block /C@NPARS/.

b. kead the case-condition control matrices written by
the unsteady aerodynamics module (s) and extract the
arrays of K-values.

c. Determine the storage allocation regquired by all
subsequent ADDINT overlays. The array storage is
problem dependent.

d. Any errors discovered during steps a - ¢ will cause
diagnostics to be printed and ADDINT execution to
be terminated.

GVERLAY (ADDIQLF,1,2) - RSPW

For each input K-value, RSPW reads and sums ageneralized
air force matrices, [Q], over all surfaces, and writes
the summed matrices on either -

a. 7TODIRNF as a tull matrix if no interpolatiorn is
desired, or

b. SCRAT1, in NPARTS vectors, 3f it is to be read
later in KCCIW for interpolation. The size of the
vectors, IPSIZE, 1s determined by available core in
the next module, RCCIW, which will have to store
two vectors for each ot the NINK input [Q] matrices
and one vector ot the output [Q] matrix.
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701.3.4 QPVERLAY (ADDI@GLF,1,3) - RCCIW

RCCIW produces ygeneralized air force matrices, [Q], tor
intermediate K-values by interpolating between the [Q]
matrices calculated in RSPW. For each partition i of
the [Q] matrices generated in RSPW repeat steps 4., b.,
c., and d.

a. Read partition i of all NINK [¢] matrices from RSPW
into the rows of the matrxix [GFKIP] which is of
size NINR x IPSIZE.

b. Usinag the subroutines C@MCUB tit a chain of cubics
through each of the vectors formed by columns of
[GFKIP] and the corresponding K-values. This will
produce a matrix of slopes whose elements
correspond to those of [GFKIP].

For each output K-value repeat steps c. and d.

C. Determine the appropriate K-value interval and
interpolate for a partition of the output [Q]
matrix.

d. If NPARTS = 1, write the [Q] matrix and the control
matrix to ADDIRNF. 1f NPARTS>1, write the vectors
to SCRAT1.

701.3.5 @VEKLAY (ADUDI@LF,1,4) - RMW

RMW 15 called to read the NPARTS partitions ot each
interpcoclatea [Q ], merge the partitions, and write the
final matrices on ADDIKNF. The control matrix is also
written onto ADDIRNF.

701.3
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701.4

COMMON BLOCK USAGE

—— . - —— T ————— —— . ——— T e AE — ——— — e ——————— — Y i ———— - A —— — —

CONPARS

|
|
| KERRZR
} KORNDM

o —— —— ——————— - —_—  ——— —— ——— — — ——— —-——— -

LYo (L2) 1 (,3) 1 (L4
| DECPAk | RSPW | RCCIW | RMW |
l | l I l
! | | | |
] X i | I |
! | | | I
! x | i | !
| X ! X ! X ! X |
I X | X ! X | X |
I X l X | x | x !
i X ! X ! x | X |
| x I x | x ! x |
| X | X i x I X |
! X | x I X I X !
! | | I |

o A e e e  —— ——— —— ——— — —— —— — —— — A — i S T — i —_— A — ——— — ——— —— - ——— = ——

701.4.1

701.4.2

et

FILCPM -

KINCEZM -

KZTCOM -

PPTPM -~

S12C@M -

SURCgM -

ATLAS system common blocks, described
in section 100.2.

Contains a count of the number of fatal errors
diagnosed by ADDINT.

Contains the names of the ADDINT scratch and
output files and the names to be assigned to
output matrices.

Contains the array of input reduced
frequencies (K-values).

Contains the array of output reduced
frequencies.

Contains yrogram options specifying action to
be taken (add and/or interpolate) and the
checkout level.

Contains variables defining the problem size.
Contains variables pertinent to the input

surfaces: generating program, Mach number,
Span, altitude, Bret, etc.

701.4
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702.1 GENERAL INFORMATI. N
702.1.1 Purpose
The AF1 Processor generates pressure distributioens,
sectional forces, and generalized air forces for general
three-dimensional contigurations using modified strip
theory (ref. 702-1). Execution options include:
1. Use of externally generated vibration mode shapes
or internally generated rigid body modes
L. One plane of symmetry
3. Experimental correction data
4. Quasi-steady or unsteady danalysis
702.1.2 Access
This module is called trom the ATLAS control proyram by
the EXFCUTE AF? statement (sec. 204, ref. 1-1).
TJu2.2 MATRIX ACTIVITY
Name Description File
Input
1 AFCCi Control Surface Correspondence DATARNF
2 AFCFi Experimental Data DATARNF
3 AFCG1 control Surface Geometry DATARNF
4 AFCSi Control and Size Data DATARNF
5 AFMC1 Modal Control Data DATARNF
6 AFMGi1 Main Surtace Geonmetry DATAKNF
7 AFSL1 Sectional Lift Data DATARNF
8 AFPMi Pitching Mament Data DATARNF
9 AFKRBi Rigid Body Modes DATARNF
10 AFTCi Tab Surtace Correspondence DATARNF
11 AFPTGi1 Tab sSurface Geometry DATAKNF
12 AFUR1 Unit Rotations Control DATARNF
13 AFYG1 Strip Cut Geometry DATARNF
14 Cddd Modal Intexpolation Arrays INTERNF
15 INTABLE Intexrpolation Table INTERNF

70%. AF1 PROCESSOR
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Output
1 ACMij Control and Size Data AF10RNF
2 CAy13JAl Component Forces AF10RNF
3 CGC13 cemrol Surface Geometry AF10RNF
4 C1C1]) Geometry Correspondence Table AF10RNF
5 GF0ijAl Generalized Airfcrces AF10RNF
b MI1Cij Main Surface Geometitry (Part 1) AF10RNF
7 M2Cij Main Surface Geometry (Part 2) AF10RNF
8 SIPij Static Induction Matrix AF10RNF
9 SAyijAl Sectional Forces AF 10RNF
10 TGC13j Tab Surface Geametry AF10RNF
11 Wxxij Mode Shapes AF10RNF
12 XMP1 ) Lift Curve Slopes AF10RN)
70..3 PROGRAM METHCD
The AF1 module includes the primary overlay end four
secondary overlays on absolute file AF10QLF.
Module Overlay
Name Level Descripticn
AF1 (1.0) Controls flow ot execution
AFGE@M (1,1 Generates geometry data
AFSI (1,2) Generates static induction matrix
AFMADE (1,3) Generates mode shapes
AFGAF (1,4} Generates pressures. sectional
forces, and ageneral.zed airforces.
702.3.1 PVERLAY (AF10pLF,1,0) -AF1

Aa.

b.

d.

Retrieves and checks execution parameters from
common block /CANPARS/.

Reads control information from file DATARNF and
stores this data in labeled common block /C@NTRL/
for communication with secondary overlays.

Each secondary overlay i1s preloaded to determine
the length ot available blank common storage. A
summary ©of available and reguired blank common area
is printed. The job is aborted if insufficient
tield lendth is available for the problem size.
Secondary overlays (1,1), and
(1,4) are called.

(1,2, (1,3),

702.2
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¢ 702.3.2

702.3.3

702.3.4

€. Prints a job summary containing execution times for

each secondary overlay.

@YVERLAY (AF10QLF,1,1) ~AFGE@M

Generates strip yeometry data

keads main surface, control surface, and tab surtface
geometry input data matrices from file DATARNF.

b. Computes strip centerline 1/2 chord, 3/4 chord and
elastic axis coordinates; strip dihedrals, strip
widths, and static induction geometry parameters
tor each strip.

c. dutputs strip geonetry matrices to file
AFiORNF.

YVERLALY (AF10QLF,1,2) ~AFSI

Generates the static induction matroix

a. Reads static induction geometry matrix from file
DATARNF .

b. Computes 2-D or 3-D static induction matrix, S,
depending on the user assigned optional value of
TWYD.

c. Outputs the static induction matrix to file
AF10RNF.

YVERLAY (AF10QLF, 1,3) ~-AFM@DE

Generates mode shapes.

a. Reads geometry data matrices from file AF10RNF.

b. If elastic modes have been specified, the modal
contrel matrix 1s read from file DATARNF and the
modal coefficient matrices are read from tile
INTERNF.

C. Displacements and relative rotations are computed
for each strip to generate the mode shape matrix.

d. Partitions of the mode shape matrix are written on
tile AF10RNF.
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e. It unit rotation modes have been specified, the
unit rotations control matrix is read from file
DATARNF.

f. kelative rotations are computed for each strip to
generate the mode shape matrix.

g-. Partitions of the mode shape matrix are writ+on ¢n
tile AF10RNF.

h. If rigid body modes have been specified, the rigid
body modes matrix is read from file DATARNF.

i. Displacements and slopes are computed for each
strip on each main surface to generate the mode
shape matrix PHI.

3. Partitions of the mode shape matrix are written on
tile AF10RNF.

702.3.5 @VERLAY (AF10QLF,1,4) -AFGAF

Generates aeroelastic forces.

a Reads geometry, modal and option data from DATARNF
and AF10KNF. Modifies 1lift and moment
coefticients. Loops thru e, on Kvalue (or once) to
compute unsteaay forces (or cuasi-steady forces).

b. Computes oscillatory deravative matrix, D.

c. Computes and outputs to AF10RNF sectional forces
tor each strip (PHI) D (fHI).

d. Computes and outputs to AF10RNF component forces
for each strip, (PHI) S,-Dg.

€. If gquasi-steady forces are required then
terminates, otherwise conputes and outputs to
AF10RNF generalized airforces.

702.4
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702.4 COMMON BLOCK USAGE

| 1 PVERLAY: AF10QLF 1
1 NAME 4 (1,0) | (1,1 t (1,2 | (1.3) { (1,4) |
| AFILES | X | X | { X | b4 |
| BCINDX | { X } X | X } X |
| CONPARS | X | ] | l |
| CONTRL | X | b4 ) X i b ¢ | X ]
| ERRMSG | X | X | X | X i X |
{ ERRSUM | X | | | | X |
| KERR¢R | X | | | | |
| KORNDM | X i X } X | X | X |
| LACJRE | X 1 X 1 X { X 1 X 1

70z.4.1 /KERRPR/, /CPONPARS/, /KQRNDM/ are ATLAS system common
blocks.

702.4.2 /BCINDX/ Contains blank common array indices.

/CANTRL/ Contains program control and size
intormation.

/ERRMSG/ Contains array of error messages.
/ERRSUM/ Corncains error title and error count.
SAFILES/ Contain AF1 binary scratch file names.

/LACZRE/ Contains lengths of available core for
each secondary overlay of AF1.
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703. DESIGN PROCESIZOR

GENEKAL INFORMATION

Purpose

1. Produce margins ot satfety.

2. Update element properties.

3. Record and display history.
4. Optimize composite structure.
5. Smooth element properties.

Access

This module is called from the ATLAS control program by

the EXECUTE DESIGN(plist) statement,

.

MATRIX ACTIVITY

Nanme

NI LLWWC
NALLE@WS
NBIQOO 1a

NBUCTARB
NCO0O 1ba
NLLCRba
NDPCO ta
NDOO 1ba
N1TYPEa
NKS00 1a
NLOO 1ba
NMATERa
NMS00 1a
N@TUTRa
N@DVCCa
NgDOO 1a
NPAKAMa
NPBOO 1a
NPDOO 1a
NSMCNTa
NSMKE'’a
NSPOQ 1a
NSTO0O0 1a
NVAR1Aa
LC@Z@ZRba

Description

Corpression allowables
Shear allowables

Backling interaction

data matrix

Buckling table index
Design load control

Design loadcases

Design control

Temperature data control
Element type and partitions
Element control

Design loads

Material code reference
Margins of safety
Optimization Control matrix
Variable constraint control
Optimiz ‘tion data
Parameters

Boundary data

Design data

Smoothing property control
Smoothing problem key
Smoothing property data
Restrain si.ing data
Variable constraints data
Loadcase correspondence

703.1
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(sec. 212, ref.

DATARNF
DATARNF
DATARNF

DATARNF
DATARNF
DATARNF
DATARNF
DATAKNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF

[,



(n

26 KFARMS1 Stiffness parametors DATARNF
27 KSFO00 1a Element data matrix DATARNF
28 KM00001 Material properties DATARNF
29 SEKddda Element subsets DATE RNF
30 SCNO 1ba Stress control data STRERNF
31 SLCSTba Stress loadcase table STRERNF
32 STU01kha Stress matrix STRERNF
Name Description File
Output
1 DESPARa History parameters DESIRNF
2 EISTRYa History minimum margins DESIRNF
3 KSF001a Element data matrix DESIRNF
4 MINO tca Resize minimum margins DESIRNF
5 MPAKcba Strength parameters DESIRNF 1)
6 MP@O0 1a Pointers 1tor minimum margins DESIRNF
7 MTARcba Thermal desiyn parameter DESIRNF
8 MO0 1cha Strength minimum margins DESIRNF (1)
9 NOO1cba Thermal design mininmum DESIRNF
margins
10 S001cba Strength margin of safety DESIRNF (1)
11 SMIMcba Strength min-max marygins DESIRNF
12 TMIMcba Thermal min-max margins DESIRNF
13 T00 1cha Thermal margin of safety DESIRNF

703.3

Also on SCOORNF

A detailed description of the matrix formats is
cuntained in retference 1-2.

PROGRAM METHOD

The DESIGN module consists of a primary overlay DESIGN

and ten secondary overlays, KNTR@L,
STRNGTH,HIST@RY ,RES1ZE ,FLUTTER,
DATAM@V, @PTIMUMA , SMAHITHG, THERMLI and THERMLX.

@VERLAY (DES. OLF,1,0)

a) Controls execution of secondary overlays by us’nag
array in common block /LYCC@NT/. This array is
established by the K@NTRY], cverlay, and contains an
entry tor each overlay that is to be executed. 1f
miltiple stage executions are requested, the
overlay finds the additional information in
/1LPCPARS/ .

b) Common blocks /C@MMASK/ and /NCURES/ are loaded by
data statements in this overlay.

703.2
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703.3.2

703.3.3

703.3.4

703.3.5

@VERLAY (DESI@LF , 1,1} - K@NTK@L

This overlay performs the managing function of the
DESIGN module and does the following:

a) Sets defaults.

b) Reads execution parameters in /C@NPARS/ and
translates them to module directives, which are
stored in common blocks /DALEC@M/ ., /LPCCONT/,
/19CFPLTR/, /1PCHIST/, /LPCPA. °/ and /RECENTK/.

Produces diagnostics tor unrecognized parameters.

c) Sets variables, file names .nd overlay names.

PVERLAY (DESIQ@LF,1,2) - STRNGTH

This overlay produces strength margins of safety.

a) It reads material allowables (produced by the
material preproc. ssor), buckling allowabies
(produced by the design preprocessor), element
properties (produced by the stiffress
preproceusor), desian data, loads data and
temperature data (all produced by the design
rreprocessor) and finally stresses (produced by the
stress yrocessor). Based on these de+a it produces
output margins of safety for strength.

b) The overlay also contains buckling criteria for
plate-like elements which can be applied either in
one step or by iterating Lo convergence as
indicated by execvtion paramcters.

c) The output from the overlay is a set of margins of
safety and minimum margins ot safety which can be
either "pure strength®™ margins or a combination ~f
strength and buckling.

@VERLAY (DES1QLF,1,3) - HISTYRY

a) Writes all maryins of satety on DESIRNF at time of
execution if requested by use- ,

b) FProduces matrix containing history of margins of
safety from previous cycles for output _.rr.f.

PVEKLAY (DESIPLF ,1,4) - RESIZE

This overlay updates the elem:nt properties in the Kuy©-
matrices on DATAKNF.

703.3
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703.3.6

703.3.7

703.3 8

703.3. 4

703.3.1¢

a) It reads bound data, design data, restraining data,
input margin deta, element property data (all on
DATARNF) and calculated margins of safetv {on
DLSIRNF} .

b) Updates el< a:nt properties in the KSF matrices with
regard to calculated margins of safety subject to
the user constraints which can be input, calculated
or introduced as execution parameters.

@VER.LAY (DESTOLF . 1,5) - FLUTTER

a) This overlay receives input data through the
execution parameters (subsets and associated
factors). These are converted to margins of safety
for updating of eiement properties. This serves
two purposes: to update structure for simple
tacters and to produce "flutter constraints®
{equiva’~nt to calculated lower bounds on element

proper’ .
@VERLAY (DESIQLF,1,6) - DATAM@V

The "wncticn of this overlay 1s purely administrative.
It saves "cld" element prcperties on DESIRNF in order to
guarantee data integrity and to assure an alternate
restart point for a new resizing.

@VERLAY (DESI@LF,1,11) - JPTIMUM

Thais overlay performs optimizations of composite
elements (CPLATE and CC@VER). It is built around the
concept of local cptimization and operates on a set ot
problems defined in the input as element subsets. The
constraints are of strength type and the design
variables can be coupled by directives in the input
stream.

@VERLAY (DESIQLF ,1,12) - SMJ@THG

This overlay changes (smooths) element properties
according to the specifications provided by the user in
the smoothing data.

@VERLAY (DESIQL",1,%3) — THERMLI

Tnis overlay initializes data for thermal design margins
of safety.

I+ reads element properties (prcduccd by the stiffness
preprocessor), design data and thermal loads data

703 .4
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(rroduced by the design preprocessor), and stresses
(rroduced by the stress processor). These data are
collected and stored in a single block of data for each
element.

The output from the overlay is a partitioned scratch
matrix containing all element data (excluding material
allowables) required tor therral design margins of
safety.

703.3.11 YVERLAY (DESIQLF,1,14) - THERMIX

This overlay produces thermal design margins of safety.

1t reads material allowables (produced by the material
preprocessor) and element data {(oroduced by the design
preprocessor). Based on these data it produces output
margins of safety for themmal design.

The output from the overlay is a set ot maragains ot

satety and minumumw margins ot satety for thermal design.

703.5
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703.4

CCMMON BLOCK USAGE

OVERLAY

NAME

1,0 |1,

111,2

1,3

h 1
K

41,5

1.6 {111

112 {113

1.14

CONPARS

-

KERROR

| KQBUFP

>

KQRNDM

> | > | >

> | > X

X | >l |x

CNMN|

COMMASK

| COMSCR

> |>¢ |

DALECOM

DATAMS

| DESSCRT

> |5 | €< | >¢ | >¢

UL
LOCCONT

O —

LOCFLTR

—1

| LOCHIST

LOCPARS

> | > [ > |

- - {3

MACOM

b — - —

NCORES

>

OLFLAG

OPTCON

-

OPTCORR

}

OPTDDD |

b

0PTPOS

—

OPTPROB |
" OPTRES |
CopTsoL |
>:&ﬁﬁ@ﬂwi
_ RECONTR _
REVECT
THERCMI
THERCHMX
CUuFROP

e

— - -

X

S

‘e

|
> 3¢ | >¢ | > | > 1> ¢ [

e -4

S

177771

i

S

b —y -

N VSRD—————

s

o =
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703.4.1

/CONPARS/ :
/KERRZR/ :
/KOBUFP/:
/KOKNDM/

703.4.2

/CNMN1/:

/C@OMMASK/ :
/CPMSCR/ :

/DALECM/ :

/DATAMS/:

/DESSCRT/:

/INIT/:

/LBCCUNT /-

/IPCFLTR/:

/LPCHIST/:

/UACPAKS/

/MACPM/ 2

/NCBRES/:

/YLFLAG/:

System Common Blocks

ATLAS system cammon blocks
detailed in sec. 100.2.

Desiqgqn Common Blocks

Contains information for the optimizer
in the composite optimization.

Contains bit information for masking
Scratch common block

Contains information regarding iteration
for solution of nonlinear margins of
safety in the STRNGTH overlay.

Contains inforrmation required to produce
margins ot safety for each element in
the STRNGTH overlay.

Scratch common block.

Iinformation concerning the initiation

of an optimization for the composite

elements.

Contains vector detining execution
file names and overlay names.

Contains information pertaining to the
flutter execution of DESIGN.

Contzins information pertaining to the
history execution of DESIGN.

Contalins execution variables for DESIGN.

Intormation tor execution ot the
subroutine MAMULT

Contains element description for all
element tyres ana size of output
partitions.

Contains pointers and fla¢., tor STRNGTH
overlay.

703.7



A e ey e

/PPTC@N/:

SPPTCPRR/ ¢

/YPTLLD/ ©

/9PTPRS/:

/IPTPR@AE/ :

/PPTRES/:

/PPTSPL/ :

/YPTVARI/:

/RECONTR/ :

/REVECT/:

/THERCMI1/:

/THERCMX/ :

/UPREAP/ ¢

wogwed

Contains pointers and tlags for
execution of the composite optimization.

Contains scratch pointers for the
composite optimization.

Contains scratch matrices for conversion
of strains to stresses and transformation
to element frames in the compcsite
optimization.

Position numbers for active positions
in the composite optimization.

Flags and pointers for output from the
composite optimization.

Intormation describing critical laminae
and related intormation.

Cciterion and convergence flaas for
composite optimization.

Constraint information for the composite
optimization.

Contains flags and pointers for the
RESIZE overlay.

Contains information required for one
element in order to update element
properties in the RESIZE overlay.

Contains flags and pointers for the
THERMLI overlay.

Contains flags and pointers for the
THERMLX overlay-

Contains flags and pointers for the
SMP@PTHG overlay.

703.8
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704. DUBLAT PROCESSOR

04.1 GENERAL INFORMATION

704.1.1 Purpose
The DUBLAT Processor generates pressure distributions,
stability derivatives, and generalized air forces for
general three-dimensiolal configurations using the

doublet lattice method (ref. 704-1). Execution options
include:

(1) Use of externally generated vibration mode shapes
or internally generated rigid body modes.

(2) One or two planes of svmmetry.
(3) Pressure and normal wash corrections.

(4) Reuse of a previously generated kernel matrix at
selected Mach numbers and reduced frequency values.

704.1.2 Access
This module is called from the ATLAS control program by
the EXECUTE DUBLAT(plist) statement (sec. 216, ref. 1-
1).

704.2 MATRIX ACTIVITY

Name Description File
Input
1 DLCSi00 Control and size data DATARNF
2 DLPGi00 Litting surface geometry DATARNF
3 DLBGi00 Body interference surface DATARNF
geometry
4 DLDIiO0O0 Body doublet geometry DATARNF
5 DLVIiO0O Velocity profiles DARARNF
6 DLPIiOO0 Pressure scaling data DATARNF
7 DILMCi0C Modal control data DATARNF
g DLRB100 Rigid body modes DATARNF
9 DLSSi00 Subset data DATARNF
10 Cddd Modal interpolation arrxays INTERNF
" INTABLE Interpolation table INTERNF

704.1
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704,

Output
1 BI1Cijoo Box geometry (part 1) DUBLRNF
2 B2C1i3j00 Box geometry (part 2) DUBLRNF
3 ACMij00 Control and size data DUBLRNF
4 DBCij00 Body doublet geometry DUBLRNF
5 GF0ijk1 Generalized air torces DUBLRNF
o M12i300 1/4 chord displacements DUBLRNF
7 M3@2ij00 3/4 chord slopes and displ. DUBLRNF
8 PD@ijkl Pressure differences DUBLRNF
9 PSCij00 Pressure scaling data DUBLRNF
10 000xxk1l Quasi-inverse matrix DUBLRNF
1 SBC1j00 Strip/box corresp. table DUBLRNF
12 SDP1jkl Stability derivatives DUELRNF
13 SFBijkl Body sectional forces DUBLRNF
14 SF@ijkl sSectional forces DUBLRNF
15 SGC1j00 Strip geometry DUBLRNF
16 VPCi3j00 Velocity rrofile data DUBLRNF

- ,‘ ‘.

A detailed description of the matrix formats
is contained in reference 1-2.

PROGRAM METHOD

The DUBLAT miodule includes the primary overlay and seven
secondary overlays on absolute file DUBL@LF.

Program  Overlay

Name Level Description

DUBLAT (1,0) Controls flow of execution

INPUTG (1,1 Generates geometry and option data ‘

M@DEB (1,2) Generates 1/4 chord box ”
displacements

MUDEW (1,3) Generates 3/4 chord box ;
displacements and slopes :

GENDW 1.,4) Generates kernel and wash matrices

QUASII (1,5) Generates quasi-inverse of kernel
matrix and solution vectors

FUTSPL (1,6) Generates solution vectors from a

previously generated quasi-inverse

MJDFIN (1,7) Generates pressures, sectional

forces, stability derivatives,
and generalized forces

704 .2
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704.2.1

704.3.2

GVERLAY (DUBIQLF,1,0) - DUBLAT

a.

b.

Retrieves and checks execution parameters from
common block /C@PNPARS/.

Reads control information from file DATARNF and
stores this data in labeled common block /C@NTR@L/
tor communication with secondary overlays.

Each secondary overlay is preloaded to determine
the length of available blank common storage. A
summary ot available and required blank common area
is printed. The job is aborted if insufticient
field length is available for the problem size.

Secondaries (1,1), (1,2) and (1,3) are called only
once for each execution of the DUBLAT (1,0)
overlay, while the (1,4) - (1,7) secondary overlays
are called for each combination of reduced
frequency and Mach number to be executed.

Prints a job summary containing execution times for
each secondary overlay.

@VERLAY (DUBIQZLF,1,1) - INPUTG

a.

L.

Reads liftting surtace and interference surface
geometry input data matrices from DATARNF.

Computes box coordinates of sending (centerline /4
chord) and receiving (centerline 3/4 chord) points,
box dihedral, and box inboard and outboard
coordinates for each box.

outputs box geometry matrices to file DUBLRNF.

Reads doublet geometry input data matrix from file
DATARNF.

Cnar “es doublet elerment radii and centerline
~ . ailnates tor each bod, doublet.

Outpits body doublet geometry matrix to file
DUBLKNF.

Reads pressure correction input data matrix from
file DATARNF.

Determines the operation (pressure scaling or
pressure replacement) to be made on each box.

pa-



704.3.3

l.

Outputs pressure correction data matrix to file
DUBLRNF.

Reads velocity profile input data matrix from file
DATARNF .

Computes the velocity ratio, v (local)/v (free
stream), to be applied to each box.

Outputs the velocity profile matrix to file
DUBLRNF.

@VERLAY (DUBL@LF,1,.) - M@DEB

a.

Reads modal control matrix from file DATARNF (if
elastic modes are to be used) or rigid body matrix
from file DATARNF (if rigid body modes are to be
used) .

If modes are to be applied to lifting surfaces,

then

(1)

(2)

(3)

the box geometry matrix is read from file
DUBLRNF.

if elastic modes are to be used, the box
subset matrix is read from file DATARNF angd
each modal coefficient array matrix is read
trom file INTERNF.

box quarter chord displacements are computed
using subroutine AINY'G for each mode to be
applied to each box.

It elastic modes are to be applied to body
intexference panels then

(8]

(2)

(3)

the strip/box correspondence table is read
from file DUBLRNF.

each modal coefficient array matrix is read
from file INTERNF.

box quarter chord displacements are computed
using subroutine AINTG for each mode to be
applied to each box.

If modes are to be applied to body doublets then

(1)

the doublet geometry matrix is read from file
DUBLRNF .

704 .4



(2)

(3)

if elastic modes are to be used, each modal
coefficient matrix is read from file INTERNF.
Otherwise, the rigid kody modes matrix is read
from file DATARNF.

doublet centerline displacements are computed
using subroutine AINTG.

The quarter chord displacemer.cs matrix is output to
tile DUBLRNF.

704.3.4 @VERLAY (DUBL@ZLF,1,3) - M@DEW

1

]

,:"
e.
a.
b.
c.

‘.

r,"‘ e

Reads modal control matrix from file DATARNF (if
elastic modes are to be used) or rigid body matrix
trom file DATARNF (if rigid body modes are to be
used) .

1f modes are to be appliel to lifting surfaces then

(M

(2)

(3)

(4)

(%)

the box geometry matrix is read from file
DUBLRNF and the subset 4ata matrix is read
from file DATARNF.

if velocity profiles are to be applied to
strips the velocity profile matirix is read
from file DUBLRNF.

if elastic modes are to be used, each modal
coefficient array matrix is read from file
INTERNF.

box three-quarter chord displacements and
slopes are computed using subroutine AINTG for
each mode to be applied to each box.

wash values (modified by the velocity profile
effect) are computed for each bkox.

1f elastic modes are to be applied to body
interference panels then

(1)

(2)

(3)

the strip/box correspondence table is read
from file DUBLRNF.

each modal coefficient array matrix is read
from file INTERNF.

box three-guarter chord displacements and

slopes are computed using subroutine AINTG for
each mode to be applied to each box.

T04.5
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704.3.5

(4) wash values are computed for each box.
d. The wash matrix is output to file DUBLRNF.
e. I1f body doublets were defined, then

(1) the body doublet geametry matrix is read from
file DUBLRNF.

(2) if elastic modes are to be used, each modal
coetticient matrix is read from file INTERNF
(othexrwise the rigid body modes matrix is read
from file DATAKNF).

(3) doublet axis displacements and slopes are
computed using subroutine AINTG.

(4) the derivative of the doublet axis slopes is
computed.

(5) using displacements, slopes, and derivatives
of slopes, the incremental pressures due to
doublets are computed and output to scratch
files.

@VERLAY (DUBLZLF,1,4) - GENDW

Generates the kernel matrix, [{D], and the wash
matrix [W].

a. 1f an existing quasi-inverse matrix is to be used,
skips to step e.

b. The box geometry matrices and strip/box
correspondence matrix are read from file DUEBLRNF.

C. Loops on boxes to compute elements of the kernel
matrix, [D], using subroutines INCR@, KERNEL, and
SNPDF .

a. Outputs kernel matrix to file DUBLRNF.

€. 1f modal data anas been defined, the box geometry
matrices and strip/box correspondence matrix are
read from file DUBLRNF in preparation for
generating the wash matrix.

t. Loops vun boxes to generate a single K value wash

vector for each mode. Each wash vector is ov Lut
to scratch file SCUFIL.

704.6
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704.3.6

704.3.7

A g o s s o o

PVERLAY (DUBLOLF,1,5) - QUASII

a. Reads rows of the kermel matrix [D] into blank
common until either all rows have been read or the
available blank common has been filled.

b. Performs Gauss elimination on the partioned [D]
matrix.

C. Outputs the upper and lower parts of the eliminated
partition to two different scratch files (the lower
part contains the elimination multipliers).

d. I1f modal data is rresent, the wash vectors are read
and the elimination multipliers are applied to each
vector.

e. Back substitution is performed to solve the system

of complex equations D-iW. The solution vector is
output to a scratch file.

t. The guasi-inverse matrix is output to file DUBLRNF
in row partition form.

@VERLAY ({DUBLPLF,1,6) - FUTSPL

Solves the system ot complex equations
(D) DELCP=[W]

when a quasi-inverse matrix is available from a prior
execution of QUASII. The capability to save the quasi-
inverse allows the GENDW overlay to be bypassed, saving
a substantial portion of the job cost. This feature
applies only when the wash matrix is modified to
generate a new solution.

a.. keads the quasi-inverse matrix into blank common in
partitioned form.

b. Reads wash vectors into blank c on.

Cc. Applies elimination multipliers to the wash
vectors.

d. Back substitution is pertformed to solve the system
of complex equations [D]-}[W]. The solution
vectors are output to a scratch file.

[N o— =
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704.3.8 @VERLAY (DUBL@LF,1,7) - M@DFIN

Generates final pressures, sectional forces, stability
¢ derivatives and generalized forces.

a.

Solution vectors (pressure coefficients) are read
from scratch file and modified by the bodv doublet
eftect if doubl ts were defined.

I1f pressure correction data are defined, pressures
are modified accordingly.

Loops on strips to compute sectional forces and
stability derivatives.

Outputs sectional forces to file DUBLRNF.

1f body doublets exist, computes body sectional
forces and modifies stability derivatives.

Computes generalized forces.

Ouvtputs pressures, stability derivatives, and
genexralized forces to file DUBLRNF.

704.4 COMMON BLOCK USAGE

) : QVERLAY: DUBL@LF 1
1 __NAME 1101 (1,213 11 My 1¢510.601(1,7N1
| KERRZR | x X X x X b 4 X X |
|CYNPAKS | x |
1 KQRNDM | x X X X X X X x_ |
JCONTREL | x x X x x X X x |
| EKKMSG | x X X p 4 X x |
| ERRSUM | X |
{ FILES | x .4 x X X X X x |
| LACARE | x b4 x x X X x x |
| MATNAM I x X x |
| SMID@ | x |
| BCINDX | X b 4 X X x |
1 DLM 1 X |

704.4.,1 /KERR@R/,/C@NPARS/,/KORNDM/ are ATLAS system commen
blocks, describea in section 100.2.

T
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/CUNTK@L/ Contains program control and size
information.

/ERRMSG/
/ERRSUM/
/FILES/

/LAC@RE/

/MATNAM /

/SA1Dg/
/BCINDX/

/DLM/

Contains array of error messages.
Contains error title and error count.
Contains DUBLAT binary scratch file names.

Contains lengths of available core for
each secondary overlay of DUBLAT.

Contains the pcrtion of the matrix aame
which is common to all matrices.

SNAKK matrix output auxiliary 1D.
Contains blank common array indices.

Contains kernel matrix parameters.

704.9
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705. FLEXAIR PROCESSOR

70%5.1 G.LERAL INFORMATION
705.1.1 Purpose
To calculate generalized airforce matrices that include
the effects of the flexibility of vibration modes that
are otherwise omitted from the mathematical model of a
structure.
705.1.2 Access
This module is called from the ATLAS control program by
the IXECUTE FLEXAIR statement (sec. 220, ref. 1-1)
705.2 MATRIX ACTIVITY
Name Description File
input
1 XXXKXXX Stiffness or Flexibility MULTRNF
Matrix
2 l610.9.0106 4 Mass Matrix MULTRNF
MERGRNF
MASSRNF
3 M@DESvs Mode Shapes VIBRRNF
4 GSTIFvs Generalized Stiffness VIBRRNF
5 Mxxx0AB Partitioned (Subset) VIBRRNF
Mode Shapes
6 AMC or Aerodynamic module AF10RNF
XXX Control Matrix DUBLRNF
MACHRNF
RH@3RNF
ADDIRNF
7 GFOchij AIC Matrix (Unsteady AF10RNF
or generalized airforce DUBLRNF
XAXX1j matrices) MACHRNF
RHP3RNF
ADDIRNF
gutput
1 XXXX FLEXAIR control matrix FLEXRNF
2 xxxxajj Generalized force matrices FLEXRNF

which include the residual
tlexibility effects

705.1
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705.3

705.3.1

705.3.2

705.3.3

PROGRAM METHOD

FLEXAIR consists of one primary overlay, named FLEXAIR,
and six secot.dary overlays named EXPAR, DATPREP,
RESFLXN, RESFLXS, GENCBAR, and GENF@K.

@VEKLAY (FLEX@JLF, 1,0} - FLEXAIR

FLEXATR is the main program (primary overlay) of this
ATLAS Utility Module. FLEXAIR establishes labeled
commoy; blocks and directs program flow throush secondary
overlays.

PVERLAY (FLEX@LF,1,1) ~ EXPAR

EXPAK is called to establish the values of the /EXPARS/
common block which contains the controlling variakbles
for the execution of the FLEXAIR utility module by:

a. Setting variables to default values.

b. Deciphering and editing the execution parameters
passed to FLEXAIR tiarough the ATLAS labeled common
block /COPNPARS/. Any errors detected will cause
diagnostics to be printed as thev are discovered
and FLEXAIR execution to be terminated.

c. Modifying values of variables in /EXPARS/ complying
with the execution parameters picked up.

@YVERLAY (FLEX@LF,1,2) - DATPREP

DATPREP is called to establish the working storage area
and to read, prepare, and compute intermediate matrices
needed for computing the residual flexibility and
generalized force matrices. DATPREP goes through the
following steps:

a. Establish working storage area.

b. Read the control matrix from the named random file
written by the unsteady aerodynamic module for the
K-values, BRFF, SPAN, and Mach Number.

Ce. Loop on number of K-values to read AIC matrices [a]
trom named random file written by the unsteady
aerodynamic modules, to check available working
storage area, and write AIC matrix (full or
rartitioned depending on working storage available)
on SCOORNF.

705.2
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Write K-value/Name of AIC matrix, [KVAL], on
SCOOKNF .

Read mode shape matrix [@] from VIBRRNF, extract
user node and freedom numbers torming matrix
[N@DH], reposition mode shapes forming matrix [H]},
and write matrices [N@DH] and [H] on SCOORNF.

kead generalized stitfness [KSTIFF] from VIBRRNF,
check for rigid body modes, and write matrix
[GSTIFF ] on SCOORNF. The next 5 steps are
performed for the singular stiffness case only.

Reorder and partition mode shapes [H] into

1 Hys | Hia |
Hoy | Haz |
1 i

|

|

such that [Hpy ] is non-singular.
Write partition [Hy, ] cn SCOORNF.

Compute {L] = [Hyy J{ B2,y J-? and write matrix
[L] on SCOORNF

Read mass matrix [M] from MERGRNF, MULTRNF,
or MASSRNF and partition into

] Mgq | My |
I My | M2z |
i 1

reflecting the partitioning of mode shapes

(H].

Compute [U] = ([L1[Mi2J*[Mz2D) =1 ([L17[ M1y P[M21 D)
and write [U] on SCOORNF.

Continue non-singular and singular stiffness case
from here.

Read stitfness matrix [K] from MERGRNF or MULTRNF

and write stiftness [K] on SCOORNF. Perform the
next step for the singular stiffness case only.
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| | i
m. Establish partitions | K,y | K;2 | reflecting
| K2y | K22 |
o L

the partitioning of mode shapes and write partition
[Kyy ] on SCOORNF. Perfomm the next step only when
the subset indicator is on, otherwise eguate index
name of [H] to [HB].

. Read partitioned (subset) mode shape matrix [@S]
from VIBRRNF; extract user node and freedom numbers
forming matrix [ N@DS], reposition mode shapes
forming matrix [HB], and write matrices [N@DS] and
[HB] on SCOORNF.

PVERLAY (FLEXULF,1,3) - RESFLXN

RESFLXN, called to compute the residual flexibility
matrix [C, ] for the non-singular stiffness case, goes
through the following steps:

a. Read stiffness matrix [K] from SCOORNF and invert
to [K]3.

b. Read generalized stiffness matrix [KSTIFF] and mode
shapes [H] from SCOORNF.

c. Compute residual flexibility matrix [C, ] by routine
GENHRH:

[C2] = [K]™? - [H)GSTIFF)-1[H]T
d. Write residual flexibility matrix [C, ] on SCOORNF.

@VERLAY (FLEX@LF,1,4) - RESFLXS

RESFLXS is called to compute the residual flexibility
matrix [C, ] for the singular stiffness case. RESFLXS
goes through the following steps:

a. Read matrix [L]}, matrix [U]), and matrix [Ky,] from
SCOORNF.

b. Compute intermediate result matrix [ KT] by routine
CALCK:

[KT] = ([I#LYUDTI{K,, JCIHLYUY

c. Invert {KT] to [KT]!.

705.4

e



P U

L}

L]

705.3.6

705.3.7

d. Read generalized stiffness [GSTIFF] and matrix
[Hy2] from SCOORNF.

e. Compute intermediate result matrix [CT, ] by routine
GENHKH:

[CT2] = [GSTIFF)}! - [B,, J GSTIFF]-3[H,, 1"
£. Read matrix [U] from SCOORNF.

g. Compute residual flexibility matrix [C, ] by routine

)= LA ]

h. Write residual flexibility matrix [C,] on SCOORNF.

@VERLAY (FLEXYLF,1,5) - GENCBAR

GENCBAR 1s called to form the residual flexibility
matrix [RF, ] associated with the given partitioned
(subset) mode shape node and freedom numbers. GENCBAR
goes through the following steps:

a. Read user node and freedam number matrices [ N@DH ]
and [ N@DS] for mode shapes and partitioned mode
shapes, respectively, from SCOORNF.

b. Form an array of row numbers of the residual
flexibility matrix relating to the partitioned
(subset' mode shapec by rcutine REWNUM.

C. Read residual flexibility matrix [C, ] fraom SCOORNF.

d. Form the residual flexibility matrix [RF,] relating
to the partitioned mode shapes by routine FRMCBAK.

e. Write partitioned residual tlexability matrix [RF, ]
on SCOORNF over writing [C, ] and using [ C, ] index
name.

QVERLAY (FLEX@LF,1,6)] - GENF@R

GENFZR is called to compute the generalized airforces
with residual flexibility effects. GENF@R goes through
the following sveps:

705.5



i:" h

g.
h.

e e g -

Establish sequential scratch files FLEXSC1,
FLEXSCZ2, FLEXSC3, and FLEXSC4 for partitiond
matrices.

Calculate density of air, p, for all agiven
altitudes by routine AT62.

Read matrix [KVAL])} for K-values and name of AIC
matrices.

Setup the FLEXAIR control matrix [C@NTRPL] and
establish its values. Then write FLEXAIR control
matrix [C@ONTRZL] on FLEXRNF.

Loop on the number of K-values, NKVALUE.

Read mode shapes [HB] and AIC matrix [a] (full or
partitioned) from SCOORNF.

Compute intermediate result:

(V] =T[a){HB]
Write matrix [V] on FLEXSC2

Read residual flexibility matrix [C> ] or [RF,] and
AIC matrix [a] from SCOORNF.

Compute intermediate result:

(Wl =r(alCz]

Write matrix [W] on FLEXSC1
Loop on number of Altitudes, NALT

Compute constant:
ypb2(2ni)
Krf2
Compute [E] then decampose to upper and lower
triangles:

Y=

[E] = ((1] + Y[w])—?

= [L/U] decomposed by the routine
CDEC@M.

Read matrix [V] from FLEXSCZ2
Compute intermediate result:

(D) =[E)V]
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705.4

705.4.1

705.4.2

o. Read mode shapes [HB] fram SCOORNF

Pe. Calculate generalized force matrix:

(D2} = {HB]'[D]

q. Write generalized force matrix [D, ] on FLEXRNF.
END of Altitudes loop.
Fnd of K-values loop.

r. Drop and delete scratch files FLEXSC1, FLEXSC2,
FLEXSC3, and FLEXSCY4.

COMMON BLOCK USAGE

lLabeled common blocks are used to pass options,
constants, counters, and smal. arrays between secondary
overlays of FLEXAIR. The block names and the overlays
in which they are defined are shown below.

NAME 1,01(1,H1(1,2) (L,3H1A41(1,51(1,6
1 _NA 110110112 (LAHIAN1(,)1(1,6)1

| CYMPARS | x | x | x | | I | |
| EXPARS i x | x | x | x | x | x |1 x
| KERR@R I x | x | x | x | x | x | x |
| KQBUFP Il x | | ! | | | |
| KQRNDM i x | x | x | x | x | x 1 x |
1_PARTI f x 1 x | x 1 1 1 Lx |

C@NPARS, KERR@PR, KQBUFP, and KQRNDM are ATLAS system
cammon blocks described in section 100.2

/EXPARS/ contains the controlling parameters for the
execution of the FLEXAIR utility module. The parameters
are first set to default values, and then modified to
comply with the parameters in the EXECUTE FLEXAIR
statement.

/PART1/ contains the number oif words available in
working storage, the number of partitions, and the size
of the partitions of the various matrices that need to
be partitioned.
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706. FLUTTER PROCESSOR

¢
706. 1 GENERAL INFORMATION
706.1.1 Purpose
( This module computes the eigensolution of a flutter
matrix from stifiness, structural damping, air forces,
and mass or inertia input matrices. These matrices may
be modified by the user "changeset™ instructions. The
solution is based on the parametric method of reference
706-1. By solving the root-sorting problem,
interpolation for flutter crossings and automatic
plotting can be accomplished. Flutter in fluids other
than air may also be simulated. The velocity-damping,
V—g, and velocity-frequency, V-f, curves can be
optionally plotted for each altitude investigated. When
requested, the normal and adjoint eigenvectors are found
at flutter and at specified reduced frequencies.
706.1.2 Access
This technical module is called from the ATLAS Control
program by the EXECUTE FLUTTER(plist) statement. (sec.
222, ref. 1-1).
? 706.2  MATRIX ACTIVITY
‘ Name Description File
Input
1 ULCSi Input data tor cases DATARNF
2 XAHKXX Air force control ADDIRKNF
3 XAXXXYY Unsteady air forces ADDIRNF
“ GMASSxx Generalized mass matrix VIBRRNF
5 GSTIFxx Generalized stiffness matrix VIBRRNF
YXXXXXX Generalized mass or stiffness
Qutput
1 Fkiupvj Print output matrix FLUTRNF
2 Fpiupvix V-g plot matrix FLUTRNF
3 FLBCij Flutter Solution Control FLUTRNF
4 Fiupviw Eigensolution matrices FLUTRNF
. 5 FPiupvj Plot control matrix FLUTRNF
2
P A detailed description of the matrix formats is contained in
reference 1-2.
.—j,
i 706.1
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706.3

700.3.1

706.3.2

700.3.3

PROGRAM METHOD

The FLUTTER processor consists of a primary overlay,
FLUDETN, and two secondary overlays, FLUTRD and FLUS@L.

@VERLAY (FLUTPLF, 1,0) ~-FLUDETN

This program opens the required named random files:
ADDIRNF, VIBRRNF, DATARNF and FLUTRNF. It calls FLUTKD
to interpret the EXECUTE FLUTTER statement. For each
tlutter data case identified, it calls FLUSZL.

PVERLAY (FLUT@LF, 1, 1) ~-FLUTRD

t.

Reads and interprets the input data specified in
the EXECUTE FLUTTER statement.

Checks data validity.

Reads the control matrix of the generalized air
force matrix on file ADDIRNF and extracts data
constants: reference length, Mach number, number
of degrees of freedam, altitude for residual
flexibility option and the number of reduced
frequencies for which air force matrices exist.

Checks the utility matrix table for the presence of
the generalized mass and stiftness matrices on
VIBRRNF.

Confirms the presence of the general flutter data
matrix on DATARNF for each case identifier, and the
presence of the last air force matrix on ADDIRNF.

Prints the nunwer of fatal errors found and
appropriate diagnostics.

@VERLAY (FLUT@LF, 1,2) —-FLUS@L

This program pertorms the flutter eigensolution for each
flutter case defined.

a.

keads the general flutter data matrix created by
the inpuc preprocessor. It then extracts the
nominal case data and the pointers to the changeset
data.

For eaci: changeset

b.

Reads the generalized mass and stiffness matrices
from VIBRRNF.

706.2
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d.

e.

Performs element changes as specified by the
changeset instructions, on the generalized mass,
stiffness and structural damping matrices.

each retention vector set

Forms the complex generalized stiffness matrix
according to the retention vector set. Finds the
number of rigid body modes and rearranges the
retention vector set.

Forms the inverse of the complex stiffness matrix.

For each altitude

t.

g‘

Computes the air density and finds the still air
coupled modes when requested.

For each reduced frequency, reads the airforce
matrix from ADDIRNF and forms the flutter matrix
according to the current retention vector set.
Solves for eigenvalues of the flutter matrix using
the method of Laguerre iteration.

Obtains flutter roots and crossings by linear
interpolation on the V-g curve. When requested,
computes the normal and adjoint eigenvector:s at
flutter points and/or at specified redvced
frequencies.

writes matrices FRiupvj, Fiupviw and FPiupvj on
FLUTRNF, for printina, eigensolution data and
plotting, respective.y.

1f a matched point solution is requested, the next

altitude is computed from the lowest flutter speed
found.
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706.4 COMMON BLOCK USAGE

706.4.1 /KERRER/ ATLAS System common blocks,
/CANPARS/ described in section 100.”
/KORNDM/

706.4.2 /XQCPM1/ Input data for title and headings
/XOCPM2/ Data from EXECUTE FLUTTER statement
/X00gM3/ Flutter roots data
/XQCPMU,/ Flutter Matrix Pointers and Options
/DACZM1/ Eigensolution data constants

/EIGCZM/ Laguerre iteration eigensolution data

@VERIAY: FLUTGLF |

| 1

| NAME L 3,00 1 (3.1 (1,2) |
| C@NPARS | i x ! ]
| KERR@R | X | x | X [
{ RORNDM | x| 1 1
| XQCPM1 | | x | X |
I XOCPM2 | { X | X ]
| XQC@M3 | | x } x I
| XQCgMmu | | | X ]
| DACOMT | I b4 ] x l
{ EIGCPM | 1 i X 1

706 .4
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707. INTERPOLATION PROCESSOR

707.1 GENERAL INFORMATION

707.1.1 Purpose

Generates an array ot interpolating function
coefticients for one of four types of representations:

a-

b.

surface spline - where the interpolating function
is the equation of an infinite pinned plate.

Motion axis - where the interpolating functions are
cubic splines along a continuous planar curve.

Polynomial - where the interpolating function is
represented by an nth degree polynomial.

Motion point - where the interpolating function is
a motion transformation from a single point.

Beam spline - where the interpolating functions are
cubic splines in arc length along a continuous
planar curve called a beam. A set ot these beams
form a planar or nearly-planar surface.

707.1.2 Access

This module is called from the ATLAS control pr-x i by
the EXECUTE INTERPPLATION (plist) statement (sec. .4,

ret.

1.

707.2 MATRIX ACTIVITY

Input

EWN

[o ANV

Name Description File
Srdddvs Subset mode matrix VIBRRNF
KNJALTa Nodal data matrix DATARNF
KNC100a Nodal correspondence table DATARNF
KL@C@@a Local coordinate system DATARNF
matrix
SNKddda Nodal subset matrix DATARNF
SFdddvs Subset freedoms and node VIBRRNF
numbers

PR
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Output

707.3

707.3.1

707.3.2

707.3.3

Cdddg Array of coefficients INTERNF
INTABLE INTERNF

A detailed description of the matrix formats
is contained in reference {-2.

PROGKkAM METHOD

The INTZRPILATIZN modu’ : consists of a primary overlay,
INTEPRG, and seven secoandary overlays, DIEPAR, DATPREP,
DATPREZ2, SURFSPL, M@TI@NA, PYLY, and MZTI@NP.

PVERLAY (INTEQLF,1,0) ~ INTEPRG

Controls the flow of execution.

de

b.

Establishes module common blocks and sets
parameters to default values.

Controls the logical flow of the secondary overlay
calls for the desired types of representation a:
indicated on the *XECUTE INTERPPLATI@ZN statement.

@VERLAY (INTE@LF,1,1) - DIEPAR

Sets execution parameters.

Ae.

b.

Ce

Establisnes the values of local variables.

Interrogates /C@NPARS/ and transmits the parameters
to the other overlays via the /PRGPAR/ common
block.

If erroxs are found in an execution parameter,
DIEPAKk writes a diagnostic message and prohibits
the interpolation to which it applies.

@VERLAY (INTEQLF,1,2) -~ D-.TPREP

Prepares mode shapes and coordinates.

ae

Reads the subset mode shapes, subset freedom and
node numbers, ncdal correspondence table, and nodal
data matrix into core.

Establishes the degrees oi freedom as specified by
the user or as i.dicated by the .wode shapes matrix.

707.2
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707.3.4

If nodes are defined in an analysis frame, DATPREP
reads the analysis frame description from the local
coordinate system matrix.

Picks up the user node number from subset freedom
and node numbers matrix and calls NCUIR for
associated internal node number and pointer to
nodal data matrix.

Using this pointer, DATPREP picks up the nodet's
alobal coordinates.

1f an analysis frame indicator is on, DATPREP
transforms the node coordinates frcm global frame
to analysis frame.

Extracts the row of subset mode shapes associated
with this retained freedom and places it in matrix

(o],

Steps d-g are repeated for all freedoms.

Writes the mode shapes, [¢], coordinates, aad
associated user node numbers onto SCOORNF.

PVERLAY (INTE@LF,1,3) - SURFSPL

ad.

b.

Reads mode shapes, [¢], and increases row dimension
by three (required by PLATEI routine).

Reads global coordinates, [XY2], and extracts X-
coordinates, and Y-cocrdinates.

Calculates the length of the coefficient matrix and
allocates core for it.

Calls PLATEI to generate the surface spline array
of coefficients, using as the interpolating
function the small deflection equation of an
infinite pinned plate.

1f the analysis frame indicator is on, SURFSPL
appends the rotation matrix and origin location to
the coefficient matrix.

Writes the coefticient matrix on random file
INTERNF.

Appends to the interpolation table matrix the

coefficient matrix index name, size, and number of
modes, and writes the table on random file INTERNF.

707.3



S hw

707.3.5 @VEKLAY (INTEQLF,1,4) - M@TI@NA

de.

b.

Reads mode shapes, [¢], coordinates, [XYZ], and
user node number array.

Deletes identical node numbers and coordinates from
node and coordinate arrays.

Establishes the ont-of-plane axis and picks up the
in-plane cooxrdinates.

Orders y-coordinate values in monotonic increasing
sequence using routine PRDER.

Establishes the node location and motion arrays.

Establishes the definition point location and
imaginary reference line slope arrays.

Calculates the length of the array of coefficients
and allocates core for it.

Calls M@TA.LI to generate the motion axis array of
coefficients using as the interpolating function a
cubic spline along a continuous planar curve.

1f the analysis frame indicator is on, M@TI@NA
apprends the rotation matrix and origin location to
the array of coefticients.

Writes the coefficient matrix on random file
INTERNF.

Appends to the interpolation table matrix the
coefficient matrix index name, size, and number of
modes for this type of representation and writes
the table on randcm f£ile INTERNF.

707.3.6 VERLAY (INTE 1.5) - PALY

a.

b.

4

s

Calculates the length of the coefficient matrix and
allocates core for it.

Inserts the following information in the
coefficient matrix

1. number of elements in the array

2. 10HPPLYN@MIAL for type of rer -esentation

3. pointer to transformation matrix
(av.alysis frame)

707.4
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707.3.7

707.3.8

4. number of modes
5. degree of polynomial
6. coefficients for the polynomial

Writes the coefficient matrix o iandom file
INTERNF.

Appends to the interpolation table matrix the
coefficient matrix index name, size, and number of
modes for this type of representation and writes
the table on randam file INTERNF.

@VERLAY (INTE@LF,1,6) - M@TIGNP

Reads mode shapes, [¢], and coordinates, [XYZ].

Establishes motion arrays and moves values from the
mode shapes matrix, [¢].

Calculates the length of the coefficient matrix and
allocates core for it.

Calls M@TI@NP routine to generate the motion point
coefticients, using as the interpolating function a
rigid transfer of motions of a datum point.

1f the analysis frame indicator is on, M@TI@NP
appends the rotation matrix and origin location to
the coefficient matrix.

Writes the coefficient matrix on random file
INTERNF.

Appends to the interpolation table matrix the
coefficient matrix index name, size, and number of
modes for the type of representation and writes the
table on rardom file INTERNF.

@VERLAY (INTE@LF,1,7) - DATPRE2

Prepares the node coordinates and generates the identity
mode shapes for the AIC option.

a.

b.

Reads the nodal subsgets, nodal correspondence
table, and ruadal data matrix into core.

If nodes are defined in an analysis frame, DATPKE2
reads the local coordinate system matrix and picks
up the analysis frame description.

Sy e b bt WA
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i.

j.

Establishes the degrees of freedom either as
specified by the user or by detault.

Establishes the size of coordinate and identity
modes matrices.

Loops on the number of nodes, steps f through h.

Picks up the user node number and pointer to nodal
data matrix.

Picks up the node®s global coordinates.

If the analysis frame indicator is on, DATPRE2
transforms the node location fram global frame to
analysis frame.

Writes coordinates and nodes on SCOORNF.

Generates identity modes matrix and writes it to
SCOORNF.

PVERLAY (INTEQLF, 1,10} - BEAMSPL

This overlay generates the coefficient matrix for the
beam spline method. The program will perform the
following operations:

a)

bj)

C)

d)

e)
£)

g)

.-'\b»

kead mode shapes, coordinates, node numbers, and
nodal correspondence table.

Establish valid D@F and out-of-plane indicator.
Establish x-coordinate, y-coordinate, z-
translation, x-rotation, and/or rotation arrays
(position numbers) with its values.

Establish pointer array of 1) pointer to row number
where first node starts, 2) number of nodes on 1Ith
beam, and 3) indicator for extrapolating inboard
and/or outboard.

Locp on number of beams.

Read 1Ith beam subset.

Establish user node number array, number of nodes,
and pointer to Ith beam location in modes matrix.
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|
h) Pick up x- and y-coordinates for each node in the
2 Ith beam.
1) Order y-coordinates in ascending order.
j) Loop on number ot nodes to pick up Tz, Rx, and/or
Ry by searching modes matrix for a matching user
X node number.
k) End of beam loop.
1) Calculate length of coefficient array.
8 m) Call subroutine BEAMI generating all information on
the coefficient array.
n) Establish table matrix and write on INTERNF
o) Establish auxiliary ID and identification of
¥ coefficient array and write on INTERNF.
707.4 COMMON BLOCK USAGE
H | NAME I @VERIAY: INTEGLF |
| P L,0 1 v, 1,20 L3 1,40 1,5 1,601 1,70 1,10)
| { | { { | | i l l |
Il KERRGR | x |} x | x | « | x |} x | x | x | I
fWWNPARS ) x | o x |} x } o x | O x | x I x | x | |
] | KQBUFP ] = | x | x | x | x | x | x I x | |
| KORNDM | x | x | x | x | x | x | x | x | I
I PRGPAR x |} x x | x x |} ] x x | |
| PALYCPM | x | x | x l Pox | I x | |
| BEAMCPM | x | x | i i i I Iox | |
' .................................................................
707.4.1 /KERR@R/,/C#NPARS/,/DQBUFP/, /KORNDM/ are ATLAS
system common blocks, described in section 100.2.
»
707.4.2 /PRGPAR/ - Contains parameters which control the
execution of the module. Values are established
- by defaults and the parameters on the EXECUTE
- INTERPPLATIUPN statement.
":‘.’*‘».
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1.
2.
3‘
4.

15.

16.

17‘

18.

19.

ISET
ISTAGE
NAMSUB
IMETH@D

ICHECK

IVSET
ITX
ITY
I1TZ
IRX
IRY
IRZ
NDEF

-

IDEFPTS (40)

ANGLES (40)

IKRIN

1CON

ITRAN

Stiffness data set number
Boundary condition stage number
index name for mode subset
indicator for method of
interpolation

1, surface spline

2, motion axis

3, polynomial

4, motion point

indicator for checkout

printing

= 0, no printing

= 1, checkout printing
Vibration set numbexr

freedam indicators-x,y,z translation,
X,Y.Zz rotation

=0, not selected

=1, selected

Honon

number of definition points and
angles (for motion axis only)

-user node number defining the Ith
motion axis definition point (for
motion axis only)

-~angle of reference line at Ith
definition point (for motion
axis only)

~error return indicator f£rom DIEPAR
= 0, no error
= 1, error detected in execution

parameters for this subset,
continue on with next subset
data.

-pointer to the last element of
/C@NPARS/ that was picked up for
the current subset

-transformation matrix indicator

= 0, no transformation

1, transfommation matrix available

in matrix RPTRAN

"o

RPTRAN (3,4) -rotation and translation

transformation matrix.
Transformation is from local
to global. The last column is
the translation matrix.
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/PPLYCM/ ~ contains the polynomial representation
coefficients which are established by the EXECUTE
INTERPOLATI@N specifications.

1. NM@DES - the number of polynomial mode
shapes requested.

2. CPEF(6,6,5) -the polynomial coefficients for
up to 5 mode shapes.
CPEF (I1+1,J+1) is the coefficient
of the x**I,y**J term (0<I,J<4)

/BEAMC@&M/ - contains the beam spline variable
parameters of which the values are established
by the EXECUTE INTERPPGLATIPN statement.

1. NBEAM - Numbex of beams (or nodal subsets
forming beam nodes)

2. IBEAM (100) - An array of information for each
beam. A typical word contains

the following information pertaining

t0 the 1Ith beam.

Bits 59-18 ~ Index name of nodal

subset associated with

the Ith beam.

4

Bits 17-2 Not used.

Bit 1 - Indicator for inboard
extrapolation:

= 0, Do not extrapolate
= 1, Extrapolate inboard

Bit 0 - Indicator for outboard

extrapolation:

[}

707.9

0, Do not extrapolate
1, Extrapolate outboard
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708. 1LOADS PROCESSOR

708.1 GENERAL INFORMATION
708.1.1 Purpose

1. Generate complete loadcase correspondence table ftor
all requested user ID*s.

2. Produce direct nodal loads in analysis coordinate
system.

3. Produce specified nodal displacements fram all
sources.

4. Calculate statically equivalent nodal loads
(consistent nodal loads for BRICKs) from element
p<iessure loads, and output these in the node
analysis system.

5. Calculate consistent nodal loads from nodal and
element thermal loading, and output these in the
node analysis system.

6. Generate loads and displacements for combined
loadcases.

7. Calculate the resultants for all loadcases
requested (basic or combined).

8. Calculate nodal accelerations due to rotational
inertia loads and multiply them by element mass
matrices to compute nodal forces.

708.1.2 Access

This module is called from thc ATLAS Control program by
the EXECUTE L@ADS (plist) statement (sec. 234, ref. 1-1).

*

708.2 Matrix Activity
Name Description File
Input
1 LCZPRba Load Case Correspondence DATARNF
2 LNOO 1ba Direct Nodal Loads DATARNF
3 LEOO 1ba Element Distributed Loads DATARNF
4 LT001ba Nodal Thermal Loads DATARNF
5 LTLCCba Thermal Load Case DATARNF
Correspondence
6 LNTLTba Nodal Thermal Load Index DATARNF
7 LEDIRDba Element Load Directions DATARNF
8 LDOO1ba Specified Displacements DATARNF
9 LCPMBba Combined Load Cases DATARNF
10 KC@@Rba Load Case Corr.(from BC) DATARNF

708.1



1" KDOO 1ba Specified Displacements DATARNF
(from BC)
12 KLCT00a Element Correspondence DATARNF
13 KSF001a Element Data DATARNF
14 KNC100a Nodal Correspondence DATARNF
15 KN@ALTa Nodal Data DATARNF
16 KL@Cgga Local Coordinate Data DATARNF
17 KMELN@a Element Nodal Data DATARNF
18 LR@TNDba Rotational Inertia Loads DATARNF
Matrix
19 MAO000O1a Element Mass Matrices MASSRNF
20 LUOOOba Element Thermal Loads DATARNF
21 GKS001a Detailed Geometry DATARNF
22 GP0001a Element Stress STIFRNF
23 KA0001a Element Stiffness STIFRNF
Output
1 KSULTba Kkesultant Matrix L@ADRNF
2 LAOOTba Nodal Loads Matrix LOADRNF
3 DCygRba Load Tase Correspondence L@ADRNF
4 1SC0O01ba Initial Stress Control LOADRNF
5 1800 1ba Initial Stress LOADRNF
6 DAOO1ba  Specified Displacements LOADRNP
7 ELC@Nba Element Temperature Control LAADRNF
8 ELA@Iba Element Temperature LAADRNF
9 LFAV@g@Pba Load Freedom Activity Vector L@ADRNF
A detailed description of the matrix formats is
contained in reference 1-2.
708.3 PROGRAM METHOD
The L@ADS module consists ot a primary overlay, MUTHALD,
and nine secondary overlays, BEGIN, C@@R, NJDE, DISP,
ELEM, THERM, R@T, MUIT@T and FIN.
708.3.1 @VEKLAY (L@ADPLF,1,0) - MUTHALD (F@RTRAN)}
a) loops through secondary overlays
b) carries module common blocks
708.3.2 @VERLAY (LOADPLF,1,1) - BEGIN_ (SNARK)
> ; a) establishes values of the /NUGGETS/ common block.
N This is done by interrogating the /C@NPARS/ block.
’.
s b) establishes the values of the /SETC@M/ common block

by determining requested SETs and STAGEs from
/CONPARS/

708.2
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708.3.3

708.3.4

)

d)

e)

£)

prints opening comment

puts a list of requested lcadcases on SCOORNF if
specific loadcases are requested through /C@NPARS/.
This list goes out with the name 2HLC.

When recalled for each SET and STAGE, resets the
values of the appropriate variables in common
blocks /NUGGETS/ and /SETCOM/.

in the event of erroneous information being passed
in /C@iPARS/, BEGIN prints a message, increments
KERRPR and terminates processing.

@VERLAY (LOADQLF,1,2) - CPBR (SNARK)

a)

b)

)

Produces the loadcase correspondence table for the
current SET and STAGE. This table is the
intersection of the requested loadcases with the
union of the loadcase correspondence tables from
the boundary condition data (B.C.) preprocessor and
the LOADS preprocessor.

Produces a scratch cambined loadcase matrix which
1s written on SCOORNF with index name DCPMBXX. The
tormat of this matrix is explained in comments in
the code of subroutine DCZMBUP.

Prints a list of loadcases being processed for this
SET and STAGE.

@VERLAY (LOADPLF, 1,3) - N@DE (SNARK)

a)

b)

c)

a)

Checks if there are any nodal loads requested for
this SET/STAGE.

Reads in nodal data, local coordinate data,
loadcase correspondence, RSULT matrix, and the
scratch combined loadcase matrix.

Loops through the sources of nodal locads and reads
the source loadcase correspondence table and nodal
loads data.

Calls DUST to calculate the nodal loads.
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708.3.4.1 DUST (F@RTRAN subroutine)

a)

e TN

b)

)

DUST reads the incoming nodal loads and converts
the loadcase to the internal loadcase number. If
this loadcase is not a component of a requested
loadcase, these loads arxre ignored.

The loads are rotated to the global system and the
resultant is incremented, for this loadcase and any
combined cases of which it is a component.

Unless user requested resultants only, the load is
rotated to the node analysis system.

708.3.5 @VERLAY (LGADGLF,1,4) - DISP (SNARK)

a)
b}

<)

. d)

Checks to see if there are any specified
displacements for this SET/STAGE.

Reads in loadcase correspondence and scratch
combined loadcase matrix.

Loops through the sources of specified nodal
displacements (L@ADS preprocessor and B.C. data
preprocessor) and reads in source loadcase
correspondence table and displacements.

Calls FRIG to move displacements to output matrix.

708.3.5.1 FRIG (FZRTRAN subroutine)

a)

FRIG reads the ncdal displacements and converts the
loadcase names to internal load numbers. If the
loadcase has not been requested and is not a
component of a requested combined case, this
displacement is skipped. Otherwise, the
displacement is output for this case and any
combined load cases.

708.3.6 @VERLAY (L@ADPLF,1,5) - ELEM (SNARK)

a)

b)

*

TSNP ¥

Checks it there are any pressure loads for this
SET/STAGE.

Reads in element data, nodal data, local coordinate

data, loadcase correspondence, resultant matrix,
and scratch combined loadcase matrix.

708 .4
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c) Loops through sc¢ rces of pressure loads and reads
in source lcadca. © correspondence table, element
pressure data, aad element pressure directions.

d) Calls SUBEL to calculate the equivalent nodal
loads.

708.3.6.1 SUBEL (FZRTRAN subroutine)

708.3.7

a) Loops through the element pressure data until it
comes to a valid loadcase (either requested or a
component of a requested case).

b) Sets up the element geometry in common block
/USUEL/. BRICKs require subroutine BRKGE@M, and
common block /BRICKLE/.

c) Reads element pressures and pressure direction
vector from input matrices into /USUEL/.

d) Calls individual element routines to compute
statically equivalent nodal loads (for BRICK,
consistent nodal loads; see comments in GL@ZBPR and
MUG) . These routines also compute the elementts
contribution to the loads resultant.

e) Increments resultant for appropriate loadcases.

£f) Unless the user requested resultants only, rotates
nodal loads to analysis system and writes them out.

Thermal Loads

Thermal loads are calculated in a series of four
overlays.

OVERLAY (LGAD@LF,1,20) - THERMEL (SNARK)

This overlay reads in both nodal and element thermal
loads matrices form DATARNF and combines and reformats
the information to:

1. Produce ELCPNba and ELOOOba for use by design.

2. Produce scratch matrices with element temperature
data for use by the following three overlays.

@VERLAY (LYADPLF,1,21) - THERMYV (SNARK)

708.5
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Computes initial stress and equivalent nodal loads for
RPD and BEAM elements using element stress and stiffness
matrices from stiffness.

PVEKLAY (LPAD@LF, 1,22) THERMU (SNARK)

Computes initial stresses and equivalent nodal loads for
the SPAR, GPLATE, BRICK, AND SR@D elemeuts.

@VERLAY (L@ADILF , 1,23) THERMU2 (SNARK)

Computes initial stresses and equivalent noda2i loads for
the PLATE, C@VER, CPLATE and CC@VER elemen

708.3.7.1 CAL@RIE (FPRTRAN subroutine)

708.3.8

a) Loops through elements calling BTU to set up
geometry tor each BRICK.

b) Loops through requested thermal loadcases for each
BRICR calling STRAIN to set up vector of thermal
strains.

C) Calls TBRICK to generate consistent nodal loads and
initial stresses.

4a) Increments resultant and, unless user requested
resultants only, rotates loads to analysis system.

@VERLAY (LPADGLF,1,7) - R@T (SNARK)

Calculates nodal accelerations and writes them on
scratch

a) Sets up a local scratch matrix LCRALab which
contains all information needed from LRGTNba for
the calculation of nodal accelerations. The

subroutines TPTLRET and RPTCNTR set up this scratch
matrix.

b) Calculates the nodal accelerations in the F@RTRAN
subroutine ACCR@T where an acceleration control
matrix ACC@Nba and acceleration matrices AC001ba
are created. Subroutines AGLLIN and AGLANG are
used to compute linear and angular accelerations,
respectively.

c) Processes combined loadcases in the routine
COMBRJT .
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708.3.9 @VERLAY (L@AD@LF,1,10) - MULR@T (SNARK)
Calculates nodal forces by multiplying nodal

; accelerations and element masses.
f‘ a) Modify LCRALab in the routine FMALC for use later
on.

b) Set up pointers for multiplication in the rcatine
MULSET. Also set up loadcase 1D data.

c) Compute nodal torces in the routine MULD@, using
MAMULT as the multiplication tool and MAEXPND as
tool to expand the lower triangular mass matrices
into rectangular matrices.

Q) Combine loadcase ID data and nodal fcrces in the
routine LAR@T. Also update the re_ultant matrix
RSULTDba .

708.3.10 GVERLAY (LAADOLF ,1,77) -~ FIN (SNARK)

a) Outputs the final resultant matrix to L@ADRNF and
prints it.

S SRR
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708. 4 COMMON BLOCK USAGE

- —— - — i Y e - G G i . dm A T S - T — - — —— ———

i | PVERLAY:

- ——— - — . —— ———— G Y~ v . — i - Y A S . St Yoy W S = -

| /CUNPARS/| x X x
I|/KERRZR/ | x x X
§/JKOBUFP/ | X x X
I/KQRNDM/ | x X X
| /NUGGETS/| [
| /SETCM/ | i
{ /USUEL/ | X |
{ /BRICKLyr /| X {
{MACM/ | |
| /HOTS/ | |
| /ARMYR@T/ | x |
| /MULPARS/{ J

- — . —_—— - -~ -— - —— — — " oy S, . e, T S o — . ——

. S . ———— ——— — ————— ———— o ——— T — —— —— i ——— - _——— " —— T — — — ———

| | SVERLAY: LOADGLF I
| NAME 1 (1,100 1 (1,20) 1 (1,21) § (1,22) 1(1,23) 1 (1,TT) )
| /CPNPARS/ | X
I/YSRRPR/ | X x
| /KQBUFP/ | X
|/JKORNDM/ | X X
| /NUGGETS/| x X b 4 X b ¢ X
| /SETCM/ |

| /USUEL/ |

{ /BRICKLE/ |

|/MACM/ | X x
| /H@TS/ | X
| /ARMYR@T/ |

{ /MULPARS/|] x

- Y A e T S T ——— S —— . . o~ 1 e i . Y . Tt e T P o o S i S, G, M S S e i, S o e S W

I
® n
L

708.4.1 /KERRPR/,/CPONPARS/,/KQBUFP/, /KORNDM/ are ATLAS system
common blocks, described in section 100.2.
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708.4.2

LOADS Processor Common Blocks

/NUGGETS/ is used throughout the module. It contains
bufter sizes, matrix names, and control parameters. It
is initialized by BEGIN.

/SETC@M/ preserves information for BEGIN as to which
SETs and STAGEs have been requested but not yet
executed.

/USUEL/ is used by ELEM to carry element pressure
loading information such as nodal geometry, pressure
values, and nodal loads.

/BRICKLE/ is used by the BRICK pressure loading routines
BRKGE@M, GL@BPR, and MUG, to carry additional BRICK
information not kept in /USUEL/.

/MACOM/ is used by the ATLAS matrix multiply routine
MAMULT.

/82TS/ is used by THERM and its subroutines to carry
element geometry, thermal strains, nodal temperatures,
nodal ioads, and other information needed to compute
thermal loads.

/ARMYRPT/ is used by R@T, ACCRGT, and CAMER@T to carxy
information on the number of lvadcases and nodes and
matrix row indices.

/MULPARS/ is used by MULR@T, MULSET, and MULD@ to pass

data on the number of loadcases, nodes, matrix indices
and partition numbers, and input/output control.
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709. MACHBOX PROCESSOR

The MACHB@X module calculates unsteady aerodynamic
loadings on coplanar or non-coplanar surfaces in

The loadings are represented by a

generalized air force matrix which is used by other

ATLAS modules to provide a flutter solution (ref. 709-

This module is called from the ATLAS control program by
the EXECUTE MACHB@ZX (plist) statemcnt (sec. 236, ref. 1~

Description

Machbox input data

Interpolation coefficient array

Velocity potential AIC array
AIC index array

Spatial AIC pointer array
Planar AIC array

Upwash AIC ARRAY

Sidewash AIC array

Control matrix

AIC index pointers

Box lifts

Box code array for nonplanar
tail if present

Box code array for wing (and
coplanar tail if present)

Sectional moments

709.1 GENEKAL INFORMATION
709.1.1 Purpose
supersonic flow.
1).
709.1.2 Access
n.
709.2 Matrix Activity
Name
Input
1 B@Xi
2 Cddd
Input/Output
1 AICCeee
2 AICCINDX
3 AlCMeee
4 AICPeee
5 AICWeee
6 AICVeee
Output
1 ACMij
2 ACNijkl
3 BLni jkl
4 B@XijkT
B@X1 jkW
6 CMniijkl
7 DWPijkl

Normal wash pointers

709.1

File

DATARNF
INTERNF

MACHRNF
MACHRNF
MACHRNF
MACHRNF
MACHRNF
MACHRNF

MACHRNF
MACHRNF
MACHRNF
MACHRNF

MACHRNF

MACHRNF
MACHRNF

Ver ad u ws A i) el (4
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10
11
12
13
L
15

17
18

19
20

21
22

23
24
25
26

27
28

29

30
31

32

33
34

EXPi j

GAC1jkl
GCIijkl
GF0ijkl
ISPijk
LNni jkl
LTnijkl
M@ni jkl1
MPTi jk
PCnijkl
PSTijk1
PSWijk1
SACijkl
SBnijkl
SCIijkl
SFOijkl
SLni jk1
SMnijkl
SPnijkl1
S8nijkl
STni jkl
SUni jk1
Svnijkl
UNni jk1
UTnijkl

VPnijkl
Wsnijkl

Common block array containing <1l
input data and execution
parameters

Generalized aerodynamic
coefficients (real)

Generalized aerodynamic
coefficients (imaginary)

Generalized forces

Planform column pointers

Wing (Wing-Tail) lower surface
normal wash

Non-coplanar tail lower surface
normal wash

Mode slopes and deflections

Planform row pointers

Pressure difference coefficients

Subdivided normal wash pointers
for tail

Subdivided normal wash pointers
for wing

Smoothed generalized aerodynamic
coefficients (real)

Smoothed box lifts

Smoothed generalized aerodynamic
coefficients (imaginary)

Smoothed general forces

Sectional lifts

Smoothed sectional moments

Smoothed pressure differential
coetficients

Smoothed sectional lifts

Non-coplanar tail subdivided
normal wash

Wing (Wing-Tail) subdivided normal

wash

Smoothed velocity potentials

Wing (Wing-Tail) upper surface
normal wash

Non-coplanar tail upper surface
normal wash

Velocity potentials

Off planform wash samples

MACHRNF

MACHRNF

MACHRNF
MACHRNF
MACHRNF
MACHRNF
MACHRNF

MACHRNF
MACHRNF
MACHRNF
MACHRNF
MACHRNF
MACHRNF
MACHRNF

MACHENF
MACHRNF

MACHRNF
MACHRNF
MACHRNF
MACHRNF

MACHRNF
MACHRNF

MACHRNF

MACHRNF
MACHRNF

MACHRNF

MACHRNF
MACHRNF

A detailed description of the matrix formats is
contained in reference 1-2.
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709.3

709.3.1

709.3.2

709.3.3

709.3.4

PROGRAM METHOD

The MACHB@X module consists of a primary overlay and
eight secondary overlays.

PVERLAY (MACHOLF,1,0) - CONTROL

CONTKRPL*s function is to control and direct the calling
sequence of the secondary over.iay. In additic:, i
chizcks the error return from each secondary overlay and
determines wha: -ecovery is to be used if an error is
encountered.

@YVERLAY (MACHPLF,1,1) - DATAPE

DATAPP first examines the /C@ONPARS/ common block for the
execution parameters. The data case input information
specified on the execution card is then read from
DATAKNF. A comprehensive error analysis is completed.
1f no errors are found, execution continues.

@VERLAY (MACH@LF,1,2) - GE@MBX

Program GE@MBX processes all of the geometry data.
Leading and trailing edge data is transfcrmed to a non-
dimensional coordinate system. Planform and diaphragm
box code patterns are determined in subroutines BXCDPF
and BXCDI. The fractional on-planform portion of all
boxes cut by a planform edge is determined by subroutine
GMAREA, which in turn calls subroutines ALPHAC and
NTKCEP. If spatial AIC's are necessitated by non-zero
dihedral angles or vertical separation of wing and tail,
integer array (MUAIC) is determined for each AIC set
required. It serves as a map, So that only those AIC
values needed will be calculated. The MUAIC arrays are
computed in subroutines PWWAIC and PWTAIC. All
resulting arrays are written on scratch file IGE@SC.

@VERLAY (MACHPLF,1,3) - M@DES

The primary function of program M@DES is to determine
mode shapes (slopes and deflections) for the problem.
The planform information is read from a scratch file
created in program GE@MBX. Subroutine R@PER is called
to compute row pointers for rowwise storage of box
center modal values. If rigid body modal input wvas
specitied in the input data, an interpolation
coefticient array composed of that data is assembled in
core. 1f rigid body input was not specified, an

709.3
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709.3.5

R R A

interpolation coefficient array specified by the user is
read from INTERNF. In either case the interpolation
coefficient array, with the box center locations, is
passed to subroutine AINTL which returns the slopes and
deflections at the box centers.

Program M@PDES also has an option to use an input array
of thickness slope function values at box centers
derived from "Piston Theory." This array is stored as
part of the data case by the preprocessor, and is valid
only for a user specified Mach number. These values are
used in an equation that computes the thickness
correction factor.

Z(x,y) =1 + GAMMA + 1 * M * gz eq. (1)
2 dax
where
GAMMA is the ratio of specific heats for a

perfect gas (1.40)

M is the Mach nurber

dz is the thickness slope function values
dx

z(x,y) is the thickness correction factor.

PVERLAY (MACHPLF,1,4) - VICMAIN

Program VICMAIN determines whether aerodynamic influence
coefficients must be calculated or retrieved from
MACHRNF for each reduced frequency-

A parameter array is read from the geometry scratch file
for each spatial AIC that is needed. The program then
determines i1 an array already exists on MACHRNF. If it
exists the array is read, expanded if necessary, and
stored on scratch file IAICSC if spatial, or in labeled
common if planar. 1f calculations are necessary,
subroutine KERNEL is called to contxol the actual
computations. KERNEL, in turn, calls RZMBER to do the
integrations of FUNCT and VFUNC.

It AIC*s are expanded or calculated, they are added to
those already on MACHRNF.
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709.3.7

709.3.8

PVERLAY (MACH@OLF,1,5) -~ NWVPMBX

Normal washes and velocity potentials at the box centers
are calculated for each mode shape in program NWVPMBX.
The necessary box patterns and geometry data are first
read trom the scratch file IGEASC. The mode shape and
velocity potential pointer array IPNTRM is read from
scratch file M@DESC, and a pointer array for normal-
washes, IPNTDW, is cenerated by subroutine P@INTER.
These pointer arrays serve to associate a box location
in a sparsely filled rectangular array with the
corresponding mode, velocity potential or normal wash
value in a singly dimensioned, densely filled array. A
loop on mede shapes is entered next. The deflections
and slopes at box centers are read from scratch tile
M@DESC into array DFFSL. Subroutine VELP@T is called to
compute wing upper and lower surface normal washes and
velocity potentials at box centers, and trailing edge
velocity potentials. It a tail is being analyzed as
well, the contributing wing normal-washes are determined
and VELPPT is called again for the tail. If off-
planform sampling was specified in the input data case,
subroutine SMPLW is called to compute the sampling
results. The velocity potential array and the trailing
edgye velocity potential array are written on scratch
file.

@GVERLAY (MACHPLF,1,6) - SM@JTH

Program SM@@PTH uses a least squares surface fitting
technigue to smooth the velocity potentials generated by
program NWVPMBX. The velocity potentials are read from
scratch file and fitted with a least squares polynomial
by subroutine FITTER. The polynomial equation derived
from the fitting is then used to compute an interpolated
array of velocaty potentials at planform box centers.
The smcothed values are then written on scratch file
IAICSC.

@VERLAY (MACH@LF,1,7) - CHZRDF

Program CH@RDF uses a linear least squares fitting
technigque to smooth the velocity potentials along each
chord. After the velocity potential array is read from
scratch file, it is separated by chord. The values for
each chord are changed to the numerical slope between
the midpoint average values, and subroutine CURVE is
called to fit a least squares polynominal curve through

709.5
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709.3.9

tliese slopes. The polynominal equation is integrated at
each box on the chord. The integral value becomes the
smoothed velocity potential at that box. The smoothed
values are reassembled and written on a scratch file
IAICSC.

@VERLAY (MACHPLF,1,10) - PPRCES

Program FPRCES calculates a generalized air force matrix
tor each reduced frequency. Planform information is
read from the geometry and modes scratch files. The
outermost loop on thickness slope tunctions is then
entered. One set of thickness slope functions, defined
at box centers by equation (1), is read from the
thickness slope scratch file. If thickness slopes were
not specified in the input data case, a unit array is
used. Next a loop on mode shapes, used as weighting
functions for the generalized force calculations, is
entered. Each mode shape is read from the mode shape
scratch file. 1In the inner loop the velocity potentials
and trailing edge velocity potential arrays are read
from scratch file. The box pattern for each surface is
then examined row by row. Arrays for box lifts,
sectional lifts, sectional moments, pressure difference
coefficients, velocity potentials, generalized
aerodynamic coefficients, and generalized air forces are
calculated and written on MACHRNF as requested by the
user.
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COMMON BLOCK USAGE
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709.4.1 /KERR@R/,/C@NPARS/,/KQRNDM/,/KOBUFP/ are ATLAS

system common blocks described in section 100.2.

709.4.2 Module common blocks

/MATRNAM/ -~ contains data case title.

/GEPMTY/ - contains geometry data for first surface.

/GEBM2/ - contains geometry data for second surface.

/PLANXY/ - contains numbers of edge definition points
and arrays of edge definition points.

/ARRAYS/ - contains size limits of arrays used within
MACHB@X .

/SAMPLW/ - contains data for off-planform wash
sampling.

/MJDES/ - contains modal data needed for execution of
a data case.

/BEX/ - contains input variables determining box
size and location.

/TSLYPE/ -~ contains information for applying thickness
slopes correction.

/EXEC/ - contains parameters and option indicators
from execution card.

/MACH/ - contains Mach number index, number of Mach
numbers, array of Mach numbers, and current
Mach number being used.

/KVAL/ - contains information about K values being
used.

/LEVEL/ - contains the array of retention level flags
(logical) .

/WRITE/ - contains flags for SNARK or READTP formatted
1/8.

/KERN/ - contains data for generation of AIC's.
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/FILES/

/TAPEI@/

/NERR@R/

/CHEK@UT/

/RANDIG/

/MASK/
/AICCOM/

/KWBUFF/

/MUAICS/

/EDGES/

/LAREA/

/1NDEX/

/VICPAR/

/Te¢/
/BESFUN/

/PRAICS/

contains names of ATLAS scratch files stored
in local scratch file name variables.

contains variables used for reading and
writing of scratch files by routines READMX
and WRTEMX.

contains counter and flag for local error
analysis

contains print flags.

contains variables used for SNARK reading
and writing on random files.

contains masking constants.

contains planar AIC array to be communicated
between VICMAIN and NWVPMBX modules.

contains buffer array used by READMX and
WRTEMX routines.

contains MUAIC arrays (AIC maps) and other
parameters needed folr the ceneration of AIC
arrays.

contain the leadiny and trailing edge x
locations of the planform.

contains y coordinates of chord, and box
flag.

contains planform column and row pointers.

contains MUAIC array and other parameters
use for generating an AIC array.

contains the AIC index array.

contains variables used in the evaluation of
Bessel function.

contains variables and pointers associated
with AIC arrays written on scratch file.

709.9
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/AICS/

/DELTAP/

/NWASHES/

/SNWASH/

/SWASH/

/EXCDES/

/1RgT/

contains the AIC arrays.

contains velocity potential arrays and
pointer.

contains arrays used in normal wash
calculation.

contains arrays and variables used in
subdivided normal wash calculations.

contains arrays of off-planform samples.
contains box code array.

contains a subdivision pointer.

709.10
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710. MASS PROCESSOR

Compute element and total model mass properties
diagonal and/or non-diagonal lumped mass

panel weight matrices
the element mass matrices

fuel a~d payload distribution data

This module is called from the ATLAS control program via

the EXECUTE MASS(plist) statement.

Description

Substructure definition vector

Set/stage-substructure
correspondence vec:orxr
Local coordinate data
Material data

Element nodal data

Nodal correspondence talle
Nodal data matrix

Data set parameter matrix
Retained freedam vector
Element data

Concentrated mass data
Concentrated mass nodes
Condition data

Fuel altitude data

Fuel condition data

Fuel management data-loading
Fuel management data-usage
Fuel element data

Cargo hold geometry data
Element nodal data

Payload element data

Mass lumping data
Auxiliary panel data matrix
Data set parameter matrix
Payload condition data

1
7
710.1 GENERAL INFORMATION
i‘ 710.1.1 Purpose
¥ 1)
- i 2) Gen~>rate
matrices
3) Generate
4) Generate
5) Generate
N 710.1.2 Access
710.2 MAT/:1X ACTIVITY
Name
1nput
i 1 ISSCsss
2 ISSSCER
. 3 K19CPPa
'} KM00001
5 KMELN@a
: 6 KNC100a
7 KN@ALTa
8 KPARMS1
9 KRFVOba
10 KSF00 1a
11 MCMASga
] 12 MCMN@Da
13 MCONDTa
L) MFATUDa
15 MFC@NDa
16 MFL@ADa
17 MFMUSEa
18 MFULf fa
19 MH@LDSa
20 MMELN@a
R o 21 ML@Dppa
- 22 MLUMPOa
" 23 MPANLha
ey 24 MPARMS1
25 MPC@NDa
k-

ot teukdh Tg,“w .

710.1

{(sec. 238, ref. 1-1)

DAT?.RNF

DATARNF
DATARNF
DATARNF
DATARNF
DATARNF

Aot . Xi.l Al
DATARNT

DATARNF
DATARNF
DATARNF
DATARNZ
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATAKNF
DATARNF
DATRPLNF
TATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
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MPL@ADa
MPL@CLa
MPN@CTa
MPN@DMa
MPSETha
MSF001a
MTANKSa
MWTFACa
MWTFTta
SEKddda
SEMddda

MAOQOC1a
Cg000 1a
Mxxxxxx
GXXXXXX
IDxx00a
GFxxxxx
GPXXxxX
TPTLWTa
TAPIWTa
MDCggga
MREDsss
MFAVO00a
FTXxXxxx
FTiNDxx
FVECffa
CVECppa
PVECppa
"NMASga

AXxxoexx

IMxxxxx

Payload loading data

Seat Gata - local coordinates
Seat data - cnrrespondence table
Seat data - coordinates

Panel subset data

Element data

Fuel tank geometry data
Weight factors

Weight tactor tables
Stiffness subset data

Mass subset data

Eicment mass matrices
Concentrated mass matrices
Element weight data

Element geametry data

Element index matrix

Fuel tetrahedron geometry data
Payload tetrahedron/scalar data
Weight summarv matrix
Condition sumrary matrix

Mass matrices

Mass matrices (substructure)
Freedom activity vector

Fuel tables

Fuel tablr index ma*:’-

Fuel vectors

Cargo vector

Passenger vectors

Concentrated mass data

Auxiljary panei data

Lumped mass data

DATARNF
DATARNF
DATARNF
DAT..RNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF

MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
MASSRNF
SCOORNF/
MASSRNF
SCOORNF/
MASSRNF
SCOORNF/
MASSRNF

Lk detailed description of the matrix formats is
contained in reference 1-2.

PROGRAM DESCRIPTION:

710.2

The MASS module consists of a primary overlay and twenty
secondary overlays.
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710.3.1

710.3.2

710.3.3

710.3.4

PVERLAY (MASS@LF,1,0) - MASSCTL

Ae

Controls execution of the MASS module.

@VERLAY (MASSQLF,1,1) - GEGMTRY

-

b.

Ce

Reads the stiffness, mass, fuel and payload element
matrices and multiplies the densities by the
requested weight factor.

Extracts the coordinates of the element node

Sets up the element geometry matrices. (Gxxxxxx)

@VERLAY (MASSYLF,1,2) - TUTALWT

a)

b)

)

d)

e)

£)

Compuces the weight, center of gravity, and weight
moments of inertia for the stiffness, mass, fuel
and payload elements.

Sets up the element mass data matrices (Mxxxxxx).
Sets up the element index matrices (IDxx00a) .
Extracts the concentrated mass nodal coordinates
and sets up the concentrated mass data matrices
(CNMASga) -

Camputes the total weight, center of gravity, and
weight moments of inertia for each element set and
for each concentrated mass subset.

Sets up the weight summary matrix (T@TLWTa) .

GVESLAY (MASSPLF,1,4) - PANELWT

a)

b)

<)

d)

Sets up the array of cutting planes corresponding
to the auxiliary weight panels.

Calls PANEL3 to assemble the stiffness, mass, fuel
and payload element weight data matrices for each
eiement subset.

PANEL3 calls PANEL2 which sums the weights of each
element and/or part of element within a polygonal
cylinder to get the panel weight.

Weight data matrices corresponding to each
auxiliary panel subset are written on scratch file
for use by the ASSMBLY program.

R R P i i
L ST



P

- f‘l

710.3.5 @GVERLAY (MASS@PLF,1,5) - GENMASS

710.3.6

710.3.7

LI T TR

a)

b)

Assembles the stitfness, mass, fuel and payload
element weight data matrices by computinag the
weight within a polyhedron defined around each
retained node such that each infinitesimal weight
is lumped at the closest retained node.

Weight data matrices corresponding to each set of
retained nodes are written on scratch file for use
by the ASSMBLY program.

@VERLAY (MASS@LF,1,6) - ASSMBLY

a)

b)

<€)

d)

€)

f)

Reads the weight data matrices from scratch file
for the element subsets and assembles a weight data
matrix corresponding to each defined mass
condition.

Adds the concentrated mass data to each weight data
matrix as required.

Sums the terms in each weight data matrix and
compares the total weight to the total weight of
the element subsets that make up the mass
condition.

Writes the assembled weight data matiices on
scratch file for use by the MRGMASS program.

Sets up the final panel weight matrices
corresponding to the panel weight conditions and
writes them on MASSRNF.

Sets up the condition summary matrix (TAPLWTa) and
writes it on MASSKNF.

PVERLAY (MASSYLF,1,7) - MRGMASS

a)

b)

c)

il i i ».mh.ML-m-mv"Mm&xm& it I e s Bl s o el . . e e e

Reads the assembled weight data matrices from
scratch file.

Converts weight to mass and assembles the diagonal
and/or nondiagonal mass matrix.

The diagonal matrices are generated by extracting
the required diagonal terms from the weight data
matrices. The resulting matrix is a user matrix
written on MASSRNF.

710.“



710.3.8

710.3.9

710.3.10

710.3.11

a) The nondiagonal matrices are generated by
transfeirring the mass fram the center of gravity to
the retained node. All resulting off-diagonal
terms are retained. The resulting matrix is a user
matrix written on MASSRNF.

@VERLAY (MASSPLF,1,10) -~ LUMPGEN

a) Computes the element lumped mass matrices for
stiffness and mass elements.

b) Computes lumped mass matrices for each defined
concentrated mass subset.

c) The lumped mass matrices (MA0OOl1la and Cg000ta) are
written on MASSRNF.

d) The total weight of each element/concentrated mass
combination is computed and added into the
condition summary matrix (TAPLWTa)

e) The mass freedom activity vector (MFAV00a) for the
elements and each concentrated mass subset is
created and written on MASSRNF.

PVEKLAY (MASSPLF,1,11) - C@NSGEN

a) This 1s a dumnmy overlay reserved for consistent
mass matrix generation.

PVERLAY (MASS@LF, 1,12) - SUBMASS

a) Reads the mass matrices for each lower level
substructure and writes them out as user matrices
with the names MREDsss, where "sss® is the
substructure number.

b) Computes the total weight, center of gravity and

weight moments of inertia for the top level
substructure.

C) Sets up the condition summary matrix (TAPLWTa) for
the top level substructure.

@VERLAY (MASSJLF,1,13) - FUELTET

a) Forms the fuel tank tetrahkedron scratch matrices.

710.5
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710.3.12 QVERLAY (MASS@LF,1,14) - FUELTAB

a) Forms the fuel table matrices and their index
matrix. (FTxxxxx, FTINDxx)

710.3.13 GVERLAY (MASSPLF,1,15) - FUEIMAN

a) Forms all scratch matrices related to fuel
management .

710.3.14 @VERLAY (MASS@LF,1,10) - FUELELM

a) Forms the fuel geametry and index matrices for each
condition. (GFxxxxx, IDxXxxxx)

710.3.15 QVERLAY (MASSPLF,1,17) - PAYTET

a) Forms the cargo hold tetrahedron scratch matrices.

a) Forms the caryo table scratch matrices and theix
index matrix.

710.3.17 @GVERLAY (MASS@GLF,1,21) - PAYI@D

a) Forms the cargo and passenger loading scratch
matrices.

710.3.18 @VERLAY (MASS@LF,1,22) - PAYELM

a) Forms the payload geometry and index matrices for
each condition (GPxxxxx, IDxxxxx)

710.3.19 @VERLAY (MPES@LF,1,23) ~ PAYVEC

a) Forms the fuel, cargo, and passenger loading
vectors for the GRAPHICS module. (FVecifa,
CVECppa, PVecppa)

710.3.20 @VERLAY (MASS@LF,1,24) - PAYBAL

a) Forms the payload geametry and index matrices for
the generated balance conditions. (GPxxxxx,
IDxooexx)

710.3.21 @VERLAY (MASS@LF,1,77) - SETCNTI.

a) Sets up the MASS Processor control common block
C@NMAT .

— e e - [ ——
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710.4 COMMON BLOCK USAGE

710.4.1 /CONPARS/,/KERR@R/,/KQBUFP/,/KORNDM/ - ATLAS system

710.4.2 /CPNMAT/

710.4.3 /TETCOW/

/CPPR20/
/CPRNER/
/TABCAY/

JELMCOM/

/PELMC@M/

/PBALCRM/

/PBGPCARM/

common blocks, described in section 100.2.

contains control and pioblem size information
for use by the MASS module.

passes control informmation between FUELTET
and TETDRIV.

has the coordin-~te points for a 20 node BRICK.
has the corner points for a tetrahedron.

has control information for use in
FUELTAB and TABDRIV.

passes control informmation between FUELELM
and FC@NTET.

passes control information between PAYELM
and PC@NPAS, PCONTET.

contains balance data and control
information.

passes control information between PAYBAL
and PBALGP, PBALPAS.

710.7
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| 1 @PVERLAY: MASSQ@LF 1

NAME 1,0 1.1 1 1.4 5 6 1,7 1,10
|l CPONPARS | x | | l | | | | {
| KERRGR | x | x | x | x | x | x | x | l
| KOBUFP | x | x } x | x | x |} x | x I x |
| KORNDM | x | x t x | x | x | x | x I x |
] CNMAT | x | x | x } x | x 1 x | x 1. x 1
| 1 __PVERLAY: MASS@LF 1
1_NAME 1.12)1 (.3 (1. 14) 1 (1,351 ¢, 160 L (1,270 1 (0,20}
| XERR@R | x I x I x I x | x I x I x |
{ ROBUFP | x i | { I i i l
| KORNDM | x I x | x | x ! x I x | x i
| CONMAT | x I x I x | x I x i x I x [
| TETCAM | I x | i | I x | I
| CP@R20 | I x i | | I x | I
| C¥YRNER | I x | | | I x | I
| TABCgM | i I x | i [ i i
] _ELMC@M | i i 1 1. x 1 I} 1
{ I @GVERLAY: MASS@LF 1
| NAME 1 (1,21 1(1,22) 1 (1,23)1(1,24) 1 (V,77) |
| CANPARS | | ! | I x |
| KERRR | X I x | x } x I x |
| KOBUFP | [ | | | x l
| KORNDM | x | x i x | x | x |
| CONMAT | X I x | x I x |l x |
| PELMCOM | I x | I | |
|} PBALC@ZM | i I | x | |
|_PBGPC@M | 1 1 1l x i |

710.8
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711. MERGE PROCESSOR

711.1 GENERAL INFORMATION

711.1.1 Purpose
Merge element stiffness, mass, nodal loads and
displacement matrices for reqular and substructured
nodels. Produce tables of node and freedom activities.
711.%1.2 Access
This processor is called from the ATLAS control program
by the EXECUTE MERGE (plist) statement (sec. 242, ref. 1-
1.
711.2 MATRIX ACTIVITY
711.2.1 Set/Staqge Mode
Name Description File
Input
1 RACVOba Assembly Control Vector DATARNF
2 KFAVO 1a Stiffness Freedom STIFRNF
Activity Vector
3 KRFVOba Retained Freedom Vector DATARNF
4 KUFRTOa User Freedom Reference DATARNF
Table
5 KFATO00a Freedam Assignment MERGRNF
Table
6 KNC100a Nodal Correspondence DATARNF
Table
7 LFAVOba Loads Freedom Activity LAADRNF
Vector
8 MFAV00a Mass Freedom Activity MASSRNF
Vector
9 DC@PRba Loadcase Correspondence LFZADRNF
Table
10 KA00O1a Element Stiffness STIFRNF
Matrix
11 MAOOQ 1a Element Mass Matrix MASSRNF
12 Cg0001a Element Cuncentrated MASSRNF
Mass Matrix
13 DAOO 1ba Nodal Disglacement L@ADRNF
Matrix
14 LA0O1ba Nodal Loads Matrix LOADRNF
i5 KN@DCON Nodal Connectivity DA TARNF
1o BSETC@ON Bset Control STIFRNF

711.1
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711.2.2

Input

& WN

~ o o

10
1"

12
13

14

15
16

Name

Kij b a
) 0.9.0.0.0.0 4
Mij b a
XEXXXXX
Lil or
XXXXXXX
D31

KRTCOba
KUFRTOa

KFATO0O0a

or

or

Description

i-j Partition of
Stitfness Matrix

i-j Partition of

Mass Matrix

i-1 Partition of

Loads Matrix

3-1 pPartition of
Displacement Matrix
Retained Freedom
Correspondence Table
User Freedom Reference
Table

Freedom Assignment Table

Substructure Mode

IACVsss
IRFVsSSS
IRTCsss
1FATsss
IFAVSss
IUFRsss
INCl1sss
ILFAsss
IIC@sss

ILRCsss
ISRCsss

INDMsss
IDLCsss

IELCsss

LA0O 1ba
DAOO 1ba

Assembly Control Vector
Retained Freedom Vector
Retained Freedom
Correspondence Table
Freedam Assignment
Table

Stiffness Freedom
Activity Vector

User Freedom Reference
Table

Nodal Correspondence
Table

Load Freedam Activity
Vector

Loadcase Correspondence
Table

Loads Runcodes Matrix
Stiffness Runcodes
Matrix

Nodal Data, Matrix
Downward Loadcase
Runcodes Matrix
Loadcase Expansion
Runcode Matrix

Nodal Loads Matrix
Nodal Displacement
Matrix

711.2

File

MERGRNF
MERGRNF
MERGRNF
MERGRNF
MERGRNF
MERGRNF

MERGRNF

DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF
DATARNF

DATARNF
DATARNF

DATARNF
DATARNF

DATARNF

LOADRNF
L@ADRNF
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User Matrices

17 KREDsss
18 MREDSSS
19 LREDsss
20 DBS1sss
21 DBS2sss
22 DBS3sss
23 GREDsss
Output
1 KijSsss
2 MijSsss
3 L11Ssss
4 D31Ssss
Y DBSZ2sss
6 IRTCSss
7 IFATsSsS
8 1UFRsss
9 GijSsss

Reduced Stiffness Matrix

Reduced Mass Matrix

Reduced Loads Matrix

Free Partition Substructure
Displacement Matrix

Retained Partition Substructure
Displacement Matrix

Support Partition Substructure
Displacement Matrix

Reduced Geometric Stiffness Matrix

i-j Partition of MERGRNF
Substructure Stiffness

Matrix

i-j Partition of MERGRNF
Substructure Mass Matrix

i-1 Partition of MERGRNF
Substructure Loads Matrix

3-1 Partition of MERGRNF
Substructure Displacement

Matrix

Retained Partition MZERGRNF
Substructure Displacement

Matrix

Retained Freedom MERGRNF
Correspondence Table

Freedom Assignment Table MERGRNF
User Freedom Reference MERGRNF
Table

i-j Partition of MERGRNF
Sub-structure Geametric
Stiffness Matrix

The format of the user matrices is described in section

400.3.

in reference 1-2.

711.3

711.3.1

PROGRAM METHOD

The tormat of the rest of the mactrices is described

The MERGE module consists of a primary overlay, MERGE,
and five secondary overlays, MRGSET, MRGMAP, TWURSRT,

PPLYMRG and 1@DER.

@VERLAY (MERGE, 1,0) ~-MERGE

a. Establishes processort*s file environment

711.3
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711.3.2

b. Controls execution through secondary overlays.

Ce. Writes summary printout for each overlay if
checkout flag is on.

d. Handles error returns and erro- printing.

@VERLAY (MERG@ZLF ,1,1) ~-MRGSET

Control parameter interpretation and generation
a. CPNPAKRS (3,1) is read for basic merge option.

b. Rest of /C@PNPARS/ is examined for control
parameters and a matrix list.

C. Parameters not specified are set to default.
d. List of common matrix names is constructed.
€. List of output matrices is set up.

f. I1f not already in existence, the freedom assignment
table (KFAT) is constructed from the assembly
control vector (KACV) and stiffness freedom
activity vector (KFAV).

g. List of free freedoms is printed out by user node
number and freedom index.

h. 1f requested, list of inactive retained freedoms is
printed out by user node number and freedom index.

i. For set/stage mass merge, compare stiffness and
mass freedom activity vectors and indicate
deviations.

j. Produce retained freedom correspondence table
(KRTC) from retained freedom vector (KRFV) and
freedom assignment table (KFAT).

k. Update user freedom reference table (RUFRT) with
final partition population counts.

1. For loads merge, obtain number of loadcases in
problem.

m. For loads merge, compare stiffness and loads

freedom activity vectors (LFAV) and indicate
deviations.

711.4



ne. Set up matrix» merging information and print 2
message from matrices of zero orxder.

o~

0. Check to see if a requested matrix already exists

f and printc the appropriate message (sece @PTION
ﬁ» description, sec. 242, ref. 1-1).
711.2.3 @VERLAY (MERG@LF, 1,2) ~MRGMAP
This cverlay reads bulk matrix data and assigns sort
keys to each datum. The main program controls the
execution of the overlay according to one of the ten
merge options:
a. Read matrix, produce sort key elements for:
1. Stiffness Set/Stage
2. Jdass Set /Stage
3. Loads Set/Stage
4. Displacements Set/Stage
5. Sciffness Substructure
6. Mass Substructure
7. Loads Substructure
8. Displacements  Substructure
9. Gstifiness Set/Stage
10. Gstiffness Substructure
. b. Decoripose a higher level substructure displacement
matr:.x into its companent substructure matrices.
c. Transform a substructure displacement matrix from
one loadcase system to another.
Convert sort key elements into a sort key and add datum
to tile to be sorted. Each type of matrix is handled by
a separate routine.
Each block of sort keys and datums is sorted and an in-
place merge is performed before the block is written
out.
711.3.4 @VEKLAY (MERG@LF,1,3) -STRING
In the event multiple blocks are written out by MRGMAP,
STRING performs the string merge on these blocks.
: Blocks are maintained on numbered random files so that
- blocks may be sorted by sorting indices. Thus only
- overlapping blocks are ever called in for string merge.
r&™ g~
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711.3.0

711.4
711.4.1

711.4.2

@VERLAY (MERG@LF,1,5) ~LZDER

Matrix data contained on a sorted sequential file is
written to the random access file, MERGRNF, in utility
matrix format. If a row is missing, at least one zero
will be produced for the row. For a triangular matrix,
the zero is put on the diagonal; for a rectangular
matrix, the zero is put in the first column. At the end
of the process, zero and null matrices are inserted into
the user matrix catalog.

@VERLAY (MERG@LF , 1,6) ~KMTEST

Provides a consistency check on the global stiffness
(1,1) partition by determining the eigenvalues of the
submatrix for each node. The ratio of largest to
smallest is used as a test and error and warning
messages are printed. A second pass check may be
requested which uses the larger submatrix of ncies
connected to each node.

COMMON BLOCK USAGE

/C@ONPARS/, /KERRPR/, /KQRNDM/ , /KQBUFP
are ATLAS Common Blocks described in
section 100.2.

MERGE Common Blocks

/ARRAY 1/
MFIRST - Switch indicating if first call to
MAP routine

INTEN - Parameter indicating type of matrix
= 1 Stiffness
= 2 Mass

3 Geometric Stiffness
MYSTAT(1,J,K) - Array of matrix status codes

T = Matrix Row Partition Number
J = Matrix Column Partition Number
K = Matrix Storage
= 1 lower triangular matrix by row
= 3 rectangular matrix by row
/BFS12E/
MAXREC ~ Maximum record size of outpu. matrices.
/CHKPRNT/
ICHX1 - Switch for printing input records
in octal.
ICHK2 - Not used.

711.6



ICHKS - Switch for printing output records
in octal.
/CHKPTZ/
ICHK3 -~ Switch for printing records of
unsorted file
= 1 in octal
= 2 in floating point
ICHK4 - Switch for printing records of
sorted file (same as ICHK3)
/ERR@R/
KRTRN ~ Contains address in main overlay for
error return.
/FRMCNT/ 4
NFRDMS - Array containing partition counts
NFRDMS (1) - Number of elements in
Partitio.. 1
NFRDMS (2) - Number of elements in
Partition 2
NFRDMS (3) - Number of elements in
Partition 3
NFRDMS (4) - Number of elements in
Partition 4
NFRDMS (5) - Number of columns in
deflection matrix
NFRDMS (6) -~ Number of columns in loads
matrix
/@PTIN10/
IMTXLS - Name of substructure matrix
to be expanded
IPARTP - Partition number of substructure
matrix to be expanded
/MGC@ST/
MGCPST - Switch to print CRU information
/MRG@APT/
MRG@PT - Contains basic merge switch

=1

Set/stage elemental stiffness
matrices

=2 Set/stage elemental mass matrices

=3 Set/stage nodal loads matrices

=4 Set/stage specified displacement
matrices

= Substructure stiffness matrices

=6 Substructure mass matrices

=7 Substructure loads matrices

711.7
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=8 Substructure displacement
matrices

=9 Higher level substructure
displacement matrix partition

=10 Substructure loadcase dependent
matrix expansion

Number of matrices in array MXFILE
Ariay containing matrix names and

Name of matrix I in list
Row partition code of
matrix I

=1 free

=2 retain

=3 support

=4 not used

Column partition code of
matrix 1

=1 free

=2 retain

=3 support

=4 not used

=5 displacements

=6 loads

Contains set number in display code
equivalent in bits 23-18

Contains stage number in display code
equivalent in bits 29-24

Array containing matrix file names

/MXFILE/
MSPILE -
MXFILE -~
codes
MXFILE(I,?1)
MXFILE (1, 2)
MXFILE (1,3)
/NECN/
DASET -
ISTGE -
/NEIGH/
NAMHLD -
/PPTIONY/
NURWS (1) - Number
NUCLS (1} - Number
/PFDATA/
IDATA (1) - Number
IDATA (2) - Number
IDATA (3) - Number
IDATA (4) - Number
IDATA (5) - Number
IDATA (6) - Number
IDATA (7) - Number
IDATA (8) - Number
IDATA (9) - Number

711.8
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rows in substructure I
coluins in substructure 1
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/RNAMES/
NACV -~
NFav -~

NRFV -
NRTC -

NUFR -~

NFAT -
MNCY -

NLFA -~
/SDATA/
RCNMS -

KRETN -

KSBTP -

KSWEN

/SNAMES /
NgSUB -
ISNAME-~

/SRTF1LS/
NW@RDS
LF (1)
LF (2)
LF (3)
LF (4)

Name of assembly control vector
Name of stiifness freedom
activity wvector

Name oi retained freedom vector
Name of retained freedom
correspondence table

Name of user freedom

reference table

Name of freedom assignment table
Name of nodal correspondence
table

Name of loads freedom

activity wector

Contains concentrated mass data subset

number in bits 53-48

Retained freedom handling option

= 1 Inactive retains are flagged
as error

= 2 Inactive retains are left in
problem

Substructure number in display code in

bits 35-18

Structure type

= 1 set/stage

= 2 first level substructure

= 3 upper level substructure

Matrix list switch

= 1 no list

= 2 1list present

Number of names in array
Array of substructure names

Number of words in sort group
input file
Sort file 1
Sort file 2
Sort tile 3

711.9
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|
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ARRAY1
BFSI1ZE
CHKPRNT
CHKPT2
EKR@ZK
FRMCNT
PPTIN10
LG@FAT
MGC@ST
MKG@PT
MTXSPEC
MXFILE
MXTSPEC
NEC@N
NEIGH
NULLIN
PPTIPN
PPTIGNI
PFDATA
RNAMES
SDATA
SDATA1
SNAMES
SFLFLET
SRTFI1LS
STRINGS

. . - - S — . G - R e W WIS - e WS G PR GO0 e G vm et e e = —

LRI B B R ]
LI I

b LI X x LR
E I » L] L L]

]

® %

L ]

LI »

LI

t

M X X oMM MM ]

X

e e e o e . G S = e e Gme - s e W e e e - — -

711.10

e fp,

iy



L, e

712.1

712.1.1

712.1.2

712.2

712.3

712. MULTIPLY PROCESSOR

GENERAL INFORMATION

Purpose

The MULTIPLY processor evaluates the matrix expression

(D] = (#{CT 2 [A(t) h[Blt[A(L) Jo[B]2t ...

where [A]), [B]), [C] and [D] are ATLAS user matrices, and
{} indicates optional terms. A series of from one to
five matrix products can be processed by each call to
the program. The first matrix in a product may be

specified as transpused. 1f any one of the factor

matrices is null the corresponding matrix maltiplication
will not be carried out.

Access

The processor is called from the ATLAS control program
by the EXECUTE MULTIPLY(plist) statement. The matrix
expression to be evaluated is specified in plist, which
also may contain other optional specifications. (sec.
244, ref. 1-1).

MATRIX ACTIVITY

Input

From 2 to 11 user matrices, depending on the length
of the matrix expression. Any user matrix residing
in the ATLAS data base at the time of the call to

the multiply processor may be used as input. Formats
of the user matrices are described in section 400.3.

output

A user matrix containing the evaluated matrix
expression.

PROGRAM METHOD

The MULTIPLY processor is organized as an overlay
program consisting of one primary overlay, MULTPAC, and
two secondary overlays, SETPARS and MATMULT. The
overlay structure, including supporting subroutines, is
described in section 712z.4. The internal processinag of
the program is divided into three subtasks which are
defined as follows:

7'2.1
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a) Matrix loading - The input matrices are re-
tormatted and copied onto numbered random scratch
tiles. The primary purpose of the re-formatting is
to change the record size of the matrices in order
to 1) utilize all core storage available tou perform
the matrix operations, and 2) to achieve
overlapping of CP operations and data transfer
to/from disk storage. The principles used to
select the matrix partitioning sizes will be
discussed in section 712.3.2. A secondary effect
of re-formatting is to extract information about
matrix sparseness which is used to increase
processing efficiency. The routines performing
matrix loading are RTLYAD, TFILAD and TBL@AD.

b) Matrix multiplication - The matrix operations
specified by the EXECUTE MULTIPLY statement in the
control program are carried out. The program
daistinguishes between five different multiplication
"schemes®" as described in section 712.3.1. The
matrix multiplication routines are BTBMLT, BWDMLT,
FWDMLT, RCRMLT and RRRMLT.

c) Matrix unloading - The result matrix is re-
formatted and copied from scratch file to the
random named file MULTRNF. Matrix partition size
on MULTRNF 1is either input via the control program
statement or a default value is used. The matrix
unloading routines are RTBL@D and TBRILZD.

Matrix Multiplication Formats

A matrix multiplication scheme is defined by the types
ot matrices involved in a matrix product. The program
distinguishes between the five multiplication schemes
shown in table 712-1., 1In this table, [A] denotes the
pre-multiply matrix, [B] the post-multiply matrix, {C]
the add matrix, and {D] the result matrix. Where
"triangular'* is entered, the lower triangular portion of
a banded, symmetrical matrix is meant.

712.2
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Table 712-1. Multiplication schemes used by the MULTIPLY Processor

{ { N

[Multipli-| [A] | [B] | [C] | (D] |Subroutine|
| cation | Matrix Matrix | Matrix | Matrix | Used |
1 Scheme | { | 1 1 1
] | i § ] | |
| 1 jrectangular|rectangular jrectangularjrectangular| RRRMLT |
1 L i 1 1 1 1
| l i | | i |
| 2 irectangular|rectangularjrectangularjrectangularj RCRMLT }
1 jtranspose__ | | 1 ! 1
] I 1 | i | I
{ 3 t(B(t)] irectangular|triangular jtriangular | BTBMLT \
| 1 1 | | | ]
{ { i | | { |
| 4 |{triangular jrectangular|rectangqgular|rectangular| FWDMLT I
1 i i | l | BWDMLT 1
[ | | l | i l
| 5 lrectangular|{rectangular |triangular {triangular | RCRMLT |
1 jtranspose | | | | 1
712.3.2 Qverlapped Processing - Core_Strateqy

In pertorming the various types of matrix
multiplications the program will attempt to optimize the
processing in the following ways:

(a)

(b)

Overlap central processor operations and data
transfer to and trom disk storage.

Select matrix partitioning sizes such that a
minimum of core work area is needed to satisfy
requirement {(a) above.

In the following the arrangement for each matrix
multiplication scheme will be discussed separately. The
following notation will be used:

t (c)

t (a)

t(t)

- The Central Processor time required to perform
d=c (t)a*b, where a, b, ¢ and @ are all
floating point numbers.

- Disk access time.

- The time required to transter one word from
disk to core.

v12.3
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The Central Processor time required to perform
a matrix multiplication with one set of [A],
[B]) and [C] partitions.

The transiter time required to copy one
partition from disk to core.

The size of the core work area.

Dimension parameters of the [A], [B] and [C]
matrices such that (A} = A(i,j), [B] = B(j,k).,
[C]) = C@i,k).

Core resident matrix partitions

Matrix partition being transferred
between disk and coxe.

Disk resident matrix partitions

1 71 ] 1

I
V277777777777V VW77 /77771
X /1177777777 77) x1///7///71

|
j I

ASVIIIII97997 774N VIIIIFIAN
! |

i
I 1 1 1

A matrix C matrix

The matrix multiplication is illustrated in the figqure

above.

The core work area is organized into four

buffers containing matrix partitions. Three of the
bufters contain the [A], [B], and [C] partitions which
are cul rently being multiplied. The fourth buffer is
used to store the next {B] matrix partition to be

712.4
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processed. This butfer is loaded while multiplication
is carried out on the other partitions. The [A] and [C]
partitions will contain x rows, and the two [B]
partitions y rows each. Equations for W, T(c) and T(t)
can then be set vp as follows:

W = x(j+k)+2yk
1(c) = xykt(c)
T(t) = ykt (t) + t(a)

The requirement for overlapping ot central
processor operations and data transfer is obtained
from the last two equations:

T(c) = T(t): x = t{t) + 1 t(a)
t (c) vk t(c)

Substituting for x in the first equation and evaluating
dW/dy gives the condition for minimum work area:

dW = 0; y=1 SQRT (t (a) (jtk)
dy k 2t (c)

712.5
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712.3.2,2 Multiplication scheme 2

l |

I 1/1 | WW//7/7/7/7//71
[ V4 | Yl//7/7/7//771
(VAR S S W VIII7774%
I 1/1: { | {
i 111 | r 1
A(t) matrix C matrix

The work area in this case contains five matrix
partitions: two [A] and [B]} partitions and one [C]
partition. The two extra [A] and [B] buffers are loaded
while the other partitions are multiplied. The [A] and
[B]) partitions contain x rows, the [C] partition y rows.
In setting up the transfer time for the [A] and [B]
partitions it is assumed that the corresponding files
were accessed through different channels so that the
luading may occur simultaneously. The equations for W,
T(c) and T(t) will be:

W = 2x(i+k)+yk
T(c) = yxkt(c)
T(t) = xit (t)+t (a)

The optimal bufter sizes are then found to be:

T(c)=T(t) : y=1i t(t) + 1_t(a)
kK t(c) xk t(c)

aw=0 : x=SQORT (t (a) )
ax 2t (c) (i+k)

712.6
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712.3.2.3

Multiplication scheme 3

X|:zszz2z::

) | I
| |
(I |
I i
N S §

B matrix

| |
| j
| l/77/
! \/y/
| BVISII IV 4

- il
B(t) matrix C matrix

The work area contains three natrix partitions; two [B]
partitions and one [C] partition. One [(B] partion is
transferred tc core while the other partitions are
multiplied. The B partitions contain x rows and the C
partition y matrix elements. The equations for W, T(c),
T(t), x and y are:

W = 2xk+y
T(c) = xyt(c)
T(t) = xkt(t) + t(a)

L

T(c) = T(t); y=kt(t) + 1 t(a)

t {C) X t(c)

dWw = 0; x = SORT (1_ t(a))
dx 2k t{c)

712.7
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712.3.2.4

Multiplication scheme U4
This matrix product is evaluated as

(D) = #[CJe([L])+[U]) ¥ B]
where L is the lower triangular half of a banded
symmetric matrix, and [U]=[L(t) ] without the diagonal

terms of [L]). The matrix product is illustrated in the
figures below.

|==~k-=-}{ |==k=--1
N | |
RVIIII40 | [
sz l |
| } VIS4
| | | |
X S l_____L
B matrix B matrix
} == i | | === I-=——— |
T N I 10 10001 | 1t
j | 1 i 0 000 t | fsszzz2f> to disk
100// W\//77/771 O1z771 1 AVIIIIAN
10777/ i Jssz:: o/t | s: from disk
100227440 ] i o 1+ 1 [
J L 11 | [0 T
L matrix C matrix U matrix C matrix

Because of the variable bandwidth of the [L] and [U]
matrices, a partitioning of the matrices which allows
full overlapping becomes impractical. 1In both of the
products described above the available core area is
divided into five equal partitions. Overlapped
processing is employed as fully as possible.

712.8



ety e

N\

i "‘ *

3" '

712.3.2.5 Multiplication scheme 5

— lz==kemeo
| !
i i1
V x\ 020
X)eszszzsz}
j o !
| |
[ |
| |
I A S
B matrix
| ==-- j-mmmn L
ixix] —_- -
I 1/h: I B |
(VAN ) \/7/7
[ Ve I 'k Iy /
VAR | RVIIIII74
(N VAR I |
I VA 1 1 1
A(t) matrix C matrix

The same algorithm as for multiplication scheme 2 is
used, except that in this case the [C] matrix is lower
triangular. The [C] matrix partition contains y
elements. The equations for optimal core usage are:

W = Uxk+y

T(c) = xyt(c)

T(t) = xkt(t) + t(a)
T(c) =

T(t); y=ke(t)+ 1 t(a)
t{a) x t{c)

dWw = 0; x =1 SORT (t(a})
dx 2 kt (c)

712.9

il

e, e A, W Gl M

[N




L gy

Palw g

712.3.3 Scratch file usaqge

The MULTIPLY Processor uses the following numbered
random files for internal data storage: MULTF1, MULTFZ,
MULTF3, MULTF4, TABFL1 and TABFL2. The files are
accessed by the I/@ routines REDER and WRTER. The
contents of the files are illustrated below. The
storage formats referenced in this table are described

subsequently.
[ | | | | | [ |
|Multipli- |MULTF1 {MULTF2 {MULTF3 |[|MULTF4 |TABFL1 | TABFL2 |
| cation | | | | | 1 [
1_Scheme | 1 1 1 1 1 1
| | | I I | | {
| 1 |A Matrix {C Matrix|B Matrix] tPartition| |
] |Format 1 (Format 1|Format 1| | Sizes | |
1 1 1 | 1 _|Foxrmat 4 | 1
| | | i | | | {
| 2 JA Matrix |B Matrix{C Matrixj jPartition| |
| |Format 1 [Format ?1|Format 1| | Sizes | |
i 1 1 i 1 {Format 4 | i
| | | | i | | |
| 3 |B Matrix |C Matrix| | {Partition] }
\ |Format 1 |Format 2} | | Sizes | |
1 ] L | 1 1Format 4 | i
| | ] 1 | | l |
| 4 ]C Matrix |C Matrix|B Matrix|A Matrix|PartitionjAdditional|
{ | Records |Records [Format 71|Format 3| Sizes (A Matrix |
l $41,2,5.6,9,13,4,7,8,1 ] |Format 4 |jinfo. }
} {10,... Jews | ) i [Format 5 |
} jFormat 1 [|Format 11 { | 1 1
{ ) | { l | { i
| 5 {A Matrix |B Matrix|)C Matrixi |Partition) ]
| |Format 1 |Format 1jFoxrmat «) | Sizes | |
| 1 | 18 1 |Format 4 | |

712.10
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712.3.3.1 Storaye format 1

This format is used for rectangular matrices stored by
rows. Lach file record contains a partition of the
matrix consisting of full matrix rows.

word Contents
1 Record number
2 Record length
3 Pointer to first matrix element of record
4 Row number of first matrix row in record
5 Number of matrix rows in record
6 Column number of first column in record
containing a nonzero elen=nt
7 Distance between first and last colmwmmn
in record containing nonzero elemenis
8-106 Not used
17-n Matrix elements stored sequentially
by rows
n+1 Integer checksum of elements 1 through n.
712.3.3.2 Storagye format 2

This format is used for full (non-banded) symmetric
matrices which are stored lower triangular by rows.
Each row is fully contained in one record.

Word Contents
1 Record number
2 Record length
3 Pointer to first matrix element in record
4 Row number of first row in record
5 Number of matrix rows contained in record
6-16 Not used
17-n Matrix elements stored sequentially by rows
n+1 Integer checksum of elemenis 1 throuch n
712.3.3.3 Storage format 3

This format is used for banded symmetric matrices. The
matrix is stored lower triangular by rows. Each row is
fully contained in one record. 1In the description below
reterences are to the [B] and [C] mairices of
multiplication format 4.

word contents
1 Record number
2 Record length

712.1%
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n+1

Pointer to first matrix element in record
Row number of first row in record

Number o. matrix rows contained in recorad
Not used

Let. NCZL designate the left-most nonzero
columr. in the recoxrd. This word is a pointer
to the [B] matrix record which contains row
number NC@L.

Let NRPW designate the number of the first
matrix row contained in. the next record.
This word is a pointver to the [C] matrix
record which contains row number NR@ZW.

I ¢ LRPW designate the last matrix row in
the record. This word is a pointer to

the [C] matrix record which contains row
number LKEW.

Not used

Same as word 9

Same as word 10

Same as word 8

Not used

Matrix elements stor~d sequentially by rows.
Each row is stored left to right, starting
with the tirst nonzero element and ending
with the diagonal element.

Integer checksum of elements 1 through n.

712.3.3.4 Storage format 4

This format consists of three records with the
following contents:

Record
1
2
3

contents

Array containing the lengths of each [A]
matrix record.
Array containing the lengths 2f each [B]
matrix record.
Array containing the lengths of each [C]
matrix racord.

712.3.3.5 Storage format 5

This tormat is used while processing multiplication

scheme 4.

The file contains NPAREC+1 reco.-ds, where

NAREC is the number of partitions of the [A] matrix.

Recoxrd

1

Contents

Array N@AREC+1 long. Word i contains
word 8 of record i+1 of storace format 3.

712.12
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Word N@AREC is zero, word NPAREC+?
contains the integer checksum of words 1
through NYAREC.

Each record j corresponds to record j-1

3
(2<¢jJ<N@AREC+1) of storage format 3. The record is NR@W+1

words long, where NK@W is the number of
matrix rows stored in record i-1 of
format 3. Each element contains the
position (column number) of the tirst
nonzero element in the corresponding
matrix row. Word NR@W+1 contains the
integexr checksum ot the record elements.

712.3.4 QOverlay Description

712.3.4.1

712.3.4.2

712.3.4.3

@YVERLAY (MULT@QLF, 1,9) - MULTPAC

The only task performed by this code is to call the two
secondary overlays.

This

a.

¢YVERLAY (MULT@LF,1,1) - SETPARS
overlay performs the following functiomns:

Decode and interpret the execution control
parameters associated with the program call.
Internal control information parameters are set. A
thorough checkout is performed on the matrix
expression to be evaluated.

Internal matrix buffer sizes are computed. The
program attempts to allccate the optimal buffer
sizes developed in section 712.3.2. If the actual
core work area is too small to satisfy this
requirement, the best possible buffer arrangement
is adopted.

@VERLAY (MULTPLF,1,2) - MATMULT

This overlay is entered twice during the execution ot
the MULTIPLY processor. The task in (a) below is
pertormed during the first entry; the tasks described in
(b} and (c¢) during the second entry.

d.

b.

The length of the core wa - area is computed and
saved fc- use in overlay prugram SETPARS.

A che: ' _s made to see if the evaluated matrix
expression will result in a zero matrix. In this
case a null result matrix is generated and further
processing in the module aborted.

712.13
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712.4.1

712.4.2

T ke e

C. Matrix products are perfarmed in the sequence
specitied in the matrix expression. The products
will be added successively to the add matrix given
in the matrix expression. If no add matrix is

specified, a zero add matrix will be generated

before multiplication takes rlace.

Each matrix

product is psetaced by the loading of the add

matrix and the two product matrices, and followed

by the unloadaing of the result.

COMMON BLOCK USAGE

/C@NPARS/

/KERR@R/
/XQBUFP/
/KOKRNDM/

/EPAR/

/EPLRB/

/FILNAN./

/1PAR/

/IPARB/

/MASHTP/

/MLTC@N/

/MLTERR/

/RECPAR /

/TEXT/

i © s i R T
kol iz ,mm“‘ﬂm‘-w.mwmawm . X A W )

ATLAS system common blocks,
described in section 100.2.

Used for the matrix loading
operation. The parameters
apply to the input matrix of
this operation.

Used for the matrix unloading
operation. The parameters apply
to the output matrix of this
operation.

Contains file names of scratch
files.

Used for the matrix loading
operation. The parameters
apply to the output matrix of
this operation.

Used for the matrix unloading
operation. The parameters
apply to the input matrix of
this operation.

Used in the matrix loading
operation. It determines
whether a loaded matrix should
be stored in a compressed
format (zero elements deleted).
Contains oontrol information
mostly extracted from the ATLAS
control program statement.
Co.tains MULTIPLY processor
error flags.

Contains matrix parameters
used to perform the actual
matrix multiply operations.
Contains text for error heading.
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713.1 GENERAL INFORMATION
713.1.1 Purpose
Calculate unsteady loadings caused by motions of lifting
surfaces with trailing edge controls based upon the
subsonic kernel function approach of reference 713-1.
The pressure singularities at hinge line and side edges
are extracted analytically as a preliminary step to
solving the integral equation by coilocation.
The module calculates generalized aerodynamic forces for
user supplied deflection modes. Optional intermediate
output includes:
a. unsteady pressures at an array of points.
b. sectional generalized forces.
From one to four control surfaces on the half span can
be accommodated.
713.1.2 Access
This module is called from the ATLAS control program by
the EXECUTE RH@3 (plist) statement (cec. 250, ref. 1-1).
713.2 MATRIX ACTIVITY
Name Description File
Input
1 R30i000 Input data case DATAKRNF
2 kCmi 000 Input hinge rotation coefficients DATARNF
3 HAXKXXX Interpolation coefficients INTERNF
In/Out
1 (M00000 C-matrix index RH@3RNF
2 M10000 C-matxrix RHP3RNF
Output
1 ACM1i3j00 Control matrix RH@3RNF
2 DW01ijkl Full downwash RH@3RNF
3 DWM1jkl Moditied downwash RH@F3RNF
713.1

713. RH¢3 PROCESSOR
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Name Description File

4 GF0ijkl Generalized air foxces RH@3RNF
5 HCmij0oo Cubic hinge rotation coefficients RH@3IRNF
6 M@201 300 Interpolated mode shapes RH@3RNF
7 PROijkl Unsteady pressure report RH@3RNF
8 PS01ijkl Pressure series coefficients RHP3RNF
9 R301j00 Case and condition data RHJ3RNF
10 SFPmijk1 Sectional generalized forces RHPZ3RNF

A detailed description of the matrix formats is
contained in reference 1-2.

713.3 PRUGRAM METHOD

The RH@3 module consists of a primary overlay, RH@III,
and thirteen secondary overlays:

INPREP ,MIPREP,DWPREP, PRSPREP, SGFPREP ,GFPREP,RDWRTC,
CMCALC, PCBEFF, PRESURE, SGFPRCE ,GFPRCE, ERR@ZR

713.3.1 @VERLAY (RH@3PLF,1,0) - RHPIII

RHPIII detines the local labeled common blocks and calls
the secondary overlays in the sequence required to
complete the task (s) defined by the card input data case
and the execution parameters.

Note that secondary overlays 1 through 6 are Mach number
and K-value independent and are called only once.

713.3.2 @VERLAY (KH@3PLF,1,1) - INPKEP

INPREP assembles all case and condition data to direct
the REP3 analysis:

a. Checks execution parameters for a case number.

b. heads the designated data case, R30i000, from
DATARNF.

Ca Interprets aml stores the execution parameters.
d. 1f vibration mode shapes were specified, reads them
from INTERNF (sec. 150, ref. 1-1), checks the

number of modes, and saves the array(s) on the
internal scrat.-h tile IFSFILE (SCO IRNF) .

713.2
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Alternatively, it riaid body mode shapes were
specitied, 1INPREP generates an array similar to the
INTERPGLATI®N motion point coefficients and saves
it on IFSFILE.

YVERLAY (RHRY3PFLF,1,2) - MIPREP

Calculates control surface rotations for each control
surtace.

d.

o}
.

Call AINTL, using the interpolation coefficient
array (s) read trom IFSFILE, to calculate the
Sstreamwise slopes ot the control surface modes at
tour equally spaced points on the hinge line.

Repeat a. for the same four points to find the
slopes or the modes on the surface to which the
control surtace 13 attached (control surtaces may
be stacked) .

Calculdte the angles, 0, between the four pairs of
slopes (optionally moditied by any user supplied
velocity protile) and then tind the cubic
coefficients ot the V curve passing through the
four points. The curve defines the rotations along
the hinge line.

Insert any hinge line rotations specified by card
input data (optionally moditied by any user
supplied velocity profile).

Write the hinge rotation coefficient matrix,
HCmij300, on RHY3RNF and IFSFILL.

Write the case and condition data array, R3013j00,
aon RHP3RNF.

Write the contiol matrxix, ACMiij00, on RH@3RNF.

OVERLAY (RH@3QJLF,1,3) - DWPREP

de.

Read the main surtace interpolation coetficient
array trom IFSF1LE and call AINTL to calculate the
modal detlections and slopes at all downwash points
on the main surface.

Repeat a. ftor each control surface. Note: tae
downwash puints have pbeen ordered such that they
dare grouped:

- main surtace points

713.3
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- control surface 1 points
- control surface 2 points
- etC .

Optionally, modify slopes with user supplied
velocity profile.

Write the interpolated mode shapes, slopes and
deflection arrays on the file RH@3RNF with the name
M@0ij00.

Write the mode shapes on the scratch file DWSFILE
(SCO1SSF) .

@VERLAY (RHO3@LF,1,4) - PRSPREP

It an unsteady pressure report was requested PRSPREP
generates the preliminary information (independent of
Mach number and K-values) .

ae.

Write the tollowing arrays on the scratch file
DWSFILE (SCO1SSF):

1. Y-BAR - values of pressure report chords
2. X-BAKR - values of pressure report points

Perform steps p. and c¢. for each pressure report
chord.

Calculate assumed main surface pressure modes and
write on DWSFILE.

Calculate miscellaneous control surface information
and the modaified hinge line rotations for each
control surface, and write on DWSFILE.

@VERLAY (RH@IPLF,1,5) - SGFPREP

I1r sectivnal generalized torces (SGF) were requested,
SGFPREP prepares preliminary information independer.. of
Mach nmumber and K-value.

a.

Write the Y-HAT values of SGF report chords on the
scratch file DWSFILE (SCO1SSF). Perform steps b.
and c¢. for each chord.

For the assumed main surtace pressure contribution,
determine the chordwise integration grid, calculate
the assumed main surface modes at the integration
points, and combine with the specified quadrature
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weights; calculate the modal deflections at
integration points and combine with the weighted
assumed pressure modes to form the chordwise
inteyrals on a termwise basis, and save the
termwise integrals on DWSFILE.

For each control surface;

Ce.

Determine condition-independent control surface
pressure terms and chordwise integration grid,
calculate the modal deflections at integqration g
points and combine with the specified quadrature
weights, calculate the control surtace rotation at .
the particular sectional chord in each mode, and
save control surtace intormation, integration
points, moditied hinge routations, and weighted
deflections at integration points on DWSFILE
(SCO1SSF) (see ref. 713-1).
i

713.5.7 PVERLAY (RHP3IPLF,1,0) - GFPREP

GFPKEF prepares a file of Mach number- and K-value-

inderendent data tor later calculation of generalized
airtoxce matrices.

For the main surtace assumed pressure contribution,

da.

Determine the spanwise integration grid. Perform
steps b. through d. for each chord.

Calculate the spanwise pressure terms and chordwise
integration yrad.

For each integration point, determine the chordwise
pressure terms, foirm the assumed main surface

modes, and combine with the specified quadrature
weights.

For each integration point, calculate the modal
deflection at integration points along the chord
and accumulate the weighted pressure - modal
detlection products.

Write the matraix o1 termwise surtace integrals on
the scratch tile IWSFILE (SCO18SF).

For each control surtace:

f.

Determine the spanwise integration grid. Pertorm
steps g. through j. tor each chord.

ke i O

R e e
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713.3.9

g. Determine the control surface pressure terms and
chordwise integration grid. Steps h through j are
repeated for each integration point.

h. Calculate the modal deflections at integration
points and combine with specitied quadrature
weights.

ie. Calculate the control surface rotation at the
integration chord in each mode.

j- wWrite control surtace information, integration
points, modified hinge rotation, and weighted modal
aeflections on DWSFILE (SCO1SSF).

@VERLAY (RH@3PLF,1,7) - RDWRTC

Depending upon the value of the two variables ITHMAT and
INDCM, set in the (1,0) overlay, RDWRTC does the
following:

INDCM Control snrtace indicator
= 0 -~ Main surface
= j = Control surface 3j
ITHMAT = 0 - Read the C-matrix
= i - kead the C-matrix with the name

CMi0000 from RH@A3RNF and save
on the scratch file CMSFILE
(SCO02SSF) by rows.

= -1 - kead a C-matrix from the
scratch file CMSFILE by rows
and then write it on RH@3RNF
with the record name (Mi0000.

Also write the C-matrix index
array, CM00000, on KH@3RNF.

PVERLAY (RH@3PLF,1,10) - CMCALC

CMCALC calculates a C-matrix associated with an assumed
main surface or control surface pressure modes for a
given planform, downwash point distribution, K-value,
and Mach number. For each downwash chord point:

d. Calculate terms in the downwash integral expression

which are dependent only on the downwash chord and
point.

713.0
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b. Determine the spanwise integration grid-integration
region endpoints, and guadrature. Perform steps c.
through e. for each region.

c. Determine integration chord locations and
associated quadrature weighi.

d. Increment the row ot the C-matrix by the weighted
value ot the spanwise integrand.

e. Write the r1ow of the C-matrix associated with the
particular downwash point on the scratch filc
C(MSFILE (SCO2SSF) .

713.3.10 @VERLAY (RH@3@FLF,1,11) - PCPEFF

PCPEFF removes the step discontinuities from the
downwash matrix due to any control surface rotation and
solves the set of simultaneous equations for
coefficients of the assumed main surface pressure modes.

PCPEFF writes the following arrays on the file RHP3RNF.

DW013jkl - full downwash matrix
DWMijkl - moditied downwash matrix
FS0ijkl - pressure series coefficients

PCYEFF also writes on the scratch file C@FFILE (SC02SSF)
the coefficients of assumed major surface pressure modes
to be read by PRESURE.

713.3.11 YVERLAY (KRH@3PLF,1,12) - PRESURE

If an unsteady pressure report was requested PRESURE
calculates the pressures based upon the data generated
by PRSPREP and FC@EFF.

For each main surtace point, the main surface
contrabution to the pressure is computed using a matrix
of assumed pressure modes read from the scratch file
DWSFILE (SCO1SSF) and the pressure coefficients read
from CPFFILE (SCO2SSF).

The previously calculated contxrol surface information is
read tfrom DWSFILE (SCO1SSF), the control surtface
contribution 1s calculated and added to that of the main
surface.

The pressure report matrix, PK0ijkl, is written on
RHPA3RNF.

713.7
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713.3.12 @VERLAY (RH@3@LF,1,13) - SGF@RCE

Calculate sectional generalized forces (SGF) for a K-
value and Mach number.

713.3.13

For each chord:

ade

d.

Calculate the main surface contributior to the
total integral by readinygy from DWSFILE (SCO1SSF)
the matrix of chordwise integrals generated in
SGFPREP, and combining with the pressure
coefficients read from C@FFILE.

Read the precalculated information from DWSFILE.

Calculate the control surface pressure at the
guadrature point distribution and multiply by the
weighted deflections to generate the control
surface contributions to SGF on the chord. Repeat
steps b. and c. for each control surface.

Write the SGF matrix, SFmijkl, on the file RH@3RNF.

YVERLAY (RH@U3QLF,1,14) - GFURCE

GFPKCE calculates the generalized force matrix for a K-
value and Mach number.

For each main surface integration chord:

a.

b.

Multiply the chordwise integrals calculated in
GFPREP by the various weighted modal deflections.

Combine the results from a. with the pressure
coefficients read from C@FFILE (SC02SSF), and add
to the general airforce matrix.

For each control surface integration chord

Ce

d.

Read the previously calculated information from
DUWSFILE (SCO1SSF).

Calculate the control surface pressure at each
quadrature point, multiply by the weighted
deflections and add to the generalized airforc:
matrix.

Write the generalized airforce matrix, GF0ijkl, on
the file RH@3RNF.
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713.3.14 @VERLAY (RH@3@LF,1,15) - ERRGK

1t an error is detected by any RH@3 module (except
INPREP) the overlay ERn@R is called to print a
diagnostic message befare control is returned to the
ATLAS control proaram. The erxrroxr types include 1/p
errors, SNARK errors, AINTL erxrors, (see description of
AINTL, sec. 900), and errors resulting from singular or
near singular matrices.

713.4 COMMON BLOCK USAGL

713.4.1  /CONPARS/, /KOBUFP,/, /KERR@R/, and /KQORNDM/ are ATLAS
system comnon blocks, described in section 100.2.

713.4.2 RH@3 Common blocks:

/BASIC/

/CPND/

/CPUNT/

/CQUAD/

/CSGE@M/

/CSINF@/

/CSTERM/

/CSVALU/

/OWCHD/

/ENDI1T/

/FILES/

contains the symmetry option and numeric constants
such as (0.,0.), pi, pi/Z, semi-span, Mach number,
K-value, etc.

contains the arrays of K-values and Mach numbers.

contains integer variables giving the sizes of RHP3
arrays or pointers %o the current Mach numpber and
K-values.

contains inftormation pertinent to chordwise
integration of the pressure kernel functiomn.

contains geometry data for the control surfaces.

contains miscellaneous calculated control surface
data.

contains constants required for control surtace
pressure calculations.

contains variables associated with the chords used
during calculation ot unsteady pressures, sectional
generalized torces, and yeneralized forces.

contains variables associated with a downwash
point: geometry, chordwise pressure terms and
their de: ivatives, and the row of the C-matrix for
the point.

contains varicbles used to print diagnostics in the
overlay ERRYR torror number, error location, etc.)

contains the names of all files used inside RH@3.

713.9
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/HEDMX 1/

/INTCHD/

/KRNC@M/

/MSGL2M/

/PPTIPNS/

/QUADWTS/

/TABLE/

contains the list of variables used as header
information for a MATRIX1 formatted array.

contains chord integration data.

contains variables used for kernel function
calculations.

contains geometry data for the main surface.

contains the options specified by card input data
or execution paraleters.

contains -yuadrature weighting factors used by RH@3
In the integration scheme.

contains the C-matrix index used to identify C-

ma-.rices and the data case/condition they
sepresent.
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ALN STIFFNESS PROCESSOR

714.1 GENERAL INFORMATION

714.1.1 Purpose

1. G\ nerate
2. Generate
3. Generate
4, Gencrate

the freedoms

the element stift.ess matrices

the element stress matrices

the element ceometric stiftness matrices
the freedom activity matrix, which indicates

stirfness.

714.1.2 Access

that have structural or (eometric

Ttis module is called trom the ATLAS Control program by the
EXSCUTE STIF"NESS (plist) statement (sec. 252, ref. 1-1)

714.2 MATR’
Name
Inprt
1 KPARMS 1
2 KN@ALTa
3 KNC100a
4 KL@CPYa
5 KSF00 1a
6 KMO0001
7 ST001ka
8 KELEKEY
9 X(MSUMM
10 DC@@Rba
Qu*.put
1 KA000 1a
2 GP0001a
3 XG000 1s
4 KFAVO 1a

5 AA000 1a
6 AGCCO1a

LX020 1a
r ,01a

o

TTIVITY

Descrapiion

Data set parameters
Nodal data

Nodal correspondence table
Local coordinate systems
Element data

Material uata

Element stresses

Element keys

Composite material data
Load case correspondence
label

Element stiffness
Element stress

Element genmetric
stiffness

Freedom activity
Element stitfriess
transfoxmation

Element jeometric stiffness
transformar _on

Element local stiftness
Element local stress

7.0

DATARNF
DATAKNF
DATARNF
DATARNF
DATARNF
DATARNF
STRERNF**
DATARNF**
DATAKNF
STRERNF**

STIFRNF
STIFRNF
STIFRNF

STIFRNF
SCO TRNF*

SCO 1IRNF*

SCO IRNF*
SCO IRNF*
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9 IFAVsss Interact treedom activity STIFRNF
(in certain cases)

10 GFAVO Is Geometric freedom activity STIFRNF

1n RCMSUMM Composite material data DATARNF

12 DCP¥YRba Load case correspondence STRERNF**
label

A detailed description of the matrix format is contained in
reterence 1-2.

* These matrices are written on STIFRNF only if the checkout flayg
is 23.

sxThese matrices are used when element geometric stiffnesses are
generated.

T714.3 PROGRAM METHOD

The STIFFNESS module consists ot a prinary overlay, STIFLEX, and
seven secondary overlays, SETPARS, KGEN, PGEN, AGEN, GTRASNK,
KGGEN, AKGGEN.

TW.3.1 QVERLAY (STIF@LF, 1,0} -STIFLEX

a. Establishes module common blocks (includes putting
values into /MSKC@N/)

b. Opens tiles

Cc. Loops through secondary overlays

d. Writes summary of core usage and CP time (if checkout
flag is on, also writes this summary after each

secondary overlay).

714.3.2 YVERLAY (STIFPLF,1,1) -SETPARS

- Establishes the values of /L@CPARS/. The variables are
first set to the detaults, then modified to cor ply with
the parameters on the EXECUTE STIFFNESS statement,
transmtted via /C@NPARS/.

b. If the data set specified does not exist, SETPARS prints
an error message, increments /K¥ERRUR/, and returns to
STIFLEX.

c. It a geometric stitiness matrix generation is requested,

the specification ot a loadcase and the existence of
corresponding stresses is checked. If missing, error

714.2
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message is printed, KERR@PR incremented and return to
STIFLEX called.

It a hidher order BxICK is specitied, (more than 8
nodes), the buffer sizes for the output matrices are
automatically set large enouygh to accommodate at least
onc such element.

$VERLAY (ST, F@LF, 1,2) ~KGEN

Elem-nt local stittness, [k], matrix generator

a.

b.

Sets variables equal to pertinent /L@CPARS/ values,
e.ug., butter sizes, names, set number.

Reads KPARMS1 to get problem data, e.g., number of nodes
and elements.

Reads nodal data and KNC100x, the nodal correspondence
table, and calls NCIFIX, which retrieves the prcper bits
trom block 3 of KNCI100X and stores them as a set of
direct pointers to the nodal data.

Reads first blocks of element, and material data,
establishes {k] matrix block, sets the flags, line
counters, and indices, and calls GENK to generate the
element local stiffness matrices.

Checks flays upon return from GENK:

tlaqg: purpose:

MBACK get new material matrix

isF1 get mare element data

IKX1 fillea [k ] bl-~k;write it out

and start another.

714.3.3.1 GEIK: (FPRTRAN subroutine)

d.

Processes the elements in internal order, first checking
that material and element data are available for the
current element. 1f not, sets rlays as indicated in
KG:EN, above, and returns to KGEN.

With all the necessary data available, GENX transfers to
the elenient generating SXXX routines, where XXX
represents the element type (RPD,BRICK,SPAK,etcC.).
These, respectively, generate the [k] matrices directly
into the [k] matrix block. The element routines check
tor space in the block.
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Inserts the ID word (as described in ref. 1-2) at the
beginning of each matrix, updates the counters and
indices to reflect the additional stored information and
proceeds to the next element. Note: KGEN,GENK, and the
element routines use cammon block /STIFCAM/ to transmit
tlags, counters, and other needed data. For a
descraption of /STIFCPM/ see section 714.4.

714.3.4 QVERLAY (STIFJLF,1,3) -PGEN

Element local stress, [p], matrix generator

a.

b.

Begins with the same steps as KGEN (secs. 714.3.3 a, b,
C) -

Reads first blocks of element, and material data,
establishes [k] matrix block, sets the flags, line
counters, and indices, and calls GENP to generate the
element local stress matrices.

Checks tlags upon return from GENP:

flag: purpose:

MBACK get new material matrix

1SF1 get more element data

IPP1 tilled [p] block;write it out

and start another.

714.3.4.1 GENP: (F@RTRAN subroutine)

a.

Processes the elements in internal ordex, first checking
that material and element data are available for the
current element. 1f not, sets tlags as indicated in
PGEN, above, and returns to PGEN.

With all the necessary data available, GENP transfers to
the element generating PXXX routines, where XXX
represents the element tvpe (R@D,BRICK,SPAK,etc.).
These, respectively, generate the [} ] matrices directly
into the [p] matrix block. The element routines check
four space in the block.

Inserts the 1D word (as described in ref. 1-2) at the
beginning of each matrix, updates the counters and
indices to reflect the additional stored intormation and
proceeds to the next element. Note: PGEN,GENP, and the
element routines use coanmon block /STRECPM/ to transmit
flags, counters, and other needed data. For a
descraiption of /STREC@M/ see section 714.4.

T4



t 7t.3.5 @VERLAY (STIFGLF,1,4) -AGEN

Element local to analysis frame transtormation matrix
generator

a. Begyins with the same sters as KGEN (sec. 71.3.3 a,b,c).

b. Checks the remaining space in core, and if there is
room, reads the first stiftness element matrix, KSFXXXX,
and establishes an element transtormation ([A]) matrix
block.

C. Processes the elements in internal order: gets element
type, number of ncies, and position in KSF matrix,
extracts nodes from KSF, extracts nodal geometry from
KNPALTX, and calls the element matrix generating
routine, AXXX, where XXX represents element type.

d. Checks flags on return fram element routine:

tlag: purpose:

D1 shows error or not enough room
tor [A]

K@PRD analysis frame coordinates used

1t there is not enough room, the current block is
written to the appropriate file, and a new block is
b started.

If analysis trame kinematics are indicated, AL@CAL is
called to perform the transformation. This results in
the replacing of [A] with [A]*, the transformation
between local ard analysis trame coordinate systems.
AL@CAL calls GRAB, an ATLAS system routine, to produce
the reguired transformation from the user-specified
local coordinate system, stored in KLgC¥da.

e. Calls M@VAIN to generate runcodes tor each column of
{A]. A runcode contains the node and freedom number,
each packed into thirty bits. M@VAIN also compresses
out zero columns ot [A].

f. Stores 1D word at beginning of eiach matrix in [2].

714.3.0 @VERLAY (STIFPLF,1,5) -GTRASNK

Element stress [P], stittness [K], and geametric stiffness
matrix {KG], matrix generator

7.5
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Establishes matrix names, dimensions and 1/¢ files from
/LPCPARS/

Establishes positions in core and flags indices and
counters for element (k] or [kg] and [A] matrices, and
tor intermediate storage of the {k])[A] or [kg XA]
product.

1f [K] or [KG] regquired, then the [K] or [KG] block and
the active freedom table are initialized together with
associated indices and counters.

If [P] required, then the [p] block is initialized and a
position in core established for [P]. Indices and
counters are initialized.

Calls GTRAFTN to generate the required matrices. Common
block /GTRAC@M/ is used to communicate flags, counters
and indices with GTRAFIN.

Checks flag KRET upon return from GTRAFTN

KRET value: purpose:
<0 Computations completed
1 [k] or [kg] matrix block exhausted
2 [p] matrix block exhausted
3 [#] matrix block exhausted
4 [P] matrix block filled
5 [K] or [KG)] matrix block filled
6-10 Refers to matrix block indicated by

(value -5) but to clear from core
for efficient core management
1" Set up bigger [kA] oxr [kGA] block
12 If aprlicable, wite active freedom vectors

714.3.6.1 GTRAFTN: (FPRTRAN subroutine)

Ae

b.

Processes the matrices in internal order, using GTRASNK
to perform all 1/@ and core management.

Locates the [A] matrix in block and extracts matrix
sizes. The word "locates®™ designates the reading of a
new block if required.

If stress run only, skips to step j.

Locates the [k] or [ kg ] matrix in the block and extracts
matrix parameters.

Checks on space in the scratch area and forms the [k][A]
or {kgllA] product by call to MULTKA.
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714.3.7

Checks for space in [K] or [KG] matrix block and forms
the matrix product by repeated calls to VIMEI, storing
directly into the block.

If [ K] matrix generation calls ZRZWDEL to locate
diagonal elements of [ K] whose values are less than a
given epsilon (presently 10-12) times the largest
element on the diagonal, the rows and columns that
correspond to such elements are deleted from the [K]
matrix.

The run-codes are taken trom the [A] matrix and written
into the beginning of the [K] or [KG] matrix. If the
rows have been removed by step g, the runcodes are
adjusted accordingly and in KFAVXXX, the active freedom
vector.

1f no stress matrices are to be generated, skip to step
n.

Locates the [p] matrix in block and extracts the matrix
sizes. Also, checks for space in [P] matrix block.

1f {kA) matrix needed and not computed, performs steps d
and e.

Multiplies [p)[A] or [p){kA] using MAMULT.

Packs ID word and copies runcodes from [A] into [P].
Checks whether all elements are processed and if so,
causes the last blocks 0 be written. Also causes
KFAVXXX to be written, if appropriate, and also IFAVXXX,
if appropriate.

@VERLAY (STIF@LF,1,6) -KGGEN

klement local geometric stitfuness, [kg], matrix generators.

Ae

b.

Begins with the same steps as KGEN (sec. 714.3.3 a,b,c)
kead first partition ot the matrix of stresses,
establishes the [ kg ] matrix block and reads the first
block of element data.

Extracts the number of stresses per element from the
element key matrix.

Initializes counters, flags and indices and calls GENKG
to generate element local geonetric stiffness matrices.
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Checks flags upon return from GENKG

tlaa: purpose:

ISF1 Get more element data
1ST1 Get more stresses
1KK1 Filled [kg] block;

write it ont and
start another

714.3.7.1 GENKG: (F@ZRTRAN subroutine)

e

714.3.8

Processes the elements in internal order, first
extracting nodal data and property data for current
element.

Transfers to the element generating GSXXX routines,
where XXX represents the element type (R@D, BEAM, etc.).
These, respectively, generate the [kg] matrices directly
into the [kg] block. The element routines check for
space in block.

Inserts the ID word (as described in ref. 1-2) at the
beginning of each matrix, updates counters and indices,
checks if new element matrix partition needed and if so,
causes it to be read, then checks if a new matrix of
stresses is needed and if so causes it to be read.

KGGEN and GENKG and the element routines use the common
block /KGCPM/ to transmit flags, counters and other
needed data. For a description of /KGC@PM/ see section
T14.4.

@VERLAY (STIFQLF,1,7) -AKGGEN

Element local to analysis frame transformation matrix
generator for geometric stiffnesses.

a.

ty

Begins with the same steps as KGEN (sec. 714.3.3
a,b,c,qd)

Initiates flags, cownters, etc., and calls GENAKG to
generate .2 element transformation matrices.

Checks 1...ys upon return from GENAKG

tlag: purpose:
ISF1 Get more element data
1AA1 Filled [AG] block; write

it cut and start another
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714.3.8.1 GENAKG (F@RTRAN subroutine)

a. Processes the elements in intermal ordexr, first
extracting nodal data for the current element.

b. Transters to the element generating AKGXXX routines,
where XXX represents the element type (R@D, BEAM, etc.).
These, respectively, ocnerate the [AG] matrices directly
into the [AG) block. They also check for space in block
and it not room, cause GENAKG to return to AKGGEN for
writing of block and start a new block.

C. 1t analysis frame kinematics are indicated, AL@CAL is
called tu perforxm the transformation from element local
coordinates to node analysis frame coordinates. This
results in replacing the element routine generated
matrix by one postmultiplied by the appropriate
transformation matrix. AIPCATE calls GRAB, an TLAS
system routine, to generate the required transformation
matrices. This step is identical to the one performed
by AGEN.

a. Corrects the transformation matrix for offset effects by
use of subrnutine @FFTRAN.

ALY COMMON BLOCK USAGE

Name GVERLAY: (STIFJLF)
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714.4.1

T14.4.2

714.4.3

714.4.4

/KERR@R/ , /KQRNDM/ , /KQBUFP /. /CONDIN5/, are ATLAS system
common blocks, described in seciion 100.2.

/COMNPARS/ is filled by the ATIAS (0,0) overlay with the N
contents of the EXECUTE STIFFNESS statemernt. .

/KERR@E/ contains the variables KERR@PR AND KWARN, which
are incremented whenever the processc<r encounter- ;
problems and an error message is written. ¢

/1PCPARS/, /CYREUSE/, and /MSK(PN/ are used throughout
the processor.

/IPCPARS/ contains parameters which control the
execution of the processor. These include buffer sizes,
input/output file names, and other control intormation.
/1PCPARS/ is established by SETPARS, from defaults and
the /OZNPARS/ specifications.

/CAREUSE,/ transmits core usage information fromm the
secondary oveilays to SIIFLEX, where it is included in a
message printed when the checkout switch is or-

/MSKC@N/ establishes standard maskince variables for
masking 1 to 60 bits. These are initialized by STIFLEX.

/OTSARG/,/GENSCRA/ and /FLXINT/ are conmon blocks
available throughout the processor but used for special
purpose.

/GENSCRA/ is used as a scratch area by KGEN,PGEN,
AGEN,KGGEN and AKGGLN, as well as their generating
routines. By the appropriate use of EQUIVALENCE
statements between locations in GENSCRA and subroutine
variables, core usage can be reduced.

/OTSARG/ is used by the GPLATE routines. By positioning
it next to /GENSCRA/ in core, aund dimensioning it (1),
the two blocks are forced to share virtually the same
core.,

/FLXINT/ is the communication between some element
stiffness generating routines (SBEAM,SR@D,SSPAR, SSR@D)
and FLF¢, a routine which evaluates cevtain integrals in
the flexibility formlation. It ic initialized by
STIFLEX. .

/STIFCPM/, /STRECOM/, /KAD@PE/ , /GTRACPM/ , /KGCYPM/, are used
to transmit intormation between the secondary overlays
and the generating or computational routine in both
ways. They are local to the respective overlay.
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/STIFCPM/ is used in KGEN. 1t contains information such
as element nodal data, properties, material data,
pointers and tlags.

/STRECZM/ is used in PGEN. 1t is similar to /STIFCAM/.

/KADGPE/ is used both in AGEN and in AKGGEN. Both
occurances are identical. 1t contains information
similaxr to that of /STIFC#MM/, with exceptions for
niaterial data, active nodes, etc.

/GTRACZM/ is used in GTRASNK. It contains information
such as names, position references, locations,
dimensions etc. of matrices being processed.

/RKGC@M/ is used in KGGEN. It is similar to /STIFCPM/.

/BRICKC@/,/MACYM/ ,/TRANSF/ and /TRIARG/ are common
blocks associated with particular subroutines.

/MACOM/ is used to transmit matrix dimensions and
skipping tactors to the ATLAS general purpose matrix
miltiply routine, MAMULT.

/TRANSF/ and /TRIARG/ are used by the subroutine QTSHEL

which is the generating routine for the GPLATE stiffness
and stress matrices.

714.11
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715. STKESS PROCESSOR

GENERAL INFORMATION

Purpose

Fuor a Boundary Condition Stage:

Assemble free, retain, and support displacement
matrices into one total displacement matrix.

Compute element stresses by multiplying element
local stress matrices by displacements and then
adding initial stresses computed in the LOADS
module.

Compute element nodal forces by multiplying element
stiffness matrices by
displacements.

For a Superposition Stage (SUPSTAGE):

Generate - single matrix of displacements for all
active, structural freedoms for selected SUPSTAGE
components.

Generate element stresses either by computation
from the superimposed displacements or by
superimposing previously-calculated stresses for
selected SUPSTAGE coumponents.

2 Access

This module is called from the ATLAS Control program by
the EXECUTE STRESS(plist) command (sec. 254, ref. 1-1).

715.1
715.1.1
715.1.1.1
1.
2'
3.
715.1.1.2
1.
2.
715.1.
715.2

MATRIX ACTIVITY

Input

NMEWNa

-]

Name Description File

KPARMS1 Parameter matrix DATARNF
KRFVOba Retained freedom vector DATARNF
KFATODba FPreedom assignment table MERGRNPF
KLCTO0O0a Element correspondence table DATARNF
18SCsss Substructure correspondence  DATARNF

table
1SSSC@R Substructure control table DATARNF

715.1
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Output

EWN -

w

KSF001a

GP000 1a
1sC01ba

1S001ba

DC@URDbA
IIClsss

SULCTba
IFATSsSS
IRFVssSS
Kn0001a
SUPEkDba
SUPSTGa
SUDISba

SUSTRua

Name

SLCSTba
DCNTRba
DI001ba
SCNO 1ba
ST001ba
SUELCTA
SLLSI%a
KECAMAa
KSF00 1a
Us001ba
USCO1ba

DCPZRba

KSF matrices in internal
order

Elaement local stress matrix

initial stress control
matrices

Initial stress matrices

Loadcase correspondence table
Loadcase correspondence cable

Displacement User Matrices
free displacenents
retain displacements
suppart displacements

Supervosition loadcase
correspondence table

Freedom assignment table

Retained freedom vector

Element stiffness matrix

Superposition data with

known or unknown factors

Stage type and unknown

factors key

Superposition displacement

constraints

Superposition stress

Description

Stress loadcase specification

table
Displacement control matrix
Displacement matrices
feress control matrices
(internal order)
Stress matrices (internal
order)
Stress user element
correspondence table

Stiess element sorting index

table

Flexible element control
matrix

KSF matrices in user order

Stress matrices (user order)

Stress control matrices
(user order)

DITARNF

STIFRNF
L@ADRNF

L@ADRNF

LZADRNF
DATI.]NF

DATARNF
MERGRNF
DATARNF
STIFRNF
DATARNF
DATARNF
DATAKNF

DATARNF

STRERNF
STRERNF
STRERNF
STRERNF
STRERNF
STRERNF
STRERNKF
STRERNF
STRERNF

STRERNF
STRERNF

Loadcase correspondence table STRERNF

715.2
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715.3

715.3.1

715.3.2

17 UDCO 1ba
18 UDXXXba

19 SUPERDba

13 FCNTXDa Force control matrix STRERNF
(internal order)
14 FP001ba Force matrices STRERN®
(internal order)
15 UFCO 1ba Farce control matrix STRERNF
(usexr oxaer)
UFXXXba Force matrices STRERNF

(user order)

Displacement cuntrol matrix STRERNF
(usexr order)

Displacemernt matrices STRERNF
(usex order)

Superposition data with STRERNF
input or computed
tactors

A detailed description of the matrix formats
is contained in reference 1-2.

PROGRAM METHOD

The STRESS module consists of a primary overlay,
STREPLF, and ten secondary overiays, SETPARS, RETS@RT,
DEFLEC, LCREMPV, STRESS, U@RDER, MULDIS, SUPRFAC,
SUPRD1S, and SUPRSTR.

QVERLAY (STREGLF,1,0) - STREJLF

Calls serondary overlays &s needed.

@VERLAY (STRE@LF, 7.1} - SETPARS

a. Reads the param.:ars in the EXECU_E STRESS
statemernit and seis up local parameters in the
/STRPARS/ conmon bl:cck.

b. Checks for the presence of all matrices needed for
input ir all other cwverlays of the STRESS module.
Stores index and file names in /STRPARS/.

c, Sets up the stres. loadcase specification table
when spz2cified loadcai2z are reguested.

@VERLAY (STREALF,1,2) -~ RLTSPRT

a. When retained treedom displacement’ are present anc
not in internal nodal order, this overxlay soxts the
4. splacemenis in‘.- internal nod.ix order. The ATLA..




715.3.4

715.3.5

715.3.6

routine SHELL is used to determine the sorting
or¢ °’r of the displacements.

When all sorted matrices fit in core, sorting is a
simple operation of moving displacements from their
0ld position to their new position using two
routines INDSET and INSERT.

When core limitations prevent sorting as in b, two
additional routines aid in the sorting, INFIND and
YUTFIND. Available core is fully used by INFIND
controlled sorting. Matrices which do not fit in
core are temporarily stored on scratch while
@UTFIND controls input/output and number moving.
Local common block /FINDPAR/ passes parameters
between routines.

ZVERLAY (STRE@GLF ,1,3) - DEFLEC

a.

Displacement partitions are assembled on a freedom
by freedom basis. The treedom assignment table has
each node's freedoms broken down into 4 categories
- not active, free, retained, or supported. The
main program does matrix input/output only while
the routine DISMERG does the actual matrix
assembling. The local common block /MERPARS/
transmits parameters between DISMERG and DEFLEC.

PVERLAY (STREZLF,1,4) ~ LCREM@V

aa

b.

When stresses are not wanted for all loadcases,
this overlay is called. 1Its function is to modify
the displacement matrices by removing all loadcases
not requested. The main program does matrix

input /output while the routine SLCDISP does the
actua® matrix modifications.

The modified total displacement matrices and their
control matrix are written on scratch.

@VERLAY (STRE@LF,1,5) — STRESS

a.

This overlay calculates the elemeunt stresses by
multiplying the local element stress matrices
GP0001a from STIFRNF by the total displacement
matrices. Once the multiplication is completed,
initial stresses, if any, are added. The main
program does all matrix 1/8 while five subroutines
do all other functions.

715.4
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The code 1s designed so that if all needed
displacement matrices will not fit in core at one
tiuwe, matrix I,/9 is minimized. This is
accomplished by taking advantage of the banded
properties of the element stress matrices. As soon
as STRESS is done with a displacement partition,
its position in core is filled by the next
partition not already in core. Thus, a range of
nodal displacements “moves®™ with the program as it
calculates the stresses element by element. When a
displacement matrix not in the "nodal range" is
regquired, it is fully utilized by all elements in
the current stress matrix.

The routine SCSETUP sets up the stress control
matrix and determines an "element range" {or which
stresses can be calculatec at the current time.

The routine MULTSET sets up a matrix MULTAB which
contains information on how the stress and
displacement matrices should be multiplied.

The routine MULCNTR, by using MULTAB, calls the
ATLAS routine MAMULT to do the actual
rultiplication. It also transmits I/@ requests for
displacement matrices to the main program thru the
local common block /MULPAKS/.

The flow in the program goes through SCSETUP,
MULTSET, and MULCNTR in a cy~lic fashion as the
"element range® moves from the tirst element to the
last.

After all multipliacation is completed, the routine
ADDSIGO adds in initial stresses to the results.

PGVERLAY (STREPLF, 1,6) — U@ZRDER

Forms an element correspondence table using the
local routine SMASK and the library routine ES@RT1.

Forms an elemeat sorting index table using SHELL.

Forms K&, raitrices in user element order using the
library routine KSFREZR.

715.5



L B

»

d. Forms user ordered stress and stress control
matrices using the local routines SPLIT and GLUE
and the library routine SWPERD.

e. Prepares the force control matrix for sorting in
the routine SPLITF.

f. Uses S@PERD to sort forces and their force control
matrix.

g. Reformats the control matrix in the routine GLUEF.

h. Prepares for displacement sorting in the routine
DCSPLIT.

i. Uses SPERD to sort displacements and the control
matrix.

3. Reformats the displacement control matrix in the
routine DCGLUE.

715.3.8 @VERLAY (STRE@GLF,1,7) - MULDIS

a. This overlay calculates element nodal forces by
multiplying the element stiffness matrices by the
displacements. The core management logic is
similar to that used in the STRESS program.

b. The routine MULSET sets up the common block MULPARS
and all pointers needed for the multiplication. It
also sets up the force control matrix.

Cc. The routine MULD@ does the controlling of the
miltiplication by making calls to MAEXPND for
expansion of a column in a lower triangular matrix
and calls to MAMULT for the multiplication.

a. This overlay updates the superposition data matrix
SUPERba from tile DATARNF and writes it out on file
STRERNF. The main program does all matrix
input/output except for constraint data which is
managed by C@NSTR when unknown loadcase factors are
present. Unknown factors (it any) are calculated
and replaced in the SUPEkba output matrix.

b. Routine SUPKRREP replaces user 1D with internal ID
for all component loadcases in SUPERba matrix.

715.6
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koutine C@NSTR is called when unknown factors are
present in the SUPERba matrix. It generates the
coefficient scratch matrix and the constraint
scratch matrix which are solved in SUPRFAC to
produce the calculated factors. Routine EXPAND is
called by C@NSTR to return the SCLSTba matrix index
ivr a candidate loadcase.

Routine FACT@RS replaces unknown factors (if any)
with computed tactor values in SUPERba matrix.

Routine REZFURMA reformats the SUPERba matrix. The
component loaacases which were collected into one
data block per superpositicn loadcase are now
collected into one data block per active stage.

715.3.°0 PVERLAY (STREPLF,1,11}) — SUPRDIS

ad.

This overlay performs superposition to form one
stage of displacements. The main program does
matrix input/output and two subroutines do all
other functions.

SUPGDCM generates a displacement control matrix and
a vecroxr of number of freedoms per partition of
superimposed displacements for one superposition
stage. Routine SUPDISP does the actual
superposition of displacements.

715.3.11 GVERLAY (STREGLF,1,12) — SUPKSTR

Ae

This overlay performs superposition to form one
stage of stresses. The main program reads in the
superposition matrices SUPSTGa and SUPERba.

ADDITUP reads in the stress and loadcase data to be
extracted from each component stage and generates
an outnutr stress matrix for the one superposition
stage. Routine ADDPNE will add all loadcases
belonging to one stage to the stresses in the
output matrix.
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715.4 COMMON BLOCR USAGE

| | _@VERLAY: STREQPLF 1
L NAME (1,0 11,11 1,2} 1,31 1.411,511,611,711,10 11,11
| /KERR@GR/ | Il x| x | x| x | x| x| x | x
| /OPNPARS/ | |
| /JKOBUFP/ |
1/KORNDM/ |
| /STRPARS/ |
{ /FINDPAR/|
| /MERPARS/ |
| /SLCPARS/ |
| /MULPARS/ |
| /MAC@M,. |
{ /SPRTPAR/ |
|/FILES/ | x
| /FPRPAKRS/ |

| /SUPERP@/ |

| /SUPERD1/ |

1/SUPERIM/ |
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715.4.1 /KEKR@k/,/CPNPARS/,/RQOBUFP/,/RORNDM/ are ATLAS system
common: blocks described in section 100.2.

715.4.2 /STRPARS/ is uced by all overlays of the STRESS module.
It contains control parameters, file names, index names,
buffer sizes, and partition numbers, all set by the
SETPARS overlay.

/FINDPAK/ is used to pass parameters and control
intormation between the SNARK program RETSPRT and its
two subroutines INFIND and @UTFIND.

/MERPARS/ is used to pass parameters and control
information between the SNARK program DEFLEC and its
subroutine DI1SMERG.

/SLCPARS/ is used to pass parameters and control
information between the SNARX program LCREM@V and its
subroutine SLCDISP.

/MULPARS/ is used to pass parameters and control
information between the SNARK program STRESS and its
subroutines MULCNTR and MULTSET.

/MAC@M/ passes parameters between the ATLAS routine
MAMULP and the routine MULCNTR.

715.8



/SPRTPAR/ passes parameters between the ATLAS library
routine SPERD and the program U@RDER which calls S@ERD.

/FILES/ holds array space in common for use in calls to
F1LEALD.

/FURPARS/ passes parameters between the SNARK program
MULDIS and its subroutines MULSET and MILLD@.

/SUPERPP/ is used to pass parameters and control
information between the program SUPRFAC and its
subroutines.

/SUPERDI/ is used to pass parameters and control
information between the program SUPRDIS and its
subroutines.

/SUPEKIM/ is used to pass parameters and control

information between the program SUPRSTR and its
subroutines.
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716. VIBRATION/BUCKLING PROCESSOR

716.1 GENERAL INFORMATION
716.1.1 Purpose

1. Generate the fregquency (eigenvalue) matrix.
2. Generate the mode (eigenvector) matrix.

716.1.2 Access
This module is called from the ATLAS control program by
the EXECUTE VIBRATI@N (plist) or EXECUTE BUCKLING (plist)
statement (sec 258 and 208, ref. 1-1).

716.2 MATRIX ACTIVITY

Name Description File

Input

1. XXXXXXX Mass matrix
2. XXXXXXX Stiffness or flexibility matrix
3. XXXXXXK Geometric stiffness matrix

L. SNKddda Nodal data subset DATARNF
5. KRFVOba ketained freedom vector DATARNF
6. KN@ALTa Nodal data DATARNF
7. KNC100a Nodal correspondence table DATARNF
8. TAPLWTa Condition summary MASSRNF
9. KL@CPPa Local coordinate systiem DATARNF
10. MPARMS 1 Mass module control data DATARNF
Outgut

1. FREQSxx Eigenvalues VIBRRNF
2. M@ZDESxx Eigenvectors VIBKRNF /BUCKRNF
3. Smdddxx Subset mode shape VIBRRNF
4. GMASSxx Generalized mass VIBRRNF
5. GSTIFxx Generalized stiffness VIBRRNF
6. TUTWDxX Total mass VIBRRNF
7. SFPdddxx Subset freedom and node

numbers VIBRRNF
8. VSETC@N Vibration set conditions V1BRRNF
9. BSETC@N Buckling set conditions BUCKRNF
10. EIGENxxX Eigenvalues BUCKRNF

Where xx is the vibration or buckling set number.

A detailed description of the matrix formats is
contained in reference 1-2.

716.1
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710.3

716.3.1

716.3.2

716.3.3

PROGRAM METHOD

This module consists of a primary overlay, VIBRPRG, and
six secondary overlays, PI1CKUP, EIGENC, EXPAND, RIGIDBM,
EQCHECK, and PSUBSET.

@VEKLAY VIBRQLF (1,0) /BUCKGLF (1,0) - VIBRPRG

Qe

Establishes the FET (file environment table) and
associated buffers for the seven sequential blocked
scratch files which are used by the eigenvalue and
eigenvector generating routines.

Controls the logical flow of the calls to the
secondary level overlay programs for the desired
eigenvalue and eigenvector results.

Sets values in module common blocks, including
/TAPES/.

@VERLAY (VIBRGLF , 1,1, - PICRKUP

ae

Establishes the values ot /PRGPAR/ common block.
The variables are first set to detaults, then
modified to comply with the parameters on the
EXECUTE VIBRATI@N or EXECUTE BUCKLING statement.
(These parameters are transmitted via the /CPNPARS/
common block.)

It errors are found in the EXECUTE statement,
PICRUP rrints error messages as they occur and
keeps a tally of warnings and fatal errors in the
/KERR@PR/ common block.

Routine RMATRIX reads the mass and stiffness or
flexibility matrix (for vibration analysis), or the
stiffness and geometric stiffness matrices (for
buckling analysis). The matrices are expanded from
the ATLAS user matrix form to a full upper
triangular form in a single dimensional array by
routine EXPAN and then written on scratch file
(VIBRSC1) by routine WRTSCR for the eigensolution
routines called later in EIGENC.

Insert set and stage numbers, mass and stiffness or
flexibility names in vibration set condition
matrixe.

@VERLAY (VIBRPLF,1,3) - EIGENC

Solves the eigenvalue/eigenvector problem.
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716.3.3.1

ad.

Establishes the size of the dynamic storage area,
pointers for the required arrays, and calls routine
E1GENS which calculates the frequencies and modes.

EIGENS (FPRTRAN subroutine)

Reads the matrices for the eigenvalue problem into
core from scratch storage.

Calls KEDSY3 or REDSY4 to reduce the eigenproblem
[RK]{x} = 1[M]{x} to the torm [P]{z} = 1l{z}, where
{z} = [L(t) J{x} and [M] = [LYL(t)], [P] = [L]?
[KIL(t) 2. ([M] must be positive detinite and (K]
and [ M] are stored in compact upper triangular foru
on scratch disk files.

Calls TRIDIL to tridiagonalize [P ] by Householder's
reduction, forming matrix [D], and finds the norm
of matrix [D]). The norm is defined as the maximum
value of the sum of the absolute values of the
elements in a row of [D].

If QR or Sturm extraction method is regquested
EIGENS calls SYMOR or SEPAR2 respectively to find
eigenvalues from the real symmetric tridiagonal
matrix, [D]. OR finds all eigenvalues, Sturm only
those requested. Calculates the cutoff value
(norm*10-12) , If absolute value of an eigenvalue
is less than the cutoff value, the eigenvalue is
set to zero.

1f eigenvectors are not requested, EIGENS skips to
step Jj.

Loops on the number of eigenvectors requested
calling VECT@L to find eigenvectors, y,

corresponding to the given eigenvalues, 1, by the
Wielandt inverse method.

((DI-1[1Dx = y(i)

y(i+n) = x/11ix11
where [|x)| is the Euclidean norm of x.
If nondiagonal mass indicator is on, EIGENS calls
RECQVL to trarnsform eigenvectors back to the

original reference by

x = [L(t) )ty

716.3



716.3.4

k.

1.

Calls N@KMA to normalize the eigenvectors. The
normalizing values, r, are the inverse of the
largest element ot the vector, and are stored as
the unscaled generalized masses.

Writes the eigenvectors on scratch VIBRSC3.
Eigenvalues are transformed as follows:

f=12 - when eigenvalue problem is formulated in
terms of stiffness and mass matrices

f-1/12 - when eigenvalue problem is formlated in
texms ot flexibility and mass matrices

f =-1/1 - when eigenvalue problem is formulated in
terms of stiffness and geometric
stiffness matrices

Writes the eigenvalues, f, on scratch file VIBRSC2.

Write the unscaled generaiized masses, r, on
scratch file VIBRSC2.

SVERLAY (VIBKALF, 1,4) ~EXPAND

Generate generalized mass and generalized stiffness
matrices.

de

Reads the eigenvalues, f, from scratch file and
writes them on VIBKKNF with the index name FREQSxx
(vibration analysis) or EIGENxx on BUCKRNF
(buckling analysis) .

Reads th=2 unscaled generalized masses, r, from
scratch file and generates the vectors of scaled
generalized masses, mbar, and generalized
stiffnesses, kbar, by:

mbar = r2

kbarx mbar*l tor stiffness type or

kbar

mbar/l for flexibility type

keads eigenvectors, y, from scratch file and writes
the vectors on random disk SCOORNF with index names
VECxxXx where xxx is the column number of the mode
matrix.

716.4



Expands the generalized mass and generalized
stiffness vectors to rectangular matrices with zero
otf -diagonal elements.

For the zero frequency partition, calculate
generalized mass matrix by [ (t) IM)Y ¢).

Writes the generalized mass matrix, {mbar], and
generalized stiffness matrix, [kbar ], on VIBRRNF
with the index names GMASSxx and GSTIFxx
respectively.

710.3.5 @VERLAY (VIBR@LF,1,5) - RIGIDBM

Specitied rigid body modes, RBM, and total mass matrix
for the rigid model.

a.

b.

Reads retained freedom vector, nodal data matrix
and nodal correspondence table.

keads th user specitied uncoupled rigid body
freedom indicators URBM, TRBM, PRBM, and codes them
as follows:

Code treedom

x-translation
y~-translation
z-translation
x-rotation
y-rotation
z-rotation

NN EWN

Reads condition summary matrix. From the given
mass matrix index name or from the -~ >ncentrated
mass subset number, tinds the row or the condition
summary matrix where the total mass elements are
stored.

Establishes the total mass matrix as follows:

(J) =

o Y

Ixx Ixy 1xz

|
Ixy 1yy 1yz |
4

[
|
|
------------- | fateteatababt R btad ol IS
|
|
| Ixz 1yz Izz

P me e

where g = mass matrix division factor from
matrix MPARMS1 on DATARNF.
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h.

Picks up the coordinates of the c:nter of gravity
(Xcy, Ycg, 2cg) from the condition summary matrix.

1f full model skip to step j.

For a half model, RIGLDBM finds the plane of
symmetry -f the whole system and offset (distance
from the plane of symmetry to the c.g.) from the
HALF parameter in the execute statement and the
center of gravity coordinates of the half system.

Establish the transformation matrices: [ar] and
[al] to move the half model center of gravity to
the plane of symmetry from the right or left,
respectively.

Transfoxrms the total mass matrix from the half
system c.g. to the whcole system c.g. with the
following equation:

[JB] = [ar(t) [ JJarjsfal(t) fJTIMall]
2

(These matrix operations are performed using
SNARK commands.) Replaces [J] with [JH].

If URBM indicated, i.e., RBM relat ve to the global
axis, skip to step u.

1t TRBM indicated, i.e., RBM relative to the user
selected triad, skip to step p.

For PKBM, i.e., RBEM relative to the principal axis,
RIGIDBM establishes SNARK position numbers for
scratch arrays, extracts 3X3 inertia partition,
[It], from total mass matrix, and calls routine
VALVCT to extract eigenvalues and eigenvectors.
RIGIDBM then reorders eigenvalues and eigenvectors
such that the largest element of an eigenvector
lies on the diagonal of the eigenvector matrix,
normalizes the eigenvector by dividing by its
length and transposes the eigenvectors, forming the
matrix which rotates from global to principal axes.
Expands the eigenvalues to a full 3X3 diagonal
matrix, which replaces [It], forming [JP].

Replaces [J] with [JP].

Converts direction cosines of the 3X3 eigenvector

matrix to Euler angles, in the sequence: yaw,
pitch, roll; and prints them.
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Skips to step s.

For the TRBM (us~2r selected triad), RIGIDBM
establishes posjtion numbers for scratch arrays,
and calls routine K@TRAN to generate 3X3 rotation
matrix [r]}, from user spe~ified angles. The
rotation mairix rotates tiie referer ‘e frame from
global tc user axes.

Establishes translation matrix, [G], and multiplies
[r)G] to get {xC

Establishes the transformation matrix, [a], which
transforms the total mass matrix from the global
reterence trame to the user specified reference
frame, transforms the total mass matrix by:

[JU] = [a(t) I X a]) and replaces [J] with [JU]

Generates RBM (rigid body modes) in the following
steps:

1. Establishes SNAKRK matrix position numbers for
coordinates of c.g., node location, and
difference of c.yg. and node location.

2. Reads local coordinate system matrix.

3. Loops on the number of retained degrees ot
freedom, steps 3 through 10, to generate the
component RBM (the 6X6 matrix for each node
location) .

4. Picks up internal node number from retained
freedom vector, correspunding user node number
and pointer to nodal data matrix for node
coordinates from nodal correspondence table,
and node coordinates from nodal data matrix.

5. Computes the difference array relative to the
specified framr.

6. Establishes the mode component matrix by
appropriate insextion of the elements of the
difference array.

7. 1f analysis system indicator is off, skip
steps 8 and 9.

8. RIG/DIM gets the global to : alysis frame
transtormation matrix from the local

716.7
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coordinate system matrix and establishes the
rotation matrix between user specified frame
and analysis frame.

9. Forms the transtormation matrix, [a], between
the user specified frame and the analysis
frame ana transforms the component mode
matrix, [C].

10. Selects the RBM freedoms from the component
matrix as requested by the user and inserts
these freedoms in the appropriate column of
the modes matrix.

If a total mass index name is specified by the
user, RIGIDBM writes the total mass matrix onto
VIBRRNF.

If the normalizing indicator is off, RIGIDBM skips
step V.

Calls routine N@RMA to normalize each RBM column of
the modes matrix by dividing by the largest value,
r, and saves it. Establishes the normalizing
transformation matrix, [Norm], where the diagonal
elements are the inverses of the absolute elements,
r, found above, and normalizes the RBM partition of
the generalized mass matrix by:

[IN] = [Norm Y J ) Noxm ]
keplaces [J] by [JIN]

Replaces the flexible modes by the RBM modes by
overwriting the respective column arrays, on the
scratch random file SCOORNF.

keads the generalized mass matrix. Replaces the
partition of the generalized matrix effected by the
KkBM with the respective ireedoms of the

(normalized) total mass matrix, and writes the
generalized mass matrix on VIBRRNF.

1f the RBM generalized mass matrix name is
specified by the user, RIGIDBM writes the
generalized mass matrix on VIBRRNF with specified
matrix name.

If the RBM generalized stiffness matrix name is
specified by the user, RIGIDBM reads the
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generalized stiffness matrix and then writes it on
VIBRRNF with the specified matrix name.

@VEKLAY (VIBKQLF , 1,6) ~EQCHECK

Perform equilibrium and orthogonality checks.

a.

b.

Establish SNARK position numbers and matrix sizes
tor the various matrices used in this program.

Read the eigenvalues [t ], mass Or geometric
stiffness [M], and stiffness [K] matrices.

Performs equilibrum (compatibility) checks, steps 4
through g, for each wectar.

keads an eigenvector {y}.
It stiftness type requested, EQCHECK calls a series
ot routines (MULTI or READM, SMULTUR, and SUBTR) to
solve the tollowing equation:

[delta] = [K-£*M]{y}
It flexibility type requestel, EQCHECK calls the
same series of routines as in step e to solve the
tollowing equation:

[delta] = [FM-£*1]){y}
where {F} is the flexibility matrix
Computes and prints the following RMS equilibrium
check result by transpose-multiply and sguareroot
routines:

RMS = SQRT(3/(NM-1) *[ delta (t) J*[delta])
where NM is the number of modes.
1t rigid body modwus cequested, EQCHECK finds the
number ot uncoupled rigid body translations and
rotations specified by the user, reads the
generalized mass, [m], and mass, {M], and loops on
the number of vectors, steps i through m to verform
the mode shape orthogonality check.
Reads the pivot eigenvector [y (i, ]

Calls routine MULTI or SMULTUR to compute the
temporary result, [T1], by the following equation

716.9
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e

(T1] = [MXY]

Performs steps 1 through m tor each vector, to
compute a row of the orthogonality check results.

Reads an eigenvector {y()) ), and calculates
(T2] = [T1(t) ]*y(3) ]-

Computes the value, TMP, by
TMP = ABS (T2) /MIN(M(i,i) M(j,]))

The value, TMP, is represented by a symbolic code
given in the table below; and which is printed

Symbol Indicates
0 TMP<10-12
1 10-32<TMP< 108
2 10-8 <TMP<10-¢
X 10—+ <5MP

Forms the full modes matrix, [¢], by reading
eigenvectors into the appropriate columns of [¢].

Write mode shapes on VIBRRNF with index name
M@DESvs (vibration analysis) or on BUCKRNF with
index name M@DESvs (buckling analysis).

PVERLAY (VIBR@LF,1,7) - PSUBSET

Extract mode shapes associated with given nodal data
subsets.

.

b-

Establish SNARK position numbers for the various
matrices used in the program.

Read mode shapes, nodal correspondence table, and
retained freedom vector.

Performs steps d through h for each specified
subset, torming the subset mode shape matrix and
subset freedom and node numbers.

Kkeads the nodal data subset matrix, to get the user

node numbers for the subset.

Finds the total number of freedoms of the subset
(row dimension of subset mode shapes, ND@F) .
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710.4.1

716.4.2

f. Establishes the size of the subset mode shape
matrix (ND@F,NM), where NM is the number of modes
(vectors) .

g. Calls routine PICL@C to extract the rows of the
mode shape matrix and form the subset mode shape
matrix which is associated with the subset.

n. Pack _he retained freedom indicator in the first
thairty bits and user node number in the secand
thirty bits of a word and store the word in the
subset freedom and node number matrix.

i. writes the subset mode shape matrix on VIBRRNF or
BUCKRNF with index name SMdddxx and the subset
freedom and node number matrix on VIBRRNF with
index name SFdddxx.

COMMON BLOCK USAGE

| PVERLAY: VIBR@LF ]
NAME 1(,001 (A NIAN1,41(1,5§(1,6))(1,7)]
KERKZR |
CNPARS |
KQRNDM |
KQBUFP__ |
|
i
|
i

PRGPAK
TAPES
DIMS
CHKPKNT

o e - o i —
LR ) E
LI
L
LI A
XXM AR KUK
MU XRIR AN
E R N
b e ——

/KERRYR/, /CONPARS /, /KQRNDM/, /KOBUFP/ are ATLAS system
common blocks, described in section 100.2.

/PRGPAR/ —-- program variables

DYNTYPE - type of dynamic matrix
= 1, stiffness
= 2, rlexibility
= 3, buckling
or geometric stitfness matrix format
= 0, diagonal
= 1, non-diagonal
eigenvalue extraction method
= 0, O-K
= 1, Sturm
N - number of equations in eigenvalue
problem

MASTYPLE

'
2
o
0
ta

t

VALTYPE
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NVEC

STAGE
CPNMASS

N@RM

IVSET -

NAMERNF
KEYRBM

XKEF
YREF
2REF
IRBMRI -

I 3R (6) -

RBMR ( 6)

NAMVSET

NAM. ‘.1 8S
HAMSTIF
L.AMC@@AR
NAMRFV -
NAMNCT -
NAMVAL -
NAMVEC -
NAMRIN -
NAMREY -
NAMMA -~
NAMGMA -~
NAMRGM -~
NAMGST -~

numbexr of eigenvalues (frequencies)
requested

number of eigenvectars (mode shapes)
requested

data set number

stiffness execution stage number
concentrated mass subset number

(not used)

model plane of symmetry indicator

0, full model

1, offset x, yz plane ot symmetry
2, offset y, zx plane of symmetry
3, offset z, xy plane of symmetry
igid body mode normalizing indicator
0, do not normalize

1, normalize

vibration set number or buckling set
numberx

VIBRRNF or BUCKRNF

rigid body mode reference frame indicator
= 0, no rigid body modes

1, global axis, URBM

2, principal axes, PRBM

3, user defined axis, TREM

origin of user defined triad relative
to the global frame

Honononon

n

wopony

number of R.B.M. rotations for user
defined axis

axis about which rotation is made for user
defined axis

1, x-axis

2, y-axis

3, z-axis

angle of rotation about selected axis for user
defined axis

vibration/buckling set condition matrix
index name

mass matrix index name
stiffness/flexibility matrix index name
nodal coordinates index name

retained freedom vector index name

nodal correspondence table index name
eigenvalues (frequencies) index name
eigenvectors (mode shapes) index name

mode matrix to be altered index name (RBM)
altered mode matrix index name (RBM)
transformed@ total mass index name (not used)
generalized mass index name

altered generalized mass index name (REM)
generalized stiffness index name
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716.4.3

T16.4.4

716.4.5

NAMRGS
NRBMS -
IKBMS -
N@ELG

ISUBSET

1SUBRBM

altered ygeneralized stitfness index name (RBM)
number of rigid body modes selected (<3)
current rigid body mode (RBM)
eigensolution equation indicator
= 0, no equation specified in execute list
= 1, equation specitied
number of subsets requested for
eigensolution results
number ot subset requested per RBM
(not used)

SUBSETS (100) - index names of stiftness nodal subset

matrix

SUBRBMS (100) - index names of stiffness nodal subset

matrices for RBM

UKBM - indicator for global reference axis

PRBM - indicator for principal reference axis

TREM - indicator for user defined reference axis

/TAPLS/ - scratch tape variable names

NTP - (VIBRSC1) - mass and stiftness/flexibility
matrices in singly dimensioned array, stored
upper triangular by rows

NTPX - (VIERSC2) - used for intermediate

NTPY -~ {V1BRSC3) results while executing

KD3 - (VIBRSCH4) partial out-of-core routines

KDY - (VIBRSCS) tor eigenvalue/eigenvector

KD5 - (VIBRSC®6) solutions

KDo - (VIBRSC?7)

MTP - (VIBRSC2) - eigenvectors per mode

MTPX - (VIBRSC3) - eigenvalues and generalized

mass

/DIMS/ - F.E.T.s for scratch tapes

TITLE(17) - title for vibration

VI428C1(548) - F.E.T. and buffer area for VIBRSC1
VI42SC2 (548) - F.E.T. and buffer area for VIBRSC2
VIu28C3 (5u8) - F.E.T. and bufter area for VIBRSC3
VIL2SCU (548) - F.E.T. and buffer area for VIBRSCY
V142SCS5 (5u48) - F.E.T. and buffer area for VIBRSCS5
VI425C6 (548) - F.E.T. and bufter area for VIBRSCé
V1I42SC7(548) - F.E.T. and buffer area for VIBRSC?7

/CHKPRT/ - checkout parameter

IPRINT -

checkout print indicator

=0, no printout

=1, print timing information only
=9, print everything for checkout

716.13
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800. ATIAS POSTPROCESSORS

All ATLAS hardcopy output material is produced by one of
the postprocessors. The PRINT postprocessor prints
matrix values, processor input and output, and checkout
quantities, such as checksums. The EXTKACT and GRAPHICS
postprocessors prepare information which will drive one
of the available offline plotters, and write it to the
GRAPHICS output file of ATLAS. They also support
interactive graphics processing.

800.1
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PURPOSE

801. PRINT POSTPROCESSOR

The PKINT module handles all of the ATLAS printed

output.

ACCESS

This module is called from the ATLAS control program by

one of the following commands:

PRINT INPUT(PR@C,plist)

PRINT @UTPUT (PR@C,plist)

PRINT MATRIX (Fname,plist)

PRINT MATRIXID (Fname,mlist)

PRINT MATRIX (Fname,CHECKSUM,plist)
PRINT MATRIX (Fname, CHECKPRINT,plist)

where:

PR@C

Fname
plist
mlist

the type of data print desired
ATLAS random access file

user selected execution parameters
list of matrix names

PRINT INPUT/PRINT @UTPUT COMMANDS

Table 801-1 shows the available postprocessor print
options, and the corresponding secondary overlay

numbers.

keferences are to sections in reference 1-1.

801.1
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801.4.1

PRINT MATRIX/PRINT MATRIXID COMMANDS

Table 801-1. Postprocessor Secondary Overlays

| ] PRINT INPUT 1 PRINT OUTPUT _ |
1 Print Type |Overlay|keterence |Overlay|Reference|
| STIFFNESS | (1,1 | 252 | n.a. | n.a. |
{ BC | (1,3) | 2006 | n.a. | n.a. |
| MASS I (1,4) | 238 I (1,5) | 238 |
| STRESS | n.a. | n.a. { (1,6) | 254 |
| DISPLACEMENTS| n.a. | n.a. I (1,7) | 254 |
| DESIGN | (1,12)1 212 1 (1,13)] 212 |
| INTERACT I (1,9) | 230 1 (1,9) | 230 |
| L@ADS | (1,10)}) 234 i (1,11) | 234 |
| AF1 I (1,14) | 204 I (1,15)1 204 |
| MACHB@X | (1,16)} 236 1 (1.,17)1 236 [
| RH@3 | (1,18) ) 250 | (1.,19)1 250 |
| DUBLAT | (1,20)] 216 I (1,21)1 216 |
{ VIBRATI@N | n.a. | n.a. I (1,22)| 258 1
{ ADDINT | n.a. | n.a- 1 (1,23)] 202 |
| FLUTTER | (1,30) 222 i (1,31)}) 222 )
| REACTI@NS | n.a. | n.a. | (1,11) | 2u8 |
| FLEXAIR | .3. | n.a. I (1,24) ] 220 |
| MALTERIAL I (1,25)1 240 | n.a. | n.a. |
| FORCES { n.a. | n.a. I (1,32)1 254 }
| EXSTRESS | n.a. | n.a. | (1,33)| 254 I
| EXDISP | n.a. | n.a. I (1,34)| 254 |
| BUCKLING ] n.a. | N.a. I (1,22) 208 |
| N@DAL 1 (1,1 | 246 | n.a. | n.a. |
| LAMINA | n.a. | n.a. | (1,38)1 25 |
1 FREEBGDY | n.a. | n.a. 1 (1,39)) 224 1

These commands are described in section 200, reference
OVERLAY (PKIN@GLF, 1,77B) -GPRINT does the actual
printing using the SNARK PRNTMAT command.

1—10

Cnecksum/Checkprint matrix printing

The form of the command is as follows:

where

PRINT MATRIX (Fname,Chkword, INDEX=XXXXXXX,
k1=N1,R2=N2,C1=N3,C2=N4, FPRMAT=format ,SKIPL=N5)

Fname - ATLAS random access file name
Chkword - Either CHECKSUM or CHECKPRINT
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XXXXXXX

Matrix name to be printed -
Asterisk option as described in
section 200, reference 1-1, is
available. The parameters
INDEX=name may be repeated.

The following options apply only to the CHECKPRINT

option.

N1
Nz

N3
N4
format

N5

First row to be printed (default-1)
Last row to be printed (default-
last row of matrix)

First columa to be printed
(default-1)

Last column to be printed
(default-last column of matrix)
Print format: (Y4HREAL (default),
THINTEGEK, SHUCTAL , 6HMIXEDI, 6 HMIXED@)
>0, Skips N5 lines before printing
<0, Skips tc new page, skips [N5|
lines before printing

(detault - N5=2)

These commands result in the calling ot @VERLAY (PRIN@LP,

1,76B) -PRNTSUM.

801.5

ADDITION OF PRINT POSTPROCESSURS FUK ATLAS MODULES

a. Changes to @VERLAY (PRINZLF, 1,0) -PRINPK

1. Change dimensions of IS@PNAM and ISPNUM arrays,
which contain the module names and secondary

overlay numbers, respectively.

Note that

ISPNUM is doubly dimensioned.

2. Change DATA statements to reflect the new
names in IS@PNAM and new overlay numbers in

IS@NUM.

3. Change value of 1@@P, set in a DATA statement,
to the new number of modules represented.

4. Ad4 appropriate statement nunbers to computed
G@ TY statement, which jumps to appropriate
secondary overlay cail.
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5. Call FILEADD (sec. 900) if ATLAS random files
are required by secondary overlay. Use array
FETB for call.

Changes to PRINT dummy routines

1. Add @VERLAY card in appropriate numerical
sequence.

2. Add PRPGRAM, SUBR@ZUTINE and END cards as
required.
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802.2
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802. EXTRACT PC. TPROCESSOR

GENERAL INFORMATION

Purpose

To extract from ATLAS generated data the items that are
recognized in the ATLAS DATA DIRECTORY, and to writc
them in indexed sequential fomm.

Access

This module is called from the ATLAS control program via
the EXECUTE EXTRACT (plist) statement. (sec. 218, ref.
1-7)

MATKIX ACTIVITY

Name Description File
ADATDIR  ATILAS Data Directory DATAKNF
ESETC@N BSET Control matrix STIFRNF
CVECO1a Cargo conditioin vector MASSRNF
DCNTRba Displacement control

matrix STRERNF
DCP@Rba Loadcase correspondence

table STRERNF
DIgFtba Displacement matrix STRERNF
EIGENO1 Buckling Eigenvalues BUCRRNF
FPijklm  Flutter plot data control

matrix FLUTRNF
FPijklmn Flutter plot data matrix FLUTRNF
FREQSO1 Vibration eigenvalues V1BRRNF
FVECO 1a Fuel vector matrix MASSRNF
KLpOpga  Local coord. systems matrix DATARNF
DMELN@a Flexible element nodal

matrix DATARNF
KNC100a Nodal correspondence table DATARNF
KN@ALTa Nodal data matrix DATARNF
KPKAMS 1 Stiffness parameter matrix DATARNF
KRFVOba Retained freedom vector DATARNF
KSF00 1a Flexible element data

matrix DATARNF
KUFRTOa User freedom reference

table DATARNF
MPDESO01 Buckling eigenvectors BUCKRNF
M@DESO 1 Vibration eigenvectors VIBRRNF

802.1
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24
25
26
27
28

29
30

N
32

33
34
35
36
38

39

Output

N, EWwn

o w®

10
1

12
13

MPARMS1
MA31cba

N@J 1cba
NEC0 1a
SCNO 1ba
SDTNLST
SEXddda

SEMddda
SFAddo1

SITM001
SLCSTba

SMdddo 1
SNXddda
SPKddda
ST001ba
TAPLWTA
TATLWTa
VSETC@ZN

Name

ADATDIR
DEEXC@N
DBEXTNM
DBINDEX
DB0O1XX
DBINDXX
ALNMLST

ALNMOO 1
CANMLST

CANMOO0?
CSNMLST

CSNMO00 1
(INMLST

Mass parameter matrix
Strength min. margins

of safety matrix

Thermal min. margin

of safety matrix

Passenger condition vector
Stress control matrix
Label subset list matrix
Stiffness element subset
matrix

Mass element subset matriwv
Subset freedom and node
nos.

Label subset matrix

Stress loadcase specification

table

Subset mode shapes matrix
Nodal subset matrix
Ordered nodal subset
matrix

Stress matrices

Condition summary matrix
Total mass properties
matrix

VSET control matrix

Description

Copy of the ATIAS

Data Directory

Extract Control matrix
Extract name list
Attribute name list
matrix

Extracted data matrix
Low index list matrix
Altitude subset list
matrix

Altitude subset matrix
Flutter case subset
list matrix

Flutter case subset
matrix

Changeset subset list
matrix

Changeset subset matrix
Condition subset list
matrix

802.2

DATARNF
DESIRNF

DESIKNF
MASSRNF
STRERNF
DATARNF

DATARNF
LUATARNF
VIBRENF
DATARNF

STRERNF
VIBRRNF
DATARNF

DATARNF
STRERNF
MASSRNF

MASSRNF
VIBRKNF

File

EXTKRNF
EXTRRNF
EXTRRNF
EXTRRNF
EXTRRNF
EXTRRNF

EXTRRNF
EXTRRNF

EXTRRNF
EXTRRNF

EXTRaNF
EXTRRNF

EXTRRNF
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15

16
17

18
19

20
21

22
23
24
25
26
802.3

802.3.1

CENMO00 1 Condition subset matrix EXTRRNF
CYNMLST Cycle subset list

matrix EXTRRNF
CYNMOO 1 Cycle subset matrix EXTRRNF
LCNMLST Loadcase subset list

matrix EXTRRNF
LCNMOO 1 Loadcase s£bset matrix EATRRNF
MDNMLST Mode subset list

matrix EXTRRNF
MDNMOO 1 Mode subset matrix ELTRRNF
RSNMLST ketainset subset

list matrix EXTRRNF
RSNMOO 1 Retainset subset

matrix EXTRRNF
SUBSLST Node/element subset

list matrix EXTRRNF
SPKddda Copy of oxdered nodal subsec

matrix EXTKRNF
SDTNLST Label subset list

matrix EXTR:WF
SITM001 Label subset matrix EXTRANF

PROGRAM METHOD

The EXTRACT .nodule consists of one primary overlay,
EXTRACT and 18 secondary overlays.

OVERLAY (EXTROLF,1,0) - EXTRACT

aj Sets up common block /C1/

b) Calls @GVERLAY (1,1) to interpret the control
statement.

c) It it is a reformatter run it calls @VFERLAYs (1,4)
and (1,5) and returns.

d) If it is not a retormatter run, YVERLAY (1,2) is
called to set up the Extract Conutrol iaformation
and sets up a loop qoverned by the variable IMG.
Counting bits from left to raght as 1 ‘o 60, if the
n'th bit of IMG is on, the seccisiary @VERLAY
(1,n+8) is called. Fach of these secondury
overlays extracts a cecrtain type of datau.

e) Calls @VERLAY(1.3) to reorder the data extracted in
step ‘d) abov~,

802.3
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802.3.2 @VEKLAY (EXTR@LF,1,1) - EXCON

802.3.3

802.3.4

a)
b)

<)

d)

£

g9)

h)

i)

Opens required files
Initializes common block /EXMPDM/

Interprets control statement contained in /C@NPARS/
and stores the parameter values specified in
appropriate locations in /EXM@DM/

Checks for legality of parameters and conflicting
specifications

Sets up standard label subsets that are not
predefined by the user, but are used in the
control stocement

Scans the label subsets and compiles the attribute
dependency, element type dependency and matrix
group list contairing the data specified by the
labels in the label subsets

Checks if all required attributes and/or subsets
are specified

Sets up appropriate default values as required

Closes file

@QVERLAY (EXTROLF,1,2) - EXDAT1

a)

b)

C)

d)

Opens required files

Generates the control information for the current
extract

Updates the Extract Control matrix

Closes files

PVERLAY (EXTROLF,1,3)

a)

b)

I v

Opens required files

Reorders the extracted data in terms of increasing
index values. The following algorithm is used:

(1) A scratch matrix SC1 is defined to use up
available cor-

802.“
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<)

q)

(2) A pass is made on all partitions nf the
extracted data and the index portion of each
of the keys is extracted and put intc the
scratch matrix.

(3) The scratch matrix SC? is compacted down to
actual size and another scratch matrix SC2 of
the same size is defined.

(4) Array SCt is searched in sequence of ascending
index values. The sequence number for each
entry in SCt is recorded in the corresponding
en'ry in SC2.

(5) A scratch matrix SC3 is defined to use up the
available core. An estimate is made as to how
may keys and the associated data records (say
N) may be contained in SC3.

(6) A sequential pass is made on the preliminary
extracted data matrix partitions until all of
the keys 1 thru N in the reordered sequence &s
laid out in SC2 are encountered. These keys
and data recoras are passed into SC3 and SC3
is written our as a partition of the extracted
data, containing the firsi N keys and
associated data.

7y The process (4) thru (b} is repeated until all
a2ta has been rcosdered.

Write out .5he DBINDYX matrix containing the lowest
indexes in cach ot the extracred data partitions.

Closez tiles

@$VERLAY (EXTR@LF,1,4) - RESGRT

a)
b)

<€)

a)

Opens required files

Sets up reordering specifications

Calls subroutine SERODAT to record the extracted
data. Subroutine SERODAT contains code almost
identical to that in the program REORDAT. The same
basic algorithm is used tor resorting the data

Closes files

802.5
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802.3.6 @VERLAY (EXTR@ALF,1,5) - REFPRD1

KEF@PRD1 is a FPRTRAN program that writes random access
records on a node/element basis from the data re-~sorted
by the program KES@KT.

2) Opens files

b) keads SNARK generated matrices using RDRMX1

C) Writes out random access records using WRTER.

d) Closes files.

802.3.7 @VERLAYS {rXTR@LF,1,11B) to (EXTR@LF,1,25B)

These overlays exiract the data from ATLAS files and
write them out on EXTRRNF. The actions taken by each
overlay are identical in nature. They are:

a) Open required files

b) Read required ATLAS matrices

c) Call subroutine to extract data from ATLAS matrices
qd) Wiite the extracted data matrices on EXTRRNF

e) Closes files.

The overlay numbers, the program names and the data
extracted by each are summarized in the following table.

JOVERLAY | PROG. | DATA

| No. | NAME 1

1 (1,11) | EXTN@DE | N@DE-Related Data

I (1,12) | EXTVM@D | Vibration mode-shape data

] (1,13) | EXTVGVF | Flutter V/G-V/F curve related data
i (1,14) | EXTSEDT | Stitfness element properties

I (1,15) | EXTDESP | Nodal displacement data

i (1,16) | EXTELST | Stiffness element stresses

| (1,17 | EXTLYDB | Loadability curve related data

| (1,20) | EXTKUDC | User reference table and loadcase
I | i corresp. table

I (1,21) | EXTSMS | Stress margins of safety data

I (1,22) | =XTMEDT | Mass element id and connectivity data
| (1,23) | =XTEM@D | Buckling mode-shape data

I (1,24) | EXTTMS { Thermal margins of sagety data

|

(1,25 |} EXTMATR | ATLAS matrices
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ORGANIZATION OF EXTRACTED DATA
General Comments

The following philosopy is used to organize the
extracted data:

The idealized structure (nodes and elements) is the
basic entity to be dealt with. It can be completely
described in terms of nodal coordinates, element
connectivity and stiffness properties. When the entity
is subjected to an influence such as a loadcase or a
vibration mode, its behavior can also be described in
terms of the behavior of the nodes (i.e. the
displacement components) and the behavior of the
elements (stress components). The data associated with
the description of the structure and its behavior is the
basic data that is to be extracted by the EXTRACT
processor. Each such data item is assigned a unique
label. The ATLAS DATA DIRECTEZRY lists all these labels
and provides a description for each (see sec. 802.6).

An execution of the ATLAS system generates a large
number of data items. This total data is identifiable
in terms of some major system parameters such as the set
number, the stage number and the loacase labels. 1In
addition, the concept of subsets is usea to identify
selected parts of the data. The node/element subsets
identity parts of the idealized structure. The label
subsets identify parts of the data items associated with
the nodes and elements. In addition to these subsets,
the user specifies subsets of loadcases, vibration mode-
shapes, ilutter conditions and other parameters of this
nature, in THE EXECUTE EXTRACT command.

These major system parameters and t.2 subsets defined
are regarded as the attributes of the <yscem and the
extracted data is identified and <rganized in t2rms of
the numexic values of tliese attributes.

System Attributes

The tollowing 17 guantities are regarded as system
attributes for the ATLAS system and all the data items
extracted are recognized in terms of the value of one or
more ot these attributes

(1) Extract Name - This is the name specified

by the user in a particular
EXECUTE EXTRACT command.

804.7
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(2) Stiffness sct number

(3) Mass set number

(4) Stage number

(5) lLoadcase subset number

(6) Moae subset number

(7)) Flutter case subset number

(8) Altitude subset number

(9) Nodes/element subset number
(10) Label subset number
(11) Passenger conditi~ . number
(12) Cargo condition number
(13) Fuel condition number
(14) Changeset subset number
(15) Retainset subset number
(16) Flutter condition subset number
(17) Design cycle subset number

An attribute may be a single or multiple valued entity.
Attributes 1,2,3,4,11,12 and 13 fall in the first
category, e.g., stiffness and mass set numbers
constitute one value only, whereas 5 thru 10 and 14 thru
17 tall in the second category, e.g., a loadcase subset
may have many loadcases associated with it and a
node/element subset consists of several nodes/elements.

Attributes may represent integer, floating point, or
alphanumeric values. All attributes except 1,5,8 and 10
contain integer values. Attrabutes 1,5 and 10 have
alphanumeric values, and attribute 8 contains a floating
point value. All the alphanumeric and/or floating point
values are put into a list and their sequence number in
the list is used as the integer number associated with
the particular non-integer value.

Attribute Usage

The attributes that are associated with data may be used
to extract and organize data in one of the following
manners:

1) To form the index name ot the matrices containing
the extracted data.

2) To form the index part of the keys that are
associated with the extracted data.

3) The values of the components of an attribute are

used in forming the index part of the keys that are
associated with it.

802.8
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In addition to the above usage the attribute values may
pe used in identifying the matrix index names and
appropriate data items in the ATLAS matrices from which
the data is extracted.

The current usage of the attribute values in identifying
the extracted data is as follows:

Attribute Numbexr 1 is used as specified in (1) above
while attributes 5 thru 9 and 14 thru 17 are used as
specified in (3) above.

Organization of Data
The extracted data is organized in the following manner:

The data extracted by one EXECUTE EXTRACT command is
stored into a series of matrices of maximum size 3000
words. As many matrices as required are written. The
matrix index names are formulated as DB001XX, where 001
is the numeric partition number and XX is the extract
number in display code. (Each EXECUTE EXTRACT command
in a job is assigned a sequential extract number by the
pProcessor.)

The data within each of the DB001XX matrix partitions is
organized as follows:

WORD 1: Bits 59-30 Unused
Bits 29-15 No. of keys in the matrix
Bits W-0 Lowest key in the matrix

WORDS 2 thru n+1 contains n keys. Each key
is conposed as follows:

Bits 59-48 Pointer in the matrix
where the data record
associated with this key
is stored.

Bits 47-36 length (No. of words) of
the associated data record.

Bits 35-0 Index. The index is formed
by using the integer values
of selected attributes or their
components.

WORDS n+2 thru L (the last word):

802.9



. l‘,}.

Contain the data records for the n keys
above.

A matrix DBINDXX is written out for each extract. This
matrix contains as many rows as there are partitions of
the extracted data matrices. Each row contains the
lowest index (i.e., bits 35-0 of Word 2) in each of the
corresponding extracted data matrices.

A matrix DBEXC@N is written out on EXTRRNF. This matrix
contains a section for every extract for which the
EXTKRNF contains data. Each section contains complete
details of the nature of the data extracted.

80¢<.4.5 The Data Index
The following table describes the manner in which the
various attributes are used in forming the index.
ATTRIBUTE USAGE TYPE FIELD
(see sec. 802.4.3)
LOADCASE SUBSET 3 Bits 35-24 or 11-0%
MODE SUBSET 3 Bits 35-24
FLUTTEK CASE SUBSET 3 Bits 35-30
ALTITUDE SUBSET 3 Bits 17-12
NODE/ELEMENT SUBSET 3 Bits 23-0 or 35-12%
CHANGESET SUESET 3 Bits 29-24
RETAINSET SUBSET 3 Bits 23-18
FLUTTER CONDITION
SUBSET 3 Bits 17-12

DESIGN CYCLE SUBSET 3 Bits 35-24
NOTE : Attributes that use the same field are

never associated with the same data

items. Thus a unigue INDEX is

associated with each data item.
*Only for standard label subset names DISPRINT and

STKPKINT
80z.4.5.1

The node and/or element internal ID®s are the components
of the attribute "node/element subset." These together
with the following additional information obtained from
the ATLAS DATA DIRECT@RY (sec. 802.6) is used in forming
the index.
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For each node or element-related item the ATLAS DATA
DIRECTPKY has assigned the element type (0 for nodes, 1
thru 13 for elements), a code (0 thru 6) an’ a sequence
no. (1 thru n) so that each node/element-dependent label
is uniquely identified by its element type, code and
sequence number. Out of these, the element type and the
code are used along with the internal id as follows:

bits 23-20 element type (0 thru 13)
bits 19-17 code (0 thru 6)
bits 16-0 Internal ID.

This coupled with the use of bits 35-24 for loadcase or
mode or cycle numbers results in the data being sorted

by loadcase/mode/cycle, element type, code and internal
1D in that sequence.

The above usage of node element subset components is
standard except when the standard label subset names
DISPRINT and STRPRINT are used. In that case the
arrangement is

bits 35-19 user ID

bits 18-15 element type
bits 14-12 code

bits 11-0 locadcase number

This results in sorting of the extracted data by user ID
and loadcases in that order.

The data record corresponding to an index contains in
general, all values, the labels for which have the same
code, e.g., the nodal coordinates x, y and z have,
code=1 and sequence numbers 1, 2 and 3. Whenever the
label subset contains these 3 labels, the data record
will contain the 3 values in the sequence x, y and z.
If the label subset contains only the labels x and z,
the corresponding data record will be 2 words long and
the values will be x and z. All node and element
related data is organized in this fashion. See ATLAS
DATA DIRECT@RY for labels, their codcs and sequence
numbers (sec. 802.6).

802. 11
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The codes have “een devised primarily from the viewpoint
of having the data sorted for convenient and sequential
access during generation of graphic displays.

Automated Generation of Indices

Currently the building of indices in the keys is hard-
coded into various data extraction routines. However,
some general provisions exist in the code to automate

this process. They are as follows:

a)

b)

<)

a)

Data Statement for Array INDXDB in program EXC@N:

This array contains the program recognized names of
all the attributes. The order of the attributes in
this array may be considered as the hierarchy of
the attribute usage in the index, i.e., if the
tirst, seventh and eleventh attributes are to be
used in forming the index, they would be used in
that order from left to right in the index.

Data Statement for Array INDXFW in program EXCON:

The numbers here indicate the number of bits
required to contain the values of the corresponding
attributes (or their components) in the array
INDXDB.

Data Statement for Array IDEF in program EXDATA

Each entry in IDEF corresponds to an attribute name
in the array INDXDB and indicates the usage of the
attribute in identifying the extracted data. The
usage information for the n*th attribute is stored
in the n*th 3-bit field from left to right in the
n*th word. Number 2 in the tield indicates that
the attribute value is to be used in the matrix
index name for the extracted data matrices, number
3 in the field indicates that the attribute value
is to be used in the index in the key and number 4
in the tield indicates that the values of the
components of the attributes are to be used in
forming the index in the key.

Subroutine KEYGEN

This subroutine is called from data extraction
routines. It accepts the attribute names in the
first row of the array 1AREND dimensioned as (4,n)
and pulls out the lef/ most bit, the rightmore bit
and the usage code (2,3 or 4) for the attributes in
rows 2, 3 and 4 of IAREND.

802.12



-~

802.5 COMMON BLOCK USAGE
NAME OVERLAY ( EXTROLF )
——— -\Y/;/S/:\~\?59\? \\>\§\§\}\§\?\? ?\¢ 7
caRos [ Ix
CENPARS | X | X x
Cl XXX X XIXIXIXIXIX|IXIXIXIXIX]|X]|X
C2 XXX XIXIX[XIXIXIXIXIX]X|X{X{[{X
EXM@DCM XIXIXIXIXIXIX|Xix]XIX|IXIXIX{XIXIX|X]|X
KERROR XIXIX[XIXiX[X]IX[XIXIX[XIXIXIXIX|IX|X|X
KQRNDM XIX[XiXIX XIXIXIXIX[XIXIXIX|XIXx|{x|{X
LRCOMM X
MSKCEN XX
SERTELC XiX
802.5.1 /CPNPARS/
/KLRROR/: System common blocks, described in
/KORNDM/ section 100.2.
802.5.2 /LRCPMM/: Same as in ATLAS Library Routine
LPADAREC
802.5.3 /CARDS/ This common block is similar to the
system common block by the same name
except tor the lengths of the arrays and
is used to simuiate L@DAREC input of
labels.
/Cl/ Contains masking constants
/C2/ Contains the values for the number of
words in a label subset and the number of
rinite element types recognized.
/EXM@DCM/ Common block for communication between
secondary overlays. See comments in code.
/MSKC@N/ Contains masking constants.
/SPRTELC/ Containc information required by the

reordering subroutines. See comments
in code.
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802.6 ATLAS DATA DIRECTORY

An engineering description of ITEM NAME in Table 802-1 is
presented in reference 1-1.

Table 802-1. ATLAS Data Directory

. ITEM NAME AT1RIBUTE OEPENDENCY ELEMENT | KODE | SEQUENCE | mATaIX
11213 (8536710818 {02 a3ftvjs)is]iz]is n0. 0. 0. GROUP
1) LLTBY X X 2 1 1 “
2} FMa2 x x 2 1 2 .
N YT x 3 2 1 3 .
') RMA-VYL}) X X 2 2 1 .
b | LrMa-vyi2) X X 2 2 4 “
X AMA-V2(]) x X 2 2 3 -
n aML-v2 (2} x X 2 2 4 L]
R} BMA () x X 2 ? [} 4
S) LLIYF2] X ] 2 2 [ “
1 BMLCAETR x X 2 2 1 .
1) eMlC x X T 2 [ 1 <
1e LELRRIRY! x X 2 2 ] [
13 BMtvi2t x X 2 2 A &
14} amizeld X x 2 2 10 L]
15) BMiI12) x X 2 H 11 3
) BMIL1) X X H H T 3
17) ArILZ) x X 2 2 13 [
18) BAMAY x X 2 ) 1 4
19) BrMYL]) x x| x X 2 3 1 6
2C) AMuY(2) X i x X 2 3 2 [
21) AMMZ{1) Y x| x [ 3 3 3 ¢
22) LLLYEF]] L 4 x{ X X 2 3 4 ]
23} BMN1 X x 2 1 4 [}
24) ANMN2 X x 2 l 5 4
25) AMP 12} X X{ X X 2 3 5 [
28) HMSFS X 3 x X 2 $ 1 9
27) BMTENMP X X 2 “ 2 3
28) fMYINS » x X X ? s 2 12
%) BMIL2)Y x xi x x 2 3 & [
anl BMVYL2) x X} X X 2 3 7 )
31 amMvIi2) X A x X . 3 3 )
32) BRA ) X X ] 1 H &
33) BRA2 x x [ 1 2 -
34 BRA? X x [] 1} 3 4
3%) BRIC x X ) [ 1 4
3¢) BRMAT X X [ % 3 %
37 BRN1 x X [} 1 L3 “
38) BRN1C x x [] 1 H &
39) BRNTIL x x 8 1 6 4
00 BRN]Q X X [] 1 7 &
41 BRN]2 [ X 8 1 8 -
“2) BRN14 x X ] ) 9 4
43 BRALS X x [} 1 i 4
44) BRN1E x x [ 1 11 “
L) BUN1T ) ) X 8 1 12 o
he) BRMN1R x X L] 1 s &
4N LYI B L X X A 1 14 L]
403 Bunz X x 8 1 15 &
433 BANZC x X [ 3 16 .
sC) BRN21 X X 8 3 17 »
511 BRN22 x X [ 1 B 4
521 BRN?) X X ] ] 19 &
%33 RRN24 X 4 8 1 20 &
54) HRN2S x x L} 1 21 -
45) BRA2S X X ] 1 22 “
561 BRN 2T x X ] 1 FE) “
s7) BAN2Y X x ] 1 24 &
58) BKN2S X X [ 1 2% .
5%) RAN? X x 8 1 26 &
£0) YRNIO X X 8 1 27 “
el BRN21 x x 8 1 ’8 “
L?) ARNI2 x x L] 1 2% 4
63} BRN23 x X [ 1 30 “
YY) aaN4 % x L] 1 3t “
651 BRN 35 X X A 1 32 hd
XX BRN 3t X X 8 1 31 <
%2} aFn3T x X 8 ) 3 “
(X BRNDE x x [} ) 3 "
£9) BRNIG x x 8 1 3 .
1) BRN& X X [} 3 37 &
T BRNGC [ X 8 13 38 -
123 rRNGT x x ] 1 39 .
73) BRI 4 Z x X 3 1 40 e
74) BANK S y x [ 1 ¢l s
7%) ARNG x x E ) s hl
7y FRNG X X ] 1 &3 N
1A2] BRNE y X 8 ! “h N
™ ARM? x x 8 1 o8 .
10y Bang x x 8 1 -t ¢
P01 nRNG . X e ) . ~
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Tavle 802-1 (Continued)

uo. TN ANE AT1e 1 BUTE OCPEMODENCY ELEWENT | KODE | SEQUENCE | MATAIX

b4 Hf2p3fa)sl8tl7iagoliotnjazpis]isjustite}12]s R0, NO. 0. GROY P
a1 BRSICmAL x x| x x [] 3 1 6
AZ) BRSICPA2 X xlx X [ 3 2 6
an BASICPAY 4 xlx X [} 3 3 3
[TY] BRSHS x x X 1 [ 5 i 9
.13} BRrYa12 ¥ xlx X [] 3 [} [
ae) BRTALI} x x[x x ’ 3 5 D)
[2]] BRIALDY X xlx x [] 3 8 6
L1} RRTEWP X x [] 4 2 .
a9) BRIPS x x x X [} s 2 12
. Q1 CCYsPEE-L X 13 2 1 4
91 COVAREF-U X x 13 2 2 4
92) CCVEPSIL X x|x X 13 3 1 [
93) CCvERPSIU x xix X 13 3 2 [
%) CCVEPSL 3 ix % 13 3 3 [
Q%) CCVEPS2Y X xlx X 13 3 “ o
S6) cCvCariat ] XX X T3 L] k] [
an ccveam2u x x[x x 13 3 [ 3
98) cevie X 3 13 (1] 1 )
99) CLviarCl-L x X 12 2 3 .
100} CCVLAMDI-UY) X X 13 2 & .
1o CCVLAPO2-L » X 13 H 5 1
102} CCvLard?-y % x 13 2 [ Y
103 CCviaroyL x X 13 2 7 3
104) ccvianod-uf | x x 13 2 [ “
108) CCYLAPO&- X X 12 2 9 [
[ To6) cCviaroe-of [ x X 3 2 10 “
ton CCVLAPOS-| ¥ x 13 2 11 4
loa) CCviAPOS~y X X 13 2 12 4
109) CCVLAMOS-L x X 13 2 13 .

| 10y CCViarOg-y x X 13 2 1a CY
un COVLAMO 7~ x [ 13 2 (L] L
12 cCvLaArOT- x 3 13 2 16 4
11N CCVLArOB-L x x 13 2 17 4
1141 (<479 LOT ) 3 X 13 2 1 ¥} .
1150 CCVLAPOO-L X X 13 2 19 4
11¢) CCvian09-u X X 13 2 20 .
11n CCviamO-t X X 13 2 21 4
118 SCviarlo-v X X 13 2 22 4
11%) CLYN) x X 13 1 1 L3
1203 CCVN2 X X 13 i 2 &
120N CCvnd X 3 13 \ 3 s
122 CCVAG x % 13 1 % I
12n CCVSIGMALL x x{x X 13 3 7 [
124) CCVSIGMAIL 3 x|x H 13 3 [} ®
1253 CCVSICHMAZL X x]x X 13 3 9 [
1267 CCvSIG@AZT ] X[ K X 13 3 10 )
120 CCvsms x X X X 13 H 1 9
127} CCvTavl2-t 1} X|x X 13 3 11 6
129 cCviati2-u x x|x X 13 k] 12 ®
130) CCVYEPP X X ¥ ] 4 | I L]
130 CCVIHICKR-L [ [ 13 2 23 &
1329 COVYHICK-U X X 13 2 26 L}
1333 [44'A L2 x x x X 13 S 2 12
134) CavaLPuat x X LY 2 1 “
135) COVeLPHAY X X 4 2 2 ~
136) COvertaL [ X D 2 3 “
13N COveE 1Ay x X . 2 [ )
138 cavic x X “ [ 1 %
139) covway x X . 4 1 4
140} COvAa) X X 4 1 1 L3
lel) COVA2 X [ 3 1 2 “
l&2) COVN3 x X 4 1 3 )
143) [4:17%9 X x . 1 4 .
144) COVSIGMALL x x| x x ) 3 1 3
145) COVSIGIAIL X lx x 1 4 3 2 6
146) COVSIGMAZL [ ¥ I'x [ 0 3 3 ©
1470 COVSIGMAZL x ¥ | x x - 3 [ ®
140y COVSIG-S3L x x|x H 4 3 5 L]
146) COVSIG-S1V x x{x x 4 ) [ ®
1509 COVSIG-S2L X xlx X 4 3 L4 ]
150 COvSIG-S2U X X]x [ “ 3 [ )
1521 Cuvsrs x x X b 3 H 1 v
153 coviasui2L x x|x x 4 L) 9 6
154) covisul 2y x fx ] 4 3 10 [
1%5) COvIErP ¥ X ) 4 2 L]
1561 CuvTas X X X 0 L] H T
157 coviicil x x . 2 5 -
15¢) covitcv x X 4 H b L)
- 159 coviain X X L3 2 ? 4
’ 1601 covitim x X . 2 [ 4

vl

: 802.15



Table 802-1. (Continued)

no. VTEM MOME AT TRIBUTE DEPERODENCY ELEMERT | KODE | SEQUENCE | mATRIX
. ilaj3fejsjejrjafofiotunttajuiapaleslistiz)ie no. x0. no. arour
101 oV x X 'y ? [ -
162 covitedv x X . 2 10 -
1c3) CPLAREF X 4 ) 12 2 1 4
10 &) [4 4} x X 12 1 1 4
le®) pLe? > X 12 3 2 s
lee) CPLA3 X ~12 ~1 k] I
1) CPLAS x 12 1 'S Y
168} CPLEPSL X x| x H 12 ) 1 .
165) CPLEPS2 x x| x x 12 3 2 .
10) __LPLCamMI2 x xiy X 12 3 3 [
1) cPLID X X 12 [/] 1 -
172) cPLLAFOL x x 12 2 2 %
173) CPLLANMO2 x X H 2 3 4
174) CPLLAMOY x X 12 2 4 4
13) __CPLLAMOS X X 32 2 H &
176) CPLLOMDS X ] 12 H [) 3
1 IPLLaPOE ¥ x 12 2 7 4
1ray CPLLAMOT 2 x 12 2 (] &
17¢) cPLLANMCE x x 12 2 9 L3
180) __CPLLAMDS X X 12 2 10 4
121 CPLLAKID X X H ~ 4 LA L2
182) CPLMY 3 x 12 1 H L3
143 CPLA2 x X 12 1 [ 4
18«) CPLAI x X 12 1 7 -
18%) CPLNG X X 12 1 8 &
1°¢) CPLSICMAL x x{ x X 12 ¥y 4 []
187) CPLSICMA2 X xix X 12 3 H] [
188) CPLSMS X x X 1 12 L] 1 9
189) CPL1AVI2 H x| x X 12 3 [ ]
0y CPLIENP X x 12 & 1 L]
1919 CPLISICY x X 12 Z T2 L3
192) CPLINMS X x X Ix 12 ] 2 12
193) DEL X x » ] 2 1 1
154) DELY x x 0 2 2 1
jos) DELT 3 X 0 2 3 1
166} GPL BLPHA x X ) T T &
197 GPL S y X 6 1 1 4
198) GPLA? A X 6 1 2 %
196) GPL 83 x X ® 1 3 L3
Q0) GPLAG& X X & 1 - &
201 LPLAS ¥ X & 1 b} L]
202) GPLIN x H [ [} 1 4
20) GPLPAY x x [ ) } 4
2041 GPLM] x x| x X [ 3 1 6
205) GPLME2 x x| x X b _3 H ]
2C6) GPLFZ x xXix X [ 3 3 [
20T GPLAL X x b 1 6 L
208) GPLA2 X H [ 1 7 “
209) GPLAD X 3 ® 1 ] L]
210 GPLN& X X (- 1 S ]
2113 GPLSIGMAY [ x| x X ¢ 3 4 [)
212} GPLSICMA2 x x| X X & 3 - [
21 GPLSMS X x x [ H 1 °
214&) GPLIALLZ X x| x X ] 3 6 6
2151 LRy TEwp ¥ X [ “ 2 L)
21¢) GPLIFS x ¥ X Ix & 5 H 12
21n GPLT-CENDL ¥ x [ 2 ¢ “
21F) GPLT-BENDZ x H [} 2 3 4
219) GPLT-FEND x x ¢ 2 4 “
220) GPLT=F ND&| X X [} 2 $ &
221) GPLT-HENDS 3 X [ N [ 4
27 GPLT-MENBL x ] ® 2 ! L3
22 GPLT=-PFME2 ¥ X » 2 [] )
2244 GPLI-VERF) H X . 2 hd 4
25) GPL 1-FEMRL X X [ 2 10 4
22¢) GPLY=FCPHS x ] [ } 1l D
2N LCCTAD x x (4 [ 1 [
i LOACAR X x jx 0 0 ] 7
224) LUC Tat x [ s 1 1
040y mopg ) 3 X 2 1 1 1n
EYL CFLYF; ] . X H 1 ¥ 10
230 - " | ' 2 i 3 1o
23 MAM]IL X X k4 [+ 1 10
2340 LLLUY] x X 2 1 - 10
235 MaMAD X X 2 1 $ 1C
2340 ACCvID x [ r [4] Y — 10
2 LIg" § ¥ X 4 1 1 10
217} MEOYN2 x x . 1 2 114
23¢) MCOWN? x x 4 1 3 19
201 mLOVAA x x 1 4 1 . 0
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Table 802-1. (Continued)

"o, I AYTYRIDVTE DEPENDENCY TLONENT | tooe | stquemce | wicux

1J2]3lsjsjef7 8ioi10iniafiajinjishejezire "o, "0, no. (10
2400 RCOVAY X X 4 [y ] 10
- 262 nCOVME X X L 1} [ 10
] HZ3 1] nCowN? X x| . [ 1 7 10
244) nCOVAD H X : L] 1 (] 10
245) NCOVNS x 1 4 1 ] 10
1YY MPL 1D ] [] S 0 ) 10
N LTIY ]] X z ' 4 1 1 10
2640) "PLA2 x X ) 1 1 2 10
2600 NPLA) 2 x s 1 3 10
V113 MPL N& X x ] ] L 10
2%1}) APLAS [ [ ] 1 [ 10
2%2) LI} X ] 1 [ 10
~ a5 neLMT? x ] 1 ? 10
2%4) NPLAD x 2 1] 1 [ ] 1y
2%9%) [Jaq.1] x X [} 1 [] 10

2%6) ARD 1D X F] 1] [] T 16 7]
25N MRONY X  § 1 1 1 10
258 WRONZ X 1 1 1 2 10
2%9) nsCalC X X [ ] [] 1 10
240) ) (). - x L] . | 1 ]
261) nsoRip x x ) [] [} 10
262) N3PANL X 4 3 1 13 10
263} NSPRAZ x X 3 1 2 10
264) NODAF x x [} 0 [} 1
2651 NOOIC X | x 0 0 2 1
26¢) PLALPHA x ] X 3y 2 i *
267 PLR) x s 1 1 .
20800 A2 x  § [ | {1 2 4
209) LAY x | s 1 ] 'y
210} PLda X x ) | 4 4
2T PLOETA X X 3 z H &
212 nic X x s o ! 1 .
21 PLRAT X x [} 'y 1 .
214) PN} x » ] )} ] 4
21%) PIN2 X X s 1 [ 4
2760 PLN)Y ] [ ) 1 Y LY
217 PLNG X x ] 1 [} .
2784 PLSICRASY x x| x x s ) 1 .
219 PLSIGRAS2 x x| x x . ] 3 2 Y
280) PLSIGRAL X x| x X ) 3 b ) [)
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803.1.1

803.1.2

803.2

803. GRAPHICS POSTPROCESSOR

GENERAL INFORMATION

Purpose

To generate graphical displays using the extracted data
residing on the file EXTRRNF, generated by the EXTRACT
processor.

The GRAPHICS Postprocessoxr produces online and/or
offline two- and three~ dimensional windowing, rotation,
two-dimensional clipping, and plot selection. Display
types include: orthographic projection, contour,
matrices in numerical form with ®floating window,® and
execution menus.

Batch and/or interactive modes are provided to produce
optional CgMp80, CALC@MP or GERBER offline plots while
optional online graphical displays are generated on a
Tektronix 4014 CRT.

The processor makes extensive use of the following
sottware packages:

. BCS Intexactive Graphics library.

. BCS Numerical Plotting System;

. Tektronix PLOT-10 Terminal Control System.
Access

This module is called from the ATLAS control program by
the EXECUTE GKAPHICS statement (sec. 228, ref. 1-1)

MATRIX ACTIVITY

Name Description File
Input
1) ADATDIR Copy of ATLAS Data Directory EXTRRNP
2) DBEXCPN Extract control matrix EXTRRNF
3) DBEXTNM Extract name List EXTRRNF
4) DBINDEX Attribute name list matrix EXTRRNF
5) DB00 1xx Extracted data matrix EXTRRNF
6) DBINDxy Low index list matrix EXTRRNF
7) ALNMLST Altitude subset list matrix EXTRRNPF
8) ALNm001 Altitude subset matrix EXTRRNF
9) CANMLST Flutter case subset list matrix EXTRRNF
10) CANMOO1 Flutter case subset matrix EXTRRNF
803.1
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Qutput
1)

1 CSNMLST Changeset subset list matrix EXTKKNF

12) CSNM001 Changeset subset matrix EXTRRNF
13) C@NML ST Condition subset list matrix EXTRRNF
) CoNMO001 Condition subset matrix EXTRRNF
15) CYNMLST (ycle subset list matrix EXTRRNF
16) CYNMOO? Cycle subset matrix EXTRRNF
17) LCNMLST Loadcase subset list matrix EXTRRNF
18) LCNM0OO1 Loadcase subset matrix EXTRRNF
19) MDNMLST Mode subset list matrix EXTRRNF
20) MDNMOO1 Mode subset matrix EXTRRNF
21 RSNMLST Retained subset list matrix EXTRRNF
22) RSNMOO1 Ketained subset matrix EXTRRNF
23) SUBSLST Node/element subset list matrix EXTRRNF
24) SPKddda Ordered nodal subset matrix EXTKRNF
25) SDTNLST Label subset list matrix EXTRRNF
<3) SITM001 Label subset matrix EXTRRNF

The Graphics File - GRAPFIL

The graphics file, G/F, consists ot user defined plot
attributes input via ATLAS GRAPHICS statement (s) fox
generating on-screen and/or offline graphical displays.
G/F consists of two sequential binary files, GRAFSQ1 and
GRAFS(Q2, written by subroutines WGRAH, WGRAD and
optionally WGKAT under the control of the GRAPHICS (1,0)
primary overlay. Records contained on G/F are written
with the following write statements:

GRAFSQ1

WRITE (GRAFSQ1) NWX (1HD (1) ,I=1,NWX) ,NWY,
(XIN(I) ,1=1,NWY) ,NWCL, (XCLVL (1) ,I=1,NWCL)

GRAFS¢1!1 consists ot one data record per graphical
display, while GRAFSQ2 consists of one data file (e.g.,

K data records followed by an E@F mark) for each record
writter. on GRAFSQ1.

GRAFSQ2
Record Type One

WKIGE (GRAFSQ2)K@D,LNGhH, (IBUF (I) ,I=1,LNGH) ,NP,IDIMN,
((xYz (1,J),1=1,NP) ,J=1, IDIMN) ,JK@DE , NL, LLL,
((LBLX (1,J) ,1=1,NL}) ,J=1,LLL)

N recorus of this type are written tor each graphical

display, the last being indicated by setting K@D=3.
Subroutine WGRAD writes these records, where 1 € N.

803.2
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kecord Type Two - _Optiomal

The second type is optional, depending upon whether
special annotation is requested by the user via GRAPHICS
statement (s), and is written by subroutine WGRAT.

WRITE (GRAFSQ2) KgD,NS,10C, (JTEXT(I) ,1=1,L02C),J,

(JCHAR (I) ,1=1,J) (CHSIZE () ,1=1,J), ((XYPT(K,I) ,I=1,J0),

K=1,1DIN)} , (JWPRDS (1) ,1=1,J) , (THETA (I) ,I=1,J)

M recourds of this tvpe may be written for each graphical
display, depending on user di~uctives where 0 < M. If
records of this type are written for a display, then the
Mth recoxrd i< signalled by setting K@D=23. Each display
is terminated by an E@F mark being written on GRAFSQ2.

The contents of data records written on G/F by
subroutines WGRAH, WGRAD and WGRAT is described in
section 1001.

Device Independent Vector File - VECTFIL

V/F is a sequential binary file containing offline
device (e.g., CALCYMP) independent commands. V/F is
used by a user selected postprocessor as an input file
to yenerate offline dependent commands for the CZMp80,
CALCPMP or GERBEK plotter. V/F is written by BIGS lower
level routines, OXGRPT and CXHDR.

V/F is written in the tollowing format:

WRITE (97) IR,NW,NC,NCHSZ, (ITEXT (KK) ,KK=1,NW) ,
NPTS, (XX (J) ,YY ({J) ,J=1,NPTS)

The 1ile is terminated with an E@I.
PROGRAM METHOD

The GKRAPHICS module consists of 2 primary overlays. The
function of the first primary overlay is to access the
information on EXTRENF and generate the sequential files
GRAFSQ1 and GRAFSQ2 (or G/F) according to the user
specifications supplied in the EXECUTE GRAPHICS command.

The function of the second primary overlay is to
interpret the contents of G/F, generate a device-
independent vecto:ir tile (V/F) , generate online displays,
and create a device-dependent plotting data file (P/F)
for any of the 3 oftline plotting devices e.g., CALOPMP,
GERBER and C@Mp80.

803.3
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803.3.1

The purpose of the two primary overlays is to cut down
on the core size requirements. The arrangement works as
follows: On encountering an EXECUTE GRAPHICS command,
the (0,0) overlay calls the (1,0) overlay from GRAPJLF
in the normal manner. The (1,0) overlay interprets the
contents of /COPNPARS/, generates the G/F file, and
determines whether any displays are to be produced and
ir a WF file is to be created. 1If neither of these is
required, the (1,0) returns directly to (0,0).
Otherwise it calls (2,0) itself. After completiny the
desired tasks the (2.0) returns to (0,0) and the ATLAS
program execution continues normally.

The (1,0) primary overlay, GFGEN cor.tains the eight
secondary overlays viz; GRC@N,BALPL@T ,GENMAT ,GE@MPLT,
NVECPLT . SCPPLT , XYPLOT, and MTRXPLT.

PVERLAY (GRAPPLF,1,0) - GFGEN

The function of GFGEN is to interpret the parameters of
the EXECUTE GRAPHICS statement and generate the graphics
tile GRAPFIL which contains the basic information
required to generate displays by the (2,0) primary
overlay and its secondaries. The program reads the data
trom the ranaom access file EXTRRNF, generated by the
EXTKRACT processor, and writes the same on the sequential
file GRAPFIL using the subroutines WGRAH, WGRAD and
WGRAT.

The file EXTKRNF contains several sections, each
pertaining to an EXECUTE EXTRACT command and identitied
by the *EXNAME® supplied by the user in his EXECUTE
EXTRACT command. These EXNAME's are refe- .. to by the
user in his EXECUTE GKRAPHICS command implying that the
data required to generate the specified displays is
contained in that section of EXTRRNF which is identified
by the EXNAME. One EXECUTE GRAPHICS command may refex
to more than one EXNAME indicating more than one section
of EXTRRNF can be used in generating displays.

Program GFGEN calls the overlay (1,21) which interprets
the contents of the EXECUTE GRAPHICS command and
determines the number of EXNAME's that are specified as
well as the type of display that is to be generated from
data related to each EXNAME. The value of the variable
NUMPLT indicates the type of display to be generated and
has the following significance.

NUMPLT = 1 - 3D orthographic plots ot structural
geoumnetrye.
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NUMPLT = 2 - 3D orthographic plots of nodal
displacements.

NUMPLT = 3 - 3D orthographic plots of scalar
quantities related to finite
elements.

NUMPLT = 4 - Contour plots of scalar quantities
related to finite elements.

NUMPLT = 5 -  V-G/V-F graph plots.

NUMPLT = 6 - Other graph plots

NUMPLT = 7 - Matrix plots

A separate secondary overlay is used to generate plots
ot type 1, 2 and 7, whereas one secondary overlay
generates plots of types 3 and 4, and one generates
plots of types 5 and 6.

The program GFGEN sets up a loop for the number of
EXNAME!'s referxed to in the EXECUTE GRAPHICS command.
Using the value of NUMPLT associated with each of the
EXNAME®s it calls the required overlay to generate the
desired display.

The generation of "loadability diagrams" is carried out
entirely by the secondary overlay (1,20), program
BALPL@T. The program BALPL@T also interprets the
contents of the EXECUTE GRAPHICS statement. The
indicator for this path is set in the variable L@DIND.

After the GKAPFIL is campletely written the program
writes four words on sequential file IDIRECT. The
cuntents of these words are used by the primary overlay
(2,0) program AGP to determine subsequent actions. The
possible subsequent actions are as follows:

a) In interactive mode

. generate online displays only
. generate online displays and write them on
VECTFIL

. Write the contents of GRAPFIL onto VECTFIL
without display
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. Write contents of VECTFIL onto TAPEY99 for an
offline plotting device.

b) In batch mode
. Write contents of GKRAPFIL onto VECTFIL

. Write contents of VECTFIL onto TAPE99 for an
offline plotting device.

It none ot these actions is required, the (2,0) overlay
is not called.

The following contains a step-by-step description of the
tasks perrormed by GFGEN.

a) Opens and positions the two sequential files of the
graphics file, GRAPFIL.

b) Initializes common blocks /GRM@DCM/ and /C1/
c) Opens the random files EXTRRNF and SCOORNF.

qd) Calls overlay (1,2) which interprets the contents
of /C@NPARS/

e) Calls overlay (1,20) which generates loadability
plots if so indaicatea by the value of the variable
L@DIND. If (1,20) is called, steps (f) thru (h)
are omitted.

£) Checks the value of the variable IEXTDEF which
indicates the total number of EXNAME's from which
data is to be displayed. Omit steps (g) and (h) if
ILXTDEF=0.

g) Calls overlay (1,21) which sets up matrices from
the extracted data, if NUMPLT = 1, 2, 3 or 4. The
matrices contain all the information that is
required to produce all displays.

h) Sets up a loop 1 to IEXTDEF. Every pass of the
loop checks the va'ue of the variable NUMPLT and
calls the associated overlay. The first value in
NUMPLT is set up when the overlay (1,21) is called.
tach secondary overlay called subsequently resets
NUMPLT as required for the next cycle, before
returning to (1,0).

i) writes the variables 1BATCH,1ISW@FF,1IDEVC and NPL@T
on the file IDKCT.

803.6
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3) Closes all ftiles.

k) Returns if ICALL=0.

.8 1) Otherwise calls Overlay (GRAP@PLF,2,0)
3
" 803.3.2 QVERLAY (GRAPPLF,1,2) - GRCPN
&) Sets up default plot parameters in common block
/GRM@DCM/ .

b) Checks if loadability plots are to be generated.
1t so, sets L@DIND=1, moves the contents of the
L matrix DBINDXX for the specified EXTRACT to array
LEDPPS in common block /GRM@LCM/ and returns.

R st a1

c) Interprets sequentially the contents of the
parameter list in the EXECUTE GRAPHICS statement.

) The values are stored in the array MP in the common

R block /GRMZLCM,. Whenever an EXNAME is

encountered, the contents of MP(1) thru MP(43)

provide the specification for the displays to be

generated from the data associated with the EXNAME.

These are transferred to a column of the matrix

) with index name EXNMLST. After the command is

t completely interrogated the EXNMLST matrix is

written on the scratch file SCOORNF. The matrix

EXNMLST contains as many columns as the EXNAME®s

referred to the EXECUTE GRAPHICS command.

e o goem we

d) Writes the EXNMLST matrix on SCOORNF.

803.3.3 @VERLAY GRAP@IF (1,20) - BALPL@T

Program BALPL@AT directs the formation of loadability
plots. These consist of a fan grid of weight vs vehicle

\ cg-x in percent Mean Aerodynamic Chord, overlayed by

- C passenger, cargo, and fuel vectors. Subroutine CHKDATA

: looks through CYNPARS for keywords, and sets values
accoxrdingly. GRID forms the basic fangrid, using
various graphics utility routines, while VECT@R takes
appropriate matrices from EXTRRNF and calculates the
passenger, cargo and fuel vectors as required using
% various graphics utility routines.

3 803.3.4 QVEKLAY (GRAP@LF,1,21) - GENMAT

g The program GENMAT generates certain matrices which
,& facilitate generation of displays by subsequent

T8 overlays. The matrices, as identified later in this
f

3

%

£
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section, are generated for information that is needed
several times by subsequent overlays.

This avouids multiple accessing by keys of the non-
contiguously stored data items. The data items are
accessed only once by the keys and the desired
intormation is then available as self contained
matrices. These matrices are created for each of the
EXNAML's referred to in the EXECUTE GRAPHICS command.
The characters 6 and 7 in the index names for these
matrices contain the integer number in display code
associated with the EXNAME.

Step-by-step tasks performed by the program are as
follows:

a) Reads the tollowing matrices:

DBINDEX EXTRRNF
DBEXTNM EXTRRNF
SUBSLST EXTRRNF
DTNMLST EXTRRNF
DBEXC@N EXTRRNF
EXNMLST SCOORNF

E L ———

b) Sets up a loop for number of columns in the EXNMLST
matrix.

Finds plottype (2nd variable in the columm) in
NUMPLT.

1f NUMPLT is greater than 4, omit sters (c) thru
(g) . Carries out steps (¢) thru (g) for each pass
in the loop.

C) Obtains the associated attribute information by
calling the subroutine INDXUSE. The subroutine
also obtains the number of nodes in NUMN@DS, the
number ¢f elements of each type in array NUMELMS,
total number of elements in N@ELT, the selection
pattern for node-related items in array ISELPN@ and
the same for element related items in array
ISELPEL.

qd) Sets elements 50 thru 57 of the current column of
the EXNMLST matrix.

€) Calls GEN@S@F to generate the following matrices:

VEDF001 - Each word in this matrix
contains a pair of 30-bit integers
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that are internal node numbers
between which a line is to be drawn
when generating a grid.

ELNDOO1 - Each word in this matrix contains
up to 5 packed 12-bit integers which
are the structural nodes for an
element. As many words per element
are written as required.

The matrix in position MN@DSS ‘s a nodal subset
matrix for the element structural nodes for all
elements in the data for the EXNAME.

Calls GENDUSS to generate the following two subset
matrices.

The matrix in position MAF is the subset of nodes
for which data is extracted, with respect to the
internal nodes.

The matrix in position MNID is the subset of
element nodes with respect to the nodes for which
data is extracted.

Calls GEDUC@T twice to generate nodal
correspondence tables for nodes represented by the
subset matrices MAF and MNID.

A nodal correspondence table is essentially a
renumbering scheme whereby the original node
numbers that may not be contiguous are renumbered
contiguously from 1 to N where N is the number of
nodes. The nodal correspondence table contains
information for obtaining both old-new and new-old
correspondence .

For the MAF matrix the internal ids of the nodes
are regarded as user 1Ds and a new sequence of
internal IDs is generated and incorporated in the
first correspondence table in the position MNCT.
This scheme is used to get a compact connectivity
matrix.

For the MNID matrix the internal 1Ds of nodes are
regarded as user IDs and a new sequence of internal
1Ds is generated and incorporated in the second
correspondence table in position MNCT1. This table

helps in locating a given node in the extracted
data.
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h)

i)

J)

k)

1)

)

n)

o)

P)
q)

Calls SELCYRD to obtain the nodal coordinates of
the nodes in the extracted data and puts them in
matrices at positions MXG, MYG, MZG, respectively.

The coordinates, as obtained by calling SELC@ZRD,
are in the global coordinate system. The user
specitication in tne EXECUTE GRAPHICS comr.and
ana/or the default specification for the desired
views may require that these coordinates be
transformed. For this purpose the program calls
GETTKIN to obtain the transformation specifications
for the data and calis UTRANS to perform the
transformations. The coordinates in positions MXG,
MYG and MZG are transformed and stored in positions
MXT, MYT and M2T.

1f NUMPLT=3, the transformed coordinates are
projected onto the Y-Z plane by zeroing out the
contents of the matrix at MXT.

It NUMPLT=4, the rtransformed coordinates are
projected onto the X-Y plane by zeroing out the
contents of the matrix at MZT.

Calls GENC@NM to generate the connectivity matrix.
This is an upper triangular bit form matrix. The
pits that are turned on in a row indicate the
connection of the node represented Ly that row to
the othexr nodes.

Calls GENMAF to dcnerate the matrix of analysis
frames and a mu.ctrix of user 1Ds for the nodes in
the extrac*’ u au2ta.

Calls GENMEID to generate matrix of user IDs for
the elements in the extractea data.

Calls GENECG to generate a matrix of element c.g.
locations (based on structural nodes) for the
elements in the extracted data.

Writes the local frames matrix on SCOORNF.

Sets up a loop for the numbers of EXNAME's. For
each EXNAME the minimum and maximum values of
transformed X, Y and 2 coordinates are obtained.

1f SCALE is specitied as a parameter in the FXECUTE
GRAPHICS statement, the coordinate matrices, the
element c.y. location matrix and the min./max.
values are scaled. The ninimum and the maximum
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values are put into elements 44 thru 49 of the
current colunn of the EXNMLST matrix.

Steps (c) thru (g) result in writing on SCOOKNF the
tollowing matrices for each EXNAME, from which data is
to be displayed.

x) 1f the EXPLYDE option is specified by the user in
his EXECUTL GRAPHICS command, it implies that the
data from all the EXNAME's are to be displayed
together in one single display. 1In that case the
maximumu and the minimum coordinate values are
upiated to retlect the maximum and the minimums of
the combined total display.

s) Loads the first column of the EXNMLST matrix into
array MP in the camr on block /GRM@DCM/ so that the
primary overlay program GFGEN calls the next proper
seccondary overlay.

- e - S - - = e S e e S - e e - G - -GS S T -

dence table

- ——— - —— A S S - S e W - A e R S m - e ————— e e e - e S -

| | Position | |
| Index Name | Name | Contents {
| XGL@BXX | MXG } Global X-coordinates |
| YGL@BXX | MYG | Global Y-coordinates |
| 2GL¥BXX ] MZG | Global Z-cooxrdinates |
| XTRANXX | MXT | Transformed X-coordinate]
{ YTRANXX | MYT | Transformed Y-coordinate|
] ZTRANXD. | MZT i Transformed Z-coordinate|
| AFRAMT'X | MAF | Nodal analysis frames |
| MN@IDxL | MDD { Nodal User 1Ds i
| MELIDXX I ~yEID | Element user IDs |
| DC@RTNX i MNCT | First nodal correspon- |
} [ i dence table |
| MC@NNXX | MCUN | Connectivity matrix i
| MECGTIXX i MECGT | Transformed element |
| | i Cc.g. matrix |
| ML@IPXX | MLUYCAL | Local reference frame {
| | | table |
| DCPRIXX | NMCT1 | Second nodal correspon- |
| ] | |

These matrices contain all the information required to
generate a labeled grid and are used tor that purpose by
subsequent overlays.
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803.3.06

@VERLAY (GRAP@LF,1,22) - GEUMPLT

This
a)

b)

<)

d)

e)

f)
q)
h)

1)

overlay plots geometry.
Reads matrices MWBINDEA and DEEXC@N frcm EXTRRNF.

Calls INDXUSE to obtain attribute usage in the
array 1INDEX. Numbers ot elements of each type in
array NUMELMS, number ot nodes in NUMN@DS, total
number of elements in N@ELT, selection pattern for
node-dependent items in array ISELPN@ and the same
for elewent derendent items in array l1SELPEL.

Calls GETMAT to read appropriate matrices from
SCOORNF.

Calls WGRAH to write the header on G/F.

Calls GENTRAC to generate grid if required or calls
GENP@IN to generate points only.

Calls GENDZ to generate dZ coordinates.
Calls GENN@ID to generate node labels if required.

Calls GENELED to generate element labels if
1equired.

Keads the EXNMLST matrix and loads the next column
ot the matrix into the array MP in common block
/GRM@DCM/ so that the primary overlay program GFGEN
calls the next proper secondary overlay.

@VERLAY (GRAP@LF,1,23) - NVECPLT

This
vibra

a)

b)

c)

d)

overlay plots nodal displacements for loadcases and
tion and buckling mode shapes.

keads matrices DBINDEX, DBEXC@N and DBEXTNM from
LXTRRNF.

Calls INDXUSE (see step (b) in overlay (1,22))

calls GETMAT to read appropriate matrices from
SCOORNF.

Reads matrix ADATDIR (ATLAS DATA DIRECT@YRY) trom

EXTRKNF and determines the vector components that
are to be plotted.

803. 1,
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e)

£)

9)

h)

i)

Determines whethexr the vector components are
dependent on loadcases of mode shares and finds out
the index name of the IC/M@DE subset matrix that is
associated with the data.

Reads the appropriate LC/M@DE subset matrix.

Generates the "INDEX®" that is associated with the
tirst vector to be plotted and calls GETREC to
locate the key in ‘he extiracted data.

Calls GENNVEC to generate the displacement plots.

Loads the next column of EXNMLST matrix into the
array MP in common block /GRM@DCM/ so that the
primary overlay proaram GF'.EN calls the next proper
seconc.ry overlay.

@VEKLAY (GRAP@LF,1,20) - ESC@PLT

This overlay plots stress components, property values or
nargins of safety associated with finite elements as 3-D
orthographic plots or contour plots.

a)
b)

C)

a)

e)

t)

9)
h)

i)

heads matrices DEINDEX and DEZXC@N from EXTKRNF.
Calls INDXUSE (see step (b) in overlay (1,22))

Calls GETMAT to read dappropriate matrices from
SCOORNF .

Reads matrix ADATDIR (ATLAS DATA DIRECT@PRY) trom
EXTKRNF ana determines the scalar gquantity that is
to be plotted.

1t the scalar quantity is depenadent on
loadcases/cycles, the index name for the
loadcase/cycle subset matrix is obtainrec and the
loadcase/cycle subset m2trix is read.

Calls GETREC to locate the first key for the scalar
in the extracted data.

Calls GENESCA to generate 3-D scalax rlots or,
Calls GENEC@ to generate contour plots.

Loads the next column of EXNMIST matrix into the
array MP in ccmmon block /GRM@DCM/so that the

primary overlay program GFGEN calls the next proper
secondary overlay.
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@PVERL:Y (GRAPYLF,1,25) - XYPLYT

This overlay plots V/G-V/F curves or scalar vs.
loadcase or scalar vs. cycle graphs. ror V/G-V/F
curves:

a) Reads the first extracted data matrix.
b) Calls GENVGVF to generate plots.

The (2,0) primary overlay, AGP, has 13 secondary
overlays viz. MENUEX, PLTXT2D, PLTXT, MTRX, CPLTXT,
CPLTXT2, SCu020, CALCMP, GERBER, HCMENU, GDRCTRY,
ChNTURZ, and CNTUP3 associated with it. The purpose of
the (2,0) and its secondary overlays is given below.

Fur scalar vs. loadcase/cycle graphs.
c) Reads matrices DBINDEX and OBEXCOPN from EXTRRNF.
d) Calls INDXUSE (see step (b) in overlay (1,22))

e) keads matrix ADATLDIk (ATLAS DATA DIRECT@RY) from
EXTRRNF.

) Determines the attribute dependency of the scalar
quantity to be plotted and checks that the quantity
is related either to loadcases or design cycles.

qg) Reads the loadcase/cycle subset matrix.

h) Calls subroutire SGRYDAT to have the required data
selected and reoxdered so that the extracted data
1s s5tored by elements with results for all
loadcases/cycles being stored sequentially for each
element. The routine SGRPDAT is the same as used
by overlay (EXIR@LF,1,4), program RESPRT in the
FXTKACT processor.

i) Calls subroutine BARPLAT to generate grarhs.
3) Loads the next column of EXNMNMLST matrix into the
arxray MP in common block /GRMEZDCM/ so that the

primary cverlay GFGEN calls the next proper
secondary overlay.

803.14
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YVERLAY (GKAIJLF, 1,720} - MTRXPLT

a) Reads matrix MDBIKDX trom EXTRRNF.

b) Sets up a loop for the entries of the matrix
MDBINDX and calls subroutine GENMATR to generate
plot of each matrix.

<) Lodads the next column ot EXNMLST matrix into the
array MP in common block /GRMPDCM/ sO that the
praimary overlay GFRSEN calls the proper secondary
overlay next.

@VERLAY (GKAPYLF,2,0) - AGP

Program AGP nonitors execution of the appropriate
secondary overlays under it using the information
supplied by the user in his EXECUTE GRAPHICS statement
and that supplied via the keyboard during interactive
operation.

The tunctions pertormed by the individual secondary
overlays are described in the tollowina sections.

PVERLAY (GRAPPLF,2,1) - MENUEX

Program MENUEX is responsible tor all menus pertaining i
to online disprlays and keyboard activities, excludinyg !

the crosshalrs (graphic cursor), and is invoked only in
the conversational mode. Specitic functions include:
deciphering user inputs entered via the Keyboard tor
legal commands and/or data, displaying approrriate menus
requested by the console operator, updating
transtormation parameters (¢.u., zoom), and passing user
airectives ot the ygraphics executive, AGP, via labeled
comnon (e.q., plot selection).

MENUEX, the menu executive, controls the display and
tunctional process ot the following menus and
directories:

. Function Menu,

. Gname Directory, .}

. Plot 1D Darectory, ij

. Plot Transformation Menu. E‘
Reter to retereuce 1-1 tor a detailed explanation ot %
these menus and the comand structure required by each. '
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803.3.12 YVEKLAY (GRAPPLF,2,4) - PLTXT2D

Program PLTXT2D is called by AGP to generate two-
dimensional graphical displays, including two-
aimensional multiple projections. This overlay displays
one, two, three or tour displays on a single *"frame."
Graphical inputs are read off the G/F initially. Plot
limits may be superseded online using the crosshairs or
the plot transtformation menv. The following features
are supported via PLTXT2D:

. Plotting of any number of points or curves on
a single plot;

. Superposition of text plotted in alphanumeric
and/or vector form;

. Optional generation of axes or arid;

. Two-dimensional windowing via crosshairs for

single plcet per irame;
. Comprehensive airay of plotting styles;

. Automat ic generation of a vector file unless
surressed by user;

. Clipping.

803.3.13 QVERLAY (GRAPALF ,2,5) - PLTXT

Program PLTXT is called by AGI' to generate either
orthoyraphic or gperspective graphical displays.
Graphical inputs are read off the graphics file
initially. The display may be altered via the
crosshairs or one of the transformation menus. The
tollowing features are suprorted by PLTXT:

. Transtormation options such as windowing and
rotation;

. Plotting or any number of points or curves on
a single plot;

. Superposition of text displayed in
alrphanumeric andsor vector form;

. Optimum subject space computation option prior
to displaying rotated object;

803.16

S weneggreen W



. Clipiing;
. Order ot rotatiun user-controlled;
. Autuidt ic generation ot vectur file unless

suppressed py user.

803.3. 14 WUVLRLAY (GRAP@LF,.,b) - MTRX

Program MTRX displays a user selected matrix in
numerical torm. MIRX 1s only called in the
conversational mode. Matrices in numerical form ar: not
produced ottline. A Key 1is printed on the CRT
identitying the row and column nuuber ot the tirst
element 1in each record read otf G/F. Each element of a
"page" is identified by column and row numbers. The
USer May View portions or a matrix not shown in the
current "page®™ using a “tioating window® option it the
data 1s contained within the current data record. An
option 1s also provided to skip to the next record if
the matrix countains nultiple records.

803.3.15 PVERLAY (GKAPYLF,2,7) - CPLTXT

Programn CPLTXT is called when a contour plot is to be
generated using the tollowing algorithm:

Given a set ot randon x, y, = points, an M*M
surtdace detination matrix ot unitcermly spaced z-
values is generated over the x-y plane using an
octant weighted averaqge tor each mesh point. Each
1ectangular uriu element 1s examined to determine
1t any ot the supplied control levels are contained
with 1t. It so, an arithmetic average is used to
compute a tiftth point to subdivide the rectangle
into 4 separate triangles. Linear interpolation is
then used to compute isobar lines for those
triangles containing contour level (s) within it.
The set ot random x, y, z points is not central
memory bounded.

The primary purpose ot CPLTAT is to compute the M#M
surtace detanition matrix ot uniformly spaced z-values
as described in the above algorithm. The surtace
definition matrix is computed by CPLTXT, saved in
labelea common, and utilized by @VERLAY (GRAPJLF,2,10) to
compute either a contowmr plot or orthoaraphic projection
both ot which utilizes the surtace detinition matrix.
The surtace detinition matrix is calculated only once
atter a user has selected a specitic plot from the Gname
directory even though several ditterent graphical

803.17
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displays (views) are generated by the user via
transtormation options (e.g., zoom, rotation).

@VERLAY (GRAPPLF,2,10) - CPLTXT2

Program CPLTXTZ2 using the M*M matrix of uniformly spaced
z-values computed by @VERLAY (GRAPPLF,2,7), computes the
isobar lines usang the following method: Each
rectangular grid element is examined separately to
deternane it any of the supplied contour levels is
contained within it. 1I1f so, an arithmetic average is
used to compute a tifth point to subdivide the rectangle
into 4 separate triangles. Each triongle is examined
separately to determine it contour levels are contained
within it and linear interpolation is used to compute
the isobar lines. The process is repeated tor each
rectangular yrid element.

CPLTXT2 also displays the M*M surtace definition matrix
as a three-dimensional orthograrhic projection of the
surtace grid. The user is allowed to interactively
define the orientation and scaling information of the
display. The ftollowing method is used to generate the
3D display: 3D lines are drawn through each of the M
rows and M cclumns of the matrix. Each grid point in a
line 1s defined in x, y, z space by its row, column and
matrix value. Scaling in the x, y dimensions is
normalized to 30% ot unity. The orientation is preset
to RX = 5 degrees, KY = 15 degrees and RZ = 30 degrees.

YVERLAY (GRAP@GLF,2,12) - SC4020

Proura SC4020 is the Stromberg Carlson 4020
postprucessor. The postprocessor is used to convert
device independent commands written on the vector file
{(IPLI7) to the SC4020 or CYPMp80 dependent commands
written on TAPEY9. The postprocessor utilizes the
Boelng Numerical Plotting System (NPS) in the conversion
process. The postprocessor also generates a file called
PrFLINE which contazus directives for the (PMp80 plotter
operator. The contents written on the @FFLINE file are
obtained either via EXECUTE GRAPHICS statement (s) and/or
generated by user directives defined via the Hardcopy
Questionnaire Menu (reter to WYVERLAY (GRAPPLF,2,15)).
Both TAPE97 and UFFLINE are used for gueuing data during
plot postprocessing.

@VERLAY (GRAPPLEF ,2,13) - CALCMP

Prooram CALCMP is the CALCgMP model 763 postprocessor.
The postprocessor is used to convert device independent
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commands written on the vector file (TAPE97) to CALCUMP
dependent commands written on TAPLYY. The postprocessor
utilizes extensively the Boeing Numerical Plotting
System (NPS) in the conversion process. The
postprocessor also generates a file called @PFFLINE which
contains directives for the CALCPMP operator (e.a., bond
or vellum). 1he contents written on the @FFLINE file
are obtained either via EXECUTE GKAPHICS statement (S)
and/or generated by user directives defined via the
Hardcopy Questionnaire Menu {(refer to @JVERLAY (GRAP@GLF,2,
15)). Both TAPE97 and PFFLINE are used for queuing data
auwring plot postprocessing.

YVERLAY (GKAPPLF, 2, 14) - GERBER

T e el - ol " e
. ‘o . v

Program GERBEK is the GERBLR drafting-machine
postprocessor. The postprocessor is used to convert
device independent comuands written on the vector file
(TAFE97) to GERBER dratting-machine dependent commands
written on TAPEY9. The postprocessor utilizes
extensively the Boeing Numerical Plotting System (NPS)
in the conversion process. The postprocessor also
generates a tile called PFFLINE which contains
airectives for the GLRBER operator (e.g., pen type).
The contents written on the @FFLINE file are obtained
either via EXECUTE GRAPHICS statement (s) and/or
generated by user directives acefined via the Hardcopy
vuestionnaire Menu {(refer to YVERLAY (GRAP@LF,2,15)) .
Both TAPrY7 and YFFLINE are used for gueuing data during
Fplot postprocessing.

YVERLAY (GRAPJLF ,2,15) - HCMENU

Proaram HCMENU only dasrlays the Hardcopy Questionnaire
Menu when running 1n the conversational mode. The menu
allows the user to detine the following information
interactively:

. Offline plotting device (e.g., C@PMp80, CALCO:.‘);

. Mailing and operator directives;

. Plot stacking option.

This information is transmitted to the appropriate
ottline postprocessor (e.g., CALCOMP) via labeled
common.

The hardcopy Questionnaire Memnu is not currently used.
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YVERLAY (GRAPJLF,2,30) - GDRCTRY

Program GDRCTRY*s primary function is to build a
directory of the graphics file, G/F. The directory is
used to display the Gname Directory and Plot ID
Directory. The directory provides a summary of the
graphical displays written on G/F and sufficient
information to allow etfficient references to any display
selected by the user via the Gname Directory and/or Plot
ID Directory. 1he directory also contains the plot type
(e.g., contour) which is used to determane which
overlay(s) is to be called to generate the display.

The directory is written on tile IDRCT, one binary
record per subject index (e.g., V/G - V/G).

@VERLAY (GRAFULF,2,31) - CNTURZ2

Program CNTUR2 is called when a contour plot is to be
generated using the surface triangularization algorithm
and associated soitware described in reterence 1-1 to
compute the connectavity data given a set of boundary
points and an arbitrary number of data points. The
total number of points should not exceed 1000 and the
total number of resulting triangles not exceed 1600.

The surtace triangularization algorithm is stated below:

1. Start the triangularization using any two adjacent
bounaary points i and j.

2. Determine the point k which yields the laigest
angle between ik and jk.

3. Define the first triangle as ijk and set a flag
indicating whether k is to the lett or right of the
line 173.

4, Check whether the siade ik is on the boundary or the
side of a previously generated triangle. If so, go
to step 5, 1if not, proceed as tollows:

a. Find the point 1 whiach yields the largest
angle between 11 and lk and is on the proper
side of ik. 1f k is to the left of ij, 1 must
be to the lett of ik.
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b. If the side 1li is part of a previous triangle
lim, set l=m and repeat the test for 1li.

C. If the siae kl is part of a previous triangle
klm, set l=m and go to step ib.

d. I1f neither condition 4b or uc is met, define
ikl as the next triangle in the subdivision.

Repeat step 4 for the side kj. It is important
that the order ik and kj be used (rather than ki of
jk) to generate triangles which all have the same
rotational sense as ijk.

Find all adjacent triangles tor the next triangle
in the list. 1f the nodes of the next triangle are
labeled 1jk, step 4 must be repeated for each side
ji, kj and ik.

Kkepeat step 6 for each triangle in the subdivision.

This algorithm will normally result in a complete set ot
adjacent triangles whose union consists of the entire
region when completed, each side of each triangle will

either

1. be on the boundary of the region,

2. be a common side between two adjacent triangles, or
3. have no neighboring point which will form another

triangle with the correct rotational sense. This
condition is considered an error in the program,
but the program will continue to process the
triangles which have been found.

The connectivity data is passed to YVERLAY (GRAP@LF,2,32)
for turther processaing.

803.3.23 YVEKLAY (GRAPPLF,2,32) - CNTUR3

Frogram CNTUR3 is automatically called when the surface
trianqularization algorithm is to be used to generate a
contour plot (refer to @GVFERLAY (GRAPYLF,2,31)) .

When thas overlay is called two ditferent araphs may be
generated.

£
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1. Contour plot generated from the surface
triangularization computed by program CNTUR2 using
boundary points and an arbitrary set of interior
points written on G/F. Contour lines are computed
using linear interpolation.

2. vptional plot showing the surface triangularization
computed by CNTURZ.

803.4 COMMON BLOCK USAGE

- o - —————— - G P Y - R G P G G D S G e - G O L G P R D I G W -, TR - -

| | @VERLAY: GRAPGLF (1,X) |
| NAME | (1,0) 1(1,2) 1(1,20) 1 (2, 20) ) (0,22) 1 (1,23) 1(1,28)1(1,25) |

- ——— A A A A T R W R S A G M G e e G P G W S R e WS e G G G e G G S G D . S WG G G e e G G G S -

|

|

| KunNDM
| GRMYDCM |
| FILE99 |
JWaADX |
IWGRATX |
| CHCKGF |
| XCLVL i
} 1¥BUF9B |
|

|
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|

|

|
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|
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| KERR@PR
| FILELY9Y
| UFFLNE
| XCLVL

| NPSCpM
| ZMCUNTK
| uXGD@A
| OXSCCY
) VXCURD
| CYNLIM
| CUNLIM2
| FETBUFF
| IgBUF9B
| IYBUFY
| ITYPLY
|IDR999
| NUMEL9Y9
| HLDATA
| BATCHN
| KEEPST
| XBLWUP
| KYRDABG
| CLLCST
| STLMTS
| YFFLN
|OXSTRG
| UXPLSC
| PLTYPE
| OCVIEW
| XDUMY
[KEY 10

| SCREENP
| HDRP@S
| ISELECT
| USERSP
| LRASEY
| PLT999
| DKCTRY
| TRANSF

IZVEKLAY: GRAPPLF (2,X) Continued |
1(2,13) 1 (2,14) 1 (2,15) 1 (2,30) 1 (2,371) 1 (2,32) |
| | | | | | |
I x I x | | x | x I x |
I x I X | | | | |
| | | | [ I x |
| | | | I | |
| x I x | | | x |l x l
| i l | t I x |
| | | | | I x |
| | | | I x I x |
| | | | I x | x |
| H | | | | |
| | { | [ [ |
| | t | [ | |
| | | | | | |
| | | | | | |
| | | | I x I x |
| | | | I x [ 4 [
| | | | ) | |
i | | | i | |
| | | | | I X |
| | | | | I x |
: | | | I x | x |
| | | | | | |
| | | | I x I X |
| | | | | | |
| | i | i | x |
I | | | | I x |
| | | | | I x |
| | | i | | |
| | | | | I x |
| | | | | | |
| | | | | | |
| | | | I x I x |
| | | | I x I x |
i | | | | x | x |
| | | | | l |
| | | I I x I x |
| | | I x | | |
| | | | | x I x |
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803.4.1 /CPNPARS/, /KLRR@YR/, /KORND}/ are ATLAS system cormon

blocks, described in section 100.2.

803.4.2 Module Common Blocks

/GRMADCM/

/c/

/PLTCiM/

/F1LE9Y9/

/WGRADX/

/WGRATX/

/CHCKGF/

/LABELY9/

/TEXT9Y9/

/HDRY 99/

/PLIBUF/

/PFFLNE/

/XCLVL/

Secondary overlay cammunication common block
tor overlays under (1,0).

Masking constants coammon block

Common block for constant arrays required as
calling parameters for routines WGRAD, WGRAH
and WGRAT.

System common block defining G/F file names
and diagnostic file name.

Contains indices and buffer, permitting G/F
generation in multiple secondary overlays.

Used to save indices tor buffering text
parameters when a plot is being created and
written on G/F in different secondary
overlays.

Indaices tor checking logical sequence of
writing GxAFSQ1 and/or GRAFSQ2.

Buffer tor reading and writing labeling
information for current plot being written on
G/F.

Contains alphanumeric information and
attributes of how and where that information
1s to be displayed on current plot being
written on G/F.

GRAFS(¢1 (header file) read and write common
block - contains user defined plot attributes.

Read and write common block of X,Y,2
coordinates and plotting method written on
GRAFSQ2.

CPMp80, GERBLZR or CALC@ZMP postprocessor
directives for of*line operator.

Number of contour levels and values at which
isobar lines are computed.
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/NPSC@M/

/ZMC@NTR/

/QXGDYn/

/QXSCC/

/QXCYPRD/

/CYNLIM/

/CYNLIM2/

/FETBUFF/

/1¥BUF9B/

/I@BUF9/

/1TYPLY/
/hDR9Y9/
/NUMLELY99/

/HCDATA/

/BATCHM/

[oade ]

Common block used by NPS routines called by
CPMpB0 postprocessor.

Surtace definition matrix computed by (2,7) or
connectivaty data camputed by (2,31) if
contour plot is displayed.

Graphic data set identitiers defined by BIGS.

Detaulted object space limits in rasters,
initialized prior to creating a plot.

Current screen object space and subject space
limits, respectively.

Subject space limits read off G/F when contour
overlays involving the octant-weighted average
algorithm are executed (i.e., (2,7) and
(2,8)) .

Incremental X,Y distances between contiguous
mesh points when contour overlays involving
the octant-weighted average algorithm are
executed.

1/ butfer tor vector file (TAPE97).

1/¢ buffer for storing G/F directory, and for
storing otfline device dependent commands
(TAPLY9). Single buffer is used for both
functions since TAPEY9Y 1s created just prior
to exiting AGP, overwriting directory.

1/# buffers for G/F (i.e., GRAFSQ1 and
GRAFSY2) .

Plct type code (e.y., 4 for perspective) .
butter tfor reading/writing G,/F reader records.
Nunber of resulting triangles computed when
the surface triangu.iarization algorithm is
used to compute contour plots.

Offline plotting device (e.g., 7HCALC@MP) .

Code identitying execution mode:

¢ = Conversaticnal
1 = Batch Mode, Compute G/F, V/F and P/F.
2 = Generate P/F only from existing V/F.
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/KEEPST/

/XBLWUP/

/RORDABG/

/CALCST/

/STLMTS/

/PFFLN/

/QXSTKG/

/QXPLSC/

/PLTYPE/

/QCVIEW/

/9QXDUMY/

/KEY10/

/SCRELNP/

/HDRPPS/

orthoyraphic projection subject space limits
if blownup option is used.

Code iidicating if blowu;' option was used or
not (1 or 0).

Orthographic projection order of rotation for
RX, RY and RZ.

Orthographic projection subject space limits
computed if Transforamation Menu was invoked
without previously invoking the crosshairs.

«~ode to indicate if a data record has besn
read off G/F for current display being
generated. 1f code >0, code = number of
records read; otherwiss, o de = 0.

Irndicate which plots the user has selected
interactively to generate on the vector file
without generating onl-<ne.

Butfer for transforming user coordinates to
screen coordinates.

Used by scissoring routine to determine if
beam position is to be rederinea prior to
plotting next set ot points.

Plot tyre (e.g., linear-linear type plot) used
by BIGS.

Rotation matrix and rotation angles used to
determine the orientation of a 3D display
(reter to BIGS subroutine GVIEW).

Used for storing row and coluwin numbers when
displaying a matrix in numerical form, or for
labeling ygrids.

Current screen subject space limits (converted
to RST system from XY2) after invoking the
Transformation Menu.

Screen position (1X,lY) where the alphanumeric
cursor is currently displayed or will be
displayed next.

Record number (on GRAFSQ1) locating active

plot or matrix header record for a specific
subject index (refer to G/F Directory Menu’.

803.27
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/ISELECT/

/USERSP/

/EKASEY/

/PLTS9Y/

/DRCTRY/

/TKANSF/

Plut subject index name, plot title, and file
number locating coordinates written on file
GRAFSy2.

Contains selected subject index, selected rlot
index, error code, active Function Menu option
number, and code identifying current graphic
ttate 1o0r the menu executive (MENUEX).

Code indicating if previous plot is complete
or being generated.

Defines basic graphic state of current display
(e.9., grid already displayed).

Contains the number of subject indexes and the
names of each written on G/F.

Current Plot Transformation Menu parameters
(e.g., eyepoint, center-of-interest).
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900. INTERACTIVE CONTROL

GENERAL INFORMATION

Purpose

To prepare, interpret and execute ATLAS commands in an
interactive environment. ATLAS commands may be
specified and processed one by one, or several at a time
in what is called command procedures. ATLAS program
files may be created, modified or interrogated through
an edit facility internal to the ATLAS code.

Access

The interactive control processor is called from ihe
ATLAS control program by the INTERACTIVE CUNTRUL
statement (sec. 200, ref. 1-1).

Description

‘lhe interactive control capability consists of a set of
interactive commands, and the code to generate and
process, or invoke processing of these commands.
Logically the CYNTRYL processor code performs three
major functions; console communication, execution of
command procedures, and monitoring of operatiors. These
functions, together with the command language will be
described in the following text in sufficient detail to
support subsequent sections ot this documentation. A
more comprehensive discussion related to the use of the
interactive capability is contained in reference 1-1,
section 200.

1. teractive Control Language. There are two tvpes
of interactive commands; one which will be
referenced to as regular commands, and another
which is called priority commands. The latter type
is used entirely within the console communication
tunction and will therefore be discussed in
conjunction with this function.

The reqgular commands must adhere to the following
Jeneral format (the characters <> are used to
enclose components of the command and are not part
ot the command itself):

<label> <:> <id> <d;> <paraneter list> <d,> <$>

258 BOT FLAMED
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label - Command label consisting i
of from 1 to 7 alphanumeric
characters. The first
character must be a letter.

: - Command label delimiter.

id - Command idenciiier
consisting ot a primary ID,
and in some cases an
additional secondary ID.
Both 1Ds can have from 1
to & alphanumeric characters.

dg - 1D delimiter consisting
of either the character < (>, ,
left parenthesis, oxr of the k
character <,>, comma. '

parameter list Actual parameters to be
transmitted to the executing
code. The parameter list
synLtax is described in

section 200.2.

dé, - Parameter list delimiter
consisting of either the
character <)>, right parenthesis,
or of the character <.>, period.

$ - End of command character.

Blank characters interspersed in the command have
no effect, except in conjunction with the T@-BY
parameter list statement as described in reference
1-1, section 200.

Console Communication. The console comnmunication
can occur in either of two modes; the A-mode
(ATLAS) , or the 1/E-node of the edit facility. The
A-mode is the aefault case, the edit mode is
entered by issuance of a special priority command.

in the A-mode regular interactive commands are
typed in line-by-iine and transmitted to a
temporary core bufter. This input mode is
anterrupted either by issuing a priority command,
or by giving the signal to start execution of the
specified conmands. A priority command is detected
and processed cut-of-order in relation to the
regular conmands. Once execution of the command is

900.2
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completed, the control will revert to the A-mode,
ready to resume preparation of regular commands.
Upon detecting the execute-signal the command
butter will be transmitted tn a reserved disk file
(1IEXTFIL) and control will be directed to the

execute tunction. The camnands residing on TEXTFIL

are collectively called a command procedure.

The edit facility is eguivalent to the BCS,/CMEDIT
rrogram as of June, 1975. All capabilities of the
(MEDITor with respect to generating, modifying or
scannine files are available from inside the ATLAS
progyram. 1n particular it is anticipated that the
edit facility in ATLAS will be used to generate
command procedures and ATLAS input datra files.

Priority commands have the following general
format:

B> Kid> <,> <argument>

& -~ The ampersand character which
signities the priority command.

id -  Command identitier consistinag
ot from 1 to 10 alphanumeric
characters.

’ - Command 1D delimiter.

ergument - A number or an alphanumeric
string ot characters.

Blank characters interspersed
command are ignored.

i priority

Command Execution. The execution tunction operates

on named command procedures each or which may
contain any number of commands. The actual
processing of a procedure takes place in two
stages. In stage 1 the procedure is interrogated
command by command, and the source code 1is
translated into a defined object code format (sec.
900.2.2.2) . The souxrce code and the object code
reside Con separate segquential files. In stage 2,
provided the "compilation" taking place in stage 1
was successtul, the command execution is actually
carried out. The code to perform these operations
may be located anywhere in the ATLAS system
depending on the type of command to be processed.
Execution of the 277 As MASS module, for instance,

900.3
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will require transter to the MASSPLF overlay. The
code to process other types of commands may be
local to the interactive control processor. Thus,
the execute function must contain the logic
requir ed to perforxm the necessary branching to, and
recovery from externally and internally located
code.

Conmand proucedures can be executed in two different
modes. In the FULL mode all commands in the
procedure are processed without any interaction
allowed from the terminal. In the STEP mode the
control returns to the terminal atter execution of
each command. At this point any action may be
initiated, including processing of new command
procedures, betore processing ot the current
procedure 1is resumed.

Command procedures may be nested through procedure
calls (KUN-commands) up to a certain level defined
in the code. The highest level procedure will
always ke the oune currently being processed. Once
a procedure processes a revert to a lower level
rrocedure, the procedure itselt and any
intermediate proceaures will be purged from the
procedure linkage detinition.

Mconitoring of operations. The relationship between
the three interactive control processor functions
and the remaindexr of the ATLAS system is shown in
the illustration.

900.4
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200.2.1

The monitor tunction cantrols the interaction between
the console communication function, the command
execution, and the external iunctions of the ATLAS
system.

F1LES AND FOKMATS

Reserved Files

The tollowing tile names are reserved tor use by the
interactive control processor:

TLXTF1L
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PBJECTxX (Where x may be any
alphanumeric character)

REISTF1L

Thnese are all sequential files with usage as described
below.

TEXTF1l, contains source code for the (last) command
procedure preparea in the A-type console mode.

PBJECTX contains object (compiled) code of source
procedures from TEXTF1lL. The last character of the name
will be the display code equivalent of the procedure
level.

HISTF1L contains the "dayfile® ot the interactive
control activity. Just before the execution of a command
is initiated, a copy of the command is written onto the
HISTFiL.

Arart from these reserved files the interactive control
processor will accept any source file prepared in the
editor, and generate object code files according to
specifications on C@AMPILE or RUN commands.

File Formats

1. Source File Format

Commands are written on the source file according

to the format defined in section 900.1.2.1. End-

of-line is indicated by a zero 12-bit byte. If a

line ends at the 9th or 10th character of a word,

an additional zero word will be added to the input
record.

2. Ubject File Format

word 1 -  10H¢BJECTFI1LE

word 2 -~ DNumber of instructions in file
(=NN)

word 3 - sStatus = 1
1 = -2 - Fatal errorc detected

during compilation.

900.6
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word u

word 5

word 6

word 7

werd 8
word Y
word 10

word 11

word 1.

. - - [ .

word 174NN -

1 = -1 - wWarning conditions
aetected during
compilation.

I = 0 - No warning conditions
or fatal errors detected.
Procedure is inactive.

1> 0 - Procedure is active.
1 is the number of the
last command being
executed from the
procedure.

Execution mode (=4HFULL or 4HSTEP)

Name of calling procedure (revert
tile).

Total number ot warning conditions
detected during compilation.

Total number of ftatal errors
detected during compilation.

0 (not usedq)
0 (not used)
0 (not used)

Bits 59-18: Contains the label
ot first command.

Bits 17-0: Pointer to first

command (=KK)
Same as word 11 tor second command.

*

Length of object file + 1

From here on the commaixis are stored sequentially
according to the followaing format:

First command

word KK

5

J

tatus for first command (=J)

= -2 - Fatal compilation errors

900.7
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J = -1 - Warning conditions

encountered
J = -0 - Compilation ok
word KK+1 - Pointer to source copy of command
(=LL)
word KK+< - Pointer to object code of command
(=MM)
word KK+3 - Number of warning conditions

encountered for command

word KK+4 - Numbexr of fatal errors
encountered for command

word KK+5 - Room for up to 10 warning or
error codes.

word KK+ 14

word LL - Source copy of command

wor ~ MM - Compiled format ot command.

The tormat for each command is
described in section 900.z.3.

The second conmand follows, etc.

Compiled Command Formats

The source form ot the commands is shown here to clarify
the compiled tormats. For a description ot the effect
ot each command, parameter options and default values,
etc., the reference 1-1, section 200. should be used.

1. C#MPILE (l=afile, @=bfile, F=format, M=mode)

Compiled format is:

word 1 - Bits 59-12: BLCYMPILEDL
Bits 11-0 : Command type (=1)
word 2 - Length of compiled format
900.8
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word 3 - Compile input file (afile)
word 4 - Compile output tile (bfile)
word 5 - Source code format

word 6 - Procedure execution mode

RUN (I=afile, @=btile, F=format, M=mode)

Compiled tormat is:

word 1 - Bits 59-12: SLCYMPILEX

Bits 11-0 : Command type (=2)

words 2-~b - Same as for CUMPILE command

RUN (@ = btile, M = mode)

Campiled format is:

word 1 - Bits 59-12: BLRUNbbbbb
Bits 11-0: Command type (=3)
word 2 - Length ot compiled format
word 3 -~ Procedure name (object code file)
word 4 - Procedqure execution mode
KREVEKT ( = bfile, M = mode)
Compiled tormat ioc:
word 1 - Bits 59-12: B8LREVERTbb
bits 11-0 : Comnand type (=4)
word 2 - Length of compiled tormat
word 3 - Revert procedure name
900.9
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word 4 - Execution mode to be assumed
by the revert procedure

RETURN

Compiled format is:

word 1 - Bits 59-12: S8LKETURNbD

Bits 11-0

word 2 - Length of
CPKE (FL = nnn)

Compiled format is:

word 1 - Bits 59-12

Bits 11-0
word 2 - Lenygth of

word 3 - KRequested

QUIT

Compiled format is:

: Command type (=5)

compiled format

¢ B8LCPRubbbb
: Command type (=6)
compiled format

field length (=nnn)

word 1 - Bits 59-12: 81LQUITbbbb

Bits 11-0

word 2 - Length

: Command type (=7)

ot campiled format

LXECUTE moaule (plist)

Compilec i1ormat is:

word 1 - Bits 59-12:

Bits 11-0 : Command type (=8)

8LEXECUTED

word 2 - Lenuth ot compiled format

900. 10
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Y.
10.
11.
12.
P4
L]
#

worca 3 -

word 4 -

word 5 -~ KCPNPAKR of
word 6 on -

KREAD INPUT (plist)

Compiled format is:

- Bits 59-12:
Bits 11-0:

word 1

word 2 on - Same as tor EXECUTE command

IPAD name (plist)

Compiled format is:
word 1 - Bits 59-12;
Bits 11-0:

word 2 on - Same as for

SAVE name (plist)

Compile format is:

word 1 - Bits 59-12:
Bits 11-0 :

word Z -

PRINT name {plist)

Compile format is:

word 1 - Bits 57-12:

900. 11
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Command type (=9)

Overlay tile name of module
Primary overlay number

common block /C@NPARS/

Array C@PNPARS of common block/C@NPARS/

8LREADbDbbDb

C e et iRl

8LL@ADbbbD

Command type (=10)

EXECUTE command

8LSAVEDDDLD

Command type (=11)

Same as tor EXECUTE command

8LSAVEbbDD



‘e "-'ﬂl

Command type (=12)

Bits 11-0
Same as for EXECUTE command

word 2

13. INDEY, FILES (plist)

Compiled tormat is:
S8LINDEXbbD

word 1 Bits 59Y-12:
Command type (=13)

I3
.

Bits 11-0
Same as tor EXECUTE command

word ¢ on -

1. PRYBLEM ID (text)

Compilec format is:
Eits 59-12: SLPKYBLEMD
Command type (=14)

word 1

Bits 11-0
word 2 - Length of campiled format
wora 3 on - Contains "“text®

15. CHANGE ID (text)

Compiled format is:
Bits 59-12: S8LCHANGEDLD

word 1 -
¢ Conmand type (=15)

Bits 11-0
Same as for PRPIBLEM 1D command

wora 2 on -

lo. PURGE name (plist)

Compiled format is:
Bits 59-12: SLPURGEbDD

-

word 1
Bits 11-0 : Command type (=16)

900.12
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17.

18.

19-

20.

word 2 - Length ot compiled format
word 3 - KC@NPAK of common block /C@ONPARS/
word 4 on -~ Array CONrAKS of cumrion block /CINPARS/

RENAME MATRIX (plist)

Compiled tormat ic:
word 1 - Bits 59-12: BLR%..AMEbD
Bits 11-0 : Co:-.mand type (:=17)

word 2 on -~ Same as tor PURGE command

G@TP (label)

Compile format is:
word 1 - Bits 59-12: 8LG@T@bbbh

Bits 11-0 : Command type (=18)
word 2 - Length of camwpiled format

word 3 - Contains the "“label"

1IF (logical expression)

Compile format is:
word 1 ~ Bits 59-12: 8LIFbbbbvub
Bits 11-0 : Command type (=19)

word z - Length of campile .ormat

word 3 on - Contains the logi~al expression
as a compressed string of characters

INTEGER (A, B(un), . . .)

200.13
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vompile tormat is:

word 1 - Bits 59-12: SLINTEGERD

Bits 11-0 : Command type (=20)
word 2 - Length of campiled ftormat
word s - Name of tirst varameter (=A)
w~ord 4 - Index of first parameter (=0)
word 5 - Name of second parameter (=B)
word 6 - Index ot second parameter (=nn)
word 7 - Etc.
REAL (&, J g es )

Coumpiled format is:

word 1 - Bits 59-1Z2: S8LREALbbLkD

Bits 11-0 : Command tyrce (=21)

werd z on ~ Same as tor INTECER command

IBGICAL (A, B(nn), . « « )

Compiled tormat is:

wierd i - Bits £9-12: SLLZGICALD
Bits 11-0 : Command type (=2z2)
word <2 on - Same as for INTEGEkK command

CONTINUL

Compiled format is:
wora 1 - Bits 59-12: BLCYNTINUE

EBits 11-0 : Command type (=23)

900. 14
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word - Length of compiled format

LIST cztion (A, Bun), . . . .)

compiled format is:

word 1 - Bits 59-12: B8LLISTbbbb

Bits 11-0 : Command type (=24)
word 2 - Length of compiled format
word 3 - Contains "option®
word 4 -~ Number of parameter list statements
word 5 - Name or first pasameter (=A)
word 6 - Index ot tirst parameter (=0)
woxrd 7 - Name Sf second parameter (=Bb)
word 8 - Index of secound parameter (=nn)
worad Y - Etc.

Arithmetic Expsession

Compile tormat is:
word 1 - Bats 59-12: S8LALXPRbbb
Bits 11-0 : Command type {=25)
vord 2 - Length of canpiled format
word 3 - Contains the arithmeiic

expression as a conpressed
string ot characters

900.15
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900.3.1

PROGRAM MLTHOD

General

Figure 900-1 aepicts the tunctional structure of the
interactive conrtrol processor, showing the relationshiv
01 the Rajor conponents/subroutines of the system. The
three major tunctaovns ot the processor discussed in
section 9C .1.3; termi..al commnications, command
execution, and momitoring cf operaticns, are performec
by the thre. subroutines CONSYLE, EXECUTE and MPNITYR.
These routines slong with some important subordinate
tunctions will be discussed 1n the following paragrarhs.

The control processor is invoked from the CPNTR@L (1,0)
overlay by a call to the IYNITPR subroutine. This call,
aiong with some adaditional contrcl code is generated
from pirecowpiling the ATLAS cuntrol statement
INTEKACTIVE CUNTRYL.

The control processor uscs blank common as its primary
WOlK diea 1n order to accommodate variable size
infurnwtion. The program mairntarns its own core size
requirements. 1In general i1t will work on a minimum-siz2
blank common area ot 300 octal locations, however, when
a lalger reguirement is detected at a certain staage ot
the operations, the fielda length will be changed for the
duration of that requirement. The job field length
syecitied by the user will be maintained for processing
external to Lhe control processor. The code used to
manage the fieldlength is contained in the subroutine
CHANGFL ana the common block/C@RELEN/.

900. 16
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C(l:ﬂ:)ﬂ OTHER ATLAS MODULES
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—{ RUN —1 CAMMENT
—{ REVERT | LBCLABL
CORE — Lec1o
] XMBOULE —{ SPECIAL
| PROLMID —| PARLIST LACPLST
—! IMOOULE | — FINISH FINISHA FINDTYP
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—d FINISH)

Functional Structure of
Interactive (ontrol Frocessor
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900.3. 1

The N

UNITPA Rhoutine

Tne monitor directs the "tratiic" between the terminal
activity, the local command execution, and the external
ATLAS code. 1Its actions uepend on the value of the
tollowing loyical varaiabvles:

IACTIVE - This variable has the value true for the

EXTL

vur e

auration of interactive processing. The
value is set 1in the C@ONTREL (1,0)
overlay. The nonitor will turn the value
to talse in the tollowing two occasions;
1) when a QUIT command is processed, and
2) if a batch job attempts to access the
control processor.

- When READ = true the C@NS@LE subroutine
will be called causing interaction with
the terminal.

- When EXLEC = true the monitor will call up
the EXECUTE function.

- when EXTL = true this variable directs
the monitor to branch to an external
ATLAS program module. Logically the
control processor is still in execute
mode while this is goinyg on, ana control
will return to the EXECUTE routine once
the ATLAS module is completed.

- When QUIT = true the monitor will
texminate the interactive processing
mode .

The CENSPLC Routine

Ae

Initialize.

ad. Kewindé the source code file (1EXTFI1L)
ab. Set minimwum tield lenath.

aC. Set input buiter pointexs.

khead one record from terndnal.

ba. Write A-prompt (i>), then reaa record.

40C. 18
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baa.

bab.

bac.

baa.

bb. Store

bba.

bbb.
bbc.

bbd.

Find position of tirst and last non-blank
character in input record (routine
NNBLNK)

If no non-blank cnaracters found, go
to (ba) for new record.

it tirst character 1is ampersand (§) we
have a p-iority command. Branch to (¢).

1t last character is number symbol (#)
it 1s a signal to terminate terminal mode,
In that case - -

bada. Set terminal termination flag
(FINI = true).

badl. Replace # character by $
character 1n case user forant
to indicate end-of -command
hinmself.

input recora in source code bufter.

Add end-ot-line symbol to input record
(12 bit zero oyte)

Increase fieldlength it required.
Copy input recoréd to buffer.

1f termination flag is set branch to (d).
1f not branch to (b) for more.

Process priority commands

ca. Compress command, ie. take out all blank
characters (routine C¥MFRES) .

cb. Fand command type (routine C¢UMPARE)

cba.

cbb.

If type not recugynized write message
and brauch to (b).

Branch according to cormand type.

cc. SDELETE/6PRINT commands

cCa.

Find beginning ot argument list
(position of comma)

900.19
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cd.

ccb.

cccC.

ccd.

CCe.

cct.

&§C@YRL

cda.

cdb.

cdc.

It no comma tound, interpret that as
argument missing. In that case ---

ccha. Set default argument value =1
ccbb. Branch to (ccd)
Decode argumelt

ccca. Check that argument 1is positive
integer

Space back in source code buffer the
specitied nunber ot lines

ccda. 1f butfer is empty write message
and branch to (b)

ccdb. Locate the srecitfied number of
zero bytes. 1f no zero bytes
found, or tewer than specified,
position at beuinning of souxce
butter.

I1r §DELIETE cormand ---

ccea. heset source butfer pointers at
rosation tound in (ccdb)

ccek. Branch to (b)

It &PKINT command ---

ccta. Print trom prosition found in (ccdp)

to end ct source buffex
cctb. Branch to (b)
Comrand

Find beginning of argument List
(rosition of comma)

I1f comma missing, interpret that as
argument missing. Write messaage and
branch to (b)

Decode arqument

caca. Check that argument is an integer
within reasonable range

900.20
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d.

ce.

cda.
SELIT

Ceae.

ceb.

ced.

Cee.
Cet.

ceg.

cdcb. Reset the value for user
fieldlenyth

Branch to (b)

caommana

S oy

Fina beginning of argument List
(rosition of comma)

If comma 1s missing - no argument list

ceba. The detault edit file is TEXTFIL

cebb. Branch to (ced)

Decode argument list

ceca. Check that name is legal; ie,
lenagth < 7 characters and ficst

character being a leiter

Write the source code buffer to disk
tile TEXTFIL

It edit file # TEXTFIL, open the file
Call the EDIT subroutine
keturn from edit mode

ceua. Close the edit tile, unless it
is TEXIF1L

cegb. Check length of TEXTFIL to see
it fieldlength requirements have
changed.

cegc. Read TEXTFIL

cegd. DBranch to (b)

keturn to mouitor

da.

First

handle the case when the source code

bufter isc ewmjty (no new commands specified)

dad .

It uo procedures are active, write
message and branch to (b)

900.21

‘ PATIS



Mot B

900.3.4

de

Ce.

e

ab.

dc.
da.

de.

dab. Set up return to current proceduv—e

Source coue butter contains new commands.
Nest this procedure to current procedure

dba. Set up object code file name. (First
6 characters are YBJECT. The 7'th
character is the display code
equivalent of .he procedure level)

dbb. Set up compile-execute commdand to
process the new procedure

Write source code buffer to TEXTFIL
Set control to transfer to execute mode

Return

The EXECUTE Routine

lnitialize

ad.

Set mininwn tie ‘dlength

Branch according to entry mode

ba.

bk.

If processing of external ATLAS code has just been
terminated (variable EXTL = true) then branch to (d)

Otherwise execution of a new command is to be
initiated. Branch to (¢)

+tart execution ot new command

Cae.

CCe.

cqd.

Ce.

ct.

Set contiol variable XBST = false (XBST is set
true it, during execution ot one conmand all the
control information tor executing next command
is set up)

Eranch according to command type to one of cc
through cg

CpMPILE and (YMP1LEX comuwands (subroutine
CPMPILE)

RUN commands (subroutine RUN)
KEVERT commands (subroutine REVERT)

RETURN commands

900.22



w.
ch.

Cl.

Cj.

ck.

cl.
CIh.

Clie

CO.

cp.

cg.

Cre.

cfa. Set control variable READ = true.
cib. Branch to (e)

CPZRE conmand (sabroutine C@RE)

QUIT command

cha. Set control variable QUIT = true

chb. Branch to (e)

EXECUTE, READ, 1@AD, SAVE, PKINT and INDEX
cummands (subroutine XM@DULE)

PRELEM ID and CHANGE 1D commands
(subroutine PRBLMID)

FURGE and RENAiE commands (subroutine
IMPDULE)

GPTY commands (subroutine GETYS)
IF commanas (subroutine IFS§)

INTEGER, REAL and LGICAL commands
(subroutine DECLAKE)

CONTINUE commands
coa. Branch to (e)

LIST commands {subroutine L1ST)

Arithmetic statements (subroutine ALXPR - for

the time being this is a dummy routine)

Check it any of the subroutines above have
requested transfer to external ATLAS code

{check value of EXTL). It so, branch to (e)

Fanish execution of one command

da.

If error tlag (KEKR@R) hos been set ---
Gaa. Reset error tflag (KLRRYR = 0)

dab. Kkequest transfer to terminal (KEAD
= tiue)

900.23
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db. If transfer flag to terninal set, branch
to (e) hid

dc. If executaon butier (EXBUF) has been set
by last commana (XBST = true), branch to
(c) to have it executed

au. 1f current procedure is executed in FULL
mode (no interrupt from terminal) ---

dda. Set up a REVEKT command to continue
processing that procedure

ddb. Branch to (c) to have the REVERT
comuand executed

de. If current procedure is executed in STEP
mode (interrupt trom terminal after each
conmand) ---
dea. Set transfer tlag READ = true
deb. Branch to (e)

df. 1f none of da - de above something is
drastically wrong. Write message and
transter to terminal

e. Terminate execute mode (Set EXEC = false).
KReturn to monitor

900.3.5 The¢ COMPILE routine

The C@MPILE routine translates a source code procedure
(sec. 900.4.2 1) into an object code rrocedure (sec,
900.2.2.3/4)
a. Initialization

aa. Set minimum field lenygth

ab. Open the source code file and the object
code file

ac. Check th .t fieldlength is big enough to
read the source file

dad. 1t source file is empty exit with error ftlac
set

ae. Kkead source file

900.24
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1f source tile is written in BATCH mode

{(ic. FPRTRAN compatiblie format)
TTY fornat defined in sec.

(subroutine CPNVITY)

convert it to

900.2.2.1

Count nunber of commands on source file.
Count number of $ signs (routine CHARCNT)

Initialize core butfer to contain object

code

aha. Adjust tieldlength so the object butter
is "reasonably" big (it should at least
be MINBUF big)

ahb. Set buffer to zero

ahc, Set 1'st through 4'th word ot object
code header.

Decode onhe command 4t a time

ba.

Db.

be.

bd.

be.

Dt.

Dg.

Check it all commands have been decoded
(are we past the last $ sign on the source

tile?)

baa. If decoding done branch to (c)

Bound position of next command, i.e., rosition

leading and trailing $ sign

L@CCHAR)

(subroutine

Check if next command is a comment (logical

tunction C@MMENT) .

A comment either starts

with the two characters */, or it is a blank
or an empty command.

bca. 1f command is a comment, branch to (ba)

Increment comnmand counterx

Place copy of command in obj:

(see sec.

900.2.2.2, word LL)

code butfer

Set aadress of wura MM of object code buffer

Check that tieldlength is big enouah. There
must be room for max number of parameter list
[arameters (LPARAM)

-
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bh. Locate and decode the command label
(subroutine IQJCLABL)

Lhae

bhb.

bhc.

Dkld -

bhe.

Lccate position of label delimiter (:)
blaa. I1f rno colon, branch to (bhe)

Locate positian of equal sign (=).
(We have to see if the colon is part
of "set equal®" (:=) of an arithmetic
expression)

bhba. 1f no egual sign branch to (bhd)

Both colon and equal sign exist, Ao we
have a label?

bhca. No lanel it : and = occur in
that orxder, and are either
consecutive or are separated
by blank characters only. 1In
that case branch to (bhe)

Decoae label

bhda. Compress label to the left ot
the field

bhdb. Check that label is not empty, or
longer than 7 characters

Terminate LPYCLARBIL

bi. Locate and decod: the command identitication
(subroutine 1@C1D)

bia .

bib.

Locate position of id delimiter. It is
either the first left parenthesis, or the
first comma followiny the label
delimiter. It none of these is found,
end-of-ID is set tc end of coumnend

Cumpress 1D towards the label delimiter

900-.20
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bj.

bic. Locate priwary 1D (subroutine C@MPARE)

bica. 1f no primary ID found the command is
either an arithmetic exrression or
un-recognizable. Branch to (bie)

bid. Look for secondary 1D (subroutine C@MPARE)

bicda. First mask ott the primary ID so
we can tind out where the secondary
ID stairts. The primary 1D need not
be complete, so mask off as many
characters as match with the complete
1L (stored in array NLISTB)

bidb. 1If secoundary 17 empty branch
to (bie)

bidc. Locate secondary ID (subroutine
COMPARE)

bie. Terminate L@C1D

Lecode the special commands PR@PBLEM ID,
CHANGE IL, 1F, and arithmetic expressions
(subroutane SPECIAL). The parametexr list of
these commands does not tollow the s /ntax

ot other commands, so they must be treated
separately.

bja. Call the SPECIAL routine
bjb. Bro. :h to (bm)

Decode the par-nieter list ot aill reqular
commands accor:iina to the syntax rules and
translated form. .s described in section 200.3
(subroutine PARLLST,

bka. Locate the position of the command
paramcter list (suoroutine L@CPLST) o
The position of the leading parameter
list delimiter is the command ID
delimiter. The pcesition of the
trailing parameter list aelimiter
(a right —-ranthesis or a period)
is found by a character sraxch from dhe
trailing command delimitec towards ihe
leading :ummard delimit.r.

900.27
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bkb. Decode one statement at a time.
Statement deluinmiters are commas.
Statement types are designated as
follows:
type A: keyword (index)
LBCD (123)
type B: keyword = parameter
AA = 67, BB = VALUE
type C: Kkeyword = multiparameter
SAM = (4, Uk, 13 T¢¥ 21)
tyre D: keyword = list expression
Al = 1 TP 9 BY 2
tyre E: keyword = matrix exoression
MAT = [ A - E * C]
tyre F: Matrix expression
[ (A+B) *C=0])
bkc. Locate leading and trailina delimiter
tor next statement (subroutine L@CCHARKR)

bkd. Find the statement type (subroutire
FINDTYP)

vke. Brancn according to statement type to
one ot bkt thiough bkj

bkt. Decode statement type A (subroutine

DECYDEA)
bkag. Decode statement type B (subroutine
DLC@DLEE)
bkh. Decode statenient type C (subroutine
DECEDEC)
bki. Decode statement type D (subroutine
DEC@DED)
900.28 - (-
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bl.

bn.

bo.

bkj. Decoude statement type L and F
(subroutine DECYDEF)

bkk. Branch to (bkc) it more statements tc
be decaied

bkl. Terninate PARLIST

Com lete aecudina ot parameter list for

coamané (subroutine FINISH). Tn this

section all unique options for & particular

command will be tested, and the tinal object

coae tor the command produced.

bla. Complete compilation ot C¥PMrILE,
C@MPLEX and RUN commands (subroutine
FIN1SHA)

blb. Complete compilation of REVERT command
{subroutine FINISEB)

blc. Conplete conpilation ot C@RE commancd
(subroutine FINISHC)

bla. Comnplete comu:ilation of EXECUTE, KEAL,
L¥nD, SAVE, PRINT anc INDEX commands
(sulroutine FINISHD)

ble. Conyplete compilatiors ot PURGE and
KENAME commuands (subroutine FIN1SHF)

blf. Coumplete compilation of GyiYy commands
(subroutine FINISEG)

big. Complete compilation ot INIECFR, RERL,
and LAGICAL cummands (subroutine FIRISHH)

blh. Complete compilation ot LIST commencs
(suproutine FINISHI)

bli. Terminate FINISH

Set words KK throuch KK+4 of object code of
conmgmand (sec. 900.2.2.2)

Increment total error and warning counters

Branch to (ba)

900.2Y
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9060.4.1

900.4.2

COMMON

¢. Cuiplete compilation ot command procedure.

Ce.

cf.

/CHNEARY /
/KERKYR/

/CYURELEN/

/DATABAS/

/LKRSECT/

/1KCTIVE/

/NLISTA/

/NLISTB/

Set values ot the object code header (tirst
1¢ words)

Write summary error or warling messages if
necessary

Write object code butter to disk

It conmand is CPMPILEX, prepare execution
butter to execute the compiled procedure

Close source code file and object code file.
{Not it source code tile = TEXTF1L)

Terminate COMPILE

BLOCK USAGL

- ATLAS systen. conmon blocks descrived
in section 100.2

- Countains parameters tor managing
dynanic tieldlength during the
execution of the interactive control
rrocessor

- Contalns a core resident version ot
thie data base

- dJontaing variables related to error
reporting tor the interactive control
code

- Contalins basic control variables tor
the interactive control processor,
which must be kept 1in the root overlay
auring execution.

dontains tne rriority command
identitications

- Contains the primary conmand
identifications

900.30



/NLIS1C/

/PARAMN/

/PFILLS/

/XPARKY/

/XBST/

Contains the secondary coiomand
adentitacations

Lommunicat1on area toxr subroutines
PARLILT anu FINISH. It contains
the decoded parameter list tor one
command.

contailns the standardg 1ile names
useu by the control processor

containge basic controul parareters
used internally by the interactive
control code

Contains control intormation internal
to the executicn mode.

900.31
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1000. ATLAS LIBRARY ROUTINES

k11 nodules in ATLAS are supported by the ATLASL liurary whici: is
4 combination ot the ALIB routines and the SNARK library
routines. ALJIR 1outines are described in section 1001. Users
shoula not cal.. SNARK library routines directly but should use
the SMNARK lanygyuage insteada (ret. 10-1) . Adaitional routines
which are available only to control programs are contained in
ClIB. ‘hese roines are described imn section 1002. The
ATLLS/NASTRAN intertace routines aescribed in sections 1003 and
1004 are also part ot CLIb since they are used by contrui
rrograms. ILl1b supports the interactive capabilities of thne
CUNTRYL moqule as described in section 900. VLIB is used by
control programs to supply the VERSI@N routin2 which initializes
the VIPER commun block. The creation of VLIEB is described in
sectaiun 502.0.

1000.1
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1001.

Routine

AINTG
A1INTL
AINTT
ARCL
BEAMZ
BITCAT
BS@RT 1
ChKEgX
Op1SHAP
cMCu
CuB1C2
DATSRT
DECPDIK
DEKRIVY
LERIV2
DPHRMINT
EDISHAP
ELEPICK
ELFEPUT
ESCAN
ESET1
LSPKT1
FILEADD
FILEDEL
FINDIFU
FLIP
F1gp
GMISKT
GMLKUP
GRAB
BERMINT
IDCHECK
IFIND
INCBCD
INCR
INCKB
ISUB
ITEMLST
JAC@BI
KSFRE@R
LINLMT
L@DAREC
MAATTCH
MAMULT
MASKI1T
MATAINT

ATLAS ALIB LIBKARY ROUTINES

1001.1

Page

1001.3

1001.5

1001.7

1001.8

1001.9

1001.10
1001.27
1001. 11
1001.12
W01. 14
1001.15
1001. 16
1001.17
1001.18
1001.19
1001.20
1001.21
1001.23
1001.25
1001.26
1001.27
1001.27
1001.28
1001.29
100%.30
1001.31
1001.32
1001.33
1001.35
1001.37
1001.38
1001.40
1001.41
1007.42
1001.43
1007.44
1001.45
1001.46
1001.47
1001.49
1001.50
1001.51
1001.53
1001.55
1001.56
1001.58
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MATCLANT
LATEXE
MITHXY
MATPTP
M@VROW
MVSTSG
NBITHY
NBITS1
NCIUR
NCUIR
NADPRNT
PYTFPR
PLATL@
PPLYP
PRNTYCT
RLFPT
REYRSUEB
SCAMPUY
SCREW
SELLL
SHLELLX
SMASK
SPERD
SPESO 1-5pL505
STik
TKANS
VECPR@D
VTME1
VIMV1
VTMV1A
WGRAD
WGRAH
WOKAT
ZLRBCY L
I xUT

1001.2

1001.59
1001.69
1001.61
1001.63
1001.65
1001.66
1001.67
1001.67
1001.68
1001.68
1001.69
1001.70
1001.71
1001.73
1001.75
1001.76
1001.77
1301.78
1001.79
1001.80
1001.81
1001.82
001.83
1001.83
1001.84
1001.85
1001.86
1001.87
1001.88
1001.89
1001.90
1001.94
1001.97
1001.99
1001. 100
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c RUUTINE: AINTG
' AUTHLUR: M. C. Redman
] DLTE: January 1973
PUKPOSL: Generates displacements and slopes at unsteady
- aerodynamics control points specitied in the global
axis systemu.
USaGL: DIMENSI@N X (NP1S),Y (NPTS),Z (NPTS) ,DELZ (NROWZ ,NCOLS) ,
1 Sh (NVARY) ,GAMMA (NPTS) ,D2 1 (NRZWZ ,NCOLS) ,
1 DZ 2 (NK@WZ ,NCULS)
CALL AINTG (X,Y,2,NPTS, DELZ,NR@WZ,NCPL1,NCOLS,SA,
1 INDG,GAMMA, INDD,DZ 1,D22)
PARAMETERS : INPUT
X,¥Y,2,NPTS - (X,Y,Z) Location of NPTS output
points in global system
NCAL1,NCHLS - PFirst column and number of colurns
to be used
I1f NCPLS=C, all columns2NCAL1 will
be used
SA - Interpolation coefficient array
INDG - Indicator for local nrientation of
ncxmal conponent,
=0 - GAMMA assumed zero for all
points
=1 - GAMMA (1) applies to all
points (GAMMA in radians)
=2 - GAMMA (I) applies to point I
GAMMA - Array of normal orientations
GAMMA has same sign as DZ/DY of
- surtace at point
INDD - Indicator for generation of slopes
at output poiuts.
=0 - No slopes, DZ?1 and D22
not required
=1 - D21 = DZ/DX, DZ2 not regquired
=2 - D21 = D2/DY, DZ2 not required
=3 - D21 = DZ2/DX, D22 = DZ/DY
‘ NROWZ - 2 NPTS = Row dimension of the matrices
? that are to contain the output
P
"ne
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OUT

PUT

DELZ - Displacements at output points
NCYLS - No. columns returned
Lz1,D22 - Slope at output points
INDD - Error indicator
20 - NO error
<0 - erxror of the torm 10H*NNNNNNNXX,
NNNNNNN=Ioutine name, XX=error no.
=10H*AINTG 1 - Interpolation coefficient
array tyve not recognizable
CONMMOUN: None
SULRUUTINES: AINTT,PLATEQ,BEAM@, MUTAX@,MPTPTP, POLY S
LAMGUAGE FPRTRAN
D1SCUSSIUN: (1) Transform outrut points to local interpolation

{4)

(3)

coordinate system by calling GTALT entry point
ot AINTT.

Select interpolation output routine associated
with interpolation inftormation array.

Cenerate displacements (optionally, slopes)
at output points by calling:

PLATEZ for surface spline method

BEAMYJ for beam spline method

MZTAX@ for motion axis method

M@TPTY for nwotion point (rigid body) method
PPLYP {for polynomial method

Modify displacements (slopes) by difference
Letween dihedral at output point and orientation
of local system with respect to the global system.

Transtorm output points back to global system
by calling LIYGT entry point of AINTT.

1001.4
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KOUTINL:

[
AUTHOR:
DAIL:
PURPOSE:

[ |
USAGE:
FAKAMETERS :

C

;

.

-

i

C
CUMMON ;
SUBROUTINLS:
LANGUAGE:

C

AINTL
M. C. Redman

January 1973

L gt

Generates displacements and slopes at unsteady
aerodynamics control points specified in the local

axis system

DIMENSI1I@N X (NPTS) ,Y (NPTS),Z (NR@WZ ,NCOLS) ,SA (NVARY) ,

1 DZ 1 (NR@WZ ,NCOLS) ,DZ 2 (NRGWZ ,NCOLS)

CALL AINTL( X,Y,NPTS, 2,NR@WZ,NCOL1,NC(/LS,SA,

1 INLD,DZ 1,DZ2)

INPUT

X,Y,NPTS - (X,Y} Location of NPTS output
points in local system

NCyL1,NC@LS - First column and number of columns
to be used

INDD - Indicator for generation of slopes
at output points
=0 - No slopes. DZ1,D22 not required
=1 - D21 = DZ/DX, DZ2 not required
=2 - DZ1 = DZ/DY, DZ2 not required
=3 - 21 = DZ/DX,D22 = DZ/DY

NROWZ - 2 NPTS The 1ow dimension of the
matrices containing the output
displacements and slopes.

ouTPUT

2 - Displacements at output points

NCOZLS - No. columns returned

Dz21,DZ22 - Slope at ocutput points

INDD - Erxor indicator
20 - No error
<0 - error of the form 10H*NNNNNNNXX,

NNNNNNN=routine name, XX=error no.
=10H*AINTL 1 - Interpolation co-
etficient array type
not recognizable
None

PLATEQ , BEAM@Z ,M@TAXS ,MITPTY , POLYYJ

F@ORTRAN

T
Tt ke e
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DLISCUSSIUN:

)
(2)

[ ——

Select interpolation output routine assuciated
with interpolation coefticient array
Generate displacements (optionally, slopes) at

cutput points by

PLATF@ tor
bBEAMY tor

MPTAXY torx
MITPTYY LoOr
POLY) tor

1001.6

calling:

surtace spline wethod

beam spline met’ -

motion axis meo .cd

mciion point C 7igia .. iy) method
polynomial method
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KOUTINE:

RUTHOR:

DATE:

PURPOSL:

USAGE:

PARAMETERS:

COMMUN:
SUBROUTINES:
LANGUAGE:

D1SCUSSION:

..,_...,....._...——.nmq.-‘M o

AINTT
M. C. Redman
Jaruary 1974

Coordinate transiformation routine for unsteady
aerodynamics interpolation routine AINTG

DIMENSI@N X (NPTS),Y (NPTS,Z (NPTS) ,k(3,3),T(3)
CALL AINTT (X,Y,2,NPTS,K,T)

INPUT

NPTS - Number ot points ¥
X,Y,2 - Coordinates of points i
KR - Rigid rotation matrix, global to local :
T - Translation vector, global to local

OUTPUT

X,Y,Z - Transtormed coordinates

None

None

FPRTKAN

Entry Points: GT@ULT - Transforms points from global

to 1lccal &

LTYPGT - Transform sints txom local
to global .xis.

1001.7
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KOUTINL:
AUTUK:
DALL :

PURPOSE:

USAGLE:

PARAMETERS:

COMMON
SUBKROUTINE:
LANGUAGE:

DISCUSSION:

ARCL
M. C. kedman
January 1973

Determinz the arc lenath along a cubic, between
two poiants

S = AKCL (X0,¥¢,™1,C,C3,X,Y)

INPUT

X0 - x-coordinate ot initial point

YU - y-coordinate of i1itial point

c1,C2,C3 - Cubic coeificients in Y defining the
curve (ncte: CU is rot -required)

X -- x-coordinate of final pcint

Y - y-coordinate of final point

OuTPUT

S - Arc length from (X0,¥Y0) to (¥X,Y) alonn
the curve x = CO+C1*y+C2+y2+(C3*ry3

None

one

TYRTRAN

If the curve is a cubic, i.e., C: # 0, a U point
Gauss-lLeyendre gquadrature is applied. Otherwise
a closed form solution to the integral is evaluated.

1001.8
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ROUTINL:

AUTHOR:

DATE:

PUKPUSE:

USAGLE:

COMMON:

SUBROUT1INES:

LANCUAGE :

BEAMY

Unknown

Unknown

Calculate modal displacements and ortionally slopes
at a set of output points, given an interpolatiocn

intormation array generated for a beam-spline system.

See listinyg for a complete definition of all
parameters

None
AKCL, CdMCUB, LATSRT , HERMINT , 2RLROCPL,

FPRTRAN

1001.9
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KRUUTINE:

AUTHOK:

DATLE

PURPOSL:

UsAaGE:

PARAMETERS :

COMMON :

SUEROUTINES:

LANGUAGE:

DISCUSSION:

bBITCAT
W. J. Erickson
Lecember 1973

1o count the on bits in the masked portion of the
words in an array

TIMENSI@N ARRAY (N)
CALL BITCAT (AKRAY,MASK,N,NBI1S)

1INPUT

ARRAY - Axray with bits to be counted
MASK - Masking constant

N - Dimension of array

OUUTPUT

NBITS Number ot bits counted

hon.e

None

CAPASS

Use LBITCAT in preterence to NBITS1 when an array

is to be counted, or when the use of 4 masking
word is indicated.

1001. 10
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RUUTINE:
AUTHOR:
DAlE:
PUKPOSE:

USAKGE :

PARAMETERS :

COMMON:
LANGUAGE:

D15CUSSION:

CHKE@RK

S. H. Gadre

January 1974

To convert "M@DE2™ LPDAREC input to "MADE1” input

DIMENSIUN LATA (9)
CALL CHKE@K (DATA)

1NPUT

DATA - Card image (8A10) as read by IL@DAREC in
DATA (1) - DATA (8) and blank filled wori
DA1A (9)

OUTEFUT

DATA ~ Recorxd converted to "M@DE1" tormat

None

FOKTKAN

The 90 characters in "DATA" are scanned right to
left. 1t the first non-blank character found is
any character other than + (plus sign), a blank

and a slash are written to its right. If it is
a flus sign, it is replaced by a blank.

100t. M
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ROUTINE: CPTSHAP

AUTHORS: G. vonLimbach and S. Wahlstrom
. DATE: December 1973
4 PUKRPUSE: Generation of isoparametric shape functions and

their rirst derivatives tor all corner nodes of
quadrilaterals or hexahedrons.

USAGE:  (quad) DIMENSI@N EVAL(3), 1C@@(ID,4), NEDGE(4),
1 XSI(5,4) ,NEDP@I(4) ,EDCORN (2,4) ,FUNC(2,4),
1 PAKTIAL (ID,4)
(hexa) DIMENS1@N EVAL (3) ,1C¢ (1D, 8) ,NEDGE (12),
1 XSI(5, ) NEDE@I(12) ,EDC@RN (2,12),FUNC(2,8),
1 PARTIAL (1D, 8)

CALL C@ISHAP (1ID,EVAL, ICYQ,NEDGE,XSI ,NEDPOI,
1 LDC@ZRN, FUNC,PARTIAL)

PAKAMETEKS : INPUT

1D - How dimension of I1IC@@ and PARTIAL
(2 tor quadrilateral, 3 for hexahedron)
EVAL - Array of coordinates of the point
. at which the function and its partials
. are computed. (Dimension -3)
1Cyp - Array of correr coordir tes. 1C@@(i, )
is coordinate X(i) of corner j
NEDGE - Array of interior nodes.

NEDGE (i}, where i=NEDP@I(e), 1s the
number of interior nodes on edge e.
Xe1 - Array of local edge coordinates.
- ¥SI(k,i), where i=NEDPPI(e), is the local
edce cocrdinate of node k on edge e.
NEDPPI (1) is the pointer to kDGE 1
in NEDGE and XS1. Thus NEDPGE and
XSI must be stored in the same order,
but not necessarily in order ot
increasing edge number.
Array oxi corner nodes. EDCPRN (j,1) is
the jth corner node of edge 1 (j=1,2)

7
O
g

}

EDCPRN
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COMMON =
SUBKOUTINES:
LANGUAGE :

DISCUSSION:

INPUT/OUTPUT

FUNC - FUNC(1,i) is output as the value ot
the shape tunction N(i) .

FUNC (2,1) is replaced with normalization
value (:.125) it input as zero. Otherwise,
not changed.

VCUTPUT

EFAKTIAL - PARTIAL(2,Jj) = dN(j)
(1)

None

None

FPRTKAN

Isoparametiic shape functions are treated in almost
all texts on elementary iinite element analysis,
e.g., 0. C. Zienkiewicz, The Finite Element Method
in Enuineering Science, 2nd edition, McGraw hill,
London, 1971, p. M7{t.
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ROUTINE:
AUTHOR:
DATE:
FUxPOSE:

USAGE:

PLRAMETERS :

COMMON:
SUBKOUTINES:
LANGUAGE @

D1SCUSS1O0ON:

ComMCU

G. W. Exwin, Jr.

October 1962

1o fit a composite cubic through n(<400) points.

CIMENSI@N S (400) ,X (400) ,Y (400)
CALL C@NMCU (LA,DB,S,X,Y,L,M,N,NDA,NDB)

INPUT

X - Array ot independent variables

Y - Array of dependent wvariables

DA - Values of the derivative at x (1)

DB - Values of the derivative at (n)

L - Ignored

N - The numbexr of points

NDA - The order of the cerivative at x(1) (1 or 2»
NDB - The order of the derivative at x(n) (1 or 2)

GCGUTPUT

S - The array of slopes at the given points
M - Error condition
= 0 it success
= 1 if tloating-point overflow (77462B)
= 2 it overflow light on
= 4 it divide check

A positive

value of M other than 1,2, or 4

indicates more than one of these error conditions
in which case ™M will be the sum ot their

individual
None
None

FPRTKRAN

returns.

(PMCU establishes a cubic between each pair of
adjacent points. The cubic matches its neighbors
in tunction value and in the first two derivatives

at 1ts end

points.

1001.14



ROUTINE:
AUTHOR:

DAk :

“‘,"7‘,&4

PURPOSE:

COMMON:
SUBROUTINES:
LANGUAGE:

LISCUSSION:

Vf("b"

CUBIC2
W. R. Smith
March 1961

Tc tit a cubic to two points, given the slope at
each.

DIMENSI@ON X (2) ,Y (2) ,D(2) ,C(4)
CALL CUBICZ2 (X,Y,D,C,M)

INPUT
X(1) ,X(2) - X - coordinates oi given points
Y(1),Y(2) - Y - coordinates of given points
D) ,D(2) - Slopes (dy/dx) at given points
ouTPUT
C - Arxrray of cubic coefricients
M - Error condition
= 1 1if success
= 2 if accumulator overflow
=3 if X(1) = X(2)
None
None
FUKTRAN

The subroutine sets up the system of four
simultaneous equations expressing the four
given conditions, and solves it for the coef-
ficients ot the cubic:

Yy = CIHC2*¥x+C3*¥x2+ClU*x3

1001.15
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ROUTINE:
AUTHOX:
DATE :

PURPOSE:

USAGE:

PLRAMETEKS :

COMMON:
SUBROUTI1NES:
LANGUAGE :

DISCUSSIUN:

DATSRT

Gary C. Peterson

Maxrch 1975

siven an array of real nuubers, sort the array into

as~ending

order and creace a mapping array

CALL DATSRT (A,AMAP,N,DIS,N@TUSD)

INPUT

A
N
DIS

NGTUSD

OUTPU

The array to be soxted

Length of A

A value used to determine when two elements
of A are sufficently close to be considered
identical

A value, which, when tound, will be omitted
from the ordered array

T

A
AMAP

N

None
None
FORTRAN

Called by

The ordered array

in array of integers stored as floating point
numbers mapping the input A to the output A
Length of A, AMAP after ordering

the routine BEAM{J.

100%.16

s - g rem AR



»

P

S -

RUUTINE:

AUTHOR:

DATL:

PUKPOSE:

USAGE:

COMMOUN:

SUBROUTINE:
LANGUAGE:

D1SCUSSION:

DEC@DIR

C. A. Felippa
L. J. Schmiad

December 1969

DEC@ADIR is a support routine to LYDAREC. It
updates error counters it fatal error 78 occurs.

COMMPN/CARDS /REC (250) , 1D (250) ,KKECS,KCDS,ITEMS,
1 KEKR (3) ,JBL

CALL DECPDIR

C@MM@N/CARDS /REC (250) ,1ID (250) ,KRECS,KCDS,ITEMS,
1 KERK (3) ,JBL

See the LYDAKEC routine description for
definitions of the variables.

None
FPRTRAN

KEKR (3) # 0 implies an occurrence of error 78.

1001.17
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KUUTINE:
AUTHOA
DAlL:

PUKFPOSE:

USAGE:

PRKAMETLRS:

COMMON:
SUBROUTINE:
LANGUAGE :

DISCUSSION:

DER1IV1
L. F. Wade
Octopber 1961

To £ind the tirst derivative of the guadratic
through three given points at a specitied one

of these points. This provides a good
aprproximation to the slore of a function at a
point, particularly if the other two points used
are nearby.

LIMENSI@N X(3), Y (3)
D1 = DEKIVI1 (X,Y,N)

INPUT

X - The array ot x-coordinates

Y - The array of y-coordinates

N - 1,2, or 3, the point at which the derivative
is wanted.

OUTPUT

D1 - The first derivetive at the requested point
None

None

FZRTRAN

The subroutine finds the unigue polynomial ot degree
two through the given points, then evaluates its
first derivative at the specified point.

The x (i) must be distinct, but may be in any order
and unevenly spaced. The points may be colinear.

1001.18
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ROUTINE: LEKIVZ

AUTHOR: G. W. Exwin, Jr.

DATE: May 1961

PUKPOSEL: To find the second derivative of the cubic through

tour given points (X(i), Y(i)) at &an arbitrary point
whose x-coordinate is given.

USAGE: DIMENSI@M X (4), Y (U4)
D2 = DEKIV2 (X,Y,XX)

PAKAMETEKS: INPUT

X - The array ot x-coordinates
Y -~ The array ot y-coordinates
XX - The x-coordinate ot the point at which the

second derivative is wanted.

OUTPUT

bz - The second derivative at the point x.
COMMON : None
SUBROUTINES: None
LANGUAGE : FORTRAN
DISCUSSION: The subpro¢ram tinds the unique polynomial of
aegree three through the given points, then
evaluates its second derivative at the desired
X, which need not re one of the four given x
coordinates.
The x (i) must be distinct (the subprogram returns

with D2 = 0, if they are not). The x(i) may be
in any order and unevenly spaced.

1001. 19
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KOUTINE:
AUTHOR:
DATE:

PURPOSL:

USAGE:

PAKAMETERS:
COMMON
SUBKROUTINLES:
LANGUAGE :

DISCUSSIUN:

&

NN Y g S 3 e (A v we g v e - A v vers meteuee PR S e e . N s ey e

JHRMINT

M. C. Redman

August 197t

Given F(X7),F(X2) ,DF (A1) DX, and DF (X2} /DX,
Calculate DF(X)/DX, X22Xz2X1 for N modes where
Hermite interpolation is used to approximate #(X).
DIMENSI@N DFX(NR1,N), FX1(NR2,N), DFX1(NR2,N),

FX2 (Nh2,N) , DFX2 (hn2,N) CALL DHRMINT (X,DFX,NR1,
X1,FX1,DFX1,X2,FX2,DFX2,NR2,N)

See listing for complete explanation of parameters.
None

None

FYUKTRAN

Used by M@TAXY.

1001.20
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ROUTINE: EDISHAP

AUTHOR: G. von Limbach
S. Wahlstrom

DATE: January 1974
& PUKRPOSE: Generation ot isoparametric shape functions and

their tirst derivatives for all interior nodes
on one edge of a hexahed~ron or guadrilateral.

- USAGE: (quad) DIMENSI@N 1D (4),EVAL(3),C@@( ), PARTIAL (3,2),
: 1 FUNC (2, )

(hexa) LIMENSI@N 1D(5), EVAL(3),C@¥( ), PARTIAL (3,3),
1 FUNC (2, )

B R A L T L T CrOr e

CALL EDISHAP (1D,EVAL - ,PARTIAL,FUNC)

PAKAMETERS ¢ INPUT

ID - ID(1)= 4 for guadrilateral
3 for hexahedron
ID(2)= Number of interior nodes on edge
ID(3;= N=ID (1) +-
ID!N) Direction indicators of + 1 or 0.
- When ID(z+i) is 2 1, this indicates
. that X(i) has this value for the edge. .
When it has the value of zero, it §
indicates that the edge is in the
X (i) direction.
EVAL - Evaluation point. EVAL({i) is x (i) for
the point at which the function and its
partials are evaluated.
Co - Edge cvordinates. C@@(k) is node k on
the edge. Corners are included.

INPUT/OUTPUT

FUNC - FUNC(1,1) 1is output as the value
of tne shape ftunction N(i).

FUNC (2,1) 1s replaced with
normalization value 1f input as
zero. Otherwise not changed.

2 G i ~
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COMMON
SUBROUTTNLES:
LANGUAGE:

DISCUSSION:

te

CuUTPUT

PARTIAL - PARTIAL (1,3) = dN(J)
dx (i)

None

None

FOKTKAN

Isoparametric shape functions are treated in almrost
all texts on elementary tinite element analysis.
See tor example: O. C. Zienkiewicz., The Finiie
klement Method in Engineering sScience, 2nd ed.tion,
McGraw Hill, Londcn, 1971, p. 107ff.
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C KOUTINE: ELEPICK
AUTHOR: L. C. Carpenter
=% DATE: July 1971
2 PUKRPOSL: To pick selected flexible elements out of a KSF
natrix and store it in the new order into a scratch
array.
USAGE : DIMENSIMN MFLEX( ),LCT( ).,ISCRAT( )
CZMMON /5@ TELC/IL ,1U ,NPASS, INTSCR ,MAXSCR ,ISCRFUL,
‘ 1 LASTELW,FLEXR
CMMIN /MSKCON/MSKO1,MSK0 2, . . .MZK60
CALL ELEPICK (MFLZzX,LCT,I1SCKAT)
PARAMETERS : INPUT
MFLEX - KSF matrix
ILCT - Correspondence table (ocld to new)
ouTPUT
ISCRAT - Intermediate KSF matrix in new order
COMM( N2 CAMMEN/SPRTELC /1L, I1U,NPASS, INTSCR ,MAXSCR ,ISCRFUL,
. 1 LASTELW  MFLEXR
1L - Lower bound tor selection
1U - Upper bound far selection
NDASS - Number of elements that will fit in ISCRAT
INTSCR - Next free word for element data block in
scratch
MAXSCR - Total size of scratch
- ISCKFUL - Scratch overflow indicator
LASTELW - Number of last element written
s MFLEXKR -~ Size ol KSF matrix
UMMPN /MSKCON/MSKO1 ,MSK02, . . .MSK60
masking constamnts
) SUBKOUTINE : None
LANGUAGE FJRTRAN
.
w P

L4 -
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DISCUSSION:

how I ot LCT coatains the new aadress (J) ot the
old Itn e¢lement. A pass is made through the KSF
matrix. It the *J* tor an element lies within the
lamits 1L - ILU, the data tor the element is
inserted into 1SCRAT.

1001.24



KOUUTINE:
AUTHOR:
DAIE:

~"UKPOSE :

USAGE:

PARAMETERS:

COMMOUN :

SUBROUTINL:
LANGUAGE :

- DISCUSSION:

ELEPUT

L. C. Carpenter

July 1971

To construct the tinai KSF matrix trom the inter-
mediate matrix ISCKAT, generated by ELEPICK.

DIMENS I@N

I1SCRAT( ) (MFLEX( )

CAMPN/SPRTELC /1L ,1U,NPASS, INTSCR,MAXSCR , ISCRFUL,
1 LASTELW ,MFLEXR

OAMMIR /MSKCPN/MSKO1,MSK02, . . .MSKb0

CALL ELEPUT (1SCRAT,MFLEX,NIR, NW@RDS)

INPUT

1ISCRAT - Intermediate KSF matrix

OUTPUT

MFLEX — The KSF matrix

NIR - Number ot elements in the KSF natrix

NWIRDS - Size 0Of KSF matrix

CAMMN /SPRTELC /1L ,1U,NPASS, INTSCR,MAXSCR ,1SCRFUL,

1LASTELW ,MFLE XK

1L - Lower bound for selection

10 - Upper bound for cselection

NPASS - Number of elements in 1ISCRAT

INTSCR - Next tree word for clement data block in
scratch

MAXSCR - Total size of scratch

ISCRFUL - Scratch overflow indicator

LASTELW - Number of last element written

MFLEXR - Size 0Of KSF matrix

CAMMIN /MSKCPIN/MSKO01,MSK0 2, . . .MSK60

masking constants

None

FYRTKAN

Data for elements are pickea up sequeantially from
ISCRAT and put into KSF matrix in appropriate form.
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RUUT1INE: ESCAN

AUTHUR: W. J. Erickson
DATL: November 1973
PURPOSE: Locate the row ot a matrix which has the spoecified

occurrence of an item.

USAGE : CIMENSI@N MA1 (MATDIM)
CALL ESCAN (MAT,MASK,MATDIM,NOCCUR,ITEM, NROW)

PARAMETERS : 1NPUT

MAT - Matrix to be searched

MASK - Masking constant

MATDIM - OLiwmensiaon of MAT

MICCUR - Occurrence of item to be found
ITEM - Itein to be tound

ouUuTPUT

NRPW - kow number touna or 0
COMMON: hone
SUBROUT1INLS: None
LANGUAGE : C¥MPASS

DILCUSSIUN: By specitying the mask, items packed in a word
are located.

1001.26

- e . ———— —— —— -



e \e

KA

ROUTINE:
ENTRY:
AUTHOR:
DATE:
PUKPOSE:

USAGE :

PAKAMETERKRS :

COMMON :
SUBROUTINES:
LANGUAGL:

DISCUSSION:

ESORT 1
BSURT 1, ESET1, ESYRT?
Unknown
Unknown
To sort a vector in u.n-descending orderx.
DIMENSIZN V(N)
CALL ES@RT1(V,N)
CALL BS@RT1(V,N)
CALL LSET1(K)
INPUT
- Vector to be sorted
- New criterxrion fo:. bubble sort

v
K
N - Number of =lemencs in vector
Q
v

UTPUT

- Sorted vector

MNone
OMPASS

The algorithm used in ES@KT1 is an adaptation of
that que to M. H. Vanemden. (See article on
sorting by wWilliam A. Martin in ACM Computing
Surveys, Vol. 3, No. 4, (Dec. 1973) pg. 147-174).
BSPRT 1 sorts the vector by using the bubble sort
technique. LEntry point ESLT1 alters the minimum
vector length for which the Vanemden sort is used
from a default of 25 to K.

1001.27
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KOUTIRE:

AUTHOR.

DAlL:

PURPOSE:

USAGE:

PAKAMETERS :

COMMON:

SUBXOUTINLS:

LANGUAGE :

DISCUSSION:

FILEADD

G. von Limbach

December 1973

To open files for access by ATLAS overlays.

DIMENSI@N FET( )
CALL FILEADD (FET,FILE1,...,FILEN)

INPUT

FET - Axray dimensioned 100*N for FET tables

FILE1 - File names (either integer or L format,
N<20)

F1LEN

See discussion.
1@CP ,FETEDIT ,NPARMS ,SYSTEM

FPRTRAN

FETADD is used by FILEADD to open unblocked files.

Files which do standard F@RTRAN 1/ (READ,WRITE)
should use FETEDIT to open files with appropriate
butfer sizes and blockiny parameters.

1001..28
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b s ROUTINE: FILEDEL
%
ALUTHOR: G. von Limbach
j~% DATE: December 1973
- ¢ PURPOSLE: Delete and close all files not on the program card
) ‘ ot ATLAS.
USAGE: CALL FILEDEL
PARAMETERS: None
¢ COMMON: None
SUBROUTINES: 1@CF,CL@SER,FETDEL
LANGUAGE : FORTRAN
‘ DISCUSSIUN: The routine is called by ATLAS after calling =ach
primary overlay.
2
'
- 8 1001.29




KkOUTINE: FINDIFU

AUTHOR: F. Nelson

DA1E: December 1973

PURPOSE: Find an internal element numoer from a user element
number

USAGE: L@GICAL MATCHED

DIMENSI@N KLCT00 (1)
(ALL FINDIFU (KLCTO00,NFT,NQELE,1ELEN@,MATCHED)

PARAMETERS @ INPUT

KLCTO00 Data portion of KLCT00a matrix
NF - Row dimension of KLCT0O
NJELE User element number

OUTPUT

IELEN@ - 1Internal element number (if any)
MATCHED - True it N@ELE appears in KLCT00
False it N@ELE appears in KLCTOO
COMMON: None

SUBKOUTINL: None
LANGUAGE : FPKTRAN

DISCUSSION: Given a candidate user element number, the routine
performs a binary search for the user element
number in matrix KLCTOUa to attempt a .natch. It
successtul, the match tlag is set TRUE and the
corresponding internal element number is returned.
If unsuccessful, the match flag is set FALSE.

1001.30

el - Ld



Ao
1

ROUTINE:

AUTHOK:

DATE:

PUrFUSE:

USAGE:

PARAMETERS:

CUMMOUN:
SUBROUTINES:

LANGULGE :

FLI1P
G. von Lzmbach
October 1973

Transtorm a vector given a transformation matrix
from local to global.

CALL FLIP(C,G,P,X)

INPUT

C - Appropriate colum: of local
coordinate system matrix

G - Origiml vector in local frame

P - Nodal coordinates

ouTPUT

X - Transtormed vector

in glcbal frame
None
GRAB

FOKTKAN

1001.31
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ROUTINE: FLPP

AUTHOR: G. von Limbach
LCATE: October 1973
PUKPOSE: Transform a vector given a transformation matrix

from global to local.
USAGE: LALL FL@P (C,G, P, X)

FAKAMETERS: I NP U T

c

- Appropriate column of local coordinate system

matrix
G - Oriaeinal vector in global frame
P - Nodal coordinates
GUTPUT
X - Transformed vector in local frame
COMMOUN @ None

SUEROUTINES: GKAB

LANGUAGL @ FPRTRAN

1001.32
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KOUTINE:
AUTHOK:
DATE:

PURPOSE:

USAGE:

PAKAMETERS :

COMMON:

SUBKROUTINES:

LANGUAGE:

‘ ”“ T et e e

1

GMISRT

H. Hansteen

October

1974

To define an entry for a new user matrix
in the ATLAS user matrix name catalog.

CALL GMISRT (IRK,MNAME,FNAME, NR@W, NCZL,MTYP,

INPUT

MNAME
FNAME -~

NOW -
NOPL -
MTYP -

NDTYP -
MBLS

oOouTeP

NDTYP,MBLS , NMBL)

T

Name of new matrix

FPile name where matrix will be stored
(L-~format)

Matrix row dimension
Matrix column dimension
Matrix type indicator

=1 - rectanqular matrix
=2 - symmetric matrix

=3 - diagonal matrix

=4 - null matrix

Storage format (=1)
Maximum natrix block size
Number of matrix blocks

urT

Error flag

= 0 - standard return

=-~2 - matrix with same name has been
over-written.

=-3 - illegal filename (not an ATLAS file)

=-4 -~ errors in remaining argument list

=-5 - checksum error for disk read operation

COMMIN/MATTAB/ - ATLAS executive system common block
COMMPIN/KORKNDM/ - ATLAS executive system common block

INCREB, SHIFT, RED&R ,WKTER , LCKSUM

FPRTRAN

1001. 33
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DiSCUSSION:

T .

& wmer o, ° - w-

user matrix name catalog is generally saved on

the system tile SYSRNF. If the size of the
catalog is small, howeve:, a copy of the catalog

is kept in core only. GMISKT works as follows:

a) It checks ir the specified matrix name is
previously defined in the catalog. 1t so it
returns with the error flag set.

b) It checks that the specified file name
coincides with one of the ATLAS data files.
Error return if check is negative.

c) Checks range of remaining parameters as follows:

0 < NR@W < 219-1

U £ NCgL < 218-1

1 £ MTYP < 3

NDTYP=1
0 < MBLS £ 218-1
0 < NMBL < 218-1
Error return if check is negative.
d) Generates the new entry into the catalog.
NO error messagyes are printed from the routine.
1001.34
TET T et B MM OuvssUam - -~ ——

€.



ROUTINE:

ALUTHOR:

DATE:

3 P
RN,

PURPOSE:

USAGE:

COMMON:
SUBROUTI1NES:

- LANGUAGE :

A

GMLKUP
H. Hansteen
October 1974

To extrect a ~Hecified entrv in tue ATLAS usex
matrix name catalog

CALL GMLKUP (1RR,MNAME,FNAME ,NR@GW, NCOL ,MTYP,NDTYP,

MBLS ,NMBL)
INPUT
MNAME -~ Name of matrix for which informaticn
is sought
INPUT/OUTPUT
IRR(in) - = 1- Checks it matrix exists and returns
outrut parameters
# 1- Checks 1f matrix exists only
1RR (out) - 0- Standard return, matrix found

=-1- Matrix name not in catalog
=-2- Catalog empty
=-5- Checksum error for disk read operation

OUTPUT

FNAME - File name where matrix is stored
NRUIW - Row dimension of matiix

NC@L -  Zolumn dimension of matrix

MTYP - Matrix type indicator

1 - rectangular matriyr
2 - symmetric matrix

3 - diagonal matrix

4 - null matrix

(L L LI

NDTYP - Storage format (=1)
MBLS - Maximum matrix block size
NMBL - Number of matrix blocks

COMMPN/MATTAB/ - ATLAS executive system comnon block
INCRB,SKHIFT,REDER,LCKSUM

F@RTRAN

1001.35
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DISCUSSION:
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The user matrix name catalog is gener. lly saved on
che system file SYSkNF. 1f the size of the

catalog is small, however, a copy ¢of the catalog
is kept in core only.

No error messages are printed trom the routine.
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KOUTINE:

AYUTHOR:

LATL:

PURPOSE:

USAGE :

PARAMETERS :

COMMON :

SUBROUTINE:

LANGUAGE :

D1SCUSSION:

GKAB

G. von Limbach

Septemrber 1973

To compute the global-to-local transformation
matrix for a given local coordinate system at a

given vpoint.

DIMENSIW¥N A (13) ,X(3),T(3,3)
CALL GRAB(A,X,T)

15PUT
h - Mass or stiftness local coordinate matrix.
X - Global coardinates of point

ouTPUT

T

Transformation matrix V{local) = TV(global)
None

None

FORTRAN

For rectangyular systems the coordinate trans-
formation is constant and that at the origin is
used. For cylindrical and spherical systems the
coordinate system at the point is chosen to be
right handed with the x axis along the local R
axis and y and z axes tangential to counstant
local coordinate lines. Thus the mapoing from a
point to the coordinate system is continuous except
for the poles of the spherical system where arbi-
trarily the y axis is the local x at the north
pole and the local -x at the south pole.
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KOUTINE:
AUTHUR:
DATE:

PURPOSE:

USAGL :

PLKRAMETERS :

COMMON =
SUBROUTINLES:

LANGUAGE:

1

HERMINT

M. C. Redman

January

Perform

1973

Hermite interpolation for F(X), X1<X<X2,

aiven F(X1),F(x?2),DF (X1) /DX, and DF (X2) /DX,
tor N modes

DIMENSI@N FY (Nk1,N) ,FX1(NR2,N) ,DFX1(NRZ,N),

FX2 (Nk2,N) ,DFX2 (NR2,K)

CALL HERMINT (X,FX,NR1,X1,FX1,DFX1,X2,FX2,DFX2,NR2,N)

I1NPUT

x -

Nk 1
X1,X2
FX1 -

FX2 -

DFX1
DFX2
Nkz
N -

cuTeP

Values for which interpolated results

are desired

kow dimension of FX array

Independent variable values bracketing X.
The dependent variable array corresponding
to X1

The dependent variable array corresponding
to X2

The array or slopes at X1

The array ot slopes at X2

kow dimension of FX1,FX2,DFX1, and DFX2
The number of columns in FX1,FX2, DFX1,
DFX2, and FX

urT

None
None

FPRTRAN

The interpolated results at X for N
columns
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DISCUSSIUN: 1 subrout .ne ca.culates the function

FA (1) = C1$(C2*CISDFX V(1) + C2oCUSFX1(I)

-CS5*Co*DFX2 (1) + CS*C7*FX2(1))
wWhere Ct = 1

(Xz2-X1) 3

Cz = (X2-X)2

C3 = (X-X1)*(X2-X1)

C4 = 2% (X-X1)+ (X2-X1)

CS = (Xx-x1)2

C6 = (X2-X)*(X2-X1)

C7 = 2% (X2-X) + (X2-X1)

1001.39
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ROUTINE:
AUTHOR:
DRIE:

PURFOSE:

USAGL:

PARAMETERS :

CUMMON :

SUBROUTINES :

LANGUAGE -

IDCHECK
F. P. Gray
September 1972

Check element data tor duplicated user labels and
prant duplicates found.

CALL IDCHECK (MuLN@, IWARN)

INPUT

MELN@ Element nodal matrix (KMELN@,MMELN@)

OUTPUT

IWAKN - 0 no duplicate labels found
1 duplicate labels exist

None

SE1FT

FURTRAN
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ROUTINE:
AU1HOR:
DATE:

PURPOSE:

USAGE:

COMMON:
SUBROUTINES:

LANGUAGE :

IFIND
W. J. Erickson

October 1975

To determine whether a number is contained in an

array.

DIMENSI@N A (N)
1=IFIND (A,AI,N)

INPUT

A - Array in which to search

Al - Number beina sought

N - Number of words in A to search

OUTPUT

1 - Kesult
0 Al not present in A
I Al is equal to A(I)

None
None

OPASS
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KOUTINE:

AUTHOR:

DATE:

PUKPOSL:

USAGE:

PARAMETERS :

CUMMUN :

SUBROUTINES:

LANGUAGE :

INCBCD
C. A. Felippa and L. J. Schmid
December 1909

To increment the numerical portion of a left-
adjusted BCD item of the form, AAAXXXXFFF, where
A..A is a non-numeric portion, X...X it the
numeric portion ana F..F is right £fill of the
word. The first two portions must be present.
X...X may contain only characters 0,1,...,9.

COMMON/LKCAMM/NINT ,NJUT , NOUR , CCC (2)
A = INCBCD (JLDBECD,INC,PLDNIC, NEWN@C, LZAP ,KERK)

1 NPUT

pLD - BCD item to be incremented

INC - Integer increment

PLDNPC -~ Number of characters in @LDBCD, excluding
right till ot wora

NINT - See

N@UT - aescriotion

NGUR - in

cCccC - LYDAREC

INPUT/OUTPUT

1ppP(in) - If L@P = 0, decoding of numeric
portion of QLDBCD is skipped
(can be used when INCBCD is called
in a loop to recursively increment
a bCD item) .

P (out) - LEPP = 1 unless an error condition
has occurred.

KEkKk -~ See description in LYDAREC

OUTPUT

A - 1ncremented BCD item

NEWN@C - Number of characters in A

CZMMPN /LRCMM/NINT, NGUT , NGUR, CCC (2)
GETT, STRM@V

FYRTRAN

1001.42
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ROUTINE:
' AU1HOR:
DATE:

PURPOSE:

USAGE :

PLRAMETERS:

COMMON :

< SUBROUTINES :

LANGUAGE :

DISCUSSION:

7 2

*3

*3

S SES

INCR
W. J. Erickson
August 1974

To increment the specified numerxric portion of a
7 character record name

N = INCR(INDEX,ILCB, IRCB,IDEL)
INPUT

INDEX - Record name to be incremented

IILCB - Leftmost charactexr position of numeric
portion

Rightmost character position of
numeric portion

IDEL - Size of increment

ikCB

OUTPUT

N Incremented record name
None

None

FORTRAN

ILCB,IRCB restxicted to 2<1ILCB<IRCB<7

10017.43



ROUTINE:
AUTHOK:
DAlE:

PURPUSE:

USAGE:

COMMOUN :
SUBROUTINES:
LANGUAGE:

DISCUSSION:

INCRB
H. Hansteen
August 1973

To increment a tixed point number which occupies

bit positions 6 through 17 of a word. The routine

was specifically designed to modiiy the record
number field ot an ATLAS random index.

IB = INCRB (IA,IDEL,IRR)

INPUT
1L - Index name to be modified
IDEL - The positive or negative index modifier

U TPUT

1B - The modified index name
IKk - ZErrxor tlag
= 0 - standard return
= 2 - increment value exceeds range of
numeric field (JIDEL|24096)

= 3 - incremented index exceeds range
of nuneric field (24096)
Noune
hone
FPRTRAN

The position ot the numeric field is set
internally in the routine to allow future
rederinition ot the ATLAS random index format.

It an error condition is encountered the output

variable remains unchanged. No error messages
are printed.

1001.44
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_ ROUTINE: 1SUB

v AUTHOR: Harold Hansteen
DATE: July 1975
USAGE: J = 1ISUB(SUB,N)

PARAMETERS: INPUT

SUB - Element or nodal subset matrix

{

N Internal element or node number

OuUTPIT

J - 0 N is not in the subset
1 N is in the subset

COMMON : None
SUBROUTINES: SHIFT

LANGUAGE: FPRTRAN

vt €.

i 1001.45
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ROUTINE: ITEMLST

AUTHOk: Sharad H. Gadre

DAlL: September 1975

PUKPUSE: Load values into the ATLAS data directory matrix.
USAGE: CALL ITEMLST (MAT)

PAFAMETERS : OUVUTPUT

MAT - A 2-column matri : with the data directory
packed in it. The number of rows is
currently u05.

COMMOM: None
SUBKROUTINES: None

LANGUAGE: FOXTRAN

1007.46
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KROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PAKAMETERS:

COMMON :
SUBKOUTINES:

LANGUAGE:

JACPBI

k. L. Dreisbach

February 1974

Compute

symmetric matrix via the threshold Jacobi
diagonalization methrd. Optionally, each
eigenvector may be normalized relative to the

eigenvalues and/or eigenvectors of a real

C e A o bl

largest element in the vector; the magnitude
of the largest element in each of th2 resultiny
vectors is :1.0.

DIMENSI@N & (N,N),B(N,N)
CALL JACUBI(A,B,N,JPTV)

INFPUT

A -

Matrix for which an eigensolution is to

be performed. This matrix is destroyed
during computation. Kesultant eigenvalues
are yenerated in the diaaonal of this

matrix.
N - Order of matrices A and B
YPTV - Eigenvalue/eigenvector computation
options.
1 - Compute eigenvalues only
2 - Compute eigenvalues and eigenvectors
3 - Compute eigenvalues and normalized
eigenvectors
OUTPUT
A - Resultant eigenvalues stored on diagonal.
B - Resultant matrix of eigenvectores stored
columnwise in sequence corresponding to
eigenvalues.
None
MNone
F@RTKAN
1001.47



DISCUSSION: It an off-diagonal element of A is greater than
the threshold, it is annihilated via a plane
rotation transformation. This process is continued
until each off-diagonal element is less than a
tinal norm detined as follows:

SR o

RN@RMI - Off-diagonal ncwm. Initially, this is
tne square root of the sum of squared
of f-diagonal elements of A.

FN - Final norm equal to (RN@RMI1*10-¢/N)

THRLSH - Threshold defined as (RN@RMI/N3). If
after a complete sweep, THRESH is
gyreater than FN, THRESH is re-set to
(THRESH/N3?) and another sweep is
pertormed.

The resulting matrix is the diagonal matrix of
eigenvalues D. B is the multiple product of
orthogonal matrices which result in the following
relationshirs:

B(T) *A*B=D
A¥B=B*D
A=B*D*B (T)

Thus,A- 1=B*D—1%B (T)
keference: A. Xalston, A First Course in

Numerical Analysis, McGraw-Hill
Book Co., 1965.

1001.48
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ROUTINE:
AUTHLOR:
DAGE:
PUKRPOSE:

USAGE:

PARAMETERS:

COMMON :

SUBROUTINES:

LANGUAGE:

DISCUSSIUN:

KSFRE@R

K. Yaai

October 1974

To reorder KSF matrices.

DIMENSION C@KR (N) ,P@S (2)
CALL KSFREZR (INFILE,ININDEX,@UTFIL:,SUTIND,CPRK,

N, P@S, IRR)

INPUT

INFILE - The file name of the input KSF
matrices

ININDEX - The index name of the first input
matrix

CZRR - The correspondence table which holds
the new order for the KSF matrices.
J in row I means the new Jtbh element
is the old Ith element.

N - The number of elements to be reordered.

PUYS - An array in which P@S (1) and P@S (2)
each contain available position
references for use by KSFREgR.

OUTPU1T

YUTTILE - The file name of the reordered
KSF matrices.

YUTIND - The index name for the first

reordered KSF matrix.
IRR - Erxor flag
=0 - standard return
=1 - SNARK error encountered
None
ELEPICK ,ELEPUT
FOKTRAN

It is not advisable to use the same file and
index names for the input and output matrices.

This routine is coded using the SNARK language
for matrix manipulation.

1001.49
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ROUTINE:

-

AUTHUK:

B DATL:

Y
G %

PUKPOSE:
USAGE:
PAKAMETERS:
COMNMON:
SUBROUTINES:

LANGUAGE :

LINLMT
W. J. Exrickson

June 1976

To make line limit exceeded a non-fatal error.

CALL LTINLMT
None

None
SYSTEMC

FPRTRAN

1001.50
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ROUTINL:

AUTLORS:

LDATL:

PURPOSE:

USEGE:

COMMON:

FAKAMETERS :

1#DAREC

C. A. Felippa
L. J. Schmid

November 1970

To read and decode one free field Jdata record
(for data record conventions see
sec. 100, ref. 1-1)

CPMMBN/CAKDS /KEC (250) , ID (250) ,KRECS, KCDS , ITEMS,
KEKR (3) ,JBL

COMMIN /LRCOMM/NINT, NFUT, NBUR,, CCC (2)

DIMENSI@N IREC (250)

EQUIVALLNCE (REC, IREC)

CALL L@GAREC

COMMPN /CARDS /REC (250) , 1D (250) ,KRECS,KCDS,ITEMS,
KEKR (3) ,JBL
COMMON /LRCAMM/NINT , NJUT , NGUR , CCC (2)

INPUT

JBL - a) 1f JBL=0, alrhanumeric items are
stored left-adjusted with zero fill.
b)y 1f JIBL=(blank), alphanumeric items
are stored left-adjusted with blank

£ill.
Detault value for JBL is blank.
NINT - File name/number of the card input file

from which LZDAREC reads data records
Defaulc is NINT=S.

NOUT - File name/number of a coded outovut file
onto which L@DAREC writes the image of
the data input cards. Default is N@UT=o.
If NPGUT=0 the data records are not
written (useful for teletype work)

NZUR - File name/number of a coded output
file onto which error diagnostics
are written. Detault is NGUR-=6.

INPUT,/OUTPUT

KRECS -~ The data record counter. Empty records
(comments only) are not counted.
Generated records are counted.

KCDS - The data card counter

1001.51
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SUBKOUTINES:

LANGUAGE:

1TEMS

KEC

ID

CCC

OuUTEP

Counter ot decoded data items loaded
in REC
Vector into which L@ZDAREC loads decoded
card data. On input REC should contain
the previously decoded record. Upon
return REC contains the new items.
LZDAREC sets REC (ITEMS+1) .. .REC(250)
to zZero.
Vector into which L@PDAREC loads
identification ftor each data item.
If data item 1is;
=SHFIXED - fixed point number
=8HFLYATING - floating point number
=N - alphanumeric string,

where N is the number of characters

in the string. It N>10,1D=10.
LYDAREC sets 1D (ITEMS+1)...1D(250) to zero.
Array used for internal communication
between LYDAREC and routines DECZDIR and
INCBCD.

T

KERR (1)

KEER (2)

KEKR (3)

Count cof number 0f items in the current
record which caused fatal errorx 78, illeqal
data in field, on decoding.

Count of all other errors detected by
L@DAREC

Set to 1 whenever tatal error 78

occurs

DEC@DIR ,L@CF ,GETT,STRM@V ,INCBCD ,CHKE@R

FPRTKAN
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' KOUTINLE:
AUTHOR:
DATL:
: PURPOSE :
USAGE:
PARAMETERS :
b4
<y
i 0
S

MAATTCH

M. C. Redman

January 1973

Given,

the detinition ot a motion axis; For an
arbitrary point, determine the associated motion
axis reterence point, the distance from the point
tu the reference point, and the arc lenath elona
the motion axis to the reterence point.

DIMENSIUN XMA (NMADP) ,YMA (NMADP) , DYDXKRL (NMADP) ,

SHA (NMADP) ,CMA (NSEG, 4) , XMAP (NSEG) ,
YMAC (NSEG)

CALL MAATTCH (X,Y,XMA,YMA,DYDXkKL,SMA,NMADP,NSEG,

%K'f-

A
YMA
CYDXRIL
ShA
NNMADP
NSEG
CMA
XMAP

YNAP

CVMA,XMAP, YMAF,XR,DR, SR, THETARL,

x-cuordinate ot arbitrxary point
y-cvordinate ot arbitrary point
x—-courdinates of motion axis definition
poants

y-coordinates of motion axis detinition
points

dy/dx ot reterence lines through each
motion axis detinition point

Arc length along motion axis to
definition point

Numbeir ot motion axis definition points
Number of motion axis seaments (=NMADP-1)
Cubic covefticients in Y detining the
motion axis on each segment

x-cvordinate ot mapping point for a motion
4aXis segment

y-coordinate ot mdaping point for a motion
axis segment

(Note - XMAP(1),YMAP (1) is the
intersection ot the reference line
throwyh XMA(I) ,YMA (I) defined hy
DYDXKL (1) and the reference line

tor 1+1)
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COMMOUN:
SUBKROUTINES:
LANGUAGE :

D1SCUSSION:

CUTPUT

XR - x-coordinate of reference point on
motion axis

YR - y-coordinate of reference point on
motion axis

LR - Distance from (X,Y) to (AK,YR)

SR - Arxc length alang motion axis to (XR,YR)

THETARL -~ Angular difference between the reference
line and tree stream

None

KREFPT,AKRCL

FPRTRAN

The motion axis segment associated with (X,Y) is
determined. The seqment is the first for which the
distance from the reterence line at the outboard
definition point to (X,Y) is negative. The cubic
coefficients for the segment are accessed, or
calculated it the attachment will be inboard of the
first or outboard of the last definition point. 1In
the latter cases a linear extension of the motion
axis definition at the definition point is made.
routine REFP1 is called to determine (XR,YR),
routine ARCL is callea to determine SR, and DR and
THETARL are calculated within MAATCH.

1001.54
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RUUTINE:
AUTHOR:
DTt 2

PURPOSE:

PAKAMETERS:

COMMON :

SUBROUTINES:

LANGUAGL:

-y - -

MAMULT
L. C. Carpenter
December 1973

I'ertorm one of the following matrix products:

1. C = C+AB
<o C = C-AB
3. C = AB
L. C = -AB

CIMENSI@N C(M,N) ,A(M,P) ,B(P,N)

COVMAN /MACEM/ID,M,N,P,CRIWSP ,ARUWSP , RRPWSP ,CCPLSP,
AC@LSP, BOYLSP

CALIL MAMULT (C,A, B)

INPUT

A,B - Factor matrices

OUTPUT

¢ - Result matrix

OPMM@N/MAC@SM/ID, M, N, P, CRWSP, ARBWSP, BROWSP , COPLSP,

ACQLSP,BCULSP
variables:
1D - 1,2,3,4 selects option above
M -~ Number ot rows in € and &
N - Number of columns in C and B
P - Number of columns in A and rows in B
CRWSP - Skip factors for locating next row/column
ARPWS P where
BRPWSP XKOWSP = Number of elements to skip to
CCYLSP get to a new row in matrix X,
ACILSP and
BOJLSP XCPALSP = Number of elements to skip to
get to a new column in matrix X.
None
CAMPASS
1001.55
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DISCUSSION:

MAMULT is optimized for outer products, where P is
small and N is large and M is between.

TIME = 2.3sM*N+*P + M 4+ 50 Microseconds

1001.56
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1 ROUTINE: MASKIT
7 AUTHOR: L. J. Schmid
i DATL: Lecenber 1969
< PUKPOSE: To convert a lett adjusted, blank filled pertion of
a word to zero fill.
USAGE: N = MASKIT (NAMEIN)
PARAMETERS: I N P UT
MMMEIN - The word with right aajusted blank fill
OUTPUT
N - The same word with right adjusted zero
£ill
LUBKOUTINES: SHIFT
CUMMON: None
LANGUAGE : FURTRAN
’
)
'y 1001.57
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ROUTINE:
AUTHOR:
S DATE:

PURPOSE:

USAGE:

PARAMETERS :

COMMON:
SUBKROUTINLS:
LANGUAGLE:

DISCUSSION:

KL

gt . T e - e - -

MATAINT

5. Wahlstrom

October 1970

Calculate interpolated standard material properties
for a given temperature

I = MATAINT {ITEMP,PR@PMAT,NR@PWS ,IFIRST, ILAST,RESULT)

INPUT
ITEMP

PRGPMAT
NRAWS

IFIRST
ILAST

OUTEP

Temperature tor which properties are
desired

Matrix of material properties

Number or temperatures (row dimension)
in PR@PMAT

First property desired

Last property desired

T

RESULT

I

None
None

FPRTRAN

Vector of interpolated properties, at
least (1LAST-IFIKRST+1) elements long
Error tlag

=0, Normal return

=1, Temperature out of range

=2, IFiIRST>ILAST

No extrapolation is allowed

1061.58
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(] ROUTINE:
AUTHOR:
DATL:

t PURPOSE:

USAGE :

PARAMETERS:

COMMON:
SUBROUTINES :
LANGUAGE :

D1SCUSSION:

| B oAy -2 - -,

MATCINT
J. M. Held
April 1975

Calculate interpolated composite material
properties tor a given temperature

1 = MATCINT(TEMP, CMAT, MC@UDE, NFIRST, NLIST, RESULT)

INPUT

T - Temperature for which properties are
desired

CMAT - Composite material matrix

MC@PDE -~ Material code for current material

NFIRST - First property desired
NLAST Last property desired

OUTPUT

RESULT - Vector of interpolated properties
1 - >0, Thickness of lamina * 1000
-1, NFIRST>NLAST ox
NFIRST<1 ox
NLAST> allowable
-3, Temperature out of range
-4, MCUDE not present in CMAT

None
None
F@RTKAN

No extrapolation is allowed
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON :

SUBKOUTINE:

LANGUAGE:

DISCUSSION:

MATEXF

L. J. Schmid

December 1969

To rewrite a matrix within a given storage area so
it will conform with new dimensions to be allocated

to it.

CALL MATEXP (MAT1,MR1,MC,MAT2,MR2)

INPUT

MAT1 - The old matrix

MKk1 - Row dimension of MAT1

MC - Column dimension of MAT1 and MAT2
MkZ - Row dimension ot MAT2

OCOUTPUT

MAT2 - The compressed/expanded version of MAT1

None

None

F@RTRAN

If MR2 < MRT it is assumed that MAT1 contains
(MR1-MR2+1) zexro rows at the lower end of the matrix.
MAT2 is then formed by deleting these rows.

If MR2 > MR1, MATZz is formed by adding MR2-MR1+1
zexro rows to the existing rows of MATI.

1001.60
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ROUTINE: M@TAXQP

AUTHOR: M. C. Redman

DATE: January 1973

PUKRPOSE: siven an interpolation coefficient array for a

motion axis system generated in rouvtine M@TAXI,
calculate modal displacements and slopes at a set
of output points.

USAGE: DIMENSI@N X (NPTS) ,Y (NPTS) ,Z (NR@WZ ,NMJDES) ,SA (NVARY),

1

DZ 1 (NRPWZ ,NM@DES) , D22 (NRFWZ , NM@DES)

CALL M@TAX@ (X,Y,NPTS,Z,NR@WZ,NCPL1,NCPLL,SA,INDL,

1

DZ1,D22)

PAKAMETEKRS : INPUT

NPTS
X,Y
NKGWZ
NCPL1
NOPLS

SA

INDD

ouTPUT

2
NC@LS

Dz21,DZ22

INDD

COMMON ¢ None

!

Number cof output points

Coordinates of cutput points

Row dimension of 2,DZ21,D22

First input column to be used

Number of columns to be used - if NCPLS=0,
all columns 2NC@L1 will be used
Interpolation coefficient array

Derivative option indicator,

=0, no derivatives, DZ1,DZ2 not required
=1, DZ1=DZ/DX, DZ2 not required

=z, D21=DZ /DY, DZ2 not required

=3, DZ1=DZ /DX, DZ2=DZ/DY

Modal dispi.cements at output points

Number of columns returned

Derivatives as indicated by INDD above

Exrrox retuxrn

20, No error

=10H*M@TAX® 1, SA has wrong format

=10H*M@PTAXP 2, illegal number of
columns requested

=10H™M@TAX® 3, illegal nwnber of
output poiats, NPTS<0

=Y0H*M@TAX@Z U, illegal row dimension
for 2, NRZWZKNPTS

SUBROUTINES: ZER@C@L,MAATTCH,HEKMINT

.
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LANGUAGE: FIKTRAN

1.

.
. ] ,

4.

DISCUSSION: For each point specified, the routine:

Calls MAATTCH, which determines motion axis

reference point, arc length along motion axis
to reterence point, and angle from reference .
line to free stream. i

Determines associated motion station segment e
ot motion axis.

Calculates displacements and rctations at
reference point for all modes:

a. 1f reterence point arc length is not within
(S(1) ,S(NMS)) - use linear extrapolation for
displacements and endpouint S(1l) or S (NMS)
values for rotations.

b. 1f reference point arc length is within
(S(1) ,S(MNS)) -~ call HERMINT for Hermite
interpolation.

Generates displacement and (optionally) slopes
at the output points.

b NMPDES, used in the DIMENSI¢N statement is given by:

t&

e ol A S - —yer -

NM@DES 2 NCALS-NC@AL 1+ 1
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L ROUTINE: MJTITTY
AUTHOR: M. C. Redman
DATE: January 1973
PURPOSE: Given an interpolation coefficient array generated

in MUTPTI associated with the motion of a rigid
body datum, calculate the displacements at a
set of output points.

USAGE: DIMENSI@N X (MPTS).Y (MPTS) ,2 (MPTS) ,DELZ (NR@PWZ ,NM@DES) .
1 SA (NVAKY) ,GAMMA (MPTS) ,DZ 1 (NR@PWZ , NMZDES) ,
1 D22 (NKR@WZ ,NM@DES)

CALL M@TPTP(X,Y,Z,MPTS,DEL ' ,NR@WZ ,NCAL1,NCPLS, SA,
INDG,GAMIIA,INDD,DZ1,D22)

PARAMETERS : INPUT

X,Y,2 ~ Cooruinates of output points.

ABS (MPTS} - Number of outp t points. If MPTS<O0,
Z is assumed to be zero for all points.

NR@W?Z - Row dimension of DELZ, 0Z1, DZ2

NC@L 1 - First input column to be used

NCPLS - Number of columns to be used. If NOPLS<0,
all coaumns 2NC¢™ T will be used

SA ~ Interpolation c¢ ‘ficient array

INDG - I:dicator for oraientation of norme’

- displacenment

=0, same as global 2, no GAMMA used

=1, angle GAMMA(1) applies (o all points

=2, angle GAMMA (1) applies to point I
GAMMA - Angular orientation (radians positive in

positive X sense) of normal displac- .ments,

as indicated by INDG

INDD - Derivative option indicator
=0, no derivatives, DZ1 and D22 not required
=1, DZ1=D2/DX, D22 not required
=2, DZ1=DZ2/D¥, D22 not required
=3, DZ1=DZ/DX, DZ22=D2/DY

M
.

R
.
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OUTP
DEL2
¢ NOYLS

N DZ i,D22
) INCD
COMMON : None

SUBROUTINE:  ZER@C@L

- LANGUAGE F@RTRAN

DISCUSSION:

u_T

Normal displ:icements at output points
Number of columns returned
Derivatives as specified by INDD
Exrror indicator,

20 - No error

nu

10H*MPTPT® 1, SA has wrong format
10H*MPTPTP@ 2, illegal number of output
points, MZTS=0

10H*M@TPTY 3, illegai row dimension
for DELZ, (NR@YWZ<ABS (MPTS))

10%MPTPTP U4, iil=2gal number of
columns requested

For each output point specified, the routine

aenerates displacements and (optionally} slopes by
a rigid tran<-orma.ion of the motion of a detum.

NM@DES, used in the DIMENSI@N statement is given

by:

NMADES 2 NCOL-NCPL1+1

e

T Rl
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t KOUT1NE: NOVROW
AUTHOR: L. J. Schmid
DATE : December 1969

. PURPOSE: To copy a submatrix of a matrix into another matrix.
USAGE: DIMENSI@N MAT1(MRS1,1),MAT2 (MKS2,1)

CALL M@VKRYW (MAT1,MKS1,MAT2,MKS2,I1,51,12,J32,LRS,LCS)

PARPMETERS : INPUT

MAT1 - Source matrix

MKkS1 - KRow size of MAT1

MKkS2 - Row size of MAT2

11 - Row location INMAT1? of tirst element to
be moved

J1 - Column location in MAT! of first element
tc be moved

12 - Row location in MAT2 of first element of
submatrix

J2 - Column location in MATZ2 of the first element
of submatrxix

LKkS - Number of rows to be moved

LCS - Number of columns to be moved

OuUTPUT

MAT?2 - hesult matrix
COMMON: hone
SUBEROUTINE: None
LANGUAGE: FPKTRAN

] DISCUSSION: The appropriate elements are copied trom MAT? to
MAT2 using a double do loop.

e tes b e

+

TR

T P Nt bt

TR T I TS
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KROUTINE: MAVSTG

AUTHOKk: (. L. Anderson
DATE : May 1909
PURKPOSL: Move the contents ot a block 0f core to a new

location.
USALE: CALL MUVITG (TY,FIRST,LAST)

PARAMETERS: 1 NP U T

v - New loca:ion ot tirst word ot block
FIKST - First word of block
IAST - Last word ot block

COMMUN: None

SUMEIOUTINES: RNone
LANGUAGEL: CMPASS

DISCUSSION: Thas routine is the same as WUMSTG, part of the
SNALRK package.

(>straction: FIRST < LAST

1001i.60



ROUTINE:
ENTKY:
AUTHOR:
DATE:

PUKPOSE:

USAGL:

PARAMETLRS :

CMMPN :
SUBKOUTINES:
LANGUAGE:

DISCUSSION:

NEITS?

NBITS1,NBIT?

O. L. Anderson

May 19¢°

kntry NBITS? - To count the rumber of 1 bits of a
partial ward.

Entry NbIT1 - To count «ll 1 bits of a word.

N=NBITS 1 (WJRD,I,J)
N=NBIT1 (W2KD)

INPUT

WORD - Word in wixdch 1 bits are counted.
1 - bit to start couating (<59)

J - Bit to stop countina (1>J20)

OUTPUT

N - Number of 1 bits in specitied portion of
word

None

None

OMMPASS

1f 59212320 is not satistied, all 1 bits are
counted.

1001.67
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ROUUTINE: NCUIK

ENTKY: NCUIK,NCIUK

AUTHOR: G. von Limbech

DATE: May 1973

PUKPOSE: NCUIR - Obtain the row in the nolal data table and
the internal node number, given the user
riumber

NCIUR - oObtain row and user number, agiven internal

number

USAGE: DIMENSI@ON NCT( )

CALL NCUIR (NCT,NUSER,NINT, IRGW)
CALL NCIUR (NCT,NINT,NUSELR, IR@W)

PARAMETERS: INPUT
NCT - Nodal correspondence table

INPUT,/0UTPUT

NUSExk - User node number
NINT - Internal node rumber

QUTPUT

IR@GW - how pointer to nodal data table
COMMOUN : Nor.e
SUBRCUTINES:  hone
LANGUAGL: CSRMPALS

LISCUSSION: It NUSER 1s not detineu, NINT and IRPW are set to
2¢1I0.

1001.68
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ROUTINE:
AUTHOR:
DATE:
PUKPOSE:

USAGE:

PARAMETERS =

COMMON :
SUBROUTINES:

LANGUAGE:

N@ZDPRNT

L. J. Schmid

December 1969

Print the nodal data matrix

DIMENSIPN XX (MR,MC) ,NCT (NCTR)
CALL N@DPKNT (XX, MR,MC,NCT,NCTK)

INPU

XX -
MR -
MC -
NCT -
NCTR

None
SHIFT

FPRTRAN

T

The nodal data matrix

kow dimension ot XX

Column dimension cf XX

The nodal correspondence table
kow dimensaon of NCT

1001.69
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RCUTINE:

AUTHOR:

DATE:

PURPOSE:

USAGE:

PARAMETERS :

COMMON:

SUBKOUTINLES:

LANGUAGE :

DISCUSS. ON:

YPTFZR

S. Wahlstrom

Septenber 1970

Compute the optimum tormat for a given field

width and number

CALL @PTF@R (A,W,F)

I

N

U

INPOUT

Some real number

Field width (integer number)

TPUT

m I =

None

ABS

Format as a hollerith constant

FPKTRAN

YPTFPR can be used when setting up a variable
F has the format for printing
The last character in F is a

tormat in an array.
A usiing W columms.

comina .

1001.70
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ROUTINE:

AUTHOR:

DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON:

SUBROUTINES:

— — -

1

1

PLATEQ

M. C.

Redman

Jaruary 1973

Given the spline coetficients tor a set of
functions as deterxmined in routine PLATEI, and the
associated input points, calculate the values of
the functions and their derivatives at a set of
output points.

DIMENSI@N X@ (NYPTS) , Y@ (NPPTS) , 29 (NRWZ ,NM@ZDES) ,

SA (NVARY) ,DZ1 (NRGWZ ,NMIDES) ,D2Z 2 (NREWZ , NMPDES)

CALL PLATEQY (X@,YP,N@PTS,2P,NROWZ,NCAL1, NCOLS,

1NPUT

N@PTS
Xg,YQ
NRPWZ
NCPLA
NOPLS

LA

INDD

ouTPU

'

SA,INDD,DZ1,D22)

Number of output points

Coordinates ot output coints

Row dimension of 2@.DZ1,DZ22

First input column to be used

Number of colums

=0 - all columns 2 NC@AL1

Spliue coetficient array as generated
in PLATLI

Derivative option indicator

=0, no derivatives, DZ21,D22 not required
=1, bL21=D2/DX, DZ2 not required

=2, DZ1=DZ/0Y, DZ2 not reguired

=3, Pz1=DZ/DX, DZ2=DZ/DY

T

3’

INDD<O

D21

DZ2

None

Interpolated function values

Number of columns returned

Error condition

105*PLATE@ 1 = spline scratch array has
wrong format

10R*PLATEY 2 = illegal number of columns

requested
Not proauced it 1IN™D=0
DZ,DX if INDD=1 or 3
D2,/DY 1if INDD=_.
Not produced it INDDL=0,1 or 2
DX/DY if 1INDD=3

ZER@CPL, VIP

1001.71
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LANGUAGE:

DISCUSSION:

FURTRAN

NM@DES, used in the DIMENSI@N statement is given
by:

NM@DES 2 NCPLS-NCPL1+1

1001.72
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ROUTINE: PULYD

AUTHOR: M. Y. Hirayama
DATE: August 1973
PUKPOSE: To obtain displacements and slopes from

coefficients ot a polynomial with independent X and
Y variables and a maximum order ot 5.

DIMENSI@N X (NPTS),Y (NPTS),Z (NRGWZ,NM@DES) ,
1 DZ 1 (NR@W2 , NM@DES) ,DZ2 (NRPWZ ,NM@ADES) ,A (NVARY)
CALL P@LYQ (X,Y,NPTS,Z,NR@WZ,NC@L1,NC@PLN,A,INCD,D21,D22)

PARAMETERS: INPUT

X - x-coordinates (local) of output points
¥ - y-coordinates (local) of output points
NPTS - number of output points

NRPWZ - row dimension of Z - must be > NPTS

nunber of modes

= 0, pick ur number of modes in
coetficient array

A - Coetficients array

INDD Indicator tor derivative output
0, no derivatives

1, dz2/d4X

2z, Az/QY

3, both dz/dX and dz/dY

NCAL1

VUTPUT

2 - Matrix of displacements at output points
D21 - Not used if INDD = 0 or 2
dz/dX if INDD = 1 or 3
DzZ2 - Not used if INDD = 0 or 1
dz/dY if INDD = 2 or 3
INDD - Error return

0 No error

10H*PPLYQ X, where

X = 1 - Polynomial name incorrect
2 - Too many modes specified
3 - DNRGWZ < NPTS
4 - INDD <0 or >3

COMMON: None
SUBKOUTINES: None

LANGUAGE: FPXTRAN

1001.73
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DISCUSSION:

MNYPDES, used in the DIMENSIPN statement is given
by:

NM@ZDES 2 NC@LS-NCAL1+1
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< ROUTINE:
AUTHOR:
v DATE:

PUKPOSE:

USAGE:

PARAMETERS :

COMMON:
SUBKOUTINES:

LANGUAGE:

~ - ol

-

AL B R Y

PRNT@CT
Unknown
Unknown

Print a matrix in octal format with 5 numbers
per line.

CALL PRNT@CT (MAT,MAT™, ! 'ATC)

INPUT

MAT - Matrix to print
MATR - Row dimension
MATC - Column dimension
None

None

FORTKAN

1001.75
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ROUTINE: KLFPT
AUTHOR: M. C. Redman
DATE: January 1973
PUKPOSE: Find the intersection of a given straight line
and a cubac.
USAGE: 1CALL iﬁFgE;X,Y,XM,YM,DYDXRL,YMA1,YMAZ,CO,C1,C2,C3,
’

PARAMETERS: I NPUT

- x-coordinate of arbitrary point

- y-cooxdinate of arbitrary point

x-coordinate of mapping point

- y-coordinate of mapping point

(Note YM = indefinite if (XM,YM)

undetined)

dy/dX of reference line if (XM,Y¥YM)

defined

YMA1 - y-coordinate of inboard motion axis
definition point

YMA2 - y-coordinate of outboard motion axis

definition point

cubic coetficients in y defining

motion axis on (YMA1,YNA2)

§§'<><

DYDXRI,

c0,C1,C2,C3

QUTPUT

XK - x-coordinate of refereace point
Yk - y-cocrdinate of reference point
COMMON: None

SUBROUTINE: None

LANGUAGE: F@KTRKAN

DISCUSSION: Depending upon the values of C0,C%,C2,C3 the
solutions to a cubic, quadratic, or linear equation
are determined. That solution for which YMA1 £ YR
< YMAZ 1is used.

Cub.c is: x = CO*Cl%y + C2%yZ + C3*y3

1001.70
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ROUTINE: RE@PRSUB

AUTHLOR: Kandace K. Yagi

DxTE: August 1974

PURPOSE: Keorder a subset matrix.

USAGE: CALL RE@RSUB (INSUS,QUTSUB,C@RR,N)

PAKAMETERS: INPUT

INSUB 01d subset matrix

CPRR - Sorting correspondence where CPRI(T)=J
means that new element J is the same
as old element 1

N - Number of elemeuts

CuUTPUT

$UTSUB - Sorted subset matrix

COMMON: None

SUBKOUTINES: SBIFT

LANGUAGE: FPRTRAN

1001.77
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ROUTINE:

AHUTHOK:

DATE:

PUKPOSE:

USAGE:

PARAMETERS @

COMMON::

SUBROUTINES:

LANGUMGE:

TR P A aA s, B - s —,vy

SChAMPY

G. W. Erwin, Jr.

November 1¢62

Fit a chain of cubic equations through a set of

points

DIMENSI@N X ({N),Y(N),C(4,K) or C(?,K) where K2N-1

CALL SChMP4 (X,¥,N,NDA,NLB,DA,DB,C,S,M)

I1NPUTY

X ~ The array of «x~coordinates

Y - The array of y-coordinates

N ~ The number « given points

NLA -~ The order (tirst or second) of the
derivative at X(1); input as @
negative integer if the derivative
is to be computed by SCAMP4

N3 -~ The order ot the derivative at X (W)

La ~ The value of the durivative at X (1) ; not
- 5ed or changed if NDA <0

DE ~ The value of the derivative at X (),

M212 - The cubic coefficients are tco be stored
in a four by (n-1) array

¥=12 - The cubic coefficients are to be storead
in a singly subscripted array according
to the (2D) compcsite curve tormat

OuUTPULT

C - The array of cubic coefficients

S - The array of derivatives y(i)! at the
given (i)

M - L[ .1r0or returu
=0 success
1<M<7 implies error return from C@'ICU
M large implies erxor return K on Jth
cubic trom CUBIC2 (M=100%J+K;
=-1 implies N<2

None

CgMCu,CUBIC2 ,DERIV?,DERIV2

FPRTRAN
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KOUTINE:

AUTHOR:

DATE:

PURPOSC

(X3

USAGE:

P..RAMETERS:

COMMON :

SUBKROUTINES:

LANGUAGE:

SChEW
Unknown

Li.known

Print a grarhical display on the output file to
indicate the status ot execution.

CALIL. SCREW
None
None
None

FPRTRALN
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KROUTINEL:

AUTHOK:

DATE :

PUKPUSE:

USAGE :

PAKAMETERS :

COMON:

SUBROUTINES:

LANGUAGE :

SEELL
unknown

vay 1467

10 reorder an array of numbers in ascending order.

CIMENSI@N X (D) LK (N)
CALL SHELL(X,K,N)

INPUT

N - The lemngth of the arrays X and K

INPUT /OUTPUT

X - The array which is reordered by the
routine

K - An anteger array of size N. K(I) contains
the voriginal position of new element X (1)

None
None

FORTRAN
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KUUTINE:

AUTHOR:

DATE:

PURPOSE:

USAGE:

PAKAMETERS :

COMMON:
SUBROUTINES:

LANGUAGE :

SHELLX

Unknown

May 1967

To reoraer the elements of an array Y accordina
t0o an index array K such that Y (K(I)) is moved

to position Y(i;.

DIMENSI@N Y (N) K (N) ,DUM(N)
CALL SHELLX (Y,K,N,DUM)

INPUT
K ~ The index array
DUM - An array used for intermediate storage
N - The length of arrays Y, K and DUM
INPUT /OUTPUT )
Y - The array which 1s reordered by the ?
routine !
!
lone !
None
FZRTRAN
1001.31
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RUUTINE:
AUTHOR:
DalE:
PUKRPOSL:
USAGE :

FARAMLETERS:

COMMON:
SUEROUTINES:
LANGUAGE ¢

D1SCUSSION:

SMASK

W. J. Erickson

October 1374

First mask, then shirt every entry in an array.

CALL SMASK (MAT,MATDIM,1SHIFT,MASK)

INPUT

MAT - Array to be modified

MATDIM - Array dimension

ISHIFT - Number of bits to left shift
MASK - Mask to use prior to shifting

OUTPUT

MAT - Array with each word masked and
shitted

None

None

CBMPASS

Useful tor extracting packed data from an array.
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ROUTINES:

LUTHOR:
DATE:

PUKFOSE:

USAGE

COMMON &

SUBROUTINES:

LANGUAGE :

VISCUSSION:

- e e e P =T

S@ERC
SPESO1 - S@PESO0S

G. von Limbach
August 1974

SPERD and its subroutines S@ESC1 throuwh S@ES0S,
a general sort package tor element data, sort
variable size blocks of data and the ass wiated
index table using a correspondence table.

CPMMUN/ SPRTPAR/1 PAK (40)
CALL S@EKD

URIMIN /SPGRTPAR /1 PAK (40)

IPAR is initialized by the calling program with
file names, index names, and SHIFT and INCK
arguments for ingut and output data. For precise

current definition of contents of IPAR see comments

in SYERD.
ESPRT1, M@VSTG, INCk, SHIFT, FETEDIT

SPERD - SNARK
SESOT - SPES0S5 -  FPRIRAN

SYERD clears blank comnon and adds its own tiles,
Scratch tiles will be dropped and any files added
by SYLERD will be deleted. Sortinu ot index tables
15 done by ESgrT1 amd blocks of data are moved

by MPVSTG. The input index takle contains packed
block numbers, row numbers and data siz= aumbers
an input order. The input data biocks may contain
data not reterenced in the index table. The
correspondence table is a list of the output
fositions, designated in tne input order. The
output will be in increasing order, but need not
be sequential.

1001.83
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KOUTINE:

AUTHOR:

DATE:

PURPOSE:

USAGE:

PAKAMSTERS:

CUMMON:

SUBROUTINE :

LANGUAGE :

DISCUSSION:

STAK
F. P. Gray
June 1972

This subroutine interrogates a matrix index name
and counts the number of asterisks (*) present. A
test index amd masking index are also tormed.

CALL STAKk (INDEX,ITEST,1MSK,I1STAK)

INPUT

iINDEX - 7 character index name, left adjusted,
zero tilil

OQUTPUT

iTeST - 7 character test index, lett adjusteqd,
zexro fill

IMSK - 7 character test index, left adjusted,
zero £fill

ISTAR - Count ot stars in index

None

None

FORTKAN

The test index is formed by convertinag the stars (%)
in the index name to zeros.

1he masking index 1r formed trom the octal word
777777777777770C0000 by replacing the sevens by
zexros 1n the locations correspondina to the stars
(*) in the index name.
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ROUTINE:

AUTHORS:

DATE:

PUKPOSE:

USAGE:

PARAMETERS:

COMMUN :
SUBROUTINLS:
LANGUAGE:

DISCUSSION:

TRANS

S. Andxeassen
S. Wahlstrom

January 1909

kstablish 3X3 orthogonal coordinate transformation
matrix between a global and a local cartesian
rectangular coordinate system.

DIMENSI@gN T (3,3) ,DX (3) ,DYZ (3)
CALL TKANS (T,DX,DYZ,M,S)

I1NPUT
DX - Global coordinates of local x axis
LYZ - Global coordinates of a vector in

local xy or xz rlane

M - <0 1f DYZ in xz plane
=0 1f yz orientation is arbitrary
>0 it DYZ in xy plane

OUTPUT

T - Transformation matrix such that
V (local) = TV (global)
s - >0 lenyth of DX

-1 X as shorter than 10-15
-2 DYZ 1s parallel to DX

None

None

F@RTRAN

First, the x-axis is obtained by normalization of
DX; then, the normalized cross product oi vX and
DYZ defines the second axis (either y or z
depending on M). Finalliy the third axis is

obtained as a cross pruduct ot the first two. If
M=0, the last two rows of T are set to zero.

1001.85
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ROUTINE:

AUTHOR:

DATE :

PUKPOSE:

USAGE:

PAKAMETERS:

COMMON:

SUBROUTINES:

LANGUAGE :

D1SCUSSICON:

VECPRPD

S. Wahlstrom

April 1972

Compute the vector {cross) product

CIMENSI@N A(2),B(3).,C(3)
CALL VECPK@D (A,B,C,D)

INPUT
b - First € .ctor vector
C - Second tactor vector

OUTPUT

Result vector - A=(B)X(C)
Lenyth ot A

A
D
hone
None
FYnTRAN

The equations used are:

A(1) = B(2)C(3)-B(3)C(2)
A(2) = B(3)C(N-B(1)C(3)
A(3) = B(1)C(2)-B(2)C(1)
D = SQORT (A (1) 2+A(2) 2+A(3) 2)

1001.86
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ROUTINE:

AUTHORS:

DATE:

PUKPOSE:

USKGE:

PARAMETERS :

COMMON:
SUBROUTINES:
LANGUAGE:

DISCUSSION:

VTMEI

H. Schmeasing
C. Berner

August 19569

Compute the product vector of either:

a column vector, or

2. A matrix stored by rows, pre-multiplied by a

1. A matrix stored by columns, post muitiplied by ;
row vector !

DIMENSIYN V(L) ,RM)

DIMENSION AM,K) where K 2 L for 1.

DIMENSION A(K,M) where K 2 L for 2.

CAJL, VIMLI (V,A,N,L,M,R)

INPUT

V - Factor vector

A - Factor matrix

N - Column to column skip tactor for 1.
kow to row skip ractor for 2.

L - Dimension of vector

M - Column dimension of matrix tor 1.

Row dimension of matrix for 2.

OuUTPUT

k Result vector
None

None

CPMPASE

Time = 40+4.0(M/2-1)+1.8 (’M-L) 72-1) microseconds

1001.87
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ROUTINE:

AUTHORS:

DAL

PUKPOSE:

USHGE:

PARAMETERS:

COMMON:
SUBROUTINES:
LANGUAGE:

DISCUSSION:

VIMVI

h. Schmeising

C. berner
August 1969

Compute the

product vector of either:

1. A matrix stored by rows, post multiplied by a
column vector, or

2. A natrix stored by columns, pre-multiplied by
a row vector

DIMENSI@N V(L) ,K (M)

DIMENSIPN A (M,K) where K

L for 1.

2
DIMENSION A(K,M) where K 2 L for 2.
CALL VTMVI(V,A,N,L,M,R)

INPUT

V - Factor

A - Pactor

N - ROwW to
Column

L

M..

Column

C
[

TPUT

K

Result
None
nNone

CUMPARSS

Time = 40+4.

vector

matrix

row skip ftactor for 1.

to column skip tactor tor 2.

- Dimension of vector
kow dimension ot matrix for 1.

dimension of matrix for 2.

vector

6 M/2-1 +1.8((M-L) /z-1) microseconds

1001.88



ROUTINE: VIMVIA

AU1HOR: H. Hansteen
DA1L: August 1909
PUKPOSE: Compute the product vector ot either:

1. k matrix storzd by rows, post multiplied by a
column vector, or

2. A matrix stored by columns, pre-multiplied by
a row vector

and add 1t to the existing contents of the result
vector.

USAGE: DIMENSI@N V(L) ,R (M)
DIMENSION A(M,K) where K 2L for 1i.
DIMENSI@N A(K,M) where K 2 L f£for 2.
CALL VTMVI(V,A,N,L,M,R)

PAKAMETERS: INPUT

V - Factor vector

A - Factor matrix

N - Row to row skipr factor for 1.
Column to column skip tactor for 2.

L - Dimension of vector

M - Row dimensicn of matrix for 1.
Column dimension of matrix for 2.

OU TP UT

x
'

kesult vector
COMMON: None

SUBROUTINLS: None

LANGUAGE : CPMPASS

DISCUSS1ION: This routine is identical to VIMV1, except for its
accumulation teat.ve.

R N
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ROUTINE:

AUTLOR:

DATE:

PUKIOSE:

USAGE:

PARAMETERS:

WGRAD
C. Mounier

October 1975

To write data r/ cords on file GRAFSQ2 (second file
in common block /F1LE99/)

CALL WGRAD (KD ,X,Y,Z2,IBFK,LK¢DE,XL)

INPUT

R@D - Input code tor data record

directs data in current call to be
written to GKRAFSQ2 with more data to
tollow.

indicates that this is the last call
to the routine for the current
display.

X - Array ot X coordinates to be plotted.
Y - Array of Y coordinates to be plotted
z - Array ot 2 coordinates to be plotted.

1IBFR(1) - Cuxve plotting coae (other than contour

plots)

= 1 solid lines

= 2 rpoints

= 3 dashed lines (dash length = 0.1
inch)

= 4 solid lines and symbol at points
symbol denoted by value of LBFR(2)

= 5 dashed lines and symbol at points

= 6 symbols (at points)

= 8 dashed lines - length specified by

IBFR(Z) - Plot

the user in 1IBFR(4).

symbol codge

MHA thru 1HZ ana 1H1 thra 1H9
results in the specified chararter
being plotted as the symbol

1 thru 9 results in the following 9
symbois & 19 plotted, respectively

vo+oo= ) =7

1 2

3

5 6 7 8

100%.990
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JEFK (3)

1BFR (4)

IBFR(5)

1BFR (7)

IBFR (&)

IBFk (7+NT)
IBFR (8+NT)
1EFR ( 7+ 2*NT)

LK@DE

XL

i

Plot symbol code for user-specified boundary 3
points on a contour plot only
= 1 thru 9 results in the above 9 symbols

being plotted, respectively.

User specified dash length in 0.(C1 inch units
(IBFK (k) =10 implies 0.1 inch dash length)

Skip factor for points in the X,Y,2
arrays. :
= 1 implies all points :
= n implies point NOS. 1, 1+n, 1+2n, ...

Numbex of trace types (NT) per record
NT < 10

Number ot data points defining first crace
tyre (< 200)

Number of data points defining
NT-th trace tyre.
Number of curves to plot for first trace
type, each cor isting of IBFR(8) points.
Number of curves to plot for NT-th trace type,
each consisting of IBFk(7+N1) points.
plot labelling code
= 0 lalelling not required
1 plot user-defined
plot labels (see X1)
2 plot pro,ram-g:a2neratec numeric
labels. (See XL)
The tollowing Gata rec ‘red if
LKOLE = 1
XL(1) = Number of labels N (< 100)
XL (2) thru XL (4) -
X,Y.Z positioas
of the first label.
XI (3N-1) thru XL (3N+1) -
X,Y,Z positions
of the N-th label.
XL (3N+2)= First label (Holerith <
10 characters)
XL (4N+1)= N-th label (Holerith <
10 cliaracters)

o

it

The following da.a required if
LKIDL = 2.

AL (1) thru XL(3) -

X, ¥, Z offsets for lahels in
ujer units.
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CUOMMON :
SUBKOUTINES:
LANGUAGL:

DISCUSSION:

p e ) - tirst label

XL(5) - dincrement ftcr successive label-c

XL(6) - first point to be labelled for a
given curve.

XL(7) - skip factor for points on curves

XL(8) -~ tirst curve to be labelled

XL(9) ~ skip factor for curves

XL(10) - number of poi...s co be labelled

per curve.
CAMMPN/FILES9/ - ATLAS system common block
LBLBUF,PCKTKC,PCKXYZ,SPTS
FZRTRAN

Subroutines WGKAH, WGRAD and WGRAT together
formulate interfacing sottw.ire for the ATLAS
graphics capability. Using these routines the user
may define plots that may be displayed
interactively or may be nlotted cffline. 1ill
teatures of thne ATLAS ainteractive ographics
capability are applicable to these user-defined
plots. The mode cof usage is as follows:

File Bufter.

DIMENSI@N BUF1(600) ,BUF2 (600) ,BUF3(117)

Arrays for WGRAH routine (Maximun dimensions)
DIMENS1@#N IHD(29) ,XHD(22),CL(99)

Dimension of CL=n:-nber 0t contour levels specified.
CL may be a simple varia.ole for other tyoes of
plots

DIMENSI@N X (1000),Y (1000),% (1000) ,IBFR(27) ,XL(401)
Dimer “icns of x,y.z = the maximum wunber

ot pu’nts to be displayed per call to WGRAD.
Dimensic:: of XL = (4#*N+1}) ~shere N .s the number
cf labels co be displayed wath LKODE=1

Dimension co* XL = 10. IF LKODE = 2,

XL may be a simrple variable if no labels are to be
displayed.

DIMENSIQN ITXT(20),NCF (10),CS(10),P@s (10,3),

NWS (10) . ANG {10)

Diwension of IWXT - nunh=r of characters to be
displayed».

Jamension of WU, TS, MNAS and ANG = Number of set
points (NSP)

Dimension of P@ZS - (NSP,2) ior 2-D data

= (NSP,2; for C-L data

Open tiles

(AL rILLADD (GRAFSQ1,BUFi,003,:,0,IRP)
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CALL FILEADD (GRAFSQ2,BUFZ,000,1,0,IRR)

CLL FILEASD (DIAGF1L.BUF3,117,1,0,IRR)

REWIND GRAFSOQ1

REWIND GRAFSQ:«

User code to generate arrays for routines
WGRAH,WGRAD and WGRAT

CALL WGRAH (IHD,XHD,CL)

CALL WGRAD, (K@D,X,Y,2,IBFR,LK@DE, XL)

CALL WGRAT (K@D, ITXT,NSP,NCH,CS, P@S,NHWS,ANG)
keturn ftiles

CALL FETDEL (GRAPSy1, IRR)

CALL FETDEL (GKAFS(2, IRR)

CALL FETDEL (DIAGFI1L, IKR)

Execute GRAPHICS module, using only the JFFLINE
parameter. This parameter is not required if
interactive displays only are required
EXECUTE GRAPRHICS (PFFLINE = )
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ROUZINE:

AUTHOK:

DATE:

PURPOSE:

USAGE:

PARARMETERS:

WGRAH

C. Mounier

October 1975

Tu write a header record on the GRAFSQ1 (first file
in common block /FILE%9/)

CALL WGRAH (IHD,XHD,CL)

INPUT

Array IRC

IHD (1)

IKD (2)

IHD (5)

1HD (b)

IHD (7Y

IHD (8)
IHD (9)

Holerith blank-filled plot-group
identifier

thru IHD(4) - Holerith blank-filled plot

IBD (10) -

identificr.

Number ot title words for titling the

axes for x-y graphs or for titling the

display for orthographic, and contour

Flots. (£ &)

Grarh tormat code:

= 0, dc not display grid

= 1, draw axes witih tick marxks.

= 2, draw fall grid.

Number ot grid divisions along X axis.

If set to zero, the program will

automatically generate suitable

divisions.

Similar to 1HD(7), for Y axis.

Header code:

= 0, one header record for a disrlay

= 1, multiple header records for a
display. This feature is used for
obtaining multiple plots on a single
trame. Applicable only for oraphs
and contour plots.

t type code

X-Y graph

orthograrhic projection

contour using rectanqular boundary

perspective

contour using user-specified

boundary

.- % 9 «

NWEWN 40

-
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1IHD(11)

1HD (12)

1¥D (13)

IHD (14)

Grid code
0, linear X and Y
1, logarithmic X, linear Y
2, linear X, logarithmic Y
3, logarithmic X, logarithmic Y
4, polar grid with radial axis
S5, polar grid with logarithmir radial
axis.
Text option code
= 0, subroutine WGRAT will not be called
= 1, subroutine WGRAT will be called.
Number ot divisions alony each side of
the rectancular boundary for a contour
Flot.
Number of contour levels (< 99)

(T TR T TR TR ]
[
L

IHD (15) thru IKD(14+3*1HD(5))

X,Y rlot titles or crthographic arnd
contour display titles.

1IHD (15+4*IHD (5))

Ordexr ot rotation about X o is.

IHC (16 +4%IHD (5))

Order of rotation about Y axis.

1ND (17+4¢1ILD (5))

Array XHO

XED {1j
XHD (2)
XHD (3)

XHD (8)
XH4D (5)
XHD (6)
XED (%)

XHD (7)
XHD (8)
XHD (9)
XED (10)
XHD (11)
XHD (12)

Order ot rotation about Z axis.

Fach ot the above 3 variables may be
ascigned one ot the numbers 1, 2 or 3.
and are meaningtful only for orthographic
Projections.

I'orizontal plot size for oftline plots
Vertical plot size tor oftline plots
Number of poundary points specified if
user-specitied boundary option is used
tor cocntour plots.

ROotation angle dabout X axis

Kkotation angle about Y axis

Rotation angle about Z axis

thru XiiD(6) are meaningtul only for

o S

orthoyraphic projections.
\ courdinate ot eyepoint
coordinate ot eyepoint
courdinate ot eyepoint
coordinate of center of interest
coordinate of center of interest
coordinate ot center of ianterest

XHD (7) thru XHD(12) are meaningful only for

perspective rlots
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COMMON:
SUBROUTINES:
LANGUAGE:

DISCUSSIUN:

XHL (13) - Code tor displaying the user axis
orientation and scales for orthographic
plots
= 0, display orientation and scales
# 0, do not display the above

XHD (14) - not used

XHD (15) - Coude torx size of labelling characte:s

= 0, size = (. 1067 - default
= 1., size = ,25°%

= 2., size = .125"

= 3., size = 106"

= 4., size = ,0625"

floating point number indicating

size in inches.

(L(1) thru CL(IHD(14)) -
contour level values CL can be a single
dunmy variable if the plot type is not
contour.

XHD {(16) - Scale value for scaling orthographic
projections

XHD (17) - Maximum X value for subject space

XHD (18) - Maximum Y value for subject space

XHD{1Y) - Maximum Z value tor subject space

XHD (20) - Minminmum X value for subject space

XHD (21) - Minimum Y value for subject space

XMD (22) - Minimum Z value for subject space

CL(4) thru CL(IHD(14))
Contour level values (L may be a dummy
variable it IHD(14) = 0 i.e. the plot is
not a contour plot.

COMM@N/FILES9Y9/ - ATLAS system common block
None
FURTRAN

See WGRAD
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KOUTINE:
AUTHOR:
DATEL:
PURPOSE:
USAGE :

PARAMETERS :

WGKAT

C. Mounier

October

1975

To write . pecial anrotation data records.

CALL WGHAT (KZD, 1TXT,NSP,NCH,CS, PBS,NNS ,ANG)

INPUT

K@

ITXT
NSP
NCH (4)

NCH (NSP)
CS(V)

CS (NSP)

Input code for data record

=z 1, directs data in current call to
be written to GRAFSPZ2 with more
data to follow

= ¢ 3, indicates that this is the last
call to the routine for the
current display. Por the above
options * indicates Tektronix -
drawn characters, - indicates
vector - drawn character.

Array of annotation .nformation (< 96

words)

Number ot set points (locations to

commence a strxina of characters)

Number ot characters to be displayed at

tirst set point.

Same for NSP-th set point

Character size in inches for first set

point (required only if K@D < 0)

Same for NSP-th set point
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COMMON :
SUBROUTINES:
LANGUAGE :

DISCUSSION:

PAS (1,1) thrv pP@S(1,3) -

Subject space cooxdinates for first set
point. (X , Y , 2

PYS (NSP, 1) thru P@S (NSP,3) -

Same for NSP-th set point

Only X and Y coordinates required for 2
dimensional displays.

NCT(1) - Number of characters to be displayed at
first set point.

NCT (NSP) - Same for NSP-th set point
The characters are stoured contiguously in
the array ITXT.

ANG (1) - Orientation angle in degrees, measured
counterclockwise tfrom horizontal
dircction for the first set point
required only if K@D < 0)

ANG (NSP) - Same for NSP-th set point.

COMMIN/FILEYY,/ - ATLAS system common block

PCKTXT

FPRTKAN

See WGRAD
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RUUTI1NE:
AUTHUR:
DATE:

r FUKPOSE:

USAGE:

PARAMETERS:

COMMON:
SUBRUIUTINE:
LANGUAGE:

L1SCUSSION:

ZER@GCYL

M. C. Redman

January 1973

To initialize specitied rows and colums to zero.

DIMENSI@N Z (NMOWZ,NL) ,DZ1 (NR@PWZ,NL) ,D22 (BRPW2Z ,NL)
CALL ZER@CUL (M,NF,NL,Z,NR@WZ,INDD,DZ1,D22)

INPUT

M - Number ot rows to zero cut

NF - Starting column to zero out

NL -~ Last column to zero out

NK@WZ - Row dimension size of 2,D2t and D22
INDD - 1Irdicator for zeroing out DZ1 and DZ2

=0, 2ero out only 2

=1, Zexo out oy Z and D21

=2, Zerxo out omky 2 and D22

=3, Zero out only 2,D21 and DZ.2

OuUTPUT

2,021,D22 Matrices with submatrices zeroed out
None

None

F@KTKAN

The columns NF to NL for the first M rows are

initialized to zero for matrices indicated by INDD
indicator.
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KOUTINE:
AUTHOR:
DATE:
PUKPOSE:
USAGE:

PARAMETERS :

CCMMCON :

SUBKROUTINES:

'LANGUAGL:

DISCUSSION:

- o - ——

ZERQUT

0. L. Anderson

Unknown

Set the contents of a block of core to zero.
CALL 2eERQUT (F1kST,LAST)

INPUT

FIRST - Address of first word of block
LAST -~ Address of last word of block

None
None

CAMPASS

This routine is the same as WQZER@, part ot the

SNARK package.
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ROUTINE: CUTNE

AUTHOR: Stig Wahlstrom
DATE: July 1975
PUKPOSEL: Generate a stitfness data set from a subset of an

existing set.
USAGE: CALL CUTNE (SET,NEWSET N@DSET,DATAF1L, KSFSIZE,IRK)

PARAMETERS : I1NPUT

SET _ Existing set number
NEWSET - New set number

MIDSET -~ Nodal subset number
ELEMSET - Element subset number
DATAFIL - File name (use DATAKNF)
KSFSI2E - KSF block size in NEWSET

OUTPUT

COMMON: IRR - LE 0 successful

1 SET not available

2 NEWSET exists already
3 N@DSET not available
4 ELEMSET not available
5

N@LSET and ELEMSET not compatible
SUBROUL I':ES: CUT1,CUT2,CUT3,CUT4H,CUTS,INCR

LANGUAGE: SNARK

—ed et e . - .

v
g
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KUUTINE:
AUTHOK
DATE:

PUKRPOSE:

USAGE:

PAKAMETERS:

COMMON:

SUBROUTINES:

LANGUAGE:

DESCUNF
F. D. Nelson
April 1976

Scan the minimum/maximum margins of safety

array and check for converyence on elemenrr .if. ™les.

SNARK Call DESC@NF (DATAMIN, =N@L(,=10PT1)

INPUT

DATAMIN - Minimum & maximum margins of safety
matrix position

N@LC - Number of loadcases in current stage

BLGCYCL - Pirst design cycle in a do loop range

ENDCYCL - Last design cycle in a do loop range

CURCYCL - Current design cycle in a do loop c:iries

UCPNVERG - Array containing the users convergence
constraint values. Cells 1 thru 13
are for element types 1 thru 13.

ISET - Data set number

1STAGE - BC staqe number

1pP@S - Matrix position offset

INPUT /OUTPUT

12pT1 - Elemenc convergence flaa. Initialized

to 1 by calling routine. Set to zero
Dy DESCPNF if element convergence is
successful.

CZMMPN/USERCEM/BEFCY CL , ENDCYCL , CURCY CL,
CONVERG (17), ISET, ISTAGE, IP@S
INTEGER DATAMIN

None

FZRTRAN

1002.3
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

COMMON :

PARAMETLRS :

DESC@NS

Wt e i ena A A vy wr e e

F. D. Nelson

April 1976

Check for user specified convergence

options.

Any specified option(s) will

be tested for completion.

CALL DESC@NS

COMMPN /USERCIM/BEGCYCL , ENDCYCL, CURCYCY,
CUNVERG (17) , 1ISET, ISTAGE, IP@S

INPUT

BEGCYCL -~ PFirst design cycle in a do loop range

CONVERG ~ Arxray containing the user convergence
constxaint options. Cells 1 thru 13
are for element types 1 thru 13. Cell
14 is the total weight change between
consecutive cycles. Cell 15 is for
ratios of weight change to total weight.
Cell 16 is convergence summary p.~int flag
(=0 skip print; #0 - print summary). Cell
17 is the DESC@PNS execution flag (=0
- test cells 1 thru 15; <0 - convergence
terminated; =1 - co. rergence not required,
cells ' thru 15 are :exo).

ISET - Data set number

ISTAGE - BC stage number

1P@S - Matrix position offset.
Local position is set to IP@S + 1.

INPUT /OUTPUT

ENDCYCL - Last design cycle in a do loop
range. Set to zero by DESC@NS
if error detected.

CURCYCL - Current design cycle in a do loop

series. Set to zero by DESC@NS if
error detected. Set to ENDCYCL if
convergence constraints satisfied.
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SUBROUTINES:
LANGUAGE:

DISCUSSION:

DESC@NF, FILEADD, 1FRREC, SHIFT
SNARK, FOKTRAN

DESCOYNS provides the user with the following
convergence options:

1. Maximum allowable changes for
each selected element type

2. Maximum change in :otal
weight for two consecutive .ycles

3. Maximum ratio of change in
weight to total weight

Convergence c¢r. strajint values must be stored by the
user's control program in commom block USERC#M,
array C@NVERG. DESC@ONS should be called {or
initilization after READ INPUT and at the end of
each design execution cycle. Each call to DESCUNS
must be coupled with a preceeding EXECUTE MASS
(PRACEDURE = n) stat:ement.

10C2.5
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»OUTINE: EXPFLEX

AUTHOR: F. P. Gray
: DATE: June 1974
- PURPOSE: This subroutine expands a symmetric matrix to a

full N*N matrix.
USAGE: CALL EXPFLEX (NTMP,NR ,NP@S,Nj

PARAMETERS: INPUT

NIMP (RR) - A user matrix partitiou stored in
lower triangulai- formac.

NR -~ Row dimensicn ot NTMP

N -~ Row dimension of NP@S

CUTPUT

NP@S(N,N) - Expanded matrix
COMMON: None
SUBROUTINES: None

LANGUAGE: FURTRAN
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ROUTINE:
AUTHOR:
DATE:

PUKRPOSE:

USAGE:

PARAMETERS :

COMMON:

SUBROUTINES:
LANGUAGE:

FILE USAGE:

DISCUSSION:

FLEXF1L
F. P. Gray
May 1973

This routine sets up the flexibility matrix data
tile of the ATLAS-FLEXSTAB interface.

CALL FLEXFIL (INDEX)
INPUDT
INDEX - Flexibility matrix index name (H or L

format}
FXXX000 - Flexibility matrix

oOuTPUT

The flexinility matrix tile (unblocked)
The flex matrix is written onto file SAVESSF as N
records - one row per record.

/KERRJR/

/KOBUFF -~

/KQRNDM/

/MATTAB/

EXPFLEX, GMLKUP, 1INCRB
FPORTRAN, SNARK

MULTRNF

SAVESSF

WARNING - This subroutine accesses data in blank
camon by direct calls to SNARK support
routines. Moditications may be required
for new versions of SNARK.

SNARK subioutines called - LO11

SNARK arrays used - KQODATA
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON:
SUBROUTINES:
LANGUAGE :
FILE USAGE:

DISCUSSION:

GCSGEMM

K. K. Yagi

July 1976

To convert the GCS surface external

storage into matrices on

DATARNF for the GCS-ATLAS interface.

CALL GCSGE@#M (LF1L,1D)

INPUT

LFIL - File on which the GCS surface external
storage is stored.

ip - id name of the geometry component
to be defined.

None

FILEADD ,GCSRD, IFRREC,INCR

FYRTRAN

DATARNF

This routine is entered using the SNARK language
tor matrix manipulation.

GCSGE@ZM checks DATARNF to see if this is the first
geometry component to be defined or if there are
other geometry definitions. It then creates or
modifies matrices accordingly.
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS :

COMMON:
SUBROUTINES:
LANGUAGE:

DISCUSSION:

KSATAT

R. L. Dreisbach

February 1976

Interxface

SAMECS-generated (see reference below)

reduced stiffness matrices to ATLAS for subsequent
ATLAS analyses. The CgEFIL 1 matrix data from a
SPLPAC format fiie are read from an ATLAS restart
file and output on file MULTRNF of ATLAS as a User

Matrix.

CAL_. KSATAT (NIF,NSTR,IRR)

INPUT

NIF - Input tile positioned pioperly at S@PLPAC
matrix. Must be one of the ATLAS restart
tiles (e.g. SAVESSF).

NSTR - Substructure mumber, if the output matrix
is to be used as such. Otherwise, a number
in the range 0 thru 999 to be used to
identify the output matrix KREDXXX.

OUTPUT

IRR - Error indicator.

0 = No errors
1 = Error encountered

KREDXXX - Stiffnescs matrix on MULTRNF file.
XXX is input as NSTR.

None

None

FZRTRAN

The output matrix on the ATLAS file MULTRNF is
identified as a SET/STAGE reduced stiffness matrix
or as a lowest-level substructure reduced stiffness
matrix. This matrix can be used in subsequent
ATLAS analyses provided that the following ATLAS
input data are also provided.
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1. Nodal data containing at least those
nodes associated with the stiffness
matrix.

2. Stiftness elements providing dummy
stiffnesses fcr at least the retained
kinematic freedoms of the matrix. SCALAR
elements are most convenient to effect
these dummy stiffnesses.

3. Boundary condition data which identify
the retained freedoms in the order
associated with the matrix.

4. Other ATLAS data such as Loads, Mass,
etc. to be associated with the retained
freedoms.

Reference: S. L. Barter, et al., “SAMECS Structural
Analysis System--User*s Document, Version
S172E," Boeing Computer Services, Doc.
No. BCS-G0396, Aug., 1974.
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

COMMON:
SUBROUTINES:
LANGUAGE:

DISCUSSION:

LRCGE@ZM
G. N. Bates

December 1975

To convert data intended for the NASA-LRC Airplane
Configuration Program to ATLAS Geometry data.

CALL LRCGE@M (IREAD, IWRITE,IERR)

INPUT

IREAD - User defined file which contains the
NASA-LRC data

IWRITE -~ User defined file which will receive the
ATLAS Geometry data

IERR - Error counter
=0, No errors
#0, Error contained on file IWRITE

None
None
FPRTRAN

NASA-LRC data is read from file IKEAD, converted to

ATLAS Geometry data and written to file IWRITE for
further use by ATLAS.

1002.11
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ROUTINE:
AUTHOR :
DATE:

PURPOSE:

USAGE:

PARAMETERS:

MASSFIL
F. P. Gray

May 1973

This routine sets up the mass/geometry data file of
the ATLAS-FLEXSTAB interface. -

CALL MASSFIL (INDEX,NSET ,NSTAGE)

INPUT

INDEX
NSET -
NSTAGE -
KNGALTX -
KNCT100X -
KRFVOXX -
MDCXXXX -

Card Input:

ouUuTPUT

Mass matrix index name (H or L format)
Data set number

Stage number

Nodal data matrix

Nodal correspondence table

Retained freedom vector

Mass matrix

Reference 1-1

The FLEXSTAB mass/geometry file (un&locked)

SLENDER B@DY REC@RD

WORD

SONOWVNEWN-

7+NN
8+NN

[, ]

"

[ ]
7+2*NN
8+2%NN
94 2%NN

10+ 2*NN

ITEM FORMAT
Yp Floating
20 »
SYMM Integer
ASYMM "
C@DE "
NN "
XN1 Floating
XN2 "
" node coordinate "
- (NN words) "
n [ J
MN1 "
MN2 n
" mass at node b
L {NN woxds) "
" "
ND@F Integer
X 1HX or blank
Y 1HY or blank

yA 1iHZ or blank
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THIN B@DY RECPRD

10+ 2%NN
11+42%NN

10+ 3*NN

10+ 3*NN+8*NP
11+ 3*NN+3%NP
12+ 35N+ 8*NP
T3+35nN+ 8NP
- 14+ 33NN+ R*ND

An end-of-file mark concludes the

COMMON: /KERR@R/
/CONPARS/
/KQBUFP/
/KORNDM/

ITEM FUORMAT
b (7.} floating
Y@ "
7] [
T ”
SYMM INTEGER
ASYMM "
CADE "
NN L]
Np 4
XN1 floating
YN1 "
XN2 »
¥YN2 node coordinates "
" (2*NN words) "
] ]
] "
MN1 ol
MN2 n
" mass at node "
" (NN words) Lol
] ]
N1 Integer
B1 nodes and assoc n
N2 body for each "
B2 panel corner "
" point "
n (B*NP words) "
» 1]
ND@F Int :ger
X 1HX or blank
Y 1HY or blank
4 1HZ or blank

1002.13
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SUBROUTINES:
LANGUAGE:

FILE USAGE:

SETUP, LPPDAREC, 1NCRB

FPRTRAN, SNARK

DATARNF
MASSRNF
SAVESSF

WARNING

This subroutine accesses data in blank
common by direct calls to SNARK support
routines. Modifications may be required
for new versions of SNARK.

SNARK subroutines called - LO11

SNARK arrays used - VODATA

KODATA

1002.14
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON
SUBROUTINES:

LANGUAGE:

SETUP
F. P. Gray
May 1973

This routine sets up the geometric data for the
FLEXSTAB mass/geometry file.

CALL SETUP (KN@L,RKNCT ,MASS, NJUT,KR MR ,MR@W, NN@DE,
1D, NRFV)

1NPUT
KN@D (X,X) - Nodal data matrix
KNCT (X) - Nodal correspondence table
MASS (X,X) - Mass matrix
KR - Row dimensiaon of KN@D
MR -~ Row dimensiaon of MASS
MR@W -~ Pointer to mass matrix terms for the
body
NN@DE - Number of retained nodes tor the body
1D - Body type indicator
NRFV - Retained freedom vector
OUTPUT
N@UT (X) - Geometric data
/KERR@R/
NCUIR
FURTRAN
1002.15



ROUTINE:
AUTHOR:
3 DATE:

» PURPOSE:

USAGE:

PARAMETERS:

COMMON :
SUBKOUTINES:

LANGUAGE ¢

FILE USAGE:

td

STREFIL
F. P. Gray
June 1973

This routine reads a FLEXSTAB net loads file and sets
up the ATLAS nodal loads wmatrices.

CALL STREFIL (NCASES)

INDPUT

The FLEXSTAB net loads file (unblocked)
NCASES -~ The number of load cases (integer)

NOTE: The number of load cases represents
the number of input files, the
number of symmetric cases, or the
number of antisymmetric cases,

whichever is largest.

OUTPUT

OSYMMXX Symmetric nodal loads matrix
QASYMXX ~ Antisymmetric nodal loads matrix

NOTE: The load case numbers will be

assigned sequentially beginning
with the first input file.

/KERR@R/
/KOBUFP/
/KORNDM/
None

FPRTRAN, SNARK

DATARNF
SAVESSF

1002.16
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DISCUSSION:

WARNIRC - Thia subroutine accesses data in
blank common by direct calls to
SNARK support routines. Modifications
may be required for new versions of
SYAKK.

SNARK subroutines called - 1011

SNARK arrays used - VQDATA
RODATA

1002.17
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ROUTINE:

AUTHOK

DATE:

-t R LY .

PURPOSE:

USAGE:

PARAMETERS:

COMMON :

ra

VAMAT

K. R. Helmut

A. Tornallyay

F. P. Gray

December 1976

Calculate shear, moment, and torsion along a wing,
body, and horizontal tail from a given set of panel
airloads and panel weight (symmetric conditions
only)

Reference 1-1

INPUT

The SDSS tape from FLEXSTAB - file SA “F

(Ref. D6-41064-3 FLEXSTAB 1.02.00 Pr<

Description)

The panel weight matrix MDCXXXX

Card Input: Reference Boeing document D6-42315TN

oOuUuTPUT

File SAVESS' - Uniormated Binary (1file per case)

Record Contents
1 x coordinates ¢f VAMAT cuts
2 y coordinates of VAMAT cuts
3 Shear at cut K
4 Net shear at cut K
5 Bending moment at cut K
6 Net bending moment at cut K
7 Torsion at cut K
8 Net torsion at cut K
9 Fanel airload
10 Panel areas
/KERR@R/
/KOBUFP/
/KCRNDM/
/CARDS /
/M1SC/IMAX, IVAM,NPRINT ,LRBCUT,NSCUT,NPS1,NPS2,NCST,
NCS2 ,K@ND

1002.18
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S p SUBROUTINES:
"y LANGUAGE :
‘e FILE USAGE:

T DISCUSSION:

. l
L1 :

e
ol

VAMGE@
VAMIT
VAMaUT

FPRTRAN, SNARK

DATARNF
MASSRNF
SAVESSF
SAVESS1
SCO0SSF

This routine represents the VAMAT proyram
and is used in conjunction with the

FLEXSTAB/ATLAS interface.

1002.19
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1003. NASTRAN TO ArLAS DATA (CONVERSION ROUTINES

’
. Routine Page
¥ BC 1003.2
} CMASS 1003.4
¢ ELESTIP 1003.6
INTNUM 1003.9
IRECPG 1003.10
L@ADS 1003. 11
MATRIAL 1003.13
NASTATL 1003.15
. MIDSTIF 1003.17
REALNUM 1003.19
4
i
?
i
3
P
’
1003.1
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON:

SUBROUTINES :

LANGUAGE:

BC
Kandace K. Yayi
February 1975

To convert NASTKRAN data (SPC,SPC1,ASET, and ASET1
cards) into ATLAS BC data.

CALL BC(NEND)
INPUT
None

QUTPUT

NEND - Equals 1 if an EZF is reached,
otherwise it equals zero.

CQMM@N /NA/CARD (10) , NCARD ,NTAPE , LTAPE , NATAPE

Common block to cammunicate with the calling

program.

CARD - Array which holds the current
NASTRAN card image. (Hollerxrith)

NCARD - Number of cards read in to date.

NTAPE - File where the ATLAS input goes.

LTAPE

File where the ATLAS output qoes.

NATAPE

File containing an echo of the
NASTRAN card images.

OMMPN /PSCEONST/PS (2048) , IP

Common block to receive from N@DSTIF the non-zero
constraints

PS - Vector containing nodes and their
constraints.

ip - Number of words in PS filled with
data.

INTNUM, REALNUM,SH1FT, 1SCAN, PAC, IRECPG

FPRTRAN

1003.2
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DISCUSSION:

BC reads in cards from NTAPE one at a time.
It assumes the first card image has already
been read into the array CARD before the sub-
routine was called. All card images read in
are immediately echoed out to the NASTRAN
output file.

BC writes out the ATLAS card image onto LTAPE
as soon as the NASTRAN code is translated.

BC returns when an BJF is reached or when a
card other than SPC,SPC1,ASET, OR ASET? is
encountered.

A warning message is issued when an EPF is
reached and a continmuation card was expected.
The card is ignored.

The nmaximum number of stages allowed in the
ATLAS BC data is 10. When more than this is
encountered in the conversion, an error
message is issued and only those SPC or SPCH1
cards with SID's already read in will be
converted.

At the end of the BC conversion a table is
printed on NATAPE showing the correspondence
between the ATLAS stage numbers and NASTRAN
set ID°'s.

1003.3



ROUTINE:
AUTHOR:

DATE:

RN Y

PUKPOSE:

USAGE:

PARPAMETERS:

COMMON:

SUBROUTINES:

LANGUAGE:

O~ o i

CMASS
Kandace K. Yagi
February 1975

To convert NASTRAN data (CPNM2 cards) into ATLAS
caoncentrated mass data.

CALL CMASS (NEND)
INPUT
None

OUTPUT

NEND - Equals 1 if E@F is reached, it
otherwise equals zero.

CPMM@N/NA/CAPRD (10) ,NCARD ,NTAPE , LTAPE, NATAPE

Common block to cammmmicate with the calling
program.

CARD - Array which holds the current
NASTRAN card image. (Hollerith)
NCARD - Number of cards read in to date.
NTAPE - File where the ATLAS input goes.
LTAPE - File where the ATLAS output goes.

NATAPE - File containing an echo of the
NASTRAN card images.

INTNUM, REALNUM,SHIFT, IRECQEG

FZRTRAN

1003.4



DISCUSSION:

b

CMASS ri«ads in cards from the input file one
at a tim:. It assumes the first card image
has already been read in before the subroutine
was called. All card images read in are
immediately echoed cut onto the NASTRAN output
file.

It writes out the ATLAS card image onto the
ATLAS output file as soon as the NASTRAN card
is translated.

CMASS returns when an E@GF is reached or when a
card other than C@NM. is encountered.

An e.. .r message is issued when a continuation

card was indicated tor a2 NASTRAN raNM2 card
and an EJPF was reached iustead.

1003.5
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ROUTINE:
AUTHOR:
DATE:

PUKRPOSE:

USAGE:

PARAMETERS :

COMMON:

SUBROUTINES:

ZLESTIF

Kandace K. Yagi

February 1975

To convert NASTRAN data (BAR@R,CBAR,PBAR,CHEXA1,
CHEXA2 ,C@NRZD, Ck@D,PROD , CODMEN , PODMEN ,CTRMEN,
PTRMEN, CQUAD 1,PQUAD1,CTRIA1,PTRIAT,CQUAD2,
PQUAD2,CODPLT, PODPLT ,CTRPLT, PTKPLT,CIRBSC,
PTRBSC, CSHEAR, PSHEAR,CTUBE, PTUBE cards) into
ATLAS element data.

CALL ELESTIF (NEND)

INPUT

None

OUTPUT

NEND - Equals 1 if an E@F is reached,
otherwise it equals zero.

CAMMPN /NA/CARD (10) ,NCARD ,NTAPE, LTAPE , NATAPE

Common block to communicate with the calling
program.

CARD - Array which holds the current

NASTRAN card image. (Hollerith)
NCARD - Number of cards read in to date.
NTAPE - File where the ATLAS input goes.
LTAPE - File where the ATLAS output goes.
NATAPE - File containing an echo of the

NASTRAN card images.
CAMMPN/MC/MC@DE (49, 2)

Common block to receive from MATERIAL the material
codes and their corresponding temperatures and
NASTRAN MID®s.

MC@DE _ Matrix which holds the inforisation.

INTNUM,REALNUM,SHIFT, ISCAN, IRECZG

1003.6
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LANGUAGE:

DISCUSEION:

FPRTRAN

1.

ELESTIF is divided into two sections.

The first section reads in the element cards
putting the P type cards on file JUNKP and the
C type cards on file JUNKC. The C@PNR@D,
CHEKA1, and CHEKA2 cards are put on JUNRCRC.
BARZR is not put on a file but decoded as it
is read in.

The second section takes one card at a time
from JUNRC then looks through JUNKP for a
matching cara. I1f none is fcund, an error
message is issued and the next C type card is
read in. 1f a match is found, the program
goes to the proper place and decodes the
caxds, writing the ATLAS card images on the
output file.

Transfer trom the first section to the second
occurs when a card is encountered that is not
one of the NASTRAN cards mentioned in the
purpose section above, or when an E@F is
reached.

The routine returns when an E@F is reached on
file JUNKC.

The first section checks to make sure all
cards that indicate a continuation cards do
have them. If one is not found, a warning
message is issued and that card is ignored.

Whenever trouble is encountered in trying to
convert an element in the second section, a

warning message is issued indicating the
trouble.

The following shows the correspondence between
the NASTRAN cards and the ATLAS cards they
convert to:

NASTRAN ATLAS

CHEXA 1, CHEXA2 RRICK
CONR@D,CR@D and PR@D

CTUBE BEAM
CBAR and PBAR

RZD or BEAM

1003.7
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CODMEN and PQODMEN, PLATE
CTRMEN and PTRMEN

CQUAD1 and PQUADT, GPLATE
CTRIA1 and PTRIALD,
CQUAD2 and PQUADZ2,
CTRIA2 and PTRIA2,
CODPLT and PQDPLT,
CTRPLT and PTRPLT,
CTRBSC and PTRESC

CSHEAR and PSHEAR SPLATE
ELESTIF assumes the first card image has

already been read into the array CARD before
the subroutine is called.

1003.8



ROUTINE:
AUTHOR:
DATE:

PUKPOSE:

USAGE :

PARAMETERS :

COMMON
SUBROUTINES:
LANGUAGE:

DISCUSSION:

INTNUM

Kandace K. Yagi

~ebruary 1975

To convert a word containing eight Hollerith
characters representing an integer into that
integer number.

I = INTNUM (X)

X - The input Hollerith word to be converted.
1 - The output integer form of X.

Mone

None

FYKTRAN

1. If X is blank, I is returned with a zero
value.

2. The number in X must be stored in contiguous bit
locations (no separating blank characters), but can
otherwvise be located anywhere within X.

3. No warniny messages are printed.

1003.9
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS :

COMMON:

ROUTINES:

- LANGUAGE :

DISCUSSION:

v

IRECPG
Kandace K. Yagi
April 1975

To recognize the cards that are converted to ATLAS
by any of the programs called by NASTATL.

CALL IREC@G (1)

OUTPUT

I - Equals 1 if the card image in array
CARD is recognized. Equals 0
otherwise.

CZMM@N/NA/CARD (10) ,NCARD ,NTAPE, LTAPE ,NATAPE

Common block to communicate with the calling
progranm.

CARD - Array which holds the current
NASTKAN card image. (Hollerith)

NCARD - Number of cards read in to date.

NTAPE - File where the ATLAS input goes.

LTAPE - File where the ATLAS output goes.

NATAPE - File ocontaining an echo of the
NASTRAN card images.

None

FPRTRAN

No warning or error messages are issued.

1003.10
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ROUTINE:
AUTHOR:
DATE:

PUKPOSE:

USAGE:

g PARAMETERS:

COMMON;

SUBROUTINES:

LANGUAGE:

L %

L@ADS

Kandace K. Yagi

February 1975

To convert NASTRAN L@ZADS cards into ATLAS L@ADS
data, NASTRAN FPRCE and MMENT cards into ATLAS
N@DAL L@AD data, and NASTRAN PL@AD2 carxrds into
ATLAS ELEMENT L@AD DATA.

CALL L@ADS (NEND)

INPUT

None

OUTPUT

NEND - Equals 1 if an E@F is reached,

otherwise it equals zero.
COMMON/NA/CARD (10) ,NCARD ,NTAPE,LTAPE,NATAPE

Common block to cammunicate with the calling
program.

CARD - Array which holds the current
NASTRAN card image. (Hollerith)
NCARD - Number of cards read in to date.
NTAPE - File where the ATLAS input goes.
LTAPE - File where the ATLAS output goes.
NATAPE - File containing an echo of the

NASTRAN card images.
INTNUM, REALNUM,SHIFT,SQRT, IREC@G

F@RTRAN

1003. 11
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D1SCUSSION:

LPADS reads in cards from NTAPE one at a time.
It assuny . the first card image has already
been read into array CARD before the
subroutine was called. All cards read in are
immediately echoed out to the NASTRAN output
file.

L@ADS writes the ATLAS card image onto LTAPE
as soon as the NASTRAN code is translated.

If all the scale factors on a NASTRAN L@AD
carxrd are zero, a warning is issued and that
caxd is ignored.

1f an E@F is encountered where a continuation
card is expected, a warning message is issued,
the card is ignored ana L@ADS returns.

LPADS returns when an E@F is reached or when a

card is encountered that is converted in
another routine.

1003.12
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ROUTINE:
’ AUTHOR:
. DATE:
b
M PURPOSE :
R 1
USAGE:
PARAMETERS :
COMMON :
COMMON
. SUBROUTINES:
LANGUAGE:
;-.
i'rl' )
b,
)

MATRIAL
Kandace K. Yagi
Februaxy 1975

To convert NASTRAN data (MAT1 and MAT3 cards) into
ATLAS material data.

CALL MATRIAL (NEND)
INPUT
None

OUTPUTI

NEND - Equals 1 if an E@F is reached,
otherwise it equals zero.

/NA/

Cammon block to communicate with the calling
program.

CARD - Array which holds the current
NASTRAN card image. (Hollerith)
NCARD - Number of cards read in to date.
NTAPE - File where the ATLAS input goes.
LTAPE - File where the ATLAS output goss.
NATAPE - File containing an echo of the

NASTRAN cara images.
CAMMPN/MC/MC@ZDE {49, 2)

Common block to pass to ELESTIF the material codes
and corresponding temperatures.

MC@DE - Matrix holding the information.
INTNUM, REALNUM, IRECOG
FORTRAN
1003. 13
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DISCUSSION:
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MATRIAL reads in carxds from the input file one
at a time. It assumes the first card image
has already been read into array CARD beforse
the subroutine is called. All card images
read in are immediately echoed out to the
NASTRAN ocutput file.

It writes the AT'AS card image onto the ATUAS
outpui file as soon as the NASTRAN card is
translated.

MATRIAL returns when an E@F is reached or wnen
a card other than MAT1?1 or MAT3 is encountered.
A warning message is issned when a
continuation card is indicated and an E@F is
reached.

A check is made to make sure MAT3 cards have a
continmiation card. If not, a warning message
is issued and that card is ignored.

A check is made on the number of materials
defined. 1If the number exceeds 49, ar error
message is issued and the rest of the MAT1 and
MAT3 cards are ignored.

Poisson's ratios in the xy and yz directions
are checked for alrsoclute values greater than
1.0, a war.ing is issued for any such cards

and they are ignored.

1003. 14
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ROUTINE:

' AUTHOR:
DATE:
PURPOSE :

i
USAGE:
PARAMETERS :

. COMMOR :

3

- SUBROUTINES:
P LANGUAGE :
]

NASTATL
RKandace K. Yagi
February 1975

To drive the subroutines which convert NASTRAN data
juto ATLAS data.

CALL NASTATL (LTAPE)
LTAPE - file where the ATLAS output coes.
QAM@N /NA/CARD (10) ,NCARD ,NTAPE , LTAPE ,NATAY -

Common block to communicate with the calling
program.

CARD - Array which holds the current
NASTRAN card image. (Hollerith)
NCARD - Number of cards read in to date.
NTAPE - File where the ATLAS input goes.
LTAPE - File where the ATLAS output goes.
NATAPE - File where ihe NASTRAN caxd images

read in are echoed out teo.

CMMYN/PSC@NST/PS (2048) , IP

Common block to pass the non-zero constrainvs from
NIDSTIF to BC.

PS - Vector containing nodes and their
constraints.

1P - Number of words in PS filled with
data.

CMMPN,/MC/MC@ZDE (U9, 2)

Common block to pass the material -~odes and their
temperatures from MATRIAL to ELESTIF.

MCYDE - Matrix which holds the data.
BC,CMASS,ELESTIF,1#ADS,MATRIAL ,N@DSTIF

FPRTRAN

1003.15
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DISCUSSION:
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NASTATL reads the first card from the input
tile into the array CARD.

It then interrogates the card image finding
which subroutines it should be sent to.

Those subroutines return to NASTATL when they
come across a card they do not convert. They
pass that card image back via the array CARD.

NASTATL either finds the proper subroutine to
send it *0 or writes an error message when the
card can not be recognized. It then reads in
the next card.

When an E@F is reached by either NASTATL or
one of the subroutines, NASTATL returns.

No warning messages are issued.

1003.16



ROUTINE:
AUTIIOR:
DATE:

PURPOSE:

USAGE:

PAFAMETERS :

COMMON :

SUBROUTINES:

LANGUAGE:

NFDSTIF
Kandace K. aqgi
Pebruary 1975

To convert NASTRAN data (G:ID and GRDSET cards)
into ATLAS stiffness N@DAL data.

CALL NDSTIF (NEND)
INPUT
None

OuUT UT

NEND - Equals ' if an EPF is reached, it
otherwise egquals zero.

CO2MMIN /NA/CARD (10) ,NCARD ,NTAPE, LTAPE ,NATAPE

Cammon block to cammmicate with the calling
program.

CARD - Array which holds the current
NASTRAN card image. (Hollerith)
NCARD - Number of cards read in to date.
NTAPE - File where the ATLAS input goes.
LTAPE - File where the ATLAS output goes.
NATAPE - File containing an echo of the

NASTRAR card images.

CAMM@N /PSCPNST/PS (2048) , IP

Common block to receive from NFDSTIFP the non-zero
constraints

PS - Vector containing nodes and their
constraints.

1p - Number of words in PS filled with
data.

INTNUM, REALNUM,ISCAN,SHIFT,PAC, IREC@G

FPRTRAN
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DISCUSSINN:

1.

N@DSTIF reads in cards from the input file one
at a time. It assumes the first card image
has already been read into CARD before the
subroutine was called. All card imsges read
in are immediately echoed out to tne RASTRARN
output file.

It writes the ATLAS card image onto the ATLAS
output file as soorn as the NASTRAN card is
translated.

N@DSTIF returns when an E@F is vreached o:r when
a card other than GRID or GRDSET is
encountered.

No error or warning messages are issued.

1003.18
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ROUTINE:
AUTHOR:
DA1E:

PURPOSE:

USAGE:

PARAMETERS:

COMMON:
SUBROUTINES:
LANGUAGE :

DISCUSSION:

REALNUM

Kandace K. Yaqgi

February 1975

To convert a word containing eight Hollerith

characters representing a real number into that
real number.

R = REALNUM(X)

X - The input Hoilerith word to be converted.

t

R The output real form of X.
None

None

FZRTRAN

1. If X is blank, R is returned with a zero
value.

2. The number in X must be stored in contiguous
bit locations (no separating blank
characters), but can otherwise be located
anywhere within X.

3. No warning messages are printed.

1003.19
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ATLAS TO NASTRAN DATA OONVERSION ROUTINES

Routine

ATNA/ATEXP

BCCNV
BCLDEXP
CNVMA3S
DISPRT
ELEMCNV
ELEMEXP
EXPFILE
LLSCNV
LDPRT
MASSCNV
NADCNV
NPDEX?
PUNPNEL
RETEXP
RETN@DE
SDEXP
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ROUTINE: ATNA/ATEXP

AUTHOR: Kandace K. Yagi

DATE: April 1975

PURPOSE: To convert ATLAS internal data into NASTRAN data orx
to convert ATLAS internal data jatc expanded ATLAS
data.

USAGE: CALL ATNA (1SET,ISTAGE,NCAD,L17,L21,L31,D31%,

NELE,N@D,LDBC,MASS,LISTN)

CALL ATEXP (ISET,ISTAGE,BL,L11,L2?,L31,D31,NELE,
N@D,LDBC,L1ISTA,LISTEXP)

PARAMETERS : INPUT (ATNA)

ISET - Set number

1STAGE - Stage number

NCPND - Mass distribution condition number

L11 - Name of the free loads matrix

L21 - Name of the retain loads matrix

131 - Name of the support ioads matrix

D31 - Name of the support displacement
matrix

NELE - 1 if element data are to be
converted, otherwise 0

N@ZD - 1 1f node data are to be converted,
otherwise 0

LDBC - 1 if loads and BC data are to be
converted, otherwise 0

MASS - 1 if mass data are to be converted,
otherwise 0

LISTN - Output file where the NASTRAN data
goes

INPUT (ATEXP)

ISET - Set number

1004.2
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COMMON :

SUBROUTINES:

LANGUAGE:

1ISTG -

L1 -

L31 -

D31 -

LDBC -

LISTA -

LISTEXP -

CAMM@AN /KORNDM/
CPMMPN /ROBUFP/
CPMMPN /KERROR/
COMMPN/LRCAMM/

Stage number

Always set 0

Name of free loads matxix
Name of retain loads matrix
Name of support loads matrix

Name of the support displacement
matrix

1 if element data are to be
converted, otherwise 0

1 if nodal data are to be converted,
otherwise 0

1 it loads and BC data are to be
converted, otherwise 0

ATIAS input card images, if none set
0

Output file where the expanded ATLAS
is put.

- system common block
~ system common biock
- system common block

-~ L@DAREC common block

CZMMAN/INCREMT/ - ccmmon block of increments used

for creating new user id‘*s when
more than one NASTRAN card is
converted from one ATLAS card-.

SHIFT,IFFREC,N@DEXP , NgDCNV, SMASK, ESPRT'1,
SHELL, INCR,KSFRE@R, ELEMEXP , ELEMCNV,BCLDEXP,
BCCNV, LDSCNV ,MAS SCNV , EXPFILE

FPRTRAN

1004.2
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DISCUSSION:

Subroutine ATNA is used for two purposes. One, to
convert ATLAS internal data to NASTRAN. Two, to
convert ATLAS internal data into expanded ATLAS
data.

Entry point ATNA is used for the ATLAS to NASTRAN
conversion and entry point ATEXP is used for
expanded ATLAS.

The ATZAS to NASTRAN conversion for bC, i@ADS5 and
ELEMENT data takes place in two steps. The first
is oconversion of ATLAS internal to ATLAS expanded.
The second is from ATLAS expanded to NASTRAN.

The ATLAS to NASTRAN conversion for Mass data is
directly from ATLAS internal to NASTRAN.

The ATLAS to NASTRAN conwversion for Nodal data is a
combination of the above two. For the creation of
the GRID cards the conversion is done in the two
step way and for creation of SEQGP cards the
conversion is done directly.

Before calling the subroutine, DATARNF,MASSRNF,
MERGRNF, and SCOORNF must be opened. Also
SCO00SSF,SCO01SSF,SC02SSF, and SCO03SSF and the output
file must be assigned.

Error messages are issued and the subroutine
returns when any of the internal ATLAS matrices
needed for the conversion are unavailable.

For the exparnded ATLAS, if LISTA equals 0 LISTEXP
will just hold the data sets created. If LISTA is
not zero, LISTEXP will hold the data from LISTA
with the expanded ATIAS data sets replacing their
corresponding data.

This routine is coded using the SNARK language for
matrix manipulation.
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ROUTIKNE:
AUTHOX :
DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON :

SUBROUTINES:
LANGUAGE :

DISCUSSION:
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BCCNV
Kandace R. Yagi
December 1974

To convert expanded ATLAS BC data into NASTRAN data
(SPC and ASET cards)j .

CALL BCCNV (NTAPE)
INPUT

NTAPE - The £ile wh re the NASTRAN cards
are written.

CPMM@N/CARDS/ - A L@DAREC common block
CZMM@N/LRC@MM/ - A L@DAREC common block
LZDAREC, SPTFOR

F@RTRAN

1. The ATLAS input cards are assumed to be ou the
input file. If a different file is wanted,
NINT in the common block LRCYMM will have to
be changed.

2. Only one card image is kept at a time.

3. The ASET card is made from the data of four
RETAIN cards. After every fourth RETAIN card
is read in, the ASET card is written to NTAPE.

4. The SPC card is written from the data of one
SUPPGRT card. The SPC caxd is written as soon
as the SUPPPRT card is deciphered.

5. If the first item on a card is not
BEGIN,END,STAGE, SET,RETAIN, or SUPPPRT, the
card is not recognized by this program. A
warning message is issued and the card is
ignored.

1004.5
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BCCNV returns when an END card is reached, or
when a record is encountered which takes up
more than one card. The latter condition is
included so that a comment card can be the
delimiter between the support of inactive
freedoms and the support of active freedoms.
The latter are converted with the "support
displacement® data and therefore should not be
converced here. The SUPPPRT DISPLACEMENT
cards are conveiied by the LDSCNV routine.
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ROUTINE:

AUTHOR:

DATE:

PURPOSE:

USAGE -

PARAMETERS :

COMMON:

SUBROUTINES:

LANGUAGE:

BCLDEXP

Randace K. Yagi

April 1975

To prepare data for and driwve the subroutines which
take internal ATI?®S data and convert it into
expanded ATLAS input data for L@ADS and BC.

CALI, BCLDEXP (1SIT,1STG,L11,L21,L31,D31,KRFV,

INPUT

1sSIT
ISTG
L1t

L21

L31

D31

KRFV

NAIM

-

NDIM, NN)

Set number
Stage number
Loads matrix for the free partition

Loads matrix for the retain
partition

Loads matrix for the support
partition

Support displacement matrix

Flag to indicate if retained freedom
vector is available or not.

Row dimension of KRFV

Number of nodes.

CMMIN/KERRPR/ A system common block

OMMIN/KORNDM/ A system common block

CAMMON /KOBUFP/ A system common block

COMMPN/LRCPMM/ A L@ZDAREC common block
SHIFT,RETEXP,IFRREC, SDEXP,GMLKUP, INCRB,

LDPRT, DISPRT

FORTRAN

1004.7
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DISCUSSION:

BCLDEXP contains SNARK statements.

The expanded ATLAS card image data for L@ADS ig
output on SCO03SSF, for BC it is on SCO2SSF.

BCLDEXP expects the nodal corresnondence table to
be read in at position 1 and the assembly control
vector to be read in at position ? pefore it is
called. It also expects the retained freedom
vector to be read in at position 2 if it is
available.

S e e .
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R ROUTINE: CNVMASS
AUTHOR: M. Tamekuni
DATE: March 1975
’ PURPOSE: To prodnce NASTRAN card images from ATLAS internal
[ $ mass data.
USAGE: CALL CNVMASS (NCT,RRFV,MASS ,NR@WS,N@UT,NRETH@D,ST,
NTYPE,NRET)
) PARAMETERS: I N P UT ,
‘ NCT - Nodal correspondence table g
KRFV - Retained freedom vector ;
_ 3 - Mass matrix §
‘ NR@WS - Row dimension of KRFV :
NRETN@D - Number of retained mass nodes
ST - Matrix to store mass matri: for
ncdes
NgU'T - Output file
NTYPE - Matrix type, diagonal or ful~
NRET - Vector of retained nodes (interrnal
ID’s) .
COMMON ¢ None
SUBROUTINES: <%2ER@UT,SHIFT,NCUIR,¥PPTFPR
LANGUAGE: FZRTRAN
DISCUSSION: NASTRAN C@NM1 cards are created fcomr the
information in the internal ATLAS data.
No error/warning messages are issued.
A -
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ROUTINE:
AUTHOR:
{ DATE:

o PURPOGSEE:

USAGE:

DISPRT

Kandace K. Yagi

March 1975

To print expanded BC support cards of active
freedoms and the loads support displacement cards.

CALL DISPRT (D,NR@W,KACV,KFAV,NCT,NN,LISTLD,LISTBC,

PARAMETERS: INPUT

COMMON :

L1ISTBC -

NUL)

Displacement matrix.

Number of rows in D.
Assembly control vector.
Freedom activity vector.
Nodal correspondence matrix.
Number of nodes in set.

0 if D is a null matrice, otherwise
1.

File where the SUPPORT DISPLACEMENT
card images are written.

File wnere the BC card images are
written.

CZMM@N/LOADS /NFJRC, NF , LC ,LCk

Common block to cammunicate with the callina

program.
NF@RC

NF -

5

. —— e —

Array which holds the active freedom
numbers.

Number of active freedoms.

Number of load cases the matrix will
hold.

Number of load cases processed to
date.

1004.10
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SUBROUTINES:
LANGUAGE :

DISCUSSION:

SHIFT,NCUIR

FYRTRAN

m

(2)

If D is null, only the support cards are
generated. 1f D is not null, both the support
cards and the support displacement cards are
generated.

DISPRT looks at both KACV and KFAV to tind
which nodes and treedoms have displacements.
It then prints out the snpport cards. If D is
not null, it also goes through D printing both
the 2ero and non-zero displacements for the
support displacement data.

NO error or warning messages are issued.

vy VL i
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ROUTI1NE:
AUTHOR:
DATE :

PURPOSL:

USAGE :

PARAMETEKS :

COMMON :

SUBROUTINES:

LANGUAGE ©

ELEMCNV
KANDACE K. Yagi

December, 1975

To convert espanded ATLAS element data into NASTRAN
data (C@NR@D,PBAK,CBAR,PSHEAR,CSHEAR,PTRIA1,CTRIAL,
PCUAD 1,CQUAD 1, CHEXA 1, PTRMEM, CTRMEM , POTMEM , CODMEM

cards) .

CALL ELEMCNV {NTAPE)

NTAPE -

the file where the NASTRAN card
images are written.

COMMAIN/CARDS/ A IDAREC common block.

CORMON/LRCOMM/ A 1@DAREC common block

CAMM@PN/ INCRERT /

NL, NU

Common block which holds the
increments used when one ATLAS
card creates two or more
NASTKAN cards. The increments
are added to the ATLAS user
number to create new wASTRAN
user numbers.

SPAR and O@VER midnodes
(default 10000,20000)

IPL1,IPL2 - PLATE stiffening (default -
10000,20000)

IR@GDU, IRPDL Upper and lower RUDS of SPAR
(default - 10000,20000)

ICVU,LCVL - Basic CYPVER (default - 10000,
20000) .

ICVUt,ICVu2 Urper CYVER stiffening (default
- 12000, 14000)

ICVL1,17VL2 Lowexr CPVER stiffening (default
- 22000, 2u4000)

L@DAKEC ,@PTFPK ,SRIFT

FYWRTRAN
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DISCUSSION: 1. The ATLAS input card images are assumed to be

’ on the input file. 1f a different file is
. wanted, NINT in the common block LRCZMM has to
- be changed.
1 2. Only one ATLAS card image is kept at a time.

| 3. RPD and SR@D are converted to C@NR@D.

4. SPAR is converted to CNR@PD,CSHEAR and PSHEAR.

5. BEAM is converted to PBAR and CBAR.

~1
-3
.

CYUVER and PLATE are converted to CTRMEM and
PTRMEM, or CODMEM and PQODMEM.

7. GPLATE is converted to CTRIA1 and PTRIAT, or
CQUAD1 and PQUADT.

’i 8. BRICK is converted to CHEXAT1.
9. SPLATE is converted to CSHEAR and PSHEAR.

10. Off-set PLATES, BRICKs with more than 8 nodes,
and SCALAR elements are not converted. If any
of these are encountered, a warning message is
issued and the element is ignored.

11. A check is made on the lumping factors of
SPARS. It they are not zero a warning message
is issued and they are assumed zero.

12. 21A,Z22A,23A,218,22B, and Z3B, and Z3B in CBAR
cards are not set. Comment cards are issued
3 to indicate what they should be.

13. No material property definition cards are
created by this program. MAT1 and MAT3
comment cards are issued when an element is
converted that needs one.

. 1If a card other than BEGIN,END,RZD, BEAM,SPAR,
C@VER, PLATE ,GPLATE ,BRI1CK ,SP@OD,SPLATE, or
SCALAR is encountered, a warning is issued and
the card is ignored.

-

15. ERLEMCNV returns when an END card is reached.
There is no check for EgF.

L NO error messages are issued.

B TR R T LR
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ROUTINE:
AUTHOR:

DATE:

Rl

PUKPOSE:

USAGE:

PARAMETERS:

SUBROUTINES:

LANGUAGE:

DISCUSSION:

ELEMEXP
S. Wahlstrom
June 1972

To create expanded ATLAS input cards from the KSF
matrices.

CALL ELEMEXP (KSF,NCT,FIL,PRAPFW)

INPUT

KSF - Matrix containing element data.

NCT - Nodal correspondence table.

FiL - File where the expanded ATLAS data
goes.

PRPPFW - Fleld width used for section
properties.

OUTPUT

None

SHIFT,NCUIR, PUMJNEL

FPRTRAN

ELEMEXP does the setting up of the intormation for
the card images. It pases this information to
PUN@NEL which does the actual writing of the card.

No error or warning messages are issued.
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ROUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS :

COMMON:
SUBROUTINES:

LANGUAGE:

W e

EXPF1LE

Randace K. Yagi

April 1975

To create an ATLAS input deck from a given ATLAS
deck and one to four replacement input data sets.

CALL EXPFILE (I1ISET,LI1STA,lLiSTEXP,LNOD,LELE,LBC,

INPUT

ISET

LISTA

LISTEXP

LELE

LDBC

None

LLD,N@D,NELE, LDBC)

Set number.

If 1, no ATLAS input data to be
changed, otherwise the input Jdata
will be changed.

Output file containing the modified
input data.

File of new nodal data.
File of new element data.
File of new BC data.

File of new L@ADS data.

If 1 then replace nodal data,
otherwise N@D = 0.

If 1 then replace element datc,
otherwise NELE = 0.

If 1 then replace loads and BC,
otherwise LDBC = 0.

ISCAN ,K@MSTR ,NSCAN, LSTRNG

FPRTRAN

1004.15
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DISCUSSION:

It LISTA is 0, only the replacement sets indicated
are placed on LISTEXP. IN@D and/or LELE make up
the stiffness data set.

It LISTA is a file name, it is searched for the
stiffness, loads, and bC data sets. If any of
these data sets are found on LISTA, and the
corresponding indicator (N@D,NELE,LDBC) is turned
on, that data set will be substituted in the input
deck.

If there is moxe: tnan one stiffness, loads, or BC

data sets in the input file, just the first one is
replaced.
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ROUTINE:
AUTHOR:
DATE:

- PURPCSE:

USAGE:

PARAMETERS:

COMMON:

' SUBROUTINES:
LANGUAGE:

DISCUSSION:
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LDSCNV
Kandace K. Yagi
December 1974

To convert expanded ATLAS L@ADS data into NAST AN
data (FgRCE,MPMENT, and SPC cards).

CALL LDSCNV (NTAPE)
INPUT

NTAPE - File where the NASTRAN cards are

written.
OMMPN/CARDS/ A I@DAREC common block.
COMMIN/LRCOMM/ A 1PDAREC common block.
LODAREC, PPTF@R . SORT
FPRTRAN
1. The ATLAS input card images are assumed to be

on the input file. If a different file is
wanted, NINT in the common block LRCOZIMM has to

be changed.

2. Only one card image is kept at a time.

3. Nodal loads data is converted into FPRCE and
MOMENT cards.

4. SUPP@RT DISPLACEMENT cards are converted into
SPC carads.

5. Cards not recognized by this program trigger a
warning message and are then ignored.

6. LOUSCNV returns when an END L@ADS card is

reached.
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POUTINE:
AUTHOR:
DATE:

PURPUSE:

USAGE:

PARAMETERS:

COMMON:

IDPRT
Kandace K. Yagi
March 1975

To store the loads in a dummy matrix and then use
that matrix to print ATLAS cards i< expanded form.

CALL 1LDPKT (L,LR@W,KAL(CV,KFAV, 1IDUMM,NN,NCT ,MATR,

LDWP,LIST)
INPUT
L - Loads matrix.
“ROW - Number of rows in L.
RACV - The assembly control vector.
KFAV - The freedom activity vector.
IDUMM - A dummy matrix.
NN - Number of nodes in set.
NCT - Nodal correspondence matrix.
MATR - 15 if free loads matrix
30 1f retain loads matrix
45 if support loads matrix.
LDWR - 1 if this is the last matrix to be
read in and a print is wanted.
0 if no print is wanted.
LIST - File where the ATLAS card images are

to be printed.

OUTPUT

None
COMMPN /LPADS /NFPRC,NF,LC,LCR

Common block to communicate with the calling
program.

NF@RC - Array which holds the active freedom
numbers.
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SUBROUTINES:
LANGUAGE:

DISCUSSION:

NF - Number of active freedoms.

1C - Number of load cases the dummy
matrix will hold.

LCR - Number of load cases processed to
date.

SHIFT,NCUIR

FORTRAN

1. In the calling program IDUMM should be set up
such that the number oxr rows equals NN and the
number of columns equals NF times LC.

2. LDPRT goes through L only looking at load
cases LCR + 1 to LCR + LC. It reads each row
of L finding out which node and freedom it
represents by examining KACV and KFAV. It
then puts the information from L into its
proper place in IDUMM.

3. I1f LDWR equals 1, LDPRT will print the
expanded ATLAS load cards for load cases LCR +
1 through LCR + LC using only the non-zero
load values in IDUMM.

No error Oor warning messages are issued.
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RCUTINE:
AUTHOR:
DATE:

PURPOSE:

USAGE:

PARAMETERS:

COMMON:

SUBROUTINES:
LANGUAGE:

DISCUSSION:

MASSCNV
M. Tamekuni
March 1975

To create NASTRAN card images from the internal
form of ATLAS data.

CALL MASSCNV (NSET,NCJND , NGUT , NRGWS , NR)

INPUT

NSET - Set number.

NO@AND - Stage number.

NKPWS - Number of rows in KRFV matrix.

NR - Number of retained nodes.
QUTPUT

NPUT - File where the NASTRAN output goes.

CPMMAN,/KORNDM/ A system common block.
C2MM@N/KQBUFF/ A system common block.
CZMMPN/KERRGR/ A system comnmon block.

SHIFT, INCR,IFRREC,iNCRB,RETN@DE ,CNVMASS

FPRTRAN

MASSCNV contains SNARK statements.

MASSCNV reads the appropriate matrices and then
calls RETNGDE and CNVMASS to do the actual

conversion to card images.

Error messages are issued when matrices needed for
the conversion are not found.
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0 ROUTINE:
AUTHOR:
DATE :
PURPOSE:

]
USAGE:
PARAMETERS:

¥
COMMON:

e

:

]

1
SUBROUTINES:
LANGUAGE:

[

g 4 e - e a -

NPDCNV
Kandace K. Yagi
December 1974

To convert expanded ATLAS nodal data into NASTRAN
data (GRI1D,MPC, and SEQGP cards).

CALL N@DCNV {NTAPE)

NTAPE - The file where the NASTRAN card
images are written.

CAMM@N/CARDS/ A 1¢DAREC common block.
CPMMPN,/LRCEMM/ A IPDAREC common block.

CAMM@N / INCREMT /Common block which holds the
increments used when one ATLAS card
creates two or more _ASTRAN cards.
The increments are added to the
ATLAS user number to create new
NASTRAN user numbers.

NL,NU - SPAR and (OVER mid-nodes {default -
10000,20000)

IPL1,IPL2 - PLATE stiftening (default -
10000,20000)

IRPDU,IRPAL - Upper and lower RODS of SPAR
(defaulc - 10000,20000)

I vi,ICVL - Basic CUVEK (default - 10000, 20000)

ICVU1,ICVU2 - Upper COVER stiffening (default -
12000, 14000)

iCVL1,LCVL2 - Lower COVER stiffening (default -
22000,27000)

1PDAREC, PPTF@R

FZRTRAN
1004 .21
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DISCUSSION:

)

(2)
(3

()

(3)

(6)

The ATLAS input card images are assumed to be
on the input file. 1If a different file is
wanted, NINT in the common block LRCZMM has to
be changed.

Only one card image is kept ¢ . time.

Node cards specifying three coordinates are
converted into one GRID card. Node cards
specifying four coordinates are ccnverted into
two GRID cards and one MPC card.

A SEQGP card image is made after every fourth
GRID card is created.

NGDCNV does not check for unrecognized cards
or for E@F's before the END N@PDAL DATA card.

N@DCNV returns when an END N@DAL DATA card is
reached.

No error or warnirj messages aire issued from
N@DCNV .
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ROUTINE: N@DEXP

AUTHOR: S. Wahlstrom

DATE. June 19672

PURPOSE: To create expanded ATLAS input cards from the nodal

data matrix.

USAGE: CALL N@GUEXP (N@DMAT, iN,NN ,NCT,FI1LE ,F@RMAT)

PAKAMETEKRS: IRPUT
NZDMAT
RN
NN
NCT

FILE

FPRMAT

COMMON : None

SUBROUTINES: @PTrek,NCULK

LANGUAGE: FPRTRAN

Nodal data matrix.

Row dimension of NZDMAT.
Number of iindcc Jr set.
Nodal correspon <nce table.

File on whicn the expanded ATLAS
ippuv ¢-.ta azse written.

The punch format
GE ¢ desired field width
(7 < FORMAT < 15)

L™ 0 desired field width but decimal
poant line up.

DISCUSSION: The nodes are printed out in user order.

NO error messages are issued.

1004.23
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ROUTINE: PUN@NEL

AUTHOR: S. Wahlstrom
DATE: June 1972
PUKPOSE: To create expanded ATLAS input card images of

ELEMENT data.

USAGE: CALL PUR@NEL (1D, MAT,1EMP ,USERID,N@DES ,NN@LES ,
PROP ,PRGPFW ,NPRPP,FIL)

PARAMETERS: INPUT

D - Element type (INTEGER)

MAT - Material oode.

TEMP - Temperature.

USERID - ELement user id (integer).

N@DES - Vector of user node numbers.

NNGYDES - Number of nodes.

PR@P - Vector of element properties.

PRPPFW - Field w;dth used for section
properties. (integer)

NPR@P - Number of properties.

FIL - Output tile.

COMMON: None

SUBROUTINES: @PTFgR

LANGUAGE: FPRTRAN

DISCUSSION: PUNGNEL takes the input inftformation and creates
ATLAS element card image.

No error or warning message is printed.
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KROUTINE:
AUTHOR:
DATE:
PURPOSE:
USAGE:

PARAMETERS :

COMMON:
SUBROUTINES:
LANGUAGE :

DISCUSSION:

RETEXP

M. Tamekuni

March 1975

To create ATLAS RETAIN card images.

CALL KETEXP (NRET,NCT,NGUT, NDIM)

INPUT

NRET - Retained treedom vector (KRFV).
NCT - Nodal correspondence table.
NJUT - Output tile.

NDIM - Dimension of NRET

None

SHIFT,NCUIKk

FPKTKAN

RETEXP takes the information from NRET and NCT and
creates expanded ATLAS input data.

No error or warning essages are issued.
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ROUTINE:
AUTHUR:
DAT...

PURPOSE:

USAGE:

PAKAMETERS:

COMMON:
SUBKOUTINES:
LANGUAGE:

D1SCUSSION:

RETNJDE
M. Tamekuni

March 1975

To compute the number of retained nodes and create

a vector containing those nodes.

CALL RETN@DE (KACV,NR,NRETD@DL , NRET)

INPUT
KACV - Assembly ocontrol vector.
NK - Number of nodes.

¢uT?2U0T

NRETN@D - Number of retained nodes.
NRET - Vector of retained nodes.
None

None

FORTRAN

A pass is made thiough KACV and a check is made
non-zero rreedoms. These non-zero treedoms are
counited and put into the vector.

o error or warning messages are issued.
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ROUTINE:
AUTHOR:
DATE :

PUKPOSE:

USAGE:

PARAMETERS :

CUMMOUN:
SUBKRCUTINES:
LANGUAGE:

DISCUSSION:

SDEXP
M. Tamekuni
Maxrch 1975

Create ATLAS data SUPPPR1 cara images for inactive
treedoms.

CALL SDEXP (KFAV,NCT,NJUT ,NN@DES)

INPUT

KFAV - Freedam activity vector.

NCT - Nodal correspondence table.

NAUT - Output file.

NNUDES - Number of nodes.

None

SH1FT,NCUIR

FORTRAN

SDEXP takes the intoxmation trom KFAV and NCT and
writes it to NJUT in the torm ot expanded ATLAS

input <2ata.

No error or warning messages are printed.
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