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[NTRODUCTION

The Programmer's Manual is one of four manuals that constitute the documentation for NASTRAN,
the other three being the Theoretical Manual, the User's Manual and the Demonstration Probiem
Manual. The Programmer's Manual is divided into seven major sections: Section 1, NASTRAN Program-
ming Fundamentals; Section 2, Data Block and Table Descriptions; Section 3, Subroutine Descriptions;
Section 4, Module Functional Descriptions; Section 5§, NASTRAN - Operating System Interfaces; Section

6, Modifications and Additions to NASTRAN; and Section 7, NASTRAN Support Programs.

Section 1 is a general overview of the program, and as such it should be read as background

material for all sections which follow.

Section 2 contains descriptions of the daia blocks, which are the principal means of data
communication between the program's functional modules (a module is defined to be a group of sub-
routines which perform a specific function) and the NASTRAN Executive System. Two indexes for the
data block descriptions, one sorted alphabetically on data block names and the other sorted alpha-
betically on the names of the modules from which the data blocks are output, are given in Sections
2.2.1 and 2.2.2 respectively. Section 2 also contains a) descriptions of tables, both core and
noncore resident, maintained by the NASTRAN Executive System and b) descriptions of miscellaneous
tables which are accessed by a class of modules. Alphabetical indexes for these tables are given
at the beginning of Sections 2.4 and 2.5 respectively.

Sections 3 and 4 contain descriptions of the (utility or general purpose) subroutines and
modules of NASTRAN respectively. The reader is directed to the alphabetical indexes, sorted on
entry point names, in Sections 3.2 and 4.1.3'respective1y for these sections. An index to the

Module Functional Descriptions, sorted alphabetically on module names, is given in Section 4.1.2.

The reader is urged to read the introductory material to Sections 3 and 4 before using these

sections.

Section 5 treats computer and operating system dependent matters such as operating system

control cards and generation of the absolute (executable) NASTRAN system.
Section 6 describes the means by which modifications and additions to NASTRAN are implemented.
Section 7 describes several auxiliary programs used to maintain or interface with NASTRAN.

The learning of any new system, whether it be an operating system or a large applications
system 1ike NASTRAN, is made more difficult than it ought to be because of the use by the designers

of the system of new mnemonics, acronyms, phrases and "buzz" words. In order to aid the reader in
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Tearning such commonly used NASTRAN terms, a single source reference, Section 7, the NASTRAN
Dictionary, of the User's Manual is provided. The programmer is adivsed to secure a copy of at

least this section of the User's Manual for his day-to~day reference.
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1. NASTRAN PROGRAMMING FUNDAMENTALS

1.1 PROGRAM OVERVIEW

1.1.1 Objectives

The NASTRAN program has been designed according to two classes of criteria. The first class
relates to functional requirements for the solution of an extremely wide range of large and com-
plex problems in structural analysis with high accuracy and computational efficiency. These cri-
teria are achieved by developing and incorporating the most advanced mathematical models and com-
putational algorithms that have been proven in practice: In particular, they are achieved by
providing such features as the bandwidth-with-active-column technique in matrix decomposition;
packing routines to take maximum advantage of.matrix sparsity so as to conserve input/output time;
highly stable and efficient algorithms for the solution of problems in eigenvalue analysis and
transient response; and an elegant approach to modeling the effects of control systems and other

nonstructural components.

The second class of criteria relates to the operational and organizational aspects of the
program, These aspects afe somewhat divorced from structural analysis itself; yet they are of
equal importance in determining the usefulness and quality of the program. Chief among these

criteria are:
1. Simplicity of problem input deck preparation,
2. Minimization of chances for human error in problem preparation.
3, Minimization of need for manual intervention during program execution.
4, Ease of program modi?ication and extension to new functional capability.

5. Ease of program extension to new computer configurations and operating systems, and

generality in ability to operate efficiently under a wide set of configuration capabilities.
6. Capability for step by step problem solution, without penalty of repeated problem set up.

7. Capability for problem restart following unplanned interruptions or problem preparation

error.
8., Minimization of system overhead, in the three vital areas:

a. Diversion of core storage from functional use in problem solution.
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b. Diversion of auxiliary storage units from functional to system usage.

c. System housekeeping time for performing executive functions that do not directly

further protlem solution.

These criteria are achieved in HASTRAN through modular separation of functional capabilities,

organized under an efficient, problem-independent Executive System,

This approach is absolutely essential for any complex multi-operation, multi-file application

program such as NASTRAN. To see this, one must examine the implications of modularity in program
organization.

Any application computer program provides a selection of computational sequences. These are
controlled by the user through externally provided options and parameter values. Since no user
will wish to observe the result of each calculation, these options also provide for the selection

of the data to be output.

In addition to externally set options, internal switches whose setting depend upon tests
performed during the calculations will control the computation sequences. There is, therefore,
a natural.separation of computations into functional blecks. The principal blocks are called
functiona] modules; modules themselves of course may, and usually must, be further organized on a

sub-modular basis.

Despite this separation, however, it is clear that modules cannot be completely independent,
since they are all directed toward solution of the same general problem. In particular, they
must intercommunicate data among themselves. The pfincipal problem in orgarizing any application

program, large or small, is designing the data interfaces between modules.

For small programs, the standard techniques are to commuricate data via subroutine calling
sequences and common data regions in core. For programs that handle larger amounts of data,
auxiliary storage is used; however, strict specifications of the devices used and of the data
record formats are usually imposed.

The penalty paid is that of “side effects". A change in a minor subroutine initiates a
modification of the data irterfaces that propagates through the entire program. When the program
is small, these effects may not be serious, For a complex program like NASTRAN, nowever, they

would be disastrous.
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This problem has been solved in HASTRAN by a separation of system functions, performed by
an Executive System, from problem solution functions, accomplished by modules separated strictly
along functional lines. Each module is independent of all other modules in the sense that
modification of a module, or addition of a new module, will not in general require modification
of other modules. Even so, programming constraints on module development do exist but are minor.

The essential restrictions are:

1. Hodules may interface with other modules only through auxiliary storage files, as opposed

to passing information between each other while in core,

2. Since the availability and allocation of auxiliary files for module execution interact
with the execution of other modules, no module can specify or allocate files for its input or

output data, All auxiliary storage allocation is reserved as an Executive function.

3. Modules operate as independent subprograms, and may not call, or be called by, other

modules. They may be entered only from the Executive System.

4. Modules may interface with the Executive System through a parameter table that is
maintained by the Executive System. User-specified options and parameters are communicated
to modules in this way. The major line of communication is one-way, from user to Executive

routine to module. However, in addition, an appreciable two way communication, from module

back to executive routine (and therefore to other modules) is permitted via the parameter table,

5. Intra-module parameter communication is format-free in the sense that each module
defines and orders its own local parameter set internally. Thus each module is

independent of common data formatting by any other module.

No other constraints, except those imposed by the resident compilers and operating systems,

are required for functioral modules.

1.1.2 Program Organization

Because of the very large size of the NASTRAN program (more than 1500 decks and 800 individual
overlay segments), execution as one physical program was not possible. However, to meet the
stated design objectives, it was required that NASTRAN appear to the resident operating system as

one program.
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A program structure evolved which is basically computer independent, although the way in

which the code structure is supported varies across the computers.

The NASTRAN program is divided into a series of logical pieces called links, Each link con-
tains its own root segment (the set of subprograms which is always core resident for that link)
and its own complete overlay structure. Each link is capable of performing a predefined subset
of NASTRAN operations, Communication between links occurs through computer files. Control of the
sequence of execution of the links is performed entirely by the NASTRAN program and requires no
operator intervention, As a result of this approach, a NASTRAN program execution appears to the
resident operating system as a normal batch job to be processed in the batch stream, Detailed
descriptions of the way in which the link structure is implemented on each computer are given

in section 5.
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7.2 NASTRAN EXECUTIVE SYSTEM
1.2.1 Introduction

The essential functions of the Executive System are:

1. Establish and control the sequence of module executions according to options specified
by the user.

2. Establish, protect, and communicate values of parameters for each module.

3. Allocate system files to all data blocks (a data block designates a set of data, matrix
or table, occupying a file) generated dufing program execution. A file is "allocated" to a
data block, and a data block is "assigned" to a file. The general data block I/@ routine

(GING) and the data card conversion routines (XRCARD and RCARD) are considered Input/Output

utilities and are discussed separately in section 1.6.

4. Maintain a full restart capability for restoring a program execution after eqither a

scheduled or unscheduled interruption.

he Executive System is open-ended in the sense that it can accommodate an essentially
unlimited number ¢f functional modules, files, and parameters. Modification of the Executive
System nécessary for change, addition, or extension of functional modules is restricted to

changes in entries in control tables stored within the Executive routines.

Program execution is divided into two phases: 1) the Preface, in which modules XCSA, IFP1,
XS@RT, IFP and XGPI are executed to: a) process the NASTRAN input data deck and b) perform
general problem initialization; and 2) the program body itself, in which the sequence of program
operations is controlled by the Operation Sequence Control Array (@SCAR) Executive table, which
was developed in the XGPI module of the Preface. A diagram of a sample NASTRAN input data deck
is shown in Figure 1. Note that a NASTRAN input data deck consists of 3 separate decks: 1) the
Executive Control Deck, 2) the Case Control Deck and 3) the Bulk Data Deck. A detailed descrip-
tion of the contents of the NASTRAN data deck is given in section 2 of the User's Manual. The
flow of operations during the Preface is presented in Figure 2. The numbers in the blocks in
Figure 2 refer to section numbers where more detailed explanations of the subroutines and modules

can be found.
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INPUT Module Card
ENDDATA

Bulk Data Deck

Case Control Deck

Substructure Control Deck

———e

= Executive Control Deck

" NASTRAN Card

Figure 1. Sample NASTRAN Input Data Deck.
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ENTRY

Generate the Initial File Allocation

Tables (GNFIAT-3.3.4)

!

Read and Analyze the Executive
Control Deck (CSA-4.2)

Automated
Substructuring
?

Process the Substructure
Control Deck (ASDMAP-4.127)

Process the Case Control Deck
(IFP1-4.3)

i

Sort the Bulk Data Deck
(XSPRT-4.4)

|

Process the Bulk Data Deck
(IFP-4.5)

Yes Soecial Yes

\@y
?

0

Further Process Data Specific to

the Conical Shell Problem (IFP3-4.6)

|

Further Process Data Specific to the
Hydroelastic Problem {IFP4-4.89) or
Acoustic Problem (IFP5-4.90)

— —

[

Perform General Problem
Initialization (XGPI-4.7)

Figure 2. Flow of operations during the Preface.
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1.2.2 Executive QOperations During the Preface

The sequence of Preface operations shown in Figure 2 is controlled by the Sequence Monitor
Initialization subroutine, SEMINT (see section 3.3.3). Each routine called by SEMINT is dis-
cussed in the following sections. The numbers in the section headings refer to section numbers

where more detailed information on the subroutine or module can be found.
1.2.2.1 Generation of the Initial File Allocation Tables (GNFIAT section 3.3.4)

Two file allocation tables are maintained by the NASTRAN Executive System. One table, FIAT,
(see section 2.4) defines the files to which da;a blocks generated during solution of the problem
will be allocated. The second table, XFIAT, (see section 2.4) includes files to which permanent
Executive data blocks, such as the New Problem Tape, the 01d Problem Tape, plot tapes, and the

User's Master File are assigned.

The New Problem Tape will contain those data blocks generated during the solution that are
necessary for restarting the problem at any point. The 01d Problem Tape contains the data blocks
saved from some previous execution that may serve to bypass steps in the solution of the new
problem. The User's Master File is a permanent collection of useful information, such as ﬁaterial

properties, that may be used to generate input data.

The generation of the XFIAT and FIAT tables is a computer dependent operation since direct
interface with the operating system of the computer must be made. The GNFIAT routine, which
accomplishes this function, 1nterrogatés file tables in the nucleus of the operating system.
Files which are available for use by the NASTRAN program are reserved, and the unit numbers for
these files are stored in the NASTRAN file allocation tables. An indication of which units are
physical tapes is also stored, If the number of files available is insufficient to run the pro-

blem, an error message is generated, and the run is aborted.
1.2.2.2 Analysis of the Executive Control Deck (XCSA Section 4.2)

The Executive Control Deck is processed and analyzed by the XCSA Executive Preface module.
The Executive Control Deck includes cards which describe the nature and type of solution to be
performed. This includes an identification of the problem, an estimated time for solution of the
problem, the approach, a selection of the Rigid Format to be executed or an alternative sequence

of NASTRAN operations (DMAP) to control the solution, a restart deck from a previous run if the
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solution is to be restarted, an indication of any diagnostic printout to be made, a specification
of whether the problem is to be checkpointed or not, and, if a Rigid Format is selected, any
desired alterations to that format. Section 2 of the User's Manual should be consulted for the
formats of, and restrictions on, each of the cards in the Executive Control Deck. The approach
(APP) card, and the solution (S@PL) card, which selects a particular solution (Rigid Format) to be

executed, are worthy of special note. However, first some introductory definitions are required.

The sequence of operations to be executed during the program body is written in a data block
oriented language called DMAP, an acronym for "Direct Matrix Abstraction Program". A DMAP instruc-
tion is a statement in the DMAP language, a DMAP sequence is a set of DMAP instructions, and a DMAP
loop is a DMAP sequence to be repeated. A DMAP module is one which is "called" by means of a

DMAP instruction.

A Rigid Format consists of: a) a fixed pre-stored DMAP sequence and b) its associated
restart tables., A Rigid Format performs a specific (structural) problem solution. Section 3 of
the User's Manual presents the DMAP sequence and the associated restart tables for each Rigid

Format.

The APP card of the Executive Control Deck defines the prablem solution approach. The APP
card is required, and there are two options on the APP card: DISPLACEMENT or DMAP. The S@L card
f.as the form

SgL n,m
where n = Rigid Format number, and m = a subset of the Rigid Format. The SPL card is required if
the DISPLACEMENT option is chosen on the APP card. The SPL card must not be present in the deck
if the DMAP option is chosen,

In addition to using the Rigid Formats provided automatically by NASTRAN, the user may wish
either t§ execute a series of modules in a manner different from that provided by the Rigid
Format, or to perform a series of matrix operations which are not contained in any existing Rigid
 Format. If the modifications to an existing Rigid Format are minor, the ALTER feature described
in Section 2 of the User's Manual may be employed. Otherwise, a user-written Direct Matrix

Abstraction Program (DMAP) should be used, in which case the card
APP DMAP

must be used. Chapter 5 of the User's Manual discusses DMAP.
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Each of the cards comprising the Executive Control Deck is read via XRCARD (3.4.19) and
analyzed. Depending on the card, information is either stored in various Executive tables main-
tained in core storage or written in the Executive Control Table (2.4.2.5) on.the New Problem
Tape for further processing during the general problem initialization phase (XGPI-4.7) of the
Preface. Figure 3 presents the format of the Problem Tape. The formats of the New and the 0ld

Problem Tapes are identical; only chronology defines their separate functions.

1.2.2.3 Processing of the Substructure Control Deck (ASDMAP, Section 4.127)

The substructure control deck is read and processed when the card APP=DISP,SUBS is defined
in the Executive Control Deck, described above (Section 1.2.2.2). These data consist of substruc-
ture phase and operating file definitions, mode controls, and specific operational commands. This

deck is read, decoded via XRCARD (Section 3.4.19), and processed to generate the following:

1. The Substructure Operating File (SPF) data which is used to initialize the system table

/SOFCPM/ (Section 3.6.34) for subsequent I/@ operations.

2. The parametric data for each substructure command which s written on the Case Control data
block, CASECC, in the form of one record per command. Note that the header record is

changed to read CASESS instead of CASECC.

3. DMAP ALTER card images for each substructure command which are copied to the New Problem
Tape in the XALTER location shown in Figure 3. Any existing user-defined ALTER cards in
the Executive Control deck are merged in sequence with the automatically-generated DMAP

ALTERS.

In substructure analysis the user controls the restart of substructure operations by direct
definition of the steps to be performed, and storage/retrievals of substructure data are processed
internally. However, the user is allowed to execute a normal checkpoint/restart within the

NASTRAN portion of a substructuring operation using the normal NPTP and @PTP procedures.

1:2.2.4 Processing of the Case Control Deck (IFP1 Section 4.3)

The Case Control Deck includes the following classes of cards: selection of specific sets
of data from the Bulk Data Deck, selection of printed or punched output, definition of subcases
definition of structural plots to be made, and definition of XY plots to be made. Section 2 of

the User's Manual discusses in detail all cards of the Case Control Deck.
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This deck is read via XRCARD (3.4.19) and processed. Information defining set selection,
output selection and subcase definition is written into the Case Control data block, CASECC.

Information defining plot requests is written in the Plot Control (PCDB) and XY Control (XYCDB)

data blocks.

If the problem is a restart, a comparison with the Case Control Deck from the previous run
is made. Differences are noted in an Executive restart table, which is used in the general pro-

blem initialization phase (XGPl-4.7) of the Preface.
1.2.2.5 Sorting of the Bulk Data Deck (XSPRT Section 4.4)

The function of the XSPRT routine is to prepare a file on the New Probiem Tape (see section
1.2.2.1) which contains the sorted Bulk Data Deck (bulk data). Operation of the routine is
influenced by the type of run. If the run is a cold start, the bulk data is read from the system
input file (e.g. card reader) or the User's Master File, sorted, and written on the New Problem
Tape. If the run is an unmodified restart, (restarts are discussed in section 1.10), the bulk
data is copied from the 01d Problem Tape (see section 1.2.2.1) to the New Problem Tape. If the
run is a modified restart, the bulk data is read from the 01d Problem Tape, and cards are deleted
and/or added in accordance with cards in the system input stream. The modified bulk data is
sorted and written on the New Problem Tape. Additionally, any changes in the data are nofed in

the Executive restart table.

A printed list of the unsorted bulk data is given if requested by an ECHP card in the Case

Control Deck. Similarly, the sorted bulk data is echoed on request.
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Since the collating sequence of alphanumeric characters varies from computer to computer, the
sort routine converts all characters to an internal code prior to sorting. Following the sort,

the characters are reconverted. In this way, the collating sequence is computer independent.

The algorithm used by the sort routine is biased toward the case where the data in sort

or nearly in sort. Consequently, Bulk Data Decks which are nearly in sort will be processed

efficiently by the routine.

1.2.2.5 Processing of the Bulk Data Deck {IFP Section 4.5)

The sorted Bulk Data Deck is read card-by-card from the New Problem Tape by the Input File
Processor (IFP) and converted to internal binary form by RCARD (3.4.20). Each of the cards is
checked for correctness of format. If any data errors are detected, a message is written, and a
switch is set to terminate the run at the conclusion of the Preface. Section 2 of the User's

Manual presents a detailed description of all cards of the Bulk Data Deck.

Processing of each bulk data card depends on the type of card. A1l bulk data cards of the
same type are written into the logical record to which the card type has been assigned. These
records are organized into ‘data blocks classified according to general categories of use and

written on prescribed preallocated files.
1.2.2.6 Processing of Conical Shell Data (IFP3 Section 4.6)

If the problem is a conical shell problem, further processing of the bulk data specific to
the conical shell problem is accomplished. The nature of this processing is to convert data for
the conical shell model into formats of a conventional statics problem. The result is that the
conical shell problem can be described in a f;}mat convenient to the analyst and processed by

NASTRAN in a format convenient to the program.
1.2.2.7 Processing of Hydroelastic Data (IFP4 Section 4.89)

I1f hydroelastic analysis data exists, this data must be converted to the data block formats
and merged with existing data output from IFP. This module creates grid point, scalar point,

element connection, and constraint data as well as producing a section in the MATPP@L data block.
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1.2.2.8 Processing of Acoustic Data (IFP5S Section 4.91)

If acoustic analysis data exists, the IFP5 module generates and merges grid points, scalar

elements, and plotting elements with the existing data blocks.
1.2.2.9 General Problem Initialization (XGPI Section 4.7)

The Executive General Problem Initialization (XGPI) module is the heart of the Preface. Its
principal function is to generate the Operation Sequence Control Array (@SCAR-2.4.2.1), which
defines the problem solution sequence. The PSCAR consists of a sequence of entries, with each
entry containing all of the information neéded‘to execute one step of the problem solution. The
@SCAR is generated from information supplied by the user through his entries in the Executive
Control Deck. This information is supplied by the SPL card, which points to a Rigid Format, or

by a user supplied DMAP sequence.

The initial sequence of instructions was written in the Executive Control Table (2.4.2.5)
on the New Problem Tape by the XCSA Preface module. This table is read to initiate assembly of
the PSCAR.

1f the problem is a restart, the restart dictionary (contained in the Executive Control
Table) and the Executive restart table are analyzed to determine which data blocks are needed to
_restart the solution and which operations in the PSCAR need to be executed to complete the
solution. Entries in the @SCAR for operations not required for the current solution are flagged

for no operation.

To aid in efficient assignment of data blocks to files, two attributes are computed and
included with each data block in each entry of the @SCAR. These attributes are: a) the @SCAR
sequence number when the data block is next used {NTU) and b) the @SCAR sequence number when the

data block is last used (LTU). Details of the file allocation are discussed in section 1.2.3.3.

When generation of the PSCAR is complete, it is written on the Data Pool File (PP@L). If
the problem is restart, data blocks needed for the current solution are copied from the 01d

Problem Tape to the Data Pool File.

1.2-9 (8/1/72)







NASTRAN EXECUTIVE SYSTEM

1.2.3 Executive Operations During Problem Solution

1.2.3.1 Sequence Monitor (XSEMi Section 3.3.7)

When the Preface has been completed, solution of the problem is initiated. This solution
is controlled by the sequence monitor. Figure 4 shows the flow for the sequence monitor. Note
that there are i copies of XSEMi within NASTRAN, one controlling each link's operation. Section

1.1.2 defined the necessity for these divisions.

The sequence monitor reads an entry from the PSCAR (2.4.2.1) which defines one step in the
problem solution in terms of: the operation to be performed, data blocks required for input,
data blocks to be output, scratch files required and parameters used. The File Status Table
(FIST-2.4.1.3), which relates the internal data block reference numbers (see Section 1.6.4) to
the file position in the File Allocation Table (FIAT-2.4.1.2), is created by the FIST generator,
subroutine GNFIST. When the status table is complete, XSEMi moves the parameters required for
the operation into blank common and calls the requested module (if within the current link) to
begin the operation. 1If the requested module is not within the current link, ENDSYS (see Section

3.3.5) is called and the Sequence Monitor within the new link is executed.

With the exception of XSFA, the seven routines described in the following subsections are

Executive modules called directly by XSEMi to perform their specified functions.
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Figure 4. Flow diagram for the sequence monitor, XSEMi.
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1.2.3.2 FIST Generator (GNFIST Section 3.3.9)

The FIST generator, subroutine GNFIST, creates the File Status Table (FIST), which contains
the linkage between the internal data block reference numbers and the actual system files 1isted
in the File Allocation Table (FIAT). Each input, output and scratch data block required by the
forthcoming module js assigned an internal reference number if found to be active in FIAT. A
data block found to be inactive, that is purged or not generated, will not be assigned a reference
number. This missing reference number will cause the accessing module to be signaled regarding
the inactive status. If, during the generation of the FIST, a data block is not found in the
FIAT, active or inactive, the Executive Segment File Allocator (XSFA) module is called by GNFIST

to make a file available to the subject data block.
1.2.3.3 Segment File Allocator (XSFA Section 4.9)

The Executive Segment File Allocator (XSFA) module, which is called exclusively by GNFIST,
is the administrative manager of data blocks for NASTRAN.  Since, in general, the number of data
blocks required for solution of a problem far exceeds the number of files available, assignment

of data blocks to files is a critical operation for efficient execution of NASTRAN.

The Executive Segment File Allocator module is called whenever a data block is required for
execution of an operation but is not currently assigned to a file (i.e., does not appear in the
FIAT). When the Segment File Allocator is called, it attempts to allocate not just for the data
block initiating the call, but for as much of the remaining problem solution as possible. This
allocation depends on the type of problem, the number of files available, and the range of use of

the remaining data blocks.
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The Segment File Allocator reads entries from the @SCAR from the point of current operation
to the end of the problem §o1ution. The FIAT table entries are created in which attributes of
the data blocks, including their next use (NTU) and last use (LTU), are stored. Data blocks which
are currently assigned to files but are no longer required for problem solution are released.
In certain cases, when the range of use of a data block is large, it may not be possible to
allocate a file to the data block throughout its range of use. In this case, pooling of the
data block is required so that the file to which the data block was assigned may be freed for
another allocation. The next time used (NTU) attribute for a data block is used 0 efficiently
pool data blocks. In general, the data block whose next use is the furthest from the current

point is pooled, that is, copied onto the Data Pool File (P@AL). The format of the Data Pool
File is shown in Figure 5.

One additional check is made with regard to pooling. The operation of the Segment File
Allocator itself is less expensive than a pooling operation. Therefore, pooling occurs only
when the module for which the allocation was required cannot be allocated without pooling.

When the Segment File Allocator is complete, a new File Allocation Table (FIAT) has been

generated. This table is used until the solution again reaches a point where a data block is

required to execute an operation but is not assigned to a file.
1.2.3.4 Interpretation of Executive Control Entries (XCEIl Sections 4.11, 4.12, 4.13, 4.14)

Executive control entries include the DMAP instructions: REPT, JUMP, COND and EXIT.
Executive control entries in the @SCAR are processed by the Executive Control Entry Interpretor
(XCEI). When such an entry is encountered in the @SCAR, the Control Entry Interpretor is called
by XSEMi. If the operation is a jump, conditional jump or repeat, the @SCAR is repositioned
' accordingly. If the operation is an exit, the NASTRAN termination routine PEXIT (3.4.22) is

called.
1.2.3.5 Checkpointing Data Blocks (CHKPNT Section 4.10)

The checkpoint module (DMAP name: CHKPNT; entry point name: XCHK) copies specified data
blocks required for problem restart onto the New Problem Tape and makes appropriate entries
in the restart dictionary. This dictionary is also puncﬁed onto cards as each new entry is made.

Thus, in the event of any unscheduled problem interruption, a restart from the last checkpoint

1.2-12 (11/1/70) =




NASTRAH EXECUTIVE SYSTEM

A1l files begin with an
eight character (2 word)
BCD header record.

w‘data blocks from DMI’s and DTI’s
(if present) separated by EF'

N —
7///////////59,,:7//////4 Note: .denotes BCD blank

- XPSCAR (header) -

@SCAR FILE lFr————————

(always present) W
228 0077

P

(see section 2.4.2.1)

r-—-data blocks pooled by XSFA
(if necessary) separated by

EQF's

Figure 5. Format of the Data Pool File.
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can be made using the Problem Tape and the restart dictionary from the interrupted run.

A checkpoint operation may also be requested implicitly by the declarative DMAP instruction

PRECHK (Predefined Checkpoint), Section 4.1. Use of this facility allows shortened DMAP sequences.

1.2.3.6 Purging a Data Block (PURGE Section 4.16)

The purge routine (DMAP name: PURGE; entry point name: XPURGE) flags data blocks so that
they will not be assigned to physical files. This special status provides a means for logically
suppressing a segment of processing steps requiring the data block. Thus, if the function of a
module is to multiply two matrices and add a third matrix to the product, the addition step might

be deleted by purging the data block corresponding to the third matrix.

1.2.3.7 Equivalencing Data Blocks (EQUIV Section 4.17)

The equivalence routine (DMAP name: EQUIV; entry point name: XEQUIV) attaches one or more
equivalent data block names to an existing data block. This special status provides a means of
logically removing a module function by making a data block input to the module equivalent to a
data block output from the module. Thus an entire module could be skipped, and an input data

block "copied" to an output data block without physically moving the data from one file to another.

1.2.3.8 Saving Parameters (SAVE Section 4.15)

The save routine (DMAP name: SAVE; entry point name: XSAVE) provides a protection feature
for the parameters communicated between, and used by, the functional modules. All variable para-
meters are stored within the VPS Executive table (see Section 2.4). Prior to each module's opera-
tion, the subset of parameters required by the module is moved to blank common. The module may
use or modify this subset of parameters as desired. When the module terminates operation, only
those parameters within the subset designated to be saved are restored to the Executive table.

In addition to using the SAVE module explicitly to perform this function, the current DMAP syntax
allows a SAVE instruction to be generated automatically. This user-directed option is activated

in the actual DMAP statement as described in Section 5.2.1 of the User's Manual.
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1.3 WORD SIZE AND COMPUTER HARDWARE CONSIDERATIONS

1.3.1 Introduction

Although NASTRAN is a F@RTRAN oriented system, considerable effort was required to develop
programming and word handling techniques applicable to three separate computer configurations.
These computers exhibit wide differences in their binary word sizes and integer representation

method. The current computer configurations considered and their significant differences follow:

1. Computer - IBM System 360/370 series

Word Size - 32 Bits

Character Capabity - 8 bits/character and 4 characters/word (character = byte)
Integer Representation - twos complement for negative integers

2. Computer - UNIVAC 1108/1110

Word Size - 36 Bits

Character Capacity - 6 bits/character and 6 characters/word

Integer Representation - Ones complement for negative integers

3. Computer - CDC 6000/CYBER
Word Size - 60 Bits
Character Capacity - 6 bits/character and 10 characters/word

Integer Representation - Ones complement for negative integers

Various Executive routines (e.g., XS@RT (4.4), XRCARD (3.4.19)) that deal directly with
character strings from the input stream require some method of obtaining the above computer
dependent information. Within the NASTRAN Preface, subroutine BTSTRP (3.3.2) solves an algorithm
that determines which of the three computers is currently operating. This a]goéithm functions by
inspecting the word length (by means of shifting and testing) and by checking the negative integer
representation method. As a result of these tests, a word (MACH) within the SYSTEM Executive
table (see section 2.4) is set to indicate the computer type. Since data within BTSTRP defines
the number of bits-per-word (NBPW), the number cf characters-per-word (NCPW), and the number of
bits-per-character (NBPC) for each computer type, the correct values for these parameters are also
stored into the SYSTEM table. This table resides within the NASTRAN root segment and is thus

accessable to any module or subroutine.
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1.3.2 Alphanumeric Data

Data stored within a computer as binary-coded-decimal (BCD) characters must be represented
by the proper hardware defined bit codes. These character codes (and in the case of the IBM
System/360, the number of bits representing the code) vary among the NASTRAN computer types.
Although the number of characters-per-word could have been obtained from the SYSTEM table,
various data blocks and buffers within NASTRAN required firm entry sizes, regardless of computer
type, to facilitate indexing. For these reasons, the minimum number of characters-per-word (4)
among the four computer types was chosen as a program design standard. Computer types with a
word capacity of greater than four characters wi}l have the unused low order character positions

filled with BCD blanks.
1.3.3 Mord Packing

Standard FORTRAN compilers do not provide the capability for storing or retrieving data that
occupies less than a full computer word. Through the Machine Word Functions (MAPFNS, 3.4.1)
routine some limited word packing (not to be confused with matrix packing) is performed within
the Executive System and a few utility subroutines. Packing provides an efficient use of memory
space at the expense of the additicnal operating time needed to combine or separate the elements
of the packed words. The Machine Word Function @RF is generally used for combining elements,

while ANDF with a suitable mask is used for separating them.
1.3.3.1 Examples of Machine Word Functions (MAPFNS) Usage

Assume three 10-bit items of data occupy the low order 10 bits of three separate 30-bit
computer words (A, B, and C). To pack these three items into a single 30-bit word (X), perform
the following steps using the individual functions available within MAPFNS:

a) Left shift (LSHIFT) word A, twenty bits
b) Left shift (LSHIFT) word B, ten bits

c) Logically add (PRF) words A and B; store into X
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d) Logically add (PRF) words X and C; store into X.

Assume two 8-bit items of data are packed into the left and right halves of a 16-bit word (X).
To unpack these two items into the low order 8 bits of two separate 16-bit words (A and B), per-

form the following steps using the individual functions available within MAPFNS:
a) Create MASK containing 8 low order bits equal to 1 and the 8 high order bits equal to O
b): Right shift (RSHIFT) word X, eight bits; store into A

c) Logically multiply (ANDF) word X by MASK; store into B.

In the preceding example, the word X remains unchanged since the functions return the

requested modified result in a computer register.
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1.4 SYSTEM BLOCK DATA SUBPROGRAM (SEMDBD)

NASTRAN contains a master block data program (SEMDBD) which is responsible for defining and
initializing (rbot segment) common blocks. The common blocks referenced in SEMDBD are either
Executive common blocks (XFIAT, XXFIAT, XFIST, etc.) which require initial values, or general
information common blocks (SYSTEM, NAMES, TYPE, etc.) which are referenced by many modules. The
source 1i§ting for SEMDBD identifies the common blocks, and it documents the data which are
initialized, via comments. In aadition, the Executive common blocks are documented in section 2.4
and the non-Executive common blocks in section 2.5. Certain parameters in these common blocks
contain machine dependent values such as word size, number of BCD characters per word, etc.

These values are set by subroutine BTSTRP (séction 3.3.2) by identifying the machine on which

the NASTRAN program is currently operating and setting the values accordingly.

1.441







THE OPEN CORE CONCEPT

1.5 THE OPEN CORE CONCEPT
1.5.1 Introduction

The design philosophy of the NASTRAN system dictated a completely open ended design wheneve
possible. NASTRAN was to have the flexibility to operate on a second generation machine with a
32K core (the IBM 7094/7040 DCS) as well as the largest of the IBM S/360 series of computers, an
take complete advantage of the additional core storage without major program changes. The use o
a fixed dimension for large arrays was outlawed since this automatically restricted the size of
a problem that could be solved. Instead, moduies were to be programmed to allocate space as
required and to use spill logic to transfer data to scratch files if complete core allocation was
inpossible. In this manner, a problem might cause spill logic to be used on a computer with

limited core storage, but not on a computer with a larger core storage capacity.

1.5.2 Definition of Open Core

The definition of open core is: a contiguous block of working storage defined by a labeled
common block whose length is a variable determined by the NASTRAN Executive function C@RSZ., The
implementation of this definition by the module writer consists of the origining of a labeled
common block at the end of his overlay segment. This labeled common block contains a dimensioned
variable of length 1. C@RSZ returns the number of words of core available between his open core
origin and the end of core. The module writer can now write his program as if he had dimensioned
his array by that number. In actuality, he is extending beyond the area reserved for the array
into an area reserved for the job but not, currently used by the segment. When implementing this

concept, care must be taken to assure that the system does not use this area.

1.5.3 Example of an Application of Open Core

Figure 1 demonstrates the use of open core by two subroutines, A and B, By some means,
which are machine dependent and are discussed in section 5, an end point is established for open
core. The length of open core is then the difference between this end point and the Tabeled
common block. In the example shown, subroutine A will have more open core available to it than

B does.
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SUBRGUTINE A
COMMBN // XX
CoMMBN /AX/ Z(1)
INTEGER CPRSZ
NZ = CPRSZ(Z(1),XX)
DP 10 I =1, N

0 Z(I) = I
RETURN
END
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SUBRQUTINE B
CoMMRN // XX
COMMBN /BX/ Z(1)
INTEGER C@RSZ
NZ = CPRSZ(Z(1),XX)
D 10 I = 1,NZ

10 Z(I) =1
]
]
]

RETURN
END

SUB. A

/AX/

SUB. 8
Open core for SUB. A <
/BX/
Open core for SUB. B
\ W
/XX

Blank common

establishes the end of
open core for some
machines (see section 5),

Figure 1.

k\End of open core
available for this
Job.

A example of the use of open core.




NASTRAN INPUT/OQUTPUT

1.6  NASTRAN INPUT/OUTPUT

1.6.1 Introduction

The particular (IBM 7094, IBM S/36Q, Univac 1108, CDC 6600) operating systerm input and out-
put files provide the required data connection between NASTRAN, the input data decks and the
printed output. Utility subroutines XRCARD (section 3.4.19) and RCARD (section 3.4.20) convert
special NASTRAN input card formats to standard FPRTRAN data words easily handled by all NASTRAN
input processors. Printed output is generated through FPRTRAN formatted write statements. All
internal data block input/output is handled by GIN@, the system of NASTRAN general purpose input/
output routines. GIN@ provides the requiréd manipulation to tailor the variable length logical
data records needed by most NASTRAN modules to fixed length records available on all direct access

mass storage hardware.

1.6.2 Use of the Operating System Input File

The system input file is read only by the following routines within the NASTRAN Preface:

1. SEMINT (see section 3.3.3) reads the first card and processes it using utility

XRCARD if it is the NASTRAN card (see section 6.3,1).

2. The Executive Control Deck containing free-field cards is read and processed by XCSA

(sectior 4.2) using the XRCARD utility.

3. The Case Control Deck containing free-field cards is read and processed by IFP1

(section 4.3) using the XRCARD utility.

4, The Bulk Data Deck containing fixed-field cards is read by XS@RT (section 4.4). This
data is subsequently processed by IFP (section 4.5) using the RCARD utility.

These card conversion utilities (XRCARD and RCARD) provide respectively all the free-field
and fixed-field data card processing required by NASTRAN.

1.6.2.1 Use of the Subroutine XRCARD (See Section 3.4.19)

XRCARD interprets NASTRAN free-field data cards and processes the fields into a sequential
buffer that can be easily handled by subsequent modules. Free-field data consist of series of
data items separated by suitable delimiters and punched in non-specific card columns., Data

items may include alphanumeric, integer, and various types of real variables. Field delimiters
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may include the comma, slash, parenthesis, and blanks. For details regarding data and delimiter
usage and the format of the sequential output buffer, see the XRCARD subroutine description in

section 3.4.19.
1.6.2.2 Use of the Subroutine RCARD (See Section 3.4.20)

RCARD interprets NASTRAN fixed-field data cards and processes the fields into a sequential
buffer that can be easily handled by subsequent modules. Fixed-field data consist of data items
punched within specific card fields. Each eighty-column card is divided into an eight-column
ID field (for the card mnemonic) followed by either eight eight-column data fields or four
sixteen-column data fields. A special charécter (asterisk or plus) within the ID field determines
when the card is to be interpreted as containing sixteen-column fields. The last eight columns
of the card are for continuation mnemonics used by XS@RT and are not processed by RCARD., The
data item within the ID field must be alphanumeric. The data items within all other fields may
include alphanumeric, integer, and various types of real variables. For cetails regarding data
and the format of the sequential output buffer, see the RCARD subroutine description in

section 3.4.20.

1.6.3 Use of the Operating System Output File

Although NASTRAN printed output is formed and placed onto the system output file through
use of standard FPRTRAN formatted write statements, two basic NASTRAN design concepts prohibit
every operating module from generating printed output. Firstly, since the F@RTRAN I/@ package for
output generation occupies a sizable block of computer memory, this package is generally positioned
by loader directive; within specific output oriented segments, rather than within.the root segment
of the overlay, to reduce the total memory requirement. Secondly, because many functional modules
generate the same or similar diagnostic and information messages, a NASTRAN message writer (MSGWRT)

was developed to centralize message text and thus prevent duplications within many separate modules.

For the reasons previously discussed, NASTRAN output generation is restricted to a specific
class of modules which can reside within an output oriented segment below the 1ink root segment.
These segments will contain the output producing modules such as the OQutput File Processor (@FP-
section 4.70), the Message Writer (MSGWRT - section 3.4.26), and the various table and matrix
printers (TABPT - section 3.4.29, MATPRT - section 4,71, etc.) along with the output titling
(PAGE - section 3.4.24) and necessary F@RTRAN 1/@ packages.
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1.6.4 GING

GIND is a subroutine which nrovides for all inout and outnﬁt operations within NASTRAN except
reading data from the resident system input file, writing data on the resident system output and
punch files, writing plotter output, and transferring data to and from foreign programs. These
latter operations are accomnlished through FPRTRAN formatted read/write statements. NASTRAN
programs perform input/output operations bv making the following calls to GIND entry points (See

Section 3.4.12):
1. PPEN

PPEN initiates activity for a file (dnless the data block assigned to the file is purged,
in which case an alternate return is given). A working storage area (GINQ buffer), for
use by GINP, is assigned (allocated) by the callina program thus oroviding optimum allo-
cation or storage by the calling program. This working storaage area is reserved for use
by GIN@ until activitv on the file is terminated by a call to CLPSE (see paragraph 4
below).

2. WRITE

WRITE writes a specified (by the calling program) number of words on a file. The block of

words to be written may comprise an entire logical record or portion of a logical record.
3. READ

READ returns to the calling program a specified (by the calling program) number of words
from the logical record at which the file is currently positioned. READ may be used to

transmit an entire logical record or portion of a logical record.

4. CL@SE

CLPSE terminates activity for a file. The working storage area assigned at @PEN is released.

The file is repositioned to the Toad point if requested.
5. REWIND

REWIND repositions the requested file to the load point. The file must be "open”, i.e.,
a REWIND operation is requested subsequent to a call to PPEN and prior to a call to CLPSE.

6. FWOREC

FWDREC repositions the requested file one logical record forward.
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7.  BCKREC

BCKREC repositions the requested file one logical record backwards.

8.  SKPFIL

SKPFIL repositions the requested file forward or backward N logical files where N is specified

by the calling program,
9 . EGF
EQF writes a logical end-of-file on the requested file.

The basic unit of I/@ in NASTRAN is a logical record. The length of a logical record is
completely variable and may range from zero words to an arbitrarily large number of words. For
NASTRAN matrix data blocks, the convention was adopted that each column of the matrix would com-
prise one logical record. For NASTRAN data blocks containing tables, no rigid convention exists.

Typically each logical record contains one table of a specific type.

The logical record concept provides greatest ease in prcgramming. However, since these
records must be stored on a physical device such as a drum, disk or tape, the characteristics of the
device must be taken into consideration. The bulk of NASTRAN data is stored on drums or disks.
For both these devices the common unit of organization i{s a track, which stores a fixed number
of words. Thus, there is a conflict between the variable length GING records and the fixed
length tracks.

This conflict is resolved by blocking. GIN@ acts as the interface between the device and
the NASTRAN program. Using this technique, the program itself need not be concerned with device
considerations (which would create machine dependent code). GINP has been parameterized so that

different devices may be e2sily accommodated.

Basically, blocking provides for the reading and writing of fixed-length blocks. The length
of a block 1s a function of the device. It may be one track, one-half track or other integral
division of a track (but never more than one track). Because of the relatively large time to
access a given position on a track (due to the rotational speed of the device and/or mechanical
movement of the head to the track), a block size equal to one full track is the most desirable.
However, 1imitations in the amount of storage available to hold the blocks in core is a second

consideration.
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Since logical record lengths are variable but the length of records physically read or writtes
is fixed, logic must be provided to accommodate this situation. This logic is provided in the GINJ

routine, which allows for the following cases:

1. Multiple logical records per block

2. Multiple blocks per logical record

The method by which physical input and output of blocks is accomplished by GINO is machine
dependent. On the IBM Systems 360/370 Series, BSAM macros are used. On the UNIVAC 1108 and 1110
Series, NTRAN is used. On the CDC 6000 and CYBER Series, CIP macros are used. These implementa-
tion differences are transparent to the NASTRAN applications programmer (functional module writer).
The systems programmer who is interested in implementation details on the various machines is

referred to Section 5.
1.6.4.1 GIN@ File Names
The names of files input as arguments to the GIN@ routines listed above may be alphabetic

(BCD, of the form 4HXXXX ) or integer.

A GINg file name is BCD if the file contains permanent Executive tables or data blocks. A
Tist of these files for a particular NASTRAN run resides in the permanent portion of the FIST

Executive table. The following list presents all current Executive files with their BCD file names:

File BCD File Name
Data Pool File PogL
New Problem Tape NPTP
0ld Problem Tape' PPTP
BCD Plot Tape PLTT
Binary Plot Tape PLT2
User's Master File UMF
New User's Master File NUMF
User Input File INPT
User Input Files INP1 - INPY
New Problem Tape Dictionary XPTD
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Functional modules should not access these permanent Executive files. Functional modules
access the files on which their input, output and scratch data blocks reside by internal integer
GIN® file names. Prior to calling a functional module.'the link driver routine, XSEi{i, calls
subroutine GNFIST (GNFIST is called exclusively by XSEMi) to generate the FIST Executive table.
For each input, output or scratch data block required for operation of a module (this information
being contained in the @SCAR entry), GNFIST searches the FIAT to find the data block. If the data
block is 4n the FIAT and a file has been assigned to 1t, an internal GIN® file number denoting the

data block and a pointer (index) to the entry in the FIAT is placed in the FIST. The following
convention is used for internal GIN@ file numbers: dinput data blocks -- 100 + position in the
@SCAR entry; output data blocks =-- 200 + posftioh in the @SCAR entry; scratch data blocks == 301
through 300 + n where n = number of scratch data blocks as defined in the MPL, (The position in
the @SCAR entry is the position in the DMAP instruction). If the data block is in the FIAT and is

purged, no entry is placed in the FIST, For example, consider the following DMAP calling sequence

for functional module XYZ:
XYZ A,8,C/D,E,F,G/V,N,PARM1/V ,N,PARM2 §

The data blocks input to the module are A, B and C; the data blocks output from the module are

D, E, F and G; the module's parameters are PARM] and PARM2. Note that interna1'§cratch files are
not mentioned in the DMAP calling sequence. The number of scratch files for a module is defined

in the Module Property List (MPL) Executive table (see section 2.4) and is communicated to the
Executive System via the @SCAR. Details on the syntactical rules of DMAP are given in section 5 of

the User's Manual,

In order to read the input data block B, the GING file number internal to XYZ is 102; in
order to write data block D, the GINg file number is 201. The third of, say, five scratch data
blocks is referenced by XYZ through the GINg file number 303,
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1.6.5 SPF

The Substructure Operating File (SOF) is a permanent storage file for the user substructuring
data. It is physically stored on a user diskpack, drum, or equivalent device, and is used to

communicate data between different phases of a Multi-stage Substructuring problem.

In addition to the user data, the SPF contains tables created by the S@F utility subroutines
which allow the full trace back of the substructuring process. The S@F input/output subroutines
are:

1.  SPFPPN

SBF@PN computes the addresses of the three in-core SPF buffers, and reads the S@F common

blocks /SPF/ and /SYS/ into core.

2. SFETCH

SFETCH positions the SBF to read or write date to the S@F.
3. SUWRT

SUWRT copies a certain number (specified in the ca]ling parameters) of data words belonging

to an item from a given array onto the random access storage device.
4, MTRXQ

MTRXP copies a matrix from a NASTRAN matrix file to the SPF. This is the only output inter-
face routine between the NASTRAN data files and the SPF.

5.  SUREAD

SUREAD reads a certain number of data words (specified in the calling parameters) belonging

to an item into a given array.
6.  MTRX1

MTRX1 copies a matrix from the SPF to a NASTRAN matrix file. This is the only input inter-
face routine between the SPF files and the NASTRAN files. '

7. SPFTRL

SPFTRL obtains the matrix control block of a matrix stored on the S@F.
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S.  SPFCLS

At the termination of a module, SPFCLS saves all of the in-core buffers and common blocks by

writing them out to the direct access storage device.
9.  SJuMP
SJUMP jumps over groups within an item, when in the read mode.

The S@F hierarchy is organized in a fashion analogous to the NASTRAN files. Equivalent to the
GIND record is the SPF group. The SOF item corresponds to the GIN@ data block and is analogous to
a GING file. An additional qualifier that exists for an S@F item which is not present for the
GING file name is the substructure name. Each suBstructure-item combination identifies a specific

SPF file. Further SPF details are discussed in Section 3.6.

The EXIP module provides the capability to transfer selected SPF items to and from external
user files. The EXIP module performs these tasks in two modes. In one mode, all operations to
and from external files are performed using GIN® for efficiency. In the second mode, all opera-
tions to and from external files are performed with FORTRAN-formatted I/@. In this second mode,
the external file may be used to transfer SPF data between different computer hardware systems.
Subroutine EXFPRT performs this FPRTRAN-formatted input/output for the EXIP module. Further

details on the external-formatted I/@ are discussed in Section 4.130.
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1.7 NASTRAN MATRIX ROUTINES
1.7.1 Introduction

The requirement that NASTRAN handle large structural analysis problems implies that NASTRAN
should be able to manipulate and store large matrices efficiently and effe;tive]y. In general,
the matrices generated in the displacement approach tend to be sparse (i.e., the number of non-
zero terms in any column of a matrix is small compared to the order of the matrix). The NASTRAN
matrix routines, ADD, MPYAD, DECPMP, etc., which are described in section 3.5, are optimized as
much as possible to take advantage of matrix sparsity and thus eliminate many unnecessary operation
on zero elements, In order to aid in these operations and to make effective use of auxiliary

storage, a packing scheme was devised to store only the non-zero terms in a column,

1.7.2 Matrix Packing and Unpacking

The need for a matrix packing routine can be seen by computing the auxiliary storage required
to hold a 10,000 order matrix which is 1% dense (i.e., the average number of non-zero terms in
a column is 100). With no packing technique, 108 words of storage are required to hold the
matrix. Using the NASTRAN packing routines, a maximum of 2 X 106 words of storage are required

if the terms are scattered, and 'IO6 words are required if the terms occur in a band.

The routines BLDPK, INTPK, PACK, UNPACK, GETSTR, PUTSTR, GETSTB, along with their additional
entry points, provide the matrix packing/unpacking capability of NASTRAN. The user should refer
to the descriptions of these subroutines in sections 3.5.1 and 3.4.12 for a detailed description

of the packing logic.

Matrices are stored by columns, and subroutines PACK/UNPACK provide the ability to pack/
unpack a complete column. The capability is also provided to pack/unpack a column from the first

non-zero element to the last.

An added feature of the packing routines {s that subroutines BLDPK and INTPK provide the
capability of packing/unpacking one elenient at a time. By use of INTPK, a matrix can be read
element-by-element, such that an entire matrix can be processed without any appreciable core
storage requirements., Likewise, by using BLDPK, a matrix can be built one element at a time. This

is an extremely important feature to routines that must process matrices when storage is limited.
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1.7.3 The Nested Vector Set Concept Used to Represent Components of Displacement

In constructing the matrices used in the Displacement Approach, each row and/or column of a
matrix is assbciated closely with a grid point, a scalar point or an extra point., Every grid point
has 6 degrees of freedom associated with it, and hence 6 rows and/or coldmns of the matrix. Scalar
and extra points only have one degree of freedom. At each point (grid, scalar, extra) these degrees
of freedom can be further classified into subsets, depending on the constraints or handling
required for particular degrees of freedom. (For example in a two-dimensional problem all "z"
dégrees of freedom are constrained and hence belongs to the s (single-point constraint) set).

Each degree of freedom can be considered as a "point", and the entire model is the collection of

these one-dimensional points.

Nearly all of the matrix operations in displacement analysis are concerned with partitioning,
merging, and transforming matrix arrays from one subset of displa:ement components to another.
A1l the components of displacement of a given type (such as all points constrained by single-point
constraints) form a vector set that is distinguished by a subscript from other sets. A given
component of displacement can belong to several vector sets. The mutually exclusive vector sets,

the sum of whose members are the set of all physical components of displacements, are as follows:

u_ points eliminated by multipoint constraints and rigid e]ements,

u. points eliminated by single-point constraints,

u. points omitted by structural matrix partitioning,

u. points to which determinate reactions are applied in static analysis,

the remaining structural points used in static analysis (points left over),

u, extra degrees of freedom introduced in dynamic znalysis to describe control systems etc.

The vector sets obtained by combining two or more of the above se%s are (+ sign indicates

the union of two sets):
u, =u.*ug, the set used in real eigenvalue analysis,

ug=u + u_, the set used in dynamic analysis by the direct method,

a e’

Ug = Uy + Uy, unconstrained (free) structural points,

Uy = Ug + ug, all structural points not constrained by multipoint constraints,

ug = Uyt all structural (grid} points including scalar points,
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up = ug *oUgs all physical points.

In dynamic analysis, additional vector sets are obtained by a modal transformation derived

from real eigenvalue analysis of the set Uge These are:
Eo rigid body (zero frequency) modal coordinates,
E¢ finite frequency modal coordinates,

£y = &yt Egs the set of all modal coordinates.

One vector set is defined that combines physical and modal coordinates. That set is

u, = Ei + Ugs the set used in dynamic analysis by the modal method.

In aeroelastic analysis, additional vector sets are defined by the aerodynamic degrees of

freedom. These are as follows:
Uy aerodynamic box and body coordinates
Ugp permanently constrained aerodynamic coordinates

Up = U + Ugps all aerodynamic coordinates

Ups = Up + ugp

upA = up + Ups all physical and aerodynamic coordinates

The nesting of vector sets is depicted by the following diagram:

u
) u
- —_——=- >u r g >up >ups
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The data block USET (USETD in dynamics and USETA in aeroelastic analysis) is central to this
set classification. Each word of USET corresponds to a degree of freedom in the problem. Each
set is assigned a bit in the word. If a degree of freedom belongs to a given set, the correspon-

ding bit is on. Every degree of freedom can then be classified by analysis of USET. The common

block /BITP@S/ relates the sets to bit numbers.

Two types of operations occur repeatedly. The first is the partitioning or sort operation.

Examples are:

and

(2)

N
3

Py
ra
3
3
—
<l =<
[
I

o} = {} | .

These operations can be completely described by a “"partitioning" -vector whose length corresponds
to the length of the major set (the ug set in Equation 1) and whose elements are zerbs or ones
depending on whether a degree of freedom belongs to the upper (the u, set in Equation 1) subset
or the lower (the u, set in Equation 1) subset. Such a partitioning vector can be constructed

by subroutine CALCV, which is described in section 3.5.5. This cperation is described throughout
the documentation by the notation USET (UG,UN,UM) where UG (ug) is the major set, UN (un) is

the zero set, and UM (um) i{s the one set. The partitioning vector generated by subroutine CALCV
is input to the matrix routine PARTN (section 3.5.6) to perform operations similar to those in
Equations 1 and 2 and is input to the matrix routine MERGE (section 3.5.6) to perform operations

similar to that in Equation 3.
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1.7.4 Processing of Matrices

Matrices in NASTRAN can be divided in two general types: core held matrices such as the
6x6's generated by the element routines and data block held matrices such as those output by
functional modules. There are many routines to assist the programmer in the processing of both
types of matrices. Incore matrices can be processed by GMMATD (Section 3.4.32), GMMATS (Section
3.4.33), INVERD (Section 3.4.34) and INVERS (Section 3.4.35). Data block held matrices can be
processed at several levels. The most general is through the matrix packing‘and unpacging
routines (BLDPK, PACK, INTPK and UNPACK). The next level of generality is provided by the matrix
subroutines such as ADD, PARTN, MERGE, TRNSP, MPYAD, SDCQPMP, DECPMP, CDCPMP, FBS, GFBS and INVTR.
The functions provided by these routines can also be activated by a simple subroutine call through
such routines as SSG2A, SDR1B, SSG2C, SSG2B, SSG3A, S@LVER, FACT@R and TRANP1. This third form is

by far the most convenient and error free method for the novice NASTRAN applications programmer.
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1.8 GENERATION OF MATRICES

The Element Matrix Generator (EMG) module generates the stiffness, mass, and damping matrix
partitions for each structural finite element. The EMA module assembles the element partitions
into the NASTRAN format for each matrix type. If general elements are specified, the SMA3 module
adds the general element stiffnesses to the EMA-generated matrix [K;g] to produce the complete

stiffness matrix [Kgg].

Other matrix generation modules are: 1) DSMG1, which generates the differential stiffness
matrix, [Kgg], for use in the Static Analysjs with Differential Stiffness Rigid Format and in the
Buckling Analysis Rigid Format; 2) PLA1, which generates the stiffness matrix for linear elements,
[Kgg], for use in the Piecewise Linear Analysis Rigid Format; 3) PLA4, which generates the stiff-
ness matrix for nonlinear elements, [Kgg], for use in the Piecewise Linear Analysis Rigid Format;
4) MTRXIN, which provides a two-fold capability: a) to provide for direct input matrices such as
control systems in the dynamics Rigid Formats, and b) to provide the DMAP user a capability of
converting matrices input on DMIG bulk data cards to NASTRAN matrix format; and 5) the IFP module
which provides the user the capability of converting matrices input on DMI bulk data cards to
NASTRAN matrix format. Detailed information on each of these modules can be found in Section 4,

Module Functional Descriptions.

1.8.1 The EST, EDPT, and GPECT Data BLocks

NASTRAN embodies a lumped element approach, i.e., the distributed physical properties of a
structure are represented by a model consisting of a finite number of idealized substructures
or elements that are interconnected at a finite number of points. An element will affect terms
in the matrices only in rows and columns related to its interconnected points. Hence, each
column of these matrices may be formed using only the matrix data for elements connected to the

grid or scalar point associated with that column.

The Table Assembler (TA1) module generates the element tables used for the matrix assembly
process. Alternate paths are taken in NASTRAN depending on which assembly modules will be
executed. When EMG is used to generate matr{ces, the table assembler generates the Element
Summary Table (EST) and the Grid Point-Element Connection Table (GPECT). The EST table groups
the data by element type. It contains the connections, properties, grid point geometries, and

a reference to the temperatures for every element. The GPECT table contains only the connection
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data and is ordered by connected grid point indices. Each record of the GPECT contains all the
connection data for one grid or scalar point in the model. This table is used in EMA to

reallocate space for nonzero terms in the matrix.

When the DSMG1, PLA1, or PLA4 modules are used to generate stiffness matrices, the Element
Connection and Property Table (ECPT) data block is generated instead of the GPECT. The ECPT data
block is ordered exactly the same as the GPECT table, but confains all property, geometry, and
temperature data for each ‘element. The data for each element in the ECPT is exactly the same as

in the EST.

1.8.2 Structural Elements

The basis for the structural matrices in NASTRAN are the finite structural and scalar ele-
ments. Each element generates matrix terms connecting and connected to the grid and scalar points
given on its input connection card (e.g., CR@D). A structural element generates 6 by 6 matrix
partitions related to the six degrees of freedom of each connecting grid point. A scalar element

generates one term for each connection.

The stiffness matrix, [K], for a structural element consists of a partition for each
combination of the connected grid points. For example, a BAR or R@D element is connected to two
: q Ha W 11 ] 3 . - N
grid points, "a" and "b". The stiffness matrix partitions are: [Kaa]' [Kab]’ [Kba] and [Kbb].
A triangular element (e.g., TRMEM) is connected to three points. It will generate nine partitions:

[Kyads [Kypds [Kpeds [Kopds [kpls [K ds [Keyd K] and K, D

Although the actual equations for the element stiffness, mass and damping matrices are
different for each element, the solutions follow a definite pattern. The element connection,
orientation and property data are given in the EST and ECPT data blocks. The coordinate system
data for orienting the global coordinates at each grid point are given in the CSTM data block.
The material properties are given in the MPT and DIT data blocks. A utility routine, PRETRD. is
available to fetch coordinate system data, and a utility routine, PREMAT, is available to fetch
material properties.

1. An element coordinate system is calculated using the locations of the grid points.

Using these data, a matrix [E] is formed which transforms displacements from element coordi-

nates to basic coordinates.
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2. The stiffness matrix may be formed in element coordinates using many methods. For the
simple elements (e.g., R@D) the terms are direct functions of the geometry, properties and
material coefficients of the element. For some elements the matrix is first formulated in
terms of generalized coordinates, {q}, usually the coefficients of a power series. In
general coordinates, the matrix is [Kq]. Transformation matrices, [Hi]’ are generated to
transform the displacements at the grid points in element coordinates {u}, to the general

coordinates {q}.
3. The global coordinate system orientation matrix, [T], for each grid point is calculated.

4. The stiffness matrix partition for the columns related to point j and the rows related

to point i is [Kij]' In general it is formed by the equation
(k] = [T.1TCEICH,ITCK I0H,ICEDTLT,] (1)
1] 1 1 q " J

In the EMG/EMA method of matrix assembly, all partitions [Kij] are generated for each ele-
ment defined in the EST table. These partitions are organized and stored on a direct access
device so that the rows and columns are sequenced according to the grid point indices. The mass
and damping matrices are generated and stored in a similar manner. The EMA module retrieves the
element matrix partitions, independent of the type of elements, and assembles the complete,
packed matrix.

In the PLA1, PLA4, DSMG] method of matrix assembly, the ECPT table is used. For each grid
point i, which is called the "pivot" point, the element routine is called to generate only the
matrix partition [Kij]' The remainder of the element matrix is generated in subsequent calls to

the element routine with each new "pivot" point in the sequence of the ECPT.
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1.9 TERMINATION PHILOSOPHY AND DIAGNOSTIC MESSAGES

Certain restrictions are placed upon the functional module writer with regard to run
termination and error diagnostics. This is necessary in order to complete certain functions

upon terminating and to maintain uniformity with regard to diagnostic messages.

A functional module writer is required to utilize a message writer (MSGWRT, section 3.4.26)
to print all of his messages. In this manner similar message formats do not have to be duplicated
in each module. Also, in order to avoid placing the I/@ conversion routines and the lengthy
format statements in the root segment, thg message writer is restricted to its own overlay segment,
Communication between the module and the message writer is via a queued message concept.
Subroutine MESAGE (section 3.4.25) is called to store the message parameters. In the case of a
fatal message, a dump is taken if a DIAG 1 card is present in the Executive Control Deck, and
PEXIT (section 3.4.22) is called. For non-fatal messages, the message is queued and control

given back to the user. The message queue is printed after each module is executed.

In order for any routine to terminate the current execution, a call to PEXIT must be made.
PEXIT handles all the functions necessary to wrap up the run: flushing output buffers, printing

queued messages, and punching the last card of the checkpoint dictionary.
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1,10 RESTARTS IN NASTRAN

NASTRAN is designed to run large problems with long running times. Even with the best of
computer systems, a hardware, operator, or system failure is not uncommon for long running jobs.
At the same time, the large volumes of data and the complexity of the structures that can be
modeled and analyzed using NASTRAN make it highly likely that user input data errors will occur.
Many of these errors are of a subtle type, meaning that they cannot be immediately detected in
the NASTRAN Preface by the modules which process the data decks. To deal with these problems, and
to save machine time on runs which abort because of data or system errors, NASTRAN has a sophisti-
cated checkpoint and restart capability (see section 3 of the User's Manual for a discussion of
restarts from the user point of view), The overall design philosophy for restart is twofold, A
restari selectively executes only the modules necessary to accomplish a user-input data change.
The user is able to change any part of his problem including structural model changes, additional
cases, or more output requests. At the same time restarts are automatic as far as user interference
is concerned. The user need only checkpoint (see section 1.2.3,5) his original run and submit
changes to the original run on subsequent runs, The user does not have to analyze the effect of
his changes. In addition the selective nature of restart allows the program to proceed with
implicit errors (errors present in the data but not yet identified) until no further valid progress
can be made. The work accomplished to this point is not lost, but rather only the table or matrix
data block in error must be corrected to allow the program to proceed. Much error checking can be
deferred until the actual module using the data is in control. The remainder of this section will

explain the program mechanics by which restart is accomplished.

In NASTRAN there are four general types of restarts. Unmodified Restart (UMR), Psuedo Modified
Restart (PMR), Modified Restart (MR), and Rigid Format Switch (RFS). Note that in the User’'s Manual
UMR's and PMR's are described together as Unmodifed Restarts. These classifications are for des-
criptive and internal purposes. The user need not know anything about which type is which. The
basic characteristics of each type will be described below. An Unmodified Restart results when the
user simply resubmits a problem with no data changes. It is used to continue a solution from the
point of interruption, Presumably the problem aborted previously due to time expiring, machine
error, system error, etc. The restart dictionary (created while checkpointing) is processed, and
the solution is started again at the last re-entry point (after the last successful checkpoint).

A Psuedo Modified Restart occurs when the user requests additional output from the program which

simply requires the re-execution of an output module such as the Structure Plotter, the Grid Point
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Weight Generator, or the Stress Data Recovery module etc. The numerical solution is not affected
by these modules; only output is generated, Note that a PMR is the common case since printer out-
put, plotter output, etc. is usually requested. A true UMR is rare. On a PMR, output modules are
re-executed to display requested output, and then the problem is continued at the re-entry point.
A true Hodified Restart occurs when some numerically significant data change. The modules which
process this type of data must be re-executed. These modules are re-executed to regenerate their
output data blocks based on the new data, and the problem is continued at the re-entry point. A
Rigid Format Switch is a special form of Modified Restart in which a problem changes from one
solution type to another. One example would be: a user has solved for the static solution on
Rigid Format 1 and now wants to find the normal modes by using Rigid Format 3. This may or may
not require data changes. The key difference here is that the re-entry point cannot be used to
determine the proper place to restart, The technique by which a RFS is accomplished is to re-

execute the final modules on the new Rigid Format and let the File Name Table chain the solution

back to the proper restart point.

To understand, in general, how the above types of restart are implemented, it is necessary to
consider the Module Execution Decision Table (MEDT), which is associated with each Rigid Format.
The Module Execution Decision Table is a table which has one entry for every DMAP instruction in the
Rigid Format, Each entry is 5 words long; each word contains 31 bits. For convenience, these bits
are numbered sequentially from left to right with the numbers 1 through 155. If the entry in the
MEDT fér a module has, say, bit 55 turned on, this module will be executed whenever a card or data
block change associated with bit 55 occurs on a restart., The Card Name Table associates bits of
the MEDT with selected bulk data card names, Case Control selections and parameter names. The File
Name Table associates bits of the MEDT with selected data block names. For consistency, bits 1
through 62 for each entry in the MEDT are reserved for the Card Name Table, and bits 94 through
155 are reserved for the File Name Table. The following example illustrates the use of these tables
in determining the effects'of changing a bulk data card on a Modified Restart. Suppose the F@RCE
bulk data card is to be changed when executing Rigid Format 1. The table in section 10.2.1 of
the Programmer's Manual associates bit 60 with the FPRCE card. The decision table for bits 1
through 62 is shown in section 10.2.3 of the User's Manual. DMAP modules BEGIN, FILE, FILE, GP3,
SAVE, PARAM, CHKPNT, SSG1, CHKPNT, EQUIV, etc., will be executed since bit 60 is on for each.

There is one more table, the Rigid Format Switch Table, which is constant for all Rigid

Formats, and hence resides in Preface module XCSA. The Rigid Format Switch Table associates with
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each Rigid Format a bit for each entry in the MEDT: bit 63 is associated with Rigid Format 1, b
64 is associated with Rigid Format 2, etc. If the restart involves a Rigid Format change, the b
in the decision table which is set is the bit corresponding to the Rigid Format of the previous

execution,

Each part of the NASTRAN Preface contributes to processing the information for a restart.
XCSA extracts and stores the Card Name Table, the File Name Table, the Module Execution Decision
Table, the DMAP sequence and the Rigid Format Switch bit if any. These are written in the XACSA
Executive Control Table (see section 2.4.2.5) on the New Problem Tape for later use by module XGF
IFP1 compares the current CASECC data block with the one submitted on the previous run (a copy of
CASECC is stored on the 01d Problem Tape for this purpose). Three types of changes are noted by
IFP1:

1. Changes in data set selection such as Load set, SPC set, etc.;
2. The occurrence of output requests for printer, plotter, etc.;

3. Changes in the looping structure of the problem.

The results of this analysis are stored in common block /IFPX0/. Each bit in /IFPXD/ is associ-
ated with a key name. These names will appear in some Rigid Format's Card Name Table. Mnemonics
with § appended are always associated with changes in the Case Control Deck. /IFPXO/ contains one
bit for every unique entry in the Card Name Table. /IFPX1/ contains these names in order given
by /IFPX0/. Thus, bit 135 in /IFPXO/ corresponds to the key word, LOAD$. If bit 135 is on (non-
zero), the status of L@AD$ has changed on this restart. XSPRT analyzes the bulk data card changes
in a similar manner, setting the proper bits in /IFPX0/. IFP applies certain logical rules to
combinations of the bits. XGPI then analyzes this information in the following manner. For each
bit in /IFPX0) the éCD equivalent is extracted from /IFPX1/. This mnemonic is searched for a
match in the Card Name Table. If a match occurs, the appropriate bit in a master module execu-
tion mask is turned on. After all changes have been processed, the master mask is logically
multiplied (logical and) with each module execution entry. A non-zero results indicates that
this module is to be executed.

A1l bits in /IFPX0/ are classified as either significant to the solution or as only reflectin
output requests. If only output request bits are on, a PMR is indicated. If the restart is a
Modified Restart, one further table look-up may be necessary: the resulting DMAP sequence deter-

mined from the execution flags of the modules may not have the required input data blocks. (A1l
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input data blocks must first appear as output data blocks). If this should be the case (most often

caused by switching rigid formats), the File Name Table is consulted to determine which bits are on
and hence which modules should be re-executed to genefate the missing data blocks. The resulting

DMAP sequence causes the selective execution of only those modules necessary to reflect the data

changes and complete the requested solution,
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2.1 INTRODUCTION

This section contains descriptions of a) those NASTRAN data blocks which appear in one or
more Rigid Formats (Section 2.3)*, b) Executive tables maintained by the NASTRAN Executive System

(Section 2.4), and ¢) Miscellaneous tables used by more than one module (Section 2.5).

Data blocks that appear in Rigid Formats are structural problem oriented and reside on
physical files. A file is "allocated" to a data block, and a data block is "assigned" to a file.
The Executive Segment File Allocator (XSFA) Module is the "administrative manager" of files for

NASTRAN.

Executive Tables have true executive functions in the sense that they are not oriented to a
particular problem solution or even to structural analysis in general. They may be core resident

or may reside on physical files.

Miscellaneous tables are common blocks which are used by the Executive System and/or a
particular class of modules (e.g., /GPTA1/ is used by modules GP1, GP2, GP3, PLTSET and TAl).
Common blocks that are used for intra-module communications are documented in Section 4, Module
Functional Descriptions.

Section 2.2.1 contains an index for gata block descriptions sorted on data block names, and
Section 2.2.2 contains an index for data block descriptions sorted on the names of modules from
which they are output. Alphabetical indexes are given for Executive table descriptions and

miscellaneous table descriptions at the beginning of Sections 2.4 and 2.5 respectively.

*The names as listed in Section 2.3 are for the displacement approach rigid formats. For
heat approach rigid formats, the names are preceded with the letter H.
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2.2 DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Data block descriptions have been organized so that all data blocks output from the same
module are grouped together. The name of each data block is given, and the data block is
classified as a matrix or a table. A data block is classified as a matrix only if it is in
NASTRAN matrix form, that is, generated by one of the NASTRAN matrix packing routines, PACK or
BLDPK, the latter having secondary entry points BLDPKI, ZBLPKI and BLDPKN. A1l other data blocks

are classified as tebles.

Following a data block's name and classification is a brief description of its contents,
followed by its format if it is a table. Since all matrices are in standard NASTRAN packed
format a repeated description of the format is unnecessary for matrices. Each data block has a
header record (consisting in general of two BCD words) which is the alphanumeric name of the data
block as it appears in a Rigid Format, and this heacder record is designated "Record 0" in table
formats. For those few data block which contain more than these two BCD words in their header
record, e.g., SLT, GPTT, DLT, the contents are described explicitly. The conventions used for
describing the types of words in records of tables are: R implies real; I implies integer; B
impiies BCD, four characters per computer word left adjusted with the remaining characters, if
any, filled with BCD blanks; and L implies a "logical" -- not in the FPRTRAN sense -- word which
is a mask of bits, right adjusted.

There is associated with each data block a six word control block called a trajler. Trailer
information is "written" by the module which outputs the corresponding data block and can be
"read" by any module accessing the corresponding data block as input. If a module "writes" a
zero trailer for a data block, this implies no data was written in the data block. If a module
“writes" a non-zero trailer, this implies data was written in the data block. Non-zero trailer
information is often u;ed by modules to allocate core storage before reading the corresponding
data block., Trailer ihformation for each data block is stored in and retrieved from the FIAT
Executive table (see section 2.4.1.2) by the utility routines WRTTRL (write trailer) and RDTRL
(read trailer), which are described in section 3.4,16. While residing in the FIAT, a trailer

is stored in 6 half-words; each half-word consists of 16 binary digits.

Trailer information is standardized for matrix data blocks, not standardized for table data

blocks. The format of a matrix trailer is as follows:
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viord 1 = number of columns = N
Word 2 = number of rows = M
Word 3 = form = 1 square matrix

2 rectangular matrix

, ; Ns=1
3 diagonal matrix M = nunber of rows

lower triangular matrix
upper triangular matrix

symmetric matrix

N=1
row vector M = number of rows

identity matrix

W N O »n n

Word 4 = type = 1 elements of the matrix are real single
precision
2 elements of the matrix are real double
precision
3 elements of the matrix are complex single
precision
4 elements of the matrix are complex double
precision,
Word 5 = maximum number of non-zero words (rather than non-
zero matrix elements) in any one column (e.g., if a real
double precision matrix is diagonal and non-zero word 5 = 2)

Word 6 = (density of matrix) x 10"

Word 5 is dependent upon the structural model and the user's grid point sequencing rather than on

any intrinsic property of the matrix and s therefore not described in this report.,

The lower case letters, e.g., g, n, my s, 0, %, etc., used as subscripts designate the sub-
sets of displacement to which the root symbol (e.g., [K], for a stiffness matrix) applies. The

reader is referred to section 3 of the Theoretical Manual and to section 1.7 of the Programmer's

Manual for further details.
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2.2-3 (7/4/76)

Page Number
.3-178
.3-250
.3-250
.3-254
.3-223

[AS I AN SR O T XY

[a%]

[AS I WV}

NNNNNNNNNNNNNNNNNN

.3-38
.3-94
.3-179
.3-267
.3-239
.3-267
.3-89
.3-264
.3-76
.3-282
.3-249
.3-279
.3-44
.3-239
.3-225
.3-86
.3-112
.3-259
.3-181
.3-177
.3-278
.3-1




Section Number

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Qutput from Module

2.3.77.5

1.1
.39.1
.67.

n n n ~n
- . - .
w w w w w

.42.
.67.
.78.1

3
.78.3
2
2

.50.1
.78.2
.27.1
.3.4
.76.10
.62.6

.27.9
.27.10
.27.8
2.7
.29.7
211

N n ~nN N [\ ] N N n N n ~N n nN ~N ~ ~n ~n
. . . . . . . - . . N . . . . . .
(] w w w w w w W w [N} w w w w W

.

2.3.2.9

2.3.81.1
2.3.81.2
2.3.64.3
2.3.64.4
2.3.8.3

2.3.34.4

CASEP
CASES
CASESS
CASEXX
CASEYY
CASEZZ
CLAMA
CLAMAL
CLAMA1
CPHID
CPHIM
CPHIP
CST™M
CST™
CSTMA
CYCcD
DELTAPG
DELTAQG
DELTAUGV
DIT
LY

DM
DYNAMICS
DIJE
D2JE
D1JK
D2JK
ECPT
ECPTNL

PLTMRG
SGEN
ASDMAP
CASE
FA2
MP@DACC
CEAD
FA2
MPDACC
DDR1
MPDACC
SOR1
GP1
SGEN
APD
GPCYC
SDR1
SDRY
SDR1
IFP
DPD
RBMG3
IFP
INPUTT2
INPUTT2
AMG
AMG
TA
PLAT

2.2-4 (7/4/76)

Page Number

2.3-283
2.3.278
2.3-269
2.3-176
2.3-260
2.3-284
2.3-183
2.3-260
2.3-284
2.3-226
2.3-284
2.3-113
2.3~43

2.3-280
2.3-248
2.3-244
2.3-113
2.3-113
2.3-112
2.3-28

2.3-150
2.3-101
2.3-32

2.3-288
2.3-288
2.3-255
2.3-255
2.3-7

2.3-169




DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Section Number Data Block Name Qutput from Module Page Number
2.3.38.2 ECPTNL! PLA4 2.3-175
2.3.4.1 ECT GP2 2.3-46
2.3.62.5 ECTA APD 2.3-247
2.3.2.8 EDT | IFP 2.3-30
2.3.29.4 EED DPD 2.3-147
2.3.77.3 ELS ' PLTMRG 2.3-282
2.3.5.4 ELSETS PLTSET 2.3-48
2.3.2.5 EPT o IFP - 2.3-23
2.3.62.4 EQAERD APD 2.3-247
2.3.29.5 EQDYN DPD 2.3-149
2.3.77.6 EQEX | PLTNRG 2.3-283
2.3.3.2 EQEXIN GP1 2.3-41
2.3.76.4 EQEXIN SGEN 2.3-278
2.3.8.1 EST Al . 2.3-56
2.3.34.2 ESTL PLA1 2.3-165
2.3.34.3 ESTNL PLAY 2.3-166
2.3.37.2 ESTNL PLA3 . 2.3-174
2.3.29.9 FRL DPD 2.3-153
2.3.62.11 FLIST APD 2.3-252
2.3.66.1 . FSAVE FAY _ 2.3-258
2.3.84.4 GCYCB cYeT1 2.3-293
2.3.84.3 GCYCF cYem 2.3-292
2.3.8.2 GEl TAT 2.3-70
2.3.2.1  GEPMI IFP 2.3-7
2.3.2.2 GEM2 IFP 2.3-9
2.3.2.3 GEPM3 IFP 2.3-16
2.3.2.4 GE@M4 IFP 2.3-19
2.3.15.1 oM MCE1 2.3-84
2.3.41.4 GMD GKAD 2.3-180

2.2-5 (7/4/76)




Section Number

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Output from Module

2.3.18.1
2.3.41.5
2.3.8.4
2.3.76.5
2.3.3.3

~n
.

.8.7
3.1

~n

3
3
3
3
3.76.3
3.62.1
3.29.1
3.77.2
3.5.3
.3.9.3
3.69.2
3.7.2
3.76.8
3.76.9
3.63.1
3.32.3
3.41.10
3.70.10
3.70.9
.3.17.14
.3.69.1
.3.16.8
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.3.41.15
2.3.40.5
2.3.29.14
2.3.21.2
2.3.29.17

G@
GRD
GPCT
GPDT
GPDT
GPECT
GPL
GPL
GPLA
GPLD
GPS
GPSETS
GPST
GPST
GPTT
GP3S
GP4S
GTKA
HBAA
HBDD
HBDICT
HBELM
HBFF

~ HBGG
HBNN
HB20D
HB2PP
HDLT
HDM
HEQDYN

SMP1
GKAD
TA
SGEN
GP1
TA1
GP1
SGEN
APD
DPD
PLTMRG
PLTSET
SMAY
EMA
GP3
SGEN
SGEN
Gl
SMP2
GKAD
EMG
EMG
SCE1
EMA
MCE2
GKAD
MTRXIN
DPD
RBMG3
DPD
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2.3-92
2.3-180
2.3-7
2.3-279
2.3-42
2.3-74
2.3-41
2.3-278
2.3-245
2.3-145
2.3-281
2.3-47
2.3-74
2.3-264
2.3-54
2.3-279
2.3-280
2.3-253
2.3-162
2.3-181
2.3-268
2.3-268
2.3-91
2.3-264
2.3-87
2.3-182
2.3-177
2.3-156
2.3-101
2.3-156
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.3.28.29
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DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Data Block Name

Qutput from Module

HEQEXIN
HEST
HGR
HG@D
HGPECT
HKAA
HKDD
HKDICT ‘
HKELM
HKFF
HKFS
HKGG
HKGG
HKGGX
HKLL
HKLR
HKNN
HKPP
HKRR
HKSS
HK20D
HK2PP
HLLL
HLPP
HM2DD
HNLFT
HPEFIX
H@EF1
HPEF2

GP1
TAI
SMP1
GKAD
TAI
SMP1
GKAD
EMG
EMG
SCEY
SCE1
RMG
EMA
EMA
RBMG1
RBMG]
MCE2
SHP1
REMG1
SCE1
GKAD
MTRXIN
RBMG2
SHP1
GKAD
DPD
SDRHT
SDR2
SDR3

2.2-7 (7/4/76)
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2.3-45
2.3-72
2.3-94
2.3-182
2.3-72
.3-95
.3-181
.3-267
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.3-90
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2.3-85
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2.3-182
2.3-177
2.3-100
2.3-95
2.3-182
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2.3-243
2.3-143
2.3-216




Section Number

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Qutput from Module

2.3.28.38

2.3.
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)
.26
.36
.27
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.30
.37
.28
.3

HPEST
HBPG1
H@PNL1
HPPNL2
H@PP2
HPQG1
HPQP2
HAUDV1
HpUDV2
HAUGV1
HOUPV2
HPDP
HPOT
HPF
HPG
HPGG
HPL
HPNLD
HP@
HPPP
HPS
HPSP
HPUGV1
HQG
HQG
HQGE
HQP
HQR
HRAA

SDR2
SOR2
VDR
SDR3
SDR3
SDR2
SOR3
VDR
SDR3
SDR2
SDR3
TRLG
TRLG
SSG2
SSG1
SDR1
SSG2
TRHT
SSG2
TRLG
$sG2
TRLG
SDR2
SDR1
SSGHT
RMG
SDR1
SSG2
SMP2
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2.3-144
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2.3-115
2.3-105
2.3-162
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DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Data Block Name

Qutput from Module

HRDD
HRFF
HRGG
HRNN
HRULV
HRULV
HRUGV
HSIL
HSILD
HSIP
HSLT
HTRL
HUDVT
HUGY
HUGV
HULV
HUgpV
HUPV
HUSET
HUSETD
HXYPLTT:
IEFT
IEF2
IEST
IES2
INX
IPHIP1
IPHIP2
1QP1

GKAD
SCET
RMG
MCE2
SSG3
SSGHT
SSG3
GP1
DPD
PLTTRAN
GP3
DPD
TRHT
SDR1
SSGHT
SSG3
SSG3
SDR1
GP4
DPD
XYTRAN
SDR2
SDR3
SDR2
SDR3
REDUCE
SDR2
SDR3
SDR2

2.2-9 (7/4/76)
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2.3-181
2.3-91
2.3-240
2.3-87
.3-109
.3-243
.3-108
.3-45
.3-156
.3-239
.3-55
.3-156
.3-242
.3-114
.3-242
.3-108
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DATA BLOCK AND TABLE DESCRIPTIONS

Section Number Data Block Name Qutput from Module Page Number
2.3.45.19 1QP2 SDR3 2.3-215
3.45.25 1QP2 SDR3 2.3-216
2.3.18.2 KAA SMP 2.3-92
2.3.40.7 KBFL MTRXIN 2.3-178
2.3.33.2 KBFS DSMG2 2.3-163
2.3.33.1 KBLL DSMG2 2.3-163
2.3.33.3 KBSS DSMG2 2.3-163
2.3.32.1 KDAA - swp2 2.3-162
2.3.35.3 KDAAM ADD 2.3-172
2.3.41.1 KDD GKAD 2.3-179
2.3.17.5 KDFF SCE1 2.3-89
2.3.17.6 KDFS SCE? 2.3-89
2.3.31.1 KDGG DSMG1 2.3-161
2.3.70.2 KDICT EMG 2.3-266
2.3.16.3 KDNN MCE2 2.3-85
2.3.17.7 KDSS SCE1 - 2.3-89
2.3.70.1 KELM EMG 2.3-265
2.3.17.1 KFF SCE1 2.3-88
2.3.17.2 KFS SCE1 2.3-88
2.3.12.1 KGG SMA3 2.3-78
2.3.69.1 KGG . EMA 2.3-264
2.3.12.2 KGGL SMA3 2.3-78
2.3.38.1 KGGNL PLA4 2.3-175
2.3.35.1 KGGSUM ADD ' 2.3-172
2.3.9.1 KGGX SMAT 2.3-74
2.3.69.1 KGGX EMA 2.3-264
2.3.34.1 KGGXL PLAI 2.3-165
2.3.49.3 KHH GKAM 2.3-225
2.3.85.1 KKK CYCT2 2.3-293

2.2-10 (7/4/76)




DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Section Number Data Block Name Qutput from Module Page Number
2.3.19.1 KLL RBMG] 2.3-96
2.3.19.2 KLR RBMG1 2.3-96
2.3.16.1 KNN MCE2 2.3-85
2.3.18.3 Kp@B SMP1 2.3-92
2.3.19.3 KRR RBMG1 2.3-96
2.3.17.3 KSS SCE1 2.3-88
2.3.66.2 KXHH FA1 2.3-258
2.3.41.6 K2DD o GKAD 2.3-180
2.3.40.9 K2DPP MTRXIN 2.3-178
2.3.40.1 K2PP MTRXIN 2.3-177
2.3.18.10 K4AA SMP1 2.3-94
2.3.17.9 K4FF SCE1 2.3-90
2.3.69.1 K4GG EMA 2.3-264
2.3.9.2 K4GG SMA 2.3-74
2.3.16.6 K4NN MCE2 2.3-86
2.3.74.7 LAMA RCOVR3 2.3-275
2.3.30.1 LAMA READ 2.3-157
2.3.85.7 LAMA CcYCT2 2.3-294
2.3.20.3 LBLL RBMG2 2.3-99
2.3.20.1 LLL RBMG2 2.3-99
2.3.18.4 Lop SMP1 2.3-92
2.3.18.6 MAA SMP1 2.3-93
2.3.72.1 MATC CoMB2 2.3-271
2.3.2.10 © MATPPAL IFP 2.3-35
2.3.41.3 MDD . GKAD 2.3-179
2.3.70.4 MDICT EMG 2.3-267
2.3.70.3 MELM EMG 2.3-267
2.3.5.5 MESSAGE PLTSET 2.3-49
2.3.17.4 MFF SCE1 2.3-88

2.2-11 (7/4/76)




DATA BLOCK AND TABLE DESCRIPTIONS

Section Number Data Block Name Qutput from Module Page Number
2.3.68.1 MGG EMA 2.3-264
2.3.10.1 MGG - SMA2 2.3-76
2.3.49.1 | MHH GKAM 2.3-225
2.3.30.3 MI READ 2.3-188
2.3.85.5 MKK CYCT2 2.3-294
2.3.19.4 MLL RBMG1 2.3-96
2.3.19.5 MLR RBMG1 2.3-97
2.3.16.2 MNN MCE2 2.3-85
2.3.18.8 MDA . SMP 2.3-94
2.3.18.7 MaP SMP1 2.3-93
2.3.2.6 MPT IFP 2.3-26
2.3.22.1 MR RBMG4 2.3-102
2.3.19.6 MRR RBMG1 2.3-97
2.3.66.4 MXHH FA1 2.3-259
2.3.41.7 M20D GKAD 2.3-180
2.3.40.8 M2DPP MTRXIN 2.3-178
2.3.40.2 M2PP MTRXIN 2.3-177
2.3.29.10 NLFT DPD 2.3-153
2.3.28.21 PBEF] SDR2 2.3-136
2.3.28.17 PBES] SDR2 2.3-132
2.3.28.10 ' PBQG1 SDR2 2.3-125
2.3.42.3 @CEIGS CEAD 2.3-184
2.3.28.14 PCPHIP SOR2 2.3-129
2.3.28.20 | PEFBI SDR2 2.3-135
2.3.28.22 PEFCI SDR2 2.3-137
2.3.45.13 PEFC2 SDR3 2.3-209
2.3.28.19 PEF] SDR2 2.3-134
2.3.45.5 PEF2 SDR3 2.3-201
2.3.30.4 PEIGS READ 2.3-158
2.3.28.16 PESBI SDR2 2.3-131
2.3.28.18 PESCI SDR2 2.3-133
2.3.45.12 pESC2 SDR3 2.3-208

2.2-12 (12/29/78)




DATA BLOCK DESCRIPTIONS - GEMERAL COMMENTS AND INDEXES

Section Number Data Block Name Qutout from .lodule Page Number
2.3.28.15 PEST SDR2 2.3-130
2.3.28.40 PESIA SDR2 2.3-144a
2.3.82.4 PES1AG CURV 2.3-289¢
2.3.82.3 PESTAM CURV 2.3-289b
2.3.82.2 PESIG CURV 2.3-289a
2.3.82.1 PESIM CURV 2.3-289
2.3.45.4 PES2 SDR3 2.3-200
2.3.83.2 @GPF1 , GPFDR 2.3-291
2.3.14.1 @GPST | GPSP 2.3-83
2.3.114 PGPWG GPWG 2.3-77
2.3.37.1 @NLES PLA3 2.3-174
2.3.83.1 PNRGY1 GPFDR | 2.3-290
2.3.73.3 pPG1 RCAVR 2.3-272
2.3.28.5 gPa1 SDR2 2.3-120
2.3.45.17 grG2 SDR3 .2.3-213
2.3.43.1 @PHID VDR 2.3-186
2.3.28.13 @PHIG . SDR2 2.3-128
2.3.73.1 @PHIG RCAVR 2.3-272
2.3.43.5 @PHIH VDR 2.3-190
2.3.43.4 @PNLY VDR 2.3-189
2.3.45.6 @PNL2 SDR3 2.3-202
2.3.45.24 pPPB . SDR3 2.3-216
2.3.28.30 @PPCA SDR2 2.3-143
2.3.45.23 gPPCB - SDR3 2.3-215
2.3.28.7 @PPCI SDR2 2.3-122
2.3.45.9 pPPC2 SDR3 2.3-205
2.3.28.6 pPP1 SDR2 2.3-121
2.3.45.1 gpPpP2 SDR3 2.3-197
2.3.68.1 pPTPI PPTPR1 2.3-262
2.3.80.1 PPTP2 PPTPR2 2.3-287
2.3.28.9 #QBG1 SDR2 2.3-124
2.3.73.4 PQG1 RCOVR . 2.3-272

2.2-13 (12/29/78)




DATA BLOCK AND TABLE DESCRIPTIONS

Section Number Data Block Name Output from Module Page Number
2.3.28.8 @QG1 SDR2 2.3-123
2.3.45.18 QG2 SDR3 2.3-214
2.3.28.12 @gqrCl SDR2 2.3-127
2.3.45.10 gqrc2 SDR3 2.3-206
2.3.28.1" @QP1 SDR2 2.3-126
2.3.45.2 gqQpP2 SDR3 2.3-198
2.3.28.2 @uBGV1 SDR2 2.3-117
2.3.43.2 gupvel ' - VDR 2.3-187
2.3.45.14 gupvc2 SDR3 2.3-210
2.3.43.3 pUDV1 VDR 2.3-188
2.3.45.7 pubve SDR3 2.3-203
2.3.73.2 puUGV1 RCOVR 2.3-272
2.3.28.1 guGv1 SDR2 2.3-116
2.3.45.16 guagve SDR3 2.3-212
2.3.43.6 guHvCl VOR 2.3-191
2.3.45.15 PUHVC2 SDR3 2.3-21
2.3.43.7 PUHVI VDR 2.3-193
2.3.45.8 PUHV2 SDR3 2.3-204
2.3.28.4 puUPVCI SDR2 2.3-119
2.3.45.1 pupvCc2 SDR3 2.3-207
2.3.28.3 guPvl " SDR2 2.3-118
2.3.45.3 pupv2 SDR3 2.3-199
2.3.67.4 PVvG FA2 ' 2.3-261
2.3.53.2 PAF DDR2 2.3-237
2.3.53.5 PAT DDR2 2,3-238
2.3.33.4 PBL DSMG2 2.3-164
2.3.33.5 P8BS DSMG2 2.3-164
2.3.1.2 PCDB IFP 2.3-3
2.3.28.28 PCPHIP SDR2 2.3-143

2.2-14 (7/4/76)
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DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Data Block Name

Qutput from Module

PD
PDF
PDT

PG

PG

PGG
PGS
PG
PGV1
PH
PHIA
PHID
PHIDH
PHIA
PHIG
PHIH
PHIHL
PK

PL

PLI
PLATX1
PLATX2
PLTP
PLTPAR
PLTSETX
PP

)
P@S
PPF

TRLG
FRRD
TRLG
§5G1
ADD
SDR1
RCPVR3
§5G1
PLA2
TRLG
READ
CEAD
GKAM
CYCT2
SDR1
CEAD
FA2
CYCT2
$5G2
5G4
PLOT
PLRT
PLTMRG
PLTSET
PLTSET
$562
5564
RCPVR3
FRRD
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2.3-103
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Section Number

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Qutput from Module

2.3.28.25
2.3.57.1
2.3.24.3
.3.47.1
.3.29.8
.3.44.2
.3.74.4
.3.57.2
.3.28.24
.3.28.26
.3.28.23
.3.28.27
.3.75.0
.3.84.1
.3.74.2
.3.27.6
.3.27.3
.3.36.3
.3.65.1
.3.65.2
.3.27.%5
.3.27.12
.3.24.1
.3.13.1
.3.25.6
.3.25.3
.3.25.4
.3.85.4
2.3.76.7
2.3.3.6
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PPHIG
PPT
PS
PSDF
PSDL
PSF
PSS
PST
PUBGV
PUGY
PUGVT
PUPVC]
PVX
PX
QAS
QBG
Q6
Q&1
QHHL
QJHL
QP
QPC
R

“RG
RUBLV
RULV
RUDV
RUXV
SIL
SIL

SDR2
TRLG
S8G2
RAND@M
DPD.
FRRD
RCAVR3
TRLG
SDR2
SDR2
SDR2
SDR2
REDUCE
cYen
RCAVR3
SDR1
SDR1
PLA2
AMP
AMP
SDR]
SDR1
$5G2
GP4
SSG3
SSG3
SSG3
CYCT2
SGEN
GP1
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Page Number

2.3-140
2.3-240
2.3-104
2.3-222
2.3-152
2.3-195
2.3-274
2.3-240
2.3-139
2.3-14]
2.3-138
2.3-142
2.3-276
2.3-292
2.3-274
2.3-112
2.3-11
2.3-173
2.3-256
2.3-256
2.3-114
2.3-113
2.3-104
2.3-79
2.3-108
2.3-107
2.3-107
2.3-294
2.3-279
2.3-45
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Section Number Data Block Name Qutput from Module Page Number
2.3.62.2 SILA APD 2.3-245
2.3.29.2 SILD DPD 2.3-145
2.3.62.12 SILGA APD 2.3-252
2.3.55.1 SIP PLTTRAN 2.3-239
2.3.64.2 SKJ AMG 2.3-254
2.3.7.1 SLT GP3 2.3-51
2.3.62.10 SPLINE APD 2.3-251
2.3.29.6 " TFPOQL B DPD 2.3-150
2.3.57.6 oL TRLG 2.3-241
2.3.29.1 TRL DPD 2.3-155
2.3.74.1 UAS RCPVR3 2.3-274
2.3.27.5 uBGv SDR1 2.3-112
2.3.20.4 UBLL RBMG2 2.3-100
2.3.25.5. UBLV 5563 2.3-108
2.3.33.7 uspev DSMG2 .2.3-164
2.3.44.1 UDVF FRRD 2.3-195
2.3.50.2 UDVIF DDR1 2.3-226
2.3.53.3 UDV2F DDR2 2.3-237
2.3.48.1 uDvT TRD 2.3-224
2.3.50.3 uov1T DDR1 2.3-226
2.3.53.6 ubvaT DDR2 2.3-238
2.3.53.1 UEVF DDR2 2.3-237
2.3.53.4 UEVT DDR2 2.3-237
2.3.27.1 UGV SDR1 2.3-1M
2.3.36.1 U1 PLA2 2.3-173
2.3.44.5 UHVF FRRD 2.3-196
2.3.48.2 UHVT TRD 2.3-224
2.3.20.2 uLL RBMG2 2.3-99
2.3.84.2 uLv cYeT 2.3-292
2.3.25.1 uLv SSG3 2.3-107
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Section Number Data Block Name Output from Module Page Number
2.3.27.14 upv SDR1 2.3-114
2.3.27.13 upve SDR1 2.3-114
2.3.18.5 upp SMP1 2.3-93
2.3.25.2 ugpv SSG3 2.3-107
2.3.13.3 USET GP4 2.3-80
2.3.62.3 USETA APD 2.3-246
2.3.29.3 USETD DPD 2.3-146
2.3.75.2 usx ~ REDUCE 2.3-276
2.3.85.3 uxv CYCT2 2.3-293
2.3.82.1 VSET PVEC0S5,10,20 2.3-289
2.3.69.1 XGG EMA 2.3-264
2.3.1.3 XYCDB IFP1 2.3-4
2.3.4A.3 XYPLTF XYTRAN 2.3-221
2.3.46.2 XYPLTFA XYTRAN 2.3=221
2.3.46.4 XYPLTR XYTRAN 2.3-221
2.3.46.1 XYPLTT XYTRAN 2.3-218
2.3.46.5 XYPLTTA XYTRAN 2.3-221
2.3.33.6 YBS DSMG2 2.3-164
2.3.13.2 YS GP4 2.3-80
2.3.74.6 YSS RCAVR3 2.3-275
2.3.79.10 ZEF2 DORMM 2.3-286
2.3.79.1 ZEFCI DDORMM 2.3-286
2.3.79.12 ZEFC2 DDRMM 2.3-286
2.3.79.7 ZES2 DORMM 2.3-285
2.3.79.8 ZESC1 DDRMM 2.3-286
2.3.79.9 ZESC2 DDRMM 2.3-286
2.3.79.4 QP2 DDRMM 2.3-285
2.3.79.5 2QPC1 DORMM 2.3-285
2.3.79.6 2QpC2 DDRMM 2.3-285
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Section Number Data Block Name Qutput from Module Page Number
2.3.79.1 Zupv2 DDRMM 2.3-285
2.3.79.2 ZUPVC] DDRMM 2.3-285
2.3.79.3 ZUPVC2 DDRMM 2.3-285
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2.2.2 Index for Data Block Descriptions Sorted Alphabetically by Module

Section Number Module Page Number Section Number Module Page Number
2.3.35 ADD 2:3-172 2.3.80 @PTPR2 2.3-287
2.3.64 AMG 2.3-254 2.3.34 PLAT 2.3-165
2.3.65 AMP 2.3-256 2.3.36 PLA2 2.3-173
2.3.62 APD 2.3-245 2.3.37 PLA3 2.3-174
2.3.71 ASDMAP 2.3-269 2.3.38 PLA4 2.3-175
2.3.54 BMG 2.3-239 2.3.6 PLOT 2.3-50
2.3.39 CASE 2.3-176 2.3.77 PLTMRG 2.3-281
2.3.42 CEAD 2.3-183 2.3.5 PLTSET 2.3-47
2.3.72 CPMB2 2.3-2N 2.3.55 PLTTRAN 2.3-239
2.3.84 cyen 2.3-292 2.2.82 CURY 2.3-289
2.3.85 CYCT2 2.3-293 : 2.3.47 RANDOM 2.3-222
2.3.79 DDRMM 2.3-285 2.3.19 RBMG] 2.3-96
2.3.50 DDR1 2.3-226 2.3.20 RBMG2 2.3-99
2.3.53 DDR2 2.3-237 2.3.21 RBMG3 2.3-101
2.3.29 DPD 2.3-145 2.3.22 RBMG4 2.3-102
2.3.3 DSMG1 2.3-161 2.3.73 RCOVR 2.3-272
2.3.33 DSMG2 2.3-163 2.3.74 RCAVR3 2.3-274
2.3.69° EMA 2.3-264 2.3.30 READ 2.3-157
2.3.70 EMG 2.3-265 2.3.75 REDUCE 2.3-276
2.3.66 FAl 2.3-258 2.3.56 RMG 2.3-240
2.3.67 FA2 2.3-260 2.3.17 SCE1 ' 2.3-88
2.3.44 FRRD 2.3-195 2.3.60 SDRHT 2.3-243
2.3.63 GI 2.3-253 2.3.27 SDR1 2.3-111
2.3.41 GKAD 2.3-179 2.3.28 SDR2 2.3-116
2.3.49 GKAM 2.3-225 2.3.45 SDR3 2.3-197
2.3.51 GPCYC 2.3-244 2.3.76 SGEN 2.3-278
2.3.83 GPFDR 2.3-290 2.3.9 SMA1 2.2-74
2.3.3 GP1 2.3-41 2.3.10 SMA2 2.3-76
2.3.4 GP2 2.3-46 2.3.12 SMA3 2.3-78
2.3.7 GP3 2.3-51 2.3.18 SMP1 2.3-92
2.3.13 GP4 2,.3-79 2.3.32 SMP2 2.3-162
2.3.14 GPSP , 2.3-83 2.3.59 SSGHT 2.3-242
2.3.11 GPWG 2.3-77 2.3.23 SSG1 2.3-103
2.3.2 IFP 2.3-5 2.3.24 SSG2 2.3-104
2.3.1 IFPT 2.3-1 2.3.24 $SG3 2.3-107
2.3.81 INPUTT2 2.3-288 2.3.26 SSG4 2.3-110
2.3.15 MCE1 2.3-84 2.3.8 TAl 2.3-56
2.3.16 MCE2 2.3-85 2.3.48 TRD 2.3-224
2.3.78 MPDACC 2.3-284 2.3.58 TRHT 2.3-242
2.3.40 MTRXIN 2.3-177 2.3.57 TRLG 2.3-240
2.3.68 PPTPR1 2.3-262 2.3.43 VDR 2.3-186

2.3.46 XYTRAN 2.3-218
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2.3 DATA BLOCK DESCRIPTIONS

2.3.1 Data Blocks Output From Module IFPI

2.3.1.1 CASECC (TABLE)

Description

Case Control Data Table. Values typically zero if not set by the user.

Table Format

Record Word

—
<
(1]

0
1

—
~ OO H LW —
Pttt et 4

p—
(o ]
-

13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29

31
2
33
34
35

37
38

bt g Do g b P Pt —f b bd bk eef Bt i ) ] b g P =g S e ) et d

Item
Header record

Subcase number

Multipoint constraint set

Single-point constraint set

External static load set

Real eigenvalue extraction set

Element deformation set

Thermal load set

Thermal material set

Transient initial conditions

Non-1inear load output set
l plot,

Output media selection - 1 = print, 2
print and |

L ]

4 = punch, 5
real

real/imag
mag/phase
reques ted

Format of output - 1
2

3
If word 12<0, SORT2 i
Dynamic load set _
Frequency response set
Transfer function set
Symmetry flag

w»oan e

Same as 10-12 for load output

Same as 10-12 for displacement output
Same as 10-12 for element stress output
Same as 10-12 for element force output
Same as 10-12 for acceleration output
Same as 10-12 for velocity output

Same as 10-12 for forces of constraint output

i e i e e et e ]

Time step set selection for transient problem
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Record YWord Tvpe
- I Item
39 B
' B 32 words of TITLE
70 B
71 B
) B 32 words of SUBTITLE
102 B
103 B
) B 32 words of LABEL
134 B
135 1 . Structure plotter flag
136 Axisymmetric set - CASINE =
SINE =1
. FLUID = 2
137 I Number of harmonics to output
138 I Differential stiffness coefficient set
139 B . :
140 B } Name of K2PP matrix
141 B .
142 B } Name of M2PP matrix
143 B .
144 B } Name of B2PP matrix
145 I PUTPUT frequency or time set selection
146 Stress precision check (NCHECK)
147 Not defined
148 1 Comolex eigenvalue extraction set
149 1 Structural damping table set
}g? 1 Inertia relief set (Force method only)
’ I
}gz I % Same as 10-12 for solution set displacements
3 I
154 1
158 1 ‘ Same as 10-12 for solution set velocities
156 1
157 I
158 I Same as 10-12 for solution set accelerations
159 1
160 I Non-Tinear load set in transient problems
161 I Delete set (Force method only)

162 Not defined

163 Random analysis set

164 Piecewise linear coefficient set
165 Flutter set

166 Length of Case Control (LCC)

167
168
169
170
171
172
173
174
175
176
177
178

e —4

Same as 10-12 for grid point force output
Same as 10-12 for strain energy output

Same as 10-12 for MPCF@RCE output

Same as 10-12 for aerodynamic force output

=t b Sl S Pl 04 =g Pt Pt > b =

——— T —
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Record Word Type Item
179 1 Aerodynamic gust loid set
180 1 l
181 1 Same as 10-12 for element strain/curvature output
182 I f
: ; Not used
LCC-1
Lce 1 Length of symmetry sequence (LSEM)
LCCH R } .
LCC4LSEM R Coefficients for svmmetry sequence
LCC+LSEM+] I Set ID
LCC+LSEM+2 . 1 Length of the set (LSET)
LCC+LSEM+3 Repeated for each set.
. End of record
Set members terminates.
LCC+LSEM+LSET I
Note _
The above record is repeated for each subcase and symmetry combination.
Table Trailer
Word 1 =number of records on CASECC
Word 2 =0
Word 3 =maximum length of CASECC
Word 4 =0
Word 5 =0
Word 6 =0
2.3.1.2 PCDB (TABLE)
Description
Plot Control Data Table for the structure plotter.
Table Format
Record 1tem
0 Header record
1 The data here is the XPCARD translation of the Structure Plotter.

Packed cards in the Case Control Deck (See Subroutine Description
for XRCARD). There is one record for each physical card.

N+] End-of-file
Table Trailer

Words 1 through 3 are zero
Word 4 = 7777
Word 5 and Word 6 are zero

2.3-3 (12/29/78)




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.1.3  XYCDB (TABLE)

Description
XY Output Control Data Block.

Record one contains the subroutine IFP1XY interpretations of the XY plot output request
case control data cards. Record two contains an N by 6 matrix stored by rows and sorted such that
the columns are in sort left to right. N is the total number of combinations specified by the
XY-plot-request case control data cards.

Table Format

Record Wor Type Item
0 A Header record
] 1-Last Mixed IFP1XY interpretations of the XY-output-requests,
transiated for rapid processing by the XYTRAN
module.
2 1 1 Subcase number (0 implies all)
2 I Vector request type
3 1 Point or element ID ;eue:$?
4 I Comnonent rg;s
5 1 XY output type
6 I Destination code
Notes
1 1 = Displacement
2 = Velocity
3 = Acceleration
4 = Single-point forces of constraint
5 = Load or VG
Vector request type = 6 = Stress
7 = Force
8 = Adisplacement
9 = Avelocity
\10 = Aacceleration
11 = Nonlinear Force
2. 1 = Response
XY output type = 2 = PSDF
3 = AUTQ
3. 1 = Print
' 2 = Plot
3 = Print, plot
Destination code = 4 = Pynch
5 = Print, punch
6 = Plot, punch
7 = Print, plot, punch

4. Either of records 1 and 2 may be null, however they will always exist.
Table Trailer

Words 1«5 = nonzero
Word 6 = one

2.3-4




DATA BLOCK DESCRIPTIONS

2.3.2 Data Blocks Output From Module IFP.

Module IFP (Input File Processor, part of the NASTRAN Preface) processes the Bulk Data Deck
sorted by module XSPRT and writes the following data blocks that appear in one or more Rigid
Formats: GE@PM1, GEPM2, GEPM3, GEQM4,'EPT, MPT, DIT, EDT, DYNAMICS, MATP@OL. Each of these data

blocks has the usual 2-word BCD header record.

Each data block contains bulk data card images dr modified card images of a subset of bulk
data card types. Each logical record of each of the above data blocks contains all the data of a
particular card type. If a card type is not present in the Bulk Data Deck, there is no record.
For each card type present, 3 words are written as header information for the record. Then for
every logical bulk data card of that type in the Bulk Data Deck, a card image or a modified card
image is written sequentially in the record. Following the last data record, a final three word

record is written; the data values are all 65535.

The first two words of the header information of each record are used by entry point L@CATE
of subroutine PRELPC. The third word of the header information is the card number used by the IFP

programmer to reference tables internal to the IFP module.

LOCATE is used by routines that wish to read data blocks output by the IFP. The second word
of the header information portion of each record corresponds to a bit position in a 96-bit, 6-word
data block trailer, each word containing 16 bits. If a routine requests LACATE to locate (positior
the file to) a particular card type, LBCATE will determine if the card type is present by interro-
gating the corresponding bit in the trailer, the bit number having been supplied through the callir
sequent to LACATE. If the bit is zero, the card type is not present and L@CATE executes a non-
standard RETURN. If the bit is one, the card type is present and L@CATE uses the first word of the
header information, also supplied through the calling sequence, to find the proper logical record

(card type).

Since the Bulk Data Deck is sorted alphabetically before IFP nrocesses it, and since IFP
processes the deck sequentially, tﬁe order of the card tynres in each data block is alphabetical.
But 1t should be noted that in the case of "multi-entry" card types (more than one logical card on
one physical card, e.g., CRAD, CTUBE, etc.), the card tynes maj or may not be sorted with resnect t
the primary field (element identification in the above examrles). IFP sorts these card tvnes and

ensures that they are all fully sorted with respect tn the primary field.
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Card type formats correspond to a typical card entry in the logical record allocated to a
card type. A number (1iteral) in a card type format implied that the IFP has placed this number
in its output buffer before writing the information on the file and that this number is not on the
bulk data card itself. The mnemonics used in the card type formats correspond to the mnemonics
in the bulk data card section of the NASTRAN User's Manual. It is advised that anyone using the
information on the following pages secure a copy of this section of the User's Manual for cross

reference purposes.

IFP also generates the AXIC and FPRCE data blocks, the Parameter Value Table (PVT) and writes
Direct Matrix Input (DMI) and Direct Table Input (DTI) cards on the Data Pool File. The AXIC data
block, whose presence implies a conical shell (a‘unique structural element) problem solution, a
hydroelastic analysis problem, or an acoustic problem, is processed by the Preface modules IFP3,
IFP4 and IFP5. The PVT, which is an Executive Table and is documented in Section 2.4, contains
the names and values of all parameters input by means of the PARAM bulk data card. The PVT is
written on the Problem Tape. Each DMI in the Bulk Data Deck is output on the Data Pool File in
NASTRAN packed matrix format and is indistinguisheble from any matrix data block pooled by the
XSFA, that is, a matrix trailer is written on the last logical record of the data block. IFP also
stores the name of each DMI on the DPL (see Section 2.4). Similarly, each DTI is output on the

Data ﬁeo1 File, a table trailer is written, and the name of the DTI is stored in the DPL.

The preface modules IFP3, IFP4, and IFP5 also will generate some of the data on the data
blocks output from IFP. These modules are used to process data cards written by IFP and replace
them with equivalent data blocks. For 1nstancé, data card CFLUID2 is initially placed on data
block AXIC by the IFP module. The IFP3 module will generate CFLUID2 elements and add them to
data block GEPMZ.
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2.3.2.1 GEPM1 (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
blank 0 0 89
ADUMI1 0 0 3
ADUM2 0 0 32
ADUM3 0 0 5
ADUM4 0 0 88
ADUMS 0 0 99
ADUM6E 0 0 100
ADUNM7 0 0 101
ADUMS8 0 0 103
ADUMS 0 0 106
CARDIC 1701 17 6
CORDIR 1801 18 5
CORDIS 1901 19 7
CORD2C 2001 20 9
CORD2R 2101 21 8
CPRD2S 2201 22 10
GRDSET 0 0 2
GRID 4501 45 1
*PPINTAX 4501 45 1
*RINGAX 4501 45 1
*SECTAX 4501 45 1
SEQGP 5301 45 4

* See Section 4.6.2

Card Type Formats:
Blank cards are not written.

ADUMi cards are not written. Rather, the contents are coded and stored in words 46-54
of /SYSTEM/.

CPRDIC (6 words) CID 2 1
Gl G2 G3

CERDIR (6 words) CID 1 1
Gl G2 G3

CARD1S (6 words) CID 3 1
G1 G2 @3

CPRD2C (13 words) CID 2 2
RID Al A2
A3 Bl B2
B3 a €2
€3

CPRDZR (13 words) CID 1 2
RID Al A2
A3 B1 B2
B3 Q c2
€3
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CARD2S (13 words) CID 3 2
RID Al A2
A3 Bl B2
B3 Cl c2
C3

The GRDSET card is not written. Rather, the contents are stored locally for use
when processing the GRID cards.

GRID (8 words) 1D cp X1
X2 X3 CD
PS R

If a GRDSET card is present, and if any of fields 3, 7, or 8 of any GRID card are blank,
IFP will insert corresponding data fields from the GRDSET card. Only one GRDSET card may appear

in the Bulk Data Deck.

PBINTAX (8 words) 1D 0 PHI
0.0 0.0 0
0 0
See section 4.6.2 for additional information
RINGAX (8 words) 1D 0 R
Z 0.0 0
C 0
See section 4.6.2 for additional information
SECTAX (8 words) ID 0 ‘ R
PHI1 PHI2 0
0 0 .
See section 4.6.2 for additional information
SEQGP (2 words) 1D SEQID
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2.3.2.2 GEPM2 (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Mumber
BARAR 0 0 179
CAXIF2 2108 21 224
CAXIF3 2208 22 225
CAXIF4 2308 23 226
CBAR 2408 24 180
CCONEAX 2315 23 146
CDAMP1 201 2 69
CDAMP2 301 . 3 70
CDAMP3 401 : 4 71
CDAMP4 501 5 72
COUMI 6108 61 107
CcDuM2 6208 62 108
CDUM3 6308 63 109
CDUM4 6408 64 110
CDUMS 6508 65 1
CDUMe 6608 66 112
COUM? 6708 67 113
CcDUM8 6808 68 114
CDuMo 6908 69 115
CELAST 601 6 73
CELAS2 701 7 74
CELAS3 801 8 75
CELASA 901 9 76
CFLUID2 7815 78 o>
CFLUID3 7915 79 o*
CFLUID4 8015 . 80 0*
CHBDY 4208 42 232
CHEXA1 5708 57 219
CHEXA2 5808 58 220
CIHEXY 7108 71 251
CIHEX2 7208 72 252
CIHEX3 7308 73 253
CMASS1 1001 10 65
CMASS2 1101 1" 66
CMASS3 1301 12 67
CMASS4 1301 13 68
CNGRNT 5008 50 258
CPNMY 1401 14 63
CONM2 1501 15 64
CONRQD 1601 16 47
CQDMEM : 2601 26 60
CQDMEMT 2008 20 249
CQDMEMZ 5308 53 259
CQDMEM3 5408 54 261
CQDPLT 270 27 59
CQUADI 2801 28 57
CQUAD2 2901 29 58
CR@D 3001 30 48
CSHEAR 3101 31 61

*Generated by IFP3, IFP4 or IFPS.
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Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
CSLPT3 4408 44 227
CSLPTA 4508 45 228
CTETRA 5508 58 217
CT@RDRG 1908 19 104
CTRAPAX 7042 74 287
CTRAPRG 1808 18 80
CTRBSC 3201 32 54
CTRIAAX 7012 70 285
CTRIAY 3301 33 52
CTRIA2 3401 34 53
CTRIARG 1708 17 79
CTRMEM 3501 35 56
CTRPLT 3601 36 55
CTUBE 3707 37 49
CTWIST 3801 : 38 62
CVIsC 3901 ’ 39 50
CWEDGE 5608 56 218
GENEL 4301 43 28
PLATEL 5201 52 1
SP@INT 5551 49 105
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Card Type Formats:

The BAR@R card is not written. Rather, the contents are stored locally for use when
processing the CBAR cards. .

CAXIF2 (6 words) EID G1 G2
RHO B N

CAXIF3 (7 words) EID G1 G2
G3 RHO B
N

CAXIF4 (8 words) EID G1 G2
G3 G4 RHP
B N

CBAR (16 words) EID PID GA
GB . X1 X2
X3 F PA
P8 Z1A Z2A
Z3A 18 Z2B
Z3B

If a2 BARAR card is oresent in the Bulk Data Deck, or if anv of the fields 3, 6, 7, 8, 9 of ai
CBAR card are blank, IFP will insert the corresponding data fields from the BARPR card. Only one
BAR@R card may appear in the Bulk Data Deck.

CCONEAX (7 words) EéD PID RA

CDAMP1 (6 words) EID PID G1
G2 C1 c2

CDAMP2 (6 words) EID B Gl
G2 Ci - C2

CDAMP3 (4 words) EID PID S1
S2

CDAMP4 (4 words) EID B S1
S2 '

COUMi (variable number of words, depending on the contents of the ADUMi card)

CELAS? (6 words) EID PID 61
G2 C1 €2

CELAS2 (8 words) EID K G1

‘ G2 Ci c2

GE S

CELAS3 (4 words) EID PID S1
S2

CELAS4 (4 words) EID K S1
S2

CFLUID2 (6 words) EID ST S2
p B N

CFLUID3 (7 words) EID S S2
S3 o) B
N
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CFLUID4 (8 words)
CHBDY (8 words)

CHEXA1 (10 words)
CHEXA2 (10 words)
CIHEX1 (10 words)

CIHEX2 (22 words)

CIHEX3 (34 words)

CMASST (6 words)
CMASS2 (6 words)
CMASS3 (4 words)

CMASS4 (4 words)

DATA BLOCK AND TABLE DESCRIPTIONS

EID

EID
AF
G3

EID
G2
G5
G8

EID
G2
G5
G8

EID
G2
G5
G8

EID
G2
G5
G8
61
G14
G17
G20

EID
G2

G5

G8

G1
G14
G17
G20
G23
G26
G29
G32

EID
G2

EID
G2

EID
52

EID
s2

S1
S4

FLAG
G
G4

MID
G3
G6

MID
G6

PID
G3

PID
G3
G6
69
G12
G15
G18

PID
G3
G6

G12
G15
618
G21
G24
627
G30

PID
C

Q1
PID
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G7

61
G4
G7

Gl
G7

Gl
G4
G7
G10
G13
G16
G19

G1

64

G7

G10
613
G16
G19
G22
G25
G28
631

Gl
c2

G1
€2

S1

s1



Card Type Formats Cont'd.:

CNGRNT (open ended)

CANM1 (24 words)

CANM2 (13 words)

CONRPD (8 words)
CQDMEM (7 words)
CQDMEM1 (7 words)
CQQMEMZ (7 words)

CQDMEM3
CQDPLT (7 words)

CQUADY {7 words)
CQUAD2 (7 words)

CRED (4 words)
CSHEAR (6 words)

CSLAT3 (8 words)

CSLPAT4 (9 words)

DATA BLOCK DESCRIPTIONS

El
EN

EID
M1
M31
M4l
Ma4
M53
M1
M4

EID

X3
122
133

EID
MID

EID
TH

EID
G2
TH

EID
G2
TH

Not

EID
G2
TH

EID
G2
TH

EID
G2
TH

EID
G2

EID
G2

EID
G3

EID
G3

available.

E2
-1

M21
M32
M42
M51
M54
M62
M65

X1
Im
N
61
NSM
PID
G3

PID
G3

PID
G3
PID

G3

PID

PID
G3

PID

PID
G3

G1
RHO

G1
G4

2.3-13 (7/4/76)

CID
M22
M33
M43
M52
M55
M3
M66

CID
X2

121
132

G1
G4

G1
G4

G1

G4

Gl

G4

Gl
G4

G1
G4

G1

G2
RHP




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

CTETRA (6 words) EID MID Gl
G2 63 G4

CT@RDRG (7 words) EID PID Gl
62 Al A2
0

CTRAPAX (7 words) EID PID G
G2 63 G4
TH

CTRAPRG (7 words) EID Gl G2
63 G4 TH
MID

CTRBSC (6 words) EID - PID G
G2 : 63 TH

CTRIAAX (6 words) EID PID RY
R2 R3 ™

CTRIA1 (6 words) EID PID 61
62 63 TH

CTRIA2 (6 words) EID PID 61
62 63 TH

CTRIARG (6 words) EID 61 62

. 63 TH MID

CTRMEM (6 words) EID PID 61
62 G3 TH

CTRPLT (6 words) EID PID 6]
G2 63 - T™H

CTUBE (4 words) ©EID PID 61
G2

CTWIST (6 words) EID PID 61
G2 G3 64

2.3-14 (7/4/76)




Card Type Formats Cont'd.:
CVISC (4 words)

CWEDGE (8 words)

GENEL (Open Ended)

PLOTEL (3 words)
SPPINT (1 word)

DATA BLOCK DESCRIPTIONS

EID
G2

EID
G5

EID
uI2
UIM

up2
UDN

KZ21
KZM1
KZMM
$12
521

S2N
SM2

EID
ID

2.3-15 (7/4/76)

PID

MID
G3
G6

un
CI2
CIM
uD1
cn2
CDN

KZ31
KZ22
KZM2

$22

G1




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.3  GEPM3 (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
FORCE 4201 42 18
FORCEAX 2115 21 146
FORCE1 4001 40 20
FPRCE2 4101 4 22
GRAV 4401 44 26
LPAD 4551 61 84
MPMAX 3815 38 157
MOMENT 4801 : 48 19
MPMENT1 4601 46 21
MOMENT2 4707 . 47 23
PLPAD 5101 : 51 24
PLPAD1* 6909 69 198
PLRAD2 6802 68 199
PLOAD3 7109 Al 255
PRESAX 8215 . 52 154
QBOY1 4509 45 239
QBDY2 4909 49 ) 240
QHBDY 4309 43 233
QVECT 5001 50 241
qQvaL 5209 52 242
RF@RCE 5509 55 190
SLPAD 5401 54 25
TEMP 5701 57 27
TEMPAX 6815 68 185
TEMPD 5641 65 98
TEMPP] 8109 81 201
TEMPP2 8209 82 202
TEMPP3 8309 83 203
TEMPRB 8409 84 204
Card Type Formats:
FARCE (7 words) SID G CID
F N1 N2
N3
FARCEAX (7 words) SID RID HID
F FR FT
FZ
See section 4.6.2 for additional information
FARCEY (5 words) SID G F
Gl G2
FPRCE2 (7 words) SID 6 F
61 G2 G3
G4
GRAV (6 words) SID CcID G
N1 N2 N3

2.3-16 (12/31/77)




Card Type Formats Cont'd.:
LPAD (Open Ended).

MPMAX (7 words)

DATA BLOCK DESCRIPTIONS

See section 4.6.2 for additional information

M@MENT (7 words)

MPMENT1 (5 words)

MOMENT2 (7 words)

PLPAD (6 words)

PLPADI* Not avaijlable.
PLPAD2 (3 words)
PLPAD3 (5 words)

PRESAX (7 words)

See section 4.6.2 for additional information

QBDY1 (3 words)
QBDY2 (6 words)

QHBDY (8 words)

QVECT (6 words)

QVpL (Open Ended)
RFORCE (7 words)

SLPAD (3 words)
TEMP (3 words)

SID S
L1 s2
s,
-1 -1
SID RID
F MR
MZ

SID 6

M N1
N3

SID G
Gl G2
SID G
61 G2
G4

SID P
G2 63
SID P
SID P
6l G2
SID v
RIDB PHIT
N

SID Q
SID EID
Q2 Q3
SID FLAG
AF 61
63 G4
SID Q
£2 £3
SID Qv
EID2
-1

SID G

A N1
N3

SID S
SID G

2.3-17 (7/4/76)

s1
L2

50

CID
N2

EID
EID

RIDA
PHI2

EID

Q1
Q4

Qo
G2
El
EID
EID1
EIDN

CID
N2




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

TEMPAX (3 words) SID RID T
See section 4.6.2 for additional information

TEMPD (2 words) SID T

TEMPPY (6 words) SID EID T
T T T2

TEMPP2 (B words) SID EID T
MX MY MXy
T T2

TEMPP3 (24 words) SID EID 20
TO 21 T
2 . T2 23
T3 ‘ 4 T4
5 T5 6
T6 7 T7
Z8 T8 29
T9 210 T10

TEMPRB (16 words) SID EID TA
T8 T'1a T'1b
T'2a T'2b TCa
TDa TEa TFa
TCh TDb TEb
TFb

2.3-18 (7/4/76)




DATA BLOCK DESCRIPTIONS

2.3.2.4  GEPM4 (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
ASET 5561 76 215
ASET] 5571 77 216
BDYC 910 . 9 175
BDYS 1210 12 177
BDYS1 1310 ' 13 178
CONCT 210 2 168
CONCTY 110 4] 167
CRIGDR 8210 82 297
CRIGDY 5310 , 53 279
CRIGD2 5410 ' 54 284
CRIGD3 8310 83 298
CYJRIN 5210 52 257
GTRAN 1510 15 187
LAADC 500 - 5 17
MPC 4901 49 17
MPCADD 4891 60 83
MPCAX 4015 40 149
MPCS 1110 1 176
pMIT 5007 50 15
PMITT 4951 63 92
PMITAX 4315 43 150
POINTAX 4915 49 152
RELES 410 4 170
RINGAX 5615 56 145
SECTAX 6015 60 153
SPC 5501 55 16
SeC1 5481 58 12
SPCADD 5491 59 13
SPCAX 6215 62 148
SPCD 5110 B Y 256
SPCS 810 8 174
SPCST no 7 173
SPCSD 610 6 : 172
SUPAX 6415 64 151
SUPPRT 5601 56 14
TRANS 310 3 169
Card Type Formats:
ASET (2 words) 1D c
The note below concerning the PMIT card applies to the ASET card as well.
ASET1 (Open Ended) c g G‘l
BDYC (Open Ended) 10 NAME1 SID1
NAME2 SID2 cee
(blank) -1

2.3-19 (12/31/77)




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

BDYS (Open Ended) SID l Cl
G2 C2 eee
- =1 -1
BDYS1 (Open Ended) SID c Gl
G2 e -1
CONCT (Open Ended) SID c SUBA
SUBB : GA GB
GA GB o
ves -1 -]
CANCT! (Open Ended) NSUB SID NAME1
vee NAMENSUB C1
61] LN ) G] 'NSUB
c2 G21 een
G2, NsuB !
CRIGOR (4 words) i%D G G1
CRIGD1 (Open Ended) EID 1G 61
and 6N G12 G13
CRIGD2 (Open Ended) G614 G15 Gl16
_ G2 G21 G22
G23 G24 G25
G26 cee GM
GM1 GM2 GM3
GM4 GM5 GM6
-1 N -1
-} -1 -1
CRIGD3 (Open Ended) EID 1G] IGN1
1612 1G13 1614
1615 1616 162
1G21 1G22 1623
1G24 1625 1G26
LI N ] LN 3 IGM ’
1GM1 1GM2 IGM3
1GM4 I1GM5 I1GM6
MSET DG1 DG
DG12 DG13 DG14
DG15 DG16 DG2
DG21 DG22 DG23
DG24 DG25 DG26
eee cee DGN
DGN1 DGN2 DGN3
DGN4 DGNS DGN6
-1 -K -1
-1 -1 -1
<]
CYJPIN (Open Ended) SIDE C Gl
G2 - -1
GTRAN (4 words) TID NAME GID
TRAN

2.3-20 (12/31/77)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

LPADC (Open Ended) SID S ' NAME1
NAME2 ID7 $1
(blank) (blank)
-1 -1
MPC (Open Ended) SID G C
A 6 c
A ... G
C A -1
-1 -1
MPCADD (Open Ended) SID s 52
e S -1
n
MPCAX (Open Ended) SID RID c
v ... ..
-1 -1

See Section 4.6.2 for additional information.

MPCS (Open Ended) SID NAME G
C A NAME
Gl C1 Al
.. (blank) g
-1 -1

PMIT (2 words) ) o

Components can be input in any unique combination of digits 1-6. Output format will be
ID and one digit, the digits for any one entry being in sort.

Example: 1D C
12 3516
Output as: 12 1 12
3 12 5
12 6
PMIT1 (Open Ended) c G G
G -1
PMITAX (2 words) RID o
See Section 4.6.2 for additional information.
PRINTAX (8 words) 1D 0 PHI
0.0 0.0 0
0 0
See Section 4.6.2 for additional information.
RELES (Open Ended) SID NAME Gl

a1 G2 c2
-1
-1
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DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

AX (8 words ID 0 R
RINGAX (8 words) : 0.0 0
C 0
See Section 4.6.2 for additional information.
SECTAX (8 words ID 0 R
ECTAX ( ) PRIT PHI? 0
0 0
See Section 4.6.2 for additional information.
SPC (4 words) SID G o
SPC1 (Open Ended) SID c 61
G2 ve Gn
=1
SPCADD (Open Ended) SID S1 S2
cen S -1
SPCAX (4 words) SID RID ¢
Vv
See Section 4.6.2 for additional information.
SPCD (4 words) . SID G o
D
SPCS (Open Ended) SID NAME G1
(o8| 62 c2
. cee -]
-1
SPCS1 (Open Ended) SID NAME c
Gl G2 cee
=1
SPCSD (8 words) SID NAME Gl
1 Y1 G2
Cc2 Y2
SUPAX (2 words) RID c
See Section 4.6.2 for additional information.
SUPART (2 words) 1D c
Thé note above concerning the PMIT card applies to the SUPPRT card as well.
TRANS (10 words) cID Al A2
A3 B1 B2
B3 C1 c2

€3

2.3-22 (12/31/77)




DATA BLOCK DESCRIPTIONS

2.3.2.5 EPT (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
PBAR 52 20 181
PCONEAX 152 18 147
PDAMP 202 2 45
PDUM1 6102 ' 61 116
PDUM2 6202 62 n7
PDUM3 6302 63 118
PDUM4 6402 64 159
PDUMS 6502 65 160
PDUM6 6602 _ 66 161
PDUM7 6702 : 67 163
PDUMS 6802 68 164
PDUMS 6902 69 165
PELAS 302 3 . 46
PHBDY 2502 25 236
PIHEX 7002 70 254
PMASS 402 4 44
PQDMEM 502 5 4]
PQDMEMI 2202 22 250
PQDMEM2 5302 53 260
PQDMEM3 5402 54 262
PQDPLT ' 602 6 40
PQUAD1 702 7 38
PQUAD2 802 8 39
PROD 902 9 29
PSHEAR 1002 10 42
PTORDRG 2102 21 121
PTRAPAX 7052 95 288
PTRBSC 1102 1 35
PTRIAY 1202 12 33
PTRIA2 1302 13 34
PTRIAAX 7032 85 286
PTRMEM 1402 14 37
PTRPLT 1502 15 36
PTUBE 1602 16 , 30
PTWIST 1702 17 43
PVISC 1802 18 31 .
VIEW 2606 26 289
Card Type Formats:

PBAR (19 words) PID MID A

1 12 J

NSM FE C1

c2 D1 D2

E1 E2 Fl

F2 K1 K2

12

2.3-23 (7/4/76) !




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

PCONEAX (24 words) ID MIDY T
MID2 I MID3
T2 NSM 21
22 PHI PHIZ2
PHI3 PHI4 PHI5
PHI6 PHI7 PHI8
PHIS PHITO PHIT
PHIT2 PHI3 PHI14

PDAMP (2 words) PID B

PDUMi (variable number of words, depending on the contents of the ADUMi card).

PELAS (4 words) PID K GE
S .

PHBDY (7 words) PID MID AF
E A Rl
R2

PIHEX (7 words) PID MID CID
NIP AR ALFA
BETA

PMASS (2 words) PID M

PQDMEM (4 words) PID MID T
NSM

PQDMEM1 (4 words) PID MID T
NSM

PQDMEM2 (4 words) PID MID T
NSM

PQDMEM3 Not Avai{lable

PQDPLT (8 words) - PID MIDY I
MID2 T NSM
21 22

PQUADY (10 words) P1D MID1 T1
M1D2 I MID3
T3 NSM Al
Z2

PQUAD2 (4 words) PID MID T
NSM

PROD (6 words) PID MID A
J o NSM

PSHEAR PID MID T
NSM

2.3-24 (7/4/76)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

PTPRDRG (4 words) PID MID ™
TF

PTRAPAX (17 words) PID MID
PHII PHI2 PHI3
PHI4 PHI5 PHI6
PHI7 PHIS PHIO
PHIN0 PHITT PHI12
PHI13 PHI14

PTRBSC (8 words) PID MID1 I
MID2 T NSM
Y4l 72

PTRIA1 (10 words) PID - MIDI T
MID2 I MID3
T3 NSM 21
22

PTRIA2 (4 words) PID MID T
NSM

PTRIAAX (17 words) PID MID
PHIN PHI2 PHI3
PHI4 PHIS PHI6
PHI7 ' PHI8 PHIQ
PHITO PHIN PHIT2

PTRMEM (4 words) PID MID T
NSM

PTRPLT (8 words) PID MIDI I
MID2 T2 NSM
4! 22

PTUBE (5 words) PID MID gD
T NSM

PTWIST (4 words) PID ~ MID T
NSM

PVISC (3 words) PID 1 c2

2.3-25 (7/4/76) y,




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.6 MPT (TABLE)

Card Types and Header Information:

Header Word ] Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
DSFACT 53 10 143
MAT] 103 1 77
MAT2 203 2 78
MAT3 1403 14 122
MAT4 2103 21 234
MATS 2203 22 235
MATS] 503 5 90
MATTI 703 7 91
MATT2 803 8 102
MATT3 1503 15 T 189
MATTS 2303 . 23 237
MATTS 2403 24 238
PLFACT 1103 1 185
PLIMIT 304 3 276
POPT 404 4 277
Card Type Formats:
DSFACT (open ended) SID B1 B2
e B -1
. n
MAT1 {11 words) MID E G
NU RHO A
TREF GE ST
SC SS

If any one of E, G or NU is blank, it will be computed to satisfy the identity E = 2 {1+NU)G;
otherwise, values supplied by the user will be used.

MAT2 (16 words) MID Gl1 Gl12
G613 G22 G23
G33 RH@ Al
A2 Al2 TO
GE ST SC
SS

MAT3 (16 words) MID EX EY
EZ NUXY NUYZ
NUZX RHDp GXY
GYZ GZX AX
AY AZ TREF
GE

MAT4 (3 words) MID K 0

MAT5 (8 words) MID KXX KXY
KXZ KYY KYZ
KZZ 0

MATST (11 words) MID R1 R2
R3 R4 e
R10

MATT1 (11 words) MID R1 R2
R3 R4 e
R10

2.3-26 (7/4/76)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

MATT2 (16 words)
MATT3 (16 words)

MATT4 (3 words)
MATTS (8 words)

PLFACT (Open Ended)

PLIMIT (9 words)

alternate form:

PAPT {6 words)

MID
R3
R15

MID
R3
R15

MID

MID
T13
733
SID

ELTYP (2 words)
PID1
PID4

ELTYP (2 words)
PID1
0

MAX
IPRN

R1
R4

R1
R4

TK

™
T22
TC

B1

B

PMIN
PID2
PIDS

PMIN
THRU (2 words)

EPS
PUN

2.3-27 {7/4/76)

R2
R2

TC

T12
T23

B2
-1

PMAX
PID3

PMAX
PID{

GAMA
PUN2




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.7 DIT (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card rxge Trailer Bit Position Internal Card Number
GUST 1005 10 308
TABDMP1 15 21 162
TABLED? 1105 11 133
TABLED?2 1205 12 134
TABLED3 1305 13 140
TABLED4 1405 14 141
TABLEM1 105 1 93
TABLEM2 205 2 94
TABLEM3 305 ) 3 95
TABLEMA 405 : 4 96
TABLES1 3105 ‘ 3 97
TABRND1 55 25 _ 191
TABRNDG 56 26 : ' 188
Card Type Formats:
TABDMP1 (open ended) 1D 0 0
0 0 0
0 0 f,
91 f2 92
. fn 9,
-1 -1
TABLED1 (open ended) 1D 0 0
: 0 0 0
0 0 X1
Y1 X2 Y2
cee X, Yn
-1 -1
TABLED2 (open ended) () X1 0
0 0 0
0 0 X3
Y1 X2 Y2
ces Xn Yn
-1 -1
TABLED3 (open ended) 1D X1 X2
. 0 0 0
0 0 X1
Y1 X2 Y2
a8 xn yn
-] =1
TABLED4 (open ended) 1D X1 X2
X3 X4 0
0 0 A,
A, A,
A -1
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Card Type Formats Cont'd.:

TABLEM1 (open ended)

TABLEM2 (open ended)

TABLEM3 (open ended)

TABLEM4 (open ended)

TABLEST (open ended)

TABRND1 (open ended)

TABRNDG (10 words)

GUST (5 words)

DATA BLOCK DESCRIPTIONS

1D 0
0 0
0 0
yi X2
. Xp
-1 -1
1D X1
0 0
0 0
Y1 X2
.en Xn
-1 -1
1D X1
0 0
0 0
Y1 X2
cee xn
-1 -1
ID X1
X3 X4
0 0
Ay A,
An -1
ID 0
0 0
0 0
Y1 X2
eee Xn
=1 -1
1D 0
0 0
0 0
g1 f2
cee fn
-1 -1
ID TYPE
‘WG 0
0 0
-1

SID TABLE
X0 v
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.8 EDT (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
AEFACT 4002 40 273
AER® 3202 32 265
CAERDT 3002 30 263
CAERQ2 4301 43 . 301
CAER®3 4401 44 302
CAERP4 4501 45 303
CAER@S 5001 50 309
DEFPRM 104 , 1 81
FLFACT 4102 -/ 274
FLUTTER 3902 39 272
MKAERQ1 3802 38 271
MKAER@2 3702 37 270
PAERD 3102 31 264
PAERD2 460 46 304
PAERP3 4701 47 305
PAERD4 4801 48 306
PAER@5 5101 5 310
SET1 3502 35 268
SET2 3602 36 269
SPLINET 3302 33 266
SPLINE?2 3402 34 267
SPLINE3 4901 49 307
VARIAN 4202 42 290
Card Type Formats:
AEFACT (Open Ended) SID F1 F2
etc. -1
AERD (6 words) ACSID VSQUND BREF
RHAREF SVYMXZ SYMXX
CAER®1 (16 words) PID cp NSPAN
NCR@RD LSPAN LCHORD
0 X1 Y1
21 X12 X4
Y4 24 X43
CAER@2 (16 words) EID - PID cP
NSB MINT LSB
LDNT IGID X1
Y1 21 X12
CAER®3 (16 words) EID PID LP
LISTW LISTCY LISTC2
v vee X1
Y1 21 X12
X4 Y4 Z4
X43
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Card Type Formats (Cont.):

CAERP4 (16 words)

CAERPS (16 words)

DEF@RM (3 words)
FLFACT (Open Ended)

FLUTTER (9 words)

MKAER@1 (16 words)

Note: -1 ends the M or K 1ist

MKAER@2 (8 words)
PAERP1 (8 words)

PAERP2 {15 words)

PAER®3 (8,16,24 words)

PAERP4 (Open Ended)

PAER@5 (Open Ended)

SET1 (Open Ended)

DATA BLOCK DESCRIPTIONS

EID PID
NSPAN LSPAN
Y1 vl
X4 Y4
X43
EID PID
NSPAN : LSPAN
NTHICK X

Z1
X4 Y4
X43
SID 1D
SID F1
etc. -1
S1D METH@D
DENS MACH
IMETH@D blank
M1 M2 or -1
M4 MS
M7 M8
K2 or -1 K3
KS K6
K8
M1 K1
K2 M3
M4 K4
PID B1
83 B4
B6 B7
PID GRIENT
AR LRSB
LTHY LTH2
TMN] TMI2
TMI3 TMN3
PID NB@X
ves X5
X6 Y6
PID CLA
LIRC LORC
CADC1 GAPOC1
DACN GABCN
-1 ,
PID NALPHA
NXIS LXIS
LTAUS CAOCT
CAOCN -1
SID G1
etc. -1

2.3-31 (12/31/77)

LP
X1
X12
24

CpP
NTHRY
X1
Xi2
Z4

D
F2

blank
RFREQ
NVALUE

M3
M6
K1
K4
K7

M2
K3

B2
BS

WIDTH
LRIB
TND1
THMN2
NCTRL
Y5
LCLA
DPC]
GAPOCN
LALPHA
NTAUS

G2




Card Type Formats (Cont.):

SET2 (8 words)

SPLINE1 (6 words)

SPLINE2 (10 words)

SPLINE3 (Open Ended)

VARIAN (Open Ended)

DATA BLOCK DESCRIPTIONS

SID
spP2
2

EID
BOX2

EID

B@X2
DTOR
DTHY

SID

Comp
Al

0B,

EID
CHI
z2

CAER@
SETG

CAERD
SETG
CID

CAERD
G

D82

2.3-31a (12/31/77)

SP1
CH2

B@X1
Dz
BEX1
DTHX
UFID
€l
GM
-1

etc.



DATA BLOCK DESCRIPTIONS

THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.9 DYNAMICS (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card izge Trailer Bit Position Internal Card Number
DAREA 27 17 182
DELAY 37 18 183
DLPAD 57 5 123
DPHASE 77 19 184
EIGB 107 1 86
EIGC 207 2 87
EIGP 257 4 158
EIGR 307 3 85
EPPINT 707 , 7 124
FREQ 1307 13 . 126
FREQI 1007 10 125
FREQ2 1107 N 166
NOLINI 3107 31 127
NBLIN2 3207 32 128
NBLIN3 3307 33 129
NOLINA 3407 34 130
RANDPS 2107 2] 195
RANDT1 2207 22 196
RANDT2* 2307 23 197
RLPAD] 8107 LY 13
RLPAD2 5207 52 132
SEQEP 5707 57 135
TF 6207 62 136
TIC 6607 66 137
TLBAADT 7107 n . 138
TLPAD2 7207 72 139
TSTEP 8307 83 142
Card Type Formats:

DAREA (4 words) SID P c

A
DELAY (4 words) SID p C

T
DLPAD (open ended) SID S S

L1 S2 L2

Sn Ln

-1 -1
PHASE (4 words) SID P C

TH
EIGB (18 words) SID METH@D (2 words) L1

L2 NEP NOP

NDN E NORM (2 words)

G c 0

0 0 0

0
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DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

EIGC (open ended) ' SID METHPD (2 words) gﬁRM (2 words)
G C
aal wal abl
Y1 2 Ne1
N1 %32 a2
%2 . W2 %,
Nz Ny2
%an Yan %n
“bn 2 Nen
Nan -1 -1
-1 : -1 -1
-1 -1

EIGP (4 words) SID a w

. M

EIGR (18 words) SID METH@D (2 words) F1
F2 NE ND
NZ E NPRM (2 words)
G C 0
0 0 0
0 ;

EPBINT (1 word) 1D

FREQ (open ended) SID - F F
F .. F
-1

FREQ1 (4 words ) SID F1 DF
NDF

FREQ2 (4 words) SID F1 F2
NF

NBLINT (8 words) SID GI CI
S GJ CJ
T 0

NALIN2 (8 words) SID Gl €I
S GJ CJ
GK CK

NALIN3 (8 words) SID GI cl
S GJ cJ
A 0

NOLIN (8 words) SID GI CI
S GJ CJ
A 0

RANDPS (6 words) SID J K
X Y TID
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Card Type Formats Cont'd.:

RANDT1 (4 words) SID N T0
TMAX

RANDT2* Not available

RLPADT (6 words) SID L M
N TC TD
RLPAD2 (6 words) SID L M
N T8 TP
SEQEP (2 words) ID SEQID
TF (open ended) SID GD cD
BO B1 B2
G(1) c(1) AO(1)
AT(1) A2(1) G(2)
c(2) AO(2) A1(2)
A2(2) cen G(N)
C(N) AD(N) A1(N)
- A2(N) -1 -1
-1 -1 -1
TIC (5 words) SID G c
uo Vo
TLRAD! (5 words) SID L . M
0 TF
TLOADZ (10 words) SID L M
0 T -T2
F P C
B
TSTEP (open ended) SID N(1) DT(1)
ND(1) N(2) DT(2)
Np(2) cee N(N)
D¥(N) N?(N) -1
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2.3.2.10 MATPP@L (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
DMIAX 214 2 221
DMIG 114 1 120
BNDFL 9614 96 O**
RADLST 2014 20 243
RADMTX 3014 30 244

Card Type Formats:

Header Informa-

DMIAX (open ended) gAME (2 words) 8 éFﬂ TIN TOUT | ion for the
matrix (9 words)
GJ CJ NJ GI CI NI v
GI CI NI U

Nqn-zero terms of the
first non-zero column

6I CI NI Vv

-1 -1 -1 End of column indicators
GJ cJ NJ GI CI NI V*

GI CI NI y*

* : : ' Non-zero terms of the

second non-zero column

Gl CI NI v*

-1 -1 -1 End of column indicators
& N 6l cI NI v

GI Cl NI V*

' ) ' * Non-zero terms of the

. . . . last non-zero column

Gl cl NI Ad

-1 -1 -1 End of column indicators
-1 -1 -1 End of matrix indicators

*V may be 1, 2, or 4 words depending on TIN.

**Generated by IFP3, IFP4 or IFPS,
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DMIG (open ended)

GJ

GJ

GJ

-1

*V may be 1, 2, or

BNDFL (open ended)

CSf
M

65535

DATA BLOCK AND TABLE DESCRIPTIONS

€

¢J

¢J

-1

NAME (2 words)
0

Gl
GI

GI
-1
oI
Gl

GI
-1

GI
GI

Gl
1

IFQ
0

CI
CI

C1
2
CI
CI

CI
i

Cl
CI

cr
1

4 words depending on TIN.

etc.
65535

End of data for fluid point

4
P

65535
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L

TIN

A
V*

Vv

V*

Ve

V*
V*

y*

N@SYM

c

End of Record

TouT

Header Information
for the matrix
{9 words)

Non-zero terms of the
first non-zero column

End of column indicators

Non-zero terms of the
second non-zero column

End of column indicators

Non-zero terms of the
last non-zero column

End of column indicators

f Header Information

}F]uid point data

Id's and azimuth

Surface grid point
angles,

} Fluid point data




Card Type Formats Cont'd.:

RADLST (Open Ended)

RADMTX (Open Ended)

DATA BLOCK DESCRIPTIONS

El E2
-etc.
-1 -1
n F11
F13 . . . . . .. -etc
-1 -1
12 F22
F24 . . . . . . .. -ete
-1 -1
-etc
-1 -1
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2.3.2.11  AXIC (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3

Card Type Card Txge Trailer Bit Position Internal Gard Number
Conical Shell
AXIC 515 5 144
CCONEAX 2315 23 146
FPRCEAX 2115 21 156
MBMAX 3815 38 157
MPCAX 4015 40 149
PMITAX 4315 43 150
PBINTAX 4915 49 152
PRESAX 5215 : _ 52 154
RINGAX 5615 56 145
SECTAX 6015 60 153
SPCAX 6215 62 148
SUPAX 6415 64 151
TEMPAX 6815 68 155
Hydroelastic
AXIF 8815 88 212
BDYLIST 8915 89 213
CFLUID2 8515 85 209
CFLUID3 8615 86 210
CFLUID4 8715 87 21
FLSYM 9115 91 222
FREEPT 9015 90 214
FSLIST 8215 82 206
GRIDB 8115 81 205
PRESPT 8415 84 208
RINGFL 8315 83 207
Acoustic Cavity
AXSLOT 1115 11 223
GRIDF 1215 12 229
GRIDS 1315 13 230
SLBDY 1415 14 231
Axisymmetric Solids
CTRAPAX 7042 74 287
CTRIAAX 7012 70 285
Card Type Formats:
Conical Shell
AXIC (2 words) H 0
CCONEAX (4 words) ég PID RA

2.3-38 (7/4/76)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

FPRCEAX (8 words) SID RID HID1
HID2 S FR
FP FZ

MPMAX (8 words) SID RID HID1
HID2 S MR
MP ‘ MZ

MPCAX (Open Ended) SID RID HID
C A RID
HID C A
... RID HID
C A -1
-1 -1 -1

PMITAX (3 words) RID HID c

PPINTAX (3 words) ID RID PHI

PRESAX (6 words) SID P RID1
RID2 PHI1 PHI2

RINGAX (4 words) 1D R Y4
c

SECTAX (5 words) ID RID R
PHI1 PHI2

SPCAX (5 words) SID RID HID
c v

SUPAX (3 words) RID HID c

TEMPAX (4 words) SID RID PHI
TEMP

Hydroelastic

AXIF (open ended) CSF G RHP
B N@SYM NHARM
nm L. -1

BDYLIST (open ended) RHO IDF IDF
IoF ... -]

CFLUID2 (5 words) 1D IDF 1DF
RHP B

CFLUID3 (6 words) 1D IDF 1DF
IDF RH2 B

CFLUID4 {7 words) 1D IDF IDF
IDF IDF RHP
B

FLSYM (3 words) M s1 S2

FREEPT (3 words) IDF ID PHI
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Card Type Formats Cont'd.:

FSLIST (Open Ended) RHO 1DF IDF
IoF ... -1

GRIDB (5 words) 1D PHI CID
PS IDF

PRESPT (3 words) IDF ID PHI

RINGFL (4 words) IDF X1 X2
X3

Acoustic Cavity

AXSLPT (5 words) RHP B N
W M

GRIDF {3 words) IDG R Z

GRIDS (5 words) 1DG R Z
W IDF

SLBDY (Open Ended) RHP M D
7
..... -1 -1

Axisymmetric Solids

CTRAPAX (7 words) ID PID Gl
G2 G3 G4
TH

CTRIAAX (6 words) ID PID Gl
G2 G3 TH
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2.3.3 Data Blocks Output From Module GP]

2.3.3.1 GPL (TABLE)

Description
Grid Point List.
First logical record contains a list of external grid and scalar numbers in jnternal sort.

Second logical record contains pairs of external grid and scalar numbers and sequence
numbers in internal sort. '

Table Format

Record Word ' Jtem
) Header record
' repeated for each
1 1 External grid or scalar number ) grid or scalar point
f in model
. ted for each
2 1 External grid or scalar number repea ,
2 Sequence number } g:1gog;1sca1ar point
3 End-of-file

liotes
1. Internal is implied by word position in record one.

2. Sequence number = 1000 * external number unless replaced by a new sequence number
on a SEQGP card.

3. A1l data words are integers.

Table Trajler
Word 1 = number of external grid points + number of scalar points.

Word 2-6 = 2zero.

2.3.3.2 EQEXIN (TABLE)

Description

Equivalence between external grid or scalar numbers and internal numbers.
First record contains pairs of external grid and scalar numbers and internal numbers in

external sort. Second logical record contains pairs of external grid and scalar numhers
and coded SIL numbers in external sort.
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Table Format

Record Word Item
0 Header record

repeated for each
grid or scalar point
in model

1

—

External grid or scalar number
2 Internal number

: ted for each
2 ] External grid or scalar number 2 renea .
- grid or scalar point
2 10*SIL number + code in model
3 End-of-file

1. All data words are integers.

_ {1 for grid point
2. Code = {2 for scalar point

Table Trailer
Word 1 = number of grid points + number of scalar points.

Word 2-6 = zero.

2.3.3.3 GPDT (TABLE)

Descrigtion
Grid Point Definition Table.

One logical record contains list of all gr1d and scalar points with associated coord1nate
system and constraint information. List is in internal sort.

Table Format

Record Word [tem

0 Header record

1 1 Internal number
2 Coordinate system ID that defines x, y, z
3 X R e depending on
4 yjor |6 )or| e ) defining coordinate\ "ePeated for each
5 2 z ¢ system grid or scalar
6 Coordinate system ID for displacements
7 Constraint code

2 End-of-file

1. Words 3-5 are single precision floating point; all other words are integer.
2. Scalar points are identified by coordinate system ID = -1, and words 3-7 are all zero.

3. See description of the GRID bulk data card in the User's Manual for a definition of the
constraint code.

4. If a single degree of freedom, such as a hydroelastic fluid point, is desired, the
integer -1, is used in position 6.
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Table Trailer

Word 1

number of grid points + number of scalar points.

Word 2-6 zero.

2.3.3.4 CSTM (TABLE)

Description

Coordinate System Transformation Matrices.

One logical record contains all coordinate system transformations. Transformation is from
global to basic by the following formulation:

(1) rectangular

X 1 M2 T3 X 4
y = 'l T2 T2z y * t
/8 "31 32 T33 2/ ts

(2) cylindrical

X T2 T3 R cos © 2
y = ' r22 o3 R sin & + t2
/8 "3l T3 Ta3 z2 / t3

(3) spherical

X "1 T2 M3 P sin © cos ¢ t,
y = ra1 To 23 p sin 8 sin ¢ + t2
b4 B r'3.I r32 r33 p COS 8 A t3

Table Format

Record Word Item
0 Header record
1 1 Coordinate system ID
1 = rectangular
2 Coordinate system type< 2 = cylindrical Fﬁﬁezzgﬂ
- 3 = spherical coordinate

3- Y B b system
6-14

"1 T12e M3 T21e T2z0 Tozr Tape Tape T3z

2 End-of-file
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Notes
1. Coordinate system ID and coordinate system type are integers.

2. ti and rij are single precision floating point.

Table Trailer

Word 1 = number of grid points + number of scalar points.
Word 2 = number of coordinate systems.
Word 3-6 = zero.

2.3.3.5 BGPDT (TABLE)

Description

Basic Grid Point Definition Table.
One logical record contains a 1ist of all grid and scalar points in internal sort, with

(for grid points) their x, y, 2 coordinates in the basic system along with a coordinate
system ID for displacement computations.

Table Format

Record Word Item
0 Header record
1 1 Coordinate system ID repeated for each
2-4 Xy ¥, 2 in basic system }qrid or scalar point
2 End-of-file
Notes

1. Coordinate system ID is integer; x, y, z are single precision, floating point.

2. Scalar points are identified by coordinate system ID = -1, and x, ¥, 2 = 0.

Table Trailer
Word 1 = number of grid points + number of scalar points.

Word 2-6 = zero.
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2.3.3.6  SIL (TABLE)

Description

Scalar Index List.

One logical record that contains a list of SIL numbers for each grid or scalar point.
The 1ist is in internal sort, therefore, internal number is implied bv word position
in the record. Definition of SIL numbers is as follows:

Let i = internal number, then

SIL] = 1,
SIL - {SILi +6 if i = grid point
i+1 SIL1 +1if i = scalar point
Table Format
Record Word Item

0 Header record

1 1 SIL]
n SILn

2 End-of-file

Notes

SIL numbers are integers.

Table Trajler
Word 1 = number of grid points + number of scalar points.
Word 2 = degrees of freedom in the g-displacement set.

Word 3-6 = 2erp.

2.3.3.7 HSIL (TABLE)

Description

See description and format of SIL table - section 2.3.3.6.

2.3.3.8 HEQEXIN (TABLE)

Description

See description and format of EQEXIN table - section 2.3.3.2.
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2.3.4 Data Blocks Output From Module GP2

2.3.4.1 ECT (TABLE)

Description
Element Connection Table.

The ECT contains one logical record for each element connection card type that has been
input. Additionally, the ECT contains one logical record for GENEL eTements {f they have

been input.

Table Format

The ECT is identical in format to data block GE@M2, output from module IFP. A1l
external grid or scalar numbers are replaced by internal numbers. SPPINT data is
not copied on the ECT.

Table Trailer

Identical to trailer on GEPM2 data block.
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2.3.5 Data Blocks Jutrut From *icdule PLTSET

2,3.5.1 PLTSETX (TABLE)
Cescrintion
User error messages related te the definition of element nlot sets for the structure nlotter,
Table Format
See the description of the ESSAGE table, section 2.3.5.5.
Hdote
FLTSETX is cenerated in subroutine SETINP,
Table Trailer

Jord 1-5
Word 6

ey -

2.3.5.2 PLTPAR (TASLE)
Nescriction
Flot parameters and plot control table,

Table Format

Record word Item
0 Header record
1 Dunlicate of the nlot control data block
2 . {(PCDB) created in the IFP1 module except
3 . that all plot set definitions have been
etc. deleted.
Last End-of-file

PLTPAR is generated in subroutine SETINP,
Table Trailer

Word 1s5 = D

dora 6 = ]

2.3.5.3 GPSETS (TABLE)

Description
Grid pneint sets related to the element nlot sets,
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Table Format

Record Word Iten
0 Header record
] 1-NSETS Element plot set ID's (integer)
2-(NSETS+1) 1 Number of grid points in an element set
2-(NGP+1) Pointers to the grid points in this element set (integers)

1 If = 0, the grid point is not in this set

2 If # 0, this is an internal index relative to only
the grid points in this element set (if
negative, this grid point is to be excluded
when used to draw deformed vectors and
applying grid labels or symbols).

NSETS+2 End-of-file
Notes
1. NSETS number of element sets (second module parameter)

2. NGP total number of structural grid points (first module parameter)
3. GPSETS is generated in subroutines SETINP and CNSTRC

Table Trailer

2.3.5.4  ELSETS (TABLE)

Description
Element plot set connection tables.

Table Format

Record Group " Word Item
0 0 Header Record
1-NSETS  1-NTYPES 1 Hollerith element symbol }

(2 BCD characters)

2 NGPEL - Number of grid points per

element of this type (Integer)

1. NGPEL < 3 - one dimensional
element

2. 3 < NGPEL < 4 and symbol not
"TE" ~ the first and last Repeated
grid are also connected for all

3. 4 < NGPEL or symbol is "TE" - element
special line connection types in
pattern in LINEL is used. the set

3. Element identification number \
(integer). If zero there are no
more elements of this type; a new | Repeated
group or end-of-record follows. for all

4, Index of this element type in ECT. >§le$§?§s

5-(NGPFL+3) Grid point connection indices for | type

the GPSETS array of the same /
record (Integer)

NSETS+1 End-of-file
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Notes

NSETS number of element plot sets (second module parameter) )

2. NTYPS number of element types represented in an element plot set (created in
SETINP and modified in CNSTRC)

3. NGPEL and Hollerith element symbol are from /GPTA1/. Only elements that

a) have 2 to 20 grid points
b) do not have scalar connections possible
¢) do not have an element symbol of "XX"

are plottable. Word 4,5 of /GPTAl/ may be used to request the element by name
(e.g., R@D).

—

Table Trailer

Word 1-5
Word 6

wn
-—

2.3.5.5 MESSAGE (TABLE)

Description

Messages to be processed by the message writer module (PRTMSG). Each message may either be a
physical or logical record. This data block is never really created as such, but is included
s0 as to explain other data blocks such as PL@TX1, PL@TX2, etc., and is referenced in the
Table Formats of these data blocks.

Table Format

Record Word Item
0 Header record

A given logical record in a given physical record can be of two alternate forms

A. Record Word Item
i 3 If = -1, -2, -3, -4, -5, or -6, then the next 32 words

is a new title for the 1st, 2nd, 3rd, 4th, 5th, or 6th
Tines on all printed pages to follow from this message
table (integer)

(§+1)=-(j+32) The 32 4-character BCD words for this title
B. Record Word Item
i i NLIST = number of list items (integer)
(3+1)=(G+NLIST) List items (mixed mode)
JHNLISTH NF = size of format to be used to print these list
items (integer)
(J+NLIST+2)- Format to be used to print this 1ist of consecutive

(J+NLIST+NF+1) BCD characters)
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2.3.6 Data Blocks Qutnut From Module PLAT

2.3.6.1 PLPTX1 (TABLE)
Description
User messages from the plot module relative to the undeformed structural shapes
~ Jable Format
See the description of the MESSAGE table, section '2.3.5.5
Table Trailer
Word 1=5 = 0
dord 6 = ]

2.3.6.2 PL@ETX2 (TABLE)

Description

User messages from the plot module relative to the deformed structural shares cenerated in the
statics analysis

Table Format
See the description of the MESSAGE table, section 2.3.5.5

Table Trailer

Word 1-5 = 0
Word 6 s |
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2.3.7 Data Blocks Qutput From Module GP3

2.3.7.1 SLT (TABLE)

Description
Static Loads Table.

The header record of the SLT contains a sorted list of all unique load set ID's contained
on static load cards except the LPAD card itself. The n logical records that follow the
header record comprise all static loads data belonging to each of the n load sets, one
logical record per load set. The (n+1)st logical record contains all LPAD cards (if any).

Table Format

Record Word Type Item
0 1-2 B Data block name
3 I Load set ID,
2+n I Load set IDn
1 1_. I Load card type
2 I No. of load data entries
in the record
3
] repeated for each
: Load data as function different load card
: of load cafd type... type belonging to the
2+m repeated m times same load set ID
n Same format as record 1 ,
Data belonging to the n-th load set
n+1 1,2 I,R Combination load Id, Overall
scale factor repeated for
3,4 R,1 Scale factor, load set ID sach LPAD
5,6 R,I Scale factor, load set ID b
2k+3,2k+4 1 -1, -1
n+2 End-of-file

Notes
1. The SLT is generated in subroutine GP3A.
2. Card type ID's and format of data for each bulk data card type are as follows:

FPRCE card type

Word Type Item

1 1 =], (FORCE card type ID)

3 I Internal grid number

4 I Coordinate system ID

5 R Signed scale factor for applied force
6-8 R Force components
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M@MENT card type

See FPRCE, substituting “moment" for “force" and substitute "2" in word 1
for card type ID.

FORCE1 card type

Word Type Item
1 I =3, (FPRCEY card type 1D)
3 I Internal grid number
4 R Signed magnitude of applied load
5-6 I Internal grid numbers of grid points

that define direction

MIMENT1 card type

See FPRCE1, substituting "moment" for "force" and substituting "4" in word
"1" for card type ID.

FPRCE2 card type

Word Type Item

1 1 =5, (FPRCE2 card type ID)

3 1 Internal grid number

4 R Signed magnitude of applied load
5-8 I Internal grid numbers of grid points

that define direction

M@MENT2 card type

See FORCEZ, substitutihg “moment" for “force" and substituting "6" in word
"1" for card type 1D.

SLOAD card type

Word Type Item

1 I =7, (SLOAD card type ID)

3 I Internal scalar number

4 R Applied load

GRAV card type

Word Type [tem

1 1 . =8, (GRAV card type 1D)

3 I Coordinate system ID

4 R Gravity vector scale factor
5-7 R Gravity vector components
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PLOAD,PLPADZ,PLPAD3 card types

Word Type Item

1 I =9, (PLPAD,PLPAD2, and PL@AD3 card type ID)
3 R Pressure

4-7 1 Internal grid numbers

RFPRCE card type
Item

=10, (RFPRCE card type ID)

Internal grid number

Coordinate system ID

‘Scale factor

Components of rotation direction vector

IZ
Q
3
a
—
A Xt 1
(]

(o) 254 BN 3%

-8

PRESAX card type

Word Type Item

1 1 =11, (PRESAX card type ID)
3 R Pressure value

4-5 1 Ring ID's

6-7 R Azimuthal angles

8 1 Number of harmonics

3. With the exception of GRAV and PLPAD card types, data for a given card type within a
logical record is in sort on internal grid (or scalar) number at which the load is
applied. Data for a PLPAD type is in sort on external equivalent of the grid 1D
corresponding to Gl. Data for a GRAV type is a single entry record.

4. If no LPAD cards have been input, the (n+1) st record does not exist.
Table Trailer

Word 1 = number of load sets.

Word 2-6 = zero.
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2.3.7.2 GPTT (TABLE)

Description

Grid Point Temperature Table.

The header record of the GPTT contains sorted triples of temperature set 1D, default tempera-
ture, and flag. For each temperature set for which temperature data is defined at the grid points
or structural elements, a logical record of the GPTT is present.

Table Format

Record Word Item
0 1-2 Data block .name (BCD)
3 Temperature set ID, (integer)
4 Default temperature (floating point) repeated
=1 if no default temperature defined (integer) for each
5 0 if only default temperature for set (integer) szﬁperature
>0 record number of temperature data for set
(integer)
1 ; Temperature set ID
Element type
3 Element type count of temperature data :??e:$:m:g;
(number of values for element ID)Default = -1 types in
4 Element ID (nonexisting if word 3 = -1) P
5 Repeats for probiem.
Temperature values a1? elements
. (nonexistent if oF el me:t
’ element ID is neg- ¢
. ative or nonexisting)} type in
. probiem.
S+count-1
0 Flag indicating end of element data for
element type.
ﬁ Same format as record 1
k+1 (Same data as record 1.)
k+2 ] Temp set ID
2 GRID index }Repeats for
? Temperature § N grid point
-1
k+3 Same format as record k+2
k+k+1 End-of-file
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1. The GPTT is generated in subroutine GP3D.

2. A temperature set may be defined as consisting only of a default temperature that
applies to all grid points, and thus elements connecting those grid points.

3. A default temperature (if defined) is to apply to all grid points for which a
temperature has not been defined.
4. The second set of records (k+1, etc.) are used only for heat transfer problems.
Table Trajler

Trailer contains no specific information.

2.3.7.3  HSLT (TABLE)

Description
See description and format of SLT table - section 2.3.7.1.
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2.3.8 Data Blocks Output from Module TAl

2.3.8.1 EST (TABLE)

Description
Element Summary Table.

The EST is a collection of data for all elements of the structural model. It contains one
logical record for each element type. For each element: connection data, properties data,
basic grid point data and the element temperature data are grouped. General elements and
elements that belong to super elements are not included in the EST.

Table Format

Record Word ' Type ‘ : Item
0 Header record
1 1 I Element type
2-1+] ECT section repeated ;gge::gg
i+2=i+j+1 EPT section for each element
i+je2-i+j+k+] BGPDT section element type
ik +2=1 +j+k+Hm+] ETT section yp
n+l End-of-file
Notes
1. i = number of words in ECT section.
2. J = number of words in EPT section.
3.. k = number of words in BGPDT section.
4. m = number of words in ETT section.
2. The number of records in the EST corresponds to the number of separate element types

in the model.

3. The EST is generated in subroutine TAlA.

Summary of EST Formats

ECT Section EPT Section BGPDT Section

ETT Section Total
Element Number Number Number Number Words
Type Mnemonic of words of Words of Words of Words Per Element
1 R@D 3 "5 8 1 17
2 BEAM 19 19 8 1 47
3 TUBE 3 4 8 1 16
4 SHEAR 5 3 16 1 25
5 TWIST 5 3 16 1 25
6 TRIAT 5 9 12 1 27
7 TRBSC 5 7 12 1 25
8 TRPLT 5 7 12 1 25
9 TRMEM 5 3 12 1 21
10 CONROD 8 0 8 1 17
N ELAS1 5 3 0 0 8
12 ELAS2 8 0 0 0 8
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ECT Section EPT Section BGPDT Section

ETT Section Total
Element Number Number Number Number Words
Type Mnemonic of Words of Words of Words of Words Per Element
13 ELAS3 3 3 0 0 6
14 ELASS 4 0 0 0 4
18 QDPLT 6 7 16 1 30
16 QDMEM 6 3 16 1 26
17 TRIA2 5 3 12 1 21
18 QUAD2 6 3 16 1 26
19 QUADT 6 9 16 1 32
20 DAMP1 5 1 0 0 6
21 DAMP2 6 0 0 0 6
22 DAMP3 3 1 0 0 4
23 DAMP4 4 0 0 0 4
24 VISC 3 2 8 1 14
25 MASST 5 1 0 0 6
26 MASS2 6 0 0 0 6
27 MASS3 3 1 0 0 4
28 MASS4 4 0 0 0 4
29 CONMI 24 0 4 1 29
30 CONM2 13 0 4 1 18
3 PLATEL 3 0 8 1 12
34 BAR 15 18 8 1 42
35 CONEAX 3 23 8 1 35
36 TRIARG 6 0 12 1 19
37 TRAPRG 7 0 16 1 24
38 TPRGRG 6 3 2 1 18
39 TETRA 5 0 17 1 23
40 WEDGE 7 0 25 1 33
4 HEXA1 9 0 33 1 43
42 HEXA2 9 0 33 1 43
43 FLUID2 6 0 8 0 14
44 FLUID3 7 0 12 0 19
45 FLUID4 8 0 16 0 24
46 Unused
47 AXIF2 6 0 8 0 14
48 AXIF3 7 0 12 0 19
45 AXIF4 8 0 16 0 24
50 SLPT3 9 0 12 0 21
51 SLAT4 10 0 16 0 . 26
52 HBDY 7 0 17 1 25
53 DUMY * * * 1 *
54 DUM2 * * * 1 *
55 DUM3 * * * ] *
56 buma * * * 1 *
57 DUMS * * * 1 *
58 DUMG * * * 1 *
59 DUM?7 * * * 1 *
60 ouMs * * * 1 *
61 DuM9 * * * 1 *
62 QDMEM] 6 3 16 1 26
63 QDMEM2 6 3 16 1 26
65 THEX] 9 6 32 8 57
66 THEX2 21 6 80 20 127
67 THEX3 33 6 128 32 199
68 TRAIAX 6 17 12 1 34
69 TRAPAX 7 17 16 1 39
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*For the dummy elements, DUM] thru DUM9, these values are determined at execution time upon
presence of the respective ADUMI thru ADUMS bulk data cards.

We have from the ADUMi card thus:

GN = Number of grid points connected by PUMi

NC = Number of additional connection card values found on the CDUMi card in addition
to the element ID, property or material ID, and GN = count of grid ID's.

Number of additional property card va]ueé, found on the PDUMi card in addition
to the property ID and material ID.

NP

The number of words in the BGPDT section is then 4 times GN.

The number of words in the EPT section is then 1 + NP if NP is greater than zero,
or is zero otherwise.

The number of words in the ECT section is then 1 + GN if NP is given greater than
zero or is 2 + GN if NP is zero.

The total number of words is then the total of the ECT section plus the EPT section
plus the BGPDT section plus 1 for the temperature.

Cetailed EST Formats

ECT section for element type = 2:

Word Type Item
1 I Element ID
2-3 I SIL numbers for grid points 1, 2
4-6 R X, ¥, z (orientation vector)
7 1 Coordinate system ID for x, y, 2
8'9 I P [ P
a’'b
- 1 72 93
10-12 R Za’ iz, Za
- 1 2 3
13-15 R Zb’ Zb, Zb
16-19 R 919 9519359

ECT Section for element type = 1, 3, 24, 31:

Word Type Item
1 I Element ID
2-3 I SIL number for grid points 1, 2
ECT Section for element type = 4, 5:
Word Type Item
1 ! Element ID
2-5 I SIL numbers for grid points 1, 2, 3, 4

2.3-58 (7/4/76)




DATA BLOCK DESCRIPTIONS

ECT section for element type = 6, 7, 8, 9, 17:
Yord Type Item

] I Element ID

2-4 I SIL numbers for grid points 1, 2, 3
5 R 6 (degrees)

ECT section for element type = 15, 16, 18, 19, 62, 63:

Word Type Item
1 1 Element ID
2=5 I SIL numbers for grid points 1, 2, 3, 4
6 R 8 (degrees)

ECT section for element type = 10:

lord Type Item

1 I Element ID

2-3 1 SIL numbers for grid points 1, 2
4 I Material ID

5 R A

6 R J

7 R C

3 R non-structural mass (nsm)

ECT section for element type = 11, 20. 25:

Yord Type 1tem

1 I Element ID

2-3 I SIL numbers for grid points 1, 2

4.5 I Component codes for grid points 1, 2

ECT section for element type = 12:

Word Type Item
1 I Element ID
2 R Value
3-4 1 SIL numbers for grid points 1, 2
5«6 1 Component codes for grid points 1, 2
7-8 R Ges 3
ECT section for element type = 13, 22, 27:
tord Type It
1 I Element ID
2-3 1 SIL numbers for scalar points 1, 2

ECT section for element type = 14, 23, 28:

Hord Type Item
1 I Element ID
2 R Value
3-4 1 SIL numbers for scalar points 1, 2
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ECT section for element type = 21, 26:

Word Type Item
1 I Element ID
2 R Value
3-4 I SIL numbers for grid points 1, 2
5-6 I Component codes for grid points 1, 2

ECT section for element type = 29:

Word Type Item
1 I Element ID
2 I SIL number for grid point
3 I Coordinate system ID
4-24 R m o ,m, ,m,,m, , etc., (6x6 symmetric matrix)

ECT section for element type = 30:

Word Type Item
1 I Element ID
2 I SIL number for grid point
3 1 Coordinate system ID
4 R m
5-7 R X s X_ 4 X
1 2 3
8-13 R I11’ sz' Izz' 31’ Iaz' 13
ECT section for element type = 34:
Wor Type [tem
; , % Element ID
- SIL values for grid points 1, 2
4-6 R X,o X0 X, P ’
7 [ Coordinate system ID for X, X,, X,
8-9 I P?, Pg 3
10-1
2 R Z?, Zg. Z§
ECT section for element type = 35:
Word Type Item
1 1 : Element ID

2-3 1 SIL values for rings 1, 2
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Word

1
2-4
5
6

ECT section

ECT section
Word

1

2

3-8

ECT section

Word

-10

ECT section

DATA BLOCK DESCRIPTIONS

for element type = 36:

Type

— 0 —

Item

Element ID
SIL values for grid points 1, 2, 3
8 (degrees)
Material ID

for element type = 37:

Type

— 20 e

Item

Element ID
SIL values for grid points 1, 2, 3, 4
8 (degrees)
Material ID

for element type = 38:

Type

1
I
R

Item

Element ID
SIL values for grid points 1, 2
Ai» A,

Not defined

for element type = 39:

Type

1
1
I

Item

Element 1D
Material ID
SIL values for grid points 1, 2, 3, 4

for element type = 40:

Type

I
I
I

Item

Element ID
Material 1D

SIL values for grid points 1, 2, 3, 4, 5, 6

for element type = 41, 42:

Type

I
I
I

Item

Element ID
Material ID

SIL values for grid points 1, 2, 3, 4, 5,6, 7, 8

for element type = 43:

Type

Item

Element ID

SIL values for grid points 1, 2
Density, o

Bulk modulus, B

Harmoni¢c Index, N
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ECT section for element type = 44:

Word Type Item

1 I Element ID

2-4 I SIL values for grid points 1, 2, 3
5 R Density, p

6 R Bulk modulus, B

7 1 Harmonic Index, N

ECT section for element type = 45:

Word Type Item

] 1 Element ID

2-5 1 SIL values for grid points 1, 2, 3, 4
6 R Density, ¢

7 R Bulk modulus, B

8 1 Harmonic Index, N

ECT section for element type = 47:

Word Type Item

1 I Element ID

2,3 1 SIL values for grid points 1, 2
4 R Density, p

5 R Bulk modulus, 8

6 I Harmonic Index, N

ECT section for element type = 48:

Word Type Item

1 I Element ID

2,3,4 1 SIL values for grid points 1, 2, 3
5 R Density, p

6 R Bulk modulus, B

7 I Harmonic Index, N

ECT section for element type = 49:

Word Type Item

1 I Element ID

2,3,4,5 I SIL values for grid points 1, 2, 3, 4
6 R Density, p

7 R Bulk modulus, B

8 1 Harmonic Index, N
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ECT section for element type = 50:

Word Type Item

Element 1D

SIL values for grid points 1, 2, 3
Density, p

Bulk modulus, B

Number of Slots, M

Harmonic Index, N

— e 2O X e

ECT section for element type = 51:

Word Type Item

1 I Element ID

2,3,4,5 I SIL values for grid points 1, 2, 3, 4
6 R Density, p

7 R Bulk modulus, B

8 1 Number of Slots, M

9 I Harmonic Index, N

ECT section for element type = 52:

Word Type Item

1 1 Element ID

2 B FLAG

3 R H

4 R AF

5-8 I SIL values for grid points 1, 2, 3, 4

ECT section for element type = 53 thru 61:
(Refer to the note under the Table Summary of EST Formats above)

Word Type Item

1 I Element ID

2 I Material ID (NP=0)

3 thru 1 SIL values for GN grid points.

(GN+2) (NP=0)

(GN+3) thru’ Mixed Additional connection data as determined by
(GN+2+NC) the user-programmer (Present only if NC is

greater than zero)

Note that if NP is given greater than zero, the material ID will appear in the EPT
section and thus words 3 thru (GN+2+NC) will be shifted up by the 1 word removed.

ECT section for element type = 65:

Word Type {tem
1 1 Element ID
2-9 1 SIL numbers for grid points 1-8

ECT section for element type = 66:

Word Type Item
1 1 Element ID
2-21 I SIL numbers fnr grid points 1-20
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ECT section for element type = 67:

Word Type Item
1 I Eiement ID
2-33 1 SIL numbers for grid points 1-32

ECT section for element type = 68:

Word Type [tem
1 1 Element ID

2-4 I SIL values for grid points 1,2,3
5 R 0 (degrees)

ECT section for element type = 69:

Word Type Iteh
1. 1 Element 1D

2-5 I SIL values for grid points 1,2,3,4
6 R © (degrees)
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EPT section for element type = 1:
Word Type Item
1 1 Material ID
2 R A
3 R J
4 R C
5 R nsm
EPT section for element type = 2:
Word Type ltem
1 I Material ID
2 R A
3-4 R I, I,
5 R J
6 R nsm
7 1 Force Element Code (FE)
8-9 R c,,¢C
2
10-11 R Dy, D,
12-13 R E:, E2
14-15 R Fi, F2
16=17 R K1, K2
18 R I,
19 Not defined
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EPT section for element type = 3:

Word Type ltem
1 I Material ID

2 R 0.D0.

3 R t

4 R nsm

EPT section for element type = 4, 5, 9, 16, 17, 18:

Word Type Item
] 1 Material ID
2 R. t
3 R nsm

EPT section for element type = 6, 19:

Word Type Item

1 I Material ID for membrane

2 R t,

3 I Material ID for bending

4 R 1

5 1 Material ID for transverse shear
6 R t,

7 R nsm

8-9 R Z,, 1,

EPT section for element type = 7, 8, 15:

.word Type Item
; é ?aterial ID for bending
3 I Material ID for transverse shear
4 R t,
5 R nsm
6-7 R 2., 1,

EPT section for element type = 11, 13:

Word Type Item
1 _ R K

2 R 9,

3 R

EPT section for element type = 20, 22:

Word Type Item
] R Be
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EPT section for element type = 24:

Word Type ’ Item
R C]
2 R C2

EPT section for element type = 25, 27:

Word Type Item
1 R Me

EPT section for element type = 33:

Word Type : I;em

1 I Super element property 1D

EPT section for element type = 34:

Word Type ITtem
1 1 Material ID
2 R A
3-4 R Ly 1,
5 R J
6 R nsm
7 1 FE (Force Method only)
8- R CI’ Cz
10-11 R 0,, D,
12-13 R E,» E,
14=15 R Fis F,
18 R ) O
EPT section for element type = 35:
Word Type Item
1 1 Material 1D for membrane
2R R !
3 1 Material ID for bending
4 R 1
5 I Material ID for transverse shear
6 R 2
7 R nsm
8-9 R 21' Z,
10-23 R °i' i=1, 14
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EPT section for element type = 38:

Word Type Item

] I Material Id
2 R ™

3 R TF

EPT section for element types = 53 thru 61:
(Refer to note under the table Summary of EST Formats above)

Word Type [tem
] 1 Material ID
2 thru
(1+NP) Mixed Property data determined by the user-programmer

The EPT section for element types 53 thru 61 is present only if NP is greater than
zero as described above.

EPT section for element type = 68

Word Type Item

1 Not Used

2 I Material ID
3-16 R ¢I’ 1=1,14

EPT section for element type = 69

Word Type It

] ' Not Used

2 I Material ID
3-16 R b1s I1=1,14
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ETT section for element type = 1-64:
Word Type Item
1 R Average element temperature
ETT section for element type = 65:
Word Type Item
1-8 R Temperatures at grid points 1-8

ETT section for element type = 66:

Word Type Item
1-20 R Temperatures at grid points 1-20

ETT section for element type = 67:

Word Type Item
1-32 R Temperature at grid points 1-32

Table Trailer
Word 1 = number of elements in model

Word 2-6 = are defined.
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2.3.8.2 GEI (TABLE)

Description
General Element Input.

The GEI contains one logical record for each general element in the model.

Table Format

Record Word Type Item
0 Header record
1 1 I ID for general element
2 1 n = number of elements in UI list
3 I m = number of elements in UD 1ist
4 1 SIL value for first UI
. th
3+n I SIL value for n UI
4+n I SIL value for first UD
not present
ifm=20
th
3+n+m I . SIL value for m UD
4+n+m I i = indicator of K or Z matrix
S5+n+m '
R Elements of K or Z matrix
d+n+men?
S+n+m+r -
R Elements of S matrix
4+n+mn?
+nm
2 Same format as record 1
k ' Same format as record 1
k+1 End-of-file

Table Trailer

Word 1 = number of general elements in the model.
Words 2-6 = 2zero.
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2.3.8.3 ECPT (TABLE)

Description
Element Connection and Properties Table.

The ECPT is a subset of the EST that is sorted by increasing internal grid point number.
There is one logical record for each grid point. Each record contains a 1ist of the elements
attached to that grid point, and, for each element, a list of its grid points sorted by
increasing grid point number.

Table Format

Record Word Item
0 Header record
1 1 SIL number for "pivot" grid or scalar point
(integer)
2 = 6 for grid points
= 1 for scalar points
3 Number of words for ECT section of element \
connected to the pivot (negative integer) Repeated
4 I he ECT Table ( t 2.3.4.1) o each
ndex to the able (see section 2.3.4. Repeated f pivot
for the logical card within the logical earh element | point
record for this element type. connected
. to the
5 Element type (integer) pivot point
6+n-1 SIL numbers for grid or scalar points that
define the element connection points
(n = number of connection points). /
m+1 End of file (m = number of pivot points

in the problem).

1. If no elements are connected to a grid or scalar point, the record contains only one word.

Table Trajler

Word 1 Total number of elements in the GPTA1 common blocks.
Word 2 = Number of grid scalar points in the model.
Word 3 = Maximum number of elements connected to any grid or scalar point.

Word 4 = m x n where
m = maximum number of elements connected to any grid or scalar point

n = maximum number of connection points for an element that is connected to a
"pivot" point

Word 5-6 = undefined
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Table Format

Record Word Item
0 Header record
1 | 1 + SIL number for vaot gri?
or scalar point (integer
2 m = number of connected rgggagidS:g?aiach
points (integer) ?n the model
3-2+m Sorted 1ist of SIL numbers
of connected points
n+1 End-of-file
Notes

1. If the SIL number for the pivot (first word) <0, then the pivot is a scalar point.

2. If no elements are connected to the pivot (and therefore no other qrid or scalar
*  points), the record contains only one word.

3. The pivot point is connected to itself.
Jable Trailer

2.3.8.5  HEST (TABLE)

Description
See description and format of EST table - section 2.3.8.1.

2.3.8.6 HGPECT ( TABLE)

Description
See description and format of ECPT - section 2.3.8.3.
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2.3.8.7 GPECT (TABLE)

Description
See description and format of ECPT table - section 2.3.8.3.
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2.3.9 Data Rlocks Qutput From Module SMA]

2.3.9.1 KGGX (MATRIX)

Description

[K;g] - Partition of stiffness matrix exclusive of general elements - g set.

fatrix Trailer

humber of columns

Number of rows
Form
Type

2.3.9.2 K4GG (MATRIX)

Description

9

g

symmetric

real double precision

[Kgg] - Partition of structural damping matrix - q set.

Matrix Trailer

Number of columns

HNumber of rows
Form

Type

2.3.9.3 GPST (TABLE)

Description

q

g

symmetric

real double precision

Grid Point Singularity Table

Table Format
Record
e
1

Note

Word

s s s BCLIN —

2+N

Item
Header record
Order of singularity (1, 2, or 3)
N = number of SIL numbers that follow

SIL.|
SIL,

SILN
End-of-file

A1l entries are integers,
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Table Trailer

Word 1 = undefined
Word 2 = 0
Word 3 =
Word 4 = 2
Word 5 = ]
Word 6 = 0
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2.3.10 Data Blocks OQutput From Module SiMAZ

2.3.10.1 MGG (MATRIX)

Description
[Mgg] - Partition of mass matrix - g set.

Matrix Trajler

Number of columns = ¢

Number of rows = q

Form = gsymmetric

Type = real double precision

2.3.10.2 BGG (MATRIX)

Description
[ng] - Partition of damping matrix - g set.

Hlatrix Trailer

Number of columns =
Number of rows = g

Form = symmetric

Type = real double precision

9
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2.3.11  Data Blocks Output From Module GPWG.

2.3.11.1  PGPWG (TABLE)

Description

Grid Point Weight Generator Putput Table.

Table Format

Record Word Type Item
0 Header record
1 @FP ID record
1 1 B
2 I 13
3 I External ID of grid point about which moments
and interias were calculated. If External ID = 0
: the basic origin was used.
4-9 Not defined.
10 1 98
11-50 Not defined.
51-146 B 96 words of title, subtitle, and label from
/uTPUT
2 PFP data record
1-36 R (MO] 6x6 moment matrix
37-45 R [S] 3x3 matrix
46-49 R Mx, Xx, Yx, Ix
50-53 R My, Xy, Yy, Zy
54-57 R Mz, Xz, Yz, 22
58-66 R Inertia matrix (3x3)
67-69 R Principal inertias
70-78 R Q matrix (3x3)
3 End-of-file

Table Trajler

Word 1 = @
Word 2 = nonzero.

Words 3-6 = 0
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2.3.12 Data Blocks Outout From 'fodule SMA3

2.3,12,1 KGG (MATRIX)

Description

[K_] - Partition of stiffness matrix - g set. Contains contributions from all elements
99 in the model, including general elements.

Matrix Trailer

Number of columns = g

Number of rows = g

Form s symmetric

Type = real double precision

2.3.12.2 KGGL (MATRIX)
Descrigtion

[Kzg] - Partition of the stiffness matrix of linear elements - g set, Contains contribu-
g tions from all linear elements of the model including general elements, Used only

in Piecewise Linear Analysis.

Matrix Trailer

Number of columns = g

Number of rows = g .
Form = symmetric

Type = real double precision
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2.3.13 Data Blocks Qutput From Module GP4

2.3.13.1 RG (Matrix)

Description

[Rg] - Constraint equations matrix (due to multipoint constraints and rigid elements)

Matrix Trailer

Number of columns = g

m {number of degrees of freedom made dependent by multipoint constraints
and rigid elements)

Number of rows

Form rectangular

Type = real single precision
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2.3.13.2 YS (MATRIX)

Description

{YS} - Constrained displacement vector - s set.

Matrix Trailer

number of consecutive non-eigenvalue and non-differential stiffness
subcases that have the same SPC and MPC set selections

Number of columns

Number of rows 3

Form rectanguiar

Type real single precision

2.3.13.3 USET (TABLE)

Description

Displacement set definitions table.
USET contains one logical record. Each word corresponds to each degree of freedom in the

g-displacement set (in internal order) and contains ones in specified bit positions indicating
the displacement sets to which the degree of freedom belongs.

Table Format

Record Word Type [tem
0 1-2 B Data block name
3 1 SPC set ID
4 1 MPC set ID
1 1 L Mask for first degree of freedom
n L Mask for nth degree of freedom
2 End-of-file

2.3-80 (12/31/77)




DATA BLOCK DESCRIPTIONS

Notes

1. Bit positions* for the various dispiacement sets are defined as follows:

S sg Lltalfinlg|rjo|s|m

22 23 24 25 26 27 28 29 30 31 32

*Bit positions are numbered 1-32 from left to r1ght for the right-most 32 bits
of the computer word.

Table Trailer

Word 1 = zero.

Word 2 = number of degrees of freedom in~the g-displacement set (LUSET).
Word 3 = logical "or" of all USET masks (left 16 bits).

Word 4 = Tlogical "or" of all USET masks (right 16 bits).

Word 5 = zero.

Word 6 = zero.
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2.3.13.4  HUSET (TABLE)

Description

Temperature set definitions table.
Table Format
See format of USET table - 2.3.13.3.

2.3.13.5 ASET and HASET

These data blocks are not used and are undefined.

2.3-82 (12/31/77)




DATA BLOCK DESCRIPTIONS

2.3.14 Data Blocks Qutput From Module GPSP.

2.3.14.1  QGPST (TABLE)

Description

Unremoved Grid Point Singularities.

Table Format

Record Word Tvpe Item
0 Header record
1 ' @FP 1D record
1 I 0
2 1 -8 -
3 I SPC set ID
4 I MPC set ID
5-9 ' Not defined
10 1 12
11-50 Not defined
51-146 B 96 words of title, subtitle, and label from
/BUTPUT/
2 OFP data record
1 I External grid point ID
2 I Scalar point flag
3 I Singularity order
4-6 I Strongest singularity components
7-9 1 Next strongest singularity comoonents
10-12 I Weakest singularity components

*Note: The above 12 words are repeated in record 2 for each grid point
with an unremoved singularity.

3 End-of-file
Table Trailer

Word 1 = 8
Word 2-6 = 0

2.3-83 (7/4/76)




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.15 Data Blocks Outnut Fram “odule "MCE]

2.3.15.1 GM (MATRIX)

Description

[Gm] - Multipoint constraint transformation matrix - m set.

Matrix Header

Number of columns = n

Number of rows = m

Form = rectangular

Type = real double precision
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2.3.16 Data Blocks Qutput From Module MCE2

2.3.16.1  KNN (MATRIX)

Description

[Knn] - Partition of stiffness matrix - n set.

Matrix Trajler

Number of columns = n

Number of rows = qn

Form = symmetric

Type = real double precision

2.3.16.2  MNN (MATRIX)

Description

[Mnn] - Partition of mass matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real double precision

2.3.16.3  KDNN (MATRIX)

Description

[K:n] - Partition of differential stiffness matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows =

Form = symmetric

Type = real double precision

2.3.16.4  HKNN (MATRIX)

Description

[HK,ad = Position of conductivity matrix - n set

Matrix Trailer

Number of columns = p

Number of rows =

Form = symmetric

Type = real single/double precision
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2.3.16.5  BNN (MATRIX)

Description

[BnnJ - Partition of damping matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = n

Form =  symmetric

Type = real double precision

2.3.16.6  KANN (MATRIX)

Description

4 ,
[Knn] - Partition of the structural damping matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = q

Form = symmetric

Type = real double precision
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2.3.16.7  HRNN (MATRIX)

Description

[HRnn] - Position of radiation matrix - n set

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real single/double precision

2.3.16.8  HBNN (MATRIX)

Description

[HBnn] - Position of the capacity matrix - n set

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real single/double precision
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2.3.17 Cata Blocks Output From ricdule SCED

2.3.17.1 KFF (MATRIX)

Descrigtion

[Kff] . Partition of stiffness matrix after single-point constraints have been removed =
f set,

Matrix Trailer

Number of columns = f

Number of rows + f

Form = symmetric

Type = real double precision

2.3.17.2 KFS (MATRIX)

Description
[K..] - Partition of stiffness matrix after single-point constraints have been removed.
fs

Matrix Trailer

Number of columns = s

Number of rows = f

Form = pectangular

Type = real double precision

2.3.17.3 KSS (MATRIX)

Description

[K] - Partition of stiffness matrix after single-point constraints have been removed -
s set,

Matrix Trajler

Number of columns = S

Number of rows = 5

Form = symmetric

Type = real double precision

2.3,17.4 MFF (MATRIX)

Description
[Mff] - Partition of mass matrix after single-point constraints have been removed - f set,

Matrix Trailer

Number of columns = f

Number of rows = f

Form = symmetric

Type = real double precision
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2,3.17.5 KDFF (MATRIX)
Description

[Kng - Partition of differential stiffness matrix - f set.

Matrix Trailer

Number of columns = f

Number of rows = f

Form = gsymmetric

Type = real double precision

2.3.17.6 KDFS (MATRIX)
Descrigtion

[Ki] - Partition of differential stiffness matrix.

Matrix Trailer

Number of columns = s

Number of rows = f

Form = rectangular

Type = real double precision

2,3,17.7 KDSS (MATRIX)
Descrigtion

[Kgs] - Partition of differential stiffness matrix - s set,

Matrix Trailer

Number of columns = s

Number of rows = 5

Form = symmetric

Type = real double precision

2.3.17.8 BFF (MATRIX)

Descrintion

[Bff] - Partition of damping matrix after single point constraints nave been removed - f set.

Matrix Trailer

Kumber of columns = ¢

Kumber of rows = f

Form = symmetric

Type = real double precision
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2.3.17.9  K4FF (MATRIX)

Description

[Kﬁf] - Partition of structural damping matrix with single-point constraints removed =
f set,

Matrix Trailer

Number of columns = f

Number of rows = f .

Form = symmetric .
Type = real double precision

2.3.17.10  HKFF (MATRIX)

Description

[HKff] - Partition of conductivity after single-point constraints have been removed -
f set.

Matrix Trailer

Number of columns = f

Number of rows = f

Form =  symmetric

Type = preal single/double precision

2.3.17.11  HKFS (MATRIX)

Description

[HK,.] - Partition of conductivity matrix after single-point constraints have been
fs removed.

Matrix Trailer

Number of columns = s

Number of rows s f

Form = rectangular

Type = real single/double precision

2.3.17.12  HKSS (MATRIX)

Description

[HKss] - Position of stiffness matrix after single-point constraints have been removed -
s set.

Matrix Trailer

Number of columns = s

Number of rows = 3

Form = symmetric

Type = real single/double precision
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2.3.17.13  HRFF

Description

[HRff] - Partition of radiation matrix after single-point constraints have been
removed - f set.

Matrix Trailer

Number of columns = f

Number of rows = f

Form = symmetric

Type = real single/double precision

2.3.17.14  HBFF

Description

[HBff] - Partition of capacity matrix after single-point constraints have been removed.

Matrix Trailer

Number of columns = f

Number of rows = f

Form = symmetric

Type = real single/double precision
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2.3.18 Data Blocks Output From Module SMPI

2.3.18.1 6P (MATRIX)

Description
[GOJ - Structural matrix partitioning transformation matrix.

Matrix Trajler

Number of columns = a

Number of rows = 0

Form = rectangular

Type = peal double precision

2.3.18.2 KAA (MATRIX)

Description
[Kaa] - Partition of stiffness matrix - a set.

Matrix Traijler

Number of columns = a

Number of rows = 3

Form = symmetric

Type = real double precision

2.3.18.3  K@PB (MATRIX)

Description

[KQOJ - Partition of stiffness matrix - o set.

Matrix Trailer

Number of columns = o

Number of rows = 0

Form = symmetric

Type = real double precision

2.3.18.4 L@@ (MATRIX)

Description
[LOOJ - Lower triangular factor of K@@B - o set.

Matrix Trailer

Number of columns = 0

Number of rows = 0

Form = lower triangular
Type = real double precision
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2.3.18.5 UGB (MATRIX)

Description

DATA BLOCK DESCRIPTIONS

[Uoo] - Upper triangular factor of KP@B - o set.

Matrix Trajler

Number of columns
Number of rows
Form

Type

note

This matrix is not a
subroutine FBS.

2.3.18.6  MAA (MATRIX)

Description
[Maa] - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

2.3.18.7 MP@ (MATRIX)

Description
[ﬁsoj - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

upper triangular
real double precision

standard upper triangular factor.

of mass matrix - a set.

real double precision

of mass matrix - o set.

real double precision
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2.3.18.8 MPA (MATRIX)

Description

[ﬁba] - Partition of mass matrix.

Matrix Trailer

Number of columns = a

Number of rows = 0

Form = rectangular

Type = preal double precision

2.3.18.9  BAA (MATRIX)

Description

[Baa] Partition of damping matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows s 2

Form = symmetric

Type = real double precision

2.3.18.10  K4AA (MATRIX)

Description

[Kga] - Partition of structural damping matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows = 2

Form = symmetric

Type = real double precision ‘

2.3.18.11  HGP (MATRIX)

Description

[HGOJ - Heat matrix partitioning transformation matrix.

Matrix Trailer

Number of columns = a

Number of rows L

Form = rectangular
Type = peal
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2.3.18.12  HKAA (MATRIX)

Description

[HKaa] - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

2.3.18.13  HKP@ (MATRIX)

Description

[HKOOJ - Partition

Matrix Trailer

DATA BLOCK DESCRIPTIONS

of conductivity matrix - a set.

a
a
symmetric
rea)

of conductivity matrix - o set.

Number of columns = o

Number of rows = 0

Form = symmetric

Type = real
2.3.18.14  HLPP (MATRIX)
Description

[HLoo] - Lower triangular factor of HKPP - o set.
Matrix Trailer

Number of columns = o

Number of rows = 0

Form = symmetric

Type = real
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2.3.19 Data Blocks OQutput From Module RBMG!

2.3.19.1  KLL (MATRIX)

Description
[Kzzj - Partition of stiffness matrix - 2 set.

Matrix Trailer

Number of columns = 2

Number of rows = ¢

Form = symmetric

Type = real double precision

2.3.19.2  KLR (MATRIX)

Description
[Kzr] - Partition of stiffness matrix

Matrix Trailer

Number of columns = &

Number of rows = r

Form = rectangular

Type = real double precision

2.3.19.3 KRR (MATRIX)

Description

[Krr] - Partition of stiffness matrix - r set.

Matrix Trailer

Number of columns = r

Number of rows = r

Form = symmetric

Type = real double precision

2.3.19.4 MLL (MATRIX)

Description
[MzzJ - Partition of mass matrix - £ set.

Matrix Trajler

Number of columns = £

Number of rows s £

Form = symmetric

Type = real double precision
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2.3.19.5 MLR (MATRIX)

Description

™ Partition of mass matrix.

ord

Matrix Trailer

Number of columns = ¢

Number of rows = r

Form = rectangular

Type = real double precision

2.3.19.6  MRR (MATRIX)

Description

[MrrJ - Partition of mass matrix - r set.

Matrix Trailer
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