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TAUCS Copyright and License
TAUCS Version 2.0, November 29, 2001. Copyright (c) 2001, 2002, 2003 by Sivan Toledo,
Tel-Aviv Univesity, stoledo@tau.ac.il. All Rights Reserved.

TAUCS License:

Your use or distribution of TAUCS or any derivative code implies that you agree to this License.

THIS MATERIAL IS PROVIDED AS IS, WITH ABSOLUTELY NO WARRANTY EXPRESSED
OR IMPLIED. ANY USE IS AT YOUR OWN RISK.

Permission is hereby granted to use or copy this program, provided that the Copyright, this
License, and the Availability of the original version is retained on all copies. User documentation
of any code that uses this code or any derivative code must cite the Copyright, this License, the
Availability note, and "Used by permission." If this code or any derivative code is accessible from
within MATLAB, then typing "help taucs" must cite the Copyright, and "type taucs" must also cite
this License and the Availability note. Permission to modify the code and to distribute modified
code is granted, provided the Copyright, this License, and the Availability note are retained, and
a notice that the code was modified is included. This software is provided to you free of charge.

Availability
As of version 2.1, we distribute the code in 4 formats: zip and tarred-gzipped (tgz), with or
without binaries for external libraries. The bundled external libraries should allow you to build
the test programs on Linux, Windows, and MacOS X without installing additional software. We
recommend that you download the full distributions, and then perhaps replace the bundled
libraries by higher performance ones (e.g., with a BLAS library that is specifically optimized for
your machine). If you want to conserve bandwidth and you want to install the required libraries
yourself, download the lean distributions. The zip and tgz files are identical, except that on
Linux, Unix, and MacOS, unpacking the tgz file ensures that the configure script is marked as
executable (unpack with tar zxvpf), otherwise you will have to change its permissions manually.

2 NX Nastran 5.1 Release Guide













































PROGRAM ORGANIZATION 

1.3 USER CONTROL OF PROBLEM EXECUTION 

All general purpose programs have formal procedures by which the user controls 

the calculations that are performed. In NASTRAN several modes of operation and a large 

number of options within each mode are provided to the user. A short discussion of these 

matters is presented here for completeness.  

During the solution of a problem, the NASTRAN executive system calls a sequence 

of functional modules that perform the actual calculations, as explained in the 

preceding section. Two general types of solution are provided: solution by Rigid Format 

according to a sequence of module calls built into the program; and solution according 

to a sequence of module calls generated by the user. The latter capability is provided 

in order to make the program's matrix routines available for general use and also to 

provide the sophisticated user with the means for solving structural problems with 

features not accounted for in any of the built-in module sequences. It is intended, 

however, that the great majority of structural problems will be solved via the rigid 

formats. 

There are, at present, a total of twelve rigid formats in NASTRAN with provision 

for adding an unlimited number in the future. Each corresponds to a particular type 

of solution or to a particular method of analysis, such as: Static Analysis, Buckling 

Analysis, Direct Transient Response, Modal Transient Response, etc. The five Rigid 

Formats associated with static analysis are described in Section 3.2. The seven Rigid 

Formats associated with dynamic analysis are described in Section 9.1. 

Each rigid format consists of two parts. The first is a sequence of instructions 

(including instructions for Executive operations as well as for Functional Module 

operations) that is stored in tables maintained by the Executive System. The second 

part is a set of restart tables that automatically modify the sequence of instructions 

to account for any changes in the input data when a restart is made after partial or 

complete execution of a problem. The restart tables can accommodate a change of rigid 

format such as occurs, for example, when vibration modes are re-quested for a structure 

that was previously analyzed statically. The restart tables are, as can be imagined, 

quite extensive and their generation constitutes a significant part of the effort 

expended in developing a rigid format. They are, however, one of the more important 

cost-saving features of NASTRAN. 
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PROGRAM ORGANIZATION 

Many options are available with each rigid format. One such option removes the 

possibility of branching back to previously executed functional modules, and it should, 

of course, be exercised only when it is known in advance that looping will not occur. 

This option permits the Executive System to discard files that would otherwise be 

saved. Other options define the sub-cases to be executed and the desired output formats, 

see Section 1.2.2.3. 

It is also possible for the user to modify a rigid format via the ALTER feature. 

Typical uses of the ALTER feature are to schedule an exit at an intermediate point in 

a solution for the purpose of checking intermediate output, to schedule the printing 

of a table or a matrix for diagnostic purposes, and to add or delete a functional module 

from the sequence of operating instructions. 

For more extensive modifications the user can write his/her own sequence of 

executive instructions. The system by which this is done is called DMAP (for Direct 

Matrix Abstraction Program). DMAP is a user-oriented programming language of macro 

instructions which, like FORTRAN, has many rules which must be followed to be 

interpretable by NASTRAN. DMAP is also used in the construction of rigid formats, which 

differ from user-generated sequences mainly in that restart tables are provided. 

The DMAP sequence itself consists of a series of statements consisting of 

Executive Operation instructions and Functional Module calls. Each statement contains 

the name of the instruction (or Functional Module), the names of the input data blocks, 

the names of the output data blocks, and the names and values of parameters. Typical 

examples of parameter usage are to indicate whether an operation is to be performed 

with single or double precision arithmetic, which mathematical method will be used (when 

there are options), or the desired format of the output. 

The names of some of the executive operations are BEGIN; CHKPNT (used when i t  

is desired to copy data blocks onto the Problem Tape in case an unscheduled restart 

is necessary); FILE (used to save an intermediate data block); REPT (used to provide 

looping capability); PURGE (used to prevent storage of data blocks); and END. 

The functional modules belong to one of the following categories: structural 

modules; matrix operations; utility modules; and user modules. The Structural Modules 

are the main subprograms of NASTRAN. Some examples of structural modules, taken from 

dynamic analysis, are: READ (Real 
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USER CONTROL OF PROBLEM EXECUTION 

eigenvalue analysis); GKAM (Modal dynamic matrix assembler); TDR (Transient Dynamic 

Response); and DDR (Dynamic Data Recovery). The Matrix Operations (add, multiply, 

transpose, etc.) that are available to the user of NASTRAN are described in Section 

2. The Utility Modules are mainly concerned with the formats of output data. The 

User Modules are dummy modules that provide the user with the ability to write new 

functional capability that will automatically be recognized by the executive system. 

The usual methods of output for NASTRAN are the operating system print or punch 

files and the NASTRAN plot tapes. The printing of tables or matrices generated by 

NASTRAN is controlled by a group of Utility Modules. In many cases, it is desirable 

to save matrices and tables for use in restart operations. When using rigid formats, 

it is possible to save preselected tables and matrices by using the Checkpoint option. 

Checkpointed files are written on the New Problem Tape. It is also possible for the 

user to save selected matrices on tape by inserting one of the User Modules into the 

DMAP sequence by means of the ALTER option. 

The usual method of input for NASTRAN is the operating system card reader. When 

performing restarts, the New Problem Tape from a previous run is redesignated as 

the Old Problem Tape and used as an additional source of input. Tapes that have 

been prepared with User Modules on previous runs can also be used as additional 

input sources by inserting one of the input User Modules into the OMAP sequence 

by means of the ALTER option. 
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A preliminary pass is made over the original matrix in order to create a table of bandwidths

and the associated number of active columns. If the bandwidth is made larger, some of the shorter

active columns will disappear inside the band. The combination of bandwidth and active columns

that results in minimum computing time is selected for use in the performance of the triangular

decomposition. Since the program selects the minimum computing time based on the ordering of the

matrix presented, the user can shorten the computing time by ordering the matrix in the most

favorable manner. The general rule, of course, is to minimize both the bandwidth and the maximum

number of active columns. 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COMPUTER GRAPHICS 

13.3 MATRIX TOPOLOGY PLOTTER 

The NASTRAN Matrix Topology Plotter generates a picture showing the 

location of nonzero elements in a matrix. This feature is useful in 

displaying a stiffness matrix since the bandedness and location of 

active-columns are important for efficiency as described in Section 2.2. 
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