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BCMATL (SOLs 600/700) 1071
BCMOVE (SOL 600) 1072
BCONP 1074

BCPARA (SOLs600/700) 1077
BCPROP (SOLs 600/700) 1082
BCSEG (SOL 700) 1085
BCTABLE (SOLs 600/700) 1086
BDYLIST 1099



BDYOR 1101
BEAMOR 1103

BFRIC 1105

BJOIN (SOL 700) 1106
BLSEG 1108

BNDFIX 1110
BNDFIX1 1112
BNDFREE 1114
BNDFREE1 1116
BNDGRID 1118
BOUTPUT 1120
BRKSQL (SOL 600) 1122
BSET 1126

BSET1 1128

BSURF (SOLs 600/700) 1130

BWIDTH 1132
CAABSF 1134
CACINF3 1136
CACINF4 1137
CAERO1 1138
CAERO2 1141
CAERO3 1143
CAERO4 1145
CAEROS 1147
CAMPBLL 1151
CAXIFi 1153

CBAR 1154

CBARAO 1159
CBEAM 1161
CBEAM3 1167

CBELT (SOL 700) 1170
CBEND 1171

CBUSH 1174
CBUSH1D 1178
CBUSH2D 1179
CBUTT (SOL 700) 1180
CCONEAX 1183
CCRSFIL (SOL 700) 1184
CDAMP1 1187
CDAMPID (SOL 700) 1189
CDAMP2 1191
CDAMP2D (SOL 700) 1193
CDAMP3 1195
CDAMP4 1196
CDAMPS 1197

CDUMi 1198

CELASL 1199
CELASID (SOL 700) 1200
CELAS2 1202

CELAS2D (SOL 700) 1204
CELAS3 1206

CELAS4 1207

CFAST 1208

CFILLET (SOL 700) 1211
CFLUIDi 1214

CGAP 1216

CHACAB 1219

CHACBR 1221

CHBDYE 1223

CHBDYG 1227

CHBDYP 1231

CHEXA 1235

CINTC 1238

CLOAD 1240

CMASSL 1241

CMASS2 1243

CMASS3 1245

CMASS4 1246
COMBWLD (SOL 700) 1247
CONM1 1250

CONM2 1251

CONROD 1253

CONTRLT 1255

CONV 1258

CONVM 1260

CORDIC 1262

CORDIR 1264

CORD1RX (SOL 700) 1266
CORD2RX (SOL 700) 1267
CORD3RX (SOL 700) 1268
CORD1S 1269

CORD2C 1271

CORDZ2R 1273

CORD2S 1275

CORD3G 1277

CORD3R (SOL 700) 1279
CPENTA 1280

CQUAD 1283

CQUAD4 1285

CQUADS 1289

CQUADR 1293

CQUADX 1296



CRAC2D 1298
CRAC3D 1300

CREEP 1304

CROD 1310

CSET 1312

CSET11314

CSHEAR 1316

CSLOT3 1318

CSLOT4 1319

CSPOT (SOL 700) 1320
CSPR (SOL 700) 1323
CSSCHD 1325

CSUPER 1327
CSUPEXT 1329
CTETRA 1330

CTRIA3 1333

CTRIA6 1337

CTRIAR 1341

CTRIAX 1344

CTRIAX6 1346

CTUBE 1348

CVISC 1349

CWELD 1350

CWSEAM 1360

CYAX 1362

CYJOIN 1364

CYSUP 1366

CYSYM 1368

D2R0000 (SOL 700) 1369
D2RAUTO (SOL 700) 1370
D2RINER (SOL 700) 1374
DAMPGBL (SOL 700) 1376
DAREA 1377
DCONADD 1379
DCONSTR 1380

DDVAL 1382

DEFORM 1384
DEFUSET 1385

DELAY 1386

DEQATN 1387

DESVAR 1394

DIVERG 1395

DLINK 1396

DLOAD 1398

DMI 1400

DMIAX 1404

DMIG 1406
DMIG,UACCEL 1410
DMI1J1412

DMIJI 1416

DMIK 1420

DOPTPRM 1424

DPHASE 1433

DRESP1 1434

DRESP2 1444

DRESP3 1451

DSCREEN 1455

DTABLE 1457

DTI 1458

DTI,ESTDATA 1460
DTI,INDTA 1465
DTI,SETREE 1469
DTI,SPECSEL 1471
DTI,SPSEL 1472
DVBSHAP 1473
DVCREL1 1474

DVCREL2 1476

DVGRID 1478

DVMREL1 1480
DVMREL2 1482

DVPREL1 1484

DVPREL2 1486

DVSHAP 1488

DYCHANG (SOL 700) 1489
DYDELEM (SOL 700) 1494
DYPARAM (SOL 700) 1495
DYRELAX (SOL 700) 1496
DYRIGSW (SOL 700) 1498
DYTERMT (SOL 700) 1499
DYTIMHS (SOL 700) 1501
ECHOOFF 1505

ECHOON 1506

EIGB 1507

EIGC 1509

EIGP 1516

EIGR 1517

EIGRL 1522

ELIST 1527

ENDDATA 1528
ENDDYNA (SOL 700) 1529
EOSPOL (SOL 700) 1530
EPOINT 1532



EXTRN 1533
FBODYLD 1534
FBODY SB 1535
FEEDGE 1537
FEFACE 1540
FLFACT 1543
FLSYM 1545
FLUTTER 1546
FORCE 1549
FORCE1 1550
FORCE2 1552
FORCEAX 1553
FREEPT 1554
FREQ 1555
FREQ1 1556
FREQZ2 1558
FREQ3 1560
FREQ4 1563
FREQS 1566
FSLIST 1568
GBAG (SOL 700) 1569
GENEL 1572
GMBC 1576
GMBNDC 1585
GMBNDS 1587
GMCONYV 1589
GMCORD 1592
GMCURYV 1594
GMINTC 1601
GMINTS 1603
GMLOAD 1605
GMNURB (SOL 600) 1609
GMQVOL 1612
GMSPC 1613
GMSURF 1614
GRAYV 1621
GRDSET 1623
GRID 1624
GRIDB 1626
GRIDF 1628
GRIDS 1629
GUST 1631
HGSUPPR (SOL 700) 1632
HYBDAMP 1636
INCLUDE 1638
IPSTRAIN (SOL 600) 1639

ISTRESS (SOL 600) 1640
ITER 1642

LOAD 1646

LOADCYH 1647
LOADCYN 1649
LOADCYT 1651

LSEQ 1653

MARCIN (SOL 600) 1656
MARCOUT (SOL 600) 1658
MAT1 1663

MAT?2 1667

MAT3 1670

MAT4 1673

MATS 1675

MAT8 1677

MAT9 1680

MAT10 1682

MATDOO1 (SOL 700) 1683
MATD2AN (SOL 700) 1685
MATD20R (SOL 700) 1688
MATDOO03 (SOL 700) 1692
MATDOO05 (SOL 700) 1695
MATDOO06 (SOL 700) 1698
MATDOO07 (SOL 700) 1699
MATDOO09 (SOL 700) 1700
MATDO10 (SOL 700) 1702
MATDO12 (SOL 700) 1706
MATDO13 (SOL 700) 1707
MATDO014 (SOL 700) 1709
MATDO15 (SOL 700) 1712
MATDO18 (SOL 700) 1716
MATDO19 (SOL 700) 1718
MATDO020 (SOL 700) 1721
MATD20M (SOL 700) 1725
MATDO022 (SOL 700) 1726
MATDO024 (SOL 700) 1730
MATDO026 (SOL 700) 1734
MATDO027 (SOL 700) 1741
MATDO028 (SOL 700) 1744
MATDO30 (SOL 700) 1745
MATDO31 (SOL 700) 1748
MATDO032 (SOL 700) 1751
MATDO054 (SOL 700) 1753
MATDO057 (SOL 700) 1759
MATDO058 (SOL 700) 1764
MATDO59 (SOL 700) 1769



MATDO062 (SOL 700) 1772
MATDO63 (SOL 700) 1774
MATDO64 (SOL 700) 1776
MATDO66 (SOL 700) 1778
MATDO67 (SOL 700) 1780
MATDO68 (SOL 700) 1783
MATDO69 (SOL 700) 1787
MATDO070 (SOL 700) 1791
MATDO71 (SOL 700) 1793
MATDO073 (SOL 700) 1795
MATDO74 (SOL 700) 1799
MATDO76 (SOL 700) 1801
MATDO77 (SOL 700) 1804
MATDO080 (SOL 700) 1808
MATDO81 (SOL 700) 1810
MATDO083 (SOL 700) 1817
MATDO087 (SOL 700) 1823
MATDO093 (SOL 700) 1827
MATD094 (SOL 700) 1829
MATDO095 (SOL 700) 1832
MATDO097 (SOL 700) 1834
MATD100 (SOL 700) 1836
MATD119 (SOL 700) 1846
MATD121 (SOL 700) 1853
MATD126 (SOL 700) 1855
MATD127 (SOL 700) 1863
MATD181 (SOL 700) 1866
MATDBO1 (SOL 700) 1868
MATDS01 (SOL 700) 1870
MATDS02 (SOL 700) 1871
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MATDSL13 (SOL 700) 1880
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MATVE (SOL 600) 1956
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MFLUID 1974
MKAERQOL1 1977
MKAERO2 1978

MNF600 1979
MODTRAK 1982
MOMAX 1983

MOMENT 1984
MOMENT1 1985
MOMENT?2 1987
MONDSP1 1989
MONPNT1 1991
MONPNT2 1993
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MPC 1997

MPCADD 1999

MPCAX 2000

MPROCS (SOL 600) 2002
MSTACK (SOL 600) 2004
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NLAUTO (SOL 600) 2009
NLDAMP (SOL 600) 2013
NLPARM 2014

NLPCI 2022

NLRGAP 2025

NLRSFD 2028
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List of Nastran Books

Below is a list of some of the Nastran documents. You may order any of these
documents from the MSC.Software BooksMart site at www.engineering-e.com.

Installation and Release Guides

O Installation and Operations Guide
U Release Guide

Reference Books

0 Quick Reference Guide
0 DMAP Programmer’s Guide
0 Reference Manual

User’s Guides

Getting Started

Linear Static Analysis

Basic Dynamic Analysis
Advanced Dynamic Analysis
Design Sensitivity and Optimization
Thermal Analysis

Numerical Methods

Implicit Nonlinear (SOL 600)
Explicit Nonlinear (SOL 700)
Aeroelastic Analysis
Superelement

User Modifiable

Toolkit

O oo ooogoggogoooodg
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Technical Support

Web

Phone
and
Fax

Email

For help with installing or using an MSC.Software product, contact your local
technical support services. Our technical support provides the following services:

= Resolution of installation problems

= Advice on specific analysis capabilities

= Advice on modeling techniques

= Resolution of specific analysis problems (e.g., fatal messages)
= Verification of code error.

If you have concerns about an analysis, we suggest that you contact us at an early
stage.

You can reach technical support services on the web, by telephone, or e-mail:

Go to the MSC.Software website at www.mscsoftware.com, and click on Support.
Here, you can find a wide variety of support resources including application
examples, technical application notes, available training courses, and documentation
updates at the MSC.Software Training, Technical Support, and Documentation web

page.

United States
Telephone: (800) 732-7284
Fax: (714) 784-4343

Frimley, Camberley

Surrey, United Kingdom
Telephone: (44) (1276) 60 19 00
Fax: (44) (1276) 69 11 11

Munich, Germany
Telephone: (49) (89) 4319870
Fax: (49) (89) 4361716

Rome, Italy
Telephone: (390) (6) 591 64 50
Fax: (390) (6) 591 25 05

Moscow, Russia
Telephone: (7) (095) 236 6177
Fax: (7) (095) 236 9762

Send a detailed description of the problem to the email address below that

Tokyo, Japan
Telephone: (81) (3) 3505 02 66
Fax: (81) (3) 350509 14

Paris, France
Telephone: (33) (1) 69 36 69 36
Fax: (33)(1) 69364517

Gouda, The Netherlands
Telephone: (31) (18) 2543700
Fax: (31) (18) 2543707

Madrid, Spain
Telephone: (34) (91) 5560919
Fax: (34) (91) 5567280

corresponds to the product you are using. You should receive an acknowledgement
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that your message was received, followed by an email from one of our Technical
Support Engineers.

MSC.Patran Support mscpatran.support@mscsoftware.com
MSC.Nastran Support mscnastran.support@mscsoftware.com
MSC.Nastran for Windows Support vndw.support@mscsoftware.com

MSC.visualNastran Desktop 2D Support vn2d.support@mscsoftware.com
MSC.visualNastran Desktop 4D Support vndesktop.support@mscsoftware.com

MSC.Abaqus Support mscabaqus.support@mscsoftware.com
MSC.Dytran Support mscdytran.support@mscsoftware.com
MSC.Fatigue Support mscfatigue.support@mscsoftware.com
MSC.Interactive Physics Support ip.support@mscsoftware.com

MSC.Marc Support mscmarc.support@mscsoftware.com
MSC.Mvision Support mscmvision.support@mscsoftware.com
MSC.SuperForge Support mscsuperforge.support@mscsoftware.com
MSC Institute Course Information msctraining.support@mscsoftware.com
Training

The MSC Institute of Technology is the world's largest global supplier of
CAD/CAM/CAE/PDM training products and services for the product design,
analysis and manufacturing market. We offer over 100 courses through a global
network of education centers. The Institute is uniquely positioned to optimize your
investment in design and simulation software tools.

Our industry experienced expert staff is available to customize our course offerings to
meet your unique training requirements. For the most effective training, The Institute
also offers many of our courses at our customer's facilities.

The MSC Institute of Technology is located at:

2 MacArthur Place
Santa Ana, CA 92707
Phone: (800) 732-7211
Fax: (714) 784-4028

The Institute maintains state-of-the-art classroom facilities and individual computer
graphics laboratories at training centers throughout the world. All of our courses
emphasize hands-on computer laboratory work to facility skills development.

We specialize in customized training based on our evaluation of your design and
simulation processes, which yields courses that are geared to your business.

In addition to traditional instructor-led classes, we also offer video and DVD courses,
interactive multimedia training, web-based training, and a specialized instructor's
program.
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Course Information and Registration. For detailed course descriptions, schedule
information, and registration call the Training Specialist at (800) 732-7211 or visit
www.mscsoftware.com.
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Internet Resources

MSC.Software (www.mscsoftware.com)

MSC.Software corporate site with information on the latest events, products and
services for the CAD/CAE/CAM marketplace.

Engineering-e.com (www.engineering-e.com)

Engineering-e.com is the first virtual marketplace where clients can find engineering
expertise, and engineers can find the goods and services they need to do their job

CATIASOURCE (plm.mscsoftware.com)
Your SOURCE for Total Product Lifecycle Management Solutions.
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nastran

The nastran Command

MD Nastran is executed with a command called nastran. (Your system manager may
assign a different name to the command.) The nastran command permits the
specification of keywords used to request options affecting MD Nastran job execution.
The format of the nastran command is:

nastran input_data_file [keywrdl = valuel keyword2 = value2 ...]

where input_data_file is the name of the file containing the input data and
keyword;=value; is one or more optional keyword assignment arguments. For
example, to run an a job using the data file examplel.dat, enter the following
command:

nastran exanpl el

Keyword assignments can be specified as command line arguments and/or included
in RC files.

There are two RC files controlled by you:

= The user RC file is in your home (or login) directory. This file should be used
to define parameters that are applied to all jobs run by you.

= The local RC file is .nast2005rc, in the same directory as the input data file. If
the “rcf” keyword is used, this local RC file is ignored. This file should be
used to define parameters that are applied to all jobs contained in the input
data file directory.

1. The tilde (~) character is not recognized within RC files.

2. Environment variables are only recognized when used in the context of a
logical symbol (see “Using Filenames and Logical Symbols” on page 99 of
the MD Nastran 2006 Installation and Operations Guide).

3. When a keyword is specified on the command line, embedded spaces or
special characters that are significant to the shell must be properly quoted;
quotes should not be used within RC files.

The keywords listed below are the most common for various computers, but are not
available on all computers. Also, the defaults may be site dependent. Please consult
your “Keywords and Environment Variables” on page 287 of the MD Nastran 2006
Installation and Operations Guide for keyword applicability, specialized keywords, and
further discussion of the keywords and their defaults. Keywords that use yes/no
values accept partial specification and case-independent values. For example, “yes”

may be specified as “y”, “ye”, or “yes” using uppercase or lowercase letters. The
examples assume the jobs are run under a UNIX operating system.



after
(UNIX)

append

batch
(UNIX)

dbs

after=time Default: None

.Holds the job’s execution until the time specified by time. See the
description of the “at” command in your system documentation for the
format of time

Example: nastran exanpl e after=10: 00

The job is held until 10:00 AM.

append={yes|no} Default: no

Combines the F04, F06, and LOG files into a single file after the run
completes. If “no” is specified, the files are not combined. If “yes” is
specified, the files are combined into one file with the suffix “.out”.

Example: nastran exanpl e append=yes

The F04, F06, and LOG files are combined into a file named example.out.

batch={yes| no} Default: yes

Indicates how the job is to be run. If “yes” is specified, the job is run as a
background process. If “no” is specified, the job is run in the foreground.
If the “aft” or “queue” keywords are specified the batch keyword is
ignored. Jobs submitted with “batch=yes” will run under nice(1).

Note: If the job is already running in an NQS or NQE batch job, the
default is “no”.

Example: nastran exanpl e bat ch=no

The job is run in the foreground.

dbs=pathname Default=". {Current directory}

Creates database files (see “Default DBsets and Their Default
Attributes” on page 114 of the MSC.Nastran 2005 r2 Installation and
Operations Guide using an alternate file prefix. If “dbs” is not specified,
database files are created in the current directory using the basename of
the input data file as the prefix. If the “dbs” value is a directory, database
files are created in the specified directory using the basename of the input
data file as the filename.

Note: If “dbs” is specified and “scratch=yes” is specified, a warning
will be issued and “scratch=no” assumed.
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lIn the following examples, assume the current directory includes sub-
directories “mydir” and “other”, and that an “example.dat” exists in both
the current directory and “other”. That is, ./example.dat, ./mydir,
/other, and ./other/example.dat exist on UNIX; and \example.dat,
A\mydir, \other, and .\other\example.dat exist on Windows.

Example: msc2005 nastran example

Database files are created in the current directory with the name
“example”, e.g., ./example.DBALL on UNIX; and \example.DBALL on
Windows.

Example: msc2005 nastran other/example

Database files are created in the “other” directory with the name
“example”, e.g., ../other/example.DBALL on UNIX and
\other\example.DBALL on Windows.

Example: msc2005 nastran example dbs=myfile

Database files are created in the current directory with the name
“myfile”, e.g., ./myfile. DBALL on UNIX and \myfile. DBALL on
Windows.

Example: msc2005 nastran example dbs=mydir

Database files are created in the mydir directory with the name
“example”, e.g., ./mydir/example.DBALL on UNIX and
Amydir\example.DBALL on Windows.

Example: msc2005 nastran example dbs=mydir/myfile

Database files are created in the mydir directory with the name “myfile”,
e.g., ./mydir/myfile. DBALL on UNIX and .\mydir\myfile.DBALL on
Windows

Example: msc2005 nastran example dmp=4 host=a:b:c:d
dbs=/aa:/bb:/cc:/dd

This example will set the “dbs” directory to “/aa” on host a, “/bb” on
host b, “/cc” on host ¢, and finally “/dd” on host d.

Note: The use of distinct per-task database directories can have a
significant impact on elapsed time performance of DMP jobs on
SMP and NUMA systems.




memory  memory=memory_size  Default=estimate

Specifies the amount of open core memory to allocate. The memory_size
can be specified either as anumber of wordsor as a number followed by
one of the following modifiers:

G or Gw Multiply memory_size by 1024**3,

Gb Multiply memory_size by
(1024**3)/bytes_per_word.

M or Mw Multiply memory_size by 1024**2,

Mb Multiply memory_size by
(1024**2)/bytes_per_word.

K or Kw Multiply memory_size by 1024.

Kb Multiply memory_size by 1024/bytes_per_word.

w Use memory_size as is.

b Divide memory_size by bytes per_word.

where bytes_per_word is 8 on CRAY UNICOS and NEC; 4 on all others.
The modifier may be specified using any case combination.

Note: MD Nastran uses standard computer units for K, M, and G.

Example: nastran exanpl e menory=25nw

The job is run using an open core memory size of 25 megawords, or
25 600 kilowords, or 26 214 400 words.

The maximum memory_size is limited as shown in Table 1-1 (less the size
of the executable and 1/0 buffers).

For a more detailed description see the “memory” on page 310 of the MD Nastran
2006 Installation and Operations Guide.

news news={yes|nojauto}  Default=yes

Displays the news file (install_dir/msc2005/nast/news.txt on UNIX and
install_dir\msc2005\nast\news.txt on Windows) in the F06 file. If “auto”
is specified, the news file is only displayed if it has been modified since
the last time it was displayed for you. If “yes” is specified, the news file is
displayed in the FO6 file regardless of when it was last changed. If “no” is
specified, the news file is not displayed in the FO06 file.
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Example: nastran exanpl e news=yes

The news file is displayed in the FO06 file after the title page block.

notify={yes| no} Default=yes

Sends notification when the job is completed. See the “ncmd” keyword to
define an alternate notification command.

Note: Ifthejobis queued using the queue keyword, or the job is already
running in an NQS batch job, the default is “no”.

Example: nastran exanpl e notify=yes

old={yes|no} Default=yes

Saves previous copies of the F04, F06, LOG, OP2, OUT, PCH, and PLT
output files using sequence numbers (additional user-specified file types
can be versioned with the “oldtypes” keyword). Sequence numbers are
appended to the keyword filename and are separated by a period.

If “yes” is specified, the highest sequence number of each of the output
files is determined. The highest sequence number found is incremented
by one to become the new sequence number. Then, all current output
files that do not include sequence numbers are renamed using the new
sequence number as a type.

Example: msc2005 nastran exanpl e ol d=yes

For example, assume your current working directory contains the
following files:

v2401.datv2401.f04.1v2401.f06v2401.logv2401.10g.1
v2401.f04v2401.f04.2v2401.f06.1v2401.10g9.1v2401.109.3

Apparently, the user ran the job four times, but deleted some of the files,
e.g., v2401.f04.3, v2401.f06.2, and v2401.f06.3. When the job is run again
with “old=yes”, the files are renamed as follows: v2401.f04 is renamed to
v2401.f04.4, v2401.f06 is renamed to v2401.f06.4, and v2401.log is
renamed to v2401.1og.4. The sequence number 4 is used because it is one
greater than the highest sequence number of all of the selected files (the
highest being v2401.10g.3).



out out=pathname Default= .

Saves the output files using a different file prefix or in a different
directory. If “out” is not specified, the output files are saved in the current
directory using the basename of the input data file as a prefix. If the “out”
value is a directory, output files are created in the specified directory
using the basename of the input data file as the filename.

In the following examples, assume the current directory includes sub-
directories “mydir” and “other”, and that an “example.dat” exists in both
the current directory and “other”. That is, ./example.dat, ./mydir,
/other, and ./other/example.dat exist on UNIX; and .\example.dat,
A\mydir, \other, and .\other\example.dat exist on Windows.

Example: nec2005 nastran exanpl e

or: msc2005 nastran ot her/exanpl e

Outputfiles are created in the current directory with the name “example”,
e.g., ./example.f06 on UNIX and \example.f06 on Windows.

Example: msc2005 nastran exanple out=nyfile

Output files are created in the current directory with the name “myfile”,
e.g., ./myfile.f06 on UNIX and .\myfile.f06 on Windows.

Example: nec2005 nastran exanpl e out=nydir

Output files are created in the mydir directory with the name “example”,
e.g., ./mydir/example.f06 on UNIX and .\mydir\example.f06 on
Windows.

Example: nsc2005 nastran exanpl e out=nydir/nyfile

Output files are created in the mydir directory with the name “myfile”,

e.g., ./mydir/myfile.f06 on UNIX and .\mydir\myfile.f06 on Windows.
rcf rcf=pathname Default=no

Specifies the name of the local RC file. If this keyword is not specified, the
.nast2004rc file on UNIX and nast2004.rcf on Windows located in the
input data file’s directory is used

Example: $ nastran exanple rcf=nast.rc

The nastran command will process ./nast.rcf on UNIX, or .\nast.rcf on
Windows in lieu of the default local RC file ./.nast2004rc on UNIX and
\nast2004.rcf on Windows.
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scratch={yes|no|mini} Default=no

Deletes the database files at the end of the run. If the database files are not
required, “scratch=yes” can be used to remove them; preventing
cluttering of the directory with unwanted files. If “mini” is specified, a
reduced size database (that can only be used for data recovery restarts)
will be created. See “Database Concepts” on page 513 of the
MSC.Nastran Reference Guide for further details on the “mini” database.

Example: nastran exanpl e scratch=yes

All database files created by the run are deleted at the end of the job in the
same way as the FMS statement INIT MASTER(S).

sdirectory=directory Default: See the description below.

See “Determining Resource Requirements” on page 107 of the MD
Nastran 2006 Installation and Operations Guide for information on
estimating a job’s total disk space requirements.

Specifies the directory to use for temporary scratch files created during
the run. MD Nastran can create very large scratch files, the scratch
directory should contain sufficient space to store any scratch files created
during a run. You must have read, write, and execute privileges to the
directory.

UNIX: The default value is taken from the TMPDIR environment variable
if it is set to a non-null value. Otherwise the computer’s default
temporary file directory is chosen; this is usually /tmp, but on IR1X64
systems, it is /var/tmp.

Windows: The default value is taken from the TEMP environment
variable.

UNIX Example: nastran exanpl e sdir=/scratch
Scratch files are created in the directory /scratch.

Windows example: nmec2005 nastran exanpl e sdir=d:\scratch

Scratch files are created in the d:\scratch directory



smemaory

If a DMP run was selected with dmparallel = 1, unique task-specific
scratch directories may be set for each host using the standard PATH
separator, i.e, “:” on UNIX and *;” on Windows, to separate entries. The
directories will be paired with each host in a round-robin order, that is,
the list will be reused if more tasks than directories are specified.

See “Running Distributed Memory Parallel (DMP) Jobs” on page 163
for additional information.

UNIX example: msc2005 nastran exanpl e dnp=4 \

sdir=/scratchl:/scratch2
In this example, /scratchl will be used for the first and third tasks, while
/scratch2 will be used for the second and fourth tasks.

smemory=value Default: 0 (UNICOS and SUPER-UX); 100 (all
others)

.Specifies the amount of space in open core to reserve for scratch memory.

The size is specified as the number of blocks (BUFFSIZE words long) or
the number of words or bytes follwed by one of the modifiers: “G”,
“GW”, “GB”, “M”, “MW”, “MB”, “K”, “KW”, “KB”, “W”, “B”. See
“Specifying Memory Sizes” on page 104 of the MD Nastran 2006
Installation and Operations Guide for a description of these modifiers. The
value specified by this keyword may be overridden by the FMS statement
ASSIGN SCRATCH(MEM=value).

Example: nastran exanpl e snmenm200

This example reserves 200 GINO blocks for scratch memory. The amount
of scratch memory may also be specified in terms of words or bytes if
followed by a unit modifier. Please see the memory keyword for valid
unit modifiers.

Example: msc2005 nastran exanpl e smenF4nw

This example reserves 4,194,304 words for scratch memory.
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(UNIX)

symbol=name=string Default: None

Defines a symbolic (or logical) name used in ASSIGN and INCLUDE
statements and in command line arguments. This keyword may be
specified in initialization or RC files and on the command line. The
symbol definition may include references to previously defined symbols
or environment variables using the standard "$name" or "${name}" syntax
on UNIX or %name% syntax on Windows. For convenience, the character
separating the "symbol" and "name" specification and the "name" and
"string" specification may be either an equal sign ("="") or a hash mark
("#"). The use of a hash mark allows this keyword to be specified as an
argument to a Windows .bat file.

If "node" is specified, symbolic names defined using this keyword are not
used on the local system. Instead the specified values are passed to the
remote system. This means that any pathnames must be valid on the
remote system. Use the "Isymbol" keyword to specify symbolic names
for the local system.

If "node" is not specified, symbolic names defined using the "Isymbol”
keyword are processed as if they were defined using the "symbol*
keyword.

Symbolic names are processed in the order they are encountered while
processing the initialization and RC files and the command line. Ifa
duplicate symbolic name is encountered, the new value replaces the
previously specified value.

Symbolic names must be 16 characters or less, the value assigned to the
symbolic name must be 256 characters or less. If the symbolic name used
in an ASSIGN or INCLUDE statement or in command line arguments is
not defined, it is left in the filename specification as is.

For example, many of the TPL and DEMO input data files have ASSIGN
statements such as the following:

ASSIGN 'MASTER=DBSDIR:abc.master’

The string "DBSDIR:" specifies a symbolic name that is to be replaced by
another string. The replaced string is defined by the "symbol=" keyword
(or "Isymbol=" keyword if "node" was not specified) in an initialization or
RC file, on the command line, or as environment variable. For example,

synbol =DBSDI R=/ dbs

(Windows) synbol =DBSDI R=d: \ dbs



Xmonast

When the previous ASSIGN statement is processed, the filename
assigned to the logical name MASTER is/ dbs/ abc. mast er on UNIX
and d: \ dbs\ abc. mast er on Windows. An alternate way of defining
symbolic names is through the use of environment variables. For
example, typing the following command

export DBSDI R=/ dbs
at a Korn shell prompt, or
setenv DBSDI R /dbs
at a C-shell prompt, or

at a Windows shell prompt, is equivalent to the "symbol" keyword
definition.

Note: If asymbolic name is defined by both a symbol statement in an
RC file and by an environment variable, the symbol statement
value will be used.

The section titled “Environment Variables” on page 345 of the MD
Nastran 2006 Installation and Operations Guide contains a list of
environment variables that are automatically created by the nastran
command. Of particular interest to the logical symbol feature are the
OUTDIR and DBSDIR variables. These variables refer to the directory
that will contain the output files (set using the "out" keyword) and the
directory that will contain the permanent database files (set using the
"dbs" keyword), respectively.

xmonast={yes|no|kill} Default: No

Indicates if XMONAST is to be run to monitor the MD Nastran job. If
“xmonast=yes” is specified, XMONAST will be automatically started;
you must manually exit XMONAST when the MD Nastran job has
completed. If “xmonast=kill” is specified, XMONAST will start and will
automatically exit when the MD Nastran job has completed.

Example: nastran exanpl e xnon=Kkill

This example runs the XMONITOR utility while the MD Nastran job is
running. Once the job completes, the XMONITOR program is
automatically terminated.

‘11
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The NASTRAN Statement

The NASTRAN statement is used to specify values for certain Executive System
operational parameters. These parameters are also called system cells. The NASTRAN
statement is used for exceptional circumstances and is therefore not needed in most
runs. The NASTRAN statement may also be specified in the Runtime Configuration
(RC) files at the system, user, and job level as described in the MSC.Nastran 2005 r2
Installation and Operations Guide.
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NASTRAN Executive System Parameter Modification

Specifies values for certain Executive System operational parameters called system
cells.

Format:

NASTRAN cellnamei=expressioni, ..., cellnamen=expressionn
or
NASTRAN SYSTEM(i)=expressioni, ..., SYSTEM(n)=expressionn

Describer Meaning

cellnamei System cell names from Table 1-1.
SYSTEM Specifies the system cell number.
expression See DEFINE statement for description.

i System cell number from Table 1-1 or from the SYSTEM common
block described in the User Modifiable MSC.Nastran User’s
Guide.

Remarks:

1. The NASTRAN statements may appear anywhere in the File Management
Section. The NASTRAN statement may also be specified in Runtime
Configuration (RC) files. See “Customizing Command Initialization and
Runtime Configuration Files” on page 68 of the MSC.Nastran 2005 r3
Installation and Operations Guide.

2. System cell values and their associated cell names may also be set with the
DEFINE statement. They may also be set or values returned with the DMAP
PUTSYS and GETSYS functions and the PARAM module. See “PUTSYS,
GETSYS” on page 31 of the MD Nastran 2006 DMAP Programmer’s Guide.

3. More than one NASTRAN statement and/or DEFINE statement may be
present and, if a system cell is specified more than once among these
statements, then the last specification takes precedence.

4. The expression will use type conversion rules based on the type (i.e., integer,
real, or logical) of the cellname, as defined on a previous DEFINE statement
(see the DEFINE statement for conversion rules).

5. If expression is omitted, the system cell associated with the cellname will be
assigned the value as set on a previous DEFINE statement.



14 | NASTRAN

1

nastran

BUFFSIZE (1)

Examples:

1.

2.

System Cell

Either of the following statements could be used to change the default value
for block size.

NASTRAN SYSTEM (1) = 4097
or
NASTRAN BUFFSI ZE = 4097

or if a prior DEFINE statement had defined a keyword MY_SYSBUF to the
value 4097 then the following code could be used:

NASTRAN SYSTEM 1) =MY_SYSBUF
or
NASTRAN BUFFSI ZE=MY_SYSBUF

The following statement is used to request execution of MSGMESH:
NASTRAN MESH

Table 1-1 gives a summary of the recommended system cells.

Table 1-1 System Cell Summary

Function and Reference

Name (Number)

BUFFSIZE (1)

F06 (2)

NLINES (9)

MAXLINES (14)
ECHO (19)
METIME (20)

APP (21)

MACHTYPE (22)
DIAGA (25)
CONFIG (28)

Specifies the number of words in a physical record. Also called block
length.

Specifies FORTRAN unit number for standard output file (.f06).
(Integer>0 (a value of 0 sends the results to the log file); Default=6)

Specifies the number of lines printed per page of output. “LINE” on
page 349.

“MAXLINES” on page 358.
“ECHO” on page 278.

Minimum time for execution summary table message. “Output
Description” on page 373 of the MSC.Nastran Reference Guide.

Approach Flag. See the “APP” on page 114 Executive Control
statement. If APP HEAT is specified, then this system cell is set to 1.

Machine type.
Alternate method to set DIAGs 1 through 32. “DIAG” on page 122.

Machine subtype.
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Table 1-1 System Cell Summary (continued)

Nasrﬁzt(elilrzjrcrii”er) Function and Reference

MESH (31) Requests execution of MSGMESH.

ADUMI (46 - 54) Dummy element flag., i=1 through 9.

IPREC (55) Machine precision. 1=long word, 2=short word.

HEAT (56) “APP” on page 114.
0 Structural analysis. (Default)
1 Heat transfer.

HICORE (57) Working Memory. “Managing Memory” on page 138 of the MD
Nastran 2006 Installation and Operations Guide

DIAGB (61) Alternate method to set diagnostics 33 through 64. “DIAG” on
page 122.

PUNCH (64) Specifies FORTRAN unit number for PUNCH file (.f07). (Default=7)

MPYAD (66) Selects/deselects multiplication methods. “MPYAD” on page 1447 of
the MD Nastran 2006 DMAP Programmer’s Guide.

SOLVE (69) Controls matrix decomposition. Same as “DECOMP” on page 1000 of

the MD Nastran 2006 DMAP Programmer’s Guide and the “Option
Selection” on page 69 of the MSC.Nastran Numerical Methods User’s
Guide.

Oor-1 Print up to 50 messages for null columns and zero
diagonals. (Default=-1)

1 Terminates execution when first null column is
encountered.

2 Suppress printing of message when a null column is
encountered.

4 Terminates execution when first zero diagonal term is
encountered.

16 Place 1.0 in diagonal position for all null columns and

proceed with the decomposition.
32 Terminates execution on zero diagonal term.

64 Exit after execution of preface for symmetric
decomposition.
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Table 1-1 System Cell Summary (continued)

1

System Cell
Name (Number)

FBSOPT (70) Selects forward-backward substitution methods. “FBS” on page 1173
of the MD Nastran 2006 DMAP Programmer’s Guide and the “FBS
Method Selection” on page 68 of the MSC.Nastran Numerical Methods

Function and Reference
nastran

User’s Guide.

DELFF (77) Deletes form feeds.

REAL (81) Specifies the amount of open core memory that certain numerical
modules will be restricted to.

DBSET Database neutral file set. “SubDMAP DBFETCH” on page 976 of the
MD Nastran 2006 DMAP Programmer’s Guide.

DMAP (82) Allows NOGO to operate. See “Processing of User Errors” on
page 41 of the MD Nastran 2006 DMAP Programmer’s Guide.

IORATE (84) Input/output rate. “Time Estimates” on page 15 of the MSC.Nastran
Numerical Methods User’s Guide.

FO04 (86) Specifies FORTRAN unit number for Execution Summary Table (.f04).

“Output Description” on page 373 of the MSC.Nastran Reference
Guide. (Integer>0 (a value of 0 sends the results to the log file);

Default=4)
RADMTX (87) Type of radiation exchange coefficients, “RADMTX” on page 2307.
=1 Direct input of a symmetric SCRIPT-AF matrix on

RADMTX and RADLST entries is allowed. Due to the
symmetry, only one-half of the RADMTX may be entered.

=2 Direct input of a unsymmetric SCRIPT-AF matrix on
RADMTX and RADLST entries is allowed. Due to the
symmetry, the full matrix must be specified on the
RADMTX entries.

=3 If you are running a view factor calculation in an opened
enclosure, NASTRAN assumes that the radiation will be
lost to space at absolute zero degree Kelvins. You can set
the SYSTEM(87)=3 so that radiation will not be lost to
space.

RADLST (88) Print radiation area summary. “RADLST” on page 2302.
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Table 1-1 System Cell Summary (continued)

System Cell

Name (Number) Function and Reference

PARALLEL (107) Parallel processing deselection (deactivation) for matrix operations.
“Keywords” on page 288 of the MD Nastran 2006 Installation and
Operations Guide.

0 0: Deactivate parallel processing.

1 Number of processors.

through The desired number of processors is summed with the
1023 values below in order to deactivate parallel processing

methods in the following matrix operations:

1024: Forward-backward substitution.
2048: Decomposition.
4096: Multiplication.
8192: Householder in eigenvalue extraction.
65536: Element matrix assembly.
262144 Sparse decomposition.
524288 Sparse forward-backward substitution.

If PARALLEL is set simply to the number of processors, then parallel
processing is selected in all operations above.

NEWHESS (108) Request complex eigenvalue method. Please see the “EIGC” on
page 1509 entry. MSC.Nastran Numerical Methods User’s Guide.
(109) Controls DMAP execution:
0 Do not execute DMAP instruction if all outputs are
previously computed.
1 Always execute DMAP instruction. (Default)
OS (111) Operating system.
OSLEVEL (112) Operating system level.
MMODEL (113) Machine submodel.

BUFFPOOL (114) Bufferpool size. “Keywords” on page 288 of the MD Nastran 2006
Installation and Operations Guide.
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Table 1-1 System Cell Summary (continued)

1

System Cell

Name (Number) Function and Reference

nastran

ATTDEL (124) Controls the automatic assignment of the delivery
database. “Database Concepts” on page 513 of the
MSC.Nastran Reference Guide. See also “Creating and
Attaching Alternate Delivery Databases” on page 204 of
the MD Nastran 2006 Installation and Operations Guide

0 Enables automatic assigning. (Default)
-1 Disables automatic assigning.
NOKEEP (125) Controls NOKEEP option of the RESTART File
Management statement.
0 Disable NOKEEP.
1 Enable NOKEEP.
SPARSE (126) Sparse matrix method selection. For unsymmetric sparse matrix

decomposition method selection, see cell number 209. The following
values may be summed in order to select sparse matrix methods in
the operations listed below:

0 Deactivate sparse methods.

1 Multiplication.

8 Symmetric decomposition.

16 Forward-backward substitution.

The default is 25, which is the sum of all values.

UPDTTIM (128) Specifies database directory update time.
“DBUPDATE” on page 85 FMS statement.

0 Do not update.
>0 Time, in minutes, between database directory updates.

SMPYADG67 (129) Select pre-Version 67 method in the SMPYAD module. “SMPYAD”
on page 1712 of the MD Nastran 2006 DMAP Programmer’s Guide.

0 Use current method. (Default)
1 Use pre-Version 67 method.
MAXDBSET The maximum number of online DBsets attached to the run.
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Table 1-1 System Cell Summary (continued)

System Cell
Name (Number)

AUTOASGN (133) Controls auto-assigning of dbsets. Sum the desired values.
(Default=7). “Database Concepts” on page 513 of the MSC.Nastran
Reference Guide.

Function and Reference

0 No databases are automatically assigned.
1 Only the primary database is automatically assigned.
2 Only the delivery database is automatically assigned.
4 Only located databases are automatically assigned.
TSTAMP (135) Controls timestamp checking of DBsets.
0 Do not check.
1 Check. (Default)
2 Same as 1 and print diagnostics.
QUADINT (141) Specifies quadratic or linear interpolation for the line search method
in nonlinear analysis.
0 Quadratic interpolation. (Default)
1 Linear interpolation.
SCR300 (142) Requests creation of SCR300 partition on SCRATCH DBset.
“INIT” on page 95 FMS statement.
1 Do not create SCR300 partition.
2 Create SCR300 partition. (Default)
LOCBULK (143) LOCBULK=1 or 2 specifies that Bulk Data is being obtained via the

DBLOCATE FMS statement. NASTRAN LOCBULK=2 is specified
when no Bulk Data entries, except for PARAM entries, are to be
deleted or added. All PARAM entries must be respecified. All other
entries will be ignored and, if present, may increase CPU times in
XSORT and IFP. With LOCBULK=2, the XSORT and IFP modules will
not reprocess the Bulk Data Section stored in the SEMAP run. Also,
GP1, TASNP2, SEP1 and SEP1X modules will be skipped. 0 is the
default, which assumes the RESTART FMS statement. This system
cell is recognized only in SOLs 101 through 200.
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Table 1-1 System Cell Summary (continued)

1

System Cell Function and Reference

nastran Name (Number)

(144) RESTART FMS statement existence flag. Set to 1 if RESTART
statement is present.

BFGS (145) Selects strategies of BFGS updates for the arc-length methods in
nonlinear analysis. Please see the MSC.Nastran Nonlinear Handbook.
0 Update Aug and Aup at every iteration with 2. (Default)
1 Update Aug only with 2.
2 Update Aug only with 2.

FBSMEM (146) Reserves (n x BUFFSIZE x 3) memory for faster solution in the

Lanczos method of eigenvalue extraction. Default=1. A value of 2
increases the memory reserved by 200%, a value of 3 increases the
memory reserved by 300%, etc. See the “EIGRL” on page 1522. See
system cell 229 for disk space saving feature.

UWM (147) SYSTEM(147)=1 issues User Warning Message for a DMAP parameter
appearing on a CALL statement that has an inconsistent
authorization in the called subDMAP. 0 is the default, which means
no message is issued.

DBVERCHK (148) In general, databases are not compatible between major releases, thus
a check is performed in MD Nastran to ensure that the major version
which created the database is the same as that being executed. Since
specific data on the database may be compatible, SYSTEM(148)
allows this check to be circumvented. However, circumventing the
check may lead to problems later in the run.

0 Check is performed. (Default)
1 Check is not performed

SCR300DEL (150) Sets minimum number of blocks of SCR300 partition of SCRATCH
DBset at which it is deleted. “INIT” on page 95 FMS statement.
(Default=100)

(151) Requests spill or no spill of the SCR300 partition of SCRATCH DBset.
“INIT” on page 95 FMS statement. (Default=0)

DBLAMKD (155) Differential stiffness formulation for CBEAM and CTETRA elements.
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Table 1-1 System Cell Summary (continued)

Nasrﬁzt(elilrzjrcrii”er) Function and Reference
0 Current formulation. (Default)
1 Pre-Version 67 formulation.
(166) Controls sparse symmetric decomposition. Sum the desired values.
(Default=0)
0 No action.
1 If insufficient core is encountered, then switch to

conventional decomposition and continue. (Default)
2 Print diagnostics.

4 Do not issue fatal message if maximum ratios are
exceeded. Although high maximum ratios may be printed,
they will not cause job termination. This applies to the
DCMP, DECOMP, REIGL, and LANCZOS modules.

LDQRKD (170) Selects the differential stiffness method for CQUAD4 and CTRIA3
elements:
0 \ersion 68, improved method. (Default)
1 Pre-Version 68 method.

OLDQ4K (173) Requests the pre-Version 68 CQUAD4 element stiffness formulation.

No value is required after the keyword. Equivalent to
SYSTEM(173)=1.

0 Default.

1 Requests pre-V68 QUAD4 Formulation.

2 Requests V68 - V70.5 QUAD4 Formulation.
QA4TAPER (189) Specifies the maximum allowable value of taper for CQUAD4

element. Taper is computed by connecting opposite grid points and
computing the area of the enclosed triangles. Another way to think of
taper is the ratio of the areas on the two sides of a diagonal. (Real >
0.0; Default=0.5)

Q4SKEW (190) Specifies the minimum allowable value of skew for the CQUAD4
element. Skew is the angle measured in degrees between the lines
that join opposite midsides. (Real > 0.0; Default=30.0)
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Table 1-1 System Cell Summary (continued)

1

System Cell

Name (Number) Function and Reference

nastran

TETRAAR (191) Specifies the maximum allowable aspect ratio of the longest edge to
the shortest altitude for the CTETRA element. (Real > 0.0;
Default=100.0)

DISKSAVE (193) Lanczos High Performance Option: Controls whether the
matrix/vector multiply is saved in a scratch file or recomputed at
every iteration. CRAY and NEC system set the value automatically
for optimum performance:

0 Save (Default for all machines except CRAY and NEC).
1 No save (Ignored on CRAY and NEC).
2 Save (Overrides auto-logic on CRAY and NEC).
3 No Save (Overrides auto-logic on CRAY and NEC).
FASTIO (194) Lanczos High Performance Option: Controls input/output in
orthogonalization/normalization routines:
0 UNPACK/PACK (Default)
1 GINO READ/WRITE
FRQSEQ (195) Lanczos High Performance Option: 100<Exponent for the rational

function used to determine segment boundaries. See also the ALPH
field on the “EIGRL” on page 1522 Bulk Data entry. (Integer;
Default=0, which means equal segments.)

SCRSAVE (196) Lanczos High Performance Option: Controls reuse of scratch files in
segment logic.
0 Do not reuse. (Default)
1 Reuse.

NUMSEG (197) Lanczos High Performance Option: Number of segments. See also the
NUMS field on the “EIGRL” on page 1522 Bulk Data entry.
(Default=1)

MINFRONT (198) Lanczos High Performance Option: Minimum front size. (The default
value is machine dependent.)
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Table 1-1 System Cell Summary (continued)

System Cell .
Name (Number) Function and Reference
MASSBUF (199) Lanczos High Performance Option: Half the number of buffers to set

aside for storing the mass matrix in core. (Default=1, which means 2

buffers will be used.)

NSEGADD (200) Number of segments in the element error table that is generated in
adaptive analysis. (Default=2)
CORDM (204) Specifies the default value for CORDM field on the PSOLID entry.

(Integer >-1; Default=0)

(205) Rank to use for real symmetric sparse decomposition high rank
update. Default is hardware dependent.
DCMPSEQ (206) Selects ordering method for sparse matrix decomposition.

0 Method selected automatically in symbolic factoring
phase. (Default for NEC)

1 Minimum degree ordering.

2 Modified minimum degree ordering for indefinite
matrices.

3 No ordering (uses given sequence).

4 Extreme ordering.(Default for all other machines)

8 METIS ordering. Metis was developed by George Karpis
and Vipin Kumar at the University of Minnesota. More
information may be found at
http://www.cs.umn.edu/~karypis/metis.

9 Selects better of METIS and MMD.

68 This option reduces the number of non-zero factors in the
sparse decompensation method for all machines other than
the NEC.

USPARSE (209) Unsymmetric sparse matrix method selection for the decomposition
and forward-backward substitution operations.

0 Deactivate

1 Activate (Default)
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Table 1-1 System Cell Summary (continued)

1

System Cell
Name (Number)

PUNCHTYPE (210) | Used to control punch formula.

Function and Reference
nastran

0 “Old” punch, default in MSC.Nastran 2001 and earlier
versions.

1 “New” punch, default in MSC.Nastran 2004 and uses the
NDDL.

2 Same as 1 except the line numbers are eliminated.

CHEXAINT (212) Specifies CHEXA element’s integration rule for p-adaptive analysis
and p=2x2x2 (only).

0 Reduced. (Default)
1 Full.
DISTORT (213) Element distortion fatal termination override. Applies to all
p-elements and the TETRA h-elements.
0 Terminate run. (Default)
1 Do not terminate run.
T3SKEW (218) Allows the user to control the minimum vertex angle for TRIA3

elements at which USER WARNING MESSAGE 5491 is issued. See
the description of the CTRIAS.

(219) Rank to use for complex symmetric sparse decomposition high rank
update. (Default = 1)

(220) Rank to use for real unsymmetric sparse decomposition high rank
update. (Default = 1)

(221) Rank to use for complex unsymmetric sparse decomposition high
rank update. (Default = 1)

MEMSAVE (229) Specifies space-saving method for the old Lanczos method of
eigenvalue extraction (system(273)=1). “EIGRL” on page 1522.

0 No space savings. (Default)

1 Do not write factors to disk which reduces scratch space
usage 67%. However, CPU costs will increase.

Controls module BEGN and END messages in .f04 file.
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Table 1-1 System Cell Summary (continued)

System Cell

Name (Number) Function and Reference

0 Print everything. (Default)
1 Print major modules only.
2 Print sub-modules only.
3 No printing.
(253 - 262) SYSTEM(252) to (262) have been set aside for user DMAPS. MSC will

not use these values in its code in present or future versions. The
SSSAlter library may use this range.

MAXSET (263) Controls the default number of vectors in block or set for Lanczos
Eigenvalue extraction. See “EIGRL” on page 1522. Default is 7 for
most machines but it is machine dependent.

QUARTICDLM A value of 1 selects the new quartic formulation of the doublet lattic

(270) kernel (N5KQ) while 0 selects the original quadratic form.
(Default=0)

(273) A value of 1 selects the old Lanczos shift logic from Version 70 and
prior systems. (Default=0)

(275) Specifies the timeout for ISHELL in seconds. Values greater than
2,678,400 (31 days) will be set to 31 days.

MINDEF (303) Indefinite Mass Matrix Check, the Default=1 does not perform the
check.

If MINDEF>0, then check is not performed.
If MINDEF<0, then epsilon is set to -1.E(MINDEF).
If MINDEF=0, then MINDEF defaults to -6.

MPERTURB (304) Perturbation factor for indefinite mass matrix. The default=1 does not
perturb the mass.

If MPERTURB>0, then the mass is not perturbed.

If MPERTURB<O0, then the mass 1.E(MPERTURB) is added to the
diagonal terms of the mass matrix.

If MPERTURB=0, then MPERTURB defaults to -6. The perturbed
mass matrix is used in the subsequent eigenvalue analysis.

(309) If set to 1, requests the pre-Version 70.7 HEXAS8 element stiffness
formulation. (Default=0)
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Table 1-1 System Cell Summary (continued)

1 System Cell .
e Name (Number) Function and Reference
OLDRBES3 (310) If set to 1, requests the pre-Version 70.7 RBE3 formulation.
(Default=0)
TBCMAG (311) Changed the stiffness to 1.0E2 if using thermal conductivity in

Btu/sec/in.F. See the Bulk Data entry, “TEMPBC” on page 2549 for
more information. The default stiffness is 1.0E10.

XMSG (319) If set to 1, gives extended error messages. (Default=0)

OLDDAREA (320) Do not convert DAREA Bulk Data entries for grid and scalar points to
equivalent FORCE/MOMENT/SLOAD Bulk Data entries (equivalent
to SYSTEM(320)=-1)

Controls the conversion of DAREA Bulk Data entries for grid and
scalar points to equivalent FORCE/MOMENT/ SLOAD Bulk Data
entries as appropriate.

0 Perform the conversion, but do not give details of
the conversion. (Default)

N Perform the conversion and give details of the first N such
conversions.

-1 Do not perform the conversion.

RSEQCONT (357) Default =0

Setting this system cell to 1 causes all continuation fields to be
ignored and treated as blank. If set to 1, the continuation entries must
immediately follow the parent.

QLHOUL (359) =0 Use the user-requested eigensolution method.

<>0 When LAN is requested, switch to AHOU if the number of
DOFs sent to the eigensolver is < “nswitch”, an input
parameter to the READ module. This parameter has an
MPL default of 20. It may be set to other values in the
solution sequences, depending on the context. When HOU,
MHOU, or AHOU is selected, switch to the new
Householder-QL solution. (Default=1)

PRTPCOMP (361) If set to 1, then the equivalent PSHELLs and MAT2s from PCOMPs
are printed to the .FO06 file. (Default =0, suppresses this printout)
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Table 1-1 System Cell Summary (continued)

System Cell
Name (Number)

STRICTUAI (363) A value of 1 accepts strict UAI/Nastran Bulk Data entries.
(Default=0)

STPFLG (366) Selects the SUBCASE or STEP layout when there is a number of
SUBCASE commands and no STEP command in a Case Control file
for SOL 400. (Default=0)

0 Keep all SUBCASE commands in the Case Control
file and insert a “STEP 1” for each SUBCASE.

Function and Reference

1 Convert all the SUBCASE IDs into STEP IDs, and
then insert a “SUBCASE 1" before the first STEP.
QRMETH (370) Selects the formulation for the QUADR/TRIAR and QUAD4/TRIA3

elements. The default for the QUADR/TRIAR uses the new
formulation. The default for the QUAD4/TRIAS uses the standard
formulation. (Default =0)

For QRMETH=4 or 5, MD Nastran converts the QUAD4/TRIA3
formulation into the QUADR/TRIAR formulation without the
drilling stiffness or the QUADR/TRIAR formulation. Some of the
output requests for QUAD4/TRIAS are not available for
QUADR/TRIAR, for example, the CUBIC option on the STRESS Case
Control command. In this case, the equivalent QUADR/TRIAR
options are used.

0 Selects the new formulation for QUADR/TRIAR.

1 Selects the old formulation for QUADR/TRIAR.

2 Converts QUADR/TRIAR into QUAD4/TRIA3
using the alternate QUAD4/TRAI3 formulation.

3 Converts QUADR/TRIAR into QUAD4/TRIA3
using the standard QUAD4/TRIAS formulation.

4 Selects the alternate formulation for QUAD4/TRIAS.

5 Converts QUAD4/TRIA3 into QUADR/TRIAR

using the new QUADR/TRIAR formulation.
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Table 1-1 System Cell Summary (continued)

1

System Cell
Name (Number)

PARAMCHK (372) DMAP parameter initialization check

If PARAMCHK=0, then issue User Fatal message for an input
parameter that is not utilized in a type statement in the subDMAP
argument.

If PARAMCHK-=1, then issue User Fatal message for the initialized
parameter. (Default=0)

Function and Reference
nastran

TZEROMAX (373) Controls time step adjustment in nonlinear transient.

>0 Maximum number of times to return to time zero.
=0 No initial time step adjustment (identical to V2001), default
for SOL 400 with GAP elements.
<0 No limit on DT adjustment.
=4 Default for SOL 400 without GAP element or for SOL 129.
(382) Disconnects the external response server(s)
=0 Keep the connection as in the existing scheme. (Default)
=1 Disconnect the server(s)
(383) Sets timer for the external response server.
=0 Use default timeout value: 100,000. (Default)
>0 New timeout value.
(384) Sets timer for the client (MD Nastran) communication with the DR3
server.
=0 Use default timeout value: 10,000. (Default)
>0 New timeout value.

SPCHLSKY (385) Control Sparse Cholesky DCOMP.

If SPCHLSKY=0, then do not execute Sparse Cholesky.
If SPCHLSKY>0, then execute Sparse Cholesky.
(Default=0)

NOLIN (386) Scale factor for controlling adaptive behavior for the nonlin entries.

0 Bisection is suppressed (same as MSC.Nastran 2001).

.001 Increase accuracy slightly.
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Table 1-1 System Cell Summary (continued)

Nas%zt(em rcrif)”er) Function and Reference

0.01 Increase accuracy a little more.
1.0 Allow full adaptive bisection. (Default)

KRYLOV1 (387) Fast direct frequency response option.
-1 Yes.
0 No. (Default)

KRYLOV?2 (388) Options related to fast direct frequency response analysis

Selects subspace generation method.

1 Lanczos. (Default)
2 Arnold.

KRYLOV3 (389) Options related to fast direct frequency response analysis. Defines
exponent of relative accuracy.
-4 Error<1.0E-4 (default).
-6 Error<1.0E-6.

KRYLOV4 (390) Options related to fast direct frequency response analysis
Defines pole selection distance
0 Next pole is next unconverged frequency. (Default)
2 2*next frequency distance.
-2 1/2*next frequency distance.

KRYLOVS5 (391) Options related to fast direct frequency response analysis. Selects
decomp/fbs trade-off parameter.
1 fbs time = decomp time (default).
2 fbs time - 2*decomp time.

-2 fbs time - 1/2*decomp time.
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Table 1-1 System Cell Summary (continued)

1

System Cell

Name (Number) Function and Reference

nastran

BARMASS (398) Allows the user to select the Bar Torsional Mass Moment of Inertia.
If set to O, request the pre-MSC.Nastran 2004. (Default = 0)

If set to greater than 0, the Torsional Mass Moment of Inertia Term is
included in the Mass Matrix Formulation of Bar elements. For both
values of COUPMASS, the torsional inertia is added.

For COUPMASS =1, the Axial Mass will be consistent rather than
coupled.

ITREMT (401) Select the convergence parameter computation method and the
divergence solution checking method for SOL 400. (Default=0)

0 Use the SOL 400 method.
-1 Use the method similar to SOL 106.

DPBLKTOL (402) Specifies Bulk Data tolerance value for GRID, CORD2C, CORD2R,
and CORD2S entries.

If DPBLKTOL<0.0, then do not remove duplicate entries.

If DPBLKTOL=0.0, then check specified Bulk Data entries for exact
physical match and remove duplicates.

If DPBLKTOL>0.0, then perform the DPBLKTOL=0.0 check and
additionally GRID entry as duplicate if

{Ix1(i) —x2(i)| < DPBLKTOL;i=1,2,3and (cpl # cp2 and

cpl Ocp2 = 0)and(cdl # cd2 and cdl Ocd2 = 0)and (psl=ps2)
and (seidl = seid2)} using entry with cpi # 0 and cdi # 0 if possible.
(Default=0)

OP2NEW (403) Selects the additional version information in the OUTPUT2 file.

If OP2NEW=0, then leave alone and unidentified, pre-2004
convention.

If OP2NEW=1, then add Version Major, Minor, Special to Tape Label
and change IFP Datablock Locate Code word 3. (Default=0)

DEF_DENS (408) Set DEFAULT value for the MODEL_CHECK executive statement
MAT_DENSITY=DEFAULT operation. (Default = 0.0)
DEF_TECO (410) Set DEFAULT value for the MODEL_CHECK executive statement

MAT_TECO=DEFAULT operation. (Default = 0.0)
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Table 1-1 System Cell Summary (continued)

System Cell .
Name (Number) Function and Reference
DEF_TEL (411) Set DEFAULKT value for the MODEL_CHECK executive statement

MAT_TEIJ=DEFAULT operation. (Default = 0.0)

DEF_DAMP (412) Set DEFAULKT value for the MODEL_CHECK executive statement
MAT_DAMP=DEFAULT operation. (Default = 0.0)

OPTCOD (413) Specifies which optimization code to be used in SOL 200 (Default =
0).
0 MSCADS (Design Optimization Option) and BIGDOT
(Topology Optimization Option)
1 DOT Optimizer
2 BIGDOT Optimizer
(428) If nonzero, requests the pre-version 2005 r3 method for computing

thermal expansion in CHEXA, CPENTA, and CTETRA elements.

NLRGAP (431) Scale factor for controlling adaptive bisection behavior for the

NLRGAP entries. New adaptive bisection will be activated if the

contact force magnitude changes more than the preset value.

=0.0 The old bisection method of NLRGAP is reactivated (same as
MSC.Nastran 2005, also see System Cell 386)

<0.0 The present value is 1.E+9 (Default)

>0.0 The preset value is computed as 1000.0/NONLRGAP
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2.1

Key to Descriptions

Brackets [ ]
indicate that
a choice of

If the describers are
stacked vertically,
then only one may
be specified.

A brief sentence about
the function of the
statement is given.

describers
is optional.

RESTART Reuse Database From a Previous Run

Describers in uppercase

Requests that data stored in a g letters are keywords that

Format: /7 must be specified as shown.
version-1D KEEP
RESTART | PROJECT = ‘project-ID* VERSION = -
[ prol { LAST } {NOKEEP} The default
% + describers
Describers: Describers in lower __|are shaded.
case are variables.
project-1D Project identifier. S t be enclosep* L
marks. (Character string, maximum of 40 characters; defaul Braces { } md'Cate that
specified on the PROJ FMS statement). a choice of describers
version-1D Version number. (Integer > 0). is mandatory.
LAST Specifies the last versiomunder project-ID.
KEEP Data stored under VERSI& N will - I e "
completed. "I Each of the describers is discussed briefly.
NOKEEP Data stored under VERSION, will be Further details may be discussed under
completed. Remarks.
Remarks:

If the describer is in lower case, then it is a variable

) _ ""| and the describer’s type (e.g., Integer, Real, or

2. A new version-ID is automaticg Character), allowable range, and default value are

3. If project-1D or version-ID or bo{ enclosed in parentheses. If no default value is
Message will be issued. given, the describer must be specified by the user.

4. The RESTART statement is requi
tion sequences (101 through 200).

1. There may be only one RESTA

5. If PROJECT is not specified, then th The remarks are generally arranged in order of
fied on the PROJ statement. (See EX jmportance and indicate such things as the
Examples: statement’s relationship to other statements,

restrictions and recommendations on its use,
and further details regarding the describers.

1. RESTART VERSION=7

Version number 7 will be retrieved for thil
will be deleted.

2. PROJ="FENDER’
RESTART

The last version under project-ID FENDER will be used in the current run.
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The File Management Section (FMS)

The File Management Section (FMS) is primarily intended for the attachment and
initialization of Database sets (DBsets) and FORTRAN files. The initialization of
DBsets includes specification of their maximum size, member names, and physical
filenames. The initialization of FORTRAN files includes the specification of their
filenames, FORTRAN unit numbers, and FORTRAN attributes.

In most classes of problems that use MD Nastran solution sequences (SOL), no File
Management statements are required because a default File Management Section is
executed at the beginning of every run. The default File Management Section is
described in the “Database Concepts” on page 513 of the MSC.Nastran Reference
Guide. If a restart is desired, then the RESTART statement is required. All other
solutions may not be restarted. If the problem is large in terms of requiring significant
amounts of memory or disk space, then the INIT, ASSIGN, and EXPAND statements
may be required. If any FORTRAN files are required, then the ASSIGN statement is
required; for example, the OUTPUT2 DMAP module. The ASSIGN statement is also

required to assign databases for DBLOCATE, DBLOAD, and DBUNLOAD. Special
database operations are performed by the DBLOCATE, DBLOAD, DBUNLOAD,
DBLCLEAN, ACQUIRE, DBDICT, DBFIX, DBSETDEL, DBUPDATE, and PROJECT

statements.

File Management Statement Summary

The following is a summary of all File Management statement:

$ Comment statement.

ACQUIRE Selects NDDL schema and MD Nastran Delivery Database.

ASSIGN Assigns physical files to DBset members or special FORTRAN
files.

CONNECT Group geometry data by evaluator and database.

DBCLEAN Deletes selected database version(s) and/or projects.

DBDICT Prints the database directory in user-defined format.

DBFIX Identifies and optionally corrects errors found in the database.

DBLOAD Loads a database previously unloaded by DBUNLOAD.

DBLOCATE Obtains data blocks and parameters from databases.

DBSETDEL Deletes DBsets.

DBUNLOAD Unloads a database for compression, transfer, or archival storage.
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DBUPDATE Specifies the time between updates of the database directory.
ENDJOB Terminates a job upon completion of FMS statements.
EXPAND Concatenates additional DBset members to an existing DBset.
INCLUDE Inserts an external file in the input file.

INIT Creates a temporary or permanent DBset.

NASTRAN Specifies values for system cells.

PROJ Defines the current or default project identifier.

The FMS statements are executed in the following order regardless of their order of
appearance in the input file:

NASTRAN, DEFINE
RFINCLUDE, INCLUDE

ASSIGN, INIT, EXPAND, DBUPDATE
PROJECT

DBCLEAN

DBFIX

DBDICT(1)

DBSETDEL

ACQUIRE

RESTART

DBLOCATE

DBUNLOAD

DBLOAD

DBDIR (2), DBDICT(2)

ENDJOB

If DBDICT is specified before any of the FMS statements DBSETDEL through
DBLOAD, then the directory printout will reflect the processing of DBCLEAN and
DBFIX only. If DBDICT is specified after DBSETDEL through DBLOAD, then the
directory printout will reflect the processing of all statements in the FMS Section. We
recommend that the DBDICT statements be specified last in the FMS Section. Multiple
DBLOCATE, DBLOAD, or DBUNLOAD statements are processed in the order in
which they appear. If the ENDJOB statement is specified, then only the File
Management Section is processed and the Executive Control, Case Control, and Bulk
Data Sections are ignored.
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File Management Statement Descriptions

File Management statements may be abbreviated down to the first four characters as
long as the abbreviation is unique relative to all other statements. Each statement is
described as follows:

Description

A brief sentence about the function of the statement is given.

Format

Describers in uppercase are keywords that must be specified as shown. In addition,
describers in lowercase indicate that the user must provide a value.

Braces{ } indicate that a choice of describers is mandatory. If the describers are stacked
vertically, then only one may be specified.

Brackets [ ] indicate that a choice of describers is optional. If the describers are stacked
vertically, then only one may be specified.

Describers that are shaded indicate the defaults.

If the statement line is longer than 72 columns, then it may be continued to the next
line with a comma as long as the comma is preceded by one or more spaces and no
keyword is split across lines. For example:

DBLOCATE DATABLK=( KAA)
WHERE( PROJECT=" FRONT BUMPER AND
SEI D>0 AND VERS| ON=4)
LOG =MASTER3

However, if a filename is to be continued on the next line, no space must precede the
comma, and the continuation line must have no leading spaces.

Example

ASSI GN SDB="/j w/ j ohannes/ Proj ect s/ secret/ Aero/ Tests/wi ng/,
Mbdes/ wi ng_nodal . MASTER

Note that all quote marks shown under formats and examples are right-handed single
guotation marks and must be entered as such. For example:

PROJ="MYJOB’
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Example

A typical example is given.

Describers and Meaning

Each of the describers is briefly discussed. The describer’s type (e.g., Integer, Real, or
Character), allowable range, and default value are enclosed in parentheses. The
describer must be specified by the user if no default value is given.

Remarks

The remarks are generally arranged in order of importance and indicate such things
as the FMS statement’s relationship to other commands, restrictions and
recommendations on its use, and further descriptions of the describers.

WHERE and CONVERT Clauses

The WHERE clause is used in the selection of items (data blocks and parameters) on
the DBDICT, DBLOCATE, DBLOAD, and DBUNLOAD statements. The CONVERT
clause modifies qualifier values of items selected by the WHERE clause on the
DBLOCATE and DBLOAD statements.

The WHERE and CONVERT clauses specify values for PROJECT, VERSION,
gualifiers, and DBSET. PROJECT specifies the project-1D that is originally defined on
the PROJECT FMS statement at the time the project is created. VERSION specifies the
desired version-1D under the project-1D. Qualifiers are used to uniquely identify items
on the database with the same name. For example, data block KAA has SEID as one of
its qualifiers, which is the superelement ID. An item may have more than one qualifier
and the collection of all qualifiers assigned to an item is called a path. All data blocks
and parameters with qualifiers are defined in the NDDL Sequence (NASTRAN Data
Definition Language), see MD Nastran 2006 DMAP Programmer’s Guide. Data blocks
and parameters are defined on the DATABLK and PARAM NDDL statements. The
DATABLK and PARAM statements specify the name of the data block, parameter,
and also its pathname. The pathnames are defined on the PATH NDDL statement,
which lists the qualifiers assigned to the path. Qualifiers are defined on the QUAL
NDDL statement. DBSET specifies the desired DBset. The DBset of an item is specified
after the LOCATION keyword on the DATABLK and PARAM NDDL statement.

The format of the WHERE clause is:
WHERE (where-expr)
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where-expr is a logical expression that specifies the desired values of qualifiers,
PROJECT, VERSION, and DBSET. If the result of the logical expression is TRUE for an
item on the database then the item is selected. For example, WHERE(VERSION=4
AND SEID<>2 AND SEID>0) selects all items under version 4 for all values of SEID
greater than 0 except 2.

A simple where-expr is a comparison using the following relational operators =,>, <,
<,>,><or <> Forexample, SEID>0means if SEID is greater than zero, then the logical
expression is true. Several simple where expressions may be joined into one where
expression by the following logical operators: AND, OR, XOR, and EQV. The NOT
operator may be used to negate a where expression. For example, NOT(SEID>0) is the
same as SEID< 0. Arithmetic operations and DMAP functions may also be specified in
the where expression (see the MD Nastran 2006 DMAP Programmer’s Guide.)

If a qualifier in a where-expr is not a qualifier in the path of a specified item, then the
where-expr is set to FALSE. If the where-expr does not contain a specification for all
gualifiers in the path of an item, then the unspecified qualifiers will be wildcarded
(i.e., quali=*, all values will be selected.) The default values of qualifiers, PROJECT,
VERSION, and DBSET are described under the statement in which the WHERE clause
is specified.

Examples of the WHERE clause are:

1. Select all items in the database for all superelements except 10 and 30 from
Version 1.

WHERE (VERSION=1 AND SEID>=0 AND NOT(SEID=10 OR SEID=30))

2. Select all entries in database on DBSET=DBALL from all projects and
versions.

WHERE(PROJECT=PROJECT AND VERSION>0 AND DBSET="DBALL"’)

The CONVERT clause modifies project- and version-1D, DBset-name (see INIT
statement), and qualifier values of items selected by the WHERE clause on the
DBLOCATE and DBLOAD statements. It contains one or more assignment statements
separated by semicolons. The format of CONVERT clause is:

CONVERT(PROJECT=project-expr; VERSION=version-expr; ,
DBSET=DBset-expr;quali=qual-expri[;...])

The PROJECT and VERSION statements modify the project-ID (see PROJECT FMS
statement) and version-1D. The DBSET statement modifies the DBset-name. The value
of quali will be replaced by qual-expri for selected items that have quali in their path.
gual-expri is any valid expression (see “Expressions and Operators” on page 9 of the
MD Nastran 2006 DMAP Programmer’s Guide) containing constants or any qualifier
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name defined in the path of the item. If qual-expri contains names of qualifiers not in
the path of the selected item, then a fatal message is issued. If project-expr and/or

version-expr produces a project- or version-ID which does not exist, then one will be
created. Also, all version-1Ds less than version-expr that do not exist will be created,;

but they will be “empty.”
Examples of the CONVERT clause are:
1. Set qualifiers SEID, PEID, and SPC to constants 10, 20, 102 respectively.
CONVERT(SEID=10;PEID=20;SPC=102)

If more than one value of a qualifier is found for an item by the WHERE
clause, then each value is processed in qual-expri to define the new qualifier
value for each of the selected items. In the example below, if the original
values of PEID were 1, 2, and 3; then the new values for the SEID qualifier

will be 2, 4, and 6.
2. Setall values of qualifier SEID to be twice the value of the PEID qualifier.

CONVERT(SEID=2*PEID)
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Comment

$ Comment

Used to insert comments into the input file. Comment statements may appear
anywhere within the input file.

Format:

$ followed by any characters out to column 80.

Example:
$ TEST FI XTURE- THI RD MODE
Remarks:

1. Comments are ignored by the program.

2. Comments will appear only in the unsorted echo of the Bulk Data.
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ACQUIRE

Selects NDDL Schema

ACQUIRE Selects NDDL Schema

Selects the NDDL schema and MD Nastran delivery database to be used for primary
database creation.

Format:

ACQUIRE NDDL = { NDDL }

nddl-name
Describer Meaning
NDDL MD Nastran NDDL schema.
nddl-name Name of a user NDDL schema specified on a COMPILE NDDL

statement when the user NDDL was stored.
Remark:

This statement is used to specify the delivery database when the user wishes to create
his or her own solution sequence, yet use the subDMAP objects or NDDL schema or
both from the MSC-supplied delivery database.

Example:

The following requests the MD Nastran NDDL schema to be used when creating a
new database.

ACQUI RE NDDL
SOL MYDVAP
COVPI LE DVAP=MYDIVAP, SOUOUT=USROBJ

LI NK MYDVAP, SOLOUT=USRCBJ
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ASSIGN Assigns Physical File

Assigns physical file names or other properties to DBset members or special
FORTRAN files that are used by other FMS statements or DMAP modules. Also,
assigns physical name and/or other properties to Modal Neutral Files (MNF) for MD
Nastran/ ADAMS interface.

Format 1: Assign a DBset member name
ASSIGN log-name=

'filenamel’7 [TEMP] [ DELETE] [ SYS=’sys-spec’]

- %

—_ Ik

Format 2: Assign a FORTRAN file
ASSIGN logical-key 'filename2’ [UNIT = u]

*

%1

[STATUS =] [ NEW
OLD
UNKNOWN

-[FORM =] (FORMATTED  17[RECL = 1][SIZE = s]
UNFORMATTED
BIGENDIAN
LITTLEENDIAN
LTLEND

L <ostype> i

[DEFER] [TEMP [ DELETE] [SYS = ‘sys-spec’]
[DELZERO]

Examples:
1. Assign the DBALL DBset:

ASS| GN DB1=' filename of member DB1’
INI T DBALL LOG =(DB1)



44| ASSIGN

Assigns Physical File

2. Assign FORTRAN file 12 to the OUTPUT4 module using the ASCII option:

ASSI GN QUTPUT4=" filename of FORTRAN file’
UNI T=12, FORMFFORVATTED

3. Assign FORTRAN file to the OPCASE using the ASCII option:

ASSI GN OPCASE=' Fi | ename of FORTRAN file’, STATUS=NEW
Define SYS parameters for the SCR300 DBset file using the default file name.
ASSI GN SCR300 SYsS="...’

5. Setthe default OP2 file format to BIGENDIAN and assign two OP?2 files, one
to unit 12 with the file name “test_op2.12’ and one to unit 35 with file name
‘test_op2.35’ in ASCII mode.

ASSI GN OP2 BI GENDI AN

>

ASSI GN OP2="test _op2. 12" UN T=12
ASSI GN OP2="test _op2. 35" UN T=35 FORMFFORVATTED

Describer Meaning

log-name The name of a DBset member name. log-name may also be
referenced on an INIT statement after the LOGICAL keyword.

filenamel The physical filename assigned to the DBset member. If the default
filename (if there is one) is to be used, filenamel may be omitted or
specified as * or “*’. See Remark 6.

logical-key Specifies defaults for STATUS, UNIT, and FORM of FORTRAN
files for other FMS statements, DMAP modules, punching and
plotting operations.

filename?2 The physical file name assigned to the FORTRAN file. If the default
filename is to be used, filename2 may be omitted or specified as * or
“*” See Remark 7.

UNIT=u u is the FORTRAN unit number of the FORTRAN file. If this
describer is omitted and if filename2 is omitted, this ASSIGN
statement will update the defaults for subsequent ASSIGN
statements for the same logical-key value. See Remark 7.

TEMP Requests that the file associated with log-name or logical-
key/ZUNIT be deleted at the end of the run.

DELETE Requests that the file associated with logical-key/UNIT, if it exists
before the start of the run, be deleted.
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Meaning

DELZERO

STATUS

FORM

DEFER

Sys-spec

RECL =1

SIZE =s

Remarks:

Requests that the file associated with logical-key/UNIT be deleted
at the end of the run if it is zero-length, that is, if it does not contain
any data.

Specifies whether the FORTRAN file is being created
(STATUS=NEW) or has been created prior to the run
(STATUS=0LD). If its status is not known, then
STATUS=UNKNOWN is specified.

Indicates whether the FORTRAN file is written in ASCI|I
(FORM=FORMATTED) or binary (FORM=UNFORMATTED,
BIGENDIAN, LITTLEENDIAN, LTLEND, <ostype>) format. See
Remark 10., 11.,12,,13. and 18.

Defers opening/creating the specified file. That is, the file will not
be opened/created during MD Nastran initialization. The file must
be explicitly opened by the module or DMAP accessing the file,
using, for example, FORTIO, before it can be used.

System specific or machine-dependent controls. For DBset files,
these control 170 performance. For FORTRAN files, these are
controls for IBM/MVS-type computers only. See Remark 14.

The size of a block of input/output information specified in words.
See Remark 15.

The number of blocks allocated to the DBC database. See
Remark 16.

1. The ASSIGN statement and its applications are discussed further in the
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

2. The log-name or logical-key describer must be the first describer on the
ASSIGN statement. All other describers may appear in any order. With the
exception of log-name, logical-key, filenamel, filename2, and sys-spec,
describers and values longer than four characters may be abbreviated to four
characters.

3. For FORTRAN files, the logical-key names and their default attributes are
listed in Table 2-1. If a logical-key name is identified as “Assignable YES”,
then the defaults may be overridden on the ASSIGN statement.
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Certain reserved names may not be used for log-names or logical-key names.
These names are the logical names listed in Table 2-1 that are identified as
“Assignable NO”. This list includes: SEMTRN, LNKSWH, MESHFL,
LOGFL, INPUT, PRINT, INCLD1, and CNTFL. If they are used, then a fatal
message is issued. Also unit numbers 1 through 10, 14, 16, 18, 19 and 21
should not be assigned. PUNCH and PLOT may be used but are not
recommended.

If one of the logical-key names indicated in the Remarks 3. and 4. is not
specified on this statement, then it is assumed to be a DBset member name
log-name as shown in Format 1.

If the same log-name is used on more than one DBset ASSIGN statement, the
following rules apply:

a. If there is no current entry for the specified log-name, a new entry in the
DBset tables will be created. If there is an existing entry for the specified
log-name, the ASSIGN parameters will modify that entry instead of
creating a new one.

b. If filenamel is omitted or is specified as * or **’, the default file name or, if
this is a second or subsequent ASSIGN statement for the same log-name,
the previously specified file name (or default name if none was
previously specified) will be used.

If the same logical-key is used on more than one FORTRAN file ASSIGN
statement, the following rules apply:

a. If filename2 is omitted (or specified as * or **’) and if the UNIT describer
is omitted, the ASSIGN parameters will modify the system default entry
for the logical-key, establishing the new defaults for any subsequent
ASSIGN entry for the logical-key. Note, however, that any entries
previously created with the same logical-key will not be modified by the
new parameters specified on this ASSIGN statement.

b. If the value specified by the UNIT describer matches the value for an
entry created by a previous ASSIGN statement with a UNIT describer,
then:

= if the logical-key values are different, a UFM will be generated,

= if the logical-key values are the same, the previous entry will be
updated instead of having a new entry created.

c. Ifthe value specified by the UNIT describer does not match the value for
an entry created by a previous ASSIGN statement with a UNIT describer,
then a new entry will be created in the FORTRAN unit tables.
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d. If the file name is omitted or specified as * or **’, the default file name or,
if this is a second or subsequent ASSIGN statement for the same logical-
key/UNIT combination, on previously specified file name (or default
name if none was previously specified) will be used.

If it is necessary to execute the INPUTT4 and OUTPUT4 modules on the
same unit, then specify ASSIGN OUTPUT4 only. The same is recommended
for the INPUTT2 and OUTPUT2 modules.

STATUS, UNIT, and FORM are ignored if assigning a log-name (DBset
member name).

FORM=FORMATTED must be specified for a unit when:

= ASCII output is desired from the OUTPUT4 DMAP modules that
processes the unit and, for Cray UNICOS, when ASCII input is
supplied to the INPUTT4 DMAP module that processes the unit. See
the MD Nastran 2006 DMAP Programmer’s Guide.

* FORMAT=NEUTRAL is selected on the DBUNLOAD and DBLOAD
FMS statements that process the unit. See the “Database Concepts”
on page 513 of the MSC.Nastran Reference Guide.

@ The neutral file format is desired for the OUTPUT2 module and, for
Cray UNICOS, when ASCII input is supplied to the INPUTT2
module.

For the DBUNLOAD, OUTPUT2 and OUTPUT4 modules, binary format
may be requested using FORM=UNFORMATTED and, for all platforms
except Cray UNICOS, using FORM=BIGENDIAN,
FORM=LITTLEENDIAN, FORM=LTLEND or FORM=<ostype>. The
FORM=BIGENDIAN, FORM=LITTLEENDIAN, FORM=LTLEND and
FORM=<ostype> specifications are used when the generated output file is to
be processed on a platform other than current platform. The format
appropriate for the platform on which the file is to be processed (the target
platform) must be specified. FORM=LTLEND is equivalent to
FORM=LITTLEENDIAN. The FORM=<ostype> specification can by used as
a convenience, allowing the desired output format to be specified using the
target platform OS name or vendor (if there can be no ambiguity) instead of
its actual binary file format. <ostype> can be one of the following:

= AIX, FUJITSU, HPUX, IRIX, PRIMEPOWER, SOLARIS, SUPERUX or
UXPV. These are equivalent to BIGENDIAN.

e ALPHA, LINUX or WINDOWS. These are equivalent to
LITTLEENDIAN.

47
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12.

13.

14.

15.

16.

17.

See the MSC.Nastran 2004 r3 Installation and Operations Guide for further
information on binary file formats.

For all platforms except Cray UNICOS, the FORM= describer is ignored for
the DBLOAD, INPUTT2 and INPUTT4 modules. MD Nastran determines
the actual file format when it accesses the specified file. If the FORM=
describer is specified on an ASSIGN statement for these logical-keys, the
syntax of the describer will be validated but will otherwise be ignored. Note,
however, that the DBLOAD and INPUTT2 modules cannot process input
files in other than the native binary format. That is, a binary file in
BIGENDIAN format cannot be processed on a LITTLEENDIAN platform
and vice versa. For MD Nastran on Cray UNICOS, the FORM= describer is
required for the DBLOAD, INPUTT2 and INPUTT4 modules if the file does
not have the default format.

For the DBUNLOAD and OUTPUT2 modules, if FORM is other than
UNFORMATTED (or equivalent, e.g., BIGENDIAN on an AlX or HPUX
platform and LITTLEENDIAN on a Linux or Windows platform), then only
data blocks with an NDDL description are processed. (See the MD Nastran
2006 DMAP Programmer’s Guide under the DATABLK statement.) An
NDDL description is required for TYPE=TABLE and none is required for
TYPE=MATRIX. The data block must be processed with
FORM=UNFORMATTED if TYPE=UNSTRUCTURED, KDICT or KELM.

See the MSC.Nastran 2004 r3 Installation and Operations Guide for further
information on sys-spec controls and on machine-dependent aspects of the
ASSIGN statement. Also, if there are SYS specifications on more than one
ASSIGN statement specifying the same log-name or logical-key/UNIT
combination, the second and subsequent specifications will appended to the
current SYS specification with a comma separator.

Currently the RECL keyword is used by the DBC module and has a default
minimum of 1024 words. The maximum allowed is 65536 words and is used
to increase the database capacity.

The SIZE keyword is used by the DBC module and has a default of 16777215.
The maximum allowed is 2147483647 and is used to increase the database
capacity. MSC.Patran releases before 2001 should use the defaults for RECL
and SIZE or database verification failures will occur.

logical-key name MNF does not utilize UNIT or FORM.
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18. For logical-key DBC, if the XDB file is new, the desired binary format may be
specified in the same way as for the OUTPUT2 and OUTPUT4 modules, as
described in Remark 11., except that FORM=FORMATTED is not valid. If the
XDB file is not new, the FORM= describer is ignored and MD Nastran
determines the format of the existing XDB file. For all platforms except Cray
UNICOS, MD Nastran can read and or update an XDB file in any valid
format except Cray UNICOS format.

Table 2-1 FORTRAN Files and Their Default Attributes

Physical Description/

Name ‘ Name SIEW Assignable Open Access Application
SEMTRN sdir/data.f01 1 FORMATTED NEW NO YES SEQ. Input Data Copy
Unit
LNKSWH sdir/data.f02 2 UNFORMATTED NEW NO YES SEQ. Link Switch Unit
MESHFL sdir/data.f03 3 FORMATTED NEW NO YES SEQ. Input Data Copy
Unit
LOGFI out.fo4 4 FORMATTED NEW NO YES SEQ. Execution
Summary Unit
INPUT data.dat 5 FORMATTED OLD NO YES SEQ. Input File Unit
PRINT out.f06 6 FORMATTED NEW NO YES SEQ. Main Print Output
Unit
PUNCH out.pch 7 FORMATTED NEW YES YES SEQ. Default Punch
Output Uniit
authorize.dat 8 FORMATTED oLD NO YES SEQ. Authorization File
INCLD1 NO Available for Use
CNTFL NO Available for Use
INPUTT2 REQ REQ ++ OLD YES NO SEQ. INPUTT2 Unit
OUTPUT2+ out.op2 12 UNFORMATTED* NEW YES YES SEQ. OUTPUT2 Unit
INPUTT4 REQ REQ ++ OoLD YES NO SEQ. INPUTT4 Unit
OUTPUT4 REQ REQ UNFORMATTED* NEW YES NO SEQ. OUTPUT4 Unit
PLOT out.plt 14 UNFORMATTED NEW YES YES SEQ. Plotter Output
Unit
BULKECHO | out.becho 18 FORMATTED NEW YES YES SEQ. Plotter Output
Unit
OUTPUT2F out 19 UNFORMATTED NEW YES SEQ. Named OUTPUT2
Pattern
OPCASE REQ 22 FORMATED NEW YES SEQ. Available for Use
TOPDES out.des 21 FORMATTED NEW YES YES SEQ. Topology
Optimization
DBC out.xdb 40 UNFORMATTED NEW YES YES DIRECT | Database
Converter Unit
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Table 2-1 FORTRAN Files and Their Default Attributes (continued)

Logical Key
Name

Name

Description/

Access Application

SIEWI] Assignable

Open

Physical ‘

Logical Key Name

Physical Name

DBUNLOAD | REQ 50 UNFORMATTED* NEW YES NO SEQ. DBUNLOAD FMS
statement

DBLOAD REQ 51 ++ OoLD YES NO SEQ. DBLOAD FMS
statement

MNF out.mnf none none NEW YES NO SEQ. Interface for
ADAMS/Flex

A502LU Available for Use

DBMIG Available for Use

USER FILE REQ REQ | REQ REQ YES NO SEQ. Any User-Defined
File

where:

specifies the logical-key NAME used on the ASSIGN
statement.

specifies the default name used to open thefilg, i.e., the default
filename2 name.

“REQ” means that this parameter is required in the ASSIGN
statement from the user.

Unit No. specifies the default FORTRAN unit number used by MD
Nastran. “REQ” means that this parameter is required in the
ASSIGN statement from the user.

Form specifies the default FORM used when the file is opened.

Status specifies the default STATUS used when the file is opened.
“REQ” means that this parameter is required in the ASSIGN
statement from the user.

Assignable If “YES”, the user may assign a physical file to this logical
name.
If “NO”, the unit (if any) and logical name are reserved by MD
Nastran.

Open If “YES”, the file is opened by default.
If “NO”, the file must be explicitly opened.

Access If “SEQ”, the file is opened for sequential access.

If “DIRECT”, the file is opened for direct access.
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sdir The scratch directory specified using the “sdirectory”
keyword.
data The name of the input data file with all directory and

extensions removed.

out The directory and file prefix specified using the “out”
keyword or taken by default.

Notes:

+  The actual logical-key name for this is “OP2”. If you use “OUTPUT2” (even
though this is still the logical-key name put out by MSC.Patran) you will get a
user fatal message from MD Nastran.

* FORMATTED is required for neutral-format OUTPUT2 files and ASCII-format
OUTPUTA4 files.

++ For Cray Unicos, the default Form is UNFORMATTED. For all other platforms,
the Form is ignored. See Remark 12.
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CONNECT Group Evaluator Data

To define a group of external geometric or beam cross-section entities. These entities
should belong to the same evaluator-class (set of routines that process them), and in
the case of geometric data, should reside on the same database. The GMCURYV,
GMSURF, PBARL and PBEAML Bulk Data entries refer to the groups defined here.

Format: GEOMEVAL

CONNECT | BEAMEVAL group evaluator ’path’ ‘’data’
DRESP3

Describer Meaning

group Group name referenced by the GROUP field on DRESP3,
GMCURYV, GMSURF, PBARL and PBEAML Bulk Data entries.

evaluator Identifies the particular class of evaluator to which the geometric,
beam cross-section, or external response entities belong. Entities
belonging to one evaluator-class are handled by the same set of
(either MISC provided or user-provided) routines. for geometry,
two classes of evaluators are provided internally with MD Nastran.
They are MSCRPC (Rational Parametric Cubic) and MSCEQN
(Generic Equation). For beam cross-sections, the class MSCBML
(MSC Beam-Library) is provided internally. Users may develop
custom evaluator libraries for geometry, beam cross-sections, or
external responses and configure them for use with MD Nastran.
See Remarks 4., 5., and 7.

path Optional pathname or filename used be evaluator. Path must be
enclosed by single quotation marks if it contains lowercase
characters.

data Optional character string passed to the evaluator. Data must be
enclosed by single quotation marks if it contains lowercase
characters or embedded blanks.

Remarks:
1. CONNECT requests:

@ an external data base or evaluator, or

= auser defined grouping for geometric data defined by GMCURYV and
GMSUREF entries or beam cross-section data defined by PBARL and
PBEAML entries.
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2. Two reserved group names, MSCGRPO and MSCGRP1, have been
predefined for geometric entities. These names may be used in the GMCURV
and GMSUREF entries, without being defined explicitly by means of a
CONNECT FMS statement. The group MSCGRPO corresponds to the
MSCRPC (Rational Parametric Cubic) evaluator and the group MSCGRP1
corresponds to the MSCEQN (Generic Equation) evaluator.

3. Assingle reserved group name, MSCBMLO has been predefined for beam
cross-section entities. It may be used in the PBARL and PBEAML entries,
without being defined explicitly by means of a CONNECT FMS statement. It
corresponds to the MSCBML (MSC Beam-Library) evaluator.

4. Custom geometric evaluator libraries developed by users should comply
with the MSC.Nastran Geometry Evaluator Developer’s Guide.

5. Custom beam cross-section evaluator libraries developed by users should
comply with the guidelines in the MSC.Nastran V69 Release Guide, Section 3.1
Beam Cross-Section Library and Appendix C: Adding Your Own Beam
Cross-Section Library.

6. Custom responses developed by users should comply with the procedures
and guidelines in “Support of External Response in SOL 200" on page 55 of
the MSC.Nastran 2004 Release Guide.

7. Once developed, an evaluator may be configured as:

e internal, where the evaluator routines are linked with the rest of the
MD Nastran object modules to comprise the MD Nastran executable
program, or

e external, where the evaluator routines are linked with an
MSC-provided server program to constitute an independent
geometry server.

Examples:

1. CONNECT GEOMEVAL FENDER, CATIA, **/u/kiz/adp’, ‘Version=6 as of
1/31/93

In this case the user is requesting that all calculations on GMCURYV and
GMSURF Bulk Data entries that are grouped as FENDER use the CATIA
database/evaluator. For each GMCURYV and GMSURF entry where the
group parameter is set to FENDER, appropriate evaluator routines will be
called to initialize and perform computations on the curve or surface.
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w

CONNECT GEOMEVAL HOOD, MSCRPC

In this case the user is requesting that all calculations on GMCURYV and
GMSURF Bulk Data entries that are grouped as HOOD use the MD Nastran
RPC database/evaluator. There is no need for additional routines to be
supplied by the user since the MSCRPC and MSCEQN evaluator libraries are
included in the standard MD Nastran delivery.

CONNECT GEOMEVAL DOOR, MSCEQN

In this case the user is requesting that all calculations on GMCURYV and
GMSURF Bulk Data entries that are grouped as DOOR use the MD Nastran
EQUATION database/evaluator. There is no need for additional routines to
be supplied by the user since the MSCRPC and MSCEQN evaluator libraries
are included in the MD Nastran standard delivery.

CONNECT BEAMEVAL HOIST, NEWBEAMS

In this case the user is requesting that all calculations on PBARL and
PBEAML Bulk Data entries that are grouped as HOIST use the NEWBEAMS
evaluator. In this case, the user must supply the NEWBEAMS beam
cross-section evaluator library, and configure it to function with the MD
Nastran executable program.

CONNECT DRESP3 TAILWING, EXTRESP

In this case the user is requesting that all calculations on DRESP3 Bulk Data
entries, that are grouped as TAILWING, use the EXTRESP evaluator. Thus,
the user must create the EXTRESP external response server program, and
configure it to function with the MD Nastran executable.
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DBCLEAN  Deletes Database Versions and/or Projects
Deletes one or more versions and/or projects from the database.

Format:
DBCLEAN VERSION = {version-1D,*} [PROJECT={"project-1D’,*}]

Describer Meaning

version-1D Version identifier of the database to be deleted.

* Wildcard. All versions or projects to be deleted.
project-ID Project identifier of the project to be deleted. (See the FMS

statement, “PROJ” on page 101.)

Remarks:
1. There may be up to ten DBCLEAN statements in the FMS Section.

2. If no project-ID is given, the current project-1D is assumed.

Example:
DBCLEAN VERS = 7 PRQJ = ' QUTER WNG - LEFT

The above example would delete from the database all data blocks and parameters
stored under Version 7 of the project identified as OUTER WING - LEFT.
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DBDICT Prints Database Directory Tables

Prints the following database directory tables:
= Data blocks described by an NDDL DATABLK statement.
= Parameters described by an NDDL PARAM statement.
= All unique paths (KEYs) and their qualifiers values.

= Qualifiers and their current values.
= Data blocks not described by an NDDL DATABLK statement.
= Parameters not described by an NDDL PARAM statement.
= Project and version information.
Basic Format:

The basic format of DBDICT specifies which tables to print and prints all items (data
blocks and parameters) found in the directory. Also, the attributes (colnames) to be
printed and the print format are predefined. Note that more than one table may be
specified on the same DBDICT statement.

DBDICT [DATABLK PARAM PROJVERS QUALCURR QUALIFIERS]
Examples:

DBDICT
DBDICT PARAM PROJVERS

Full Format:

The full format permits the selection of items by name and/or by the WHERE
describer. The full format also permits the attributes to be printed using the SELECT
describer. In addition, the print format can be specified with the SORT, FORMAT, and
LABEL describers. Note that the full format only allows the specification of a single
table on a DBDICT statement.
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DBDICT q PARAM } = { i B
PARAM(LOCAL) (param-list)

PROJVERS
QUALCURR
 QUALIFIERS

SELECT(colname[- ‘ col-label’]. . .),

FORMAT

DATABLK (LOCAL) } B [(datablk-list)D
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WHERE(where-expr),

(FWIDTH =w [.d] DWIDTH =w [.d] AWIDTH =a IWIDTH

LWIDTH =k COLSPACE =c¢ VALUE =w,

colname = col-width, . . ),

som(comam{: m -

RIGHT
LABEL| 'page - title' |[CENTER
LEFT

Describer Meaning

DATABLK Print the data blocks. datablk-list specifies a list of NDDL-defined
data blocks separated by commas. If LOCAL is specified, the
non-NDDL-defined data blocks are printed.

PARAM Print the parameter table. param-list specifies a list of parameters
separated by commas. If LOCAL is specified, the
non-NDDL-defined parameters are printed.

PROJVERS Print the project-version table.

QUALIFIERS Print the qualifier table.

QUALCURR Print the current values of the qualifiers. SORT is ignored.
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Describer

Meaning

where-expr

SELECT

colname

col-label

FWIDTH=w.d

DWIDTH=w.d

AWIDTH=a

IWIDTH=i

LWIDTH=k

COLSPACE=c

VALUE=w

Logical expression that specifies the desired values of colnames
described below. For example, WHERE(VERSION=4 AND SEID
<>2 AND SEID>0) selects all items under version 4 for all values
of SEID greater than 0 except 2. See the beginning of this section for
a further description. The default for VERSION is the last version,
and PROJECT is the current project. The default for qual is*,which
is all qualifier values found on the database. See also Remark 12.

Specifies a list of column names to be printed. The order of the
specified colnames will be printed from left to right. If colname is
not specified, then all columns will be printed.

Column name. Colname specifies a particular attribute of the
database item; such as, data block name (NAME), creation date
(CDATE), number of blocks (SIZE), or qualifier name (SEID, SPC,
etc.). The allowable colnames are given in the Remarks.

The label to printed above the column identified by colname. The
default for col-label is the colname. col-label may not be specified
for colnames: QUALSET, QUALALL, and TRAILER.

Specifies the default width for single-precision real numbers in real
and complex qualifiers. (Integers: w>0 and d>0, Default=12.5)

Specifies the default width for double-precision real numbers in
real and complex qualifiers. (Integers: w>0 and d >0,
Default=17.10)

Specifies the default width for character string qualifiers. Character
strings are printed with enclosing single quotation marks, even if
the string is blank. (Integer>0, Default=8)

Specifies the default width for integer qualifiers. (Integer>0, see
Remarks for defaults.)

Specifies the default width for logical qualifiers. Logical values are
printed as either “T” for TRUE or “F” for FALSE. (Integer>0,
Default=1)

Specifies the default number of spaces between columns.
(Integer>0, see Remarks for defaults.)

Specifies the default width for parameter values. The values are
printed as character strings with left justification. (Integer>0,
Default=40)
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Describer Meaning

col-width The print width of the data under colname or qual-name. For real
numbers, specify w.d where w is the width of the field and d is the
number of digits in the mantissa. For integers and character strings,
specify w where w is the width of the field. col-width may not be
specified for colnames: QUALSET, QUALALL, and TRAILER.

SORT Specifies how the rows are sorted. The sort is performed in order
according to each colname specified in the list. A “D” following the
colname causes the sort to be in descending order. An “A”
following the colname causes the sort to be in ascending order.
Colnames QUALSET, QUALALL, and TRAILER may not be
specified under SORT. Each colname specified in SORT must be
separated by commas.

page-title A title to be printed on each page of the directory output.

RIGHT, Print justification of the page title.
CENTER, LEFT
Remarks:

1. DBDICT prints seven different tables according to a default or a user-defined
format. The tables are:

Table 2-2 DBDICT Tables

Describer Description Default Page-Title =CE
Remark

DATABLK Data blocks described | NDDL 2.
by a NDDL DATABLK [ DATABLOCKS
statement.

PARAM Parameters described NDDL 3.
by a NDDL PARAM PARAMETERS
statement.

QUALCURR Current Qualifiersand | CURRENT 4,
their values. QUALIFIERS

QUALIFIERS Qualifiers and their QUALIFIERS 5.
values for each key
number.
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Table 2-2 DBDICT Tables (continued)

Describer Description Default Page-Title =CE
Remark
DATABLK(LOCAL) | Data blocks not LOCAL 6.
described by a NDDL | DATABLOCKS
DATABLK statement.
PARAM(LOCAL) Parameters not LOCAL 7.

described by a NDDL | PARAMETERS
PARAM statement.

PROJVERS Project-Version. PROJECT-VERSION 8.

If DBDICT is specified without any describers then the NDDL Data blocks
Table will be printed. See Remark 2.

DATABLK(LOCAL) and PARAM(LOCAL) produce no output, and
QUALCURR produces the default values specified on the NDDL QUAL
statement.

The defaults and allowable colnames for SELECT, FORMAT, SORT, and
LABEL depend on the table. The defaults are described in the following
remarks and tables.

2. The default print of the NDDL Data Blocks Table is obtained by:
DBDI CT
or
DBDI CT DATABLK
and is equivalent to:

DBDI CT DATABLK

SELECT( NAVE, DATABASE, DBSET, PROJ, VERS, CDATE, CTI ME,
S| ZE, KEY, PURGED=" PU , EQUI VD=' EQ ,
PO NTER=' FI LE' , QUALSET) ,

FORVAT( NAVE=8, DBSET=8, CDATE=6, CTI ME=6, SI ZE=5,
KEY=4 , PURGED=4, EQUI VD=4, PO NTER=8,
| W DTH=5, COLSPACE=1) ,

SORT( PRQJ=A, VERS=A, DBSET=A, NAME=A) ,

LABEL(’ NDDL DATABLOCKS CENTER)
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and looks like:

** % D] CTI ONARY PRI NT * * * x
EXECUTI ON OF DMAP STATEMENT NUMBER 20
MODULE NAME = DBDI CT , SUBDVAP SEKRRS , OSCAR RECORD NUMBER 16
NDDL DATABLOCKS
NAMVE DATABASE DBSET PRQJ VERS CDATE CTIME SIZE KEY PU EQ FILE SEID PEID LOAD SPC MPC METH
AGG  WASTER DBALL 1 1030805 72340 ©0 326 1 0 132484 0 0
AXI C MASTER DBALL 1 1 930805 72336 0 315 1 0 65764
BGPDTS MASTER DBALL 1 1 930805 72338 1 324 0 2 131332 0
BGPDTX MASTER DBALL 1 1 930805 72338 1 324 0 1 131332 0
BJJ MASTER DBALL 1 1 930805 72341 0 332 1 0 132612 0
BULK MASTER DBALL 1 1 930805 72336 2 315 0 0 65700
CASECC NMASTER DBALL 1 1 930805 72336 1 316 0 2 67428
Figure 2-1 DBDICT DATABLK Example
Table 2-3 gives the allowable colnames along with a description that may be
specified in the FORMAT, SELECT, and SORT describers.
Table 2-3 DBDICT DATABLK Colnames
colname DLl DLl Description
col-width col-label P
PROJECT 40 PROJECT NAME | Project name defined by
PROJECT statement
PROJ 4 PROJNO Project number associated with
PROJECT
VERS 4 VERSION Version number
CDATE 6 CDATE Creation date
CTIME 6 CTIME Creation time
NAME 8 NAME Parameter name
DATABASE 8 DATABASE MASTER DBset hame
DBSET 8 DBSET DBset name
RDATE 6 RDATE Revision date
RTIME 6 RTIME Revision time
SIZE 5 SIZE Number of blocks
gual-name See Note. | qualifier name Qualifier name
KEY 4 KEY Key number
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Table 2-3 DBDICT DATABLK Colnames (continued)

Default

colname )
col-width

Default
col-label

Description

TRLi 8 TRLi i-th word in the trailer

TRAILER 8 TRLi All 10 trailer words

EXTNAME 8 EXTNAME Extended name

EQUIVD 4 EQ Equivalenced flag

PURGED 4 PU Purged flag

EQFLAG 4 EF Scratch equivalenced flag

SCRFLAG 4 SF Scratch DBSET flag

POINTER 8 POINTER Directory pointer

DBENTRY 8 DBENTRY Database entry pointer

FEQCHAIN 8 FEQCHAIN Forward equivalence chain

BEQCHAIN 8 BEQCHAIN Backward equivalence chain

DBDIR20 9 DBDIR(20) Directory word 20

QUALALL See Note. | qualifier name All qualifiers

QUALSET See Note. | qualifier name Predefined subset of all
qualifiers

Note: Default widths for qualifiers are DWIDTH=17.10, IWIDTH=5, LWIDTH=1,

AWIDTH=8, and FWIDTH=12.5.

3. The default print of the NDDL Parameter Table is obtained by:

DBDI CT PARAM
and is equivalent to:
DBDI CT PARAM

SELECT( NAVE, DATABASE, DBSET, PROJ, VERS, CDATE, CTI ME,
KEY, VALUE, QUALSET),

FORMAT( NAVE=8, DATABASE=8, DBSET=8, CDATE=6, CTI ME=6,
KEY=4, VALUE=40, | W DTH=5, COLSPACE-1),

SORT( PRQJ=A, VERS=A, DBSET=A, NAME=A) ,

LABEL(’ NDDL PARAMETERS CENTER)
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* Kk Kk ok

DI CTI ONARY

EXECUTI ON OF DIVAP STATEMENT NUMBER 21

MODULE NAME = DBDI CT

DATABASE

, SUBDVAP SEKRRS

DBSET PRQJ VERS CDATE

PRI NT * * *

, OSCAR RECORD NUMBER

NDDL PARAMETERS

CTIME KEY VALUE

SEID PEID LOAD SPC WMPC METH

ACOUSTI C MASTER
ALTRED  MASTER
BCHNG MASTER
DBALLX  MASTER
EPSBIG  MASTER
ERRCR MASTER
FI XEDB MASTER

1 930805
1 930805
1 930805
1 930805
1 930805
1 930805
1 930805

325 FALSE

318 DBALL

323 1. 000000E+12
319 -1

323 0

0 0

0
1 -1
0 0
0 0

Figure 2-2 DBDICT PARAM Example

Table 2-4 gives the allowable colnames along with a description that may be

specified in the FORMAT, SELECT, and SORT describers.

Table 2-4 DBDICT PARAM Colnames

Default
col-width

Default
col-label

Description

colname ‘

PROJECT 40 PROJECT Project name defined by
NAME PROJECT statement

PROJ 5 PROJ Project number associated with

PROJECT

VERS 4 VERS Version number

CDATE 6 CDATE Creation date

CTIME 6 CTIME Creation time

NAME 8 NAME Parameter name

DATABASE 8 DATABASE MASTER DBset hame

DBSET 8 DBSET DBset name

RDATE 6 RDATE Revision date

RTIME 6 RTIME Revision time

POINTER 8 POINTER Directory pointer

VALUE 40 VALUE Parameter value

KEY 4 KEY Key number
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Table 2-4 DBDICT PARAM Colnames (continued)

colname

Description

Default Default
col-width col-label

gual-name See Note. | qualifier name | Qualifier name

QUALALL See Note. | qualifier name [ All qualifiers

QUALSET See Note. | qualifier name | Predefined subset of all qualifiers

Note: Default widths for qualifiers are DWIDTH=17.10, AWIDTH=8, IWIDTH=5,
LWIDTH=1, and FWIDTH=12.5.

4. The default print of the Qualifier Table is obtained by:
DBDI CT QUALI FI ERS
and is equivalent to:

DBDI CT QUALI FI ERS ,
SELECT( KEY QUALALL) ,
FORMAT( DW DTH=17. 10 AW DTH=8 | W DTH=5 LW DTH=1 ,
FW DTH=12.5 COLSPACE=2) SORT(KEY=A)
LABEL(' QUALI FI ERS' CENTER )

and looks like:

’

**x*x DI CTI ONARY PRI NT * * **

EXECUTI ON OF DVAP STATEMENT NUMBER 22
MODULE NAME = DBDICT , SUBDMAP SEKRRS , OSCAR RECORD NUMBER 18
QUALI FI ERS
KEY APRCH B2GG B2PP BMETH CMETH CONFIG DEFORM DELTA DESITER DLOAD DRW DYRD EXTRCV FMETH FREQ
FSCOUP GUST HI GHQUAL HINDEX I C | KBAR | MACHNO | PANEL 1Q ISA | SOLAPP K2GG K2PP LOAD
MGG M2ePP  MACHINE METH METHF MFLU D MODEL MPC MIEMP NCASE  NL99 NLOAD NLOOP NOQUAL OPERALEV
OPERASYS P2G PEID PVALID SDAMWP SEDWN SEID SOLAPP SCLID SPC STATSUB  SUBDVAP SUBMODEL SUPORT
TEMPLD TFL TSTEP ZNAME ZUZR1 ZUZR2 ZUZR3
335 F 0
0
0
0 0 0
336 0
0
0 0 1
0 0 0

Figure 2-3 DBDICT QUALIFIERS Example

QUALALL selects all qualifiers to be printed. The qualifiers will be printed
in alphabetic order. QUALSET selects the only the qualifiers SEID, PEID,
SPC, MPC, LOAD, and METH to be printed.
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Table 2-5 gives the allowable colnames along with a description that may be
specified in the FORMAT, SELECT, and SORT describers. QUALALL and
QUALSET may not be specified in the FORMAT or SORT describers. The
qualifier names and values are not printed one per row, but rather from left
to right as one logical line that is allowed to wrap after 132 columns.

Table 2-5 DBDICT QUALIFIERS Colnames

colname Defaylt DiEfait Description
col-width col-label
KEY 5 KEY Key number
qual-name See Note. | qualifier name Quialifier name
QUALALL See Note. | qualifier name All qualifiers
QUALSET See Note. | qualifier name Predefined subset of all
qualifiers

Note: Default widths for qualifiers are DWIDTH=17.10, IWIDTH=5, LWIDTH=1,
and FWIDTH=12.5. AWIDTH defaults to the length specified on the QUAL
statement in the NDDL sequence.

5. The default print of the Current Qualifier Table is obtained by:
DBDI CT QUALCURR
and is equivalent to:

DBDI CT QUALCURR SELECT( QUALALL),
FORMAT( AW DTH=8, | W DTH=5, LW DTH=1, COLSPACE=2) ,
LABEL=(" CURRENT QUALI FI ERS' CENTER)



66 | DBDICT

Prints Database Directory Tables

and looks like:

**x*x DI CTI ONARY PRI NT * * **
EXECUTI ON OF DVAP STATEMENT NUMBER 24
MODULE NAME = DBDICT , SUBDMAP SEKRRS , OSCAR RECORD NUMBER 20
CURRENT QUALI FI ERS
APRCH B2GG B2PP BMETH CMETH CONFI G DEFORM DELTA DESI TER DLOAD DRWM DYRD EXTRCV FMETH  FREQ FSCOUP
GUST HIGHQUAL HINDEX | C IKBAR | MACHNO | PANEL 1Q |SA | SOLAPP K2GG  K2PP LOAD MGG
MePP  MACHI NE METH METHF MFLUID MODEL MPC MTEMP NCASE NL99 NLOAD NLOOP NOQUAL OPERALEV OPERASYS
P2G PEID PVALID SDAMP SEDWN SEI D SOLAPP SQLI D SPC STATSUB SUBDMAP SUBMODEL ~ SUPORT
TEMPLD TFL TSTEP ZNAME ZUZR1 ZUZR2 ZUZR3
0 0 0 0 F 0 0 F 0 0 0 0 F
0 0 0 0 0 0 0 0 0 1 300
0 0 0 0 0 100 0 0 0 0 1 0 0 0
0 0 0 0 0 0 400 0 0 0
0 0 0 0 0 0

Figure 2-4 DBDICT QUALCURR Example

Table 2-6 giv es the allowable colnames along with a description that may be
specified in the SELECT describers.

Table 2-6 DBDICT QUALCURR Colnames

colname

Description

col-width col-label

Default ‘ Default

gual-name See Note. | qualifier name Qualifier name

QUALALL | See Note. | qualifier name All qualifiers

QUALSET See Note. | qualifier name Predefined subset of all qualifiers

Note: Default widths for qualifiers are DWIDTH=17.10, IWIDTH=5, LWIDTH=1,
and FWIDTH=12.5. AWIDTH defaults to the length specified on the QUAL
statement in the NDDL sequence.

6. The default print of the Local Data Block Table is obtained by:
DBDI CT DATABLK( LOCAL)
and is equivalent to:

DBDI CT DATABLK( LOCAL) ,
SELECT( NAVE, SUBDMAP, S| ZE=' BLOCKS , PURGED=" PU ,
EQUI VD=" EQ , PO NTER, TRL1, TRL2, TRL3, TRL4,
TRL5, TRL6, TRL7),
FORMAT( NAVE=8, SUBDMAP=8, | W DTH=8, COLSPACE=2) ,
SORT(NAME=A) LABEL(’ LOCAL DATABLOCKS CENTER)
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* DI CTI ONARY

PRI NT * * *

EXECUTI ON OF DMAP STATEMENT NUMBER 23

MODULE NAME = DBDI CT

, SUBDMAP SEKRRS , OSCAR RECORD NUMBER 19
LOCAL DATABLOCKS

SUBDVAP BLOCKS PU EQ PONTER TRL1 TRL2 TRL3  TRL4

TRL5 TRL6  TRL7

Figure 2-5 DBDICT DATABLK(LOCAL) Example

TRLi specifies the data block trailer word i where 1<i<10. TRAILER selects

all 10 data block trailer words.

Table 2-7 gives the allowable colnames along with a description that may be
specified in the FORMAT, SELECT, and SORT describers.

Table 2-7 DBDICT DATABLK(LOCAL) Colnames

colname Defa_ult ‘ el ‘ Description
col-width col-label

NAME 8 NAME Parameter name
SUBDMAP 8 SUBDMAP | SUbDMAP name
SIZE 8 BLOCKS Number of blocks
EQUIVD 8 EQ Equivalenced flag
PURGED 8 PU Scratch flag
POINTER 8 POINTER Directory pointer
TRLI 8 TRLi i-th word in the trailer
TRAILER 8 TRLI Al 10 trailer words
EXTNAME 8 EXTNAME | Extended name

7. The default print of the Local Parameter Table is obtained by:

DBDI CT PARAM LOCAL)
and is equivalent to:

DBDI CT PARAM LOCAL) SELECT( NAME, SUBDVAP, VALUE) ,
FORMAT( COLSPACE=4, VALUE=40, AW DTH=8) ,

SORT( NAME=A) LABEL(’

LOCAL PARAMETERS' CENTER)
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and looks like:

* DI CTI ONARY PRI NT **x*x
EXECUTI ON OF DVAP STATEMENT NUVBER 24
MODULE NAME = DBDICT , SUBDVAP SEKRRS , OSCAR RECORD NUMBER 20
LOCAL PARAMETERS
NAVE SUBDVAP VALUE
AERO SESTATI C FALSE
AERO PHASE1DR FALSE
ALTRED SESTATI C NO
ALTRED PHASE1DR NO
ALTSHAPE SESTATI C 0
ALWAYS PHASE1DR -1
ALWAYS PHASEL1C -1
ALWAYS SEKRRS -1
ALWAYS SESTATI C -1
APP PHASE1DR STATI CS
APP PHASELC STATI CS
APP SESTATI C STATI CS
APRCH SESTATI C
ASI NG PHASE1DR 0
ASI NG SEKRRS 0
ASI NG PHASELC 0
ASI NG SESTATI C 0

Figure 2-6 DBDICT PARAM(LOCAL) Example

Table 2-8 gives the allowable colnames along with a description that may be
specified in the FORMAT, SELECT, and SORT describers.

Table 2-8 DBDICT PARAM(LOCAL) Colnames

colname Defa_ult ‘ Default ‘ Description
col-width col-label
NAME 8 NAME Parameter name
SUBDMAP 8 SUBDMAP | SUbDMAP name
VALUE 40 VALUE Parameter name

8. The default print of Project-Version Table is obtained by:
DBDI CT PROJVERS
and is equivalent to:

DBDI CT PROJVERS

SELECT( PRQJECT=" PROJECT NAME' , PROJ=' PRQJ NO.’
VERS=' VERSI ON' , DELFLG=" DELETED
CDATE=' CREATI ON DATE' CTI ME=' CREATI ON
TINE)

FORMAT( PROJECT=40, PRQJ=10, VERS=10, DELFLG=7,
COLSPACE=1 , CDATE=13, CTI ME=13) |,

LABEL(’ PROJECT- VERSI ON' , CENTER) |,
SORT( PRQJ=A, VERS=A)
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and looks like:

* DI CTI ONARY PRI NT * * **
EXECUTI ON OF DVAP STATEMENT NUMBER 19
MODULE NAME = DBDICT , SUBDMAP SEKRRS , OSCAR RECORD NUMBER 15
PRQIECT- VERSI ON
PRQIECT NAME VERSI ON DELETED CREATI ON DATE CREATION TI ME

" LEFT FENDER ’ 1 1

Figure 2-7 DBDICT PROJVERS Example

Table 2-9 gives the allowable colnames along with a description that may be
specified in the FORMAT, SELECT, and SORT describers.

Table 2-9 DBDICT PROJVERS Colnames

colname DEFLL DRI Description
col-width col-label P

PROJECT 40 PROJECT NAME Project name defined by PROJECT
statement

PROJ 10 PROJNO Project number associated with
PROJECT

VERS 10 VERSION Version number

DELFLG 7 DELETED Flag indicating whether this
project/version has been deleted by
the RESTART NOKEEP or
DBCLEAN statements.

CDATE 13 CREATION DATE | Creation date

CTIME 13 CREATION TIME | Creation time

10.

CDATE isprinted as YYMMDD where YY, MM, and DD are the year, month,
and date, respectively. CTIME is HHMMSS where HH, MM, and SS are the
hour, minute, and second, respectively.

If a parameter or qualifier value is defined to be character string, then the
value will be printed with enclosing single quotation marks. Blank strings
will also be printed with single quotation marks.

If a given qualifier is not in the path of a given data block or parameter, then
blank spaces will be printed.
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11. Alline will wrap if additional columns need to be printed and not enough
space is available on the output (assumed to be 132). The first column of each
additional line is to be indented by the width of the first column printed for
the entry.

12. The where-expr has the following rules:

« |f the where-expr specifies a colname that is not assigned to the data
block or parameter then no directory information will be printed for
that data block or parameter. For example, given that SPC is not a
gualifier for KGG, then the following DBDICT statement will produce
no output:

DBDI CT DATABLK=KGG WHERE( SPC=10)

= |f the where-expr does not specify a colname that is assigned to the
data block (or parameter), then the qualifier is wildcarded. For
example, given that SEID is a qualifier for KAA, then the following
DBDICT statements are equivalent:

DBDI CT DATABLK=KAA
DBDI CT DATABLK=KAA WHERE( SEI D = *)

13. A colname specified in the where-expr must be specified in the SELECT
clause if the SELECT clause is also specified.

Examples:
1. Print the Project Version Table with a title.

DBDI CT PRQIVERS SORT( PRQJ, VERSI ON) LABEL(’' PROJECT
VERSI ON TABLE' LEFT)

2. Print a directory of all data blocks qualified with PEID=10 or SEID=10. Prit
columns for the NAME and DBSET, and the qualifiers SPC, MPC, and
LOAD.

DBDI CT DATABLK SELECT( NAME, SPC, MPC, LOAD, DBSET, Sl ZE,
SEI D, PEI D)
SORT( NAME, SI ZE=D) WHERE( SEI D=10 OR PEIl D=10)
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DBDIR Prints Database Directory Tables

Obsolete. See the DBDICT statement.
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DBFIX Database Directory Error Detection

Detects and optionally corrects errors in the database directory.

Format: DBFIXH LIST H CORRECT H

NOLIST NOCORRECT
Describer Meaning
LIST Requests a debug listing of the database directory pointers.
NOLIST Suppresses a debug listing of the database directory.
CORRECT Corrects the database if any errors are found.

NOCORRECT Suppresses the correction of the database.

Remarks:

1. Itis recommended that a backup copy of the database be made before this
statement is used since corrections of the database are achieved through the
deletion of data. Data blocks and parameters are deleted from the database
if they have (1) incorrect paths (different than listed in the NDDL), (2)
incorrect names (two or more names that are not equivalenced and reference
the same data), or (3) incorrect directory pointers.

2. NOLIST does not suppress the listing of any corrections made to the
database.

Example:
DBFI X LI ST, NOCORRECT

The example above requests a printout of the directory pointers and any errors, but
not the corrections.
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DBLOAD Loads a Database from a FORTRAN File

Recovers data blocks or parameters from a database created by the DBUNLOAD
statement.

Format:

*

(datablk-list)

DBLOAD{DATABLK= [ }PARAM= { }WHERE(Where-eXpr) ,

(param-list)

CONVERT (convert-expr)UNIT = unitFORMAT{ Lo H OVRWRT H

NEUTRAL NOOVRWRT

Example:
1. Load the database stored in ASCII format on FORTRAN unit 12.

DBLOAD UNI T=12 FORMAT=NEUTRAL

ASSI GN DBLOAD="physical file name of unloaded database’
UNI T=12 FORMATTED

2. Load version 1 of KAA under project FRONT BUMPER and store it on the
primary database under version 5 and project BUMPER. Overwrite
duplicates found on the primary database.

DBLOAD DATABLK=( KAA) WHERE( PROJECT=" FRONT BUMPER
AND, SEI D=10 AND VERSI ON=1) CONVERT( VERSI ON=5;
, PRQJECT=" BUWPER ) OVRWRT

ASSI GN DBLOAD="physical file name of unloaded database’
Describer Meaning
datablk-list Specifies a list of data blocks separated by commas. The default is*

which selects all data blocks. The loaded data block may be
renamed in the primary database by specifying a slash after the old
name followed by the new name. For example, if KLL is to be
renamed to KLL1, then DATABLK=(KLL/KLLZ1) is specified.

param-list Specifies a list of parameters separated by commas. The default s *,
which selects all parameters. The loaded parameter may be
renamed in the primary database by specifying a slash after the old
name followed by the new name. For example, if LUSETS is to be
renamed to LUSET, then PARAM=(LUSETS/LUSET) is specified.
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Describer

Meaning

where-expr

convert-expr

unit

OVRWRT
NOOVRWRT

NEUTRAL
BINARY

A logical expression that specifies the desired values of qualifiers,
PROJECT, VERSION, and DBSET. For example,
WHERE(VERSION=4 AND SEID<>2 AND SEID>0) selects all
items under version 4 for all values of SEID greater than 0 except 2.
See the beginning of this section on WHERE and CONVERT
clauses.

The default for VERSION is * for all versions; PROJECT is * for all
projects; and DBSET is* for all DBsets. The default for qual is *,
which is all qualifier values found on the loaded database. See also
Remark 8.

Modifies the values for PROJECT, VERSION, DBSET, and
qualifiers selected by the where-expr. The format of convert-expr is:

PROJECT=project-expr; VERSION=version-expr;
DBSET=DBset-name; quali=qual-expri[;..]

For example, CONVERT (SEID=100+SEID; SPC=102). See the
beginning of this section on WHERE and CONVERT clauses.

The default action for VERSION and PROJECT is to use the same
version IDs and project IDs; i.e., CONVERT(PROJECT=PROJECT;
VERSION=VERSION). But if either PROJECT or VERSION is
specified in the convert-expr, then both must be specified. The
default action for qualifiers and DBSET is to use the same values as
long as they are defined in both databases. If not, see Remark 8.

Specifies the FORTRAN unit number of the database to be loaded.
The unit must be specified on an ASSIGN statement that references
the physical filename of the loaded database. The default is 51.

By default, if duplicate data blocks or parameters exist on the
loaded and primary databases, then a fatal message is issued. A
duplicate means that a data block or parameter has not only the
same name but also the same qualifier values, PROJECT,
VERSION, and DBSET as a data block or parameter on the primary
database.

The database to be loaded may be in BINARY or NEUTRAL format.
BINARY indicates the database to be loaded is in binary or
FORTRAN unformatted format. NEUTRAL indicates the database
to be loaded is in ASCII format. The default is BINARY.
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Remarks:

1. The DBLOAD statement and its applications are discussed further in
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

2. If the DATABLK keyword is specified and PARAM is not specified, then
only data blocks may be loaded. If the PARAM keyword is specified and
DATABLK is not specified, then only parameters may be loaded. If neither
DATABLK nor PARAM is specified, then all data blocks and parameters
may be loaded.

3. The DB keyword is equivalent to DATABLK, and the PARM keyword is
equivalent to PARAM.

4. The database to be loaded is attached as read-only. In other words, items can
only be fetched and not stored on this database.

5. Ifmore than one DBLOAD statement is specified, then they will be processed
in the order in which they appear. If a duplicate data block or parameter is
found on two or more different DBLOAD statements, then the last duplicate
will be used.

6. IFNEUTRAL is specified, then the FORMATTED keyword must be specified
on the corresponding ASSIGN statement.

7. If a data block or parameter is being renamed, then the new name must be
defined in the NDDL of the primary database.

8. If the database to be loaded and the primary database have different NDDL
schemes and CONVERT is not used, then the following is performed:

= |fa qualifier in the NDDL of the database to be loaded is not in the
NDDL of the primary database, then all of its values are converted to
the null value corresponding to its type. For example, if the qualifier
is integer, real, double-precision, complex or character, then the value
is converted to 0, 0., 0.D0, (0.,0.), or blank, respectively. If this
conversion results in a duplicate data block(s) or parameter(s), then a
User Warning Message is printed and the duplicates are not loaded.

e |f a DBset-name in the NDDL of the database to be loaded is not in the
NDDL of the primary database, then its values will be converted to
the PARAM default value in the NDDL of the database to be loaded.

9. Data blocks that are equivalenced on the database to be loaded remain
equivalenced as long as they are loaded in the same DBLOAD statement or
in consecutive DBLOAD statements with the same unit number. Otherwise,
a separate copy for the secondary data block is produced.
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10.

11.

It is not possible to restart from a database created by DBLOAD in the same
run.

SOL 190 (or DBTRANS) is also required with DBLOAD if:
@ The database to be loaded has a different BUFFSIZE.

= The database to be loaded is in neutral format or is being transferred
between different machine types.

See also the “Database Concepts” on page 513 of the MSC.Nastran Reference
Guide.
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DBLOCATE Attaches Secondary Databases

Obtains data blocks or parameters from prior versions of the primary database, or
other databases. DBLOCATE may also be used to compress the primary database and
to migrate databases created in prior MD Nastran versions.

Format:

DBLOCATE| DATABLK= * PARAM= WHERE (where-expr) ,
(datablk-list) (param-list)

CONVERT (convert-expr)LOGICAL = dbname{ OVRWRT }COPY]

NOOVRWRT

Example:
1. Locate in version 4 of MASTERS all data blocks named KAA for all
superelements with IDs greater than 0.

DBLOCATE  DATABLK=( KAA) WHERE( PROJECT=' FRONT BUMPER
, AND SEI D>0 AND VERSI ON=4) LOGQ =MASTER3

ASSI GN MASTER3="physical file name of master DBset’

2. Copy all data blocks and parameters from the last version of MASTER3 to
the primary database. For all items with the qualifier SEID, change the SEID
to twice the old ID number.

DBLOCATE CONVERT( SEI D=2* SEI D) COPY LOGQ =MASTER3
ASSI GN MASTER3="physical file name of master DBset’

3. Compress a database with multiple versions. All versions under the current
project-1D (see PROJ statement) will be copied from the database OLDDB to
NEWDB.

ASSI GN MASTER3=" physical filename of new master DBset’

ASSI GN OLDDB="physical filename of old master DBset’

DBLOCATE LOG =COLDDB COPY WHERE( VERSI ON=*)
CONVERT( VERSI ON=VERSI ON; PROJECT=PRQOJECT)
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Describer

Meaning

datablk-list

param-list

where-expr

convert-expr

Specifies a list of data blocks separated by commas. The default is
* which selects all data blocks. The located data block may be
renamed in the primary database by specifying a slash after the old
name followed by the new name. For example, if KLL is to be
renamed to KLL1, then DATABLK=(KLL/KLL1) is specified.

Specifies a list of parameters separated by commas. The default is
* which selects all parameters. The located parameter may be

renamed in the primary database by specifying a slash after the old
name followed by the new name. For example, if LUSETS is to be
renamed to LUSET, then PARAM=(LUSETS/LUSET) is specified.

A logical expression that specifies the desired values of qualifiers,
PROJECT, VERSION, and DBSET. For example,
WHERE(VERSION=4 AND SEID<>2 AND SEID>0) selects all
items under version 4 for all values of SEID greater than 0 except 2.
See the the beginning of this section on WHERE and CONVERT
clauses.

The default for VERSION is the last version-ID and PROJECT is the
current project-1D. The default for qual is *, which is all qualifier
values found on the located database. See also Remark 9.

Modifies the values for PROJECT, VERSION, DBSET, and
qualifiers selected by the where-expr. The format of convert-expr is:

PROJECT=project-expr; VERSION=version-expr;
DBSET=DBset-name; quali=qual-expril[;...]

For example, CONVERT (SEID=100+SEID; SPC=102). See the
beginning of this section on WHERE and CONVERT clauses.

The default action for VERSION and PROJECT is to convert to the
current version-ID and current project-I1D. But if either PROJECT or
VERSION is specified in the convert-expr, then both must be
specified. See Example 3. The default action for qualifiers and
DBSET is to use the same values as long both databases have the
same NDDL scheme. If not, see Remark 9.
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Describer Meaning

dbname Specifies the logical name of the master directory DBset of the
located database. dbname must be specified on an ASSIGN
statement, which references the physical file name. By default, the
located database is also the primary database. (If dbname is
specified for the primary database, then dbname must be
MASTER.)

OVRWRT By default, duplicate data blocks or parameters on the located

NOOVRWRT database will take precedence over those on the primary database.
A duplicate means that a data block or parameter has not only the
same name but also the same qualifier values, PROJECT,
VERSION, and DBSET as the data block or parameter on the
primary database. If NOOVRWRT is specified, then a fatal message
is issued.

COPY Requests that the located data blocks or parameters be copied to the
primary database.

Remarks:

1. The DBLOCATE statement and its applications are discussed further in the
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

2. If the DATABLK keyword is specified and PARAM is not specified, then
only data blocks may be located. If the PARAM keyword is specified and
DATABLK is not specified, then only parameters may be located. If neither
DATABLK nor PARAM is specified, then all data blocks and parameters
may be located.

3. The DB keyword is equivalent to DATABLK, and the PARM keyword is
equivalent to PARAM.

4. If more than one DBLOCATE statement is specified, then they will be
processed in the order in which they appear. If a duplicate data block or
parameter is found on two or more different DBLOCATE statements, then
the last duplicate will be used.

5. If the located database is not the primary database, then it is attached for
read-only purposes. In other words, items can only be fetched and not stored
on the located database.
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6.

If the RESTART FMS statement is also specified, then located data blocks and
parameters are treated as if they exist in the restart version. In other words,
restart equivalences will be made on located items at the beginning of the run
and can be subsequently broken as a result of regeneration and/or NDDL
dependencies.

If a data block or parameter is being renamed, then the new name must be
defined in the NDDL of the primary database.

If LOGICAL refers to the primary database and one version is to be copied
to another, then the items are equivalenced.

If the located database and the primary database have different NDDL
schemes and CONVERT is not used, then the following is performed:

= |fa qualifier in the NDDL of the located database is not in the NDDL
of the primary database, then all of its values are converted to the null
value corresponding to its type. For example, if the qualifier is integer,
real, double precision, complex or character then the value is
convertedto0,0.,0.D0, (0.,0.), or blank, respectively. If this conversion
results in a duplicate data block(s) or parameter(s), then a User
Warning Message is printed and the duplicates are not located.

e |f a dbset-name in the NDDL of the located database is not in the
NDDL of the primary database, then its values will be converted to
the PARAM default value in the NDDL of the located database.
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DBSETDEL Deletes DBsets

Deletes DBsets, all of its members, and associated physical files.

Format:

DBSETDEL dbsetnamei

Describer Meaning

dbsetnamei Specifies the name(s) of DBset(s) to be deleted. The DBset names
MASTER, OBJSCR, or SCRATCH may not be specified.

Remarks:

1. The DBSETDEL statement and its applications are discussed further in
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

2. If dbsetnamei does not exist, then no action is taken.

3. After a DBset has been deleted with this statement, it may be recreated with
the INIT statement in a subsequent run.

Example:

Delete DBset DBUP20 from the database.
DBSETDEL DBUP20
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DBUNLOAD Unloads a Database to a FORTRAN File

Stores data blocks or parameters from the primary database onto a FORTRAN file in
a binary or neutral format, for purposes of database compression or database transfer
between different computers.

Format:

DBUNLOAD| DATABLK= * PARAM= WHERE (where-expr)
(datablk-list) (param-list)

UNIT = unit FORMAT={ LAY H REWIND H

NEUTRAL NOREWIND

Example:
1. Unload the database in ASCII format onto FORTRAN unit 12.

DBUNLOAD  UNI T=12 FORMAT=NEUTRAL

ASSI GN DBUNL QAD="physical file name of FORTRAN unit 12,
UNIT=12 FORMATTED

2. Unload version 1 of KAA under project FRONT BUMPER.

DBUNLOAD DATABLK=(KAA) WHERE(PROJECT="FRONT BUMPER’
,AND SEID=10 AND VERSION=1)

ASSI GN DBUNLQOAD=" physical file name of FORTRAN unit 50’

Describer Meaning

datablk-list Specifies a list of data blocks separated by commas. The default is*
which selects all data blocks.

param-list Specifies a list parameters separated by commas. The default is*,
which selects all parameters.

where-expr Logical expression which specifies the desired values of qualifiers,
PROJECT, VERSION, and DBSET. For example,
WHERE(VERSION=4 AND SEID<>2 AND SEID>0) selects all
items under version 4 for all values of SEID greater than 0 except 2.
See the beginning of this section on WHERE and CONVERT
Clauses.



DBUNLOAD | 83

Unloads a Database to a FORTRAN File

Describer Meaning

The default for VERSION is * for all versions; PROJECT is* for all
projects; and DBSET is * for all DBsets. The default for qual is*,
which is all qualifier values found on the primary database.

unit Specifies the FORTRAN unit number to unload the database. The
unit must be specified on an ASSIGN statement, which references
its physical filename. The default is 50.

NEUTRAL The database may be unloaded in BINARY or NEUTRAL format.

BINARY BINARY indicates the database is to be unloaded in binary or

FORTRAN unformatted. NEUTRAL indicates the database is to be
unloaded in ASCII format. The default is BINARY.

NOREWIND By default, if DBUNLOAD is executed more than once for the same

REWIND unit, then the unit is not rewound. REWIND requests that the unit
be rewound prior to unloading.
Remarks:
1. The DBUNLOAD statement and its applications are discussed further in the

“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

If the DATABLK keyword is specified and PARAM is not specified, then
only data blocks may be unloaded. If the PARAM keyword is specified and
DATABLK is not specified, then only parameters may be unloaded. If
neither DATABLK nor PARAM is specified, then all data blocks and
parameters may be unloaded.

The DB keyword is equivalent to DATABLK, and the PARM keyword is
equivalent to PARAM.

If more than one DBUNLOAD statement is specified, then they will be
processed in the order in which they appear.

If NEUTRAL is specified, then the FORMATTED keyword must be specified
on the corresponding ASSIGN statement.

If NEUTRAL is specified, then only data blocks with an NDDL description
are unloaded. (See the MD Nastran 2006 DMAP Programmer’s Guide under
the DATABLK statement.) An NDDL description is required for
TYPE=TABLE and none is required for TYPE=MATRIX. The data block must
be unloaded in BINARY if TYPE=UNSTRUCTURED, KDICT, or KELM.
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7. Data blocks that are equivalenced on the primary database remain
equivalenced as long as they are unloaded in the same DBUNLOAD
statement or in consecutive DBUNLOAD statements with the same unit
number. Otherwise, a separate copy for the secondary data block is
produced.
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DBUPDATE Specifies Database Directory Update Interval

Specifies the maximum length of CPU time between database directory updates to the
MASTER DBset. This statement is intended to be used if the INIT MASTER(RAM=r)
option is specified.

Format:

DBUPDATE [=] update-time

Describer Meaning

update-time CPU time interval in minutes (real or integer) between database
directory updates.

Remarks:

1. The difference in CPU time from the last update is checked after the
execution of each DMAP instruction. The database directory is updated if
this difference is greater than update-time. Update-time and CPU time is
accurate to the nearest whole second only.

2. If update-time <0, then database directory updates are only performed at
the end of the run.

3. Defaults for update-time are machine dependent and may be found in the
MD Nastran Installation and Operations Guide.

4. Periodic updates of the directory tables to MASTER DBset increases the
integrity of the database during system crashes (for example, crashes due to
insufficient time or space).

5. Directory updates are performed automatically at various points in the
execution of the DMAP in addition to those specified by DBUPDATE. An
asterisk appears after the word “BEGN” in the Executive Summary Table
whenever an update occurs. See the “Output Description” on page 373 of
the MSC.Nastran Reference Guide. These updates occur whenever a
permanent data block or parameter DMAP equivalence or restart
equivalence is broken. Updates also occur upon deletions. Additions to the
database do not automatically cause a directory update to take place.

6. This statement is in effect only when INIT MASTER(RAM=r) is being used.
INIT MASTER(S) and INIT MASTER(NORAM) disable periodic and
automatic updates.
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7. Update-time may also be changed with the DMAP instruction
PUTSYS(update-time, 128) or the NASTRAN SYSTEM(128)=update-time
statement. (The update-time must be a real, single-precision value specified
in minutes.)

Example:
DBUPDATE = 5.5
The above example would call for a database directory update at the end of a DMAP

module execution after five and one-half minutes of CPU time have elapsed from the
last update.
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Parameter Definition

Assigns user defined keywords (or cellnames) to NASTRAN system cell. (See the
NASTRAN statement for a description of “cellname”). In addition, the DEFINE

statement provides a mechanism to set default values for system cells.

Format:

DEFINE keyword [ =expression ] [ LOCATION=SYSTEM(i) ] [ TYPE=type ]

Describer Meaning

keyword User defined name, 1 through 24 characters in length. The first
character must be alphabetic. The following characters can be used
for keywords: A through Z,” ", and 0 through 9. Any other
characters are invalid.

expression Expression produces a single value from a set of constant and/or

variable parameters separated by operators. The value is assigned
to the “keyword” and is also used to set the value for the
NASTRAN system cell specified by “LOCATION”. The TYPE
determines both the type of the result and the type conversions that
will be applied to the constants and variables within the
expression--mixed mode expressions are allowed (see Remark 6.).
The parentheses can be used to change the order of precedence.
Operations within parentheses are performed first with the usual
order of precedence being maintained within the parentheses. The
variable parameters within the expression must be keywords
previously defined on a DEFINE statement. The following
operations are allowed:
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Describer Meaning
Parameter Type | Operator Operation
Integer or Real + Addition
- Subtraction
* Multiplication
/ Division
Logical + Bit-wise OR
Logical - Bit clear. For example, the result of a-b is
equal to the value of a with the bits
associated with b set to 0.
SYSTEM(I) Specifies the NASTRAN system cell number to be associated with

the keyword.

type The type of the expression result and the type conversions that will
be applied to the constants and variables within the expression.
Allowable data types are as follows:

Description

Integer (default) |
Real R
Logical LOGICAL

Remarks:

1. If TYPE, LOCATION and EXPRESSION is omitted, the default data type is
integer and the default value is zero.

2. If expression omitted, an internal default will be assigned to the
keyword/cellname based on the LOCATION (See “NASTRAN” on page 13
Statement for a list of internal default values).

3. A DEFINE statement that specifies a LOCATION is actually setting the
default for a NASTRAN system cell and therefore it is not necessary to also
set the system cell value on a subsequent NASTRAN statement, unless the
user wishes to override the previous DEFINE statement setting. Also, since
more than one DEFINE statement may be present for the same “keyword”
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the last specification takes precedence. “Keywords” referenced on a
NASTRAN statement or in an expression on the DEFINE statement are
automatically substituted by the last specification of the “keyword” prior to
the current statement being processed.

4. DEFINE statements may also be specified in Runtime Configuration (RC)
files. See the MSC.Nastran 2005 r2 Installation and Operations Guide.

5. System cells may also be set with the NASTRAN statement. In addition, they
may be set or values returned with the DMAP PUTSYS and GETSYS
functions and the PARAM module. See the MD Nastran 2006 DMAP
Programmer’s Guide.

6. Each operand within the expression will be converted to the result type prior
to the arithmetic operation. For example: the statement “DEFINE JJ=2.5 + 3.6
TYPE=I" would result in 2.5 and 3.6 being converted to 2 and 3 respectively
and the result of 5 would be assigned to JJ.

Examples:
1. Change the default value for block size.

DEFINE BUFFSIZE=4097 LOCATION=SYSTEM(1)

2. Set the sparse matrix selection to forward-backward substitution only.
DEFINE SPARSE=16 LOCATION=SYSTEM(126)

3. Define the system cell keyword and default value for the maximum output
line count and then reset it to another value on a NASTRAN statement. Note:
The DEFINE statement would typically be placed in an RC file and the
NASTRAN statement would be placed in the File Management Section
whenever the user wants to override the DEFINE statement default setting.
DEFI NE MAXLI NES=999999999 LOCATI ON=SYSTEM 9)

NASTRAN  MAXLI NES=100000

4. Define system cells that behave like “toggles”, turning some feature on or off.

DEFI NE MESH=2 LOCATI ON=(31)
DEFI NE NOVESH=0 LOCATI ON=(31)
NASTRAN  MESH
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Note: Since each subsequent DEFINE statement redefines the default
value, the second DEFINE of system cell location 31 sets the
default value to 0. A NASTRAN statement can then be inserted in
the input file to reset the MESH system cell back to a value of 2.
This same technique can be used with any system cell where the
user wishes to simply refer to the system cell keyword and have
the system cell set to a previous DEFINE statement default.

5. Invalid usage of the DEFINE and NASTRAN statement:

DEFI NE BUFFSI ZE=4097
NASTRAN  BUFFSI ZE=2048

Valid usage:

DEFI NE BUFFSI ZE=4097 LOCATI ON=SYSTEM 1)
NASTRAN  BUFFSI ZE=2048
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ENDJOB Terminates Job

Terminates the job at a user-specified location in the FMS Section.

Format:
ENDJOB

Remark:

ENDJOB is normally used after a DBDICT or DBDIR statement or after database
initialization.
Example:

DBDI CT
ENDJCB
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EXPAND Concatenates New DBset Members

Concatenates additional DBset members on an existing permanent DBset previously
defined with an INIT statement.

Format:

EXPAND dbset-name LOGICAL=( log-namei [(max-sizei)]...)

Describer Meaning
dbset-name The name of a DBset previously defined with an INIT statement.
log-namei Specifies the logical name of a DBset member. log-namei may also

be referenced on an ASSIGN statement which refers to the physical
file name of the DBset member.

max-sizei Specifies the maximum size, in blocks, words or bytes, of a DBset
member. For storage units specified in words or bytes, the size must
be followed by one of the unit keywords below

KeL;\r/]vi(t)rd Storage Unit
W Words
B Bytes
KW, K Kilowords (1024 words)
KB Kilobytes (1024 bytes)
MW, M Megawords (10242 words)
MB Megabytes (10242 bytes)
GW, G Gigawords (1024° words)
GB Gigabytes (1024° bytes)
TW, T Terawords (1024 words)
B Terabytes (1024* bytes)

For example, 100MB is 100 megabytes, 1.5GB is 1.2 gigabytes = 1536
megabytes, 2.5M = 2.5 megawords = 2560 kilowords. The size of a
block in words is defined by BUFFSIZE.
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Remark:
1. Onall computers with dynamic file allocation, the physical filename of a
DBset member may be specified on an ASSIGN statement:
ASSIGN log-name="physical filename’

If an ASSIGN statement is not specified for the member, then a name is
automatically assigned. The naming convention is described in the
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

Example:
ASSI GN DBMVEMD2="physical file name’
EXPAND DBALL LOG CAL=( DBVEM)2)

Thiswould create and add the DBset member DBMEMO2 to the already existing DBset
DBALL.
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INCLUDE Inserts External File

Inserts an external file into the input file. The INCLUDE statement may appear
anywhere within the input data file.

Format:

INCLUDE ‘'filename’

Describer Meaning

filename Physical filename of the external file to be inserted. The user must
supply the name according to installation or machine
requirements. It is recommended that the filename be enclosed by
single right-hand quotation marks (').

Example:

The following INCLUDE statement is used to obtain the Bulk Data from another file
called MYBULK.DATA:

SaAL 101

CEND

TI TLE = STATI C ANALYSI S
LOAD = 100

BEG N BULK

| NCLUDE ' MYBULK. DATA'
ENDDATA

Remarks:

1. INCLUDE statements may be nested; that is, INCLUDE statements may
appear inside the external file. The nested depth level must not be greater
than 10.

2. The total length of any line in an INCLUDE statement must not exceed 72
characters. Long file names may be split across multiple lines. For example
the file:

/dir123/dir456/dir789/filename.dat
may be included with the following input:

INCLUDE ‘/dir123
/dir456
/dir789/filename.dat’

3. See the MSC.Nastran 2005 r2 Installation and Operations Guide for more
examples.
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INIT Creates a DBset

Creates a temporary or permanent DBset. For the SCRATCH and MASTER DBsets, all
or some of their space may be allocated to real memory.

Format 1: Initialize any DBset except MASTER and SCRATCH:

INIT DBset-name [LOGICAL=(log-namei(max-sizei),...) BUFFSIZE=b
CLUSTER=c]

Format 2: Initialize the MASTER DBset:

INIT MASTER [ RAM=r1 s] LOGICAL = (log-name(max-sizei), ...),
NORAM

BUFFSIZE=b CLUSTER =c]
Format 3: Initialize the SCRATCH DBset:

INIT SCRATCH ( MEM =m ] LOGICAL = (log-name(max-sizei), ...),
NOMEM

SCR300 = (log-namei(max-sizei),...) BUFFSIZE =b CLUSTER=c ]
Example:

1. Modify the default allocation of the DBALL DBset to 50000 blocks.

INI T DBALL LOGQ =( DBALL(50000))
2. Do not allocate any real memory for the MASTER and SCRATCH DBsets.

INIT MASTER( NORAM)
INT SCRATCH( NOVEM
3. Create a new DBset called DBUP with two members DBUP1 and DBUP2.

INIT DBUP LOGI=(DBUP1, DBUP2)
ASSI GN DBUP1 =’physical filename 1’
ASSI GN DBUP2="physical filename 2’
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Describer

Meaning

dbset-name
MASTER
SCRATCH

log-namei

max-sizei

The name of a temporary or permanent DBset.

Specifies the logical name of a DBset member. log-namei may also
be referenced on an ASSIGN statement, which refers to the physical
file name of the DBset member. If no log-namei is specified, then the
DBset will have one member and the log-name will be the same as
the DBset-name. A maximum of twenty log-names may be
specified. For the SCRATCH DBset see also Remark 8. SCR300 is a
special keyword that indicates that the log-names are members
reserved for DMAP module internal scratch files.

Specifies the maximum size, in blocks, words or bytes, of a DBset
member. For storage units specified in words or bytes, the size must
be followed by one of the unit keywords below.

Unit Keyword Storage Unit

w Words
B Bytes
KW, K Kilowords (1024 words)
KB Kolobytes (1024 bytes)
MW, M Megawords (10242 words)
MB Megabytes (10242 bytes)
GW, G Gigawords (1024% words)
GB Gigabytes (10243 bytes)
TW, T Terawords (1024* words)
B Terabytes (1024* bytes)

For example, 100MB is 100 megabytes, 1.5GB is 1.5 gigabytes = 1536
megabytes, 2.5M = 2.5 megawords = 2560 kilowords. The size of a
block inwords is defined by BUFFSIZE. The default for DBALL and
SCRATCH may be found in the MSC.Nastran 2005 r2 Installation and
Operations Guide and ranges from 250,000 blocks to 4,000,000 blocks.
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Describer Meaning
RAM RAM=r requests that r words of real memory are to be allocated for
NORAM the MASTER DBset. See the “nastran Command” on page 7 of the

MSC.Nastran Reference Guide. The default is RAM or RAM=30000.
NORAM or RAM=0 specifies no real memory is to be allocated.

S If the primary database is being created in the run, this option
requests that all DBsets in the primary database will be
automatically deleted at the end of the run. INIT MASTER(S) is
equivalent to specifying scr=yes on the “nastran” command. See
the “nastran Command and NASTRAN Statement” on page 1. If
the run is a restart, then this option is ignored.

MEM MEM=m specifies that m blocks of real memory are to be allocated

NOMEM for the SCRATCH DBset. See “The NASTRAN Statement
(Optional)” on page 8 of the MSC.Nastran Reference Guide. The
default m is machine dependent and may be found in the
MSC.Nastran 2005 r2 Installation and Operations Guide. NOMEM or
MEM =0 requests that no real memory is to be allocated.

BUFFSIZE BUFFSIZE=b specifies the number of words per block in the DBset
and will override the value specified by the BUFFSIZE keyword on
the NASTRAN statement. The default for b is obtained from the the
NASTRAN BUFFSIZE statement. See the MSC.Nastran 2005 r2
Installation and Operations Guide.

CLUSTER CLUSTER=c specifies the number of blocks per cluster in the
DBset. The default is 1, and any other value is not recommended.

Remarks:
1. The INIT statement and its applications are discussed further in the
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

2. There are four DBsets that are predefined and automatically allocated by the
program. Their DBset-names are MASTER, DBALL, SCRATCH, and
OBIJSCR, and they are described in the “Database Concepts” on page 513 of
the MSC.Nastran Reference Guide.

3. On all computers with dynamic file allocation, the physical filename of a
DBset member may specified on an ASSIGN statement:

ASSIGN log-name="physical filename’
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If an ASSIGN statement is not specified for the member, then a name is
automatically assigned. The naming convention is described in the
“Database Concepts” on page 513 of the MSC.Nastran Reference Guide.

It is recommended that there is sufficient physical space to hold a DBset
member should it reach its maximum size (max-sizei). The max-sizei may be
converted to words by multiplying by b. A summary of space usage and
allocation is printed at the end of the Execution Summary Table.

In restart runs, the INIT statement is ignored for pre-existing permanent
DBsets. The INIT statement is intended to be specified only in the run in
which the DBset is being created. If more DBset members need to be added
to the DBset, then the EXPAND statement is used.

If RAM or RAM=r is specified and the run terminates because the computer
operating system detects insufficient space or time or the computer halts due
to a power outage or operator interruption, then it may not be possible to
restart from the database. See the DBUPDATE FMS statement.

BUFFSIZE=b and CLUSTER=c must satisfy the following inequality:

- 64000 +

b< 5

By default, the SCRATCH DBset is divided into two partitions: LOGICAL

and SCR300. The LOGICAL partition, log-names after the LOGICAL

keyword, are reserved for DMAP scratch data blocks and the SCR300
partition for DMAP module internal scratch files.

* The maximum total number of log-names for LOGICAL and SCR300
is 20. For example, if LOGICAL has 8 log-names, then SCR300 can
have no more than 12 log-names.

= |[f NASTRAN SYSTEM(142)=1 is specified, then the SCR300 partition
is not created and internal scratch files, along with DMAP scratch data
blocks will reside on the LOGICAL partition. The default is
SYSTEM(142)=2.

= If NASTRAN SYSTEM(151)=1 is specified and the LOGICAL
partition has reached its maximum size, then the SCR300 partition
will be used. The default is SYSTEM(151)=0.
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* By default, the space specified for the SCR300 partition is released to
the operating system after each DMAP module is executed as long as
the module used more than 100 blocks for internal scratch files. I1f 100
blocks is not a desirable threshold, then it may be changed by
specifying NASTRAN SYSTEM(150)=t, where t is the number of
blocks for the threshold.

BUFFSIZE=Db is predefined for DBset-names MSCOBJ, OBJSCR, and
USROBJ and may not be changed by BUFFSIZE on this statement or the
NASTRAN BUFFSIZEbmax statement (see “The NASTRAN Statement
(Optional)” on page 8 of the MSC.Nastran Reference Guide). The default for b
is recommended for all except very large problems. bmax must reflect the
maximum of b specified for all DBsets attached to the run, including the
delivery database. See MSC.Nastran 2005 r2 Installation and Operations Guide
for the defaults of b and bmax.

If INIT MASTER(RAM=r) and INIT SCRATCH(MEM=m) are specified,
then BUFFSIZE for these DBsets must be the same. If not, a warning message
is issued, and the BUFFSIZE for the SCRATCH DBset is reset to that of the
MASTER DBset.

Only one INIT statement per dbset-name may be specified in the File
Management Section.
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MEMLIST Specify Datablocks Eligible for SMEM

Specify a list of scratch datablocks that may reside in scratch memory (SMEM).
Format:
MEMLIST DATABLK = (DBnamel, DBnamez2, ..., DBnamei)

Describer Meaning
DBnamei Name of a Nastran datablock.
Remarks:

1. Only NDDL and local scratch datablocks may be included in MEMLIST
specification.

2. Datablocks specified will reside in SMEM on a first come, first served basis.
3. Datablocks not specified by this command will not reside in SMEM.

4. Database directories for the SCRATCH DBset reside in SMEM and are not
affected by any MEMLIST specification.

5. Continuation lines are allowed.
6. Multiple MEMLIST commands are honored.

7. Scratch 1/0 activity is reported in the FO4 file by including DIAG 42 in the
Executive Section.
Example:
MEMLI ST DATABLK = (KOO, MO, KQQ MXQ

If generated, datablocks KOO, MOO, KQQ, and MQQ will reside in scratch memory.
All other datablocks will be excluded from scratch memory.
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PROJ Defines Database Project-ldentifier

Defines the current or default project identifier, project-1D.
Format:

PROJ [=] ’project-ID’

Describer Meaning

project-ID Project identifier. Must be enclosed in single quotes. (Character
string, maximum of 40 characters; Default=blank)
Remarks:

1. There may be only one PROJECT statement in the File Management Section.
The PROJECT statement must be specified before all DBCLEAN, DBDIR,
DBDICT, RESTART, DBLOCATE, and DBLOAD statements where
project-1D is not specified by the user.

2. This statement is optional and specifies that all data blocks and parameters
to be stored on or accessed from the database in the current run shall also be
identified by project-ID. Therefore, in subsequent runs that may access this
data through other FMS statements such as RESTART, the project-ID must
be specified.

3. Project-ID is the default on DBCLEAN, DBDIR, DBDICT, and RESTART
FMS statements and in the WHERE and CONVERT clause of the
DBLOCATE statement.

4. Leading blanks and trailing blanks enclosed within the single quotes are
ignored. All other blanks are considered part of the project-ID.

5. Project-1D is saved with only the first 40 characters specified.
Examples:
1. PRI = 'MW JOB
2. The following project-ID will be truncated to 40 characters:
PRQJ ' CAR MODEL 1999 BODY FRAME SYM - PROTYP B RUN
and all subsequent restarts must have the statement.
PRQJ ' CAR MODEL 1999 BODY FRAME SYM - PROTYP B
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RESTART Reuses Database From a Previous Run

Requests that data stored in a previous run be used in the current run.

Format:

RESTART | PROJECT='project’ VERsION = |Version-ID|| KEEP || oG cAL = dbname
LAST | |NOKEEP

Describer Meaning

project-ID Project identifier. See PROJ FMS statement. Must be enclosed in
single right-hand quotation marks (’). (Character string, maximum
of 40 characters; default is the project-1D specified on the PROJFMS

statement).
version-ID Version number. (Integer>0)
LAST Specifies the last version under project-ID.
KEEP Data stored under VERSION will remain on the database after the

run is completed.

NOKEEP Data stored under VERSION will be deleted from the database after
the run is completed.

dbname Specifies the logical name of an existing MASTER (master
directory) DBset to be used for restart purposes. This MASTER and
its associated database will be opened in a read-only mode to
perform the restart, any new data will be written to the database for
the current run.

Remarks:
1. There may be only one RESTART statement in the File Management Section.
2. Anew version-ID is automatically assigned whenever a restart is performed.

3. If project-ID or version-1D or both are specified and cannot be found, then a
fatal message will be issued.

4. The RESTART statement is required to perform restarts in solution
sequences 4, and 101 through 200.

5. If PROJECT is not specified, then the run will restart from the project-ID
specified on the PROJ statement. (See Example 2. below.)

6. Databases created in one version typically cannot be directly restarted into a
different version. Restrictions are typically documented in the current
release guide; however a DBLOCATE type restart might work.
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7. Restarts do not work with ACMS and DMP.
Examples:
1. RESTART VERSION=7

Version number 7 will be retrieved for this run (version 8). At the end of the
run version 7 will be deleted.

2. PROJ="FENDER’
RESTART

The last version under project-ID FENDER will be used in the current run.

3. ASSIGN RUN1="run1.MASTER’
RESTART LOGICAL=RUN1

The runl.MASTER and its associated database will be used (read only) for
restart purposes.
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3.1 Key to Descriptions

Braces { }indicate
that a choice of

A brief sentence
about the func-

Brackets [ ]
indicate that

describers is The default describers

mandatory. tion 01_‘ thg state- a cho!ce of. are shaded.
ment is given. describersis
optional.
LINK Link a Main SubDMAP
/ Describers in uppercase letters

Links a main subDMAP to form a'solution sequénce. are keywords that must be
Format: , . specified as shown.
LINK n }[SOLO = SOLOUT-DBset EXEOUT = exeout-DBset

SubDMAP-name » Describers in lower

MAP —— | case are variables.
INCLUDE = incl-DBset[ ], SOLNAME = newname|

NOMAP

: . If the describers are stacked vertical-
Describers: \7 ly, then only one may be specified.

n The solution number of the
ment description for the list of valid numbers. (Integer > 0). €———

subDMAP-name The name of a main subDMAP. See the MD Nastran DMAP Pro-
grammer’s Guide.

solout-DBset The name of a DBs
solution sequence

exeout-DBset The name of an alte
only the OSCAR m

incl-DBset The name of a DBse
See Remark 2.

newname A new name assigne
subDMAP-name

If the describer is in lower case, then it is a vari-

able and the describer’s type (e.g., Integer, Real,
or Character), allowable range, and default value
are enclosed in parentheses. If no default value is
given, the describer must be specified by the user.

0 the e defaultis

MAP Each of the describers is discussed briefly. ge the name of all the sub-
Further details may be discussed under [uence.

NOMAP | Remarks.

Remarks:

1. All DBsets specified on this statement must have the same BUFFSIZE. See the

INIT FMS statement.

2. SubDMAP objects are created with th
run or obtained from previous runs.
following order:

a. Objects created with the CO

b. Objects residing on the DBse
word. The defaultis MSCO

3. Upon successful linking of a subDMAP, the subDMAP may be executed with
the SOL statement.

The remarks are generally arranged in order of
importance and indicate such things as the
statement’s relationship to other statements,
restrictions and recommendations on its use,
and further details regarding the describers.
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This section describes the Executive Control statements. These statements select a
solution sequence and various diagnostics.

Most Executive Control statements are order independent. The exceptions are the
COMPILE, COMPILER, ALTER, ENDALTER, and LINK statements. If used, the
LINK statement must appear after all COMPILE statements. The COMPILER
statement (or equivalent DIAGS) must appear before all COMPILE statements. The
COMPILER statement also sets the defaults for subsequent COMPILE statements.

Executive Control Statement Summary

The Executive Control statements are summarized as follows:

ALTER Specifies deletion and/or insertion of following DMAP
statements.

APP Specifies an approach in a solution sequence.

CEND Designates the end of the Executive Control statements.

COMPILE Requests compilation of specified subDMAPs or the NDDL file.

COMPILER Specifies DMAP compilation diagnostics.

DIAG Requests diagnostic output or modifies operational parameters.

DOMAINSOLVER  Selects domain decomposition solution methods.

ECHO Controls the echo of Executive Control statements.

ENDALTER Designates the end of a DMAP sequence headed by an ALTER.

GEOMCHECK Specifies tolerance values and options for optional finite
element geometry tests.

ID Specifies a comment.

LINK Requests the link of a main subDMAP.

MODEL_CHECK Specifies model checkout run options.
SOL Requests execution of a solution sequence or DMAP program.

TIME Sets the maximum allowable execution time.



108 ‘

3.2

Executive Control Statement Descriptions

Executive Control statements may be abbreviated down to the first four characters as
long as the abbreviation is unique relative to all other statements. Each statement is
described as follows:

Description

A brief sentence about the function of the statement is given.

Format

Describers in uppercase are keywords that must be specified as shown. In addition,
describers in lowercase indicate that the user must provide a value.

Braces{ } indicate that a choice of describers is mandatory. If the describers are stacked
vertically, then only one may be specified.

Brackets [ ] indicate that a choice of describers is optional. If the describers are stacked
vertically, then only one may be specified.

Describers that are shaded indicate the defaults.

If the statement line is longer than 72 columns, then it may be continued to the next
line with a comma. For example:

COVPI LE SEDRCVR SOUl N=MSCSQU,
NOREF NOLI ST

Example

A typical example is given.

Describers and Meaning

Each of the describers is briefly discussed. The describer’s type (e.g., Integer, Real, or
Character), its allowable range, and its default value are enclosed in parentheses. The
describer must be specified by the user if no default value is given.

Remarks

The remarks in the Remarks Section are generally arranged in order of importance
and indicate such things as the Executive Control statement’s relationship to other
statements, restrictions and recommendations on its use, and further descriptions of
the describers.
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$ Comment

Used to insert comments into the input file. Comment statements may appear
anywhere within the input file.

Format:
$ followed by any characters out to column 80.

Example:
$ TEST FI XTURE- TH RD MCDE
Remarks:
1. Comments are ignored by the program.

2. Comments will appear only in the unsorted echo of the Bulk Data.
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ALTER Inserts and/or Deletes DMAP Statements

Inserts and/or deletes DMAP statements in a SuUbDMAP.

Format:
ALTER k1 [, k2]

or

ALTER ' stringl' [ (occurrence,of fset)] ,[’string2’ [(occurrence, offset)] ]

or

or

ALTER k1 , [’string2' [(occurrence,offset)] ]

ALTER 'stringl' [ (occurrence, offset)] , [k2]

Describer Meaning

kil If k2 or ’string2’ is not specified, the subsequent DMAP
statements will be inserted after either the statement number k1
or the 'stringl’ , [(occurrence,offset)] reference point.

k1, k2 DMAP statements numbered k1 through k2 will be deleted and
may be replaced with subsequent DMAP statements.

'stringl’ if 'string2’ or k2 is not specified, the subsequent DMAP

’stringl’,’string2’

occurrence

offset

statements will be inserted after the first occurrence of ’stringl’.

DMAP statements beginning with the first occurrence of
'stringl’ through DMAP statements containing the first
occurrence of ’string2’ will be deleted and may be replaced with
subsequent DMAP statements.

This flag indicates which occurrence of the preceding string is to
be used, starting at the beginning of the sSubDMAP. (Integer>0;
Default=1)

This flag indicates the offset from the reference DMAP
statement. Depending on the sign the specific DMAP statement
may be above (-offset) or below (+offset) the referenced DMAP
statement. (Integer; Default=0)
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Remarks:

1.

The ALTER statement must be used in conjunction with the COMPILE
Executive Control statement. Note: ALTER statements cannot be used in
conjunction with an MALTER statement, and therefore, should never
immediately follow this statement.

If an MALTER statement is used in conjunction with the ALTER statement,
then the MALTER should be placed above the COMPILE statements. Failure
to place the MALTER in this position may cause ALTER statements to be
ignored.

The ALTERs can reference the DMAP statements in any order within a
subDMAP. Two restrictions on ordering are:

* K2 or ’string2’(occurence, offset) references must refer to a DMAP
statement number that is greater than or equal to the k1 or
’stringl’(occurrence,offset) reference within a single ALTER
statement.

* Klor’stringl’ and k2 or ’string2’ cannot overlap DMAP line positions
with another ALTER that references the same subDMAP.

The ’stringl’ or 'string2’ used as a search pattern will apply to one complete
DMAP statement-i.e., a multiline DMAP statement will be searched for a
pattern match as if each 72 character line of the DMAP statement were
concatenated together into one string-all blanks and comments (either
embedded or immediately preceding the DMAP statement) will be retained.
However, comments are ignored for the following type of alter:

alter “~ *gp0’

Within a SUBDMAP, both ’stringl’ and ’string2’ will be used to search for a
pattern match starting at the beginning of the subDMAP-not at the current
position of the last string match.

The special characters (metacharacters) used for string searching are
described in Remark 9. The characters <,>, and $, which are common DMAP
characters, are also special metacharacters. If they are to be used in the search
string as regular characters, then they must be preceded by a backward slash
(\). For example, to find the string

IF(DDRMM >=-1)
the command is
ALTER’IF (DDRMM \>=-1)' $
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7. The ALTER statement must not exceed 72 characters (no continuations are
allowed).

8. ’string?2’ (r2,02) can be defaulted to 'stringl’ (r1,01) by using a null string ().
For example, the alter statement

ALTER ’string1’(r1,01),”
is equivalent to
ALTER ’string1’(r1,01),’string1’(r1,01)

The defaults for (r2,02) using the null string can be overridden by specifying
(r2,02).

As another example, the alter statement
ALTER ’string1’(r1,01),”(r2,02)

is equivalent to
ALTER ’string1’(r1,01),’string1’(r2,02)

9. Metacharacters*;

Matches any single character except newline.

* Matches any number (including zero) of the single
character (including a character specified by a regular
expression) that immediately precedes it. For example,

since “.” (dot) means any character, “.*” means “match
any number of characters”.

[..] Matches any one of the characters enclosed between the

or<> brackets. For example, “[AB]” matches either “A” or “B”.
A range of consecutive characters can be specified by
separating the first and last characters in the range with
a hyphen. For example “[A-Z]” will match any
uppercase letter from A to Z and “[0-9]” will match any
digit from 0 to 9. Some metacharacters lose special
meaning inside brackets. A circumflex (”) as the first
character in the bracket tries to match any one character

not in the list.
~or! Requires that the following regular expression be found
or at the beginning of the line. Note, that these

metacharacters may lead to UFM 802 if the preceding
line is a comment.
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$ Requires that the preceding regular expression be found
at the end of the line.

\ Treats the following special character as an ordinary
character. For example “\.” stands for a period and “\*”
for an asterisk. Also, to search for a tic (’), the search
string must be single quotes.

Marks the beginning and end of a pattern to be matched.
Note: Nonportable characters such as [ ] and ~ should be
replaced (e.g., ™ ->!and [ ] -><>) if portability is required.
However, all the above characters are recognized by MD
Nastran.

10. If a string-based alter uses the “!I”” in the expression (find occurrence at the
beginning of line), it is possible MD Nastran will fail with USER FATAL
MESSAGE 802.

Examples:

1. The following alter will insert a MATPRN DMAP statement after the first
occurrence of the string 'SDR2’ in sSubDMAP DSASTAT.

SOL 101

COWPI LE DSASTAT $
ALTER ' SDR2’ $
MATPRN OESDS1// $
CEND

2. The following alter will delete the second occurrence of the OUTPUT4
DMAP statement in sSubDMAP DSASTAT and replace it with a MATPRN
DMAP statement.

saL 101

COVPI LE DSASTAT $

ALTER * OUTPUT4’ (2),’ OUTPUT4’ (2) $
$ OR

$ ALTER ' OUTPUT4' (2),'" $

MATPRN OESDS1// $

CEND
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APP Specifies Solution Sequence Approach

Selects heat transfer analysis in the linear static SOLs 101 or a coupled analysis
combining heat transfer and structural analysis in SOL 153.

Format:

APP approach

Describer Meaning

approach Specifies one of the following:
HEAT Indicates that heat transfer is to be performed in
SOLs 101.

COUPLED Indicates that a coupled analysis combining heat
transfer and structural analysis in SOL 153.

Remarks:
1. The APP statement is optional.

2. The APP HEAT statement applies only to linear static SOLs 101. The APP
HEAT statement is not required in SOLs 153 and 159, or in SOL 101 if
PARAM,HEATSTAT,YES is specified.

3. The NASTRAN HEAT=1 statement is an alternate specification of
APP HEAT. See “nastran Command and NASTRAN Statement” on page 1.

Example:

The following requests a heat transfer rather than a structural analysis in Solution
Sequence 101.

saL 101
APP HEAT
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CEND End of Executive Control Delimiter
Designates the end of the Executive Control Section.
Format:

CEND

Remark:

1. CEND is an optional statement. If CEND is not specified, then the program
will automatically insert one.
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COMPILE Compiles DMAP Statements
Requests the compilation of a subDMAP, subDMAP alter, or NDDL sequence.

Format 1: Compiles a subDMAP or subDMAP alter sequence

COMPILE [SUBDMAP} subDMAP-name [SOUIN = souin-DBset SOUOUT = souout-DBset,
DMAP

OBJOUT = objout-DBset| -1ST || REF || DECK
NOLIST| |NOREF| | NODECK

Format 2: Compiles an NDDL sequence

COMPILENDDL:nddI-name({ SOUIN = souin-dbset H LIST H REF H DECK }]
SOUOUT = souout-dbset | [[NOLIST | [NOREF | [ NODECK

Examples:
1. The following compiles an alter in subDMAP PHASEIDR.

COVPI LE PHASE1DR
ALTER ' CALL PHASE1A
CEND

2. The following compiles a subDMAP called MYDMAP. (SUBDMAP and
END are DMAP statements; see MD Nastran 2006 DMAP Programmer’s
Guide.)

COWPI LE MYDIVAP LI ST REF
SUBDVAP MYDVAP $

END $
CEND

3. The following obtains a listing of the NDDL.

ACQUI RE NDDL
COVPI LE NDDL=NDDL LI ST
CEND
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Describer Meaning

subDMAP-name  The name of a sSubDMAP sequence. SUbDMAP-name must be 1
to 8 alphanumeric characters in length and the first character
must be alphabetic. The keywords DMAP and SUBDMAP are
optional and do not have to be specified.

nddl-name The name of an NDDL sequence. (Character; 1 to 8 alphanumeric
characters in length and the first character must be alphabetic.)
The keyword NDDL must be specified.

souin-DBset The name of a DBset from which the subDMAP or NDDL source
statements will be retrieved. (Character; 1 to 8 alphanumeric
characters in length and the first character must be alphabetic.)
The default is MSCSOU if the next statement is not a subDMAP
statement.

souout-DBset The name of a DBset on which the subDMAP or NDDL source
statements will be stored. (Character; 1 to 8 alphanumeric
characters in length and the first character must be alphabetic.)
The default is the SCRATCH DBset.

objout-DBset The name of a DBset on which the subDMAP object code will be
stored. (Character; 1 to 8 alphanumeric characters in length and
the first character must be alphabetic.) The default is the OBJSCR
DBset.

LIST,NOLIST LIST requests a compiled listing of the subDMAP or NDDL
sequence. NOLIST suppresses the listing. NOLIST is the default.

REF,NOREF REF requests a compiled cross reference of the subDMAP or
NDDL sequence. NOREF suppresses the cross reference. NOREF
is the default.

DECK,NODECK  DECK requests the subDMAP or NDDL source statements to be
written to the PUNCH file. NODECK suppresses the writing to
the PUNCH file. NODECK is the default.

Remarks:

1. SubDMAP names for MD Nastran solution sequences are given in the SOL
statement description. The “COMPILER LIST REF” statement may be used
to determine the appropriate subDMAP-name.
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2. IfasubDMAP is being compiled and SOUIN=souin-DBset is specified, then
an ALTER Executive Control statement or an INCLUDE statement which
contains an ALTER statement as the first non comment line, must appear
immediately after this statement. If not, then the SUBDMAP DMAP
statement must appear immediately after this statement. See MD Nastran
2006 DMAP Programmer’s Guide.

3. Starting in Version 69, DBsets USRSOU and USROBJ were no longer
automatically created. They must be initialized by the INIT FMS statement
and then may be specified for souin-dbset (or souout-dbset) and
objout-dbset, respectively. They may be used to store the subDMAP source
statements and object code on the primary database for re-execution in a
subsequent run. For example:

In the first run, the following COMPILE statement compiles and stores a
SubDMAP called MYDMAP.

COVPI LE MYDIVAP SCUOUT=USRSCQU OBJOUT=USRCBJ
SUBDVAP MYDVAP $

END $
CEND

In the second run, the SOL statement is used to execute the MYDMAP stored
in the previous run. The LINK statement is required to retrieve the object
code from the USROBJ DBset.

SOL MYDVAP
LI NK MYDVAP | NCL=USROBJ
CEND

In the third run, the COMPILE statement is used to alter MYDMAP and
execute.

SOL MYDVAP
COWPI LE MYDVAP SQOUI N=USRSQU
ALTER. ..

CEND
4. If SOUQUT or OBJOUT is specified and a subDMAP with the same name as

subDMAP-name already exists on the database, then its source statements or
object code will be replaced.
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5. A COMPILE statement is required for each subDMAP to be compiled. If two
or more COMPILE statements reference the same subDMAP name, then
only the last is used in the linking of the object code. If the COMPILE
statement is being used only to alter a subDMAP and two or more COMPILE
statements reference the same subDMAP name, then the multiple alters are
assembled and the subDMAP is compiled only once.

6. Only one COMPILE statement for an NDDL sequence may be specified in
the input file.

= SOUIN=souin-DBset requests only a compilation of the NDDL
sequence stored on souin-DBset for purposes of obtaining a listing or
a cross reference, and it cannot be modified with the ALTER
statement. See Remark 3. COMPILE NDDL=NDDL
SOUIN=MSCSOQU LIST requests a listing of the MD Nastran NDDL
sequence. The ACQUIRE FMS statement or the SOL statement must
be specified in order to attach the corresponding Delivery Database.

* Toalter the MD Nastran NDDL sequences, the entire modified NDDL
sequence is included after the COMPILE statement and
SOUIN=souin-DBset is not specified.

= SOUOUT=souout-DBset requests the storage of the NDDL source
statements on the souout-DBset and may not be specified with
SOUIN=souin-DBset.

7. The COMPILER statement may be used to override the defaults of NOLIST,
NOREF, and NODECK. In other words, if LIST or NOLIST, REF or NOREF,
or DECK or NODECK is not specified, then the corresponding option on the
COMPILER statement will be used. In the following example, REF on the
COMPILER statement will override the default of NOREF on the COMPILE
statement.

COWPI LER REF
COWPI LE MYDVAP
8. MSCSOU and MSCOBJ, specified with SOUOUT and OBJOUT, are special
DBsets similar to USRSOU and USROBJ except that they are used in the
creation or modification of a delivery database. For an example application,
see the MSC.Nastran 2005 r2 Installation and Operations Guide.
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COMPILER DMAP Compiler Output Options

Requests compilation of a DMAP sequence and/or overrides defaults on the
COMPILE statement.

Format:

COMPILER[=] LIST DECK REF GO SORT
NOLIST | | NODECK| |[NOREFE| | NOGO| | NOSORT

Describer Meaning

LIST, NOLIST LIST requests the compilation listing of the solution sequence.
NOLIST suppresses the listing.

DECK, DECK requests that the DMAP source statements of the solution

NODECK sequence be written to the PUNCH file. NODECK suppresses the
DECK option.

REF, NOREF REF requests a compilation cross reference. NOREF suppresses a
compilation cross reference.

GO, NOGO GO requests the execution of the solution sequence following
compilation. NOGO requests termination following compilation.

SORT, SORT compiles subDMAPSs in alphabetical order. NOSORT

NOSORT compiles subDMAPs in calling sequence order.

Remarks:

1. REFisequivalent to DIAG 4. LIST is equivalent to DIAG 14. DECK is
equivalent to DIAG 17.

2. NOGO is an alternative to NOEXE on the SOL statement.

3. This statement provides the user a means of obtaining a compilation or
source listing, or both, of a complete solution sequence, including all the
component SUbDMAPs.

4. See the COMPILE statement to compile a single subDMAP.

5. This statement also requests the automatic link of the solution sequence.
Therefore, all objects must be created in the current run or obtained from the
DBset such as USROBJ. See the COMPILE statement for how to create and
store objects.
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6. The COMPILER statement may be used to override the defaults of NOLIST,
NOREF, NODECK on the COMPILE entry when they are not explicitly
specified. However, COMPILER LIST produces a list of the entire solution
sequence. If a listing of only specific subdmaps are desired, then COMPILER
LIST should not be specified and the LIST request should be made on the
COMPILE entry.

COWPI LER REF
COWPI LE MYDIVAP

Example:
COWPI LER=LI ST
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DIAG Requests Diagnostic Output
Requests diagnostic output or special options.

Format:

DIAG [=] k1[K2, ..., kn]

Describer Meaning
ki A list separated by commas and/or spaces of desired diagnostics.
Remarks:

1. The DIAG statement is optional.

2. Multiple DIAG statements are allowed.

3. The following table lists the possible values for ki and their corresponding

actions:

k=1 Dumps memory when a nonpreface fatal message is
generated.

k=2 Prints database directory information before and after

each DMAP statement. Prints bufferpooling information.

k=3 Prints “DATABASE USAGE STATISTICS” after
execution of each functional module. This message is the
same as the output that appears after the run terminates.
See the “Output Description” on page 373 of the
MSC.Nastran Reference Guide.

k=4 Prints cross-reference tables for compiled sequences.
Equivalent to the COMPILER REF statement.

k=5 Prints the BEGIN time on the operator’s console for each
functional module. See the “Output Description” on
page 373 of the MSC.Nastran Reference Guide.

k=6 Prints the END time for each functional module in the log
file or day file and on the operator’s console. Modules that
consume less time than the threshold set by SYSTEM(20)
do not create a message. See the “Output Description” on
page 373 of the MSC.Nastran Reference Guide.

k=7 Prints eigenvalue extraction diagnostics for the Complex
Determinate method.



k=8

k=10

k=11
k=12

k=13

k=14

k=15
k=16

k=17

k=18

k=19

k=20

k=21
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Prints matrix trailers as the matrices are generated in the
Execution Summary Table. See the “Output Description”
on page 373 of the MSC.Nastran Reference Guide.

Prints a message in the. f04 when EQUIV and EQUIVX
perform a successful equivalence; in other words, both the
input and output exists.

Uses alternate nonlinear loading in linear transient
analysis. Replaces N, , ; with (N, , ; + N, + N, _,)/3

DBLOAD, DBUNLOAD, and DBLOCATE diagnostics.

Prints eigenvalue extraction diagnostics for complex
Inverse Power and complex Lanczos methods.

Prints the open core length (the value of REAL on VAX
computers). See the “Output Description” on page 373 of
the MSC.Nastran Reference Guide.

Prints solution sequence. Equivalent to the COMPILER
LIST statement.

Prints table trailers.

Traces real inverse power eigenvalue extraction
operations

Punches solution sequences. Equivalent to the
COMPILER DECK statement.

In aeroelastic analysis, prints internal grid points
specified on SET2 Bulk Data entries.

Prints data for MPYAD and FBS method selection in the
Execution Summary Table.

Similar to DIAG 2 except the output appears in the
Execution Summary Table and has a briefer and more
user-friendly format. However, the .f04 file will be quite
large if DIAG 20 is specified with an MD Nastran solution
sequence. A DMAP Alter with DIAGON(20) and
DIAGOFF(20) is recommended. DIAG 20 also prints
DBMGR, DBFETCH, and DBSTORE subDMAP
diagnostics. See the MD Nastran 2006 DMAP Programmer’s
Guide.

Prints diagnostics of DBDIR and DBENTRY table.
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k=22
k=23
k=24

k=25
k=26

k=27

k=28

k=29

k=30

k=31

k=32
k=33
k=34
k=35

k=36

EQUIV and EQUIVX module diagnostics.
Not used.

Prints files that are left open at the end of a module
execution. Also prints DBVIEW diagnostics.

Outputs internal plot diagnostics.

Dynamic file allocation diagnostics on IBM/MVS
computers.

Prints Input File Processor (IFP) table. See the
MSC.Nastran Programmer’s Manual, Section 4.5.9.

Punches the link specification table. (XBSBD). The Bulk
Data and Case Control Sections are ignored, and no
analysis is performed.

Process link specification table update. The Bulk Data and
Case Control Sections are ignored, and no analysis is
performed. See the MSC.Nastran Programmer’s Manual,
Section 6.10.3.1.

In link 1, punches the XSEMii data (i.e., set ii via DIAG 1
through 15). The Bulk Data and Case Control Sections are
ignored, and no analysis is performed. After link 1, this
turnson BUG output. Used also by MATPRN module. See
also Remark 5 on the “TSTEP” on page 2587 Bulk Data
entry.

Prints link specification table and module properties list
(MPL) data. The Bulk Data and Case Control Sections are
ignored, and no analysis is performed.

Prints diagnostics for XSTORE and PVA expansion.
Not used.
Turns off plot line optimization.

Prints diagnostics for 2-D slideline contact analysis in
SOLs 106 and 129.

Prints extensive tables generated by the GP0O module in
p-version analysis.



k=37

k=38

k=39

k=40

k=41
k=42

k=43
k=44

k=45

k=46
k=47

k=48
k=49

k=50
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Disables the superelement congruence test option and
ignores User Fatal Messages 4277 and 4278. A better
alternative is available with PARAM,CONFAC. See
“Parameters” on page 659.

Prints material angles for CQUAD4, CQUADS, CTRIA3,
and CTRIAG elements. The angle is printed only for
elements that use the MCID option of the connection
entry.

Traces module FA1 operations and aerodynamic splining
in SOLs 145 and 146.

Print constraint override/average information for edges
and faces in p-adaptive analysis

Traces GINO OPEN/CLOSE operations.

Prints output on FO04 file the usage statistic for datablock
defined in the FMS command, MEMLIST.

Not used.

Prints a mini-dump for fatal errors and suppresses user
message exit.

Prints the same database directory information as DIAG 2
except that it prints only after each DMAP statement.

Used by MD Nastran development for GINO printout.

Prints DBMGR, DBFETCH, and DBSTORE subDMAP
diagnostics.

Used by MD Nastran development for GINO printout.

DIAG 49 is obsolete and should not be used. The utility
fO4rprt should be used to summarize the f04 Execution
Summary instead.

Traces the nonlinear solution in SOLs 106, 129, 153, and
159. Prints subcase status; echoes NLPARM, NLPCI, and
TSTEPNL entry fields; and prints initial arc-length. Prints
iteration summary only in SOLs 129, and 159.
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k=51

k=52

k=53

k=54

k=55
k=56

k=57

k=58
k=59
k=60

k=61
k=62
k=63

k=64

Examples:
Dl AG 8, 53

In static aeroelastic analysis (SOL 144), prints
transformation information associated with the
generation of the DJX matrix in the ADG module and
intermediate solutions information in the ASG module.

Prints intermediate displacement, load error vectors, and
additional iteration information helpful to debugging in
SOLs 106, 129, 153, and 159.

Disables the printing of errors at each time step in SOLs
129 and 159.

MESSAGE module output will also be printed in the
execution summary table. See the “Output Description”
on page 373 of the MSC.Nastran Reference Guide.

Linker debug print.
Performance timing.

Extended print of Execution Summary table (prints all
DMAP statements and RESTART deletions). See the
“Output Description” on page 373 of the MSC.Nastran
Reference Guide.

Executive table (XDIRLD) performance timing and
last-time-used (LTU) diagnostics.

Data block deletion debug and timing constants echo.
Buffpool debug printout.

Prints diagnostics for data block cleanup at the end of
each module execution in subroutines DBCLN, DBEADD,
and DBERPL.

GINO block allocator diagnostics.
GINO block manager diagnostics.

Prints each item checked by the RESTART module and its
NDDL description.

Requests upward compatibility DMAP conversion from
Version 65 only. Ignored in Version 70.5 and later
systems.
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or

DI AG 8
DI AG 53
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DOMAINSOLVER Domain Decomposition Solution Method

Selects domain decomposition solution methods.

Format:
STAT
DOF
DOMAINSOLVER | MODES | 1| pARTOPT = | griD |, NUMDOM = int,
FREQ
ACMS FREQ
UPFACT = real, TREF = [SINGLE]ALLOC = [ STATIC }PRINT = [YES},
MULTI DYNAMIC NO

NCLUST = int, CLUSTSZ = int)]

Examples:
DOMAINSOLVER STAT (PARTOPT=DOF)

DOMAINSOLVER ACMS (UPFACT=15NUMDOM=128)

For DOMAINSOLVER ACMS, there are additional parameters UPFACT, ALLOC,
and PRINT. The keywords function as follows:

STAT Linear Statics

MODES Normal Modes

FREQ Frequency Response

ACMS Automated Component Modal Synthesis

The description of the parameters is as follows:

PARTOPT Partitioning option. Selects which domain is to be decomposed.
DOF Degree of Freedom domain
GRID Grid point (Geometric) domain
FREQ Frequency domain

The default is dependent upon solution sequence. See Table 3-2 for
further descriptions.
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Selects the number of domains as follows:

If NUMDOM =0 or 1, then the model will not be split. Default depends
on the model size and the value of PARTOPT. For PARTOPT=GRID,
the default NUMDOM is determined by the number of grid points as
follows:

NGRID <= 2,000; NUMDOM =4

2,000 <= NGRIDS < 10,000; NUMDOM = 16
10,000 <= NGRIDS < 50,000; NUMDOM = 32
50,000 <= NGRIDS < 100,000; NUMDOM = 64
100,000 <= NGRIDS < 300,000; NUMDOM = 128
300,000 <= NGRIDS; NUMDOM = 256

For PARTOPT=DOF, the default NUMDOM is determined by the
number of degrees of freedom in the analysis set, as follows:

NDOF <= 5000; NUMDOM = 2

5,000 < NDOF <= 20,000; NUMDOM =4

20,000 < NDOF <= 50,000; NUMDOM = 8

50,000 < NDOF <= 200,000; NUMDOM = 16
200,000 < NDOF <= 500,000; NUMDOM = 32
500,000 < NDOF <= 1,000,000; NUMDOM = 64
1,000,000 < NDOF <= 2,000,000; NUMDOM = 128
2,000,000 < NDOF <= 4,000,000; NUMDOM = 256
4,000,000 < NDOF <= 8,000,000; NUMDOM = 512
8,000,000 < NDOF; NUMDOM = 1024

The model will be split into NUMDOM domains.

Default = dmp; if NUMDOM has any other value, it will automatically
be set to dmp (= no. of processors used for the run). The model will be
divided into NUMDOM domains in either the geometric (grid based)
or DOF domains, depending on the value of PARTOPT.

Default = dmp; if NUMDOM has any other value, it will be reset to dmp
(= no. of processors used for the run). The model will be divided into
NUMDOM domains in either the frequency, geometric (grid based) or
DOF domains, depending on the value of PARTOPT.

Default = dmp; if NUMDOM has any other value, it will automatically
be set to dmp (= no. of processors used for the run). The frequency
range will be divided into NUMDOM regions which are then solved
independently.
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UPFACT
(ACMS)

TREE
(ACMS)

ALLOC
(ACMS)

PRINT

(ACMS)

NCLUST
(MODES)

CLUSTSZ
(MODES)

By default, the frequency range used for upstream component modes
is two times larger than the desired range on the EIGR/L entry. To
modify this factor, specify the UPFACT parameter (Real; Default=2.0).

Specifies the type of elimination tree to use:
TREE = MULTI: binary multilevel tree (Default)
TREE = SINGLE: single level tree

A multilevel tree requires that the number of domains be a power of
two and be evenly divisible by dmp, the number of processors specified
for the run; otherwise a single level tree will be used automatically.

Determines how superelements are assigned to processors:

ALLOC = STATIC: components are divided evenly at job start
(Default)

ALLOC = DYNAMIC: components are assigned to processors on a
first come, first served basis. This option is effective when one or more
processor is heavily loaded and/or has a slower computational rate.

Controls intermediate print of upstream and data recovery processing
in FO6 and FO04 files. Default="NO’. If PRINT=NO and an error occurs
upstream, the intermediate output is placed in a separate output file
named “jid.acms_out” for examination.

Specifies the number of frequency segments for hierarchic parallel
Lanczos. The frequency range is divided into NLCUST segments, and,
if PARTOPT=dof, the stiffness and mass matrices are partitioned into
dmp/NCLUST matrix domains; if PARTOPT=grid, or if PARTOPT is
not specified, the model geometry is partitioned into dmp/NCLUST
domains.

Specifies the number of matrix or geometric domains for hierarchic
parallel Lanczos. If PARTOPT=dof, the stiffness and mass matrices are
partitioned into CLUSTSZ matrix domains; if PARTOPT=grid, or if
PARTOPT is not specified, the model geometry is partitioned into
CLUSTSZ domains. In either case, the frequency range is divided into
dmp/CLUSTSZ frequency segments.

Table 3-1 shows the availability of partitioning methods with each analysis type. An
asterisk (“*””) indicates a supported implementation.
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Table 3-1 Analysis Types and Partitioning Methods

Solution DMP Partitioning Methods Available
Sequence | Method
101 STAT *
ACMS *
MODES * * * * *
103
ACMS * *
108 FREQ *
MODES * * *
111 ACMS * * * * *
FREQ *
MODES *
112
ACMS *
MODES * * *
200 ACMS * * * * *
FREQ *

The DOMAINSOLVER command is optional. If “dmp=""is specified on the command
withouta DOMAINSOLVER command in the Executive Section, the following actions
will result based on solution sequence.

Table 3-2 DOMAINSOLVER Defaults

colition Default DOMAINSOLVER Options
Number DMP Method Partitioning Option
101 STAT GRID
MODES GRID
103
ACMS DOF
108 FREQ FREQ
MODES FREQ
111 FREQ FREQ
ACMS DOF
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Table 3-2 DOMAINSOLVER Defaults

colition Default DOMAINSOLVER Options
Number DMP Method Partitioning Option
112 MODES FREQ
MODES DOF
200 FREQ FREQ
ACMS DOF

Remarks:

1. A multi-level tree requires the number of tip superelement (i.e., NUMDOM)
to be evenly divisible by the number of processors specified for the run;
otherwise the program will switch to a single-level tree automatically.

2. Ifboth NLCUST and CLUSTSZ are specified, then the product (NCLUST) X
(CLUSTSZ) should equal dmp. If not, the CLUSTSZ parameter is ignored.




ECHO | 133

Controls Printed Echo

ECHO Controls Printed Echo
Controls the echo (printout) of the Executive Control Section.

Formats:
ECHOOFF
ECHOON
Remarks:
1. The ECHO statement is optional.

2. ECHOOFF suppresses the echo of subsequent Executive Control statements.
ECHOON reactivates the echo after an ECHOOFF statement.
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ENDALTER End of DMAP Alter
Designates the end of an alter.
Format:

ENDALTER

Remark:

1. The ENDALTER statement is required when using an alter unless the alter
package ends with the CEND, COMPILE, or LINK statement.
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GEOMCHECK  Specifies Geometry Check Options

Specifies tolerance values and options for optional finite element geometry tests.

Format:
FATAL
GEOMCHECK test_keyword [= tol_value], [MSGLIMIT = n], | MSGTYPE = INFORM],
WARN
[SUMMARY], [NONE]

Describer Meaning

test_keyword A keyword associated with the particular element geometry test.
See Remark 2. for a list of acceptable selections.

tol_value Tolerance value to be used for the specified test. See Remark 2. for
default values of the test tolerances.

n The minimum number of messages that will be produced. The
default is 100 messages for each element type. See Remark 3.

FATAL Geometry tests that exceed tolerance values produce fatal
messages. See Remark 4.

INFORM Geometry tests that exceed tolerance values produce informative
messages. See Remark 4.

WARN Geometry tests that exceed tolerance values produce warning
messages. See Remark 4.

SUMMARY A summary table of the geometry tests performed is produced. No
individual element information messages are output.

NONE None of the optional element geometry tests will be performed.

Remarks:

1. The GEOMCHECK directive controls the number and severity of certain
informational and warning messages produced by element matrix
generation geometry checking operations. Controls are currently available
for the CQUAD4, CQUADR, CTRIA3, CTRIAR, CHEXA, CPENTA,
CTETRA, CBAR and CBEAM elements only. Multiple GEOMCHECK
directives may be present. Continuations are acceptable.
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2. The following table summarizes the acceptable specifications for
test_keyword.

Value

Name ‘ Type Default Comment

Q4_SKEW Real>0.0 30.0 | Skew angle in degrees
Q4 _TAPER [ Real>0.0 0.50 | Taper ratio
Q4_WARP Real>0.0 0.05 | Surface warping factor
Q4_IAMIN | Real>0.0 30.0 | Minimum Interior Angle in degrees
Q4_IAMAX | Real>0.0 150.0 | Maximum Interior Angle in degrees
T3 SKEW Real>0.0 10.0 | Skew angle in degrees
T3 IAMAX | Real>0.0 160.0 | Maximum Interior Angle in degrees
TET_AR Real>0.0 100.0 | Longest edge to shortest edge aspect ratio
TET_EPLR Real>0.0 0.50 | Edge point length ratio
TET_DETJ Real 0.0 [ | J | minimum value
TET DETG | Real 0.0 [ | J | minimum value at vertex point
HEX_AR Real>0.0 100.0 | Longest edge to shortest edge aspect ratio
HEX_EPLR | Real>0.0 0.50 | Edge point length ratio
HEX_DETJ | Real 0.0 [ | J ] minimum value
HEX_WARP | Real>0.0 0.707 | Face warp coefficient
PEN_AR Real>0.0 100.0 | Longest edge to shortest edge aspect ratio
PEN_EPLR | Real>0.0 0.50 | Edge point length ratio
PEN_DETJ Real 0.0 [ | J | minimum value
PEN_WARP | Real>0.0 0.707 | Quadrilateral face warp coefficient
BEAM_OFF | Real>0.0 0.15 | CBEAM element offset length ratio
BAR_OFF Real>0.0 0.15 | CBAR element offset length ratio

where:

= Test_keyword names starting with the characters Q4 are applicable to
CQUAD4 and CQUADR elements. Test_keyword names starting
with the characters T3 are applicable to CTRIA3 and CTRIAR
elements. Test_keyword names starting with the characters TET_ are
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applicable to CTETRA elements. Test_keyword names starting with
the characters HEX_ are applicable to CHEXA elements.
Test_keyword names starting with the characters PEN_ are
applicable to CPENTA elements.

Skew angle for the quadrilateral element is defined to be the angle
between the lines that join midpoints of the opposite sides of the
guadrilateral. Skew angle for the triangular element is defined to be
the smallest angle at any of the three vertices.

Interior angles are defined to be the angles formed by the edges that
meet at the corner node of an element. There are four for quadrilateral
shapes and three for triangular shapes.

Taper ratio for the quadrilateral element is defined to be the absolute
value of [the ratio of the area of the triangle formed at each corner grid
point to one half the area of the quadrilateral - 1.0]. The largest of the
four ratios is compared against the tolerance value. It may be noted
that as the ratio approaches 1.0, the shape approaches a rectangle.

Surface warping factor for a quadrilateral is defined to be the distance
of the corner points of the element to the mean plane of the grid points
divided by the average of the element diagonal lengths. For flat
elements (all of the grid points lie in a plane), this factor is zero.

The edge point length ratio test is only performed for the solid
elements when edge node points exist. The test evaluates the relative
position of the edge node point along a straight line connecting the
two vertex nodes of that edge. Ideally, the edge point should be
located on this line at a point midway between the two end points.
The default tolerance allows the edge node to be positioned anywhere
between the two quarter points on this line. In addition, the angles
between the lines joining the edge node and the end points are
determined. If the angle is greater than 30°, then the edge point
length ratio test is considered violated and a diagnostic message will
be generated if appropriate.

The face warp coefficient test tolerance is the cosine of the angle
formed between the normal vectors located at diagonally opposite
corner points on each face surface. This value is 1.0 for a face where all
4 corners lie in a plane. The default tolerance allows angles of up to
45° before a message is generated.
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3. Asingle line of output summarizing the results of all tests for an element will
be output if any of the geometry tests exceeds the test tolerance. Only the first
n of these messages will be produced. A summary of the test results
indicating the number of tolerances exceeded as well as the element
producing the worst violation is also output. If the SUMMARY keyword has
been specified, only the summary table is produced and none of the single
line element messages will be output.

4. When SUMMARY is not specified, each geometry test that exceeds the
tolerance will be identified in the single line output summary by an indicator
based on the specification for MSGTYPE. For the FATAL option, the
indicator is “FAIL”; for the INFORM option, it is “xxxx”; for the WARN
option, itis “WARN?”. If the FATAL option is specified and any test fails, the
run is terminated.

Examples:

1. Set the tolerance for the CQUADA4 element skew angle test to 15.0 degrees
and limit messages to 50.

GEOMCHECK Q4 _SKEW=15.0,MSGLIMIT=50

2. Limit messages to 500 for each element type.
GEOMCHECK MSGLIMIT=500

3. Set the message type to fatal for CQUAD4 element taper tests.
GEOMCHECK Q4_TAPER,MSGTYPE=FATAL

4. Request summary table output only using default tolerance values.
GEOMCHECK SUMMARY
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ID Comment
Specifies a comment.
Format:
ID [=]i1,i2
Describer Meaning
il1,i2 Character strings (1 to 8 characters in length and the first character
must be alphabetic).
Remark:

1. The ID statement is optional and not used by the program.
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INCLUDE Inserts External File

Inserts an external file into the input file. The INCLUDE statement may appear
anywhere within the input data file.

Format:

INCLUDE ’filename’

Describer Meaning

filename Physical filename of the external file to be inserted. The user must
supply the name according to installation or machine requirements. It
is recommended that the filename be enclosed by single right-hand
quotation marks ().

Example:

The following INCLUDE statement is used to obtain the Bulk Data from another file
called MYBULK.DATA:

SOL 101

| NCLUDE ' MYEXEC. DATA
CEND

TI TLE = STATI C ANALYSI S
LOAD = 100

BEG N BULK

ENDDATA

Remarks:

1. INCLUDE statements may be nested; that is, INCLUDE statements may
appear inside the external file. The nested depth level must not be greater
than 10.

2. The total length of any line in an INCLUDE statement must not exceed 72
characters. Long file names may be split across multiple lines. For example
the file:

/dir123/dir456/dir789/filename.dat
may be included with the following input:

INCLUDE ‘/dir123
/dir456
/dir789/filename.dat’

3. See the MSC.Nastran 2005 r2 Installation and Operations Guide for more
examples.
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LINK Links a Main SubDMAP

Links a main subDMAP to form a solution sequence.

Format:
LINK { n }[SOLOUT =solout-DBset EXECOUT - exeout-DBset,
subDMAP-name
INCLUDE - incl-DBset | ‘MAP | so| NAME = newname]
NOMAP
Describer Meaning
n The solution number of the main subDMAP. See the SOL

statement description for the list of valid numbers. (Integer>0)

SubDMAP-name The name of a main subDMAP. See the MD Nastran 2006 DMAP
Programmer’s Guide. (Character; 1 to 8 alphanumeric characters
in length and the first character must be alphabetic.)

solout-DBset The name of a DBset where the solution sequence executable and
the link table of the solution sequence may be stored. See Remark
6. (Character; 1 to 8 alphanumeric characters in length and the
first character must be alphabetic.)

exeout-DBset The name of an alternate DBset different than solout-DBset
where only the solution sequence executable may be stored. See
Remark 6. (Character; 1 to 8 alphanumeric characters in length
and the first character must be alphabetic.)

incl-DBset The name of a DBset where other subDMAP objects are
obtained. See Remark 2. (Character; 1 to 8 alphanumeric
characters in length and the first character must be alphabetic.)

newname A new name which is referenced by the SOL statement.
(Character; 1 to 8 alphanumeric characters in length and the first
character must be alphabetic; default is sSubDMAP-name.)

MAP Prints the link map. A link map will give the name of all the
subDMAPs that make up the solution sequence.

NOMAP Suppresses printing of the link map.
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Remarks:

1.

All DBsets specified on this statement must have the same BUFFSIZE. See
the “INIT” on page 95 FMS statement.

SubDMAP obijects are created with the COMPILE statement either in the
current run or obtained from previous runs. The LINK statement collects
objects in the following order:

= Objects created with the COMPILE statement in the current run.

= Objects residing on the DBset-name specified by the INCLUDE
keyword. The default is MSCOBJ.

Upon successful linking of a subDMAP, the subDMAP may be executed
with the SOL statement.

The LINK statement must appear after all the COMPILE packages, if any. A
compile package begins with the COMPILE statement and is delimited by
the ENDALTER, CEND, LINK, or another COMPILE statement.

The link table is necessary for COMPILER (or DIAG 4, 14, 17) Executive
statement requests and the automatic link process.

EXEOUT is useful in building delivery databases where executables are not
to be saved. EXEOUT will be defaulted to the same DBset as specified by
SOLOUT.

Examples:

1.

LINK STATICS

Links the STATICS main subDMAP. The program links any subDMAPSs
compiled in this run, with any other subDMAP objects called in STATICS
and stored on the MSCOBJ DBset.

LINK MYDMAP,SOLNAM=STATICS,SOLOUT=USROB],
NOMAP,INCLUDE=USROBJ

Links MYDMAP and rename the solution sequence executable to STATICS.
The executable will be saved on the USROBJ DBset. The order of search for
SubDMAP objects is:

* Compiled sUbDMAP in this run.
= USROBJ DBset.
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MALTER Inserts and/or Deletes DMAP Statements in Solution Sequences

Inserts or deletes DMAP statements by allowing a global “string” search across all
subDMAPs within the current solution sequence.

Format:

MALTER ’stringl’[(occurrence,offset)] , ['string2’[(occurrence,offset)] ]
or

MALTER ’stringl’[(occurrence,offset)] , [k2]

Describer Meaning

stringl’ If string2’ or k2 is not specified, the subsequent DMAP
statements will be inserted after the first occurrence of
'stringl’.

'stringl’,’string2’ DMAP statements beginning with the first occurrence of

’stringl’ through DMAP statements containing the first
occurrence of "string2’ will be deleted and may be replaced
with subsequence DMAP statements.

k2 If k2 is specified, it is applied to the subDMAP in which
'stringl’ was found. (Integer>0)

occurrence This flag indicates which occurrence of the preceding string is
to be used, starting at the beginning of the subDMAP.
(Integer>0, Default=1)

offset This flag indicates the offset from the referenced DMAP
statement. Depending on the sign the specific DMAP
statement may be above (-offset) or below (+offset) the
referenced DMAP statement. (Integer, Default=0)

Remarks:

1. If an MALTER statement is used in conjunction with the ALTER statement,
then the MALTER should be placed above the COMPILE statements. Failure
to place the MALTER in this position may cause ALTER statements to be
ignored.
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. The MALTER statement can reference the DMAP statements in any order

within a sSubDMAP. Two restrictions on ordering are:

= K2 or’string2’(occurence,offset) references must refer to a DMAP line
number that is greater than or equal to the k1 or
’string1’(occurrence,offset) reference within a single MALTER
statement.

= ’stringl’ and k2 or ’string2’ cannot overlap DMAP line positions with
another MALTER that references the same subDMAP.

. The’stringl’ or 'string2’ used as a search pattern will apply to one complete

DMAP statement-i.e., a multiline DMAP statement will be searched for a
pattern match as if each 72 character line of the DMAP statement were
concatenated together into one string-all blanks and comments (either
embedded or immediately preceding the DMAP statement) will be retained.

. The special characters used for string searching are described in Remark 9.

The characters <, >, and $, which are common DMAP characters, are also
special metacharacters. If they are to be used in the search string as regular
characters, then they must be preceded by a backward slash (\). For
example, to find the string

IF (DDRMM >=-1)
the command is
ALTER ’IF (DDRMM \>=-1)' $

’string2’ (r2,02) can be defaulted to ’stringl’ (r1,01) by using a null string ().
For example, the alter statement

MALTER ’string1’(r1,01),”
is equivalent to
MALTER ’string1’(r1,01),’string1’(r1,01)

The defaults for (r2,02) using the null string can be overridden by specifying
(r2,02).

As another example, the alter statement
MALTER ’string1’(r1,01),”(r2,02)
is equivalent to
MALTER ’string1’(r1,01),’string1’(r2,02)
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6. The existing COMPILE statement options, such as LIST, XREF, SOUIN, etc.,
cannot be directly specified on the new MALTER statement. They are
obtained as follows:

* |f a COMPILE statement exists for the subDMAP referenced by the
MALTER, then options from this COMPILE statement will be used.

= Else, they will be taken from the COMPILER statement, with the
exception that the LIST, and SORT option is always on.

7. The MALTER string search order is as follows:

= All COMPILE statement references that are part of the existing
solution sequence (i.e., SOL=) are searched first.

= Then, all remaining subDMAPSs in the solution sequence are searched
in ascending alphabetical order.

= Within a subDMAP, both ’string1’ and ’string2’ will be used to search
for a pattern match starting at the beginning of the subDMAP-not at
the current position of the last string match.

8. The MALTER statement must not exceed 72 characters (no continuations are
allowed).

9. Metacharacters:

Matches any single character except newline.

* Matches any number (including zero) of the single character
(including a character specified by a regular expression) that

immediately precedes it. For example, since “.”” (dot) means any
character, “.*”” means “match any number of characters.”

[...] Matches any one of the characters enclosed between the

or< > brackets. For example, “[AB]” matches either “A” or “B”. A
range of consecutive characters can be specified by separating
the first and last characters in the range with a hyphen. For
example “[A-Z]” will match any uppercase letter from Ato Z
and “[0-9]” will match any digit from 0 to 9. Some
metacharacters lose special meaning inside brackets. A
circumflex (™) as the first character in the bracket tries to match
any one character not in the list.

~or! Requires that the following regular expression be found at the
or . beginning of the line.
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$ Requires that the preceding regular expression be found at the
end of the line.

\ Treats the following special character as an ordinary character.
For example “\.” stands for a period and “\*” for an asterisk.
Also, to search for a tic (’), the search string must be “\’”.

’ Marks the beginning and end of a pattern to be matched.

Note: Nonportable characters such as [ ] and ~ should be replaced
(e.g.,™ - land [] - <>)if portability is required. However,
all the above characters are recognized by MD Nastran.

10. Labels for use with the MALTER have been included in the solution
sequences. See Table 3-3. These labels will be maintained in future versions
and it is strongly suggested that alters which use the MALTER command
take advantage of the unigue MALTER labels. Use of the MALTER labels
will significantly reduce the time required to convert alters between
versions.

Table 3-3 DMAP Labels and Corresponding SubDMAP Positions

DMAP MALTER Labels

$MALTER: AFTER PREFACE MODULES

$MALTER TOP OF PHASE 1 SUPERELEMENT LOOP, AFTER PARAMETERS AND
QUALI FI ERS SET

$MALTER: AFTER SUPERELEMENT STI FFNESS, VI SCOUS DAMPI NG MASS, AND
ELEMENT STRUCTURAL DAMPI NG GENERATI ON (KJJZ, BJJZ, MIJZ, K4JJ)

$MALTER: AFTER X2GG MATRI CES READ (K2JJ, MJJ, B2JJ)

$MALTER: AFTER TOTAL SUPERELEMENT STI FFNESS, VI SCOUS DAMPI NG, AND MASS
FORMULATED, STRUCTURAL + DI RECT | NPUT

$MALTER: AFTER SUPERELEMENT LOAD GENERATI ON ( PJ)

$MALTER AFTER UPSTREAM SUPERELEMENT MATRI X AND LOAD ASSEMBLY (KGG,
BGG MG, K4GG, PG)

$MALTER: AFTER SUPERELEMENT MATRI X AND LOAD REDUCTI ON TO A- SET, STATIC
AND DYNAM C (KAA, KLAA, MAA, MLAA, BAA, KA4AA, PA)

$MALTER: BOTTOM OF PHASE 1 SUPERELEMENT LOOP

$MALTER: AFTER X2PP MATRI CES READ (K2PP, M2PP, B2PP)

$MALTER: AFTER SUPERELEMENT DI SPLACEMENT RECOVERY (UG

$MALTER AFTER ELEMENT STRESS, STRAIN, ETC. DATA RECOVERY, SORT1
(OUGVl, OES1, CEF1, ETC.)
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Table 3-3 DMAP Labels and Corresponding SubDMAP Positions (continued)

$MALTER AFTER ELEMENT STRESS, STRAIN, ETC. DATA RECOVERY, SORT2
(OUGV2, COES2, CEF2, ETC.)

$MALTER BOTTOM OF SUPERELEMENT DATA RECOVERY LOOP

$MALTER: USERDMAP - AFTER CALL PREFACE

Examples:

1. The following MALTER will inserta MATPRN DMAP statement to print the
KJJ matrix for each superelement.
soL 101
MALTER * MALTER AFTER SUPERELEMENT STI FFNESS .* GENERATI ON
MESSAGE //’ SEID="/SEID $
MATPRN KJJZ/ $

2. The following MALTER will add a user DMAP after the PREFACE modules
in SOL 100 (USERDMAP).

SCL 101
MALTER ' AFTER CALL PREFACE
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MODEL_CHECK Specifies Model Check Options

Specifies model checkout run and specifies options to be used.

Format:

MODEL_CHECK| MAT_DENSITY =

MAT_TEN =

OFF OFF
0 MAT_TECO = a ,
DEFAULT DEFAULT
OFF OFF
ajj MAT_DAMPING = Je :
DEFAULT DEFAULT

[CHECKOUT][PRINT = item_list]

Describer

Meaning

MAT_DENSITY

p
MAT_TECO

a

MAT_TEN

MAT_DAMPING

Ye

OFF
DEFAULT

CHECKOUT

Selects material density processing option.
Value to be used for the density.

Selects material thermal expansion direct coefficient
processing option.

Value to be used for the thermal expansion direct coefficients.

Selects material thermal expansion shear coefficient
processing option.

Value to be used for the thermal expansion shear coefficients.

Selects material structural element damping processing
option.

Value to be used for the structural element damping
coefficient.

Material property value is set to zero.

Material property value is set to system default value. See
Remark 3.

Selects model checkout solution option. See Remark 5.
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Describer Meaning
PRINT Selects items to be printed during model checkout solution.
item_list List of model data items to be printed during model checkout

run. If more than one item is specified, enclose the list in
parenthesis. See Remark 6.

Remarks:
1. The MODEL_CHECK statement is ignored in RESTART runs.

2. The values specified for material properties using the MODEL_CHECK
statement will be used to temporarily update data for all MAT1, MAT2,
MAT3, MAT8 and MAT9 bulk data entries only for the duration of the run.
These values do NOT replace data specified on the MATI Bulk Data entries.
Caution should be used when post-processing results via the param POST
options since operations using in-consistent data could be performed.

3. System default values of 0.0 have been defined for each of the properties.
The defaults can be changed using the following Nastran statement
keywords: DEF_DENS for MAT_DENSITY, DEF_TECO for MAT_TECO,
DEF_TEN for MAT_TEl) and DEF_DAMP for MAT_DAMPING.

4. The MAT_TECO describer causes the direct components of the thermal
expansion coefficient to be modified. The MAT_TEI) describer causes the
shear components of the thermal expansion coefficient to be modified.

5. The CHECKOUT option has the same effect asa PARAM,CHECKOUT,YES
bulk data entry.

6. The following table summarizes the acceptable specifications for the PRINT

item_list.
Value Output Generated Parameter
CSTM [ Coordinate systems PRTCSTM
BGPDT | Basic Grid point data PRTBGPDT

GPTT Grid point temperature data | PRTGPTT
MGG G-set Mass matrix PRTMGG
PG G-set load vectors PRTPG
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See the DMAP parameter descriptions in Section 5 for a discussion of the
parameter name in the last column of the table and the output generated.
The specification of a print item has the effect of adding a
PARAM,parameter,YES entry to the Case Control portion of the file.

Examples:

1.

Execute a basic model checkout run. No special output is required.
MODEL_CHECK CHECKOUT

Execute a model checkout run. Print coordinate system and basic grid point
data.

MODEL_CHECK CHECKOUT PRINT=(CSTM,BGPDT)

Execute a full solution. Modify the material density temporarily to a value
of 0.0.

MODEL_CHECK MAT_DENSITY=0OFF
or
MODEL_CHECK MAT_DENSITY=0.0

Execute a full solution. Temporarily modify the values for material density
and thermal expansion coefficient.

MODEL_CHECK MAT_DENSITY=0.001 MAT_TECO=1.0 MAT_TENJ=0.0



SOL | 151

Executes a Solution Sequence

SOL Executes a Solution Sequence

Specifies the solution sequence or main subDMAP to be executed.

Format:
soL { n } [SOLIN = obj-DBset NOEXE]
SuUbDMAP-name

Describer Meaning

n Solution number. See Remark 6. for the list of valid numbers.
(Integer>0)

subDMAP-name The name of a main subDMAP. See the MD Nastran 2006
DMAP Programmer’s Guide. (Character; 1 to 8 alphanumeric
characters in length and the first character must be alphabetic.)

obj-DBset The character name of a DBset where the OSCAR is stored. See
Remarks 1. and 2. (Character; 1 to 8 alphanumeric characters
in length and the first character must be alphabetic.)

NOEXE Suppresses execution after compilation and/or linkage of the
solution is complete. Also, the Bulk Data and Case Control
Sections are not read or processed.

Remarks:

1. If SOLIN keyword is not given and if there are no LINK statements within
the input data, the program will perform an automatic link. The program
will first collect the objects created in the current run by the COMPILE
statement and the remaining objects stored in the MSCOBJ DBset. The
program will then perform an automatic link of the collected objects.

2. If the SOLIN keyword is not given but a LINK statement is provided, the
SOLIN default will be obtained from the SOLOUT keyword on the LINK
statement.

3. The OSCAR (Operation Sequence Control ARray) defines the problem
solution sequence. The OSCAR consists of a sequence of entries with each
entry containing all of the information needed to execute one step of the
problem solution. The OSCAR is generated from information supplied by
the user’s entries in the Executive Control Section.

4. The SOLIN keyword will skip the automatic link and execute the OSCAR on
the specified DBset.
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5. The DOMAINSOLVER may be used in conjunction with Solution Sequences
101, 103, 108, and 111 to select domain decomposition solution methods.

6. The following Solution Sequences are currently available in MD Nastran:

Table 3-4 Solution Sequences

SOL
Number

SOL Name

Description

101 SESTATIC Statics with Options:
Linear Steady State Heat Transfer
Alternate Reduction
Inertia Relief
103 SEMODES Normal Modes
105 SEBUCKL Buckling with options:
Static Analysis
Alternate Reduction
Inertia Relief
106 NLSTATIC Nonlinear or Linear Statics
107 SEDCEIG Direct Complex Eigenvalues
108 SEDFREQ Direct Frequency Response
109 SEDTRAN Direct Transient Response
110 SEMCEIG Modal Complex Eigenvalues
111 SEMFREQ Modal Frequency Response
112 SEMTRAN Modal Transient Response
114 CYCSTATX | Cyclic Statics with Option:
Alternate Reduction
115 CYCMODE | Cyclic Normal Modes
116 CYCBUCKL | Cyclic Buckling
118 CYCFREQ Cyclic Direct Frequency Response
129 NLTRAN Nonlinear or Linear Transient Response
144 AESTAT Static Aeroelastic Response
145 SEFLUTTR | Aerodynamic Flutter
146 SEAERO Aeroelastic Response




SOL | 153

Executes a Solution Sequence

Table 3-4 Solution Sequences (continued)

SOL
Number

153 NLSCSH Static Structural and/or Steady State Heat Transfer
Analysis with Options:
Linear or Nonlinear Analysis

SOL Name Description

159 NLTCSH Transient Structural and/or Transient Heat Transfer
Analysis with Options:
Linear or Nonlinear Analysis

190 DBTRANS Database Transfer, “Output Description” on page 373
of the MSC.Nastran Reference Guide.

200 DESOPT Design Optimization
400 NONLIN Nonlinear static and transient analysis
Examples:
1. Inthe following example, SOL 103 is executed from MSCOBJ.
SOL 103

2. In the following example, the PHASEO subDMAP is altered, SOL 103 is
relinked onto the OBJSCR DBset (which is the default for SOLOUT), and
SOL 103 is executed.

SQL 103

COWPI LE PHASE1
ALTER 'DTI I N

TABPT SETREE,,,.// $

ENDALTER $

3. In the following example, the solution sequence called DYNAMICS is
executed from the USROBJ DBset.

SOL DYNAM CS SCLI N = USROBJ
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SOL 600,ID Executes MSC.Marc from Inside MD Nastran

Creates MSC.Marc input and optionally executes MSC.Marc from inside MD Nastran
Implicit Nonlinear (SOL 600)

Format:

SOL 600, ID PATH= COPYR= NOERROR OUTR=0p2,xdb,pch,f06,eig,dmap,beam,
sdrc,pst MARCEXE=SOLVE NOEXIT STOP= CONTINUE= S670PT=MSGMESH
SMEAR

Examples:

SOL 600,106 PATH=/progs/marc2003/tools OUTR=0p2,f06
SOL 600,106 PATH=1 STOP=1

SOL 600,106 PATH=1 CONTINUE=1

SOL 600,106 PATH=1 MARCEXE=SOLVE OUTR=0P2

SOL 600,ID is an Executive Control statement similar to SOL. The difference between
SOL and SOL 600,ID is that the computations (element matrix formulations, matrix
decomposition, etc.) will be performed by MSC.Marc rather than directly within MD
Nastran. Inputs and outputs as much as possible will be the same as (or similar to) the
familiar MD Nastran inputs and outputs. The SOL 600,ID statement should normally
be used only for nonlinear analysis, but it may also be used for certain classes of linear
static or dynamic analyses. The recommended form of this command is shown with
the options provided above. If entered with "SOL 600,ID" only, it acts just like SOL
except a MSC.Marc input data file “jid.marc.dat” will be generated ("jid" is the name
of the MD Nastran input file without the extension.) For example, if the MD Nastran
input file is named abcd.dat, (or abcd.bdf) then "jid"=abcd.

The required ID represents many valid solution sequence integer or names shown in
Table 3-4 for the SOL statement. Examples are 106, 129, NLSTATIC, NLTRAN. The
following solutions are not available: 107, 110, 114, 115, 116, 118, 144, 145, 146, 153, 159,
190, 200, and 400 (and their equivalent names). Solutions specified in Table 3-4 of the
SOL statement may be used except for 7, 10, 14-16 and their equivalent names. In
future releases, the heat transfer solutions will be added.

Allitems on the SOL 600,ID after ID itself may be specified in environmental variables.
This may be done any way environmental variables can be set. They may be set by the
MD Nastran user at run time or by the system administrator when MD Nastran is
installed. Any values specified on the SOL statement override those in the
environment. Environmental variables are fully described in the MSC.Nastran
Installation and Operations Guide. A keywords file is available to describe the format of
each variable. The variable is normally set in the system-wide rc file, a user’s rcfile, a
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local rc file or in a script used to submit MD Nastran. Any string or value listed on the
SOL 600,1D statement is also valid as an environmental variable. If the environmental
variables are placed in the system-wide rc file, they may be used by a company for all
MD Nastran users and even hide the fact that MSC.Marc is being spawned if so
desired.

The following environmental variables are available:

Environmental Item on SOL Statement

Variable

NASM_PATH PATH
NASM_COPYR COPYR
NASM_OUTR OUTR
NASM_STOP STOP

NASM_NOERROR | NOERROR
NASM_STRFILE Path and name of marcfilt.txt file (see below)

PATH

PATH is an optional item which determines the location of the version of MSC.Marc
to be executed. If PATH is omitted, the version of MSC.Marc included with MD
Nastran will be used if it can be located. In this case, the run script for MSC.Marc
(run_marc or run_marc.bat) will be expected to be in the directory under

/MSC _BASE. MSC_BASE is an environmental variable set when MD Nastran first
starts execution that defines the base installation directory for MD Nastran. If for some
reason MSC_BASE cannot be determined, the commands to spawn MSC.Marc will fail
and the user must re-run MD Nastran with one of the PATH options set or the
NASM_PATH environmental option set to the desired location of MSC.Marc’s tools
directory.

PATH=1

If PATH=1 (the recommended option) is specified, MD Nastran will determine the
proper command to execute the companion program. To aid MD Nastran in
determining the program’s location, a file named marcrun.pth must be available in the
same directory where the MD Nastran input file resides. The marcrun.pth file must
contain one line providing the location (complete path) of the run_marc script. A
typical example of the line in the file marcrun.pth would be

/ myconput er/ mar c200x/ t ool s
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To this path is appended the string “/run_marc -jid name.marc -v no” and possibly
other items to form the complete string used to execute MSC.Marc. This complete
string looks like the string shown in the following PATH=3 example. Note that on
Windows systems, substitute a back slash for the forward slashes shown. Do not
terminate the line with a forward slash or back slash.

PATH=2

If PATH=2 is specified, it is expected that the directory with the run_marc script is on
the PATH. If PATH=2 is specified, MSC.Marc will be executed from inside MD
Nastran using the command:

run_marc -jid jid.marc.dat -v no

PATH=3

When PATH=3 is specified, the complete command to execute MSC.Marc must be
contained in a file named marc.pth (lowercase). This file should typically contain one
line of the form:

/ myconput er/ mar c200x/tool s/run_marc -jid name.marc -v no

COPYR

COPYR is an optional item. If COPYR is specified, MSC.Marc output files will be
copied to MD Nastran output files and/or deleted according to the options shown in
the following table:

COPYR Option Copy MSC.Marc Output Files Delete MSC.Marc

to MD Nastran Output Files Input & Output Files

0 (default) No No

1 or -1 (see below) Yes Yes
2 or -2 (see below) Yes No
3 No Yes

If COPYR is 1 or 2, MSC.Marc’s out and log files will be copied exactly as produced
by MSC.Marc.

If COPYR is -1 or -2 the actions as shown above for +1 or +2 will occur, and MSC.Marc-
type text will be converted to MD Nastran-type text (or any other desired text) using
an ASCII file named marcfilt.txt. This file must be located in the same directory where
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the MD Nastran input resides or in the same directory where the MSC.Marc
executable resides. The marcfilt.txt file can contain as many lines as desired like the
one shown below:

"Marc string 1" "Replacement String 1"
"Marc string 2" "Replacement String 2"

That is, each line contains two strings. Each string starts and ends with a double quote
sign (). The MSC.Marc string must match the exact content and case as found in the
MSC.Marc .out or .log files. The replacement string may be any string desired and can
be the same length, shorter or longer than the MSC.Marc string. The two strings must
be separated by at least one space, but more spaces are acceptable. Line lengths for
marcfilt.txt, as well as MSC.Marc’s .out and .log files are limited to 200 characters for
the text replacement option.

The following MSC.Marc files are potentially affected by the COPYR option:

MSC.Marc Output File MD Nastran Output Copied to COPYR
name.marc.out name.f06 1,2,-1,-2
name.marc.log name.log 1,2,-1,-2
name.marc.t16 Not copied, will remain if

produced
name.op2, fort.11 or ftn1l Not copied, will remain if
produced

MARCEXE=SOLVE

MARCEXE=SOLVE is an optional item. If MARCEXE is entered, an existing input file
named jid.marc.dat is assumed to exist in the directory where the run was submitted.
Nastran will execute Marc using the existing jid.marc.dat file. A new Marc file will
not be created. Other options available when MARCEXE is used are PATH and
OUTR. Options not available with MARCEXE are COPYR, STOP, NOEXIT,
NOERROR and CONTINUE. Beware that the original jid.marc.dat will be renamed
to jid.marc.dat.1 automatically by Nastran just like an existing jid.f06 is renamed to
jid.f06.1

NOERROR

NOERROR is an optional item. If NOERROR is specified, errors due to features that
are available in MD Nastran but not available in MSC.Marc, and/or features not yet
supported by the translator will be ignored (see Restrictions and Limitations). If
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NOERROR is entered and STOP=2 (or 3) is not specified, MSC.Marc will be executed
even though the complete MD Nastran model may not have been completely
translated. We recommend that NOERROR only be used by experienced analysts and
then only with extreme caution.

NOEXIT

NOEXIT is an optional item. If entered, the DMAP generated “on the fly” to process
the OUTR options will not contain EXIT and MD Nastran will proceed. This meansin
most cases, the MD Nastran solution as well as the MSC.Marc solution will occur. If
06 is specified as one of the OUTR options, this could cause confusing output as both
the MSC.Marc and MD Nastran results will be in the f06 file. Confusion could also
result from both outputs being in op2, xdb and/or punch files. Therefore, this option
should only be used with great care.

Listing of the DMAP generated on the fly for SOL 600 can be suppressed by placing
ECHOOFF just after the SOL 600 entry.

OUTR

OUTR is an optional item. If OUTR is specified, MSC.Marc output results will be
converted to various types of MD Nastran formats. The OUT option on the Nastran
command should not be used with any OUTR options. The type of output to be
produced depends on the OUTR options entered as well as any DMAP entered in the
executive control. If OUTR is omitted, no MSC.Marc output will be brought back into
MD Nastran, but standard MSC.Marc .out, .t16 and/or .t19 as well as an op2 file will
be available depending on the options selected with PARAM,MARCT16,
PARAM,MARCT19 and other options. The following options are available:

Option 1 -- Specify a String of Desired Output Types (Preferred
Method)

OUTR=0P2,F11,F06,PCH,XDB,T16,T19,PST

Use any or all of the above to request the following options:

OP2 Create output? file named jid.op2 consisting of input model and output
results datablocks. This option requires PARAM,POST,-1 or
PARAM,POST,-2 in the Bulk Data.

F11 Create output file fort.11 or ftn11 (depending on the computer system)
consisting of output results datablocks only.
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Put MSC.Marc output results (displacements, stresses, strains) in MD
Nastran’s jid.f06 file using OFP. The resulting output will look just like any
standard MD Nastran run.

Create punch file named jid.pch with MSC.Marc’s output in standard MD
Nastran punch format.

Create xdb database file named jid.xdb with input model and output results.
This option requires PARAM,POST,0 in the Bulk Data. XDB is not available
with the eig option and if entered will switch to the OP2 option.

The eig option must be specified if op2, xdb, pch, or f06 options are specified
and MSC.Marc performs natural frequency or buckling eigenvalue analysis.
The reason it must be provided on the SOL entry is to enable MD Nastran to
create DMAP on the fly which include the LAMA data block. If the eig
option is omitted, eigenvectors will be present in the MD Nastran output but
no eigenvalues will be available. The beam and eig options are mutually
exclusive (you cannot specify both).

The BEAM option must be specified if op2, xdb, pch, or f06 options are
specified and you want to place internal loads in any of these files.The
BEAM option is not available for Windows systems.

An SDRC op2 file will be produced. PARAM,POST,-2 is also necessary in
the Bulk Data for this option. Note: The datablocks might be in a different
order than for other solution sequences.

MSC.Marc’s results will be saved during the MSC.Marc execution on a
binary (or unformatted) file named jid.marc.t16 (this happens by default and
does not need to be specified on the SOL 600 line).

MSC.Marc’s results will be saved during the MSC.Marc execution on an
ASCII file named jid.marc.t19. The t19 file will normally be saved if
param,maractl9,1 is entered.

MD Nastran will be run to output a previous MSC.Marc run’s results
contained on t16 file in the desired forms (OP2,F11,F06,PCH and/or XDB).
The appropriate OUTR T16 options must be selected in addition to PST
(specify one or more of OP2,F11,F06,PCH and/or XDB.) MD Nastran will
not be run past IFP and is used only to perform the desired output results
conversions. A previous MSC.Marc t16 file must be copied to the new
jid.marc.t16.1 (you may not process XDB and OP2 in the same run.)
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DMAP The user will enter his own DMAP to create whatever type of output that is
desired, such as op2, xdb, pch, or .f06. For all other options, DMAP as needed
is generated internally by MD Nastran.

cdb 3D Contact will be output in one of the datablocks described below:

0 Store outputin OESNLBR and OESNLXR (OESNLXR will be empty like
SOL 106)

1 Store output in OESNLBR
2 Store output in OESNLBD

3 Store output in OESNLXD

Note: 1. This type of output was not available prior to the MSC.Nastran
2005 r2 release, only cdb=3 was available. Starting with
MSC.Nastran 2005 r3, cdb options 0-3 are available.

2. SOL 106 outputs both OESNLBR and OESNLXR but OESNLXR is
empty.

3. SOL 129 only outputs the OESNLXD datablock and it is empty.

4. Case Control BOUTPUT is also required to obtain this type of
output.

5. The default is 0 if contact is present in the model and OUTR=0p2
(or xdb, punch and/or f06).

6. This option is specified like the example shown:
OUTR=0P2,F06,CDB=0

7. The datablocks have the same names and type of information
whether executing SOL 600,106 or SOL 600,129.

Option 2 -- Specify an Integer to Select Certain Options (Not
Recommended)

OUTR=1or 2 and an op2 file named fort.11 or ftn11 will be produced and DMAP as
shown below is required to bring the Marc output results back into the Nastran
database.
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COMPILE NLSTATIC

ALTER ‘SUPER1’ $

INPUTT2 /OUGV1,0ES1,OSTR1,TOL,/-1/11 $
OFP OUGV1,0ES1,0STR1//0/1$

EXITS

The 1 at the end of the OFP statement produces output in the f06 file. If a punch file
is also needed, change the 1 to a 5. If an XDB file is also needed, add the following
lines just after the OFP line:

DBC TOL, CASECC, ,,,,, ., sssss0,,,11
"OL' /T CASECC [T
-1/ DBCPATH S, N, CP/ " ' TRAN '/ / GEOMU/ LCADU/ POSTU/
DBCDI AG/ DBCCONV/ DBCOVWRT $

DBC QUGVL, CESL, ,,,,, ., srsss0,,,11
"OUG /T CES T
-1/ DBCPATH S, N, CP/ " ' TRAN '/ / GEOMU/ LCADU/ POSTU/
DBCDI AG/ DBCCONV/ DBCOVWRT $

DBC OSTRL, , , v 'vvvsssssnsaaasll
CCES' /I
-1/ DBCPATH S, N, CP/ " ' TRAN '/ / GEOMUJ/ LCADU/ POSTU/
DBCDI AG/ DBCCONV/ DBCOWRT $

OUTR can be set to one of the following values to automatically produce the output
in Nastran form without entering any DMAP. In fact, no DMAP should be entered for
the options greater than 2 shown:

161
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Table 3-5 Integer Options Available Using SOL 600 OUTR Option --
Nastran Output Results Produced When Marc Exits

fort.11 or
ftn11
OP2 with Output
OUTR Input Datablocks .fo6 .pch Marc File
([e)) Datablocks Only (Print) | (Punch) xdb Used
1 N Y N N N 119
2 N Y N N N 116
16 Y Y N N Y 116
166 Y Y Y N Y 116
266 Y Y N Y Y 116
366 Y Y Y Y Y 116
19 Y Y N N Y 119
199 Y Y Y N Y 119
299 Y Y N Y Y 119
399 Y Y Y Y Y 119

IfOUTR= -1,-2,-16, -166, -266, -366, -19, -199, -299 or -399 only the output conversion
process takes place. An MSC.Marc input file is not produced, MSC.Marc is not
spawned from MD Nastran, but op2, xdb, pch and/or f06 results can be produced.
For such cases, the Case Control and Bulk Data files can be dummies (for example,
they can contain several nodes and one element) or a full file could be used. These
options are handy if MSC.Marc is run by modifying the MSC.Marc input file
(jid.marc.dat) with an editor or for someone who creates MSC.Marc input and runs
MSC.Marc outside the MD Nastran environment, but wants output in one of the
Nastran formats (see remark 7).

STOP

STOP is an optional item. STOP is used to prevent execution of MSC.Marc or exit MD
Nastran after IFP, if so desired. DO NOT ENTER any of the STOP options if any of the
OUTR options are entered as the DMAP generated automatically by MD Nastran will
put an EXIT in the proper place. The various options are as follows:
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STOP=0

If STOP=0 MD Nastran will not be stopped after MSC.Marc exits. MD Nastran will
attempt to obtain its own solution to the problem if possible. Use of this option can
lead to confusion because results from both MSC.Marc and MD Nastran will be
available. If the MSC.Marc results are placed in the .f06 file and if the MD Nastran
results are also available in the .f06 file, it will be difficult to tell which results came
from MD Nastran and which results came from MSC.Marc. This also applies to op2
files and xdb files. It is suggested the STOP=0 option be used by extremely
experienced SOL 600 users and even then with great care.

STOP=1

If STOP=1 MD Nastran will be gracefully stopped after IFP. This option is used to
prevent MD Nastran from performing its own solution (normally used when the
solution is performed by the MSC.Marc). STOP=1 should be normally used if OUTR
is not specified. STOP=1 is the default if no STOP, CONTINUE or OUTR options are
entered.

STOP=2

For STOP=2 MSC.Marc will not be executed. This option is used if you wish to
examine the MSC.Marc input file and make changes prior to running MSC.Marc.
However, if STOP=2 is entered, the OUTR options will not be available.

STOP=3

STOP=3 is a combination of STOP=1 and STOP=2. MD Nastran is stopped after IFP
and MSC.Marc is not executed. This would be the normal STOP option if you want to
examine a MSC.Marc input file, then execute MSC.Marc manually. The STOP=2
option is normally used if you want to obtain comparative results between standard
MD Nastran solutions and MSC.Marc solutions (in which case, all input options must
be fully supported by both programs). If STOP=3 is entered, the OUTR options will
not be available.

CONTINUE=

CONTINUE= specifies an option as to how MD Nastran will continue its analysis after
MSC.Marec finishes. For this to happen, do not enter any STOP or OUTR options. It is
possible to perform more than one of these operations if necessary.
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MD Nastran will continue the current solution sequence as normal.
For example if SOL 600,106 is entered, SOL 106 will continue as normal
after MSC.Marc finishes. Of course, no 3D contact or materials not
supported by SOL 106 may be used.

MD Nastran will switch to SOL 107 to compute complex eigenvalues.
MSC.Marc will generate DMIG matrices for friction stiffness (and
possibly damping) on a file specified by pram,marcfill,name and time
specified by param,marcstif,time. This is accomplished by making a
complete copy of the original MD Nastran input file and spawning off
a new job with the SOL entry changed and an include entry for the
DMIG file.

(Option not presently available.) MD Nastran will switch to SOL 107 to
compute complex eigenvalues. MSC.Marc will generate OUTPUT4
matrices for friction stiffness (and possibly damping) on a file specified
by pram,marcfil2,name and time specified by param,marcstif,time,
This is accomplished by making a complete copy of the original MD
Nastran input file and spawning off a new job with the SOL entry
changed and an include entry for the DMIG file.

The original MD Nastran file should include CMETHOD-=id in the
Case Control command and a matching CEIG entry in the Bulk Data.

MD Nastran will switch to SOL 111 to compute modal frequency
response. MSC.Marc will generate natural frequencies and mode
shapes in (tbd) format which are read into MD Nastran from a file
specified by param,marcfil3,name.

(Option not presently available.) Same as option 3 except SOL 112 for
linear transient response will be used.

MD Nastran will switch to the solution sequence given in field 9 of the
MDMIOQUT entry.

In addition, the DMIG entries specified by MDMIOUT will be
included in a separate MD Nastran execution spawned from the
original execution. Case Control and Bulk Data will be added to the
original input to properly handle these matrices in the spawned MD
Nastran execution.

Same as option 1 except SOL 110 is run. For this option, the original
MD Nastran input file must contain METHOD=ID1 and
CMETHOD=ID2 in the Case Control as well as matching EIGRL (or
EIGR) and CEIG entries in the Bulk Data.



SOL 600,ID

Executes MSC.Marc from Inside MD Nastran

7 Same as option 1 except SOL 103 is run for real
eigenvalues/eigenvectors. The database can be saved to restart into
SOL 110 if desired. This should be done on the command line orinarc
file with scratch=no. For this situation, the original MD Nastran input
file must include METHOD=id in the Case Control command and a
matching EIGRL or EIGR entry in the Bulk Data. (CMETHOD and
CEIG can also be included.) The actual restart from SOL 103 to 110
must be performed manually at the present time.

101+ Continue options 101 to 400 are used to convert MSC.Marc’s initial
contact tying constraints to MPC’s and then continue in SOL 101 to 112
as a standard MD Nastran execution. For example, if CONTINUE=101,
a SOL 101 run with all the geometry load cases, etc. from the original
run would be conducted with the addition of the initial contact MPC
determined from MSC.Marc. The continue=101+ options are frequency
used to model dissimilar meshes as well as glued contact which does
not change throughout the analysis. This option can be used for any
standard MD Nastran sequence where the initial contact condition
does not change. In order for initial contact to work, the surfaces must
be initially touching. If they are separated by a gap, the MPC’s will be
zero until the gap closes and thus the initial MPC’s are zero. This
option automatically sets BCPARA INITCON=1.

S670PT=NO

If S670PT=NO is entered the following action will be taken for SOL 600 or 700:
TALMCK and EMGPRO will not be disabled (when these routines are disabled,
materials used only by SOL 600 or 700 such as MATG, MATF, MATHP, etc. may be in
the model and the t16op2 conversion will take place, otherwise the job will fail with a
FATAL ERROR). Also, Case Control FATAL error termination will occur at the same
place as other MD Nastran Solution Sequences. If S67OPT=YES or S670PT is omitted
entirely, TALMCK and EMGPRO will be disabled and Case Control FATAL ERRORS
will cause job termination immediately. S67OPT=YES is the default for MSC.Nastran
2005 r3 and subsequent.

MSGMESH

Is an optional item and should be omitted unless the Bulk Data contains some entries
in the MSGMESH format. If there are any MSGMESH entries present, set
MSGMESH=Nhigh. Where Nhigh is an integer equal to the largest node, element,
material or property in the model (after MSGMESH entries have been expanded).
Optionally this item can be set as an environmental variable S600_MO001=Nhigh. If
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MSGMESH entries are present and neither S600_M001 nor MSGMESH on the SOL 600
entry are set, the job will terminate with an appropriate message. Nhigh is required
for memory allocation of such jobs. For the MSC.Nastran 2005 r3 release only the
environmental variable option (5600_MO001=nhigh) was available. MSGMESH on the
SOL 600,ID entry is available starting with the MD Nastran 2006 release.

SMEAR

If the string SMEAR is entered on the SOL 600,ID command line, composite shell
entries using PCOMP will use the smeared approach similar to other Nastran solution
sequences. If SMEAR is not entered, the through-the-thickness integration approach
will be used. The smeared approach is identical to other Nastran solution sequences
where PCOMP entries are converted to PSHEL and MAT2 entries. The through-the-
thickness integration approach is more accurate for post-buckling and nonlinear
analyses but takes more computer time. OP2.f06 and punch outputs are available and
are controlled by the OUTR options OUTR=xxx where xxx is OP2, F06 and/or PCH.
If any OUTR options are specified, OP2 must be included. In addition, standard Case
Control requests are required.

SMEAR Option Restrictions (Initial MD Nastran Release)

1. For the initial MD Nastran release, the SMEAR option may only be used if
the only composite materials in the model are made of shell elements (if there
are any composite solid elements, this option may not be used.)

2. Case Control requests for DISP(options)=ALL, the STRESS(options)=ALL
must be entered. STRAIN(options)=ALL is optional. (options) consist of any
combination of (print,plot,punch)

3. The SMEAR output options may not be controlled using sets.

4. Itis suggested that the Marc t16 file be limited to only those output “times”
absolutely necessary as composite output can be large and take significant
computer time.

Running SOL 600 in Steps -- Modification of the SOL 600 Statement Using
Environmental Variables:

For MSC.Nastran 2005 r2 and beyond it is possible to run the main portions of SOL 600
in single steps without changing the Nastran input file. This is accomplished using
one of the two environmental variables discussed below. A user can set these
variables in a script that runs MD Nastran, from the command line or for Windows
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using the control panel. Note that on UNIX and Linux systems, the name of the
environmental variable must be in upper case. The string to which it is set can be in
upper or lower case and will be converted to upper case.

To Run SOL 600 in Three Steps Without Changing the SOL 600 Statement in the
Input File:

First, make sure that your SOL 600 input file has a SOL 600 statement that contains all
of the features you would want if all steps were done in a single run. For example, if
you wish to make an op2 file and place the results in the f06 file, a typical SOL 600
statement would be as follows:

SOL 600,NLSTATIC PATH=1 OUTR=0P2,F06

or

SOL 600,NLSTATIC OUTR=0P2,F06
(if the default path to Marc is to be used).

Itisimportant to have the OUTR options specified at the end of the SOL 600 statement.
The following environmental variable can be set as shown to run the three steps (a
UNIX Korn shell example is shown):

1. export MARC_RUN="stop”

This will tell MD Nastran to run the internal MD Nastran-to-MSC.Marc
translator only. The first SOL 600 statement shown would be changed
internally just for this run above to the following:

SOL 600,NLSTATIC PATH=1 OUTR=0P2,F06 STOP=3

This change will be shown in the 06 file.
2. export MARC_RUN="solv”

This will tell MD Nastran to run MSC.Marc from inside MD Nastran. The
first SOL 600 statement shown would be changed internally just for this run
above to the following:

SOL 600,NLSTATIC PATH=1 OUTR=0P2,FO6 MARCEXE=SOLVE

For this run, it is assumed that a file named jid.marc.dat resides in the input
file directory created from a previous translator-only run. The MD Nastran
script will automatically rename jid.marc.dat to jid.marc.dat.1, but the MD
Nastran executive processing will name it back to jid.marc.dat

3. export MARC_RUN="pst”  Thiswill tell MD Nastran to run the t16 to op2
translator inside MD Nastran. The first SOL 600 statement shown would be
changed internally just for this run above to the following:
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SOL 600,NLSTATIC PATH=1 OUTR=0P2,F06,PST

For this run, itis assumed that a file named jid.marc.t16 as well as the original
MD Nastran input file jid.dat resides in the input file. The “t16” file should
have been created from a previous MSC.Marc execution using the same
computer system (cross-platform support is not available for this step). The
MD Nastran script will automatically rename jid.marc.t16 to jid.marc.t16.1,
and the MD Nastran t16op2 conversion routines will look for files with
names jid.marc.t16, jid.marc.t16.1, jid.marc.t16.2 up to jid.marc.t16.5 in that
order. If no such files are found, the t16op2 job will exit with a message.

Method to Completely Modify the SOL 600 Statement:

For maximum versatility without having to modify the MD Nastran input file, the
SOL 600 statement can be modified completely using the environmental variable
SOL600_CMD. Assuming that the original SOL 600 statement in jid.dat contains the
string:

SOL 600,NLSTATIC OUTR=0P2,F06
and the environmental variable is set as follows:

export SOL600_CMD="SOL 600,NLSTATIC PATH=1 MARCEXE=SOLVE”
the new SOL command line internal to MD Nastran will be

SOL 600,NLSTATIC PATH=1 MARCEXE=SOLVE

and MD Nastran will stop after creating the MSC.Marc input file. This would be the
same as if the following SOL 600 statement was entered:

SOL 600,NLSTATIC PATH=1 STOP=3

Any valid SOL 600 statement can be issued using the SOL600_CMD environmental
variable without changing the original MD Nastran input file at all.

Caution: Do not set both SOL600_CMD and MARC_RUN environmental variables
on the same run. Do not use OUT=or OUTDIR in connection with either
of these environmental variables.

Remarks:

1. The function of SOL 600,ID can alternatively be controlled by parameters
(marc3d, marcrun, marconly, marccpy, marcver). We suggest that either
SOL 600,ID or the parameters be entered, not both. Creation of op2, xdb, pch,
etc., output must be controlled by using the OUTR option on SOL 600,ID and
applicable Case Control requests (both are required).
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Only one SOL 600,ID job may be run in a directory at any given time.
However, if a previous run was made and output files such as name.marc.t16
were produced, they will be renamed name.marc.t16.1, etc. following the
MD Nastran re-naming convention.

If OUTR is specified, STOP must not be specified.

The COPYR option can be used to delete all files directly created by
MSC.Marc if the output desired are MD Nastran files only.

When OUTR is specified, the MSC.Marc files such as jid.marc.out,
jid.marc.t16 will be renamed to jid.marc.out.1 and jid.marc.t16.1 at the start
of the run. This renaming is accounted for when opening the files. However,
do not start with files named jid.marc.t16.1 or jid.marc.t16.2 etc. for this
option.

To generate xdb files, PARAM,POST,0 must be included in the Bulk Data
Section. To generate OP2 files with geometry, PARAM,POST,-1 (for
MSC.Patran and Femap) or PARAM,POST,-2 (for SDRC) should be included
in the Bulk Data.

For Windows systems, the Intel Version of Marc is required if OUTR is
specified. If OUTR is not specified, either the Intel or Digital Visual Fortran
Version of Marc may be used.

Material IDs (MID) are restricted to a maximum value of 399,999 on 32-bit
systems. This is an MSC.Marc memory restriction, not an MD Nastran
restriction.

If PARAM,OGEOM,NO is specified, it will be changed to
PARAM,0OGEOM,YES so that geometry datablocks will always be written
when OUTR=0P2 is specified on the SOL 600 statement

The ID or the largest GRID number or element number must be equal to or
greater than the ID of the largest property or material number.

Although SOL 600,ID supports linear analysis (ID=101, 103, 105), not all
features are available. For example, Case Control commands, STATSUB,
SUBCOM, SUBSEQ, SYMCOM, AUXMODEL, AXISYMMETRIC, CLOAD,
DEFORM, HARMONICS, MFLUID, NSM, and REPCASE are not available.
For nonlinear analyses (ID=106, 129) Case Control commands, NNLOAD
and NONLINEAR are not available.

Element IDs and Grid IDs are restricted to maximum values of 9,999,999
To output displacements in the jid.marc.out file, do the following:
In the Case Control, set DISP(PRINT)=ALL or DISP(PRINT,PLOT)=ALL
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In the Bulk Data, include the following two parameters:
PARAM,MARCPRNH,1
PARAM,MARCND99,-1

14. AIll SOL 600 character variable parameters, such as MRAFFLOW, must be
left justified in the starting in field 3.

15. If generation options such as EGRID, GRIDG, CGEN, etc., are used, the
MSGMESH option on this entry or an environmental variable, S600_MO001
must be set with a value equal to the largest grid ID or element ID (whichever
is larger). This is needed for initial SOL 600 memory sizing, which happens
before these generation entries are converted to standard MD Nastran GRID,
CQUADY4, etc. entries. SOL 600 can not read the generation features. This
environmental variable needs to be included in the script or batch file that
runs SOL 600 jobs (for Windows, it can be set in the environment).

16. Fixed load stepping (or time stepping) is controlled primarily by
PARAM,MARCITER and PARAM,MARCAUTO rather than NLPARM or
NLAUTO.

Restrictions and Limitations of MD Nastran Implicit
Nonlinear (SOL 600)

Because MD Nastran Implicit Nonlinear (SOL 600) is a new product, and since certain
features are available in MD Nastran that are not available in MSC.Marc, and vice
versa, the following restrictions/limitations are imposed on MSC.Nastran 2005 r3.
Those restrictions indicated by (*) will be removed as soon as possible. Items with (**)
will issue a FATAL error (for the MD Nastran-to-MSC.Marc translator internal to MD
Nastran) and MSC.Marc will not be “spawned” from MD Nastran unless NOERROR
is entered on the SOL 600 statement.

= External superelements are supported starting with MSC.Nastran 2005 r2.
Other types of superelements are not currently supported.

= DMIG (and other DMI entries) are partially supported for
MSC.Nastran 2005.

= Scalar points are not supported (**).
* PBCOMP is not supported (**).

* CCONEAX is not supported (**).

= CBARADO is not supported (**).
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= Support of coordinate transformations on 3D contact nodes or MPCs is a new
capability in MSC.Marc 2005. Whenever possible, we recommend that field
7 of all GRID entries be blank if 3D contact or MPCs or RBEi elements are
included in the model.

= Spherical coordinate transformations in field 7 of the GRID entry are not
supported (**).

= Qutput set definitions that contain grid or element numbers greater than the
largest grid or element in the model will produce errors in MSC.Marc.

= Qutput set definitions may include the word BY as in output plot set
definitions for use by MSC.Marc only. MD Nastran must be stopped using
STOP=1 or one of the OUTR options since BY is a FATAL ERROR to MD
Nastran.

= MD Nastran’s CREEP entry must be changed to the new MATVP entry (**).

= For orthotropic materials using MATORT, all shear moduli must be entered.
= SPOINT, SLOAD and other scalar features are not supported (**).

e CELAS3 and CELAS4 are not supported (**).

* CLOAD is not supported (*).

* Fracture Mechanics is not supported (*, **).

= Aerodynamics is not supported (**).

= Bulk data entries with + or * in column 73 must have an actual continuation
card for most entries. MD Nastran does not require this, but the internal
MSC.Marc translator does. (*).

* RSSCON is not supported. (**).

= Slideline contact is not supported (BLSEG, BWIDTH, BFRIC, BCONP, and
BOUTPUT, if entered will cause FATAL ERRORS for MD Nastran Implicit
Nonlinear).

= p-elements are not supported.

= Offsets are available for CBAR, CBEAM, CQUAD4 and CTRIA3 in all types
of structural analysis (linear or nonlinear). The offsets must be specified in
the global coordinate system (displacement output coordinate system)
unless PARAM,MAROFSET is 1 (2 or 3, see description in “Parameter
Descriptions” on page 660). Offsets are available for CQUADS8 and CTRIA6
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but only if all 8 or 6 grids are defined for these elements, respectively. If
PARAM,MAROFSET,1 (2 or3) is included in the bulk data, the offsets will be
incorporated using a new MSC.Marc feature that does not need extra grids
or elements. This new feature is the default for 2005 r3.

= SPCs are allowed to change in both static and dynamic analysis between
subcases.

= \We recommend that displacements be applied using SPCD rather than SPC
entry.

* MPCs must be the same for all load cases.

= MATI10 is not presently supported. (**)

= The following Solution Sequences are not presently supported: 7, 8, 10, 11,
107, 108, 110, 111, 114-116, 118, 144-146, 153, 159, 190, 200 and will cause
Severe Warnings (FATAL ERRORS) in the internal translator.

= DOMAINSOLVER is not supported. If this executive control statement is
entered, and MD Nastran Implicit Nonlinear is requested by the SOL 600, ID
statement, the DOMAINSOLVER request will be commented out internally
by MD Nastran.

= |n some cases, continuation commands that do not have a + or * symbol in
column 1 or + or * in column 73 of the parent card will fail. This restriction is
being removed gradually.

= CGAP does not completely map to MSC.Marc’s gap element. The user
should change all MD Nastran gaps to contact before running SOL 600. If the
gaps are not changed to contact, some options will fail to translate as
indicated by warning messages. Certain simple gaps translate as expected
and will produce nearly the same results as standard MD Nastran solution
sequences, but the user is responsible for ensuring that any model with gaps
gives the behavior he expects when using SOL 600.

= SOL 600 is not supported on Cray, NEC and another similar computers.

= SOL 600 is not supported on computer systems that MSC.Marc does not
support. At present, the supported computer systems are IBM AlX 32-bit, 64-
bit, Alpha, HPUX 64-bit, HPUX 64-bit (Itanium 1), SGI IRIX 64-bit, Linux 32-
bit and 64-bit, Windows 32-bit, SUN Solaris.

= Continuation lines for PLOAD4 are not supported and the job will exit with
a Severe Warning.

= MD Nastran MATS1 Mohr-Coulomb is mapped to MSC.MARC'’s Linear
Mohr Coulomb option.
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= MD Nastran MATS1 Drucker-Prager is mapped to MSC.MARC’s Parabolic
Mohr Coulomb option.

= Pin flags for beams and bars are now available. The action taken depends on
PARAM,MARCPINN.

= Composite output is not presently available using the OUTR options. It must
be postprocessed directly using the t16 file - Patran is recommended.

= |f layered output for Composite Structures is desired in the t16 file, the
following parameters must be included in the Bulk Data:

param,mroutlay,N
param,marcslht,N

where N is the maximum number of layers in any composite PCOMP
description.

= The rotational acceleration portion of RFORCE (RACC) is not supported and
if entered will generate a Severe Warning and MSC.Marc will not be
spawned.

* PARAM,TSTATIC is not supported and will generate a “Severe Warning” if
used in SOL 600.

= The following Case Control displacement/velocity/acceleration/spcforce/
mpcforce options are not supported and will be ignored if entered:

* SORT2, REAL, IMAG, PHASE, PSDF, ATOC, CRMS, RALL, RPRINT,
RPUNCH, NORPRINT, CID, TM, RM

= Elements with mid-side nodes must have all mid-side nodes. For example
CTETRA must either have 4 or 10 nodes.

e For PC systems, if SOL 600 is run from a command prompt (DOS box), if any
old DOS programs are used prior to running SOL 600 the path where the job
is being run is usually adjusted such that any names longer than 8 characters
will be shortened (for example brake-squeal becomes BRAKE-~3). The
continue options including brake squeal jobs will not work when this
happens. Open a new command prompt and run SOL 600 before any old
DOS programs are run in that window.
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* The CID field on the RFORCE entry is not completely supported. If entered
with a positive integer, the job will abort with a Severe Warning unless
PARAM,MARCRCID is entered. PARAM,MARCRCID,1 may be used to
ignore this field in which case R1,R2,R3 define the direction cosines of the
rotation vector (see Marc Volume C, ROTATION A description) and the
magnitude is given by A*sqrt(R1**2+R2**2+R3**2) [see RFORCE description
for definitions of CID, A, R1, R2, R3 as well as Remark 16].
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SOL 700,ID Executes DYTRAN-LSDYNA from Inside MD Nastran

Format:
SOL 700,ID PATH= OUTR= STOP= NP= NOERROR MEM=

Example:
SOL 700,129 PATH=3 NP=4

(700,129 request nonlinear transient dynamics, path=3 requests use of the dytran-
Isdyna script called out in file sol700.pth, np=4 requests that 4 processors be used)

Summary:

SOL 700 is a new Executive Control statement like SOL that activates an explicit
nonlinear transient analysis integration scheme using dytran-Isdyna. The calculations
will not be performed directly within MD Nastran. Instead, SOL 700 will use a
separate solver based on LS-DYNA, spawned from MD Nastran. This client-server
approach is similar to SOL 600, using MSC.Marc.

SOL 700 statement will spawn dytran-Isdyna, which uses a Dytran text input interface
to LS-DYNA. dytran-Isdyna is a 3D, explicit nonlinear analyses code with SMP and
DMP (shared and distributed memory parallel processing domain decomposition)
capabilities.

Inputs and outputs will be the same as or similar to the familiar MD Nastran inputs
and outputs or, at, your option, certain LS-DYNA type inputs and outputs are
available.

For ID=129 or NLTRAN, SOL 700 will generate a dytran-Isdyna input data file,
jid.dytran.dat, where “jid” is the name of the MD Nastran input file without the
extension). For example, if the MD Nastran input file is named abcd.dat, (or abcd.bdf)
then “jid”=abcd).

Unless specified differently using the STOP=3 option, dytran-Isdyna will be executed
from MD Nastran on any computer system capable of doing so (which includes most
UNIX systems and Windows systems). For dytran-Isdyna to run, it must be installed,
properly licensed, and accessible from the directory where the MD Nastran input data
resides, MSC_BASE must be provided in the environment.

Executive Control Parameters:

The required ID may be one of several valid solution sequence integers or names
shown in Table 3-4 for the SOL statement. Examples are 129 and NLTRAN.

The following solutions are available: 101, 106, 109, 129 (and their equivalent names).
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All items on the SOL 700,1D after ID itself may be specified by environmental
variables. This may be done any way environmental variables can be set. They may
be set by the MD Nastran user at run time or by the system administrator when MD
Nastran is installed. Any values specified on the SOL statement override those in the
environment. Environmental variables are fully described in the MSC.Nastran
Installation and Operations Guide. A keywords file is available to describe the format of
each variable. The variable is normally set in the system-wide rc file, a user’s rc file, a
local rc file or in a script used to submit MD Nastran.

The following describes the various options for PATH. We suggest that PATH=3 for
all computer systems.

PATH=1 (Windows Only)

If PATH=1 is specified, MD Nastran will determine the proper command to execute a
serial dytran-Isdyna run. To aid MD Nastran in determining where dytran-Isdyna is
located, the dynrun.pth file must be located in the same directory where the MD
Nastran input file resides. The dynrun.pth file must contain one line providing the
location (complete path) of the dytran-Isdyna run script. A typical example of the line
in the file dynrun.pth follows.

Windows ¢:\sol700\

A string is appended to this path to form the complete command used to execute
dytran-Isdyna.

“dytran-Isdyna jid=name.dytr.dat

O=name.dytr,d3hsp G=name.dytr.d3plot D=name.dytr.d3dump
F=name.dytr.d3thdt

A=name.dytr.runrsf B=name.dytr.d3drfl

For Windows, MD Nastran will spawn dytran-Isdyna using the following command
assuming the MD Nastran input data is named enf2e.dat. (Although the example
appears like it is on multiple lines, it is actually on a single line.)

¢:\sol700/dytran-Isdyna i=enf2e.dytr.dat O=enf2e.dytr.d3hsp G=enf2e.dytr.d3plot
D=enf2e.dytr.d3dump F=enf2e.dytr.d3thdt A=enf2e.dytr.runrsf B=enf2e.dytr.d3drfl

PATH=3 (All Systems)

If PATH=3 is specified, a script or batch file to execute dytran-lsdyna located in the
same directory as the dytran-Isdyna executable will be executed. The name of the
script or batch files is run_dytran (or run_dytran.bat). This directory and name of the
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script is determined by the first line in a file named sol700.pth which must be in the
same directory as the Nastran input file. Options are specified on subsequent lines of
the sol700.pth file.

Available PATH=3 options for Windows PC systems are as follows:

exe=

nproc

bat
memory

steps

wdir

copy

delete

The full path to the executable for dytran-Isdyna that is to be used.

Optional -- If exe= is omitted, the directory where the script or batch
file resides (first line of sol700.pth) will be used and dytran-Isdyna for
UNIX/Linux and dytran-Isdyna.exe for windows will be appended.
If exe=is used, it must be the second line in the sol700.pth file.

Number of processors.

(Default is to used NP on the SOL 700 line. If NP and nproc are
omitted, the default is 1). For parallel execution, the directory where
the MD Nastran input file exists must be shared with read/write
privileges. If wdir is used, it must also be shared (see below). The
directory where the dytran-Isdyna executable resides must also be
shared for parallel execution. In addition, all rules for MPICH must be
followed properly, see your system administrator to be sure all
computers are properly configured for parallel execution using
MPICH. The version of MPICH to use is 1.2.5 as of the initial SOL 700
release. It can be obtained from ftp.mcs.anl.gov if necessary.

Run in background or foreground (default).
Amount of memory. Example: memory=20m.
Number of steps (1 or 2; default is 2).

Two steps means that Isdyna is executed twice: once to form the
“structured input file” and again to analyze it. Although steps=1 is
faster, there are some models that fail using the steps=2 option.

Working directory. For parallel execution, this directory must be
shared with read/write privileges. Default is directory where MD
Nastran input resides.

Yes or no. Input and output files are copied from wdir to the input
directory. Default is yes.

Yes or no. LS-DYNA scratch files are deleted or not. Default is yes.
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machine Machines and number of processors to use in the form:
machinel#2+marchin2#4 (use 2 processors on machine 1 and
4 processors on machine 2)

host file name. Name of a hostfile containing the same information as
“machine”
The format of hostfile is as follows for the example for machine:

machinel 2
machinel 4

A Windows example of the file sol700.pth for the PATH=3 case follows.

e:\sol700\dytran-Isdyna\run_Dytran
exe=f:\latest_dytran-Isdyna\dytran-lsdyna.exe
nproc=4

memory=20m

steps=2

wdir=f\temp

delete=yes

machine=cp01#2+cp02#2

For the above example, MD Nastran will create the following command to spawn
dytran-Isdyna assuming your input file is named abcd.dat. (Although the example
appears like it is on multiple lines, it is actually on a single line.)

e:\sol700\dytran-Isdyna\run_dytran exe=f: \latest_dytran-lsdyna\dytran-
Isdyna.exe jid=abcd.dytr nproc=4 memory=20m widr=f:\temp delete=yes
marchine=pc01#2+pc02#2

Available PATH=3 options for UNIX/Linux systems follows.

exe The full path to the executable for dytran-Isdyna that is to be used.
(Optional -- If exe= is omitted, the directory where the script or batch
file resides (first line of sol700.pth) will be used and dytran-Isdyna for
UNIX/Linux and dytran-Isdyna.exe for windows will be appended.)
If exe= is used, it must be the second line in the sol700.pth file.

nproc Number of processors. (Default is to use NP on the SOL 700 line. If
NP and nproc are omitted, the default is 1.)

bat Yes or no. Run in background or forground (default). Leave out for
steps=2

memory Amount of memory; example: memory=20m (20 MB).



steps

wdir

copy

delete

cluster

mpipath

mpirun

hlist
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Number of steps (1 or 2; default is 2). Two steps means that Isdyna is
executed twice: once to form the “structured input file” and again to
analyze it.

Although steps=1 is faster, there are some models that fail using the
steps=2 option.

Working directory. Default is directory where MD Nastran input
resides.

Yes or no. Input and output files are copied from wdir to the input
directory. Default is yes.

Yes or no. LS-DYNA scratch files are deleted or not. Default is yes.

Yes or no. If yes is specified, the job will be initiated on the machine
that you are logged on to, but the analysis is performed on the cluster
nodes that you specify in machinefile. If the default of off is used, the
job will run on the local machine and the machines listed in the
machine file depending on the number of processors specified. This
option is not available for MSC.Nastran 2005 r2 SOL 700. Default is
no.

The MPI install directory if you wish to used a non-default MPI
directory.

The MPI run command you want to use. If entered, it overrides the
default MPI run command on your machine as well as the command
in mpipath.

Filename. Name of a hostfile containing the name(s) of machine(s) to
use for each processor. The format of hostfile.txt for 4 processors is of
the form:

machine 1
machine 2
machine 3
machine 4

A UNIX/Linux example of the file sol700.pth for the PATH=3 case is as follows:

/users/joe/sol700/run_dytran

nproc=4
memory=20m
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steps=2
wdir=/tmp/dyna
hlist=hostfile.txt

For the above example, MD Nastran will create the a command similar to the
following to spawn dytran-Isdyna assuming your input file is named abcd.dat

/users/joe/sol700/run_dytran \
exe=/users/joe/sol700/dytran-Isdyna \
jid=abcd.dytr nproc=4 memory=20m steps=2 widr=/tmp/dyna

If PATH is not specified, a special version of PATH=3 will be used to locate dytran-
Isdyan. This version will be located in a subdirectory named dyna/machine below
the MD Nastran base directory (MSC_BASE). Not all PATH3 options are available
using this default path option.

STOP

STOP is an optional item. STOP is used to prevent execution of dytran-Isdyna or
prevent execution of MD Nastran after IFP if so desired. DO NOT ENTER any of the
STOP options if any of the OUTR options are entered as the DMAP generated
automatically by MD Nastran will put an EXIT in the proper place. The various
options are as follows:

STOP=1

If STOP=1 MD Nastran will gracefully stop after IFP. This option is used to prevent
MD Nastran from performing its own solution (normally used when the solution is
performed by dytran-Isdyna with 1D=129).

STOP=3

STOP=3 MD Nastran is stopped after IFP and dytran-Isdyna is not executed. This
would be the normal STOP option if the user wants to examine a dytran-Isdyna input
file, make some changes and then execute dytran-lIsdyna manually.

The following dytran-Isdyna files are potentially affected by the COPYR option:

OUTR=0P2,XDB,F06,PCH (Not Currently Implemented)

OUTR=0P2,XDB,F06,PCH -- choose one or more or omit -- translate dytran-Isdyna
jid.dytr.d3plot output to MD Nastran. This option requires the use of the MD Nastran
Toolkit. A license is not needed for the Toolkit as it is imbedded in standard SOL 700
licensing. The conversion between LS-DYNA'’s d3plot and op2.xdb.f06,punch is
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made using MSC.Patran’s DRA/DAC together with a special version of the toolkit.
The special toolkit executable is spawned from the original MD Nastran job after
dytran-Isdyna completes and if any of the OUTR options are specified.

NP=the Number of Processors

NP=the number of processors (domains) for parallel processing. The default is one.
In order to use more than one domain, MPI, Lam, POE, or whatever parallel program
is needed must be properly installed on all computers involved and a hostfile
designating which computers are to be used for each domain must have been setup
prior to running the job. Itisrequired that if NP>1, PATH=3 be used and a file named
so0l700.pth be located in the same directory as the MD Nastran input data. The
so0l700.pth file should contain all commands necessary to run dytran-Isdyna in
parallel. This file must have execute permissions.

NOERROR is an Optional Item (Not currently implemented)

If NOERROR is specified, errors due to features that are available in MD Nastran but
not available in dytran-Isdyna, and/or features not yet supported by the translator
will be ignored. If NOERROR is entered and STOP=2 (or 3) is not specified, dytran-
Isdyna will be executed even though the complete MD Nastran model may not have
been completely translated. It is recommended that NOERROR only be used by
experienced analysts and then only with extreme caution.

MEM-= Control how much memory will be used for the dytran-Isdyna portion of the
program. This value can also be specified in the sol700.pth file (memory option) if
PATH=3 is entered. If the “default path” is used, it must be entered here. A typical
entry would be MEM=20M for 20mb.

The following table summarizes the Case Control commands for SOL 700.0nly those
which are supported or will produce fatal errors are listed, others are ignored. Y = Yes
(Supported), N = Not Supported.

Iltem Case Control Commands Available in SOL 700

$ Y
ACCELERATION Y
BCONTACT Y
BEGIN BULK Y (Other BEGIN forms are not allowed)
DISPLACEMENT Y
DLOAD Y

181
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Iltem Case Control Commands Available in SOL 700

ECHO

ELFORCE see FORCE
ENDTIME

FORCE & ELFORCE
GROUNDCHECK
IC

INCLUDE

LABEL

LINE

LOAD

LOADSET
MAXLINES

MPC

NLPARM
NLSTRESS

PAGE

PARAM

PRESSURE

SET

SET -
OUTPUT(PLOT)

SKIP

SPC
STRAIN
STRESS
SUBCASE

Y

Y

Y (new)

Y (automatically produced in d3plot files no user control)
Y (MD Nastran f06 only)

Y

Y

Y (MD Nastran f06 only)

Y (MD Nastran f06 only)

Y (for dynamic pseudo-statics only)
Y

Y (MD Nastran f06 only)

Y

Y (Psuedo static analysis only)

Y (Changed to STRESS)

Y (In MD Nastran only)

Y (Only applicable parms are used)
Y

Y

N

Y (Required if multiple subcases are present)
Y

Y

Y

Y (See note)




Item

Note: Only one subcase can be selected for a particular SOL 700 analysis. Many
subcases may be entered in the input file, but the one to be used must be
selected using the SKIP ON and SKIP OFF Case Control commands. If the
SKIP ON/OFF commands are not found or are in the wrong place, the first
subcase encountered will be used and the others ignored.
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| Case Control Commands Available in SOL 700

SUBTITLE
TITLE
TSTEP
TSTEPNL
VELOCITY

WEIGHTCHECK

Y

Y

Y (Same as TSTEPNL)
Y

Y

Y (In MD Nastran only)

The following summarizes the Bulk Data entries for SOL 700:

Item
AXIC
AXIF
AXSLOT
BAROR
BCBPDY
BCHANGE
BSURF
BCBOX
BCPROP
BCMATL
BCONP
BCTABLE
BLSEG
CBAR
CBEAM

Bulk Data Entries Available in SOL 700
N

< < Z < Z << <<=<2Z < =<2

Fatal Error

183




1841 SOL 700,ID

Executes DYTRAN-LSDYNA from Inside MD Nastran

Item Bulk Data Entries Available in SOL 700 Fatal Error
CBEND N Y
CBUSH N
CCONEAX N Y
CDAMP1D Y (New)

CDAMP2D Y (New)

CELAS1D Y (New)

CELAS2D Y (New)

CFLUID N Y
CGAP N

CHACAB N Y
CHEXA Y (8 Nodes only)

CONM2 Y

CONROD Y

CORD1C Y

CORDIR Y

CORD1S Y

CORD2C Y

CORD2R Y

CORD2S Y

CORD3G N Y
CPENTA Y (5 Nodes only)

CQUAD4 Y

CQUADS8 Y (4 Nodes only)

CQUADR Y

CQUADX N Y
CREEP N Y
CROD Y

CSHEAR N Y
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Item Bulk Data Entries Available in SOL 700 Fatal Error
CTETRA Y (4 Nodes only)
CTRIA3 Y
CTRIAG6 Y (3 Nodes only)
CTRIA3R Y
CTRIAX N Y
CTRIAX6 N Y
CTUBE Y
CVISC Y
CWELD N Y
CSPOT Y (New — LS-DYNA Weld)
CFILLET Y (New — LS-DYNA Weld)
CBUTT Y (New - LS-DYNA Weld)
CCRSFIL Y (New — LS-DYNA Weld)
COMBWLD Y (New — LS-DYNA Weld)
DAMPGBL Y (New for Dynamic Relaxation)
DAREA Y
DEFORM N Y
DELAY N Y
DMI N Y
DMIAX N Y
DMIG N Y
DPHASE N Y
DTI N Y
ECHOOFF Y
ECHOON Y
ENDDATA Y
EOSPOL Y (New — Equation of state)
FORCE Y
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ltem
FORCE1
FORCE2
FORCEAX
GENEL
GRAV
GRDSET
GRID
INCLUDE
IPSTRAIN
ISTRESS
LOAD
LSEQ
MAT1
MAT?2
MAT3
MAT8
MATDxxX
MATD20M
MATEP
MATHE
MATHED
MATF
MATHP
MATS1
MATVE
MATORT
MATVORT
MATVP

Bulk Data Entries Available in SOL 700
N

< < < < < ZZ<<<=<2zZ2Z

Y
Y (New LS-DYNA materials)
Y (New Rigid Material Merge)
N

Z2 2 Z2 Z2 < < Z2 Z

Fatal Error
Y

< < < <

< < < <




ltem
MATG
MFLUID
MOMAX
MPC
MPCAX
NLPARM
NLRGAP
NOLINi
NTHICK
PANEL
PBAR
PBARL
PBCOMP
PBEAM
PBEAML
PBEND
PBUSH
PCOMP
PDAMP
PDAMP5
PELAS
PELAST
PGAP
PHBDY
PINTC
PINTS
PLOAD
PLOAD1
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Bulk Data Entries Available in SOL 700
N
N
N
Y
N
Y (For pseudo statics)
N

2 X 2 Z2 Z2 Z2 Z2 <X Z2 <X <X 2Z2 2Z2 Z2 < 2 < < 2z Z

Fatal Error
Y

< < < <

<

< <X < < <
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Item Bulk Data Entries Available in SOL 700 Fatal Error
PLOAD?2 Y
PLOAD4 Y (Continuation supported)
PLOADX1 N Y
PLPLANE
PLSOLID
PMASS
PRESPT
PROD
PSHEAR
PSHELL
PSOLID
PTUBE
PVISC
RBAR
RBE1
RBE2 Y
RBE3 Y (Changed to RBE3D)
RESTART Y Y

RFORCE (CID, METHOD, continuation line not
supported)

RLOAD:I N
RROD
RSPLINE
RTRPLT
SLOAD
SPC
SPC1
SPCADD

Z < < < < < Z=<2ZZ <<

< < < < <

< X X Z2 Z2 Z2 Z
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Item Bulk Data Entries Available in SOL 700 Fatal Error
SPCAX N Y
SPCD
SUPAX N Y
TABLED1 Y
TABLED?2 Y
TABLED3 Y
TABLES1 Y
TEMP N Y
TEMPD N
TIC Y
TICD Y (New with increment options)

TIC3 Y (New MSC.Dytran type entry)
TLOAD1 Y

TLOAD2 Y

TSTEP Y (Changed to TSTEPNL)
TSTEPNL Y

WALL Y (New rigid wall entry)

Notes and Restrictions:

The following Case Control stress/strain/load options are not supported and will be
ignored if entered:

* SORTZ2, REAL, IMAG, PHASE, MAXS, SHEAR, STRCUR, FIBER, CENTER,
CORNER, BILIN, SGAGE, CUBIC, PSDF, ATOC, CRMS, RALL, RPRINT,
RPUNCH, NORPRINT

The following Case Control displacement/velocity/acceleration/spcforce/mpcforce
options are not supported and will be ignored if entered:

* SORTZ2, REAL, IMAG, PHASE, PSDF, ATOC, CRMS, RALL, RPRINT,
RPUNCH, NORPRINT, CID, TM, RM
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On Linus systems, if multiple jobs are to be run by a particular user simultaneously, a
manual lamboot from the command line (or a script) must be done prior to running
the first job. In addition, PATH=3 must be specified on the SOL 700,ID entry and a line
lamboot=no added. A user can determine the proper location of lam by running a
smalll job, examining the f06 file and searching for the string “execut”. The command
shown in the example below should then be executed.

Example
A typical f06 file shows the following:

dytran-Isdyna will be executed using the comrand
/usr/ nsc/ prograns/ nastran/ dytran-| sdyan/ run_dytran

For this case the following commands should be placed in a script and the script
executed to establish the lamboot:

#!/ bin/ csh
seetenv LAVMHOME /usr/ nsc/ prograns/ nastran/ dytran-Isdyna/ npi/bin
SLAVHOME/ | anboot

To check if lam is running, the user should execute the following command:
ps -ef grep |l am

As long as the lam processes is not “killed” it will remain running unless the machine
is rebooted. If the user wishes to terminate the process he can either Kill it from the
command line or enter the following command:

/usr/ nsc/ prograns/ nstran/dytran-|sdyna/ npi / bi n/ | amhal t
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Sets maximum CPU and I/O time

TIME Sets maximum CPU and 170 time
Sets the maximum CPU and 1/0 time.

Format:

TIME[=]tL[,t2]

Describer Meaning

tl Maximum allowable execution time in CPU minutes. (Real or
Integer>0; Default=1.89E9 seconds)

t2 Maximum allowable 170 limit in minutes. (Real or Integer>0;
Default is infinity, which is machine dependent.)

Remarks:
1. The TIME statement is optional.
2. Ift2is specified then t1 must be specified.
Examples:
1. The following example designates a runtime of 8 hours:
TIME 480
2. The following example designates 90 seconds:
TIME 1.5
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4.1 Key to Descriptions

Brackets|[ ] indicate
that achoice of de-

A brief description of

If the describers are the command is given.

stacked verticaly,
then only one may be
specified.

scribersis optional.

OLOAD Applied Load Out/ Request
Describersin uppercase |etters
Requests the form/and type of applied load vector output. are keywords that must be spec-
——— |ified as shown.
Format:
/ ALL Describersin
({SORTl} | PUNCH,[ or D] = n lower case are
SORT2 * PHASE NONE variables.
ples [The defauit describers are shaded. | \
OLOAD =ALL

4A OLOADISORTLPHASE) =5 <~ A typical example Shorce of descibars
ISgiven. mandatory.

Describers Meaning

CASE
SORT1 Output will be presented as a tabular listing of grid points for each load, fre-
quency, eigenvaue, or time, depending on the sol ution sequence.
SORT2 Output will be presented as a tabular listing of frequency or time for each grid

point Each of the describersis discussed briefly. Further details
PRINT The printer will be th may be discussed under Remarks.
Parentheses are required if filewill by

.| If the describer isin lower case, then it isavariable and
the describer’ stype (e.g., Integer, Real, or Character), al-
e polar format (Mg |owable range, and default value are enclosed in paren-
isin degrees. theses. If no default valueisgiven, thedescriber must be
ALL Applied loads for all poin{ specified by the user.

NONE Applied load for no points

n Set identification of apreviously appearin
points whose identification number:
put. (Integer > 0).

specified.

command. Only loads on
ear on this SET command will be out-

Remarks:

1 Both PRINT and PUNCH may bereq The remarks are generally arranged in order of im-
2. See the MSC.Nastran User’s Manual| portance and indicate such things as which Bulk
SORT?2 formats and their defaults. 1] Data entries are selected by the Case Control com-
output. mand, the command’s relationship to other com-
mands, restrictions and recommendations on its use,
and further details regarding the describers.

3. In a statics problem, arequest for SOI
nonzero) to be output.
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The Case Control Section
The Case Control Section has several basic functions; specifically, it:
= Selects loads and constraints.

= Requests printing, plotting, and/or punching of input and out data (plotter
commands are described in “Plotting” on page 527 of the MSC.Nastran
Reference Guide).

= Defines the subcase structure for the analysis.

Table 4-1 through Table 4-6 at the end of this section indicate the applicability of each
command in all solution sequences.




196 ‘

CASE

4.2

Case Control Command Descriptions

Case Control commands may be abbreviated down to the first four characters as long
as the abbreviation is unique relative to all other commands. If not, the full name of
the command (or at least the first eight characters if the name exceeds eight characters)
must be specified in order to avoid errors. Each command is described as follows:

Description

A brief sentence about the function of the command is stated.

Format

Describers in uppercase are keywords that must be specified as shown. In addition,
describers in lowercase indicate that the user must provide a value.

Braces{} indicate that a choice of describers is mandatory. If the describers are stacked
vertically, then only one may be specified.

Brackets [ ] indicate that a choice of describers is optional. If the describers are stacked
vertically, then only one may be specified.

Describers that are shaded indicate the defaults.

If the command line is longer than 72 columns, then it may be continued to the next
line with a comma. For example:

SET 1 =5, 6, 7, 8, 9,
10 THRU 55
Example

A typical example is given.

Describers and Meaning

Each of the describers is briefly discussed. The describer’s type (e.g., Integer, Real, or
Character), allowable range, and default value are enclosed in parentheses. The
describer must be specified by the user if no default value is given.

Remarks

The Remarks are generally arranged in order of importance and indicate such things
as which Bulk Data entries are selected by the Case Control command; the command’s
relationship to other commands, restrictions and recommendations on its use; and
further descriptions of the describers.
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Case Control Command Summary
This section contains a summary of all Case Control commands under the following
headings:

Subcase Definition
1. Output Request Delimiters

ENDCARDS Reactivates processing of Bulk Data entries (MSGMESH).
OUTPUT Delimits the various types of commands for the structure

plotter, curve plotter, grid point stress, and MSGSTRESS.
OUTPUT(PLOT) Beginning of structure plotter output request.
O%IPUT(POST) } Beginning of grid point stress output requests and/or
SETS DEFINITION p-element data recovery set definition.

or Beginning of curve plotter output request.

OUTPUT(XYPLOT)
OUTPUT(CARDS) Suppresses processing of Bulk Data entries (MSGMESH).

2. Subcase Delimiters

OUTPUT(XYOUT) }

REPCASE Delimits and identifies a repeated output request subcase.
SUBCASE Delimits and identifies a subcase.

SUBCOM Delimits and identifies a combination subcase.

SYM Delimits and identifies a symmetry subcase.

SYMCOM Delimits and identifies a symmetry combination subcase.

3. Subcase Control

MASTER Allows the redefinition of a MASTER subcase.
MODES Repeats a subcase.
SUBSEQ Gives the coefficients for forming a linear combination of the

previous subcases.

SYMSEQ Gives the coefficients for combining the symmetry subcases
into the total structure.
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Data Selection
1. Static Load Selection

DEFORM Selects the element deformation set.

CLOAD Requests a CLOAD Bulk Data entry that defines a list of
superelement loads and their scale factors in nonlinear static
analysis only.

LOAD Selects an external static loading set.

2. Dynamic Load Selection

DLOAD Selects a dynamic load or an acoustic source to be applied in a
transient or frequency response problem.

LOADSET Selects a sequence of static load sets to be applied to the structural
model. The load sets may be referenced by dynamic load
commands.

NONLINEAR Selects nonlinear dynamic load set for transient problems.

3. Constraint Selection

AXISYMMETRIC Selects boundary conditions for an axisymmetric shell problem or
specifies the existence of fluid harmonics for hydroelastic

problems.

AUTOSPC Requests that stiffness singularities and near singularities be
automatically constrained via single or multipoint constraints.

BC Identifies multiple boundary conditions for normal modes,
buckling, and flutter analysis in SOLs 103, 105, 145, and 200.

DSYM Provides for either one or two planes of overall symmetry in
DIH-type cyclic symmetry problems.

MPC Selects a multipoint constraint set.

SPC Selects a single-point constraint set to be applied.

STATSUB Selects the static solution to use in forming the differential stiffness

for buckling analysis, normal modes, complex eigenvalue,
frequency response and transient response analysis.

SUPORT1 Selects the fictitious support set (SUPORT1 entries only) to be
applied to the model.
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4. Thermal Field Selection

TEMPERATURE

TEMPERATURE
(INITIAL)

TEMPERATURE
(LOAD)

TEMPERATURE
(MATERIAL)

TSTRU

5. Static Solution Conditions

Selects the temperature set to be used in either material property
calculations or thermal loading in heat transfer and structural
analysis.

Selects initial temperature distribution for temperature
dependent material properties and heat transfer problems.
Selects temperature set for static thermal load.

Selects temperature set for temperature-dependent material
properties.

Defines a temperature set ID for a structures run based on a heat
transfer subcase.

SMETHOD

Selects iterative solver parameters.

6. Dynamic Solution Conditions

CMETHOD
FREQUENCY

IC

METHOD
MODESELECT

NSM
RANDOM

RESVEC
RGYRO

SDAMPING

Selects complex eigenvalue extraction parameters.

Selects the set of forcing frequencies to be solved in frequency
response problems.

Selects the initial conditions for direct transient analysis (SOLs
109, 129, and 159).

Selects the real eigenvalue extraction parameters.

Requests a set of computed mode shapes for inclusion in
dynamic analysis.

Selects non-structural mass set.

Selects the RANDPS and RANDT1 Bulk Data entries to be used
in random analysis.

Specifies options for and the calculation of residual vectors.

Activates gyroscopic effects and selects RGRYO or UNBALNC
entries.

Requests modal damping as a function of natural frequency in
modal solutions or viscoelastic materials as a function of
frequency in direct frequency response analysis.
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SMETHOD

TSTEP

Selects iterative solver override options in frequency response
analysis.

Selects integration and output time steps for linear or nonlinear
transient analysis.

7. Direct Input Matrix Selection

A2GG
B2GG
B2PP
K2GG
K2PP

K42GG
M2GG
M2PP

MFLUID

P2G
TFL

Selects direct input fluid-structure coupling matrix.
Selects direct input damping matrices.

Selects direct input damping matrices.

Selects direct input stiffness matrices.

Selects direct input stiffness matrices, which are not included in
normal modes.

Selects direct input structural damping matrices.
Selects direct input mass matrices.

Selects direct input mass matrices, which are not included in
normal modes.

Selects the MFLUID Bulk Data entries to be used to specify the
fluid-structure interface.

Selects direct input load matrices.

Selects the transfer function set(s) to be added to the direct input
matrices.

8. Nonlinear Analysis

BCONTACT
ENDTIME
NLPARM
SMETHOD

STEP
TSTEPNL

Requests line contact output
Specifies final analysis time for SOL 700.
Selects the parameters used for nonlinear static analysis.

Selects iterative solver override parameters in nonlinear static
analysis.

Defines and identifies a nonlinear analysis for SOL 400.

Transient time step set Selection for nonlinear analysis
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9. Aerodynamic Analysis

AECONFIG

AESYMXY
AESYMXZ
AEUXREF
CSSCHD
DIVERG

FMETHOD

GUST
TRIM

Assigns the aerodynamic configuration parameter used to locate
the associated datablocks on the aerodynamic and aeroelastic
databases.

Aerodynamic XY plane of symmetry flag.

Aerodynamic XZ plane of symmetry flag.

Define the Reference Aerodynamic Extra Point (Controller) Vector)
Aerodynamic Control Surface Schedule.

Selects the divergence parameters in a static aeroelastic divergence
problem.

Selects the parameters to be used by the aerodynamic flutter
analysis.

Selects the gust field in an aerodynamic response problem.

Selects trim variable constraints in static aeroelastic response.

10. Design Optimization and Sensitivity (SOL 200)

ANALYSIS

AUXCASE

AUXMODEL

DSAPRT
DESGLB

DESOBJ

DESSUB

DESVAR
DRSPAN

MODTRAK

Specifies the type of analysis being performed for the current
subcase.

Delimits Case Control commands for an auxiliary model in SOL
200.

References an auxiliary model for generation of boundary shapes
in shape optimization.

Specifies design sensitivity output parameters.

Selects the design constraints to be applied at the global level in a
design optimization task.

Selects the DRESP1 or DRESP2 entry to be used as the design
objective.

Selects the design constraints to be used in a design optimization
task for the current subcase.

Selects a set of DESVAR entries for the design set to be used.

Selects a set of DRESP1 entries for the current subcase that are to be
used in a DRESP2 or DRESP3 response that spans subcase.

Selects mode tracking options in design optimization (SOL 200).
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1. Original Design Sensitivity Analysis (DSA) (SOLs 101, 103, and 105)

SENSITY

Requests the generation of the combined constraint/design
sensitivity matrix for original design sensitivity analysis (DSA).

12. p-element and Adaptivity Analysis

ADACT

ADAPT
DATAREC
OUTRCV

SET

SETS
DEFINITION

VUGRID

Specifies whether or not the subcase is to participate in the
adaptivity process.

Specifies adaptivity control parameters.
Requests form and type of output for p-version elements.

Selects the output options for p-elements defined on an OUTRCV
Bulk Data entry.

Defines a set of element identification numbers only for the
SURFACE and VOLUME commands (grid point stress) or the
OUTRCYV Bulk Data entry (p-element data recovery). This form of
the SET command must and can only be specified after the SETS
DEFINITION or OUTPUT(POST) command delimiter.

Delimits the various type of commands under grid point stress
and/Zor p-version element set definitions. This command is
synonymous with OUTPUT(POST).

Requests output of view grid and view element entries used in
p-version element data recovery.

13. Fluid-Structure Analysis

A2GG
FLSFSEL

FLSPOUT
FLSTCNT

Selects a direct input fluid-structure coupling matrix.

Fluid-structure parameter collector for frequency and fluid
superelement selection.

Fluid-structure parameter collector for mode participation.

Fluid-structure parameter collector for symmetry and force request.
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14. MD Nastran/MSC.ADAMS Interface

ADAMSMNEF Control for MD Nastran/MSC.ADAMS interface Modal Neutral File

(MNF).

For MSC.Nastran 2004, to insure compatibility with the MSC.Adams
msc2mnf took kit, if the ADAMSMNEF Case Control command has the
keyword ADMOUT=YES, the MD Nastran SYSTEM word OP2NEW
is automatically set to OP2NEW=0. This means that any output2 files
generated will have a pre-MSC.Nastran 2004 format.

Output Selection
1. Output Control

ECHO
ECHOOFF
ECHOON
LABEL

LINE
MAXLINES
PAGE
PLOTID

POST
SKIP

SKIPON
SKIPOFF
SUBTITLE

TITLE

Controls echo (i.e., printout) of the Bulk Data.
Suppresses echo of Case Control.

Reactivates echo of Case Control.

Defines a character string that will appear on the third heading line
of each page of printer output.

Defines the maximum number of output lines per printed page.
Sets the maximum number of output lines.
Causes a page eject in the echo of the Case Control Section.

Defines a character string that will appear on the first frame of any
plotter output.

Activates post-processor operations for selected output data.

Activates or deactivates the execution of subsequent commands in
the Case Control (including plot commands).

Defines commands in Case Control that are not to be processed.
Resumes processing of commands in Case Control.

Defines a subtitle that will appear on the second heading line of each
page of printer output.

Defines a character string that will appear on the first heading line of
each page of MD Nastran printer output.
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2. Set Definition

MAXMIN

OFREQUENCY
OMODES
OTIME

PARTN

SET
SET2

SURFACE

VOLUME

Specifies options for max/min surveys of certain output data
associated with grid points.

Selects a set of frequencies for output requests.
Selects a set of modes for output requests.
Selects a set of times for output requests.

Specifies a list of grid point identification numbers that will be
partitioned with the DMAP module MATMOD (Option 17). In
SOLs 111 and 200, the PARTN command specifies the points at
which modal participation factors are to be computed.

Defines a set of element or grid point numbers to be plotted.

Lists paired set numbers for design sensitivity. These sets refer to
constraint and design variable set identification numbers.

Defines a surface for the calculation of grid point stresses, strains,
or mesh stress discontinuities.

Defines a volume for the calculation of grid point stresses, strains,
or mesh stress discontinuities.

3. Physical Set Output Requests

ACCELERATION
BOUTPUT
CMSENERGY

DISPLACEMENT,
VECTOR, or
PRESSURE

EDE

EKE
ELSDCON

ENTHALPY

Requests the form and type of acceleration vector output.
Requests line or 3D (SOL 600) contact output.

Requests the output of component (superelement) modal strain,
kinetic, and damping energies.

Requests the form and type of displacement or pressure vector
output. Note: PRESSURE and VECTOR are equivalent
commands

Requests the output of the energy loss per cycle in selected
elements.
Requests the output of the Kinetic energy in selected elements.

Requests mesh stress discontinuities based on element stresses
(see STRESS).

Requests form of enthalpy vector output in transient heat
transfer analysis (SOL 159).
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EQUILIBRIUM
FLUX

FORCE or
ELFORCE

GPFORCE
GPKE

GPSDCON

GPSTRAIN
GPSTRESS
HDOT

MCFRACTION
MODALKE
MODALSE
MEFFMASS

MPCFORCE

NLSTRESS

NOUTPUT
OLOAD
RCROSS

SPCFORCES
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Requests the output of the strain energy in selected elements.
Requests equilibrium force balance output.

Requests the form and type of gradient and flux output in heat
transfer analysis.

Requests the form and type of element force output or particle
velocity output in coupled fluid-structural analysis. Note:
ELFORCE is an equivalent command.

Requests grid point force balance at selected grid points.

Requests the output of the kinetic energy at selected grid points
in normal modes analysis only.

Requests mesh stress discontinuities based on grid point
stresses (see GPSTRESS).

Requests grid points strains for printing only.

Requests grid point stresses for printing only.

Requests form of rate of change of enthalpy vector output in
transient heat transfer analysis (SOL 159).

Requests modal contribution fractions output.
Requests modal kinetic energy output.
Requests modal strain energy output.

Requests the output of the modal effective mass, participation
factors, and modal effective mass fractions in normal modes
analysis.

Requests the form and type of multipoint force of constraint
vector output.

Requests the form and type of nonlinear element stress output
in SOL 106.

Requests physical output in cyclic symmetry problems.
Requests the form and type of applied load vector output.

Requests computation and output of cross-power spectral
density and cross-correlation functions in random analysis.

Requests the form and type of single-point force of constraint
vector output.
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STRAIN

STRESS or
ELSTRESS

STRFIELD

SVECTOR
THERMAL
VELOCITY

Requests the form and type of strain output.

Requests the form and type of element stress output. Note:
ELSTRESS is an equivalent command.

Requests the computation of grid point stresses for graphical
postprocessing and mesh stress discontinuities.

Requests the form and type of solution set eigenvector output.
Requests the form and type of temperature output.

Requests the form and type of velocity vector output.

4. Solution Set Output Requests

AEROF

APRESSURE

HARMONICS

HOUTPUT

MPRES

NLLOAD

SACCELERATION
SDISPLACEMENT
SVELOCITY

Requests the aerodynamic loads on aerodynamic control
points.

Requests the aerodynamic pressures in static aeroelastic
response.

Controls the number of harmonics output in axisymmetric shell
or axisymmetric fluid problems; controls the number of
harmonics to be used for analysis in cyclic symmetry problems.

Requests harmonic output in cyclic symmetry problems.

Requests the pressure for selected wetted surface elements
when virtual mass (MFLUID) is used.

Requests the form and type of nonlinear load output for
transient problems.

Requests the form and type of solution set acceleration output.
Requests the form and type of solution set displacement output.

Requests the form and type of solution set velocity output.

5. Model Checkout

ELSUM
GROUNDCHECK

WEIGHTCHECK

Requests a summary of element properties for output

Perform grounding check analysis on stiffness matrix to expose
unintentional constraints by moving the model rigidly.

At each stage of the mass matrix reduction, compute rigid body
mass and compare with the rigid body mass t the g-set.
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Superelement Control

EXTSEOUT

SEALL

SEDR

SEDV

SEEXCLUDE

SEFINAL

SEKREDUCE

SELGENERATE

SELREDUCE

SEMGENERATE

SEMREDUCE

SERESP

SUPER

Specifies the data to be saved for an external superelement as
well as the medium on which the data is to be saved.

Specifies the superelement identification numbers of Phase 1
processing in which all matrices and loads are generated and
assembled. Controls execution of the solution sequence.

Specifies the superelement identification numbers for which
data recovery will be performed.

Specifies the superelement identification numbers for which the
design variables will be processed.

Specifies the superelement identification numbers for which all
matrices and loads will not be assembled into the downstream
superelement.

Specifies the superelement identification number of the final
superelement to be assembled.

Specifies the superelement identification numbers for which
stiffness matrices are assembled and reduced.

Specifies the superelement identification numbers for which
static loads will be generated.

Specifies the superelement identification numbers for which
the static load matrices will be assembled and reduced.

Specifies the superelement identification numbers for which
stiffness, mass, and damping matrices will be generated.

Specifies the superelement identification numbers for which
the mass and damping matrices will be assembled and
reduced. In buckling analysis, the differential stiffness matrices
are assembled and reduced.

Specifies the superelement identification numbers for which the
design sensitivity matrices will be generated.

Assigns a subcase(s) to a superelement or set of superelements.
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Miscellaneous

BEGIN BULK

INCLUDE

NSM
OUTPUT

PARAM
POST
RIGID

Used to insert comments into the input file. Comment statements
may appear anywhere within the input file.

Designates the end of the Case Control Section and/or the
beginning of a Bulk Data Section.

Inserts an external file into the input file. The INCLUDE
statement may appear anywhere within the input data file.

Request nonstructural mass distribution selection.

Delimits the various types of commands for the structure plotter,
curve plotter, grid point stress, and MSGSTRESS.

Specifies values for parameters.
Controls selection of data to be outut for post-processing.

Selects type of rigid element formulations to be used.
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Comment

$ Comment

Used to insert comments into the input file. Comment statements may appear
anywhere within the input file.

Format:
$ followed by any characters out to column 80.

Example:
$ TEST FI XTURE- THI RD MODE
Remarks:

1. Comments are ignored by the program.

2. Comments will appear only in the unsorted echo of the Bulk Data.
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A2GG

Selects a Direct Input Fluid-Structure Coupling Matrix

A2GG Selects a Direct Input Fluid-Structure Coupling Matrix

Selects

Format:

A2GG = name

Example:

A2GG = AGGO

Describer Meaning

name Name of a fluid-structure coupling matrix that is input on the DMIG
Bulk Data entry.

Remarks:
1. DMIG entries will not be used unless selected by the A2GG command

2. This entry must be above subcase level or in the first subcase.

3. Ifthe A2GG command selects a DMIG entry, then MD Nastran will add the
selected fluid-structure coupling matrix to the computed coupling matrix.
To replace the computed coupling matrix with the selected A2GG matrix, set
PARAM,ASCOUP,NO. The user may still define panels with the panel
selection procedure.

4. When filling out the DMIG entries: IFO =1, NCOL = g-size, GJ-column
index corresponds to fluid points, CJ = 0, Gi-row index corresponds to
structural points, Ci-corresponds to DOF, Ai-the area values.

5. A2GG is supported in dynamic solutions with fluid-structure coupling.

6. Only one A2GG command should be used. It must appear above any subcase
structure.
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Acceleration Output Request

ACCELERATION Acceleration Output Request

Requests form and type of acceleration vector output.

Format:

ACCELERATDN{( {SORTI} [PRINT, PUNCH}’ {REAL or IMAG} ’ {PSDF,ATOC,CRMS} '

SORT2]’ PLOT PHASE or RALL
ALL
RPRINT
[NORPRINT' RPUNCH]’ [CID])} -1
NONE

Examples:

ACCELERATION=5

ACCELERTION(SORT2, PHASE)=ALL
ACCELERTION(SORTL, PRINT, PUNCH, PHASE)=17
ACCELERATION(SORT2, PRINT, PSDF, CRMS, RPUNCH)=20
ACCELERATION(PRINT, RALL, NORPRINT)=ALL

Describer Meaning

SORT1 Output will be presented as a tabular listing of grid points for
each load, frequency, eigenvalue, or time, depending on the
solution sequence.

SORT?2 Output will be presented as a tabular listing of frequency or time
for each grid point.

PRINT The printer will be the output medium.

PUNCH The punch file will be the output medium.

PLOT Computes, but does not print or punch, acceleration output.

REAL or IMAG  Requests rectangular format (real and imaginary) of complex
output. Use of either REAL or IMAG vyields the same output.

PHASE Requests polar format (magnitude and phase) of complex output.
Phase output is in degrees.

PSDF Requests the power spectral density function be calculated for
random analysis post-processing. Request must be made above
the subcase level and RANDOM must be selected in the Case
Control.
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ACCELERATION

Acceleration Output Request

Describer

Meaning

ATOC

CRMS

RALL

RPRINT
NORPRINT
RPUNCH
CID

ALL

n

NONE

Remarks:

Requests the autocorrelation function be calculated for random
analysis post-processing. Request must be made above the
subcase level and RANDOM must be selected in the Case
Control.

Requests the cumulative root mean square function be calculated
for random analysis post-processing. Request must be made
above the subcase level and RANDOM must be selected in the
Case Control.

Requests all of PSDF, ATOC and CRMS be calculated for random
analysis post-processing. Request must be made above the
subcase level and RANDOM must be selected in the Case
Control.

Writes random analysis results in the print file (Default).
Disables the writing of random analysis results in the print file.
Writes random analysis results in the punch file.

Request to print output coordinate system ID in printed output
file, FO6 file.

Accelerations at all points will be output.

Set identification of a previously appearing SET command. Only
accelerations of points with identification numbers that appear
on this SET command will be output. (Integer>0)

Accelerations at no points will be output.

1. Both PRINT and PUNCH may be requested.

2. Acceleration output is only available for transient and frequency response
problems. Acceleration is only available for transient and frequency
response problems and when response spectra is requested in eigenvalue

analysis.

3. See Remark 2 under “DISPLACEMENT” on page 268 for a discussion of
SORT1 and SORT2.

4. ACCELERATION=NONE allows overriding an overall output request.
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Acceleration Output Request

. The PLOT option is used when curve plots are desired in the
magnitude/phase representation and no printer request is present for
magnitude/phase representation.

. Acceleration results are output in the global coordinate system (see field CD
on the GRID Bulk Data entry).

. The option of PSDF, ATOC, CRMS and RALL, or any combination of them,
can be selected for random analysis. The results can be either printed in .f06
file or punched in the punch file, or output in both files.

Note that the CID keyword affects only grid point related output, such as
DISPlacement, VELOcity, ACCEleration, OLOAD, SPCForce and
MPCForce. In addition, CID keyword needs to appear only once in a grid
related output request anywhere in the Case Control Section to turn on the
printing algorithm.
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Acoustic Power Output Request

ACPOWER Acoustic Power Output Request

Requests output of the power radiated from the wetted surface.

Format:
ALL
ACPOWER H {SORTl} | {PRINT,PUNCH} [Csv = unit]ﬂ _ -
SORT2 PLOT NONE

Describer  Meaning

SORT1 Output will be presented as tabular listing of panels for each
excitation frequency

SORT?2 Output will be presented as tabular listing of excitation
frequencies for each panel (Default)

ié PRINT The printer will be the output medium (Default).

PUNCH The punch file will be the output medium.

PLOT Results are generated but not output.

Csv Results will be written to a .csv file.

unit Unit of the .csv file as used on the ASSIGN statement

ALL Radiated power will be processed for the wetted surface and
all panels.

n Set identification of a previously defined set of panels.

Radiated power will be processed for the wetted surface and
all panels in the referenced set.

NONE Radiated power will not be processed.
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Adaptivity Subcase Selection

ADACT  Adaptivity Subcase Selection

Specifies whether or not the subcase is to participate in the adaptivity process.

Format:
ALL
ADACT = n
NONE
Examples:
ADACT=NONE
ADACT=10
Describer Meaning
ALL All subcases will participate in the error analysis.
n The first n modes in a normal modes analysis will participate in the
error analysis. (Integer > 0)
NONE The current subcase will not participate in the error analysis.
Remarks:

1. ADACT is processed only when an adaptive analysis is requested.

2. Inastatic analysis, ADACT=n is equivalent to ADACT=ALL and ALL
means that the results of all subcases will be included in the error analysis.
When ADACT=NONE in any subcase, the results of that subcase are
excluded from the error analysis and adaptivity.

3. Inaneigenvalue analysis, ALL means that the results of all the modes will be
included in the error analysis.

4. Only one ADACT command may be specified per SUBCASE.

5. An ADAPT Case Control command must be present in order to have an
adaptive analysis.
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Control for MD Nastran/MSC.ADAMS Interface

ADAMSMNF* Control for MD Nastran/MSC.ADAMS Interface

Control for MD Nastran/MSC.ADAMS Interface Modal Neutral File (MNF)

i
i

_ JYES
OUTGSTRS = { N H [OUTGSTR { o H
I 0

AA oursres - (9] ourera - {30

Format:

<
(%]

E

YES

Z
@)

ADAMSMNF{FLEXBODY = {N—OH [FLEXONLY = {

Z
o

- | NO _
ADMCHECK = {YESH, [ADMOUT {

<
wn

E

CASE L YES
r -1.0 1.0e8
VIORTHO = — |, [V20RTHO = { — |,
L valuel value2
I PARTIAL ||
CONSTANT NONE
MINVAR = FULL , |PSETID = < setid ;o)
NONE ALL
RIGID

Example(s):

ADAMSMNF FLEXBODY = YES

*MD Nastran/MSC.ADAMS Modal Stress Recovery (MSR) interface is also available.
See Remark 19.
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Describer Meaning
FLEXBODY Requests that the MD Nastran/MSC.ADAMS interface be executed.
NO Execute standard MD Nastran.
YES Execute MD Nastran/MSC.ADAMS interface.
FLEXONLY Requests standard DMAP solution and data recovery following MD
Nastran/MSC.Adams interface execution.
YES Execute only the MD Nastran/MSC.ADAMS interface.
NO Execute MD Nastran/MSC.ADAMS interface and standard DMAP
solution and data recovery.
ADMCHECK  Requests MD Nastran/MSC.ADAMS diagnostic output.
YES Print diagnostic output.
NO Suppress diagnostic output.
ADMOUT Requests that the MD Nastran/MSC.ADAMS interface outputs MD
Nastran OP2 files.
YES OP2 files are generated.
NO Requests that OP2 files are not generated.
OUTGSTRS Controls grid point stress output to OP2 file or MNF or both.
YES Grid point stress is output to OP2 file or MNF or both.
NO Grid point stress is not output to OP2 file or MNF.
OUTGSTRN Controls grid point strain output to OP2 file or MNF or both.
YES Grid point strain is output to OP2 file or MNF or both.
NO Grid point strain is not output to OP2 file or MNF.
OUTSTRS Controls element stress output to OP?2 file.
YES Element stress is output to OP2 file.
NO Element stress is not output to OP2 file.
OUTSTRN Controls element strain output to OP2 file.
YES Element strain is output to OP?2 file.
NO Element strain is not output to OP2 file.
V1ORTHO Lower frequency bound of the Craig-Bampton modes in

cycles/unit time.
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Describer

Meaning

valuel

V20RTHO

value2
MINVAR
FULL
CONSTANT
PARTIAL
NONE
RIGID

CASE
PSETID

setidpIotel

ALL

Remarks:

Value of lower bound.

Higher frequency bound of the Craig-Bampton modes in
cycles/unit time.

Value of higher bound.

Requests the type of mass invariants to be computed.
All nine mass invariants will be calculated.

Only mass invariants 1, 2, 6, and 7 will be calculated.
All mass invariants except 5 and 9 will be calculated.
No mass invariants are computed.

No modal information is output to the MNF. Only units, grid point
coordinate, element connectivity, interface nodes, and invariants 1,
2, and 7 data are shared in the MNF.

Selects a set of elements (including PLOTEL) whose grids are
retained in the MNF, and whose connectivity defines face geometry
for ADAMS display.

Specified in the OUTPUT(PLOT) Section of MD Nastran.

Select all the sets defined in the OUTPUT(PLOT) Section of MD
Nastran.

1. Thisentry represents a collection of PARAM,name,value entries. A license is
required for the MD Nastran/MSC.ADAMS interface.

2. ADAMSMNF FLEXBODY = YES is required to execute the MD
Nastran/MSC.ADAMS interface, all other ADAMSMNF items are optional.
The ADAMSMNF FLEXBODY = YES must occur above subcase level.

3. Mass invariants - The following defines the nine mass invariants:

Eq. 4-1
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5 N
|
= m.s Eq. 4-2
3x1 p;l PP
3, N
o= z mpGDp ji=1 .., M Eq. 4-3
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is the skew-symmetric vector cross product operator. @, is the partitioned
orthogonal modal matrix that corresponds to the translational degrees-of-
freedom of grid p, 1, is the inertia tensor, qa; is the partitioned orthogonal
modal matrix that corresponds to the rotational degrees-of-freedom of grid
p. fppf is the skew-symmetric matrix formed for each grid translational
degree-of-freedom for each mode. M is the number of modes and N is the
number of grids.

. The above mass invariant calculation currently depends on a lumped mass

formulation. The PARAM,COUPMASS should not be specified when
executing the MD Nastran/MSC.ADAMS interface. Since p-elements use a
coupled mass formulation they should not be used.

If the CONML1 is used, M21, M31, and M32 entries should be left blank.

If PARAM,GRDPNT,value specified, mass invariants ', 4, and "1 will be
obtained from a MD Nastran grid point weight generator execution in the
basic system.

. Thefollowing DTI,UNITS Bulk Data entry is required fora FLEXBODY=YES

run:
Units:

Since MSC.ADAMS is not a unitless code (as is MD Nastran), units must be
specified. A DTI Bulk Data entry provides ‘UNITS’ (a unique identifier)
input as the following example illustrates. Once identified, the units will
apply to all superelements in the model. Acceptable character input strings
are listed below.

Format:

DTl  UNITS 1 MASS FORCE LENGTH TIME
Example:

DTI UNITS 1 KG N M S



Mass:

kg - kilogram

Ibm - pound-mass
slug - slug

gram - gram

0zm - ounce-mass
klbm - kilo pound-mass (1000.1bm)
mgg - megagram
slinch - 12 slugs
ug - microgram
ng - nanogram
uston - US ton

Length:

km - kilometer
m - meter

cm - centimeter
mm - millimeter

mi - mile
ft - foot
in-inch

um- micrometer
nm - nanometer
ang - angstrom
yd - yard

mil - milli-inch
uin - micro-inch
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Force:

n - newton

Ibf - pounds-force

kgf - kilograms-force

ozf - ounce-force

dyne - dyne

kn - kilonewton

kibf - kilo pound-force (1000.1bf)
mn - millinewton

un - micronewton

nn - nanonewton

Time:

h - hour

min - minute

S - sec

ms - millisecond

us - microsecond
nanosec - nanosecond
d - day

A note of clarification about UNITS and its relation to MD Nastran’s
WTMASS parameter: WTMASS, though necessary to achieve units
consistency in MD Nastran, is ignored in the output for MSC.ADAMS. Units
data for MSC.ADAMS is supplied on the UNITS DTI entry. For example,
consider a model with mass in grams, force in Newtons, length in meters and
time in seconds. A WTMASS parameter equal to 0.001, would ensure that
MD Nastran works with a consistent set of units (kg, N and m). The units
reported to ADAMS should then be: “DTI, UNITS, 1, GRAM, N, M, S.”
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10.

11.

OUTSTRS or OUTSTRN entries require the use of the standard MD Nastran
STRESS= or STRAIN= commands to produce element stress or strain.
STRESS(PLOT)=or STRAIN(PLOT)=will suppress stress or strain output to
the MD Nastran .f06 file. The OUTSTRS or OUTSTRN entries are required
for importing MSC.ADAMS results into MSC.Fatigue. See the MD
Nastran/MSC.ADAMS/Durability documentation for more information.

OUTGSTRS or OUTGSTRN entries require the use of the standard MD
Nastran STRESS= or STRAIN= used in conjunction with GPSTRESS= or
GPSTRAIN=commands to produce grid point stress or strain.
GPSTRESS(PLOT)= or GPSTRAIN(PLOT)= will suppress grid stress or
strain output to the MD Nastran .f06 file.

To reduce the FE mesh detail for dynamic simulations, PSETID=set_entry is
used to define a set of PLOTELSs or other elements used to display the
component in ADAMS. If a mass invariant computation is requested, this
option can significantly reduce the size of the MNF without compromising
accuracy in the ADAMS simulation.

If PSETID specifies an existing set from the OUTPUT(PLOT) Section of

MD Nastran, this single set is used explicitly to define elements to display in
ADAMS. Otherwise, the MD Nastran Case Control Section will be searched
for a matching set ID. This matching set ID list then represents a list of
OUTPUT(PLOT) defined elements sets, the union of which will be used to
define a set of PLOTELS or other elements used to display the componentin
ADAMS. If the user wishes to select all of the sets in the OUTPUT(PLOT)
section, then use PSETID=ALL.

The elements defined may include rigid element IDs. When defining these
sets do not use EXCLUDE and EXCEPT descriptions.

If a superelement analysis is being executed, any element defined on the
PSETID=set_entry that lies entirely on the superelement boundary (that is to
say all of its grids are a-set or exterior to the superelement) must also be
specified on a SEELT Bulk Data entry. The SEELT entry would not be
required for part superelements, as boundary elements stay with their
component.

QUTPUT( PLOT)

SET 7722 = 10001 THRU 10010

The ADMOUT=YES option is intended for users who plan to import
ADAMS results into MSC.Fatigue. This option requires the following
assignment command:
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ASSIGN OUTPUT2="name.out’ STATUS=UNKNOWN UNIT=20
FORM=UNFORM

in the File Management Section of the MD Nastran file. It causes OP2 files
with an .out extension to be generated for input into MSC.Fatigue.
FLEXBODY=YES is required with its use. The files output are: DTI-units, SE-
number of superelements (9999 if residual), SEIDX-superelement id, ASETX-
size of a-set, BGPDTS-grid location table, GEOM2S-element connections,
GEOMA4S-constraints and sets, MGGEW-physical mass external sort with
weight mass removed, VAEXT-a-set partition vector, VGEXT-g-set partition
vector, VAPEXT-eigenvalue size partition vector, MAAEW-modal mass,
KAAE-modal stiffness, BAAE-modal damping, RAE-modal preload, PAE-
modal loads, CMODEXT-component modes, OES1-element stress shapes,
OSTR1-element strain shapes, OGS1-grid point stress shapes, OGSTR1-grid
point strain shapes, OGSIPL-grid point physical preload stress, OGTRIPL-
grid point physical preload strain. The files are output for each superelement
and their generation depends on the loading and output requests. 4 A

To insure compatibility with the MSC.ADAMS OP2-to-MNF translator, if CASE
the ADAMSMNF Case Control command has the keyword ADMOUT=YES,

the MD Nastran SYSTEM word OP2NEW is automatically set to

OP2NEW=0. This means that any OP2 files generated will have a pre-

MSC.Nastran 2004 format.

Environment variables controlling MNF generation can be set before
submitting the MD Nastran job or by using the MD Nastran keyword
'"MNFWRITEOPTIONS’ which can be abbreviated to any short unique string
such as 'MNFW'’. The MD Nastran keyword can be entered on the nastran
submittal command line or in a user .nastran rc file.

For example, interior grids and elements can be removed in the MNF by
entering prior to the MD Nastran submittal;

with Korn shell:

export MDI_ MNFWRITE_OPTIONS=strip_face

with C shell:

setenv MDI_ MNFWRITE_OPTIONS=strip_face

Or, at MD Nastran submittal time:
nastran_submittal_command jid MNFW=strip_face

Consult the ADAMS/Flex documentation for more information on the use
of environment variables during MNF generation.

The command: nastran_submittal_command help mnfw will generate the
description of the symbol keyword.
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13.

14.

15.

16.

17.

The command: nastran_submittal_command help all will generate a
complete set of MD Nastran submittal keywords.

MNF naming convention is as follows: for a single superelement run
‘jid.mnf’; for a residual only or multiple superelement run ’jid_seid.mnf’,
etc., where seidl and seid2 are the integer numbers of the superelement. The
default location of these files is the same directory as the jid.f06 file. See the
ASSIGN MNF command to change directory location.

When supplying SPOINT/QSET combinations there should be enough to
capture correctly the modal shapes. If n is the number of modes specified on
the EIGR or EIGRL Bulk Data entries and p is the number of load cases
specified, then the number of SPOINT’s(ns) should be at least

ns = n+ (6 + p) assuming that residual flexibility is on. In general, there
cannot be too many SPOINTS as excess ones will be simply truncated with
no performance penalty.

The user can have MD Nastran automatically specify the SPOINT/QSET by
including above the Case Control the parameter PARAM,AUTOQSET,YES.
In this case no SPOINT/QSET can appear in the Bulk Data. See the
PARAM,AUTOQSET description for detailed requirements or limitations.

By default, MSC.Nastran 2005 will create a version 6.0 MNF.

MSC.ADAMS 2005 is able to read the version 6.0 MNF. Earlier MSC.ADAMS
versions are not able to read a 6.0 MNF. MD Nastran can be instructed to
write a backward compatible MNF by submitting the MD Nastran job with
MNFWRITEOPTIONS=full_str. Alternatively, the user may set the
environment variable MDI_ MNFWRITE_OPTIONS to ‘full_str’. See
Remark 12. for more information on controlling the MNF format.

Besides modal stiffness and modal mass matrices, the modal damping
matrix may be output to the MNF. The damping allowed is the standard MD
Nastran damping matrix consisting of [Bggl viscous damping, (1/w4) [Kédggl
structural damping, (g/(w3) +a2)[Kggl structural and Rayleigh damping,
(a1)[Mqgl Rayleigh damping. Where g is set by PARAM,G,value, w3 is set by
PARAM,W3,value, w4 is set by PARAM,W4,value, a1l is set by
PARAM,ALPHAL,value,0., a2 is set by PARAM,ALPHAZ2,value,0.
Additionally, [B2H] modal damping can be included by use of the Case
Control SDAMP=n command. For part superelement or superelement
analyses, modal damping for each individual part or superelement can be
controlled by PARAM,SESDAMP,YES or for a MD Nastran/MSC.ADAMS
interface run PARAM,SESDAMP,FRB (PARAM,SESDAMP,NO is the
default).
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SESDAMP

sesdamp=no modal damping for each SDAMP = TABDMP1
superelement using the free SDAMP above subcase
boundary modes

sesdamp=yes modal damping for each SDAMP = TABDMP1
superelement using the fixed SDAMP in
boundary CMS modes superelement subcase

sesdamp=frb modal damping for each SDAMP = TABDMP1
superelement using the free SDAMP in
boundary modes superelement subcase

For PART SUPERELEMENTS

each part may have a PARAM,SESDAMP

The MD Nastran/MSC.ADAMS interface does not allow for adding modal
damping to structural damping utilizing PARAM,KDAMP,-1.

Direct input damping may also be included with the Case Control B2GG=n
command. For part superelement or superelement analyses, use of this
command with the MD Nastran/MSC.ADAMS interface requires fully
expanded case control.

18. If preload is present in the model, physical gridpoint stress and strain for the
preload may be output to the MNF using standard GPSTRESS= or
GPSTRAIN= commands.

If preload is generated in a SOL 106 for a SOL 103 restart and the physical
grid point stresses for the preload are desired for the SOL 103 MNF run, then
PARAM,FLEXNLS,YES is required above subcase level in the SOL 106 run.
For preload generated in a SOL 106 for a SOL 103 restart, the preload subcase
must be replicated in the FIRST subcase of the SOL 103 run.

19. After using the MD Nastran/MSC.ADAMS interface to produce a MNF and
after preforming an MSC.ADAMS solution it is possible to bring the
MSC.ADAMS results into MD Nastran for modal data recovery.
MSC.ADAMS produces OP2 files for input to MD Nastran SOL 111 and SOL
112. The files are binary format with a .mdf extension. The File Management
Section requires an assign command for each file;

ASSIGN INPUTT2="name.mdf’ UNIT=ni
with a DLOAD=niI in the appropriate subcase.
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Also, in the Bulk Data Section, the parameter PARAM,ADMPOST=m (m=0,
by default no MSR performed) is required. If m=1, rigid body motion is not
considered in the structural deformation. If m=2, rigid body motion is
considered in the structural deformation.

Full details of the generation of the . mdf files and their use with MD Nastran
are to be found in the MD Nastran/MSC.ADAMS Durability
documentation.

Caution:

In order to obtain consistent results, the MSC.ADAMS results, when
brought back into MD Nastran SOL 111 or SOL 112, MUST be restarted
off the original MD Nastran database that produced the original MNF
which was the basis of the MSC.ADAMS run.
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Adaptivity Control Selection

Specifies adaptivity control parameters.

Format:

ADAPT=nN

Example:

ADAPT=12

Describer Meaning

n

Remarks: 4 A
1.

2.

Set identification for either an ADAPT or PSET Bulk Data entry.
(Integer > 0)

ADAPT is required only when an analysis with p-elements is requested. CASE

A multiple p-level analysis with error analysis is performed whenever the
ADAPT command references an ADAPT Bulk Data entry.

A single p-level analysis without error analysis is performed whenever the
ADAPT command references a PSET Bulk Data entry.

Only one ADAPT may appear in the Case Control Section and should appear
above all SUBCASE commands.

The subcases that will not participate in the error analysis/adaptivity must
contain the ADACT=NONE command.
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AECONFIG Aeroelastic Configuration Name

Assigns the aerodynamic configuration parameter used to locate the associated
datablocks on the aerodynamic and aeroelastic databases.

Format: Assign a DBset member name

AECONFIG =config-name

Example 1: Assign a MASTER file for the aerodynamic and aeroelastic DBsets

AECONFIG =PROTO_A

Describer Meaning

config-name The configuration name. This is the Aerodynamic SuperGroup
name identified as part of the aeroelastic model. (Character, Default
= AEROSG2D)

Remarks:

1. Typically, the aeroelastic configuration name is specified as the
Aerodynamic Supergroup as part of the model generation in
MSC.FlightLoads.

2. If AECONFIG is not present, aerodynamic and aeroelastic datablocks will be
created from the data in the Bulk Data Section and assigned the default value
AECONFIG=AEROSG2D.

3. Multiple configuration names are supported.

4. AECONFIG is typically assigned above the subcase level. If it is overridden
at the subcase level, it is necessary to attach an existing aerodynamic
database.
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AERCONFIG Aerodynamic Model to be Used for the Rigid Aerodynamics

Enables the user to select a different mesh for the rigid portion of the aerodynamics
than for the elastic portion.

Format:

AERCONFIG=config-name

Examples:
AERC=RAERO
Describer Meaning
AERC The configuration name. This is the Aerodynamic Super Group
name for the aerodynamic model that is used to create the rigid
aerodynamics. 4 A\
Remarks: CASE

1. Ifthe AERCONFIG command is not present in the subcase, the rigid portion

of the aerodynamics is based on the same AECONFIG as the flexible
aerodynamics.

2. The rigid aerodynamics must be pre-computed and attached from an
assigned database using FMS commands such as:

ASSI GN RVASTER = “raero. master”
DBLOCATE WHERE( AECONFI G=" rconfi g’ ) LOQd CAL=RMASTER
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AEROF Aerodynamic Force Output Request

Requests the aerodynamic loads on aerodynamic control points.
Format:

AEROF=n

Examples:

AEROF=ALL
AEROF=5

Describer Meaning

n Set identification of a previously appearing SET command. (Integer
> 0)

ALL Forces at all points will be output.

Remarks:

1. This command is supported in SOL 144, SOL 145, SOL 146 (frequency
response only) and SOL 200 for ANALYSIS=SAERO or FLUTTER.

2. The SET command references box or body element identification numbers.
3. Output is in the units of force or moment.

4. Only aerodynamic forces on points specified on the SET command will be
output.
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AESYMXY Aerodynamic Flow Symmetry About The XY Plane

Aerodynamic XY plane of symmetry flag. This is used to indicate whether the
aerodynamic model has symmetry with respect to the ground.

Format:
SYMMETRIC
AESYMXY = { ANTISYMMETRIC
ASYMMETRIC
Example 1:

AESYMXY = ASYMMETRIC

Describer Meaning

SYMMETRIC Indicates that the aerodynamic model is moving in a
symmetric manner with respect to the XY plane

ANTISYMMETRIC Indicates that the aerodynamic model is moving in an
antisymmetric manner with respect to the XY plane.

ASYMMTRIC Indicates that the aerodynamic model has no reflection about
the XY plane.
Remarks:

1. If AESYMXY is not present in case control, aerodynamic XY symmetry will
be determined from the SYMXY field of the AEROS Bulk Data entry for static
aeroelastic analysis and from the SYMXY field of the AERO Bulk Data entry
for flutter and dynamic aeroelastic analysis.

2. If AESYMXY is present above the subcase level, it is applied to all subcases
until overridden.

3. SYMMETRIC implies ground effect while asymmetric implies free air
analysis.

4. Multiple aerodynamic symmetries are supported.
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AESYMXZ Aerodynamic Flow Symmetry About The XZ Plane

Aerodynamic XZ plane of symmetry flag. This is used to support symmetric models
about the centerline.

Format:
SYMMETRIC
AESYMXZ = < ANTISYMMETRIC
ASYMMETRIC
Example 1:

AESYMXZ = SYMMETRIC

Describer Meaning

SYMMETRIC Indicates that a half span aerodynamic model is moving in a
symmetric manner with respect to the XZ plane.

ANTISYMMETRIC Indicates that a half span aerodynamic model is moving in an

antisymmetric manner with respect to the XZ plane.
ASYMMETRIC Indicates that a full aerodynamic model is provided. (Default.)
Remark:

1. If AESYMXZ is not present in case control, aerodynamic XZ symmetry will
be determined from the SYMXZ field of the AEROS Bulk Data entry for static
aeroelastic analysis and from the SYMXZ field of the AERO Bulk Data entry
for flutter and dynamic aeroelastic analysis.

2. If AESYMXZ is present above the subcase level, it is applied to all subcases
until overridden.

3. Multiple aerodynamic symmetries are supported.
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AEUXREF Define the Reference Aerodynamic Extra Point (Controller)
Vector

Reference UXVEC selector for the aeroelastic trim analysis. This is used to indicate an
aerodynamic extra point vector about which the stability derivatives are to be
computed and printed. The stability derivatives are the change in force due to a unit
perturbation of each parameter in the aerodynamic extra point set. Due to the
nonlinear nature of the aeroelastic loads, the stability derivatives can be (but are not
required to be) a function of the point about which the slope is computed. This input
defines which point is to be used in computing the stability derivatives for printing
(local slopes will be computed as needed in the trim solver). This selection is typically
done within each subcase, but a case control default can be defined by placing an entry
above the subcase level.

Format:

AEUXREF=1 "
TRIM

Examples:

AEUXREF=100
AEUXREF=TRIM

Describer Meaning

n The identification number of a UXVEC Bulk Data entry that defines
the point about which stability derivatives will be computed in TRIM
cases.

TRIM Indicates that the stability derivatives should be computed about the

trimmed state.

Remarks:

1. If, for a particular subcase, AEUXREF is not defined, the “free stream” state
will be used (that is, the stability derivatives will be computed about zero
values for all parameters). This results in upward compatibility with the
linear database paradigm.

2. Only one of TRIM or a UXVEC id may be specified on any given subcase. To
see stability derivatives about additional points, you must define additional
trim subcases.
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ANALYSIS Analysis Discipline Subcase Assignment

Specifies the type of analysis being performed for the current subcase.
Format:
ANALYSIS=type

Examples:

ANALYSIS=STATICS
ANALYSIS=MODES

Describer Meaning
type Analysis type. Allowable values and applicable solution sequences
(Character):
STATICS Statics
MODES Normal Modes also in
SOL 110, 111, 112
BUCK Buckling
DFREQ Direct Frequency
MFREQ Modal Frequency
MTRAN Modal Transient
DCEIG Direct Complex (SOL 200 only)
Eigenvalue Analysis
MCEIG Modal Complex
Eigenvalue Analysis
SAERO Static Aeroelasticity
DIVERGE Static Aeroelastic
Divergence
FLUTTER Flutter j
HEAT Heat Transfer Analysis

STRUCTURE Structural Analysis } (SOLs 153 and 159 only)

NLSTATICS Nonlinear static analysis
LNSTATICS Linear static analysis } (SOL 400, Remark 5.)
NLTRAN Nonlinar transient

analysis

Remarks:
1. ANALYSIS=STRUC is the default in SOLs 153 and 159.
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In SOL 200, all subcases, including superelement subcases, must be assigned
an ANALYSIS command either in the subcase or above all subcases.

ANALYSIS=DIVERG is only available for analysis in SOL 200. Sensitivity
and optimization are not supported for this analysis type.

In order to obtain normal modes data recovery in SOLs 110, 111, and 112,
ANALYSIS = MODES must be specified under one or more separate
subcases(s) which contain requests for data recovery intended for normal
modes only. For example, in SOL 111:

METH=40

SPC=1

SUBCASE 1 $ Nornml Mbdes
ANALYSI S=MODES
Dl SP=ALL

SUBCASE 2 $ Frequency response
STRESS=ALL
DLOAD=12
FREQ=4

All commands which control the boundary conditions (SPC, MPC, and
SUPORT) and METHOD selection should be copied inside the
ANALYSIS=MODES subcase or specified above the subcase level.

For SOL 400, NLSTATICS will perform a nonlinear static analysis;
LNSTATICS will perform a linear static analysis; and NLTRAN will perform
a nonlinear transient analysis. The default is NLSTATICS. NLSTATICS,
LNSTATICS, and NLTRAN can be placed above or below SUBCASE/STEP
commands. For example:
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SUBCASE 1
STEP 1
ANALYSI S=LNSTATICS $ Linear statics
LOAD=1
STEP 2
ANALYS|I S=ENLSTATICS $ Nonlinear statics
LOAD=2
STEP 3
ANALYSI S=NLTRAN $ Nonl i near transient
DLOAD=3
SUBCASE 2
ANALYSI S=NLSTATICS $ Nonlinear statics for both steps
STEP 10
LOAD 10
STEP 20
LOAD=20
SUBCASE 3
ANALYSI S =NLTRAN $Nonl i near transient for both steps
STEP 10
4A DLOAD=10
STEP 20
CASE DLOAD=20
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APRESSURE Aerodynamic Pressure Output Request

Requests the aerodynamic pressures in static aeroelastic response.

Format:

APRES :{ n }
ALL

Examples:

APRES=ALL
APRES=6

Describer Meaning

n Set identification number of a previously appearing SET
command. Only aerodynamic pressures on the referenced
aerodynamic boxes will be output. (Integer > 0)

ALL Pressures at all points will be output.
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AUTOSPC Constrains Stiffness Singularities via m-sets or s-sets

Requests that stiffness singularities and near singularities be automatically
constrained via single or multipoint constraints.

Format:

AUTOSPC [ PRINT | | INOPUNCH) |5p = | [EPS = r1], [EPSSING = r2],
NOPRINT| || PUNCH

spc| [ zEro ] ={ YES}
MPC|" |NOZERO NO
Examples:

AUTOSPC=YES
AUTOSPC (PRINT, PUNCH, SID=100, EPS=1.E-6, MPC)=YES

Describer Meaning

PRINT Enable the printout of a summary table of singularities. (Default)

NOPRINT Disable the printout of a summary table of singularities.

NOPUNCH Disable the creation of SPC or MPC Bulk Data entry in PUNCH file.
(Default)

PUNCH Generate SPC or MPC Bulk Data entry format in PUNCH file.

SID=n Specify a set identification number for option PUNCH. (Default =
999)

EPS=r1 Identify the singularity with a stiffness ratio smaller than rl to be

automatically constrained with single or multipoint constraint. See
Remark 2. (Default=1.E-8)

EPSSING=r2 Identify the potential singularities with stiffness ratios less than r2.
See Remark 2. (Default=1.E-8)

SPC Apply single-point constraints on those degrees of freedom
identified as singular. (Default)

MPC Apply multipoint constraints on those degrees of freedom identified
as singular.
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Describer Meaning

ZERO

Request the printout of singularities with zero stiffness ratios in the
singularity summary table. (Default)

NONZERO Disable the printout of those singularities with zero stiffness ratios in

the singularity summary table.

Remarks:

1.

AUTOSPC specifies the action to take when singularities exist in the stiffness
matrix. AUTOSPC=YES means that singularities will be constrained
automatically. AUTOSPC=NO means that singularities will not be
constrained. If AUTOSPC=NO then the user should take extra caution
analyzing the results of the grid point singularity table and the computed
epsilons. See “Constraint and Mechanism Problem Identification in
SubDMAP SEKR” on page 409 of the MSC.Nastran Reference Guide for
details of singularity and mechanism identification and constraint. 4 A

Singularity ratios smaller than EPSSING are listed as potentially singular. If CASE
AUTOSPC=YES then the identified singularities with a ratio smaller than

EPS will be automatically constrained. If EPSSING has the same value as EPS

then all singularities are listed. If EPSSING is large than EPS, the printout of
singularity ratios equal to exactly zero is suppressed. EPSSING must be

greater than or equal to EPS. If not, then the program will set EPSSING equal

to EPS.

If the PUNCH keyword is specified then automatically generated SPCs or
MPCs are placed in SPCi or MPCi Bulk Data entry format on the PUNCH
file.

Default equals YES for all solutions except for SOLs 106 and 153. The
AUTOSPC operation provides the correct action for superelements in all
contexts. However, AUTOSPC may over-constrain the residual structure in
SOL 129. User PARAMeter, AUTOSPC, not the AUTOSPC command is used
for the o-set (omitted set) in the residual structure in SOLs 106 and 153.

The MPC option may be somewhat more expensive than the SPC option. It,
however, provides a more realistic structural modeling than the SPC. When
the MPC option is selected, the multipoint constraint may be applied on
some degree of freedom on which the stiffness matrix is identified as
singular. If MPC is inapplicable on some degree of freedom, the SPC is used
instead.
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AUXCASE Aucxiliary Model Case Control Delimiter

Delimits Case Control commands for an auxiliary model in SOL 200.
Format:

AUXCASE

Examples:

AUXCAS
AUXC

Remarks:
1. AUXCASE indicates the beginning of Case Control commands for an

auxiliary model. AUXCASE commands must follow the primary model Case
Control commands.

2. All Case Control commands following this entry are applicable until the next
AUXCASE or BEGIN BULK command. Commands from preceding Case
Control Sections are ignored.

3. Each auxiliary model Case Control must be delimited with the AUXCASE
command.

4. The AUXMODEL command is used to associate the auxiliary model Case
Control with a particular auxiliary model.
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AUXMODEL Auxiliary Model Identification Number

References an auxiliary model for generation of boundary shapes in shape
optimization.

Format:

AUXMODEL=n

Examples:

AUXMODEL=4
AUXM=4

Describer Meaning

n Auxiliary model identification number. (Integer>0)

Remarks: 4 .

CASE
1. AUXMODEL references a particular auxiliary model for analysis and may

only be specified in the auxiliary model Case Control Section.

2. See the BEGIN BULK command for the Bulk Data definition of an auxiliary
model.
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AXISYMMETRIC Conical Shell Boundary Conditions

Selects boundary conditions for an axisymmetric shell problem or specifies the
existence of fluid harmonics for hydroelastic problems.

Format:
SINE
AXISYMMETRIC = COSINE
FLUID
Example:

AXISYMMETRIC=COSINE

Describer Meaning

SINE
COSINE
FLUID

Sine boundary conditions will be used.
Cosine boundary conditions will be used.

Existence of fluid harmonics.

Remarks:

1.
2.

This command is required for conical shell problems.

If this command is used for hydroelastic problems, at least one harmonic
must be specified on the AXIF command.

See the “Surface Elements” on page 130 of the MSC.Nastran Reference Guide,
for a discussion of the conical shell problem.

See the “Additional Topics” on page 555 of the MSC.Nastran Reference Guide
for a discussion of the hydroelastic formulation.

The sine boundary condition will constrain components 1, 3, and 5 at every
ring for the zero harmonic.

The cosine boundary condition will constrain components 2, 4, and 6 at every
ring for the zero harmonic.

SPC and MPC Case Control commands may also be used to specify
additional constraints.“Case Control Commands” on page 193.
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Selects direct input damping matrix or matrices.
Format:
B2GG=name

Example:

B2GG = BDMIG

B2GG = BDMIG1, BDMIG2, BDMIG3

B2GG = 1.25*BDMIG1, 1.0*BDMIG2, 0.82*BDMIG3
SET 100 = B1, B2
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B2GG =100

Describer Meaning

name Name of [B;] matrix that is input on the DMIG Bulk Data entry,
or name list with or without factors (see Remark 5.).

Remarks:

1. DMIG matrices will not be used unless selected.

2. Terms are added to the damping matrix before any constraints are applied.

3. The matrix must be symmetric and field 4 on the DMIG,name entry must

contain the integer 6.

4. A scale factor may be applied to this input via the PARAM, CB2 entry. See

“Parameters” on page 659.
5. The formats of the name list:

a. Names without factor
Names separated by comma or blank.

b. Names with factors

Each entry in the list consists of a factor followed by a star followed by a
name. The entries are separated by comma or blank. The factors are real
numbers. Each name must be with a factor including 1.0.
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B2PP Direct Input Damping Matrix Selection

Selects direct input damping matrix or matrices.
Format:
B2PP=name

Example:

B2PP = BDMIG

B2PP = BDMIG1, BDMIG2, BDMIG3

B2PP = 5.06*BDMIG1, 1.0"BDMIG2, 0.85*BDMIG3

B2PP = (1.25, 0.5) *BDMIGL, (1.0, 0.0) *BDMIG2, (0.82,-2.2) *BDMIG3

Describer Meaning

name Name of [B}] matrix that is input on the DMIG or DMIAX Bulk
Data entry or name list with or without factors (see Remark 7.)
(Character)

Remarks:

1. DMIG entries will not be used unless selected.

2. B2PP is used only in dynamics problems.

3. DMIAX entries will not be used unless selected by the B2PP command.
4

. The matrix must be square or symmetric and field 4 on the DMIG,name entry
must contain a 1 or 6.

5. Itis recommended that PARAM,AUTOSPC,NO be specified. See the
“Constraint and Mechanism Problem Identification in SUbDMAP SEKR”
on page 409 of the MSC.Nastran Reference Guide.

6. The matrices are additive if multiple matrices are referenced on the B2PP
command.

7. The formats of the name list:
a. Names without factor

Names separated by comma or blank.
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b. Names with factors.

Each entry in the list consists of a factor followed by a star followed by a
name. The entries are separated by comma or blank. The factors are either
all real numbers, or all complex numbers in the form of two real numbers,
separated by a comma, within parenthesis as shown in the above
example. The first real number of the pair is for real part, and the second
for imaginary part. Either part may be zero or blank, but not both. Mixed
real numbers and complex numbers are not allowed. Each name must be
with a factor including 1.0 for real and (1.0, 0.0) for complex.
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BC Boundary Condition Identification

Identifies multiple boundary conditions for normal modes, buckling, and flutter
analysis in SOLs 103, 105, 145, and 200.

Format:
BC=n
Example:

BC=23

Describer Meaning

n Identification number. (Integer > 0)

Remarks:
1. In SOLs 103, 105, 145, and 200 BC is required in each subcase if multiple
boundary conditions are specified for normal modes, buckling, and flutter
analysis.

2. If only one boundary condition is specified, then BC does not have to be
specified and n defaults to zero.
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Selects 3D Contact Surfaces (SOLs 600 and 700 only)

BCONTACT (SOL 600/700) Selects 3D Contact Surfaces (SOLs 600 and 700 only)

Selects the contact table and contact parameters for the current subcase. This Case
Control command must be entered with one of the options shown below for any 3D
contact to occur. This command may be entered above any subcases to apply to all
subcases; however, doing so will invoke an option such that rigid contact bodies will
be moved until they contact the formable bodies before the nonlinear simulation
begins (for MSC.Marc users, this is known as step zero).

If there are multiple subcases, then the BCONTACT Case Control command can be
entered before the first subcase to move rigid contact bodies together before the
nonlinear solution begins. BCONTACT may be specified within each subcase to
define which bodies may make contact during that particular subcase. If no
BCONTACT entries are made within a particular subcase and one is entered before
any subcase entries, it will be used for that subcase.

Format:
n
ALL
ALLELE
ALLBODY
BCONTACT=
BCBOX
BCPROP
BCMATL
NONE
Examples:
BCONTACT =5

BCONTACT=ALLBODY

Describer Meaning

n Identification number of a BCTABLE, BCHANGE, and/or BCMOVE
Bulk Data entry.

ALL All elements in the model can potentially contact with each other
(Default). When this option is specified, no 3D contact input is
required in the bulk data and if entered will be ignored. Warning -
this option may take excessive computer time. This option can only
be used if it applies to all subcases.

ALLELE Same as ALL.
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Selects 3D Contact Surfaces (SOLs 600 and 700 only)

Describer Meaning

ALLBODY All bodies defined using all the BCBODY entries can potentially
contact each other.This option can only be used if it applies to all

subcases.

BCBOX All elements defined within a box-like region as defined by the Bulk
Data entry, BCBOX, can potentially contact each other. See Remark 4.

BCPROP All elements defined by the Bulk Data entry, BCPROP, can potentially
contact each other. See Remark 4.

BCMATL All elements defined by the Bulk Data entry, BCMATL, can
potentially contact each other. See Remark 4.

NONE All contact definitions (BCTABLE, BCBODY) are ignored.

Remarks:

1. BCONTACT isonlyrecognized in MD Nastran Implicit Nonlinear (SOLs 600
and 700).

2. BCONTACT is required to activate 3D contact in MD Nastran Implicit
Nonlinear (SOL 600) and Explicit Nonlinear (SOL 700).

3. Only one form of this entry may be used in any given analysis. Analysis
restarts must use the same form as the original run.

4. Bulk Data entries, BCBOX, BCPROP and BCMATL, may be used with
BCONTACT=n in which case IDs specified on the BCBODY entry and
BCBOX, BCPROP and/or BCMATL entries must match.
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Case Control and Bulk Data Delimiter

BEGIN BULK Case Control and Bulk Data Delimiter

Designates the end of the Case Control Section and/or the beginning of a Bulk Data
Section.

Format:

AUXMODEL = auxmid

BEGIN[BULK]
SUPER = seid

Examples:

BEGIN BULK
BEGIN AUXMODEL=22

Describer Meaning

AUXMODEL Indicates the beginning of an auxiliary model Bulk Data Section.

auxmid Auxiliary model identification number. (Integer > 0)

SUPER Indicates the beginning of partitioned superelement Bulk Data
Section.

seid Superelement identification number. (Integer > 0)

Remarks:

1. BEGIN BULK is not required. If not specified, then the program will
automatically insert one.

2. For an auxiliary model, AUXMID is referenced by the AUXMODEL Case
Control command.

3. Partitioned Bulk Data Sections defined by BEGIN SUPER are used to define
only one superelement each. Bulk Data commands which define
superelements are ignored in partitioned Bulk Data Sections.

Superelements specified by a BEGIN SUPER entry can be automatically
attached to other superelements based on relative location of grid points. For
connection to the downstream superelement, the global coordinate
directions of the attachment grid points of the upstream superelement will
be internally transformed to the global coordinate directions of the grid
points of the downstream superelement. For displacement data recovery, the
output will be in the original global coordinate directions.
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Case Control and Bulk Data Delimiter

4. The BEGIN SUPER or BEGIN AUXMODEL Bulk Data must lie between
BEGIN BULK and ENDDATA entries.

5. When employing part superelements via the use of the BEGIN BULK SUPER
(or BEGIN SUPER) entry, it should be noted that any parameters that are
specified in the Main Bulk Data apply only to the residual and not to any of
the part superelements. Accordingly, if the user wants certain parameters to
apply to all of the superelements, then he must specify them either in the
Case Control Section or explicitly in all of the BEGIN BULK SUPER (or
BEGIN SUPER) portions of the Bulk Data. A very common example of such
a parameter specification is PARAM,POST which is used to request post-
processing of results.
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Line Contact or 3D Contact (for SOL 600) Output Requests

BOUTPUT Line Contact or 3D Contact (for SOL 600) Output Requests

Selects contact regions for output.

Format:
ALL
BOUTPUT [( [SORTl} | [PRINT, PUNCH} )} _ -
SORT2 PLOT NONE
Examples:
BOUTPUT=ALL
BOUTPUT=5
Describer Meaning 4 A
SORT1 Output is presented as a tabular listing of slave nodes for each load or CASE
time depending on the solution sequence.
SORT?2 Output is presented as a tabular listing of load or time for each slave
node.
PRINT The print file is the output media.
PUNCH The punch file is the output media.
PLOT Generate output histories for slave nodes, but do not print.
ALL Histories of all the slave nodes (all nodes for SOL 600) listed in all the
BOUTPUT Bulk Data entries are output. If no BOUTPUT Bulk Data
entries are specified, histories of all the slave nodes in all the contact
regions are output.
n Set identification of previously appearing SET command. Only

contact regions with identification numbers that appear on the SET
command are selected for output. If there isa BOUTPUT Bulk Data
entry for a contact region selected via the set command, histories for
slave nodes listed in the Bulk Data entry are output. If there is no
BOUTPUT Bulk Data entry for a contact region selected via the set
command, histories for all the slave nodes in that contact region are
output.

NONE Result histories for slave nodes are not calculated or output.



252

CASE

BOUTPUT

Line Contact or 3D Contact (for SOL 600) Output Requests

Remarks:
1. BOUTPUT is processed in SOLs 106, 129, 153, 159, and 600 only.

2. SORT1 is the default in SOLs 106 and 153. SORT?2 is the default in SOLs 129
and 159.

3. Only SORTL1 is available for SOL 600.
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Campbell Diagram Parameters

CAMPBELL Campbell Diagram Parameters

Specifies Campbell Diagram parameters.

Format:

CAMPBELL=nN

Example:

CAMPBELL=10

Describer Meaning

n Identification number of a CAMPBLL Bulk Data entry. (Integer > 0)
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CLOAD

Static Load Request for Upstream Superelement Loads

CLOAD Static Load Request for Upstream Superelement Loads

Requests a CLOAD Bulk Data entry that defines a list of superelement loads and their
scale factors in nonlinear static analysis only.

Format:

CLOAD=Nn

Example:

CLOAD=15

Describer Meaning

n Identification number of a unigue CLOAD Bulk Data entry.
(Integer>0)

Remarks:

1. This command may only appear in the residual structure subcases (see the
Case Control command, “SUPER” on page 496) and if used it must be
specified in all of them.

2. The CLOAD Bulk Data entry must reference previously processed LSEQ
(load sequence) Bulk Data that was requested by LOADSET Case Control
commands on the upstream (SUPER # 0) subcases.

3. The resulting load is added to those produced by LOAD and TEMP(LOAD)
Case Control commands in the residual structure subcases.
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Complex Eigenvalue Extraction Method Selection

CMETHOD Complex Eigenvalue Extraction Method Selection

Selects complex eigenvalue extraction parameters.
Format:

CMETHOD=n

Example:

CMETHOD=77

Describer Meaning

n Set identification of EIGC (and EIGP) Bulk Data entry. (Integer>0)

Remarks:

1. The CMETHOD command must be specified in order to compute complex
eigenvalues.

2. See description of the parameter, “UNSYMF” on page 837, to perform
complex eigenvalue analysis in Solution 106.
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Component Modal Synthesis Energy Output Request

CMSENERGY Component Modal Synthesis Energy Output Request

Requests the form and type of CMS energy output.

Format:
I MODE
CMSENERGY( PRINT, PUNCH| |REAL or IMAG  |ESORT = ! AscEND -
PLOT PHASE
RATIO
r BOTH ALL ALL
RESPONSE =1 mMobpAL ‘| |cMsE =] NONE L1 }epke =) NONE
FORCED TOTAL TOTAL
L QSET QSET
ALL
ALL
4A cMDE = NONE Ul ey 1R :{ CIDOT } JATOPN =m])={ |
CASE TOTAL fratio
NONE
QSET
Example:
CMSENERGY (PHASE,RESPONSE=FORCED,CMSE=TOTAL,CMKE=QSET) = ALL
SET 1001 = 10,40
CMSENERGY (PUNCH,PRINT,RESPONSE=BOTH,CMSE=ALL,FILTER=0.01) = 1001
Describer Meaning
PRINT The printer will be the output medium.
PUNCH The punch file will be the output medium.
PLOT Generate modal fractions for the requested set but no printer
output.
REAL or IMAG Requests rectangular format (real and imaginary) of complex
output.
PHASE Requests polar format (magnitude and phase) of complex output.
ESORT Keyword selecting one of the output sorting options:
MODE/RATIO/ASCEND.
MODE Results are generated in order of increasing CMS natural mode
number.

ASCEND Results are output in order of increasing energy ratio magnitudes.
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Component Modal Synthesis Energy Output Request

Describer Meaning

RATIO Results are output in order of decreasing energy ratio magnitudes.

RESPONSE Keyword selecting the types of results to be produced.

MODAL Specifies that output is to be generated for the free (or real
eigenvalue) response solution.

FORCED Specifies that output is to be generated for the forced response
(modal frequency or modal transient) solution.

BOTH Requests output for both free and forced response solutions.

CMSE Keyword requesting output of CMS strain energy ratios.

CMKE Keyword requesting output of CMS kinetic energy ratios.

CMDE Keyword requesting output of CMS damping energy ratios.

ALL Requests both TOTAL and QSET output.

TOTAL Requests CMS energy ratio totals in all component modes of a
superelement.

QSET Requests CMS energy ratios for individual component modes.

NONE Requests that no CMS energy output be generated.

FILTER Keyword specifying the value of the printed output data filter.

fratio Value of output filter ratio. (Default =0.001)

TOPN Keyword specifying the number of largest CMS energy ratios to be
output.

m The number of largest CMS energy ratios to be output. (Default is
all ratios.)

n Results for superelement IDs in SET n will be output.

ALL Results for all recovered superelements will be output.

NONE No CMS energy ratios will be output.

Remarks:

1. The CMSENERGY command may be requested in the modal solution
sequences (SOLs 110, 111, 112, 145, 146, 200) and real eigenvalue analysis
(SOLs 103 and 106). It is intended for use when superelements are defined
and component modal synthesis techniques are employed. (See the
MODALKE and MODALSE commands for other options.)
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Component Modal Synthesis Energy Output Request

Both PRINT and PUNCH may be requested.

ESORT, FILTER and TOPN describers apply only to QSET results output.
TOTAL results output is always in increasing order of superelement ID
number.

. QSET CMS energy ratios are output in increasing order of component mode

number unless the ESORT keyword specifies a particular sorting order. Ifa
sorting order is specified, the magnitude of the energy ratio is sorted.
DESCEND can be used as a synonym for RATIO.

. The FILTER keyword specifies an absolute value that is used to limit the

amount of printed output produced. It is applied to the magnitude of the
CMS energy ratio. If the CMS energy ratio magnitude is less than fratio for
any natural mode, no output for that natural mode is produced. THRESH
can be used as a synonym for FILTER.

In order to obtain unforced response (RESPONSE=BOTH or MODAL)

output in SOL 111 and SOL 112, a SUBCASE containing the ANALYSIS =

MODES option must be present.

For modal transient response solution sequences, response quantities are
real numbers. There are no imaginary terms. Therefore, polar
representations of the data have no meaning.
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Aerodynamic Control Surface Schedule

CSSCHD Aerodynamic Control Surface Schedule

Selects control system schedule information.

Format:

CSSCHD=n

Example:

CSSCHD=10

Describer Meaning

n Set identification of a control system schedule that appears on a
CSSCHD Bulk Data entry.

Remark:
1. One or more CSSCHD entries can be invoked by this entry.




260

CASE

DATAREC

Data Recovery Output for p-Version Elements

DATAREC Data Recovery Output for p-Version Elements

Requests form and type of output for p-version elements.

Format:

DATAREC[( SORT1 )} = n

SORT

Example:

DATAREC=12

Describer Meaning

SORT1 Output will be presented as a tabular listing of grid point results
per load case.

SORT?2 Output will be presented as a tabular listing of load case per grid
point.

n SID of OUTPUT Bulk Data entry to be used. Only displacements,
stresses, and strains of p-version elements with identification
numbers that appear on the OUTPUT Bulk Data entry with SID=n
will be output. (Integer>0)

Remarks:

1. DATAREC is processed only when an adaptive analysis is requested.
2. Only one command per subcase is allowed.

3. This information is used only for output control and does not in anyway
affect the analysis.

4. Displacements, stresses, and strains will be calculated and printed only for
p-version elements in OUTPUT entry. Those elements listed that are not
p-version elements will be ignored.

5. The coordinates of the view points (points at which the displacements are
calculated and printed) can be printed by using the VUGRID command.
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Controls the Default Setting of the Model

DEFAULT (SOL 700) Controls the Default Setting of the Model

Controls the default setting of the model.
Format:

DEFAULT, OPTION

Example:

DEFAULT,DYNA

Description:

OPTION can be DYTRAN (default) or DYNA. The following constants are set
depending on the option selected:

Input DYTRAN DYNA
PARAM,LSDYNA ENERGY,HGEN 0 1
PARAM,LSDYNA ENERGY,SLNTEN 0 1
PARAM,LSDYNA ENERGY,RYLEN 0 1
PARAM,LSDYNA ,RELAX,NRCYCK 0 250
PARAM,LSDYNA, RELAX,DRTOL 0.0 0.001
PARAM,LSDYNA, RELAX,DRFCTR 0.0 0.995
PARAM,LSDYNA, RELAX,DRTERM 0.0 1E20
PARAM,LSDYNA, RELAX,EDTTL 0.0 0.04
PARAM,LSDYNA, OUTPUT,IKEDIT 0 100
PARAM,LSDYNA, OUTPUT,IFLUSH 0 5000
PARAM,LSDYNA, SHELL , WRPANG 0.0 20.
PARAM,LSDYNA, SHELL,ESORT 0 2
PARAM,LSDYNA, SHELL,IRNXX 0 -1
PARAM,LSDYNA, SHE