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[NTRODUCTION

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

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

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

material for all sections which follow.

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

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

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

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

sections.

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

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

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

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

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

ii (8/1/72)




TABLE OF CONTENTS

1.  HASTRAM PROGRAMMING FUNDAMENTALS

1.7 PROGRAM OVERVIEW 4vvvvretnarieteeeeneeeenseeaeeeeenennnnesoinasaaseaassnnns 1.141
LI T T 0 3 1Y =5 Y Y- T PP 1.1-1

1.7.2  Program Organization .....ieiieiiiiernerinoretnneianennnsennenanns 1.1-3

1.2 NASTRAN EXECUTIVE SYSTEM L itiiitiinriuinsioersionsoacannaorseenaiassannnnons 1.2-1
1.2.7  Introduction ..ottt ittt ittt et i 1.2-1

1.2.2 Executive Dperations During the Preface .......ccvvviiiiiiiiinnne, 1.2-4
1.2.3 Executivé Operations During Problem Solution .............co.cnvenn. 1.2-9a

1.3 WORD SIZE AND COMPUTER HARDWARE CONSIDERATIONS ...........ccooninivviinnen. 1.3-1
1.3.7  Introduction ..ue.iuiieeeioirnerraseseeneinseroasnnseisnnasnsssannos 1.3-1

1.3.2 Alphanumeric Data .....covviiiiieenienennesonsoecionesnncnosnecasnsss 1.3-2

1.3.3 Word Packing ........en.. C e eesesaer ittt eeaiatrear st aata oo 1.3-2

1.4  SYSTEM BLOCK DATA SUBPROGRAM (SEMDBD) ...uuveueeinernenraneaneonnecnasannean 1.4-1
1.5 THE OPEN CORE CONCEPT .vvvtienniniererancoranssssssssnonssscasannonssasnnna 1.5-1
T.5.T  Introduction ...ieeueiiirineieeinernsoeiesonssanassonsstnnsssannonnss 1.5-1

1.5.2 Definition Of Open Core ...iuiviiienetiotocnionsesrscnsuonacsnecanans 1.5+1

1.5.3 Example of an.Application of Open COre ......c.eccvvevenacencocnoonen 1.5-1

1.6 NASTRAN INPUT/OUTPUT 4uiuuiunnnerusrsorossoasssssssssasoononosnnnaansnsnnenns 1.6-1
T.6.1T  Introduction ...vciiieneiietiiieeeniiiiisoterensesonnssnnncennnnasas 1.6-1

1.6.2 Use of the Operating System Input File .......cccviiiieeinenninnnnn, 1.6-1

1.6.3 Use of the Operating System Output File ..........coiiiiiiiiinnans, 1.5-2

T84  GIND iivetitniieiiiereteacnonstessasetosoasasssasoaronssanaasaeannnns 1.6-3

' 0T T - | 1.6-7

1.7 NASTRAN MATRIX ROUTINES «.vuinieininitini e ietiiiiataenairetataniennnennn, 1.7-1
Te7.7  INEroduUCEion «oceennieeeerenoaasrneesoeasesnsnsrasesoanasansannoones 1.7-1

1.7.2 Matrix Packing and Unpacking ....... Sheeerisientiiaeaatantettenasaas 1.7-1

1.7.3 The Nested Vector Set Concept Used to Represent Components

Of Displacement .....iiiiieiiiineiaesennsnsenseseeosncscncassacnsans 1.7-2

1.7.4 Processing of Matrices c.vuiiirireiereerrtoctiencoatonsanenesersnnans 1.7-5

1.8  GENERATION OF MATRICES .\iiiuvunnnnnneaenuannoonsoeessecrosesasssansssnnnnns 1.8-1
1.8.1 The EST, EDPT, and GPECT Data BlockS ......cevviiiiniiiannininnnaaannn 1.8-1

1.8.2 Structural El1ements ...vueeeeirrecnssoerotsensnecrontonsennsennnnnnn 1.8-2

iii (12/31/77)




ro

Section

TABLE OF CONTENTS (Continued)

1.9  TERMI}IATION PHILOSOPHY AND DIAGNOSTIC MESSAGES ...ccviivvniniiniinennnenn

1.10 RESTARTS IN NASTRAN

DATA BLOCK AND TABLE DESCRIPTIONS

.......

.................................................

2.1 IHTRODUCTION  titititieeeeeeereroensaarossssanenssssanssassnessssassasesanos
2.2 DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES ........cococvaeenne
2.2 Index for Data Block Descriptions Sorted on Data Block Names .......

2.2.2 Index for Data Block Descriptions Sorted Alphabetically by iodule ..

2.3  DATA BLOCK DESCRIPTIONS

2.3.1 Data Blocks
Data Blocks

ro
.

Data Blocks
Data Blocks
Data Blocks
Data Blocks
Data Blocks
Data Blocks

le\JO\U'l-hw.l\)

Data Blocks

—
o

Data Blocks

-
—

Data Blocks

Data Blocks

—
w

Da.a Blocks

—
F-3

Data Blocks

-
o

Data Blocks

—
(4]

Data Bjocks

—
~

Data Blocks

-
o2

Data Blocks

ot
(Ve

Data Blocks

n
o

Data Blocks

~n
—

Data Blocks

N ~nNy nN N ~N ~n ~N ~n ~N (A ] N (a8 n n ~N ~ ~n n N
. . . . . . . . . . . . - . . . . . .
w w [¥% ] w w w w w w w (M) w w w w w w w w w w
. . . . . . - . . . . . . . . . .
—t
~n

~n
»n

Data Blocks

Output
Output
Output
Qutput
Qutput
Output
OQutput
OQutput
Qutput
Qutput
Output
Output
Output
Output
Output
Output
Output
Qutput
Output
Output
Qutput
Qutput

--------------------------------------------------

From Moduie 8 2 =
From Module IFP ...iiiireriiriinneierernonnecnans
From Module GP1 .......... theesesreranraan feresan
From Module GP2 .....ciivieirniineneennenarvennnes
From Module PLTSET ...cvvevnrnierriaineennnananss
From Module PLOT .......... Y
From Module GP3 ..... Chaersannn feeieararatarraaes
From Module TAl ........... tecrenes ehaeesrirriens

From Module SMAT ..veevvenrvennonnennaneannnncans '

From Module SMA2 .......ceevieirenesanernarenneen
From Module GPWG .......cciviiiiiniennnnnennnnnen
From Module SMA3 .....c.viveennnn Cheisesataasaans
From Module GP4 ......coviiereiievencrennnnnooan,
From Module GPSP ,....civiivviiencaasnn Cesasiann
From Module MCE1 .........; ......................
From Module MCE2 .......cvvuns teesesedenstansanen
From Module SCET ...c.iiveeirensancnseceasnesnnas
From Module SMP1 .....ccviiinereennnnsn Cesaeenaas
From Module RBMGT .....ccovvevevesncarnnn cesenane
From Module RBMGZ ....ovvrvevenaernarionssnnnanoas
From Module RBMG3 .....ceovvevensancrncnnes cavens
From Module RBMGS .....c.vvieiirnnirennnrsnnenans

iv (12/29/78)




Section

N N NN NN NN NN NN N NN DN DN D DD NN

.3.23
.3.24
.3.25
.3.26
.3.27
.3.28
.3.29
.3.30
.3.31
3.32
.3.33
.3.34
.3.35
.3.36
.3.37
.3.38
.3.39
.3.40
.3.41
.3.42
.3.43
.3.44
.3.45
.3.46
.3.47
.3.48
.3.49
2.3.50
2.3.51
2.3.52

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Data

Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks

TABLE OF

Qutput
Output
Qutput
Qutput
Qutput
Qutput
Qutput
Output
Qutput
Qutput
Outpﬁt
Output
Output
Qutput
Qutput
Qutput
Qutput
Output
Qutput
Output
Qutput
Output
Output
Output
Qutput
Output
Output
Qutput

From liodule
From Module
From Module
From Module
From Module
From Module
From Module
From Nodu]e
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
From Module
from Module
From Module
From Module
From Module
From Module

From Module

READ

CONTENTS (Continued)

................................

--------------------------------

................................

--------------------------------

--------------------------------

--------------------------------

.................................

DSMGT ittt e

---------------------------------

--------------------------------

oooooooooooooooooooooooooooooooo

--------------------------------

--------------------------------

--------------------------------

oooooooooooooooooooooooooooooooo

--------------------------------

---------------------------------

--------------------------------

Element Stress Output Data Description .....c.cieviiieveciecinnnnnns

Element Force Output Data Description ........ceeiviivneennnenncncns

v (7/4/76)

Pége No.

‘2.3-103
2.3-104
2.3-107
2.3-110
2.3-11
2.3-116
2.3-145
2.3-157
2.3-161
2.3-162
2.3-163
2.3-165
2.3-172
2.3-173
2.3-174
2.3-175
2.3-176
2.3-177
2.3-179
2.3-183
2.3-186
2.3-195
2.3-197
2.3-218
2.3-222
2.3-224
2.3-225
2.3-226
2.3-227
2.3-233



Section

.53
.54
.55
.56
.57
.58
.59
.60

w W W W W W W W

.3.62
.3.63
.3.64
.3.65
.3.66
.3.67
.3.68
.3.69
.3.70
2.3.7
2.3.72
2.3.73
2.3.74
2.3.75
2.3.76
2.3.77
2.3.78
2.3.79
2.3.80
2.3.81
2.3.82

(A" JE AN B o TR A T A T A R~ B\ T N T A T N B A N S A T o S A

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Data

Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks

Blocks

Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks

TABLE OF CONTENTS (Continued)

Output
Output
Output
Qutput
Output
Output
Qutput
Qutput
Qutput
Qutput
Qutput
Output
Output
Output
Qutput
Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output
OQutput
Qutput
Output
Qutput
Output
Qutput

From
From
From
From
From
From
From
From
From
From

From

From Module AMG

From
From

From

From Module BPTPRI]

Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module

Module
Module
Module

fFrom Module

From

From Module ASDMAP

From

Module

Module

From Module

From

Module

From Module

From

Module

From Module

From

From

Module
Module

From Module

From Module

From Module

Page No.

2]0] 2 7 2.3-237
2] 2.3-239
PLTTRAN « o vviviiinnnannnnnonnonnnns 2.3-239
RMG .o iiiviieiiiiiiinneencinnnanas 2.3-240
TRLG ciiiiiiririieiinnennensnnnnnss 2.3-240
TRHT it ittt in it e inaaensanas 2.3-242
L] = 2.3-242
SDRHT v evvvveenrtvnnnenecnscsnnannes 2.3-243
BPCYC e e rravanusnnnennuacsasanonns 2.3-244
1 - o 2.3-245
1 (R 2.3-253
............................... 2.3-254

AMP ittt et i e 2.3-256
FAT +eviennnennnnns Ceeeeeraietaaens 2.3-258
FA2 tevieccnnonnnnarntnntnsnannnans 2.3-260
............................ 2.3-262

EMA teecoonncncnnnncanenconaraenes 2.3-264
EMG +ivriivverencrsanonsncancrnnnnns 2.3-265
............................ 2.3-269

COMB2 +evvvnenerrnnecnsnnnsnnneenes 2.3-27
ROBVR e evvvvcnoccnnasnecneneonnanns 2.3-272
ROBVR3 +evvvvoenccnnenroconcanancns 2.3-274
REDUCE - - -« +- e, 2.3-276
SGEN e voeevosoennranesnsaeeencannnss 2.3-278
PLTMRG «ovcvees P 2.3-281
MIDACE «-cvvovenvonnnen e 2.3-284
DORMM «+ecevevrocnnenronencannanans 2.3-285
PPTPRZ .+ vvvveriirnnsvcnnsassannnas 2.3-287
INPUTT2 cvveeronnnanrantncnnncnanns 2.3-288
CURY i iiiiiiiieeresnnnnnnenanns 2.3-289

vi (12/29/78)




Section

2.4

2.5

2.6

2.
EXECUTIVE TABLE DESCRIPTIONS

W W W W W W

3.

.83
.84
.85
.86
.87
.88
.89
.90
91

92

2.4.1
2.4.2

MISCELLANEOUS TABLE DESCRIPTIONS

2.5.1
2.5.2

SUBSTRUCTURE DATA ITEMS DESCRIPTIONS

2.6.1

Data
Data
Data
Data
Data
Data
Data
Data
Data

Data

Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks
Blocks

TABLE OF CONTENTS (Continued)

Output
Output
Qutput
Output
Qutput
Output
Output
Qutput
Qutput
Output

From Module GPFDR
From Moduel CYCT1
From Module CYCT2
From Module FRLG
From Module LAMX

From Module IFT ...

From Module FRRD2

From Module ADR ...

From Module GUST
From Module EQMCK

-----------------

.......................

......................

.......................

----------------------

.......................

......................

-----------------------

----------------------

-----------------------

-----------------------

Executive Tables Which are Permanently Core Resident.........

Executive Tables Not Permanently Core Resident.......... feee

.......................

Miscellaneous Tables Which are Permanently Core Resident.....

Miscellaneous Tables Not Permaneltly Core Resident ..........

---------

Substructure Data "Items" Description ..... ettt teereanenanas

SUBROUTINE DESCRIPTIONS

3.1
3.2
3.3

INTRODUCTION

-------- L R L I I I I R R R R N I I N R I I I NI N A APy

ALPHABETICAL INDEX OF ENTRY POINTS FOR SUBROUTINE DESCRIPTIONS ......

EXECUTIVE SUBROUTINE DESCRIPTIONS

3.3.1
3.3.2
3.3.3
3.3.4
3.3.5
3.3.6
3.3.7
3.3.8

oooooooooooo

-----------------------

XSEM1 (Executive Sequence Monitor, Preface) ...........cceen.

BTSTRP (Bootstrap Generator)
SEMINT (Sequence Monitor Initialization)
GNFIAT (Generate FIAT)
ENDSYS (End-of-Link)
SEARCH (Search, Load, and Execute Link)

XSEMi (Link i Main Program, i = 2,3,...)

---------

-----------------

-----------------------

--------------------

-----------------------

-----------------------

---------------------

--------------------

XSEMXX (Sequence Monitor - Deck Generator) ..................

vii (12/31/77)

3.1-1
3.2-1

3.3-1
3.3-2
3.3-3
3.3-5

3.3-8
3.3-9
3.3-1




TABLE OF CONTENTS (Continued)

Section Page No.
3.3.9 GNFIST (Generate FIAT) cuuviriieeiiirnnnnnenrnenseananarnses 3.3-12
3.3.10 XEPT (End=0F=TaPE) vievuenrnvnnreerereeensanaanaeonnsnnsnnns 3.3-14
3.3.77 SSWITCH (Sense SWitches) vovviviiiieeennvernnirornnanaananns 3.3-15
3.3.12 CPNMSG (Console Message Writer) ......coveevennnnnnonnnrenss 3.3-16
3.3.13 TTLPGE (Title Page Writer) ......... aectseetaasensereaneaes 3.3-17
3.3.14 SEMTRN (Transliterator) (IBM 360-370 Only) ....c.vvvreunnnns 3.3-19
3.3.15 RETURN (RELUPN) ++eceetnocrneraoannranesneanennranconeaneons 3.3-20
3.3.16 NASCAR (Read the NASTRAN Card) ««eceereveeecnerneeianiinas 3.3-21

3.4  UTILITY SUBROUTINE DESCRIPTIONS vccveveeencsaseesrvernsncncssaonanas 3.4-1
3.4.1 MAPFNS (Machine Word Functions) «:ccceeceiiriciennnncnonaas 3.4-1
3.4.10 NASTIP (NASTRAN Input/Output Manager) ««-«eceeseeesensuernns 3.4-12
3.4.11 QPEN (Initiate Activity on a File) «eereecrieinnnucnnnniinnsn 3.4-14
3.4,12 GINP (General Input/Output Routine) -scceveceievenecnnninn.. 3.4-15
3.4.14 GPPEN (Short Form for Subroutine PPEN with Header Record

PrOCESSING) cveocetereeirerieteteanranuasnseensssneserassass 3.4.22
3.4.15 FREAD (Short Form for Subroutine READ) .cevvevvveuunnnnnnns. 3.4-23 . I
3.4.16 WRTTRL (Write Trailer) ceceeieeeriececrirueieisnroncnneanass 3.4-24
3.4.17 FNAME (File Name) ccccevtcrcncnoanccanannss eesesteatasenaas 3.4-25
3.4.18 CLSIgB (Close A GINP File and Write a Nonzero Trailer}...... 3.4-26
3.4.19 XRCARD (Executive Free-Field Card Data Conversion Routine) . 3.4-27
3.4.20 RCARD (Fixed Field Card Data Conversion Routine) «...cvenee. 3.4-32
3.4.21 TAPBIT (Tape Bit Test) ...... Sesetacsestteannarananne ceenins 3.4-35
3.4.22 PEXIT (Prob]em 133 & - ceenees tesseceacnanas 3.4-36
3.4.23 TMTOGP (Time=TO=B0) +cvvecerennennncaseocsacecnnsnnnsnnonns 3.4-37
3.4.24 PAGE (Page Heading) ......cevieeeons ce et eriresnteatenaannos 3.4-38
3.4.25 MESAGE (MeSSAGE) ccvceervcrrnrocnccncncscnncnncnnnns ceeenas 3.4-39
3.4.26 MSGWRT (Message Writer) ....ieeeeeciececceencancnnss 3.4-40
3.4.27 USRMSG (User Message Writer) ........c.cee.. Pesectranssaanne, 3.4-01
3.4.28 MATDUM (Matrix Dump (Print) Routine) .ceecvvveevivciennecnnan 3.4-42
3.4.29 TABPRT (Table Printer) .....ceecee. ferrraens Ciersacetenvanes 3.4-43
3.4.30 PRELPC (Position Data Block to Requested Record) ........... 3.4-44

viii (12/31/77)




Section

.4.31

W
T NS

(¥ ] w w w w w w w w w w w w w
. . . h . . . - . . . . . .

- T R S T - T - L U R - T - T T TR R

.32

.33

.34
4.35
.36
.37

.38

.39
.40
.41
.42
.43

.45
.46
.47
.48
.49
.50
.51
.52

.53
.54
.55
3.4,
3.4.
3.4.

56
57
58

TABLE OF CONTENTS (Continued)

SPRT (SOrt @ Table) werreverievninanransrnonnnnaonnoseennen

GMMATD (General Matrix Multiple and Transpose - Double
PrECTSTON) +ve v eenenunnenesennasenessenssansossnnasssaseonss

GMMATS (General Matrix Multiply and Transpose - Single
PrECISTON) tevervnnnnaensnasesssssessnnssssnosssssonsonasessns

INVERD (Double Precision In Core Inverse Routine) vovevvearnnn
INVERS (Single Precision In Core Inverse Routine) ............
PREMAT (Material Property Utility) ....oviiieieiiiiniiiiianens

PRETRD (Utility for Modules Which Use the CSTM Data
Block - Double Precision Version) «ceeveeeivecinniinnniannnns

PRETRS (Utility for Modules Which Use the CSTM Data
Block - Single Precision Version) «c.covevvcenriiirennneennens

PRETAB (Table LOOK-up) +««:- B R PRRREEE
AXIS (Draw an Axis on a Plot) «cececesnnns eeerieiieatieeeaa,
AXISi (Axis Routine for Plotter i) -cceeeerecrreincnananansns,
SKPFRM (Skip a Variable Number of Frames) -..ccoccevccnaveeann
SELCAM (To Initiate a New PIOt) ceeeevreciicnnnnnnnuneconenn
IDPLAT (Generate an "ID" PIOt) «eciesecenncinseninnnnnnaaceess
INTGPX (Search a List of Integers) ««.... Creeteeretacntraanens
INTLST (Interpret a List of Integers) «.c..ccevcvioeenicnnnnen.
LINE (Draw a Line on @ Plotter) .ccececeecrarecencccnnnnnn veee
LINEi (Draw a Line on Plotter 1) ceeeeecucnreencrieinnannnann,
PRINT (Print a Title on @ Plotter) «.ceeceececreccnnenns creveee
RDM@DX (Read a File Containing XRCARD Translations) ..........
SGIND (GIND for Unformatted Tapes) «e-e-eeeeessnrnrroreasenons

STPL?T (To Initiate a New Plot or Terminate the Current
PIOt) ¢eesvrcoensneeestcsensorasenesonacrensavossasossncnncnns

SYMBAL (Type a Symbol on a Plotter) ««ececevvecrcncnonennnann.
TIPE (Type a Line of Characters on a Plotter) ««-vcccvvecncees
TYPEi (Type a Line of Characters on Plotter i):ccceeesccnc.ens
TYPFLT (Type a Floating Point Number on a Plotter) «-:cevvven.
TYPINT (Type an Integer Number on a Plotter) -«c:eceveeenocen.
WPLT1 (Write a Plotter Command for Plotter 1) ««-cccevecneann.

ix (12/31/77)

3.4-52
3.4-53
3.4-54
3.4-55

3.4-64




TABLE OF CONTENTS (Continued)

Section Page No.
3.4.59 WPLT2 (Write a Plotter Command for Plotters 2 and 8) ......... 3.4-100
3.4.60 WPLT3 (Write a Plotter Command for Plotter 3) ........ccvvunn. 3.4-102
3.4.62 EJECT (Automatic Page EJect) ...vcverernniaiiionnennennnanonns © 3.4-105
3.4.63 PLAMAT (Material Property Utility for Two-Dimensional

Elements in Piecewise Linear Analysis) ..veveerevnnncriannnens 3.4-106
3.4.64 WPLT4 (Write a Plotter Command for Plotters 4 thru 7) ........ 3.4-108
3.4.65 WPLTY9 (Write a Plotter Command for Plotter 9) ................ 3.4-110
3.4.66 WPLT10 (Write a Plotter Command for the NASTRAN General

Purpose Plotter) ........ et eeeeeeteeete e 3.4-1M
3.4-67 PLTSET (Plotting Parameter Initialization).................... 3.4-113
3.4.68 DRWCHR {To Draw a Line of Characters) .........ccceveevevennns 3.4-115

3.4.69 FNDPLT (Determine the Internal Plotter and Model Indices) .... 3.4-117

3.4.70 PHDMIA (DMI Punch ROULINE) ......vureerreernencocsonseaneanns 3.4-118
3.4.71 HEAD (P10t Heading) ...uveeiveeernncoeereeceooecanssosoannanns 3.4-120
3.4.72 DELSET (Dummy Element Setup) ....ceeeeeeeerneceneeacscncsnnsas 3.4=121

3.4.73 HMAT (Setup and Compute Heat Transfer Material Coefficients).. 3.4-122

3.4.74 BISRCH (Binary SEarch) «u.eieeeeieeereorecnoessecencacosennens 3.4-123
3.4.75 FPRFIL (File UNTt) covvevuiirniinninnnennrrnssnnecsnsnnicnnens 3.4-126
3.4.76 DAD@TB (Double Precision Vector Dot Product) ........ccc..n vee 3.4-127
3.4.77 DAXB (Double Precision Vector Cross Product) ........ tetiernes 3.4-128
3.4.78 SAD@TB (Single Precision Vector Dot Product) .ece.... reeetnes 3.4-129
3.4.79 SAXB (Single Precision Vector Cross Product) .......cvvvnuene. 3.4-130
3.4.80 HBDY (Compute HBDY Element Coefficients) ..cccevveveeenenvnens 3.4-131
3.4.81 DEC@DE (Decodes "1" Bits in a 32-Bit Computer Word) .......... 3.4-132
3.4.82 ECTLOC_(Specia] Version of Entry Point LPCATE) ....ccovvvvnnn. 3.4-133
3.4.83 MRGE (Merges Two Sorted Lists to Form a New List)............. 3.4-134
3.4.84 DMPFIL (Print a NASTRAN Scratch Data Block) ....coovivevvnnnen 3.4-135
3.4.85 SSPLIN (Produce an Interpolation Matrix) .-....coe.ceveiinenes 3.4-136
3.4.86 LSPLIN (Produce an Interpolation Matrix) ...... vesnans ceeeens . 3.4-138
3.4.87 BISLAC (Binary Search Routine) ....cevevvrenriinennanns Ceranaes 3.4-140
3.4.88 BISHEL (Merge Unique Entries Into an Array) .ccececvevenennse 3.4-142

x (12/31/77)




TABLE OF CONTENTS (Continued)

3.4.89 BUG (Produce Debugging Printout) .......ccveveviinnereinennnn 3.4-144
3.4.90 SKPREC (Skip Records on @ File) viveiiivreinennnenneneannses 3.4-145
3.4.91 RE2AL (Real Number to Alphanumeric) ....civieviieeeanenneanns 3.4-146
3.4.92 CPYSTR (Copies a String Formatted Record) .......oevvvuvun.n. 3.4-148
3.4.93 CPYFiL (Copy File) vovvvevinn.... Bt ieeeeee et 3.4-149
3.4.94 SETFND (ID LOOKUP UtFTity) tuuueiniiiiieninnnnnnnneneaannanss 3.4-150
3.4.95 SAMB (VeCtOr SUBLIract) vuuvneitiiin i eintenserersannnnnnsnes 3.4-152
3.4.96 SAPB (Vector Add) ......... DR R Ry 3.4-153
3.4.97 GMMATC (General Matrix Multiply and Transpose - Complex

Single Precision) ..uvivuriieiiiiiiennreeenennnenreeennnnns 3.4-154

3.5  MATRIX SUBROUTINE DESCRIPTIONS . .uuvirivreennneenereeoneaneneannannss 3.5-1

3.5.1  PAKUNPK (PACK/UNPACK) .iuuvuenvnvnenneneneeneronseconannnses 3.5-1
3.5.5 CALCV (Compute a Partitioning Vector) .........eeeeveennuenns 3.5-8
3.5.6 PARTN - MERGE (Partition a Matrix - Merge Matrices

L= L4173 o 3.5-9
3.5.7 SSG2A (Driver for PARTN) c. e eenecnrenenneeennnennennunns 3.5-12
3.5.8 SDRIB (Driver for MERGE) +vvuveerrerennneesnuneennneeonnennns 3.5-13
3.5.9 UPART (Symmetric Partition Driver) . ...ceeeeeeeeneenonunnnnn. 3.5-14
3.5.10 ADD (Driver FOor SADD) ..uieuueereeeeennueensenennsseesnennans 3.5-15
3.5.11 SSG2C (Driver for ADD) ..ovverneeeneonneenrennrencennsoneenns 3.5-16
3.5.12 MPYAD (Matrix Multiplication Routine) ..coeevvvvnirnennnnnnns. 3.5-18
3.5.13 SSG2B (Driver for MPYAD) . eceeveeeernesesreeoronnsannnassanes 3.5-31
3.5.14 SDCPMP (Symmetric Decomposition)..ceieveeerenreresnneneannnsn 3.5.32
3.5.15 DECPMP (Unsymmetric Matrix Decomposition) -eeeveeevereeeeennn 3.5-56
3.5.16 CDCPMP (Complex Matrix Decomposition) .ceeeeeevnnieneeeunnnnns 3.5-74
3.5.17 FBS (Forward - Backward Substitution) ....................... 3.5-76
3.5.18 SSGIA (DIVET FOr FBS) wevvvuerrrnrnensneeesenenenannennns 3.5-78
3.5.19 GFBS (General Forward - Backward Substitution)......cec...... - 3.5-79
3.5.20 SPLVER (Simultaneous Equation Solution Routine) ..+eeveeuesn. 3.5-81
3.5.21 DMPY (Multiply a Diagonal Matrix by an Arbitrary Matrix) .... 3.5-83
3.5.22 ELIM (Perform a Matrix Reduction) -«-ecceveevneneiinaiin.... 3.5-85

xi (12/31/77)




Section

3.6

5.23
5.24
5.25
5.26
.5.30
5.31
5.32
5.33
5.34

w sd w (&) w w L w w w
. . . . . . .

.5.35

TABLE OF CONTENTS (Continued)

FACT@R (Decompose a Matrix Into Triangular Factors) ..........
TRANPT (Driver for TRNSP) ...iivirinriiinenennreranoeennnsnns
TRNSP (Matrix TranspPoSe) .v.ueveeeeeecessentonsosnncaseansnsas
SADD {Matrix Addition ROULiNE) ..c.civieiieirninnnncernenennns
MAKMCB (Make a Matrix Control Block) .....oevveniinininnnnnennnn

ATEIG (Find the Eigenvector of an Upper Hessenberg Matrix ....
HSBG (Reduce a Matrix to Upper Hessenberg Form) ..............
INCPRE {Incore Complex SOTVE) ......ceveinininrienrnnnunncnnn,
EGNVCT (Calculate Eigenvectoré) ..............................

MPY3 (Triple Matrix MUTtiply) .ioiieeiiiininnincnenennns

SUBSTRUCTURE OPERATING FILE (SPF) UTILITIES ...iviveiininennnnnnn

3.6.1
3.6.2
3.6.3
3.6.4
3.6.5
3.6.6
3.6.7
3.6.8
3.6.9
3.6.10
3.6.11
3.6.12
3.6.13
3.6.14
3.6.15
3.6.16
3.6.17
3.6.18
3.6.19

Tables Associated with the SBF ....cvviiiiririnennennnnns
Organization of the SPF ...iviiriiiiiiniieereeoannecannes
In-core Handling of the SPF Data and Tables .............

Index for S@F Utility Functions and Subroutines ..............

CHKDPN | ieiieiienenernennneseseroeannanseas weesecacnaaas
CRSUB (Create Substructures) ....... ceeeres Ceensanenenean
DELETE ...covvveennnnns Cereteitettarecasetasttannenonsans

-----

-----




TABLE OF CONTENTS (Continued)

Section Page Mo.
3.6.20 MIRXD tiitiieiiiitieteeotnasnaanasatonnansessonaaonatnentonasny 3.6-28
-T2 O 1. I 3.6-30
3.6.22 RETBLK  viterieruionnsonoeneneanaenocsanassesnsassoosasosanons 3.6-31
306,23 SETEQ  cveveitenncueaornsresnraesosossonanasassssasstsssssasos 3.6-32
3.6.28 SETLVL tviiiriniiennreenvensinnnassaearassenssncssssananaornenes 3.6-34
3.6.25 SFETCH tievvenonusnsasosaaossnsesanasassassnnsecncnsssnssnsoss 3.6-36
3.6.26 SIUMP ittt it ittt it et ettt et s 3.6-38
3.6.27 SBFCLS +uveenenenensnssnneesnnansesasseesnsseeeetasonanssnnees 3.6-139
3.6.28 SPFINT cevvevennnennns vt teneeneiee ettt ettt raeanns 3.6-40
3.6.20 SBFIP +uivierneeranianseessnsnssonnsasssnosaansosaasannensanas 3.6-42
3.6.30 SPF@PN R R R RTEPRYPRRT PR ceaes 3.6~43
3.6.31 SPFSIZ +everennenerraensassscasesnesssscatrosncrosnsoacenoanns 3.6-44
3.6.32 SUREAD -vvvvvenonactnennsnsosiasesnnnasacessssnnnarcoansannnnss 3.6-45
3.6.33 SUNRT ttivtteerearauonosessocaassasssnasseoseossassonessonasns 3.6-46
5.6.34 Common Blocks Used by the S@F Utility Subroutines ............ 3.6-47
3.6.35 "SMSG (SubStructure MeSSAGES) .uvevvereierrennncronnnroannannns 3.6-51
3.6.36 SOFTRL vivrivuisneeeiotncaoroneansecsensannnassssnassaesnsnons 3.6-52
3.6.37 ITTYPE ...........;.............................., ............ 3.6-53

13.6.38 FNDLVL vevvnnnevnnennnenn e e teee st tes e ettt teaietaasaaes 3.6-54

4.  MODULE FUNCTIONAL DESCRIPTIONS

4.1  GENERAL COMMENTS AND INDEXES +veecicivveccnnan Geverescresrunsrasans eee 4.1-1
4.1.1 Use of Module Functional Descriptions .....c.ceevviuiiniienen. 4.1-2
4.1.2 Alphabetical Index of Module Functional Descriptions.......... 4.1-2
4.1.3 Alphabetical Index of Entry Points in Module Functional
10T o] b 1 o o -3 4.1-8
4.2 EXECUTIVE PREFACE MODULE XSCA (EXECUTIVE CONTROL SECTION ANALYSIS).... 4.2-1
4,3 EXECUTIVE PREFACE MODULE IFP1 (INPUT FILE PROCESSOR, PART 1).......... 4.3-1
4.4 EXECUTIVE PREFACE MODULE XS@RT (_EXECUTIVE BULK DATA CARD SORT) ....... 4.4-1
4.5 EXECUTIVE PREFACE MODULE IFP (INPUT FILE PROCESSOR).....cevevvvennnnns 4.5-1
4.6 EXECUTIVE PREFACE MODULE IFP3 (INPUT FILE PROCESSOR 3) ............... 4.6-1
4.7 EXECUTIVE PREFACE MODULE XGPI (EXECUTIVE GENERAL PROBLEM
INITIALIZATION ) ot eiieten e eecavancensncasossenssasasnasaanneneasnnnne 4.7-1
4,8 EXECUTIVE PREFACE MODULE UMFEDIT (USER MASTER FILE EDITOR) ........... 4.8-1
4.9 EXECUTIVE MODULE XSFA (EXECUTIVE SEGMENT FILE ALLOCATOR) .........ce... 4.9-1

xiii (12/29/78)




Section

r»

1

12
.13
.14
15
.16
17
.18
.19
.20
.21
.22
.23
.24
.25
.26
.27
.28
.29
.30
.31

il D T - T - T - T S Y SO G O O O N S O 4

4.33
4.34
4.35
4.36
4.37
4.38
4.39

EXECUTIVE DMAP
EXECUTIVE DMAP

INSTRUCTIONS ..

EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP
EXECUTIVE DMAP

TABLE OF CONTENTS (Continued)

MODULE CHKPNT (CHECKPOINT) T TR TR
INSTRUCTION REPT (REPEAT A GROUP OF DMAP

.......................................................

INSTRUCTION JUMP (UNCONDITIONAL DMAP TRANSFER) ........
INSTRUCTION CPND (CONDITIONAL TRANSFER)...cvvovieevvnn.
INSTRUCTION EXIT (TERMINATE DMAP PROGRAM) .............
MODULE SAVE (SAVE VARIABLE PARAMETER VALUES) ..........
MODULE PURGE (EXPLICIT DATA BLOCK PURGE) .vevevvvrnnnnn
MODULE EQUIV (DATA BLOCK NAME EQUIVALENCE) +«.cceven.n.
INSTRUCTION END (END OF DMAP PROGRAM) ............. vens
MODULE PARAM (PARAMETER PROCESSOR) ..... teersensceaienas
MODULE SETVAL {SET VALUES) «vvevvereranncrananeanannnas

FUNCTIONAL MODULE GP1 (GEOMETRY PROCESSOR - PHASE 1) ....... teeeneesas
FUNCTIONAL MODULE GP2 (GEOMETRY PROCESSOR - PHASE 2) «.ecvcvvcerecnnn.
FUNCTIONAL MODULE PLTSET (PLOT SET DEFINITION PROCESSOR) ....coveeven.

FUNCTIONAL MODULE PL@T (STRUCTURAL PLOTTER) ............ tiesesasnee cee
FUNCTIONAL MODULE GP3 (GEOMETRY PROCESSOR - PHASE 3) .........eeen...
FUNCTIONAL MODULE TA1 (TABLE ASSEMBLER) .....cccccenvenn. cesseenne cen

FUNCTIONAL MODULE SMA1 (STRUCTURAL MATRIX ASSEMBLER - PHASE 1) .......
FUNCTIONAL MODULE SMA2 (STRUCTURAL MATRIX ASSEMBLER - PHASE 2).......
FUNCTIONAL MODULE GPWG (GRID POINT WEIGHT GENERATOR) .....vvevvnenennn
FUNCTIONAL MODULE SMA3 (STRUCTURAL MATRIX ASSEMBLER - PHASE 3).......
FUNCTIONAL MODULE GP4 (GEOMETRY PROCESSOR - PHASE 4) ........ccvue.n...
FUNCTIONAL MODULE GPSPC (GRID POINT SINGULARITY PROCESSOR) .e..evnvnn.
FUNCTIONAL MODULE MCE1 (MULTIPOINT CONSTRAINT ELIMINATOR - PHASE 1) ..
FUNCTIONAL MODULE MCE2 (MULTIPOINT CONSTRAINT ELIMINATOR - PHASE 2) ..
FUNCTIONAL MODULE SCE1 (SINGLE-POINT CONSTRAINT ELIMINATOR) .........
FUNCTIONAL MODULE SMP1 (STRUCTURAL MATRIX PARTITIONER - PHASE 1).....
FUNCTIONAL MODULE RBMG1 (RIGID BODY MATRIX GENERATOR - PHASE 1) ......
FUNCTIONAL MODULE RBMG2 (RIGID BODY MATRIX GENERATOR - PHASE 2)......
FUNCTIONAL MODULE RBMG3 (RIGID BODY MATRIX GENERATOR - PHASE 3)......

xiv (12/31/77)

;bb

L - B T - T - DS RS R -

.32-1
.
4.
4.
4.
a.

331
34-1
35-1
36-1
37-1

4.38-1

4.

39-1




TABLE OF CONTENTS (Continued)

Section Page No.
4.40 FUNCTIONAL MODULE RBMG4 (RIGID BODY MATRIX GENERATOR - PHASE 4 ....... 4.40-1
4.41 FUNCTIONAL MODULE SSG1 (STATIC SOLUTION GENERATOR - PHASE 1) ......... 4.41-
4.42 FUNCTIONAL MODULE SSG2 (STATIC SOLUTION GENERATOR - PHASE 2) ......... 4.42-1
4.43 FUNCTIONAL MODULE SSG3 (STATIC SOLUTION GENERATOR - PHASE 3) ......... 4.43-1
4.44 FUNCTIONAL MODULE SSG4 (STATIC SOLUTION GENERATOR - PHASE 4) ......... 4.44-)
4.45 FUNCTIONAL MODULE SDR2 (STRESS DATA RECOVERY - PHASE 1) .............. 4.45-1
4.46 FUNCTIONAL MODULE SDR2 (STRESS DATA RECOVERY - PHASE 2) .............. 4.46-)
4.47 FUNCTIONAL MODULE DPD (DYNAMICS POOL DISTRIBUTOR) . . . . . . . . C. 4.474
4.48 FUNCTIONAL MODULE READ (REAL EIGENVALUE ANALYSIS - DISPLACEMENT) ..... 4.48-1
4.49 FUNCTIONAL MODULE DSMG1 (DIFFERENTIAL SITFFNESS MATRIX GENERATOR -

PHASE 1) vt eeevneneeennsssnresesnsnnnsensnsnestossnssessansoseennnnns 4.49-1
4.50 FUNCTIONAL MODULE SMP2 (STRUCTURAL MATRIX PARTITIONER - PHASE 2) ..... 4.50-1
4.51 FUNCTIONAL MODULE DSMG2 (DIFFERENTIAL STIFFNESS MATRIX GENERATOR -

PHASE 2) .+ eevnunensessnnnonesnnnnnssensnssesssesnassssanansesasnsonnes 4.51-1
4.52 FUNCTIONAL MODULE PLA1 (PIECEWISE LINEAR ANALYSIS - PHASE 1) ......... 4.52-1
4.53 FUNCTIONAL MODULE PLA2 (PIECEWISE LINEAR ANALYSIS - PHASE 2) ......... 4.53-1
4.54 FUNCTIONAL MODULE PLA3 (PIECEWISE LINEAR ANALYSIS - PHASE 3) ......... 4.56-1
4.55 FUNCTIONAL MODULE PLA4 (PIECEWISE LINEAR ANALYSIS - PHASE 4) ......... 4,55-1
4.56 FUNCTIONAL MODULE CASE (SIMPLIFY CASE CONTROL) «vvvvevrereneneneennnes 4.56-1
4.57 FUNCTIONAL MODULE MTRXIN (MATRIX INPUT) ..oivivvnnnneeeennnnenernnenns 4.57-1
4.58 FUNCTIONAL MODULE GKAD (GENERAL K ASSEMBLER DIRECT) .......euvevnnnens 4.58-1
4.59 FUNCTIONAL MODULE CEAD (COMPLEX EIGENVALUE ANALYSIS - DISPLACEMENT) ..  4.58-1
4.60 FUNCTIONAL MODULE VDR (VECTOR DATA RECOVERY) ..eeuvererevnnnurneennnns 4.60-1
4.617 FUNCTIONAL MODULE FRRD (FREQUENCY RESPONSE - DISPLACEMENT APPROACH) ..  4.61-1
4.62 FUNCTIONAL MODULE SDR3 (STRESS DATA RECOVERY - PHASE 3 - SDRT1 to

SORT2 PROCESSOR) v v esnnnnoneneseenneresuenonsossecennnassennnnsasans 4.62-1
4.63 FUNCTIONAL MODULE XYTRAN (XY - OUTPUT DATA TRANSLATOR) ........eeewn.e 4.63-1
4.64 FUNCTIONAL MODULE RAND@M (RANDOM ANALYSIS MODULE) ........evneveennn.. 4.64-1
4.65 FUNCTIONAL MODULE TRD (TRANSIENT ANALYSIS - DISPLACEMENT) ............ 4.65-1
4.66 FUNCTIONAL MODULE GKAM (GENERAL K ASSEMBLER MODAL) ............ ceeans 4.66-1
4.67 FUNCTIONAL MODULE DDR1 (DYNAMIC DATA RECOVERY - PART 1) .............. 4.67-1
4.68 FUNCTIONAL MODULE DDR2 (DYNAMIC DATA RECOVERY - PART 2) .............. 4.68-1

xv (12/31/77)




Section

ral . A ol T T S S N N O S N

BT N

4
4

4

.69
.70
A
72
.73
.74
.75
.76
.77
.78
.79
.80

.81
.82

.83
.84
.85
.86
.89
.90

9
.92
.93
4.
4,

94
95

.96
.97
4,

98

.99

TABLE OF CONTENTS (Continued)

OUTPUT MODULE XYPLET (X=Y DATA PLOTTER) «evevrennvnnnnnnenenannnannns
OUTPUT MODULE @FP (OUTPUT FILE PROCESSOR) «revevernmennenenenrnennns.
QUTPUT MODULE MATPRN (GENERAL MATRIX PRINTER) tevvvcrocnvsosnocnancens
OUTPUT MODULE MATGPR (DISPLACEMENT METHOD MATRIX PRINTER) «....v......
OUTPUT MODULE MATPRT (MATRIX PRINTER) - evneesnenennnenenenenenennns
OUTPUT MODULE SEEMAT (PICTORIAL MATRIX PRINTER) «erevevrvnevevenennns
OUTPUT MODULE TABPT (TABLE PRINTER) «.evvvevnnnnrnnnenennnmnesernres
QUTPUT MODULE PRTMSG (MESSAGE HRITER) ................................
OUTPUT MODULE PRTPARM (PARAMETER AND DMAP MESSAGE PRINTER «.---vov....
ML~RIX MODULE ADD (ADD TWO MATRICES) «-vvvvevnennn e e
MATRIX MODULE MPYAD (MULTIPLY ADD) «envevennnnnnnnnnnnnnenennnennnens
MATRIX MODULE SOLVE (SOLVES THE MATRIX EQUATION [AJ[X] = [B]) +-rve..-
MATRIX MODULE DECPMP (MATRIX DECOMPOSITION) «-ovvveerevresnensnn
MATRIX MODULE FBS (FORARD = BACK SUBSTITUTION) +revevevneueennsn..
MATRIX MODULE PARTN (PARTITION A MATRIX) «eevevrnnenenenenenennnns.
MATRIX MODULE MERGE (MERGE MATRICES TOGETHER) «evev..... e
MATRIX MODULE TRNSP (TRANSPOSE A MATRIX) - .ovvveeesenrermnnnnnennn.
MATRIX MODULE SMPYAD (STRING MULTIPLY ADD) «evevvvnrenenennsnnennnn.
EXECUTIVE PREFACE MODULE IFP4 (INPUT FILE PROCESSOR - PHASE 4) ......
FUNCTIONAL MODULE BMG (BONDARY MATRIX GENERATOR FOR HYDROELASTIC

PROBLEMS) v vueeneeuesuenusoasaoeuosassossnennennnanasennennsnennsses
ETCUTIVE PREFACE MODULE IFPS (INPUT FILE PROC” "SOR - PHASE 5) +.....
FUNCTIONAL MODULE PLTTRAN ...... St eseaseecenassesettssnteatretstunean
MATRIX MODULE UPARTN (PARTITIONS A MATRIX BASED ON USET)«eececereaan.
MATRIX MODULE UMERGE (MERGES TWO MATRICES BASED ON USET) ceveennnnnns
MATRIX MODULE VEC (CREATES PARTITIONING VECTOR BASED ON USET).e:vuue.
MATRIX MODULE ADD5 (ADD MATRICES) teveveccsacoconnnannsconcnnnnacnnn
FUNCTIONAL MODULE INPUT (INPUT GENERATOR) tevvvvevervecrenncioncenenn
FUNCTIONAL MODULE INPUTTT toivnsncresccracsanasncavenascnsocansasnsas
FUNCTIONAL MODULE INPUTTZ ...evivuvnenonncnns et eteerieeteeeieeeaa.

4.100 FUNCTIONAL MODULE BUTPUTY .iiieuniniinrioniinenecreenicaneneransionnns

xvi (12/31/77)

4.90-1
4.51-1
4.92-1
4.93-1
4.94-1
4.95-1
4.96-1
4.97-1
4.98-1
4.99-1
4.100-1




TABLE OF CONTENTS (Continued)

Section Page No.
4,101 FUNCTIONAL MODULE @QUTPUTZ ............. e reteeear et e 4.101-1
4,102 OUTPUT MODULE BUTPUT S ttetitiiie i iiietteneeannneoonsaanassasassnansns 4.102-1
4.103 OUTPUT MODULE TABPRT (FORMATTED TABLE PRINTER) ..vviirervncnrnnencens 4,103-1
4,104 FUNCTIONAL MODULE RMG (RADIATION MATRIX GENERATOR) vvvvivervinvnvenrenns 4.104-1
4.105 FUNCTIONAL MODULE SSGHT (STATIC SOLUTION GENERATOR - HEAT TRANSFER) . 4.105-1
4,106 FUNCTIONAL MODULE TRLG (TRANSIENT LOAD GENERATOR) ..vvvrrvvenniennnns 4.106-1
4.107 FUNCTIONAL MODULE TRHT (TRANSIENT RESPONSE, HEAT TRANSFER) .......... 4.107-1
4,108 FUNCTIONAL MODULE SDRHT (STRESS‘DATA RECOVERY, HEAT TRANSFER) ....... 4.108-1
4,109 FUNCTIONAL MODULE GPCYC (GEOMETRY PROCESSOR FOR CYCLIC PROBLEMS) .... 4.109-1
4.110 FUNCTIONAL MODULE CYCT1 (TRANSFORMATION TO CYCLIC COMPONENTS -

PHASE 1) 4tivereeenneesnsunosnsesasosnssesnsssecenosoesnnenscsnsanes 4.110-1
4.111 FUNCTIONAL MODULE CYCT2 (TRANSFORMATION TO CYCLIC COMPONENTS -

PHASE 2] v ivetteeeneeosoeeasoensanensneenssosansoasanssnsnssesnnsssns 4.111-1
4,112 FUNCTIONAL MODULE APD (AERODYNAMIC POOL DISTRIBUTOR) vuvvveevnnvennns 4.112-1
4.113 FUNCTIONAL MODULE GI (GEOMETRY INTERPOLATOR) vvvvvnvneenanecnnnnannnns 4.113-1
4,114 FUNCTIONAL MODULE AMG {AERODYNAMIC MATRIX GENERATOR) ....evvevuevnnn. 4.114-1
4,115 FUNCTIONAL MODULE AMP (AERODYNAMIC MATRIX PROCESSOR) vevevcsrvranens 4.115-1
4.116 FUNCTIONAL MODULE FA1 (FLUTTER ANALYSIS = PHASE 1) +evuennerercnnann 4.116-1
4.117 FUNCTIONAL MODULE FA2 (FLUTTER ANALYSIS = PHASE 2) tevvivvrnvvananan 4.117-1
4.118 EXECUTIVE DMAP MODULE PARAML (PARAMETERS FROM A LIST) v.vvevvrnnnnn. 4.118-1
4.119 EXECUTIVE DMAP MODULE PARAMR (FLOATING POINT PARAMETER PROCESSOR). .. 4.119-1
4,120 FUNCTIONAL MODULE @PTPRI (FULLY STRESSED DESIGN - PHASE 1)eevvecven. 4.120-1
4.121 FUNCTIONAL MODULE D§CHK (DIFFERENTIAL STIFFNESS CHECK) .vvvvvevevnnn 4.121-1
4.122 FUNCTIONAL MODULE TABPCH (TABLE PUNCH) t.eivvinnerrcernnnnneceannanns 4.122-1
4.123 FUNCTIONAL MODULE EMA (ELEMENT MATRIX ASSEMBLER) .evvvvevriveanennn. 4.123-1
4,124 FUNCTIONAL MODULE EMG (ELEMENT MATRIX GENERATOR) cvvevevervnneennnnn 4.124-1
4.126 FUNCTIONAL MODULE MBDACC (VECTOR SELECTION MODULE) +vvvvvveriienenann 4.126-1
4.127 EXECUTIVE MODULE ASDMAP (ASSEMBLE SUBSTRUCTURE DMAP) ..vvveeecnnenn. 4.127-1
4,128 FUNCTIONAL MODULE CPMB1 (SUBSTRUCTURE COMBINATION, STEP 1)eceeccesss 4.128-1
4,129 FUNCTIONAL MODULE CPMB2 (SUBSTRUCTURE COMBINATION, STEP 2)eveeves.n. 4.129-1
4.130 FUNCTIONAL MODULE EXIQ (EXTERNAL INPUT/QUTPUT FOR THE SPF)..ceuv.en. 4.130-1
4,131 FUNCTIONAL MODULE RCPVR (RECOVER PHASE 2 SUBSTRUCTURE RESULTS)...... 4.131-1
4,132 FUNCTIONAL MODULE RC@VR3 (RECOVER SUBSTRUCTURE RESULTS FOR

PHASE 3) ttiiiietiireteeeeneestoseoenenessnosennnnenssncssannnss 4.132-1
xvii (12/29/78)




Section

4,133

4.134
4.135
4.136
4.137
4,138
4.139
4.140
4.141
4,142
4.143
4.144
4.145
4.146
4,147
4.148
4.149
4.150
4.151
4.152
4.153
4.154
4.155

4.156
4.157
4,158

4.159

4.160

4.161

TABLE OF CONTENTS (Continued)

FUNCTIONAL MODULE REDUCE (REDUCTION OF SUBSTRUCTURE DEGREES OF

FREEDOM) vivvvteiivenniernesnunessesssontanaasssnsassssoarssnnennsa
FUNCTIONAL MODULE SGEN (SUBSTRUCTURE TABLE GENERATOR) .............

FUNCTIONAL MODULE SPFI (SPF INTO GIN@ MATRIX COPIER) ..............
FUNCTIONAL MODULE SPFP (S@F OUT FROM GIN@ MATRIX COPIER) ..........
FUNCTIONAL MODULE SPFUT (SPF UTILITY MODULE) .....ccovvvvennnnnnss,
FUNCTIONAL MODULE SUBPH1 (SUBSTRUCTURE, PHASE 1) .....o.vvivnnnnn,
FUNCTIONAL MODULE PLTMRG (SUBSTRUCTURE PL@TSET DATA MERGE) ........

UTILITY MODULE TIMETEST ...... M eeteee sttt ertras et i
FUNCTIONAL MODULE DDRMM (DYNAMIC DATA RECOVERY - MATRIX METHOD) ....
FUNCTIONAL MODULE OPTPR2 (FULLY STRESSED DESIGN - PHASE 2) ........
FUNCTIONAL MODULE DIAGPNAL (MATRIX DIAGONAL EXTRACTOR) ............
FUNCTIONAL MODULE SCALAR (MATRIX ELEMENT EXTRACTOR) ...............
FUNCTIONAL MODULES MODULES CURV .........ccnnnen, tesaveiratacsacane
FUNCTIONAL MODULE GPFDR (GRID POINT FORCE DATA RECOVERY) ..........
FUNCTIONAL MODULE SWITCH ..ueiunriinniieninenneeennennncnnnennncnans
FUNCTIONAL MODULE COPY ..iiiniiiiiiiietnniienessnoscacancsonancenns
FUNCTIONAL MODULE FRLG (FREQUENCY RESPONSE LOAD GENERATION) .......
FUNCTIONAL MODULE LAMX (EDIT LAMA DATA BLOCK) tvvvvviveeneenenanenn
FUNCTIONAL MODULE FRRD2 (FREQUENCY RESPONSE - WITH AEROELASTIC) ....

FUNCTIONAL MODULE ADR (AERbDYNAMIC DATA RECOVERY) ...icivvvninennnnnn
FUNCTIONAL MODULE GUST (COMPUTE AERODYNAMIC LOADS DUE TO GUSTS) ....
FUNCTIONAL MODULE IFT (INVERSE FPURIER TRANSFORM) .................

MATRIX MODULE SDCMPS (MATRIX DECOMPOSITION - SYMMETRIC WITH

CONTROLS AND DIAGNOSTICS) verevevrennrnennrenaconscsnntanencannnans
FUNCTIONAL MODULE EQMCK ....... cecaees D
FUNCTIONAL MODULE MPY3 (TRIPLE MATRIX MULTIPLY) ...cvveiivnevecnnnn

FUNCTIONAL MODULE MRED1. (MODAL SYNTHESIS REDUCTION CALCULATION
INITIALIZATION) coevvcennnnnnnnnes Cerevreriinatesanans beeeesanianas
FUNCTIONAL MODULE MRED2 (MODAL SYNTHESIS REAL REDUCTIOM
CALCULATIONS) DR N R R N N N N N Y RN N N Ny N R LR T
FUNCTIONAL MODULE CMRED2 (MODAL SYNTHESIS COMPLEX REDUCTION

o8 o b (1
FUMCTIONAL MODULE EMA1 (ELEMENT MATRIX ASSEMBLER) .................

xviii (12/29/78)

Page No. .

4.133-1
4.134-1
4,135-1
4.136-1
4,137-1
4,138-1
4.139-1
4,140-)
4.141-1
4.142-1
4.143-1
4.144-1
4.145-1
4.146-1
4.147-1
4.148-1
4.149-1
4.150-1
4.151-1
4.152-1
4.153-1
4.134-1

4.155-1
4,156-1
4.157-1

4.158-1
4.159-1

4.160-1
4.161-1




TABLE OF CONTENTS (Continued)

Section Page No.
5. NASTRAN - OPERATING SYSTEM INTERFACES
5.1 INT RO DU T ION ittt ittt ittt ia e essnsetanerasaasasesassoneas 5.141
5.3 NASTRAN ON THE IBM SYSTEM 3G0/370 .. ivvriiniiiiirieietraeanneneennns 5.3-1
5.3.1 InEroduCtion «ovti ittt i it i et e 5.3-1
5.3.2 INPUE/OULPUL t ettt iet i aenianonnanecncinrincaneansnannns 5.3-1
5.3.3 Link Switching ...t ittt ieenienrnaans 5.3-4
5.3.4 Overlay Considerations and Implementation of Open Core ... 5.3-4
5.3.5 PARM DD LTONS v eveteeeirarerernunconnnenenesacnsaoneneanens 5.3-6
5.3.6 Execution Deck SetUp .i.vveriiirinirntnenenrnironrennnnenns 5.3-7
5.3.7 Physical Items and Generation of the NASTRAN System ...... 5.3-18
5.3.8 Machine Dependent Routines ......cevevniiiiiiininnennnnnn. 5.3-34
5.3.9 GIND {Generalized Input/Output Processor for NASTRAN) .... 5.3-44
5.3.10 Special Error Codes from NASTRAN on the System 360 ....... 5.3-48
5.4 NASTRAN ON THE UNIVAC 1708/1110 (EXEC 8) +vvvvrivieiinnnonenensannnns 5.4-1
5.4.1 Introduction «..iveiiiiniiiiiii it ittt 5.4-1
5.4.2 INPUL/OULPUL t e it ittt ittt ieriseennieeternennononnnnas 5.4-7
5.7.3 Link SWItChing ..uiviiiiiiiniiininiencnnesenasenionaennnns 5.4-4
5.4.4 Overlay Considerations and Implementation of Open Core ... 5.4-4
5.8.5  EXECULTON DECK SELUD tvevvrorenrensnsonsenesnrneesennnns 5.4-9
5.4.6 Description of NASTRAN Physical Items and Generation of
the NASTRAN Executable System .......c.viveernnninnnnannnn. 5.4-10
5.4.7 Machine Dependent ROULINES ....voivirinrinnrnoecnnnoceneens 5.4-18
5.4.8 GIND (S-Generalized Input/Qutput Processor for NASTRAN)... 5.4-22
5.4.9 The LINKOS Element ... veeeriniiiiinianseenecnnnnnannans 5.4-23
5.4.10 UNIVAC Overlay Diagrams .ueeeieeieernceeeeneonacasasnaennas 5.4-23
5.5 NASTRAN ON THE CDC 6000/CYBER (NS and N@S/BE) ....ovvvvencnenennnn. 5.5-1
5.5.1 Introduction ..ieeriiiiiiiiiiiiiiiiiii ittt iaaaae 5.5-1
5.5.2 INPUL/OULPUL c ittt it ineiseieneeniranneansoantnasannannn 5.5-1
5.5.3 NASTRAN on the Segmentation Loader ...........cccveeenunn. 5.5-2
5.5.4 Physical Deliverables .....ccviiieiuiirienrninnanaseraanns 5.5-13
5.5.5 Example Control Card SEtUPS ...iviviirerinnernnrvnaannennss 5.5-16
5.5.6 Machine Dependent Routines ........civeiivmeninnrennnnens 5.5-26

xix (12/29/78)




Section

TABLE OF CONTENTS (Continued)

MODIFICATION AND ADDITIONS TO NASTRAN

6.1 INTRODUCTION vttt ittt it ensttnnesnancnaasosstansaannnn
6.2 FORTRAN IV LANGUAGE RESTRICTIOMS .. .i.iiniiiiiiiiarenirncnncnannnnns

.3 THE EXECUTIVE CONTROL DECK

.5 THE BULK DATA DECK 4iviuveunenaaanacnsnrunnsnsecosasseoesannannnnnas
6.6 RIGID FORMATS 4 ivttttnennnnussosnsesseonnensunnnassneesanseeecsannes
6.7 FUNCTIONAL MODULES ........... PRI
6.8  ADDING A STRUCTURAL ELEMENT .euunnrieneennnnesonnnessnnneeeseannnen

6.8.1 Introduction to the Problem .....covviiiiiiieiiiiinnnenne,
6.8.2 General Guidelines .....ovvciciiiiiiieriiiierieianiiannann
6.8.3 Specific Checklists ..ivierrirvrereneniorencracaracnsannns
6.8.4 Updating the NASTRAN Manuals ....c..civveevecrncnnnrcanannns
6.8.5 Dummy User Elements (DUM1 through DUMI) ..................
6.9 PRINTED OUTPUT it iiittvreenecneesaacasoesssoansnssssaessnsnansanss
6.70  PLOTTER OUTPUT uuiieieaenearoaonsasstansessssssoncsssnsesnananaanos
6.10.1 Changes to the Plotter Software ......ccceeveeaneonconcnnn
6.10.2 Changes to the PL@T Module, the Structural Plotter .......
6.70.3 Changes to the XYPLPAT Module, the XY Plotter .............
6.10.4 Changes to the SEEMAT Module, the Matrix Plotter .........
6.10.5 Use of the NASTRAN Plotter Software in a New Module ......
6.10.6 NASTRAN General Purpose Plotter ......cccevvevnens cenennn
.11 ADCITION OF A NEW LINK t.vveennvenennnneeenanseacenseeenacasennnanns
6.11.1 Modules to Include ..ccviuiinnireiinnniininenesinnraannnnns
6.11.2 Addition of New Modules .....coviieeniinninrereenerenannns
6.11.3 Generation of a New Link Specification Table and a New
Link Driver ..o.iiiiiiiiiiiiiitiiinerienrecccsrnscarseanes
6.11.4 Subsys the New LinK cv.eerieiieeenoeerosnonosasacesonnnnns
6.11.5 Increasing the Link Limit ... ..o iinininiiiiiiinnnnnns.
6.11.6 Adding a New Link to the CDC Version of NASTRAN ..........
6.11.7 Adding a New Link to the IBM Version of NASTRAN ..........
6.11.8 Adding a MNew Link to the UNIVAC Version of NASTRAW .......

6
6.4 THE CASE CONTROL DECK
6

xx (12/29/78)

-----------------------------------------

----------------------------------------------




Section

6.12 WRITING A NEW MODULE

6.12.1
6.12.2
6.12.3
h.12.4
6.12.5

6.13 THE NASTPLT MODEL POST PROCESSOR

6.13.1
6.13.2
6.13.3
6.13.4

TABLE OF CONTENTS (Continued)

Summary of NASTRAN Coding Conventions and Terminology ..

Module DeSTgN ..t rriirennereiorernoneneonsreconannnnss
Implementing the New Module .......ccovviviveiiinnnnneen,
Coding a Module Subroutine ........ccovviiviirneiennns.

Sample Module Coding ...vvvenrinniannnnnnnnennrnnennanns

D §% 8 o oY« 1773 A I o7 o NP
The NASTPLT PoSt-Processor .......c.ccviviiencenencnenananse
NASTPLT INnpuUt «.vivniiiiiiiiiiiinonneertoceansasonsnannnas

Use of NASTPLT with NASTRAN ......iviiiiiennnrnenecnnnnns

7. RIGID FORMAT RESTART TABLES

7.1 RESTART TABLES

7.1.1
7.1.2
7.1.3

7.2 RESTART TABLES FOR STATIC ANALYSIS

7.2.1
7.2.2
7.2.3
7.2.4
7.2.5

7.3 RESTART TABLES FOR STATIC ANALYSIS WITH INERTIA RELIEF

7.3.1
7.3.2
7.3.3
7.3.4
7.3.5

7.4 RESTART TABLES FOR NORMAL MODES ANALYSIS

Card Name ReSEartS «..voviveeinereenecseaaroseasonenennnns
Rigid Format Restarts .......cciivieiinncnnnnnnreernncans

File Name ReStarts ...vieririerieneeneenencenssanennannns

Rigid Format Change Restart Table .........cccivvivnnnn..
File Name Restart Table ......ccviiiiiiiiiiineiniinnnnnnn

Bit Positions for Card Name Restart Table ...............
Bit Positions for File Name Restart Table ...............
Card Name Restart Table ........ceiiiiiiiiiniiininninanns,
Rigid Format Change Restart Table .......cccvviivnennnn..
File Name Restart Table ...cciveniieriineceiinsncennannns

xxi (12/29/78)

..............................................

..................................

----------------------------------------------------

--------------------------------

............

Page No.
6.12-1

6.12-1
6.12-3
6.12-7
6.12-8
6.12-2
6.13-1
6.13-1
6.13-1
6.13-2
6.13-3




TABLE OF CONTENTS (Continued)

7.4.1 Bit Positions for Card Name Restart Table ................ 7.4-1
7.4.2 Bit Positions for File Name Restart Table ................ 7.4-3
7.4.3 Card Name Restart Table .....c.oiiiiiiiiiiiiiininaninnnnnns 7.4-4
7.4.4 Rigid Format Change Restart Table ...........c..cviivinnns. 7.4-8
7.4.5 File Name Restart Table ....ciicivvinniriieieroneneninnnnns 7.4-10
7.5 RESTART TABLES FOR STATIC ANALYSIS WITH DIFFERENTIAL STIFFNESS ..... 7.5-1
7.5.1 Bit Positions for Card Name Restart Table ................ 7.5=1
7.5.2 Bit Positions for File Name Restart Table ................ 7.5-3
7.5.3  Card Name RESTArt Table ....ueeseesesesnsnnrneneeneennns 7.5-4
7.5.4 Rigid Format Change Restart Table ............coviiivnann, 7.5-9
7.5.5 File Name Restart Table ..o.icevrivniieeenranseennsonecannes 7.5-1
7.6 RESTART TABLES FOR BUCKLING ANALYSIS ..viveirenenrernnenennennnnaons 7.6-1
7.6.1 Bit Positions for Card Name Restart Table ................ 7.6-1
7.6.2 Bit Positions for File Name Restart Table ................ 7.6-3
7.6.3 Card Name Restart Table ....cciiiiiiiiiiiiinineneanensnnns 7.6-4
7.6.4 Rigid Format Change Restart Table .....cvcevcverrencrnnnne 7.6-9
7.6.5 File Name Restart Table ......ccvieeeeneiinninnncnennnnnss 7.6-1
7.7 RESTART TABLES FOR PIECEWISE LINEAR ANALYSIS cvviriivivnnrneneannanns 7.741
7.7.1 Bit Positions for Card Name Restart Table .........ccvven. 7.7-1
7.7.2 Bit Positions forFile Name Restart Table ................. 7.7-3
7.7.3 Card Name Restart Table ......c.coiiiiiiieiiiiinennnnnanns 7.7-4
7.7.4 Rigid Format Change Restart Table ....c.vvvevieevennnnnnas 7.7-9
7.7.5 File Name Restart Table ... ..ciiiiiiiiiiiiiiiniiiiinnees 7.7-11
7.8 RESTART TABLES FOR DIRECT COMPLEX EIGENVALUE ANALYSIS ....vvvvveeenn 7.8-1
7.8.1 Bit Positions for Card Name Restart Table ................ 7.8=1
7.8.2 Bit Positions for File Name Restart Table ................ 7.8-3
7.8.3 Card Name Restart Table ....cccivinniernnennrneccocnnnnnes 7.8-4
7.8.4 Rigid Format Change Restart Table ..........ciieiniinnannns 7.8-9
7.8.5 File Nmae Restart Table .....cecviveniriiiernaniannnsnnnes - 7.8-1
7.9 RESTART TABLES FOR DIRECT FREQUENCY AND RANDOM RESPONSE ............ 7.9-1
7.9.1 Bit Positions for Card Name Restart Table ................ 7.9-1

xxii (12/29/78)

(e s



TABLE OF CONTENTS (Continued)

Section Page No.
7.9.2 k Bit Positions for File Name Restart Table ................ 7.9.3
7.9.3 Card Name Restart Table .....civiiniiiieininenenncaaoansonns 7.9-4
7.9.4 Rigid Format Change Restart Table ...........cociviinnss 7.9-9
7.9.5 File Name Restart Table .......cvviieeiiniiaiennnnnnnnenn, 7.9-11
7.10  RESTART TABLES FOR DIRECT TRANSIENT RESPONSE .....ciivervinnieannnnns 7.10-1
7.10.1 B%t Positions for Card Name Restart Table ................ 7.10-1
7.10.2 Bit Positions for File Name Restart Table ................ 7.10-3
7.10.3 Card Name Restart Table ......c..eiiiieiiiiiieiininnan, 7.10-4
7.10.4 Rigid Format Change Restart Table ......ccoviiiiiinivennns 7.10-9
7.10.5 File Name Restart Table .....vciiiiiiiiiiiniiincniinennnnns 7.10-1M
7.11  RESTART TABLES FOR MODAL COMPLEX EIGENVALUE ANALYSIS ..........vunen 7.11-1
7.11.1 Bit Positions for Card Name Restart Table ................ 7.11-1
7.11.2 Bit Positions for File Name Restart Table ................ 7.11-3
7.1..3 Card Name ReStart TAbT@ ...eeeeeeeeerereennnnnenseeeenenes 7.11-4
7.11.4 Rigid Format Change Restart Table .....c.cviivnvencennnnns 7.11-8
7.11.5 File Name Restart Table ....ciuciviiunrniiiiiienitenannnnns 7.11-10
7.12  RESTART TABLES FOR MODAL FREQUENCY AND RANDOM RESPONSE ............. 7.12-1
7.12.1 Bit Positions for Card Name Restart Table ..........cccn.. 7.12-1
7.12.2 Bit Positions for File Name Restart Table ................ 7.12-3
7.12.3 Card Name Restart Table ....vveevcinenierennncanscanananss 7.12-4
7.12.4 Rigid Format Change Restart Table .........cvveviivnnnnnns 7.12-10
7.12.5 File Name Restart Table .....ccvviiiinrinriiecaecnancaanas 7.12-12
7.13  RESTART TABLES FOR MODAL TRANSIENT RESPONSE ....ecvivriinrrannnnnnnns 7.13-1
7.13.1  Bit Positions for Card Name Restart Table ................ 7.13-1
7.13.2 Bit Positions for File Name Restart Table ................ 7.13-3
7.13.3 Card Name Restart Table ...vieiviuionecenascoinenrvsoneenns 7.13-4
7.13.4 Rigid Format Change Restart Table ........c.civuiiinnennns 7.13-9
7.13.5 File Name Restart Table ........... e ieeesessecesssessnnnas 7.13-1
7.14  RESTART TABLES FOR NORMAL MODES WITH DIFFERENTIAL STIFFNESS ........ 7.14-1
7.14.1 Bit Positions for Card Name Restart Table ................ 7.14-1
7.14.2 Bit Positions for File Name Restart Table ................ 7.14-3

xxiii (12/31/77)




TABLE OF CONTENTS (Continued)

Section Page No.
7.14.3 Card Name Restart Table ......cccviivniviieneinniinannennan 7.14-4
7.14.4 Rigid Format Change Restart Table ........cccciuiviviiannnn 7.14-9
7.14.5 File Name Restart Table .......c.ceiieiiiiieeriiierneananns 7.14-11
7.15  RESTART TABLES FOR STATIC ANALYSIS USING CYCLIC TRANSFORMATION .... 7.15-1
7.15.1 Bit Positions for Card Name Restart Table ............... 7.15-1
7.15.2 Bit Positions for File Name Restart Table ............... 7.15-3
7.15.3 Card Name Restart Table ......c.cciiviiiiiiiiiennieannian. 7.15-4
7.15.4 Rigid Format Change Restart Table ................couenn 7.15-8
7.15.5  File Name ReStart Table .....ceeerrerensenenenseennannns 7.15-10
7.16  RESTART TABLES FOR NORMAL MODES ANALYSIS USING CYCLIC
TRANSFORMATION . .ivviverenerenroseanrsneasannenseansssnasaanannnnnas 7.16-1
7.16.1 Bit Positions for Card Name Restart Table ............... 7.16-1
7.16.2 Bit Positions for File Name Restart Table ............... 7.16-3
7.16.3 Card Name Restart Table .......... EEETRRY ceeenae cereseans 7.16-4
7.16.4 Rigid Format Change Table ......civeeririieniinenrannnns 7.16-8
7.16.5 File Name Restart Table ......cciiiiiiiiiiiiiereneenenass 7.16-10
7.17  RESTART TABLES FOR STATIC HEAT TRANSFER ANALYSIS ......c.vieveevans 7.17-1
7.17.1 Bit Positions for Card Name Restart Table ............... 7.17-1
7.17.2 Bit Positions for File Name Restart Table ............... 7.17-3
7.17.3 Card Name Restart Table ........ciiviiiiiiriiennneninnnn. 7.17-4
7.17.4 Rigid Format Change Restart Table ........vviiveeinennens 7.17-8
7.17.5 File Name Restart Table .....veeviieeriiiiniinirnanecennns 7.17-10
7.18  RESTART TABLES FOR NONLINEAR STATIC HEAT TRANSFER ANALYSIS ........ 7.18-1
7.18.1 Bit Positions for Card Name Restart Table ............... 7.18-1
7.18.2 Bit Positions for File Name Restart Table ............... 7.18-2
7.18.3 Card Name Restart Table ......cceiiiiiiiiininniieniiannns 7.18-3
7.18.4 Rigid Format Change Restart Table ......ccveevveeennnnens 7.18-6
7.18.5 File Name Restart Table ....civvviiireninienninensennenss 7.18-7
7.19  RESTART TABLES FOR TRANSIENT HEAT TRANSFER ANALYSIS ........ O 7.191
7.19.1 Bit Positions for Card Name Restart Table ............... 7.19-1
7.19.2 Bit Positions for File Name Restart Table . . . . . . .. 7.19-3

xxiv (12/31/77)




Section

7.20

7.21

TABLE OF CONTENTS (Continued)

7.19.3 Card Name Restart Table .....coviiiiiiiiiiiiiinnaannn,
7.19.4 Rigid Format Change Restart Table ...........ccciivivuinenn
7.19.5 File Name Restart Table .....c.iiiiiiiiiieirnienennecennnnnn
RESTART TABLES FOR MODAL FLUTTER ANALYSIS ... iiiiiiieiiiinniennnnen
7.20.1 Bit Positions for Card Name Restart Table ................
7.20.2 Bit Positions for File Name Restart Table ................
7.20.3 Card Name Restart Table .......oviiniiiiiiiiiiniiiinnnnn,
7.20.4 Rigid Format Change Restart Table .........ccvvviviiiinnnn
7.20.5 File Name Restart Table .....cciiiiiieiiiiiiiiniiiiiiiaen,
RESTART TABLES FOR MODAL AERQELASTIC RESPONSE ....cvvviiiiiennnnnnns
7.21.1 Bit Positions.for Card Name Restart Table ................
7.21.2 Bit Positions for File Name Restart Table ................
7.21.3 Card Name Restart Table ......coviiiiinnennnnnnnnns EETEETD
7.21.4 Rigid Format Change Restart Table .........c.civviiivnnnns
7.21.5 File Name Restart Table .....ccivirniriiniiiniiieninnnnnnns

8. STRUCTURAL ELEMENT DESCRIPTIONS

8.1
8.2

INTRODUCTION TO STRUCTURAL ELEMENT DESCRIPTIONS ......ccvvvieivnnnn.
THE BAR ELEMENTS Litiiiiieiiiineancosncosaconsecsannacsannscaarannas
8.2.1 Input Data for the BAR Element ....cccveviinennnnnciennnns

8.2.2 Stif{ness Matrix Calculation {Subroutine KBAR of Module
SMAT ) ttiiiceiteeseneesaeacencansssessssessescnssanscnnnes

8.2.3 Lumped Mass Matrix Calculation (Subroutine MBAR of
MOdUTE SMAZ) i iurirnreeeeroennncsnecnsconaanoanncesnossese

8.2.4 Element Load Calculations (Subroutine BAR of Module SSG1).
8.2.5 -Element Stress Calculations (Subroutines SBAR) and SBAR2

OF MOdUTE SDRZ) tvriirivunrnereesnasesonessenseasnocenananss
8.2.6 Differential Stiffness Matrix Calculation (Subroutine
DBEAM of Module DSMBT) t.iiveiirrvernnr cennennnccacnncanns
8.2.7 Piecewise Linear Analysis Calculations (Subroutine PSBAR
of Module PLA3 and Subroutine PKBAR of Module PLA4) ......
g8.2.8 “Consistent" Mass Matrix Calculations (Subroutine MCBAR
OFf MOdUTE SMAZ) L.itviieeieieeuaronenonennansonsansanoans
8.2.9 Thermal Analysis Calculations for the BAR Element ........

xxv (12/31/77)

8.1-1

8.2-1
8.2-1

8.2-18

8.2-22
8.2-23




TABLE OF CONTENTS (Continued)

Section Page No.
8.3 THE SHEAR PANEL AND TWIST PANEL ELEMENTS ... . it ininiiiiiiniannens 8. 3-1
8.3.1 Input Data for SHEAR and TWIST Panels ............covvnnn, 8.3-1
8.3.2 Definition of Element Geometry ......ccveeeiiinennecinna, 8.3-2
8.3.3 Coefficient GENEYaLiOoN ....vveeerereoceonaonnerasoonnannas 8.3-4

8.3.4 Stiffness Matrix Formulation for a SHEAR Panel
(Subroutine KPANEL of Module SMAT) ...vevvrienenercnnnnaes 8.3-9

8.3.5 TWIST Element Stiffness Matrix Generation (Subroutine
KPANEL Of Module SMAT) tiuvrriieienennevionrenrncnosnannan 8.3-10

8.3.6 Mass Matrix Generation (Subroutine MASSTQ of Module SMA2). 8.3-N

8.3.7 SHEAR Element Stress and Force Calculations (Subroutines

SPANLY and SPANL2 of Module SDR2) ...vveeinnnrererncennans 8.3-13
8.3.8 TWIST Element Stress and Force Calculations (Subroutines

SPANLT and SPANLZ2 of Module SDR2) .vvveveriencennineennnas 8.3-15
8.3.9 SHEAR Panel Differential Stiffness Calculations

(Subroutine DSHEAR of Module DSMG1) ...vvvvvvnvnccennnanns 8.3-17

8.4 TRMEM AND QDMEM ELEMENTS tuiiiiiniireeconocneneacossoncsoannscannnne B8.4-1

8.4.1 Input Data for the TRMEM and DQMEM Elements .......coe.... 8.4-1
8.4.2 Basic Equations for TRMEM .....coiiiiireiinninranioannans. 8.4-2

8.4.3 Stiffness Matrix Calculation for TRMEM (Subroutine
KTRMEM oFf Module SMAT) L. vrrninriiencacoencnnnconnnnsnns 8.4-4

8.4.4 Mass Matrix Calculation for the TRMEM Element
(Subroutine MASSTQ of Module SMA2) ....civvvrrnrnrrcnnnnns 8.4-5

8.4.5 Element Load Calculations for the TRMEM Element
(Subroutine TRIMEM of Module SSG1) ..c.cvvvvnen.. ceeeaan .. 8.4-8

8.4.6 Element Stress Calculations for the TRMEM ETement
(Subroutines STRME1 and STRME2 of Module SDR2) ........... 8.4-6

8.4.7 Differential Stiffness Matrix Calculations for the
TRMEM Element (Subroutine DTRMEM of Module DSMG1) ........ 8.4-8

8.4.8 General Calculations for the QDMEM by the QDMEM Driver
Routines (Subroutines KQDMEM of Module SMA1, SQDME1 of

Module SDR2, DQDMEM of Module DSMB) .e.vvrvrieneerernnenn 8.4-11
8.4.9 Stiffness Matrix Calculations for the QDMEM .............. 8.4-14
8.4.10 Element Stress Calculations for the QDMEM (Subroutine

SQDME1 and STQME2 of Module SDR2) .vevevenrenrenannnnnnns 8.4-14
8.4.11 Mass Matrix Generation for the QDMEM Element (Subroutine

MASSTQ of Module SMA2) ....vnveennncnee ceetersrareeanennas 8.4-18
8.4.12 Thermal Load Computation for the QDMEM ..........covee.... 8.4-20

xxvi (12/31/77)




TABLE OF CONTENTS (Continued)

Section Page No.

8.4.13 . Differential Stiffness Computations for the QDMEM

(Subroutines DQDMEM and DTRMEM of Module DSMG1) .......... 8.4-20
8.4.14 Piecewise Linear Analysis Calculations (Subroutines

PSTRM and PSQDM of Module PLA3 and Subroutines PKTRM

and PKQDM of Module PLAG) ...ivvrrirnentinneneroonsennnnen 8.4-21

8.5 THE TRBSC, TRPLT AND QDPLT ELEMENTS t1iiivenerrneneenrnsenoennsennns 8.5-1

8.5.1 Input Data for the TRBSC and'TRPLT Elements .............. 8.5-1
8.5.2 General Calculation for the TRBSC Element ................ 8.5-2
8.5.3 Stiffness Matrix Calculations for the TRBSC Element

(Subroutine KTRBSC of Module SMAT) ......cecevvevnninnnnnn 8.5-7
8.5.4 Stress Calculations for the TRBSC Element ...........c.... 8.5-8
8.5.5 Stiffness Matrix Calculations for the TRPLT Element

(Subroutine KTRPLT of Module SMAT) .uuivrrnrerennennnneenns 8.5-11
8.5.6 Structural Damping Matrices for the TRPLT Element ........ 8.5-19

8.5.7 Stress and Element Force Calculations for the TRPLT
Element (Subroutines STRPLT1 and SBSPL2 of Module SDR2) .. 8.5-19

8.5.8 Stiffness Matrix Calculations for the QDPLT Element

(Subroutine KQDPLT of Module SMAT) ..iveveeverennnnnnennns 8.5-22
8.5.9 Stress and Element Force Calculations for QDPLT Element )

(Subroutine SQDPLT and SBSPL2 of Module SDR2) ............ 8.5-27
8.5.10 Lumped Mass Matrix Geﬁeration for the TRBSC, TRPLT, and

QDPLT Elements (Subroutine MASSTQ of Module SMA2) ........ 8.5-29
8.5.11 Coupled Mass Matrix Calculations for the TRBSC Element

(Subroutine MTRBSC of Module SMA2) t..cveverennennnennnnns 8.5-30
8.5.12 Mass Matrix Ca1cuTations for the TRPLT Element

(Subroutine MTRPLT of Module SMA2) ..v.vvvrvenevonvennnnns 8.5-36
8.5.13 Mass Matrix Calculations for the QDPLT Element

(Subroutine MQDPLT of Module SMA2) .....ovvvevnnennnn.. «.. B8.5-39
8.5.14 Thermal Load Equations for the Bending Elements (Sub-

routines TRBSC, TRPLT, and QDPLT of Module SSG1) ......... 8.5-43

8.7 THE ELASi; MASSi, AND DAMPi ELEMENTS . .ioiitiiriinierrnennrnnnnnonns 8.7-1

8.7.1 Input Data for the ELASi, MASSi and DAMPi Elements ....... 8.7-1
8.7.2 ELASi Stiffness Matrix Generation (Subroutine KELAS of

Module SMAT) ........... Ceeeentreanereanas terrreetrennanss 8.7-1
8.7.3 MASSi Mass Matrix Generation (Subroutine MASSD of Module

Ry ) 8.7-2
8.7.4 DMAPi Damping Matrix Generation (Subroutine MASSD of

MOdUTE SMAZ) ittt ieieiiieetinnnnnerrnnneconocesonnnneennns 8.7-2

xxvii (12/31/77)




Section

8.8

8.9

8.10

8.7.5

8.8.1
8.8.2

8.8.3
8.8.4

THE CONEAX ELEMENT
Input Data for the CONEAX Element .........cceiviienennnnn

8.9.1
8.9.2

8.9.3
8.9.4
B.9.5

8.9.6

THE TRIARG ELEMENT

8.10.1
8.10.2
8.10.3
8.10.4
8.10.5

8.10.6

8.10.7

8.10.8

8.10.9

THE TRAPRG ELEMENT

8.11.1

TABLE OF CONTENTS (Continued)

ELASi Stress and Force Recovery (Subrcutines SELAST and

SELAS2 Of Module SDRZ) tvvivevvenornrerocnannnnennsacsnans
CONCENTRATED MASS ELEMENTS CPNM1, CPNM2
ECPT Entries for the CONM1 Mass Element .......oivvueevens

Mass Matrix Calculations for the CONM1 Element

(Subroutine MCONMX of Module SMA2) ...eviivnrevrnnnnnennss
ECPT Entries for the CONM2 Mass Element .......cocovvuunn

Mass Matrix Calculations for the CPNMZ Element

(Subroutine MCONMX of Module SMA2) .....iveevrevnrnennnnns

Stiffness Matrix Calculations (Subroutine KCONE of

Module SMA1) ........ et edeeeetaestennttseceesnareanatitans
Mass Matrix Computation (Subroutine MCONE of Module SMA2).
Element Load Calculations (Subroutine CONE of Module SSG1)

Element Stress Calculations (Subroutines SCPNE1, SC@NE2,

SCONE3 of Module SDRZ) .vvvvrvinnrenecennnneccnanenannnnnn

Differential Stiffness Matrix Calculations (Subroutine

DCONE of Module DSMG1) ........ Ceesiseeeesenterataretaannn

Input Data for the TRIARG Element .......cceviviiinnnnananns

General Seometric Calculations .....c.eeeeveee Ceeererreneas
Integral Calculations ...... Neesesecaceesasassanasinnsacns
Elastic Constants Matrix Calculations .........cceveeennnn

Stiffness Matrix Generation (Subroutine KTRIRG of

Module SMAT) ..uuniiiiiieiniieanansnsescananecacrssnsannns

Mass Matrix Calculations (Subroutine MTRIRG of

Module SMAZ) ..ivvrreeiennnrnuennnnnnsnnccnnneosannaesanns

Thermal Load Calculations (Subroutine TTRIRG of

Module SSG1) ............ Cesvssene Seseetesnsatranacsnnrrnn

Element Force and Stress Calculations (Subroutines

STRIR1 and STRIR2 of Module SDR2) .....c.covinvvnnrnnnennns

Thermal Analysis Calculations for the TRIARG and TRAPRG

ETOmBNES teiveenrennee “veseesoscansoacncnnnassnscnnnnanes

Input Data for the TRAPRG Element .......ccciveviiinnnnnss

xxviii (12/31/77)

ooooooooooooooooooooooooooooooooooooooooooooooooo

Page iNo.

8.7-2
8.8-1
8.8-1

8.8-2
8.8-2

8.8-2
8.9-1
8.9-1

8.9-1
8.9-2
8.9-2




TABLE OF CONTENTS (Continued)

Section Page No.
8.11.2 General Calculations v.vviiiieniiner e innionennseennonenns 8.11-2
8.11.3 Integral Calculations .e.ieivrieirieenrenreneccoenncenssnasens 8.11-4
8.11.4 Elastic Constants Matrix Calculations ......ceeeevennnennen 8.11-6
8.11.5 Stiffness Matrix Generation (Subroutine KTRAPR of Module
] - TN 8.11-6
8.11.6 Mass Matrix Calculation (Subroutine MTRAPR of Module
Y ) T 8.11-8
8.11.7 Thermal Load Calculations (Subroutine TTRAPR of Module
1157 ¢ 1 T 8.11-9
8.11.8 Element Force and Stress Calculations (Subroutine STRAPI
and STRAPZ of Module SDR2) ..iiviiiiirinnnnnernnnnnnnnonns 8.11-10
8.11.9 Thermal Analysis Calculations for the TRAPRG Element
(Subroutine HRING by Module SMAT) .....evrevennnnnnennnnns 8.11-13
8.12 THE TPORDRG ELEMENT ...vvvvrivennreennsnas C e ateteateraatatrranaeennna 8.12-1
8.12.1 Input Data for the TBRDRG Element ......oveveevervnerenaen 8.12-1
8.12.2 General Caloulations vvvvveieeeerrvnnnscesoneroncnaneeenns 8.12-2
8.12.3 Integral Calculations ...coeeeieeiinnnrnnnneennacnononnnes 8.12-5
8.12.4 Elastic Constants Matrix Calculations .....ecvevvevevnenns 8.12-9
8.12.5 Stiffness Matrix Calculations (Subroutine KTPRDR of
ModUTE SMAT ) tiiitiitiiiiiiiteenenncoaasoencnneneennannens 8.12-9
8.12.6 Mass Matrix Calculations {Subroutine MTPRDR of
MOdUTE SMA2) Lttt iiiiitieeneerenneneseeneeeonnnennnnans 8.12-14
8.12.7 Thermal Load Calculations (Subroutine TTPRDR of Module
1] ) 8.12-15
8.12.8  Element Force and Stress Calculations (Subroutines
STPRD1 and ST@ARDZ of Module SDRI) ..vvivrnnennnnennennnnn. 8.12-17
B.13  THE VISC ELEMENT tiiiiiiiiiieneeeennsanreeesssscenacnoaannnannnnn 8.13-1
8.13.1 Input Data for the VISC element ........eivereeuennnnnnn. 8.13-1
8.13.2 Damping Matrix Calculations (Subroutine BVISC of
Module SMAZ) L.ttt i ttteteeeeeeeeenannaaaann, 8.13-1
8.14  INTEGRAL CALCULATIONS FOR THE TRIARG, TRAPRG ELEMENTS .............. 8.14-1
8.14.1 Integral Calculations for q > 0 and any p (Function
0101, 1) 8.14-3
8.14.2 Integral Calculations for p 2 0 and q < -1 (Function
DKBO) 4 iiititeneneenctonnnnoneasosnnsansnnanssceennnnnnens 8.14-3
8.14.3 Integral Calculation for p > 0 and g < -1 (Function
100 [0 ) 8.14-4

xxix (12/31/77)




Section

8.15

8.16

8.17

8.14.4

8.14.5

8.14.6

TABLE OF CONTENTS (Continued)

Integral Calculations for p > -1 and q = -1 (Function
DKIAB) vttt eeeteeeaaeneneaaanssasononeasosoansnonnsnnonnns

Integral Calculations for p < -1 and q = -1 (Function
DK2T0 ) ittt it iieineenassonenacsossesoncosensssssnansnsnna

Integral Calculations for p = -1 and q = -1 (Function

DK211) ..... Peesesesseratesstecaeeretuorararanosr s tansas

THE FLUID2, FLUID3, FLUID4, AXIF2, AXIF3, AXIF4 and MFREE ELEMENTS..

8.15.1 Input Data for the Fluid Elements ..........ccvvvveeannnn
8.15.2 Matrix Calculations for the FLUID2 Element (Subroutine
KFLUD2 of Module SMA1 and Subroutine MFLUDZ2 of Module
SMA2) tiiiiiiiiiiiiiaes e eeeeenenratetrnenete ettt aeas
8.15.3 Matrix Calculations for the FLUID3 Element (Subroutine
KFLUD3 of Module SMA1 and Subroutine MFLUD3 of Module
1Y -
8.15.4 Matrix Generation for the FLUID4 Element (Subroutine
KFLUD4 in Module SMA1 and Subroutine MFLUD4 in Module
LY
8.15.5 Matrix Calculations for the MFREE Elements (Subroutine
MFREE in Module SMA2) .......... ceanene Ctecetrrestaseranas
8.15.6 Stress Calculations for the AXIF Elements, Phase 1 .......
8.15.7 Stress Calculations for the AXIF Elements, Phase 2........
THE SLOT3 AND SLOAT4 FLUID ELEMENTS .. ociirireeecrenenncecneronnsnns
8.16.1 Input Data for the SLAT3 and SLPT4 Elements .........c....
8.16.2 General Calculations for the SLPT Elements .......oeceven.
8.16.3 Stiffness Matrix Generation for the SL@T3 Element ........
8.16.4 Mass Matrix Generation for the SLOT3 Element .......ccunn.
8.16.5 Stress Matrix Calculations in the SL@T Elements (Phase 1).
8.16.6 CSLOATY Element, Phase 2 ..u.eeieeieeerecocascencensnnnocans
SOLID POLYHEDRA ELEMENTS, TETRA, WEDGE, HEXAY, HEXA2 .....cc..u.... .
8.17.1 Input Data for the Solid Polyhedra Elements ..............
8.17.2 Basic Equations for the TETRA Element ........ Cecneasenes
8.17.3 Stiffness Matrix Generations for the TETRA Element
(Subroutine KTETRA of Module SMA1) ...covivivnnene e
8.17.4 Mass Matrix Generation for the TETRA Element
(Subroutine MSPLID of Module SMA2) ......... Cteeeteaeeann
8.17.5 Thermal Load Generation for the TETRA Element

(Subroutine TETRA of Module SSG1) . . . . . ... .. ..

xxx (12/31/77)

8.14-6
8.15-1
8.15-1

8.15-1

8.15-4

8.15-6

8.15-7
8.15-7

8.15-12
8.16-1
8.16-1

8.16-1

8.16-2

8.16-2

8.16-3

8.16-5
8.17-1
8.17-1
8.17-2

8.17-3

8.17-3

8.17-3




TABLE OF CONTENTS (Continued)

Section Page No.

8.17.6 Stress Calculations for the TETRA Elements (Subroutines
SSPLIDT and SSPLID2 of Module SPR2) v.vverveernrienennnnns 8.17-4

8.17.7 Basic Equations for the WEDGE, HEXAl, and HEXAZ Elements . 8.17-5

8.17.8 Stiffness Matrix Calculations and Geometry Checks for
the WEDGE, HEXAl, and HEXA2 Elements (Subroutine KS@LID

fOr MOduTe SMAT ) tieteeiiienereneneneneesaoosocansnsnones 8.17-6
8.17.9 Mass Matrix Generation for the WEDGE, HEXA1 and HEXA2
Elements (Subroutine MS@LID of Module SMA2) .............. 8.17-7

8.17.10 Thermal Load Generation for the WEDGE, HEXA1 and HEXA2
Eiements (Subroutine SPLID of Module SSG2) ......ecevnnn.. 8.17-8

8.17.11  Stress Data Recovéry for the WEDGE, HEXAl and HEXA2
Elements (Subroutines SSPLID] and SSPLID2 of Module SDR2). 8.17-8

8.17.12 Thermal Analysis Calculations for the Solid Elements ..... 8.17-9
8.18  THE HBDY ELEMENTS ..... e e et e 8.18-1
8.18.1 InpuUt Data 4.viiiiiiiiiiiiiitiiretetenenocennoriocnniannns 8.18-1
8.18.2 Stiffness Matrix Calculations (Subroutine KHBDY of
MOdUTE SMAT) Litiit it ieteeerrentancunsosoecasnensennonas 8.18-2
8.18.3 Capacity Matrix Calculations for the HBDY Element (Sub-
routine MHBDY of Module SMA2) .. .evivtinrinennnnnnnsanns 8.18-3
8.18.4 . Convective Heat Flux Recovery for the HBDY Element (Sub-
routines SDHTF1, SDHTFF, and SDHTF2 in Module SDR2) ...... 8.18-4
8.18.5 Area Factor Calculations for the HBDY Element (Utility
Subroutine HBDY) .vvvvrvrinnnnnennes Ceereeaenae Ceerveeeaes 8.18-6
8.19  QDMEM1 ISOPARAMETRIC QUADRILATERAL ELEMENT ..vvreninrnnvnnncennnanas 8.19-1
8.19.1 Input Data for QDMEMI Element .....ooviiriierneecrnnnnnnns 8.19-1
. 8.19.2 Basic Equations for QDMEM] .....cieininiiiiiierinrnnnnnnn 8.19-2
8.19.3 Stiffness Matrix Calculation for QDMEM1 (Subroutine
KQDMM1 of Module SMAT) tivrivniriiennreiecncensonnncennnns 8.19-7
8.19.4 Mass Matrix Generation for the QDMEM1 (Subroutine
MASSTQ of Module SMA2) ..vniieiniineerenenonceenennnnennns 8.19-11
8.19.5 Element Load Calculations for the QDMEM] Element
(Subroutine QDMEM] of Module SSG1) ...vvvvrinrreenencnnnn. 8.19-11
8.19.6 Element Stress Calculations for the QDMEM1 Element
(Subroutines SQDM11 and SQDM12 of Module SDR2) ........... 8.19-14
8.20 THE QDMEMZ ELEMENT L iuiiirrnneunneeeneeencnusosanconsnsenanonceannses 8.20-1
8.20.1 Input Data for the QDMEM2 Element .....vevivnnrvernnncnnss 8.20-1

8.20.2 Basic Calculations for the QDMEM2 Elements (Subroutine
(0.4 00 U 8.20-2

xxxi (12/31/77)




Section

8.21

8.22

8.23

TABLE OF CONTENTS (Continued)

Page No.

8.20.3 Subtriangle Calculations for the QDMEM2 Element

(Subroutine Q2TRMS) ...t iiiiiiiiiiiirriernnnnnnnnnessonas 8.20-3
8.20.4 Stiffness Matrix Calculations for the QDMEMZ Elements

(Subroutine QSDM2S of Module SMAT) .......evviiveiinneennn 8.20-7
8.20.5 Mass Matrix Generation «.c.i.ieiieeireneninernarocnoannens 8.20-9
8.20.6 Thermal Loads «..cvvuvuieeinnecisananeensssoroansnaaassascen 8.20-9
8.20.7 QDMEM2 Element Stress and Force‘Ca1cu1ations (Subroutines

SQDM21 and SQDM22 of Module SDR2) .....ievvviieninnennnnn. 8.20-10
THE THEXT, IHEX2, AND ITHEX3 ELEMENTS ...t iiiiiinriinninennencinnnnes 8.21-1
8.21.1 Input Data for the IHEXi Elements ........ciiiivirinannnn. 8.21-1
8.21.2 Basic Equations for IHEXi Elements ........coiivenninnnnnns 8.21-2
8.21.3 Stiffness and Mass Matrix Calculation for IHEXi Elements . 8.21-6
8.21.4 Element Load Calculations for IHEXi Elements ............. 8.21-7
8.21.5 Element Stress Calculations for IHEX{ Elements ........... 8.21-7

8.21.6 Differential Stiffness Calculations for IHEXi Elements ... 8.21-9

8.2}.7 Heat Transfer Calculations for IHEXi Elements ............ 8.21-10
THE TRAPAX ELEMENT ..iviiicuieiinennrnennasnnnns Ceerretenrasecnneantras 8.22-1
8.22.1 Input Data for TRAPAX Element «.v.vevevccncsoeensocenseans 8.22-1
8.22.2 General Calculations ........ Ceteestecnnatastsaseteavnanns 8.22-2
8.22.3  Integral CATCUTALAONS . enenrerneeneennenesensannannanness 8.22-3
8.22.4 Elastic Constants Matrix Calculations .............cvonnens 8.22-4
8.22.5 Stiffness Matrix Generation (Subroutine KTPZ of Module

EMQ) .............. teeeecacarcecantatastenarastrenresaasoons 8.22-4
8.22.6 Mass Matrix Calculations (Subroutine MPZDA of Module

EME) tevviiiniiiiiniiniinens, Ceeesseecasasarssiesnsrasans 8.22-7
8.22.7  Thermal Load Calculat1ons (Subroutine TPZTEM of Module

SSG]) .................................................... 8.22-9
8.22.8 Element Stress and Force Calculations (Subroutines STPAX1,

STPAX2, and STPAX3 of Module SDR2) .....ccivvevvunannnien, 8.22-10
THE TRIAAX ELEMENT teuierenneracnnonsassccsasonconnsssasnosanans eee. 8,234
8.23.1 Input Data for TRIAAX Element .....ccoveenerernenannnnnnns 8.23-1
8.23.2 General Geometric Calculations .....ceviivnnnnennnnaninnn, 8.23-2
8.23.3 Integral Calculations .......... tereeterasrenae cerseaenens 8.23-3
8.23.4 Elastic Constants Matrix Calculations .................... 8.23-3

xxxii (12/31/77)




TABLE OF CONTENTS (Continued)

Section Page No.

8.23.5 Stiffness Matrix Generation (Subroutine KTRIA of

MOdUTE EMB) tivie ittt inieeeraacnenaaasnnosonnsannnnnons 8.23-4
8.23.6 Mass Matrix Calculations (Subroutine MSTRIA of

MOAUTE EMB) vette et iieteieneenetnnaceasssncaonanoansons 8.23-6
8.23.7 Thermal Load Calculations (Subroutine TRTTEM of

MOGUTE EMB) ttttiieiieiiiie e reannanrosssnsansssennanes 8.23-8
8.23.8 Element Stress and Force Calculations (STRAX1, STRAXZ,

STRAX3 of Module SDR2) tvvrivirintnenirersoetoncnraennnoss 8.23-9

8.24 TRIMS6: LINEAR STRAIN TRIANGULAR ELEMENT ...t iieannnsn 8.24-1

8.24.1 Input Data for TRIMG Element .......ccvviiveiiniiaenirnnns 8.24-1
8.24.2 Basic Equation for TRIMG ... ..iiiiiiiiiiieieiieiinanianenn 8.24-2
8.24.3 Stiffness Matrix Calculation for TRIM6 (Subroutine

KTRMES and KTRMBD) +ivvvrenereeenenneossanonncnesncnonnnns 8.24-5
8.24.4 Mass Matrix Calculation for the TRIM6 Element (Calculated

in the Stiffness Subroutine KTRM6S and KTRMBD) ........... 8.24-8

8.24.5 Element Load Calculations for TRIM6 (Subroutine TL@DM6) .. 8.24-9
8.24.6 Element Stress Calculations for TRIM6 Element

(Subroutine STRM61 and STRM62 of Module SOR2) ............ 8.24-10
8.25 TRPLT1: HIGHER ORDER PLATE-BENDING ELEMENT .......cciviiiicunnnnnns 8.25-1

8.25.1 Iﬁput Data for TRPLTI Element ...cvvevenrrenenrennnneennns 8.25-1
8.25.2 Basic Equation for TRPLTT ...vieieiienencenoersnnncansnnas 8.25-2
8.25.3 Stiffness Matrix Calculation for TRPLT1 (Subroutines

KTRPLS and KTRPLD) .uviiuiirarnnnesnernonnncsnnnasanonnanns 8.25-10
8.25.4 Mass Matrix Calculation for TRPLT1 (Calculated in

Stiffness Subroutines KTRPLS and KTRPLD) ......evvvuuunns. 8.25-13
8.25.5 Structural Damping Matrices for the TRPLT1 Element ....... 8.25-14

8.25.6 Stress and Element Force Calculations for the TRPLT)
Element (Subroutines STRP11 and STRP12 of Module SDR2) ... 8.25-15

8.25.7 Thermal Load Calculations for the Bending Elements

(Subroutines TL@ADT1, TL@DT2 and TLADT3 of Module SSG1) ... 8.25-17

8.26 TRSHL: SHALLOW SHELL TRIANGULAR ELEMENT ...civiiiienininninnnnnesnnns 8.26-1
8.26.1 Input Data for TRSHL Element .........ccieiiiiiieiaiiinn, 8.26-1

8.26.2 Basic Equation for TRSHL ...cvviiinninierinrenennonnnnenas 8.26-2

8.26.3 Stiffness Matrix Calculation for TRSHL (Subroutine KTSHLS
ANd KTSHLD) v ititiniitiiietreeereeeansosaacennensnnanennss 8.26-4

8.26.4 Mass Matrix Calculation for the TRSHL Element (Calculated
in the Stiffness Subroutine KTSHLS and KTSHLD) ........... 8.26-8

xxxiii (12/31/77)




Section

8.27

TABLE OF CONTENTS (Continued)

8.26.5 Structural Damping Matrices for the TRSHL Element ........

8.26.6 Stress and Element Force Calculations for TRSHL Element
(Subroutines STRSL1, STRSLV and STRSL2 of Module SDR2) ...

8.26.7 Thermal Load Calculations for the TRSHL Element

(Subroutine TLADSL of Module SSG1) ..uvuievevrnnrinennninnnn
B.26.8 Differential Stiffness Matrix Calculations for the TRSHL

Element (Subroutine TRSHL of Module SSG1) .........c......
THE R@D, CANRPD AND TUBE ELEMENTS . .iiiiiieiienrienrencnrioanasoesas
8.27.1 Input Data for the R@D, TUBE, C@NR@D Elements ............

8.27.2 Stiffness Matrix Calculation (Subroutines KROD and KTUBE
OF MOduTe SMAT) Liieitrenieracanenvenennsesosatnsnonnnonns

8.27.3 Lumped Mass Matrix Calculation (Subroutines MR@D and
MTUBE of Module SMA2) ......... Ceeeettteaeetanataseanarana

8.27.4 Element Load Calculations (Subroutine EDTL of Module S$SSG1)

8.27.5 Element Stress Calculations (Subroutines SRAD1 and SRPD2
of Module SDR2) ........... C e e eceasnncernrenesananstannnne

8.27.6 Differential Stiffness Matrix Calculation (Subroutine
DROD Of MOduTE DSMBT) +ivreneeniineeeecnnennnnnnsecnnnnns

8.27.7 Piecewise Linear Analysis Calculations (Subroutine
PSRPD of Module PLA3 and Subroutine PKRPD of Module PLA4).

8.27.8 Coupled Mass Matrix Calculation (Subroutine MCROD of
MOAUTE SMAZ) teveeeesoonnancacncnccnccaneasnsasenassassonse

8.27.9 Thermal Analysis Calculations for the R@D Elements .......

9. EIGENVALUE EXTRACTION METHODS

9.1

9.2

DETERMINANT METHOD OF EIGENVALUE EXTRACTION ......c.ivvvvviinninnnn.
9.1.1 Fundamentals of the Determinant Method ...................
9.1.2 Evaluation of Determinant .........cceeiiiiiiiiinennannnn.
9.1.3 Tteration A1gorithm ...iiiiiririiieiiiiiieineineernnnenss .o
R T Y
9.1.5 Sweeping of Previously Extracted Eigenvalues .............
9.1.6 Convergence Criteria cvuivieieieireaieeneeeenennonnnenns
9.1.7 Extraction of Eigenvectors ....c.icievieiecniainctcnceennennnn
GIVENS METHOD OF EIGENVALUE EXTRACTION .......ceoveniinninninnnnnas
9.2.1 General ....cceieennen Ceestesereatitatiarairesrtcanettanan
9.2.2 Reduction to Triangular Form .....cciiiiniiiinnrnnnnnnnnn.

xxxiv (12/31/77)

8.26-9
8.27-1
8.27-1

8.27-2

8.27-3
8.27-4

8.27-4

B.27-6

8.27-8

8.27-11
8.27-1

9.1-4




Section

9.3

9.4

TABLE OF CONTENTS (Continued)

9.2.3 Computat{on of Eigenvalues for a Tridiagonal Matrix .....
9.2.4 Determination of Eigenvectors ......covvivvieiininnnennns.
9.2.5 Computer Program FIow .u.vvernerriineeniennnneneneennnnns
INVERSE POWER METHOD WITH SHIFTS ©iuinrieiinerrnenninieneeennnnnn,
9.3.1 Summary of Procedures for Real Eigenvalue Analysis ......
9.3.2 Summary of Procedures for Complex Eigenvalue Analysis ....
THE TRIDIAGONAL REDUCTION (FEER) METHOD ...uvvervinnennnnnennnnnnn.
9.4.1 Background for Real Eigenva1ue Analysis ...oviivvnnvninnn.
9.4.2 Problem Formulation ..u.viieeeireiienineneincnnneneenn.
9.4.3 Summary of Computational Procedures and Flow Charts -

Real Eigenvalue ANBTYSTS .uuueuvivenevnveeereerennnansess
9.4.4 Summary of Procedures for Complex Eigenvalue Analysis ....

xxxv {12/31/77)

Page No.

9.2-4

.2-12
.3-1

WO W W W

.3-3

9.4-2

9.4-14







1. NASTRAN PROGRAMMING FUNDAMENTALS

1.1 PROGRAM OVERVIEW

1.1.1 Objectives

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

nonstructural components.

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

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

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

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

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

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

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

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

further protlem solution.

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

organized under an efficient, problem-independent Executive System,

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

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

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

of the data to be output.

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

sub-modular basis.

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

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

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

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

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

The essential restrictions are:

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

to passing information between each other while in core,

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

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

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

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

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

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

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

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

independent of common data formatting by any other module.

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

are required for functioral modules.

1.1.2 Program Organization

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

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

which the code structure is supported varies across the computers.

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

in section 5.
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7.2 NASTRAN EXECUTIVE SYSTEM
1.2.1 Introduction

The essential functions of the Executive System are:

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

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

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

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

utilities and are discussed separately in section 1.6.

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

scheduled or unscheduled interruption.

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

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

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

can be found.
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INPUT Module Card
ENDDATA

Bulk Data Deck

Case Control Deck

Substructure Control Deck

———e

= Executive Control Deck

" NASTRAN Card

Figure 1. Sample NASTRAN Input Data Deck.
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ENTRY

Generate the Initial File Allocation

Tables (GNFIAT-3.3.4)

!

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

Automated
Substructuring
?

Process the Substructure
Control Deck (ASDMAP-4.127)

Process the Case Control Deck
(IFP1-4.3)

i

Sort the Bulk Data Deck
(XSPRT-4.4)

|

Process the Bulk Data Deck
(IFP-4.5)

Yes Soecial Yes

\@y
?

0

Further Process Data Specific to

the Conical Shell Problem (IFP3-4.6)

|

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

— —

[

Perform General Problem
Initialization (XGPI-4.7)

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

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

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

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

User's Master File are assigned.

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

properties, that may be used to generate input data.

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

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

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

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

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

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

DMAP instruction.

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

Format.

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

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

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

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

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

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

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

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

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

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

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

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

changed to read CASESS instead of CASECC.

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

ALTERS.

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

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

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

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

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

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

data blocks.

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

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

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

the Executive restart table.

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

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

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

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

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

efficiently by the routine.

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

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

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

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

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

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

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

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

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

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

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

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

by a user supplied DMAP sequence.

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

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

for no operation.

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

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

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

Problem Tape to the Data Pool File.
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1.2.3 Executive Operations During Problem Solution

1.2.3.1 Sequence Monitor (XSEMi Section 3.3.7)

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

1.1.2 defined the necessity for these divisions.

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

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

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

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

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

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

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

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

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

the remaining data blocks.

1.2-11 (8/1/72)




NASTRAN PROGRAMMING FUNDAMENTALS

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

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

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

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

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

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

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

called.
1.2.3.5 Checkpointing Data Blocks (CHKPNT Section 4.10)

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

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

1.2-12 (11/1/70) =




NASTRAH EXECUTIVE SYSTEM

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

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

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

- XPSCAR (header) -

@SCAR FILE lFr————————

(always present) W
228 0077

P

(see section 2.4.2.1)

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

EQF's

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

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

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

1.2.3.6 Purging a Data Block (PURGE Section 4.16)

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

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

1.2.3.7 Equivalencing Data Blocks (EQUIV Section 4.17)

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

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

1.2.3.8 Saving Parameters (SAVE Section 4.15)

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

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

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

1.3.1 Introduction

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

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

1. Computer - IBM System 360/370 series

Word Size - 32 Bits

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

2. Computer - UNIVAC 1108/1110

Word Size - 36 Bits

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

Integer Representation - Ones complement for negative integers

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

Integer Representation - Ones complement for negative integers

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

accessable to any module or subroutine.
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1.3.2 Alphanumeric Data

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

filled with BCD blanks.
1.3.3 Mord Packing

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

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

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

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

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

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

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

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

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

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

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

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

the NASTRAN program is currently operating and setting the values accordingly.
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1.5 THE OPEN CORE CONCEPT
1.5.1 Introduction

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

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

1.5.2 Definition of Open Core

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

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

1.5.3 Example of an Application of Open Core

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

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

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

10 Z(I) =1
]
]
]

RETURN
END

SUB. A

/AX/

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

Blank common

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

Figure 1.

k\End of open core
available for this
Job.

A example of the use of open core.
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1.6  NASTRAN INPUT/OUTPUT

1.6.1 Introduction

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

mass storage hardware.

1.6.2 Use of the Operating System Input File

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

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

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

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

(sectior 4.2) using the XRCARD utility.

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

(section 4.3) using the XRCARD utility.

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

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

1.6.2.1 Use of the Subroutine XRCARD (See Section 3.4.19)

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

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

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

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

section 3.4.20.

1.6.3 Use of the Operating System Output File

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

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

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

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

Section 3.4.12):
1. PPEN

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

2. WRITE

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

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

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

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

4. CL@SE

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

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

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

6. FWOREC

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

BCKREC repositions the requested file one logical record backwards.

8.  SKPFIL

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

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

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

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

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

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

different devices may be e2sily accommodated.

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

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

routine, which allows for the following cases:

1. Multiple logical records per block

2. Multiple blocks per logical record

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

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

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

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

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

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

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

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

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

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

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

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

the User's Manual,

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

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

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

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

1.  SPFPPN

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

blocks /SPF/ and /SYS/ into core.

2. SFETCH

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

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

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

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

5.  SUREAD

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

to an item into a given array.
6.  MTRX1

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

7. SPFTRL

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

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

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

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

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

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

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

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

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

1.7.2 Matrix Packing and Unpacking

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

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

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

of the packing logic.

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

non-zero element to the last.

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

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

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

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

these one-dimensional points.

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

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

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

u. points eliminated by single-point constraints,

u. points omitted by structural matrix partitioning,

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

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

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

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

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

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

a e’

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

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

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

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

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

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

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

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

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

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

Up = U + Ugps all aerodynamic coordinates

Ups = Up + ugp

upA = up + Ups all physical and aerodynamic coordinates

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

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

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

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

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

Examples are:

and

(2)

N
3

Py
ra
3
3
—
<l =<
[
I

o} = {} | .

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

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

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

similar to that in Equation 3.
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1.7.4 Processing of Matrices

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

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

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

stiffness matrix [Kgg].

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

Module Functional Descriptions.

1.8.1 The EST, EDPT, and GPECT Data BLocks

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

grid or scalar point associated with that column.

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

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

reallocate space for nonzero terms in the matrix.

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

in the EST.

1.8.2 Structural Elements

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

generates one term for each connection.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

explain the program mechanics by which restart is accomplished.

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

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

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

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

back to the proper restart point.

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

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

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

execution,

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

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

3. Changes in the looping structure of the problem.

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

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

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

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

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

changes and complete the requested solution,
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2.1 INTRODUCTION

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

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

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

NASTRAN.

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

or may reside on physical files.

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

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

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

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

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

are classified as tebles.

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

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

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

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

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

2 rectangular matrix

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

lower triangular matrix
upper triangular matrix

symmetric matrix

N=1
row vector M = number of rows

identity matrix

W N O »n n

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

Word 6 = (density of matrix) x 10"

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

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

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

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

Manual for further details.
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2.3.8.3

2.3.34.4

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

DM
DYNAMICS
DIJE
D2JE
D1JK
D2JK
ECPT
ECPTNL

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

2.2-4 (7/4/76)

Page Number

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

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

2.3-150
2.3-101
2.3-32

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

2.3-169




DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

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

2.2-5 (7/4/76)




Section Number

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Output from Module

2.3.18.1
2.3.41.5
2.3.8.4
2.3.76.5
2.3.3.3

~n
.

.8.7
3.1

~n

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

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

~ HBGG
HBNN
HB20D
HB2PP
HDLT
HDM
HEQDYN

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

Data Block Name

Qutput from Module

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

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

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




Section Number

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Qutput from Module

2.3.28.38
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)
.26
.36
.27
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.30
.37
.28
.3

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

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

Data Block Name

Qutput from Module

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

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

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

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

2.2-10 (7/4/76)




DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

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

2.2-11 (7/4/76)




DATA BLOCK AND TABLE DESCRIPTIONS

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

2.2-12 (12/29/78)




DATA BLOCK DESCRIPTIONS - GEMERAL COMMENTS AND INDEXES

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

2.2-13 (12/29/78)




DATA BLOCK AND TABLE DESCRIPTIONS

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

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

Data Block Name

Qutput from Module

PD
PDF
PDT

PG

PG

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

PL

PLI
PLATX1
PLATX2
PLTP
PLTPAR
PLTSETX
PP

)
P@S
PPF

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

DATA BLOCK AND TABLE DESCRIPTIONS

Data Block Name

Qutput from Module

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

“RG
RUBLV
RULV
RUDV
RUXV
SIL
SIL

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

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

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

2.3.46 XYTRAN 2.3-218
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2.3 DATA BLOCK DESCRIPTIONS

2.3.1 Data Blocks Output From Module IFPI

2.3.1.1 CASECC (TABLE)

Description

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

Table Format

Record Word

—
<
(1]

0
1

—
~ OO H LW —
Pttt et 4

p—
(o ]
-

13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29

31
2
33
34
35

37
38

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

Item
Header record

Subcase number

Multipoint constraint set

Single-point constraint set

External static load set

Real eigenvalue extraction set

Element deformation set

Thermal load set

Thermal material set

Transient initial conditions

Non-1inear load output set
l plot,

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

L ]

4 = punch, 5
real

real/imag
mag/phase
reques ted

Format of output - 1
2

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

w»oan e

Same as 10-12 for load output

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

Same as 10-12 for forces of constraint output

i e i e e et e ]

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

162 Not defined

163 Random analysis set

164 Piecewise linear coefficient set
165 Flutter set

166 Length of Case Control (LCC)

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

e —4

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

Same as 10-12 for MPCF@RCE output

Same as 10-12 for aerodynamic force output

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

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

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

N+] End-of-file
Table Trailer

Words 1 through 3 are zero
Word 4 = 7777
Word 5 and Word 6 are zero
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2.3.1.3  XYCDB (TABLE)

Description
XY Output Control Data Block.

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

Table Format

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

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

Words 1«5 = nonzero
Word 6 = one

2.3-4




DATA BLOCK DESCRIPTIONS

2.3.2 Data Blocks Output From Module IFP.

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

blocks has the usual 2-word BCD header record.

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

record is written; the data values are all 65535.

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

programmer to reference tables internal to the IFP module.

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

(card type).

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

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

reference purposes.

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

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

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

Card Types and Header Information:

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

* See Section 4.6.2

Card Type Formats:
Blank cards are not written.

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

CPRDIC (6 words) CID 2 1
Gl G2 G3

CERDIR (6 words) CID 1 1
Gl G2 G3

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

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

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

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

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

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

in the Bulk Data Deck.

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

Card Types and Header Information:

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

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

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

CAXIF2 (6 words) EID G1 G2
RHO B N

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

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

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

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

CCONEAX (7 words) EéD PID RA

CDAMP1 (6 words) EID PID G1
G2 C1 c2

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

CDAMP3 (4 words) EID PID S1
S2

CDAMP4 (4 words) EID B S1
S2 '

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

CELAS? (6 words) EID PID 61
G2 C1 €2

CELAS2 (8 words) EID K G1

‘ G2 Ci c2

GE S

CELAS3 (4 words) EID PID S1
S2

CELAS4 (4 words) EID K S1
S2

CFLUID2 (6 words) EID ST S2
p B N

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

2.3-11 (7/4/76)
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CFLUID4 (8 words)
CHBDY (8 words)

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

CIHEX2 (22 words)

CIHEX3 (34 words)

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

CMASS4 (4 words)

DATA BLOCK AND TABLE DESCRIPTIONS

EID

EID
AF
G3

EID
G2
G5
G8

EID
G2
G5
G8

EID
G2
G5
G8

EID
G2
G5
G8
61
G14
G17
G20

EID
G2

G5

G8

G1
G14
G17
G20
G23
G26
G29
G32

EID
G2

EID
G2

EID
52

EID
s2

S1
S4

FLAG
G
G4

MID
G3
G6

MID
G6

PID
G3

PID
G3
G6
69
G12
G15
G18

PID
G3
G6

G12
G15
618
G21
G24
627
G30

PID
C

Q1
PID
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G7

61
G4
G7

Gl
G7

Gl
G4
G7
G10
G13
G16
G19

G1

64

G7

G10
613
G16
G19
G22
G25
G28
631

Gl
c2

G1
€2

S1

s1



Card Type Formats Cont'd.:

CNGRNT (open ended)

CANM1 (24 words)

CANM2 (13 words)

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

CQDMEM3
CQDPLT (7 words)

CQUADY {7 words)
CQUAD2 (7 words)

CRED (4 words)
CSHEAR (6 words)

CSLAT3 (8 words)

CSLPAT4 (9 words)

DATA BLOCK DESCRIPTIONS

El
EN

EID
M1
M31
M4l
Ma4
M53
M1
M4

EID

X3
122
133

EID
MID

EID
TH

EID
G2
TH

EID
G2
TH

Not

EID
G2
TH

EID
G2
TH

EID
G2
TH

EID
G2

EID
G2

EID
G3

EID
G3

available.

E2
-1

M21
M32
M42
M51
M54
M62
M65

X1
Im
N
61
NSM
PID
G3

PID
G3

PID
G3
PID

G3

PID

PID
G3

PID

PID
G3

G1
RHO

G1
G4

2.3-13 (7/4/76)

CID
M22
M33
M43
M52
M55
M3
M66

CID
X2

121
132

G1
G4

G1
G4

G1

G4

Gl

G4

Gl
G4

G1
G4

G1

G2
RHP




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

CTETRA (6 words) EID MID Gl
G2 63 G4

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

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

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

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

CTRIAAX (6 words) EID PID RY
R2 R3 ™

CTRIA1 (6 words) EID PID 61
62 63 TH

CTRIA2 (6 words) EID PID 61
62 63 TH

CTRIARG (6 words) EID 61 62

. 63 TH MID

CTRMEM (6 words) EID PID 61
62 G3 TH

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

CTUBE (4 words) ©EID PID 61
G2

CTWIST (6 words) EID PID 61
G2 G3 64

2.3-14 (7/4/76)




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

CWEDGE (8 words)

GENEL (Open Ended)

PLOTEL (3 words)
SPPINT (1 word)

DATA BLOCK DESCRIPTIONS

EID
G2

EID
G5

EID
uI2
UIM

up2
UDN

KZ21
KZM1
KZMM
$12
521

S2N
SM2

EID
ID

2.3-15 (7/4/76)

PID

MID
G3
G6

un
CI2
CIM
uD1
cn2
CDN

KZ31
KZ22
KZM2

$22

G1




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.3  GEPM3 (TABLE)

Card Types and Header Information:

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

2.3-16 (12/31/77)




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

MPMAX (7 words)

DATA BLOCK DESCRIPTIONS

See section 4.6.2 for additional information

M@MENT (7 words)

MPMENT1 (5 words)

MOMENT2 (7 words)

PLPAD (6 words)

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

PRESAX (7 words)

See section 4.6.2 for additional information

QBDY1 (3 words)
QBDY2 (6 words)

QHBDY (8 words)

QVECT (6 words)

QVpL (Open Ended)
RFORCE (7 words)

SLPAD (3 words)
TEMP (3 words)

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

SID 6

M N1
N3

SID G
Gl G2
SID G
61 G2
G4

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

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

SID G

A N1
N3

SID S
SID G

2.3-17 (7/4/76)

s1
L2

50

CID
N2

EID
EID

RIDA
PHI2

EID

Q1
Q4

Qo
G2
El
EID
EID1
EIDN

CID
N2




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

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

TEMPD (2 words) SID T

TEMPPY (6 words) SID EID T
T T T2

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

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

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

2.3-18 (7/4/76)




DATA BLOCK DESCRIPTIONS

2.3.2.4  GEPM4 (TABLE)

Card Types and Header Information:

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

2.3-19 (12/31/77)




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

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

2.3-20 (12/31/77)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

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

See Section 4.6.2 for additional information.

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

PMIT (2 words) ) o

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

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

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

Card Type Formats Cont'd.:

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

€3

2.3-22 (12/31/77)




DATA BLOCK DESCRIPTIONS

2.3.2.5 EPT (TABLE)

Card Types and Header Information:

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

PBAR (19 words) PID MID A

1 12 J

NSM FE C1

c2 D1 D2

E1 E2 Fl

F2 K1 K2

12

2.3-23 (7/4/76) !




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

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

PDAMP (2 words) PID B

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

PELAS (4 words) PID K GE
S .

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

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

PMASS (2 words) PID M

PQDMEM (4 words) PID MID T
NSM

PQDMEM1 (4 words) PID MID T
NSM

PQDMEM2 (4 words) PID MID T
NSM

PQDMEM3 Not Avai{lable

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

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

PQUAD2 (4 words) PID MID T
NSM

PROD (6 words) PID MID A
J o NSM

PSHEAR PID MID T
NSM

2.3-24 (7/4/76)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

PTPRDRG (4 words) PID MID ™
TF

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

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

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

PTRIA2 (4 words) PID MID T
NSM

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

PTRMEM (4 words) PID MID T
NSM

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

PTUBE (5 words) PID MID gD
T NSM

PTWIST (4 words) PID ~ MID T
NSM

PVISC (3 words) PID 1 c2

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




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.6 MPT (TABLE)

Card Types and Header Information:

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

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

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

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

MAT4 (3 words) MID K 0

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

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

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

2.3-26 (7/4/76)




DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

MATT2 (16 words)
MATT3 (16 words)

MATT4 (3 words)
MATTS (8 words)

PLFACT (Open Ended)

PLIMIT (9 words)

alternate form:

PAPT {6 words)

MID
R3
R15

MID
R3
R15

MID

MID
T13
733
SID

ELTYP (2 words)
PID1
PID4

ELTYP (2 words)
PID1
0

MAX
IPRN

R1
R4

R1
R4

TK

™
T22
TC

B1

B

PMIN
PID2
PIDS

PMIN
THRU (2 words)

EPS
PUN

2.3-27 {7/4/76)

R2
R2

TC

T12
T23

B2
-1

PMAX
PID3

PMAX
PID{

GAMA
PUN2




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.7 DIT (TABLE)

Card Types and Header Information:

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

TABLEM1 (open ended)

TABLEM2 (open ended)

TABLEM3 (open ended)

TABLEM4 (open ended)

TABLEST (open ended)

TABRND1 (open ended)

TABRNDG (10 words)

GUST (5 words)

DATA BLOCK DESCRIPTIONS

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

SID TABLE
X0 v
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.8 EDT (TABLE)

Card Types and Header Information:

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

CAERP4 (16 words)

CAERPS (16 words)

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

FLUTTER (9 words)

MKAER@1 (16 words)

Note: -1 ends the M or K 1ist

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

PAERP2 {15 words)

PAER®3 (8,16,24 words)

PAERP4 (Open Ended)

PAER@5 (Open Ended)

SET1 (Open Ended)

DATA BLOCK DESCRIPTIONS

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

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

2.3-31 (12/31/77)

LP
X1
X12
24

CpP
NTHRY
X1
Xi2
Z4

D
F2

blank
RFREQ
NVALUE

M3
M6
K1
K4
K7

M2
K3

B2
BS

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

G2




Card Type Formats (Cont.):

SET2 (8 words)

SPLINE1 (6 words)

SPLINE2 (10 words)

SPLINE3 (Open Ended)

VARIAN (Open Ended)

DATA BLOCK DESCRIPTIONS

SID
spP2
2

EID
BOX2

EID

B@X2
DTOR
DTHY

SID

Comp
Al

0B,

EID
CHI
z2

CAER@
SETG

CAERD
SETG
CID

CAERD
G

D82

2.3-31a (12/31/77)

SP1
CH2

B@X1
Dz
BEX1
DTHX
UFID
€l
GM
-1

etc.



DATA BLOCK DESCRIPTIONS

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

2.3.2.9 DYNAMICS (TABLE)

Card Types and Header Information:

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

DAREA (4 words) SID P c

A
DELAY (4 words) SID p C

T
DLPAD (open ended) SID S S

L1 S2 L2

Sn Ln

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

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

L2 NEP NOP

NDN E NORM (2 words)

G c 0

0 0 0

0
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DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

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

EIGP (4 words) SID a w

. M

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

EPBINT (1 word) 1D

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

FREQ1 (4 words ) SID F1 DF
NDF

FREQ2 (4 words) SID F1 F2
NF

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

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

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

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

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

RANDT1 (4 words) SID N T0
TMAX

RANDT2* Not available

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

Card Types and Header Information:

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

Card Type Formats:

Header Informa-

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

Nqn-zero terms of the
first non-zero column

6I CI NI Vv

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

GI CI NI y*

* : : ' Non-zero terms of the

second non-zero column

Gl CI NI v*

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

GI Cl NI V*

' ) ' * Non-zero terms of the

. . . . last non-zero column

Gl cl NI Ad

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

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

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

GJ

GJ

GJ

-1

*V may be 1, 2, or

BNDFL (open ended)

CSf
M

65535

DATA BLOCK AND TABLE DESCRIPTIONS

€

¢J

¢J

-1

NAME (2 words)
0

Gl
GI

GI
-1
oI
Gl

GI
-1

GI
GI

Gl
1

IFQ
0

CI
CI

C1
2
CI
CI

CI
i

Cl
CI

cr
1

4 words depending on TIN.

etc.
65535

End of data for fluid point

4
P

65535
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L

TIN

A
V*

Vv

V*

Ve

V*
V*

y*

N@SYM

c

End of Record

TouT

Header Information
for the matrix
{9 words)

Non-zero terms of the
first non-zero column

End of column indicators

Non-zero terms of the
second non-zero column

End of column indicators

Non-zero terms of the
last non-zero column

End of column indicators

f Header Information

}F]uid point data

Id's and azimuth

Surface grid point
angles,

} Fluid point data




Card Type Formats Cont'd.:

RADLST (Open Ended)

RADMTX (Open Ended)

DATA BLOCK DESCRIPTIONS

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

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3

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

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

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

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

PMITAX (3 words) RID HID c

PPINTAX (3 words) ID RID PHI

PRESAX (6 words) SID P RID1
RID2 PHI1 PHI2

RINGAX (4 words) 1D R Y4
c

SECTAX (5 words) ID RID R
PHI1 PHI2

SPCAX (5 words) SID RID HID
c v

SUPAX (3 words) RID HID c

TEMPAX (4 words) SID RID PHI
TEMP

Hydroelastic

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

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

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

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

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

FLSYM (3 words) M s1 S2

FREEPT (3 words) IDF ID PHI

2.3-39 (7/4/76)




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

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

GRIDB (5 words) 1D PHI CID
PS IDF

PRESPT (3 words) IDF ID PHI

RINGFL (4 words) IDF X1 X2
X3

Acoustic Cavity

AXSLPT (5 words) RHP B N
W M

GRIDF {3 words) IDG R Z

GRIDS (5 words) 1DG R Z
W IDF

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

Axisymmetric Solids

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

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

2.3.3.1 GPL (TABLE)

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

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

Table Format

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

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

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

3. A1l data words are integers.

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

Word 2-6 = 2zero.

2.3.3.2 EQEXIN (TABLE)

Description

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

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

Record Word Item
0 Header record

repeated for each
grid or scalar point
in model

1

—

External grid or scalar number
2 Internal number

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

1. All data words are integers.

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

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

Word 2-6 = zero.

2.3.3.3 GPDT (TABLE)

Descrigtion
Grid Point Definition Table.

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

Table Format

Record Word [tem

0 Header record

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

2 End-of-file

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

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

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

Word 1

number of grid points + number of scalar points.

Word 2-6 zero.

2.3.3.4 CSTM (TABLE)

Description

Coordinate System Transformation Matrices.

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

(1) rectangular

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

(2) cylindrical

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

(3) spherical

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

Table Format

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

3- Y B b system
6-14

"1 T12e M3 T21e T2z0 Tozr Tape Tape T3z

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

2. ti and rij are single precision floating point.

Table Trailer

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

2.3.3.5 BGPDT (TABLE)

Description

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

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

Table Format

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

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

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

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

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

Description

Scalar Index List.

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

Let i = internal number, then

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

0 Header record

1 1 SIL]
n SILn

2 End-of-file

Notes

SIL numbers are integers.

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

Word 3-6 = 2erp.

2.3.3.7 HSIL (TABLE)

Description

See description and format of SIL table - section 2.3.3.6.

2.3.3.8 HEQEXIN (TABLE)

Description

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

2.3.4.1 ECT (TABLE)

Description
Element Connection Table.

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

been input.

Table Format

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

Table Trailer

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

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

Jord 1-5
Word 6

ey -

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

Table Format

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

PLTPAR is generated in subroutine SETINP,
Table Trailer

Word 1s5 = D

dora 6 = ]

2.3.5.3 GPSETS (TABLE)

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

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

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

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

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

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

Table Trailer

2.3.5.4  ELSETS (TABLE)

Description
Element plot set connection tables.

Table Format

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

(2 BCD characters)

2 NGPEL - Number of grid points per

element of this type (Integer)

1. NGPEL < 3 - one dimensional
element

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

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

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

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

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

the GPSETS array of the same /
record (Integer)

NSETS+1 End-of-file
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Notes

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

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

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

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

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

—

Table Trailer

Word 1-5
Word 6

wn
-—

2.3.5.5 MESSAGE (TABLE)

Description

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

Table Format

Record Word Item
0 Header record

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

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

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

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

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

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

2.3.6.2 PL@ETX2 (TABLE)

Description

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

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

Table Trailer

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

2.3.7.1 SLT (TABLE)

Description
Static Loads Table.

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

Table Format

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

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

FPRCE card type

Word Type Item

1 1 =], (FORCE card type ID)

3 I Internal grid number

4 I Coordinate system ID

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

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

FORCE1 card type

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

that define direction

MIMENT1 card type

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

FPRCE2 card type

Word Type Item

1 1 =5, (FPRCE2 card type ID)

3 1 Internal grid number

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

that define direction

M@MENT2 card type

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

SLOAD card type

Word Type Item

1 I =7, (SLOAD card type ID)

3 I Internal scalar number

4 R Applied load

GRAV card type

Word Type [tem

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

3 I Coordinate system ID

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

Word Type Item

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

4-7 1 Internal grid numbers

RFPRCE card type
Item

=10, (RFPRCE card type ID)

Internal grid number

Coordinate system ID

‘Scale factor

Components of rotation direction vector

IZ
Q
3
a
—
A Xt 1
(]

(o) 254 BN 3%

-8

PRESAX card type

Word Type Item

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

4-5 1 Ring ID's

6-7 R Azimuthal angles

8 1 Number of harmonics

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

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

Word 1 = number of load sets.

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

Description

Grid Point Temperature Table.

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

Table Format

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

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

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

Trailer contains no specific information.

2.3.7.3  HSLT (TABLE)

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

2.3.8.1 EST (TABLE)

Description
Element Summary Table.

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

Table Format

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

in the model.

3. The EST is generated in subroutine TAlA.

Summary of EST Formats

ECT Section EPT Section BGPDT Section

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

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

We have from the ADUMi card thus:

GN = Number of grid points connected by PUMi

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

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

NP

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

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

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

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

Cetailed EST Formats

ECT section for element type = 2:

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

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

Word Type Item
1 I Element ID
2-3 I SIL number for grid points 1, 2
ECT Section for element type = 4, 5:
Word Type Item
1 ! Element ID
2-5 I SIL numbers for grid points 1, 2, 3, 4
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ECT section for element type = 6, 7, 8, 9, 17:
Yord Type Item

] I Element ID

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

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

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

ECT section for element type = 10:

lord Type Item

1 I Element ID

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

5 R A

6 R J

7 R C

3 R non-structural mass (nsm)

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

Yord Type 1tem

1 I Element ID

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

4.5 I Component codes for grid points 1, 2

ECT section for element type = 12:

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

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

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

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

ECT section for element type = 29:

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

ECT section for element type = 30:

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

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

1
2-4
5
6

ECT section

ECT section
Word

1

2

3-8

ECT section

Word

-10

ECT section

DATA BLOCK DESCRIPTIONS

for element type = 36:

Type

— 0 —

Item

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

for element type = 37:

Type

— 20 e

Item

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

for element type = 38:

Type

1
I
R

Item

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

Not defined

for element type = 39:

Type

1
1
I

Item

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

for element type = 40:

Type

I
I
I

Item

Element ID
Material 1D

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

for element type = 41, 42:

Type

I
I
I

Item

Element ID
Material ID

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

for element type = 43:

Type

Item

Element ID

SIL values for grid points 1, 2
Density, o

Bulk modulus, B

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

Word Type Item

1 I Element ID

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

6 R Bulk modulus, B

7 1 Harmonic Index, N

ECT section for element type = 45:

Word Type Item

] 1 Element ID

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

7 R Bulk modulus, B

8 1 Harmonic Index, N

ECT section for element type = 47:

Word Type Item

1 I Element ID

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

5 R Bulk modulus, 8

6 I Harmonic Index, N

ECT section for element type = 48:

Word Type Item

1 I Element ID

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

6 R Bulk modulus, B

7 I Harmonic Index, N

ECT section for element type = 49:

Word Type Item

1 I Element ID

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

7 R Bulk modulus, B

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

Word Type Item

Element 1D

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

Bulk modulus, B

Number of Slots, M

Harmonic Index, N

— e 2O X e

ECT section for element type = 51:

Word Type Item

1 I Element ID

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

7 R Bulk modulus, B

8 1 Number of Slots, M

9 I Harmonic Index, N

ECT section for element type = 52:

Word Type Item

1 1 Element ID

2 B FLAG

3 R H

4 R AF

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

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

Word Type Item

1 I Element ID

2 I Material ID (NP=0)

3 thru 1 SIL values for GN grid points.

(GN+2) (NP=0)

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

greater than zero)

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

ECT section for element type = 65:

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

ECT section for element type = 66:

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

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

ECT section for element type = 68:

Word Type [tem
1 1 Element ID

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

ECT section for element type = 69:

Word Type Iteh
1. 1 Element 1D

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

Word Type ltem
1 I Material ID

2 R 0.D0.

3 R t

4 R nsm

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

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

EPT section for element type = 6, 19:

Word Type Item

1 I Material ID for membrane

2 R t,

3 I Material ID for bending

4 R 1

5 1 Material ID for transverse shear
6 R t,

7 R nsm

8-9 R Z,, 1,

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

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

EPT section for element type = 11, 13:

Word Type Item
1 _ R K

2 R 9,

3 R

EPT section for element type = 20, 22:

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

Word Type ’ Item
R C]
2 R C2

EPT section for element type = 25, 27:

Word Type Item
1 R Me

EPT section for element type = 33:

Word Type : I;em

1 I Super element property 1D

EPT section for element type = 34:

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

Word Type Item

] I Material Id
2 R ™

3 R TF

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

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

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

EPT section for element type = 68

Word Type Item

1 Not Used

2 I Material ID
3-16 R ¢I’ 1=1,14

EPT section for element type = 69

Word Type It

] ' Not Used

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

ETT section for element type = 66:

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

ETT section for element type = 67:

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

Table Trailer
Word 1 = number of elements in model

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

Description
General Element Input.

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

Table Format

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

Table Trailer

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

Description
Element Connection and Properties Table.

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

Table Format

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

in the problem).

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

Table Trajler

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

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

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

Word 5-6 = undefined
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Table Format

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

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

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

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

2.3.8.5  HEST (TABLE)

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

2.3.8.6 HGPECT ( TABLE)

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

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

2.3.9.1 KGGX (MATRIX)

Description

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

fatrix Trailer

humber of columns

Number of rows
Form
Type

2.3.9.2 K4GG (MATRIX)

Description

9

g

symmetric

real double precision

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

Matrix Trailer

Number of columns

HNumber of rows
Form

Type

2.3.9.3 GPST (TABLE)

Description

q

g

symmetric

real double precision

Grid Point Singularity Table

Table Format
Record
e
1

Note

Word

s s s BCLIN —

2+N

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

SIL.|
SIL,

SILN
End-of-file

A1l entries are integers,
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Table Trailer

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

2.3.10.1 MGG (MATRIX)

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

Matrix Trajler

Number of columns = ¢

Number of rows = q

Form = gsymmetric

Type = real double precision

2.3.10.2 BGG (MATRIX)

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

Hlatrix Trailer

Number of columns =
Number of rows = g

Form = symmetric

Type = real double precision

9
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2.3.11  Data Blocks Output From Module GPWG.

2.3.11.1  PGPWG (TABLE)

Description

Grid Point Weight Generator Putput Table.

Table Format

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

Table Trajler

Word 1 = @
Word 2 = nonzero.

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

2.3,12,1 KGG (MATRIX)

Description

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

Matrix Trailer

Number of columns = g

Number of rows = g

Form s symmetric

Type = real double precision

2.3.12.2 KGGL (MATRIX)
Descrigtion

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

in Piecewise Linear Analysis.

Matrix Trailer

Number of columns = g

Number of rows = g .
Form = symmetric

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

2.3.13.1 RG (Matrix)

Description

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

Matrix Trailer

Number of columns = g

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

Number of rows

Form rectangular

Type = real single precision
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2.3.13.2 YS (MATRIX)

Description

{YS} - Constrained displacement vector - s set.

Matrix Trailer

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

Number of columns

Number of rows 3

Form rectanguiar

Type real single precision

2.3.13.3 USET (TABLE)

Description

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

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

Table Format

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

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

S sg Lltalfinlg|rjo|s|m

22 23 24 25 26 27 28 29 30 31 32

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

Table Trailer

Word 1 = zero.

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

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

Word 5 = zero.

Word 6 = zero.
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2.3.13.4  HUSET (TABLE)

Description

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

2.3.13.5 ASET and HASET

These data blocks are not used and are undefined.
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2.3.14 Data Blocks Qutput From Module GPSP.

2.3.14.1  QGPST (TABLE)

Description

Unremoved Grid Point Singularities.

Table Format

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

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

3 End-of-file
Table Trailer

Word 1 = 8
Word 2-6 = 0

2.3-83 (7/4/76)




DATA BLOCK AND TABLE DESCRIPTIONS

2.3.15 Data Blocks Outnut Fram “odule "MCE]

2.3.15.1 GM (MATRIX)

Description

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

Matrix Header

Number of columns = n

Number of rows = m

Form = rectangular

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

2.3.16.1  KNN (MATRIX)

Description

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

Matrix Trajler

Number of columns = n

Number of rows = qn

Form = symmetric

Type = real double precision

2.3.16.2  MNN (MATRIX)

Description

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

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real double precision

2.3.16.3  KDNN (MATRIX)

Description

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

Matrix Trailer

Number of columns = n

Number of rows =

Form = symmetric

Type = real double precision

2.3.16.4  HKNN (MATRIX)

Description

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

Matrix Trailer

Number of columns = p

Number of rows =

Form = symmetric

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

Description

[BnnJ - Partition of damping matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = n

Form =  symmetric

Type = real double precision

2.3.16.6  KANN (MATRIX)

Description

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

Matrix Trailer

Number of columns = n

Number of rows = q

Form = symmetric

Type = real double precision
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2.3.16.7  HRNN (MATRIX)

Description

[HRnn] - Position of radiation matrix - n set

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real single/double precision

2.3.16.8  HBNN (MATRIX)

Description

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

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

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

2.3.17.1 KFF (MATRIX)

Descrigtion

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

Matrix Trailer

Number of columns = f

Number of rows + f

Form = symmetric

Type = real double precision

2.3.17.2 KFS (MATRIX)

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

Matrix Trailer

Number of columns = s

Number of rows = f

Form = pectangular

Type = real double precision

2.3.17.3 KSS (MATRIX)

Description

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

Matrix Trajler

Number of columns = S

Number of rows = 5

Form = symmetric

Type = real double precision

2.3,17.4 MFF (MATRIX)

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

Matrix Trailer

Number of columns = f

Number of rows = f

Form = symmetric

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

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

Matrix Trailer

Number of columns = f

Number of rows = f

Form = gsymmetric

Type = real double precision

2.3.17.6 KDFS (MATRIX)
Descrigtion

[Ki] - Partition of differential stiffness matrix.

Matrix Trailer

Number of columns = s

Number of rows = f

Form = rectangular

Type = real double precision

2,3,17.7 KDSS (MATRIX)
Descrigtion

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

Matrix Trailer

Number of columns = s

Number of rows = 5

Form = symmetric

Type = real double precision

2.3.17.8 BFF (MATRIX)

Descrintion

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

Matrix Trailer

Kumber of columns = ¢

Kumber of rows = f

Form = symmetric

Type = real double precision
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2.3.17.9  K4FF (MATRIX)

Description

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

Matrix Trailer

Number of columns = f

Number of rows = f .

Form = symmetric .
Type = real double precision

2.3.17.10  HKFF (MATRIX)

Description

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

Matrix Trailer

Number of columns = f

Number of rows = f

Form =  symmetric

Type = preal single/double precision

2.3.17.11  HKFS (MATRIX)

Description

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

Matrix Trailer

Number of columns = s

Number of rows s f

Form = rectangular

Type = real single/double precision

2.3.17.12  HKSS (MATRIX)

Description

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

Matrix Trailer

Number of columns = s

Number of rows = 3

Form = symmetric

Type = real single/double precision
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2.3.17.13  HRFF

Description

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

Matrix Trailer

Number of columns = f

Number of rows = f

Form = symmetric

Type = real single/double precision

2.3.17.14  HBFF

Description

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

Matrix Trailer

Number of columns = f

Number of rows = f

Form = symmetric

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

2.3.18.1 6P (MATRIX)

Description
[GOJ - Structural matrix partitioning transformation matrix.

Matrix Trajler

Number of columns = a

Number of rows = 0

Form = rectangular

Type = peal double precision

2.3.18.2 KAA (MATRIX)

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

Matrix Traijler

Number of columns = a

Number of rows = 3

Form = symmetric

Type = real double precision

2.3.18.3  K@PB (MATRIX)

Description

[KQOJ - Partition of stiffness matrix - o set.

Matrix Trailer

Number of columns = o

Number of rows = 0

Form = symmetric

Type = real double precision

2.3.18.4 L@@ (MATRIX)

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

Matrix Trailer

Number of columns = 0

Number of rows = 0

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

Description

DATA BLOCK DESCRIPTIONS

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

Matrix Trajler

Number of columns
Number of rows
Form

Type

note

This matrix is not a
subroutine FBS.

2.3.18.6  MAA (MATRIX)

Description
[Maa] - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

2.3.18.7 MP@ (MATRIX)

Description
[ﬁsoj - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

upper triangular
real double precision

standard upper triangular factor.

of mass matrix - a set.

real double precision

of mass matrix - o set.

real double precision
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2.3.18.8 MPA (MATRIX)

Description

[ﬁba] - Partition of mass matrix.

Matrix Trailer

Number of columns = a

Number of rows = 0

Form = rectangular

Type = preal double precision

2.3.18.9  BAA (MATRIX)

Description

[Baa] Partition of damping matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows s 2

Form = symmetric

Type = real double precision

2.3.18.10  K4AA (MATRIX)

Description

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

Matrix Trailer

Number of columns = a

Number of rows = 2

Form = symmetric

Type = real double precision ‘

2.3.18.11  HGP (MATRIX)

Description

[HGOJ - Heat matrix partitioning transformation matrix.

Matrix Trailer

Number of columns = a

Number of rows L

Form = rectangular
Type = peal
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2.3.18.12  HKAA (MATRIX)

Description

[HKaa] - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

2.3.18.13  HKP@ (MATRIX)

Description

[HKOOJ - Partition

Matrix Trailer

DATA BLOCK DESCRIPTIONS

of conductivity matrix - a set.

a
a
symmetric
rea)

of conductivity matrix - o set.

Number of columns = o

Number of rows = 0

Form = symmetric

Type = real
2.3.18.14  HLPP (MATRIX)
Description

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

Number of columns = o

Number of rows = 0

Form = symmetric

Type = real
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2.3.19 Data Blocks OQutput From Module RBMG!

2.3.19.1  KLL (MATRIX)

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

Matrix Trailer

Number of columns = 2

Number of rows = ¢

Form = symmetric

Type = real double precision

2.3.19.2  KLR (MATRIX)

Description
[Kzr] - Partition of stiffness matrix

Matrix Trailer

Number of columns = &

Number of rows = r

Form = rectangular

Type = real double precision

2.3.19.3 KRR (MATRIX)

Description

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

Matrix Trailer

Number of columns = r

Number of rows = r

Form = symmetric

Type = real double precision

2.3.19.4 MLL (MATRIX)

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

Matrix Trajler

Number of columns = £

Number of rows s £

Form = symmetric

Type = real double precision
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2.3.19.5 MLR (MATRIX)

Description

™ Partition of mass matrix.

ord

Matrix Trailer

Number of columns = ¢

Number of rows = r

Form = rectangular

Type = real double precision

2.3.19.6  MRR (MATRIX)

Description

[MrrJ - Partition of mass matrix - r set.

Matrix Trailer

Number of columns = r

Number of rows s r

Form = symmetric

Type = real double precision

2.3.19.7 HKLL (MATRIX)

Description
tHK 1 - Partition of conductivity matrix - 2 set.
22

Matrix Trailer

Number of columns = &

Number of rows = 9

Form = symmetric
Type = real

2.3.19.8 HKLR (MATRIX)
Description

[HKLr] - Partition of conductivity matrix

Matrix Trailer

Number of columns = &

Number of rows = r

Form = rectangular
Type = real
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2.3.19.9  HKRR (MATRIX)

Description

[HKrrJ - Partition of conductivity matrix - r set.

Matrix Trailer

Number of columns = r

Number of rows = r

Form = symmetric
Type = real
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2.3.20 Data Blocks Output From Module RBMG2

2.3.20.1  LLL (MATRIX)

Description
[Lgp] - Lower triangular factor of KLL - & set.

Matrix Trailer

Number of columns = 2

Number of rows =

Form = lower triangular
Type = real double precision

2.3.20.2 ULL (MATRIX)

Description
[UIQJ - Upper triangular factor of KLL - £ set.

Matrix Trailer

Number of columns = £

Number of rows = £

Form = upper triangular
Type = real double precision

Note

This matrix is not a standard upper triangular factor. Its format is acceptable only to
subroutine FBS.

2.3.20.3 LBLL (MATRIX)

Description

[LEEJ - Lower triangular factor of KBLL - £ set.

Matrix Trailer

Number of columns = 2

Number of rows = 2

Form = Jower triangular
Type = real double precision
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2.3.20.4 UBLL (MATRIX)

Description

[Uizl - Upper triangular factor of KBLL - 2 set.

Matrix Trailer

Number of columns = &

Number of rows = £

Form = upper triangular

Type = real double precision

Note

This matrix is not a standard upper triangular factor.

subroutine FB8S.

2.3.20.5 HLLL (MATRIX)

Description

[HL - Lower triangular matrix of HKLL - £ set.

2]

Matrix Trajler

Number of columns = ¢

Number of rows = 2

Form = Jlower triangular
Type = real
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2.3,21 Data Blocks Qutput From Module RBMG3

2.3.21.1 DM (MATRIX)
Descrigtion

) - Rigid body transformation matrix.

latrix Trailer

Number of columns = ¢

Number of rows = r

Form = rectangular

Type = real double precision

2.3.21.2  HOM (MATRIX)

Description

(D] - Rigid Body transformation matrix.

Matrix Trajler

Number of columns = 2

Number of rows = p

Form = rectangular
Type = peal
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2.3.22 Data Blocks Output From Module RBMG4

2.3.22.1 MR (MATRIX)

Description

[mr] - Rigid body mass matrix - r set.

Matrix Trailer

Number of columns = r

Number of rows = r

Form = symmetric

Type = preal double precision
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2.3.23 Data Blocks Qutput From Module SSGI.

2.3.23.1 PG (MATRIX)

Description

[Pg] - Static load vector matrix giving static loads - g set.

Matrix Trailer

Number of columns number of subcases

Number of rows = g
Form = rectangular
Type = real single precision

2.3.23.2 PGl (MATRIX)

Description

1
[Pg] - Static load vector giving static loads for Piecewise Linear Analysis problem -
g set.

Matrix Trailer

Number of columns = 1

Number of rows = g

Form = rectangular

Type = real single precision

2.3.23.3 HPG (MATRIX)

Description

[HPg] - Static load vector matrix giving static loads for heat problems - g set.

Matrix Trailer

Number of columns = number of subcase
Number of rows = g

Form = rectangular

Type = real single precision
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2.3.24 Data Blocks Cutput From todule SSG2

2.3.24,1 QR (MATRIX)

Description
[q.] - Determinate support forces matrix - r set.

Matrix Trailer

Number of columns number of subcases

Number of rows = r
Form = rectangular
Type = real single precision

2.3.24,2 PP (MATRIX)

Description

[P°] - Partition of the load vector matrix giving loads due to static force - 0 set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = 0

Form = rectangular

Type = real single precision

2,3.24,3 PS (MATRIX)

Descrigtion

[P¢] - Partition of load vector matrix giving loads in s set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = g

Form s pectangular

Type = real single precision

2,3.24.4 PL (MATRIX)

Description
[PQJ - Partition of the load vector matrix giving static loads on & set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = 9

Form = prectangular

Type = real single precision
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2.3.24.5 HQR

Description
(ha ] -

Matrix Trailer

Number of
Number of
Form
Type
2.3.24.6 HPP

Description
[hpyd -

Matrix Trailer

Number of
Number of
Form
Type

2.3.24.7 HPS

Description
lhp,1 -

Matrix Trailer

Number of
Number of
Form
Type

2.3.24.8 HPL

Description
[hp‘z] <

Matrix Trailer

Number of
Number of
Form

Type

DATA BLOCK DESCRIPTIONS

(MATRIX)
Determinate support forces matrix - r set.
columns = number of subcases
rows = r
= rectangular
= real single precision
(MATRIX)

Partition of the load vector matrix giving loads due to static force - o set.

columns = number of subcases
rows = 0

= rectangular

= real single precision
(MATRIX)

Partition of 1oad'vector matrix giving loads in s set.

columns = number of subcases
rows = g

= prectangular

= real single precision
(MATRIX)

Partition of the load vector matrix giving static loads on % set.

columns = number of subcases
rows =

= rectangular

= real single precision
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2.3.24.9 HPF (MATRIX)

Description

[hpf] - Partition of the load matrix giving static loads on & set.

Matrix Trailer

Number of columns number of subcases

Number of rows =
Form = rectangular
Type = real single precision
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2.3.25 Data Blocks Qutput From Module S$SSG3

2.3.25,1 ULV (MATRIX)

Description
£“£] - Partition of the displacement vector matrix giving displacements - % set,

Matrix Trailer

Number of columns number of subcases

Number of rows = 3
Form = rectangular
Type =

real double precision

2.3.25.2  Up@V (MATRIX)

Description

[ug] - Partition of the displacement vector matrix giving displacements in the o set.

Matrix Trailer

Number of columns number of subcases

Number of rows = 0
Form = rectangular
Type = real double precision

2.3.25.3 RULV (MATRIX)

Description
[6P2] - Residual vector matrix for the & set.

Matrix Trailer

Number'of columns

= number of subcases
Humber of rows = 2
Form = rectangular
Type = real single precision

2.3.25.4 RUPV (MATRIX)

Description

{GPO} - Residual vector matrix for the o set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = 9

Form = rectangular

Type = real single precision
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2.3.25.5 UBLV (MATRIX)

Description

[u?] - Partition of the differential stiffness displacement vector - £ set.

Matrix Trailer

Number of coiumns = 1

Number of rows = L

Form = prectanqular

Type = real double precision

2,.3.25.6  RUBLV (MATRIX)

Descrigtion

[692] - Differential stiffness residual vector - ¢ set.

Matrix Trailer

Number of columns = 1

Number of rows =

Form = prectangular

Type = real single precision

2.3.25.7 HULV (MATRIX)

Description
[huz] - Partition of the temperature vector matrix giving temperatures - ¢ set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = ¢

Form = rectangular

Type = real double precision

2.3.25.8 HUPOV (MATRIX)

Description

[hug] - Partition of the temperature vector matrix giving temperatures - o set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = g

Form = rectangular

Type = preal double precision
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2.3.25.9  HRULV (MATRIX)

Description
[6hP2] - Residual vector matrix for the £ set.

Matrix Trailer

Number of columns number of subcases

Number of rows = %
Form = rectangular
Type = real single precision

2.3.25.10 HRUPV (MATRIX)

Description
[dhpo] - Residual vector matrix for the o set.

Matrix Trailer

Number of columns number of subcases

=
Number of rows = 0
Form = rectangular
Type = real single precision
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2.3.26 Data Blocks Output From Module SSG4.

2.3.26.1 PLI (MATRIX)

Description

[P;] - Partition of load vector for inertia relief matrix giving loads due to static +
inertial forces on £ set. '

Matrix Trailer

Number of columns = number of subcases
Number of rows = 9

Form = rectangular

Type = real single precision

2.3.26.2 P@I (MATRIX)

Description

[P;] - Partition of load vector for inertia relief matrix giving loads due to inertial
force + static forces on o set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = 0

Form = rectangular

Type = preal single precision
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2.3.27 Data Blocks Output From Module SDR]

2.3.27.17 UGV (MATRIX)

Descrigtion

[ug] ~ Displacement vector matrix giving displacements in the g set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows = g
Form = rectangular
Type = real single precision

2.3.27.2  PGG (MATRIX)

Descrigtion

[Pg] - Static load vector appended to include all boundary conditions - g set.

Matrix Trailer

Number of columns = number of subcases in CASECC
Number of rows = g

Form = rectangular

Type = real single precision

2.3.27.3 QG (MATRIX)

Descrigtion

[qg] - Single-point constraint forces and determinate support forces matrix - g set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows =9
Form = rectangular
Type = real single precision

2.3.27.4 PHIG (MATRIX)

Descrigtion

[¢g] - Eigenvector matrix giving eigenvectors (displacements) in the g set.

Matrix Trailer

Number of columns = number of eigenvalues found in READ
Number of rows = g

Form ®* rectangular

Type = real single precision
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2.3.27.5 UBGV (MATRIX)

Description

[ub] - Displacement vector matrix for differential stiffness giving disolacements
9 in the g set.

Matrix Trailer

Number of columns number of factors on a DSFACT bulk data card

Number of rows = g
Form = rectangular
Type = real single precision

2.3.27.6  QBG (MATRIX)

Description

[qZ] - Single-point forces of constraint matrix for differential stiffness - g set.

Matrix Trailer

Number of columns = number of factors on a DSFACT bulk data card
Number of rows = g

Form = rectangular

Type = real single precision

2.3.27.7 BQG (MATRIX)

Description

[q;] - Single-point forces of constraint matrix for a buckling analysis problem - g set.

Matrix Trailer

Number of columns =
Number of rows = g

Form = rectangular

Type = real single precision

number of buckling modes found in READ

2.3.27.8 DELTAUGY (MATRIX)

Description
{sug} - Incremental displacement vector in piecewise linear analysis - g set.

Matrix Trailer

Number of columns = 1

Number of rows = g

Form = rectangular

Type = preal single precision
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2.3.27.9  DELTAPG (MATRIX)

Description

{éPg} - Incremental load vector in piecewise linear analysis - g set.

Matrix Trailer

Number of columns 1

Number of rows = g
Form = rectangular
Type = real single precision

2.3.27.10 DELTAQG (MATRIX)

Descrigtion

{6q_} - Incremental vector of single-point forces of constraint in piecewise linear
g analysis - g set.

Matrix Trailer

Number of columns = 1

Number of rows = g

Form = rectangular

Type = real single precision

2.3.27.11  CPHIP (MATRIX)

Descrigtion

[¢p] ~ Complex eigenvectors in p set.

Matrix Trailer

Number of columns number of eigenvalues found in CEAD

Number of rows = p
Form = rectangular
Type = complex single precision

2.3.27.12  QPC (MATRIX)

Description

[q;] - Complex single-point forces of constraint - p set.

Matrix Trailer

Number of columns number of eigenvalues found in CEAD

Number of rows = D
Form = rectangular
Type = complex single precision
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2.3.27.13  UPVC (MATRIX)

Description

[u;] - Freguency response solution vectors - p set.

Matrix Trailer

Number of columns the product of the number of frequencies and number of loads

Number of rows = p
Form = rectangular
Type = complex single precision

2.3.27.14 UPY (MATRIX)

Description

[up] - Transient solution vectors - p set.

Matrix Trailer

Number of columns = the number of output times multiplied by 3*
Number of rows = p

Form = prectangular

Type = real single precision

*Each triple is displacement, velocity and acceleration.

2.3.27.15 QP (MATRIX)

Description
[qp] - Transient single-point forces of constraint - p set.

Matrix Trailer

Number of columns the number of output times

Number of rows = p
Form = rectangular
Type = real single precision

2.3.27.16  HUGV (MATRIX)

Deseription
[HUg] - Temper&ture vector matrix giving temperatures in g set.

Matrix Trailer

Number of columns = number of subcases in CASECC
Number of rows = g

Form = rectangular

Type = real
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2.3.27.17  HUPV (MATRIX)

Description

[HUp] - Transient solution vectors - p set.

Matrix Trajlers

Number of columns number of output times multiplied by 3

Number of rows = p
Form = rectangular
Type = real

2.3.27.18 HPGG (MATRIX)

Description
[Hpg] - Static load vector appended to include all boundary conditions - g set.

Matrix Trailer

Number of columns = number of subcases in CASECC
Number of rows = g

Form = rectangular

Type = real

2.3.27.19  HQP (MATRIX)
Description

[hqp] - Transient single-point forces of constraint - p set.

Matrix Trailer

Number of columns = the number of output times
Number of rows = p

Form = rectangular

Type = real

2.3.27.20 HQG (MATRIX)
Description

[hqg] - Single-point constraint forces and determinate support forces matrix - g set.

Matrix Trailer

Number of columns = number of subcases in CASECC
Number of rows = g

Form = rectangular

Type = real
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2.3.28 Data Blocks Output From Module SDRZ.

2.3.28.1 GUGV1 (TABLE)

Description

Output displacement vector requests (g set, S@RT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 I 1
3 1 0
4 1 Subcase number
5 I Load set ID
6 1 0
7 1 0
8 1 0
9 1 Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code reveat
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)) point
Notes

1. Records 1 and 2 are repeated for each vector to be output

0 = x y output only

. . 1 = print
2. Device code 4 = punch

5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 1, 3, 7, or 10

grid point

scalar point
extra point
modal point

5. Point type =

PN -2
ne nan

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.2  DUBGV1 (TABLE)

Description

Output disﬁ]acement vector requests (g set, SPRT1, real)

Table Format

Record Word Type Item
0 Heider record
1 1 I Device code + 10*avoproach code
2 I 1
3 I 0
4 I Subcase number
5 I Load set ID
6 I 0
7 1 0
8 1 0
9 I Format code
10 1 Number of words per entry in next record = 8
11=50 Not defined
51-82 B Title
83-114 B8 Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3) point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

? = x y output only
. - = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 4
grid point

scalar point
extra point
modal point

5. Point type =

PN —
L B ]

Table Trailer

Aords 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.3 QUPV1 (TABLE)

Description

Output displacement vector requests (p set, SPRT1, real).

Table Format

Record Word Type
0
1 1 I
2 I
3 I
4 I
5 R
6 1
7 I
8 I
9 1
10 1
11-50
51-82 B
83-114 B
115-146 B
2 1 1
2 I
3-8 R
Notes

Header record

Device code + 10*approach code
1 = Displacement
10 = Velocity
11 = Acceleration

0

Subcase number

Time

0

0

Load set ID

Format code

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

10*point ID + device code repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)}point

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code =

N —O0O
| I B B ]

real
real/imaginary
magnitude/phase

3. Format code = {

(=)} w N~
"

4. Approach code =

grid point
scalar point
extra point
modal point

5. Point type =

£ LP ~

Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

2.3.28.4 QUPVC1 (TABLE).

Description

Output displacement vector requests (p set, S@RTI, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
1001 = Displacement
2 1 1010 = Velocity
' 1011 = Acceleration
3 1 0
4 I Subcase number
5 R Frequency
6 1 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 ] Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat
2 1 Point type for
3-8 R R§T1)' R(T2), R(T3), R(R1), R(R2), R(R3)(each
9-14 R (1), 1(t2), 1(13), I(R1), I(R2), I(R3))point

1. Records 1 and 2 are repeated for each vector to be output.

? = x y output only

. - = print

2. Device code 4 = punch
5 = print and punch
1 = real

3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5

grid point
scalar point
extra point
modal point

1
5. Point type = g
4

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.5

@PG1 (TABLE).

Description

DATA BLOCK AND TABLE DESCRIPTIONS

Output load vector requests (g set, SPRT1, real)

Table Format

Record Word
0
1

WooONoOTOMT AW —

10
11-50
51-82
83-114
115-146

1
2
3-8

Notes

1. Records 1 and 2 are

2. Device code =

nNpHp— O

1
3. Format code = {2
3

4. Approach code =

5. Point type =

PN~

Table Trailer

3

=t 0t Pt Pt et et e

oo

F- RN

Item

Header record

Device code + 10*approach code

2

0

Subcase number
Load set ID

0

0

0

Format code

Number of words per entry in next record = 8

Not defined
Title
Subtitle
Label

10*point ID + device code
Point type

R(T1), KETZ), R(T3), R(R1), R(R2), R(R3)

repeated for each vector to be outout.

x y output only
print
punch
print and punch

rea’
rea., imaginary
magnitude/phase

1, 3,7, or 10

grid point

scalar point
extra point
modal point

words 1-6 contain no significant values.
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2.3.28.5 @PP1 (TABLE).

Description

DATA BLOCK DESCRIPTIONS

Output load vector requests (p set, S@RT1, real).

Table Format

Record Word
0
1

WO wro —

10
11-50
51-82
83-114
115-146

1
2
3-8

Notes

1. Records 1 and 2 are

0

2. Device code = 1
5

1

3. Format code = 2
3

4. Approach code = 6
, 1

5. Point type = §
4

Table Trailer

e N N N N B el ]
Im

o oo 0o

X e =

Item
Header record

Device code + 10*approach code
2

0

Subcase number

Time

0

0

Load set ID

Format code

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

10*point ID + device code - repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point

repeated for each vector to be output.

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point
scalar point
extra point
modal point

Words 1-6 contain no significant values.
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2.3.28.7 @PPC1 (TABLE).

Description

DATA BLOCK AND TABLE DESCRIPTIONS

Output Toad vector requests (p set, S@RT1, comolex).

Table Format

Record Word
0
1

WO, P WM~

10
11-50
51-82
83-114
115-146

2 1
2
3-8
9-14

tlotes

1. Records 1 and 2 are

0

2. Device code = 1

5
1
3. Format code = 2
3

4, Approach code = 5

5. Point type =

BN -

Table Trajler

— 4D e F
[0

W w W

XD =t

Ttem
Header record

Device code + 10*approach code
1002

0

Subcase number

‘Frequency
0

0

Load set 1D

Format code

Number of words per entry in next record = 14
Not defined

Title

Subtitle

Label

10*point ID + device code reneat
Point type for

R(T1), R(T2), R(T3), R(R1), R{R2), R(R3)(each
1(T1), I(T2), 1(T3), I(R1), I(R2), I(R3))point

repeated for each vector to be output.

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

Words 1-6 contain no significant values.
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2.3.28.8 PQG1 (TABLE)

Descrigtion

DATA BLOCK DESCRIPTIONS

Output forces of single-point constraint requests (g set, S@RTI

Table Format

Record Word
0
1 )
2
3
4
5
6
7
8
9
10
11-50
51-82
83-114
115-146
2 1
2
3-8
Notes

1. Records 1 and 2 are
2. Device code = 4

1
3. Format code = {2
3

4. Approach code = 1,

5. Point type =

WPy -

Table Trailer

¢

HHHHHHHHHH

Do

Xt vy

Item

Header record

, real).

Device code + 10*approach code
3

0
Subcase number
Load set ID

0

0

0

Format code

Number of words per
Not defined

Title

Subtitle

Label

10*point ID + device code

Point type

R(T1), R(T2), R(T3),

repeated for each vector to be output.

= X ¥ output only
= print
= punch
= print and punch

= real
= real/imaginary
= magnitude/phase

2. 3. 7. or 10

= grid point

®= scalar point
= extra point
= modal point

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.9 PQBG1 (TABLE)

Description

Output forces of single-point constraint requests (g set, SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 19*anproach code
2 I 3
3 I 0
4 I Subcase number
5 1 Load set ID
6 I 0
7 1 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat
2 I Point type }for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code =

NneHp—~O

= real
real/imaginary
= magnitude/phase

W N —~
"

3. Format code = {

F -

4. Approach code =

grid point
scalar point
extra point
modal point

5. Point type =

LN -
nnan

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.10 @8QG1 (TABLE).

Description

DATA BLOCK DESCRIPTIONS

Output forces of single-point constraint requests (g set, S@RT1, real).

Table Format

Record Word

0
1

DO AWM~

10

11-50

51-82

83-114
115-146

1
2
3-

flotes

8

1. Records 1 and 2 are

2. Device code =

nNH—oO

1
3. Format code = {g

4. Approach code

5. Point type =

Table Trailer

Words 1-6 contain no significant values.

5

1 =0 0 =t 3T 0 1 =

oo

X =t —

It
Header record
Device code + 10*approach code
3

0

‘Subcase number

Mode number

Eigenvalue

0

0

Format code

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

10*point ID + device code reneat
Point type for each
R(T1), R(T2), R(T3), R(RT)}, R(R2), R{R3)}voint

repeated for each vector to be output.

x y output only

punch
print and punch

real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.11  @QP1 (TABLE).

Description

Output forces of single-point constraint requests (p set, S@RT1, real).

Table Format

Record Word Type
0
1 1 1
2 1
3 I
4 I
5 R
6 I
7 I
8 1
9 I
10 I
11-50
51-82 B
83-114 B
115-146 B
2 1 1
2 1
3-8 R
Notes

Item
Header record

Device code + 10*aporoach code
3

0

Subcase number

Time

0

c

Load set 1D

Format code

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

10*point ID + device code repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point

1. Records 1 and 2 are repeated for each vector to be output.

= x y output only
: - = print
2. Device code = punch

print and punch

N0

= real
= real/imaginary

3. Format code = {
magnitude/phase

[+ LN
"

4. Approach code =

(1 = grid point
2 = scalar point
3 = extra point
4 = modal point

5. Point type =

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.12

Descrigtion

PQPCY (TABLE).

Output forces of single-

Table Format

Record Word
0

]

lom\lmul-hw'\)—.l

10
11-50
51-82
83-114
115-146

lotes

1. Records 1 and 2 are

point constraint requests (p set, S@RTI

DATA BLOCK DESCRIPTIONS

» complex).

Type It
Header record

1 Device code + 10*approach code

I 1003

1 0

I Subcase number

R/1 Frequency or mode number

I/R 0 or eigenvalue (rea] part)

I/R 0 or eigenvalue (imaginary part)

1 Load set ID

I Format code

I Number of words per entry in next record = 14

Not defined

B Title

B Subtitle

B Label

I 10*point ID + device code

I Point type for
R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
R I(T1), 1(T12), 1(T3), I(R1), I(R2), I(R3))point

repeated for each vector to be output.

0=xy output only
. - 1 = print
2. Device code 4 = punch
5 = print and punch
= real
3. Format code = 2 = real/imaginary
3= magnitude/phase
4. Approach code = 5, or9
; = grid point
, * scalar point
5. Point type = 3 = extra point
4 = moda) point

Table Trailer
\

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.13  QPHIG (TABLE).

Description

Output eigenvector requests (g set, SPRTI, real).

Table Format

Record Word Type Item
0 Header record
1 1 ) Device code + 10%*aporoach code
2 1 7
3 I 0
4 1 Subcase number
5 I Mode number
6 R Eigenvalue
7 I 0
8 1 0
9 I Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat
2 I Point type for each
3-8 R R(T1), R(TZ), R(T3), R(R1), R(R2), R(R3))point
lotes

1. Records 1 and 2 are repeated for each vector to be output.

X y output only
print
punch
print and punch

2. Device code =

NHp—-a2O
anan

1 = real
3, Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 2, or 8

1 = grid point

2 = scalar point
3 = extra point
4 = modal point

5. Point type =

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.14  gCPHIP (TABLE).

Descrigtion

Output eigenvector requests (p set, S@RT]

Table Format

=
o
-3
o

Record

0

1

—
QlDa)\lO\U'I-th-—‘

11-50

51-82

83-114
115-146

3-8
9-14

1. Records 1 and 2 are

Device code =

Gl O

1
3. Format code = {g

4. Approach code = 9

5. Point type =

B ny—

Table Traijer

DATA BLOCK DESCRIPTIONS

» complex).

Item

d

Header record
Device code + 10*approach code
1007

0

Subcase number

Mode number

Eigenvalue (real part)
Eigenvalye (imaginary part)
0

Format code
Number of words
Not defined
Title

Subtitle

Label

n—vHH}U”HHHH-—c

o o w

10*point ID + device code
Point type

R(T1), R(T2), R(T3), R(R1)
(M), 1(r2), 1(13), I(R1)

0 ¢ v

repeated for each vector to be output.

® X y output only
= print
= punch
= print and punch

= real
= real/imaginary
= magnitude/phase

grid point

scalar point
extra point
modal point

Words 1-6 contain no significant values.
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e

DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.15  QES1 (TABLE).

Description

Output element stress requests (S@RT1, real).

Table Format

Record Word Type Item
0 Headef record
1 1 I Device code + 10*approach code
2 I 5
3 I Element type
4 1 Subcase number
5 I/R ‘Time, Load set 1D, or mode number
6 R/1 Eigenvalue or 0
7 1 0
8 1 Load set IDor O
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 ' 1 10*element ID + device code repveat
2-NWDS Mixed Element stress data for each
See 2.3.51 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

? = x y output only

. - = print

2. Device code 4 = punch
5 = print and punch
1 = real

3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

2.3.28.16  PESB1 (TABLE).

Description

Output element stress requests (S@RT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 10*approach code
2 1 5
3 I Element type
4 I Subcase number
5 1 Load set ID
6 1 0
7 I 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = NMDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 ] 1 10*element ID + device code repeat
2-NWDS Mixed Element stress data for each
See 2.3.51 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only

2. Device code = 1 : EE:.Q:

5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 4
Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.17  PBES1 (TABLE).

Description

Output element stress requests (S@RT1, real).

Table Format

Record Word Type
0
1 1 1
2 1
3 I
4 I
5 I
6 R
7 I
8 I
9 I
10 I
11-50
51-82 B
83-114 . B
115-146 B
2 1 1
2=-NWDS Mixed
Notes

Item

Header record

Device code + 10*approach code
5

Element type

Subcase number

‘Mode number

Eigenvalue

0

0

Format code

Number of words per entry in next record = NMNS
Not defined

Title

Subtitle

Label

for each
element

Element stress data
See 2.3.51 for details

10*element ID + device code }reneat

1. Records 1 and 2 are repeated for each vector to be output.

? = x y output only

X - = print

2. Device code 4 = punch
5 = print and punch
1 = real

3. Format code = 2 = real/imaginary
3 = magnitude/phase

4, Approach code = B8

Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

2.3.28.18  @ESC1 (TABLE).

Description

Output element stress requests (SPRT1, complex).

Table Format

Record Word - Type It
0 Header record
1 1 I Device code + 10*approach code
2 1 1005
3 I Element type
4 1 Subcase number
5 R/1 Frequency or mode number
6 I/R 0 or eigenvalue (real part)
7 I/R 0 or eigenvalue (imaginary part)
8 I Load set ID
9 I Format code
10 1 Number of words per entry in next record = NWDS
11-50 . Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code )reoeat
2-NWDS Mixed Element stress data for each
See 2.3.5) for details element

Notes

1. Records 1 and 2 are repeated for each vector to be outout.

0 =x y output only
2. Device code = 1 : gﬂ;gﬁ
5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5, or 9
Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONWS

2.3.28.19  PEF1 (TABLE).

Description

Output element force requests (SPRT1, real).

Table Format

Record Word Type Item
0 ‘ Header record
1 1 I Device code + 10*aporoach code
2 1 4
3 1 Element type
4 1 Subcase number
5 I/R Time, load set ID, or mode number
6 I/R 0 or eigenvalue
7 1 0
8 I Load set ID or O
9 1 Format code
10 I Number of words ner entry in next record = MWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 1 10*e1emen£ ID + device code repeat
2=-NWDS Mixed Element force data for each
See 2.3.52 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

0
2. Device code = l
5

1 = real
3., Format code = 2 = real/imaginary
3 = magnitude/phase

4, Approach code = 1,2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

2.3.28.20 QEFB1 (TABLE).

Description

Output element force requests (S@RT1, real).

Table Format

Record Word Type Item
0 Header record
] 1 I Device code + 10*approach code
2 I 4
3 I Element type
4 1 Subcase number
5 I Load set ID
6 1 0
7 I 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code reneat
2-NWDS Mixed Element force data for each
See 2.3.52 for details element
Notes

T. Records 1 and 2 are repeated for each vector to be output.

J = x y output only
. - 1 = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 4
Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.21 @BEF1 (TASLE).

Description

Output element force requests (S@RT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 10*anproach code
2 I 4
3 1 Element type
4 I Subcase number
5 I Mode number
6 R Eigenvalue
7 I 0
8 1 0
9 1 Format code
10 I Number of words per entry in next record = NWDS
11=50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code repeat
2-NWDS Mixed Element force data }for each
See 2.3.52 for details element

Notes

1. Records 1 and 2 are repeated for each vector to be output.

X y outout only
print
punch
print and punch

2. Device code =

NnpHp—O
L I ]

1
3. Format code = {2
3

real
real/imaginary
magni tude/phase

4. Approach code = 8
Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

2.3.28.22  PEFCY (TABLE).

Description

Output element force requests (S@PRT1, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 1 1004
3 I Element type
4 ) ’ . Subcase number
5 R/1 Frequency or mode number
6 I/R 0 or eigenvalue (real part)
7 I/R 0 or eigenvalue (imaginary part)
8 I Load set ID or O
9 I Format code
10 I Number of words per entry in next record = N'DS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code repeat
2-NWDS Mixed Element force data for each
See 2.3.52 for details element

nNotes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only

. - 1 = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5, or 9
Table Trailer

Words 1-6 contain no significant values.

e —
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.23 PUGV1 (matrix - see note below)

Description
PUGY] contains the translation components of UGV1 rotated to the basic coordinate system.

Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 subcase number

Word 2 = 1
Word 3 = static load set ID
Word 4 = 0.0

Matrix Trailer

Trailer is same as that for UGV1 exéept for word 5 and 6 (see Section 2.3.36.1).
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DATA BLOCK DESCRIPTIONS

2.3.28.24 PUBGV1 (matrix - see note below)

Description
PUBGV1 contains the translation components of UBGV rotated to the basic coordinate system.
Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 = subcase number
Word 2 = 1

Word 3 = static load set ID
Word 4 = 0.0

Matrix Trailer

Trailer is same as that for UBGV except for word 5 and 6. (See Section 2.3.27.5)
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.25 PPHIG (matrix - see note below)

Description
PPHIG contains the translation components of PHIG rotated to the basic coordinate system.

Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Modal Rigid Formats Buckling Rigid Format

Word 1 = subcase number 1 subcase number

Word 2 = 4 =z 4

Word 3 = mode number -(mode number)

H w N
"

Word 4 = frequency (f) eigenvalue (1)

Matrix Trailer

Trailer is same as that for PHIG except for word 5 and 6 (see Section 2.3.27.4).
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DATA BLOCK DESCRIPTIONS

2.3.28.26 PUGV (matrix - see note below)

Description

PUGV contains the translation components of UPV (excluding extra points) rotated to the basic
coordinate system.

Note

The first four words of each logical record {column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 = subcase number

Word 2 = 3

Word 3 = dynamic Toad set ID
Word 4 = time

Matrix Trailer

Trailer is same as that for UGV except for word 5 and 6, (see Section 2.3.27.1).
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2.3.28.27 PUPVC1 (matrix - see note below)

Description

PUPVC] contains the translation components of UPVC rotated to the basic coordinate system.

Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 subcase number

Word 2 2

Word 3 = dynamic load set ID

Word 4 = frequency

Matrix Trajler

Trailer is same as that for UPVC except for word 5 and 6 (see Section 2.3.27.13).
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2.3.28.28 PCPHIP (matrix - see note below)

Description

PCPHIP contains the transiation components of CPHIP rotated to the basic coordinate system.

Note

The first four words of each logical record (column) contain identification date for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 = subcase number

Word 2 = 5

Word 3 = mode number

Word 4 = frequency (|Im(a)|/2w)

Matrix Trailer

Trailer is same as that for CPHIP except for word 5 and 6 (see Section 2.3.27.11).

2.3.28.29 HPEF1 (TABLE)

Description
See description and format of PEF1 table - section 2.3.28.19.

2.3.28.30 @PPCA (TABLE)

Description
See description and format of @PPC1 table - section 2.3.28.7.

2.3.28.31 IQP1 (TABLE)
Description

IQP1 contains modal forces of single-point constraint (p set, S@RT1)
Table Format

See format of PQPC1 - section 2.3.28.12.

2.3.28.32 IPHIP1 (TABLE)

Description

IPHIP1 contains modal displacements (p set, S@RT1).
Table Format

See format of PUPVC] table - section 2.3.28.4.
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2.3.28.33  IES1 (TABLE)

Description
IES] contains the modal element stresses (SPRT1)

Table Format

See format of PESC] table - section 2.3.28.18.

2.3.28.34 IEF1 (TABLE)

Description
IEF1 contains the modal element forces (SPRT1).

Table Format

See format of PEFC] table - section 2.3.28.22.

2.3.28.35 HPPG) (TABLE)

Description
See description and format of @PG] table - section 2.3.28.5.

2.3.28.36 HPQG1 (TABLE)

Description
See description and format of PQG1 table - section 2.3.28.8.

2.3.28.37 HPUGV1 (TABLE)

Description
Output temperature vector requests (g set, SPRT1, real).

Table Format

See format of PUGV] table - section 2.3.28.1.

2.3.28.38 HPES1 (TABLE)

Description
See description and format of PES1 table - section 2.3.28.15.

2.3.28.39  HPUGV1 (TABLE)

Description
See description and format of PUGV1 table - section 2.3.28.23.
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2.3.28.40 PES1A (TABLE).

Description

Output element strain/curvature requests (SPRT1, real).

Table Format

Record Word Type Item
0 Header record
) 1 I Device code + 10*approach code
2 1 21
3 1 " Element type
4 I Subcase number
5 I/R Time, Load set 1D, or mode number
6 R/1 Eigenvalue or 0
7 I 0
8 I Load set IDor O
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 1 10*element ID + device code repeat
2-NWDS Mixed Element strain/curvature data for each
See 2.3.51 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. - 1 = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 1, 2, 3, 6, 7, or 10
Jable Trailer

Words 1-6 contain no significant values.
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2.3.29 Data Blocks Output From Module DPD

2.3.29.1 GPLD (TABLE)
Description
Grid Point List Dynamics.

One logical record which contains a 1ist of all grid points, scalar points and extra points
in the model in internal sort.

Table Format

Record Word Type Item
0 _ Header record
1 1 I ID for first point
n 1 ID for nth point
2 End-of-file

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

Word 2-6 = zero.

2.3.29.2  SILD (TABLE)
Description
Scalar Index List Dynamics._
Two logical records. First logical record contains scalar index values in the p-displace-

men: §?t for each point in the dynamics model (internal order). These values are defined
as follows:

SILD.I = ]

SILD; + 6 if i corresponds to a grid point
SILDi+1 = {SILD; + 1 if i corresponds to a scalar or an extra point

The second logical record contains an equivalence between scalar index values in the
g-displacement set and scalar index values in the p-displacement set.
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Table Format

Record Word Type Item
0 Header record
1 1 1 Scalar index for first point
: ) th ..
n I Scalar index for n~ point
2 1, 2 1 SIL value, SILD value
2m=1,2m I SIL value, SILD value
3 End-of-file

Table Trailer
Word 1 = number of degrees of freedom in the p-displacement set (LUSETD).
Word 2 = pnumber of extra points.

Word 3-6 = 2zero.

2.3.29.3 USETD (TABLE)

Description
Displacement set definitions table dynamics.
USETD contains one logical record. Each word corresponds to each degree of freedom in the
p-displacement set (in internal order) and contains ones in specified bit positions indicat-
ing the displacement sets to which the point belongs.

Table Format

Record Word Type Item
0 Header record
1 1 L Mask for first degree of freedom
n L Mask for nth degree of freedom
2 End-of-file
Notes

Bit positions*for the various displacement sets are defined as follows:

d fe ne| Pl eispy|s Li ajfynlgjr{o]s|{m

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

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

number of degrees of freedom in the p-displacement set (LUSETD).

Word 1 =

Word 2 = number of extra points.

Word 3 = zero.

Word 4 = Tlogical "or" of all USETD masks.
Word 5 = zero,

Word 6 = zero.

2.3.29.4 EED (TABLE)
Description
Eigenvalue Extraction Data.

The EED contains one logical record for each eigenvalue extraction card type (EIG3, EIAC,
EIGP, EIGR). Each logical record contains data from all cards of a given type.

Table Format

Record Hord Item
0 Header record
1 EIGB data (if EIGB cards in bulk data)
2 EIGC data (if EIGC cards in bulk data)
3 EIGP data (if EIGP cards in bulk data)
4 EIGR data (if EIGR cards in bulk data)

5 End-of-file
Detailed format for EIGB data:

Word Type Item

1-3 1 107, 1, 0

4 1 Set ID

5«6 B Method

7-8 R Fl, F2

repeated
9-N I Ne' Nd’ Nz for each
12 R E EIGB card
13-14 B Norm in bulk data
15 I If norm = "PPINT", SIL value in
a-set of normalization point
16-21 Not defined
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Detailed format for EIGC card:

Word Type Item

1-3 1 207, 2, 0

4 I Set ID

5-6 B Method

7-8 B Norm

9 1 1f Norm = "P@INT", SIL value in analysis

set of normalization point

10 Not defined

n R E ‘ repeated
12-13 Not defined for each
14-15 R Ga. wa ' ted EIGC card

repeate in bulk data

16-17 R % “p for each

18 R L region

19-20 I Ne’ Nd definition

21 Not defined

14+8k-21+8k I -1 (k = number of regions)

Detailed format for EIGP card:

Word Type

1-3 1 257, 4, 0

5 I Set ID ) repeated for
6=7 R each EIGP card
8 I in bulk data

Detailed format for EIGR card:

Word Type Item

1-3 1 307, 3, 0

4 I Set ID

5«6 B Method

7-8 R Fl, F2

- repeated
-1 1 Ne' Nd' Nz for each
12 R E EIGR card
13-14 B Norm in bulk data
15 1 If norm = “PGINT*, SIL value in

a-set of normalization point
16-21 Not defined

Table Trailer

Word 1 =
bit 17 = 1 if EIGB record exists
18 = 1 if EIGC record exists
19 = 1 if EIGP record exists
20 = 1 if EIGR record exists

other bits = 0
Word 2-6 = 2zero.
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2.3.29.5 EQDYN (TABLE)

Description

Equivalence between external points and scalar index values - dynamics,

EQDYN contains two logical records. The first record contains pairs of external point
numbers and scalar index values in the p-displacement set for the points in external order.
The second record is essentially the same as the first except that the type of point (grid,
scalar, extra) is coded in the second word of the pair.

Table Format
Record
0
1

Note
1
Type = <2
3

Table Trailer

Word 1

Word 2

Word 3-6

Word Type Item
Header record
1,2 1 ID for first point, scalar index for first point
2n-1,2n I 1D for n*M point, scalar index for nth point
1,2 I ID for first point, 10%scalar index + tvpe
2n-1,2n I ID for nth point, 10*scalar index + type

End-of-file

for grid point
for scalar point
for extra point

number of grid points + number of scalar points + number of extra points
in dynamics model.

number of extra points.

zero.
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2.3.29.6 TFP@@L (TABLE).

Description
Transfer Function Fool.
The TFP@@PL data block contains one logical record for each transfer function set defined in

the bulk data on a TF bulk data card. Point and component values are converted to row and
column numbers in the p-displacement set.

Table Format

Record Word Type Item
0 Header record
1 1 I Set ID
2 I 65536*column number + row number ) repeated for
3-5 R Coefficients each set of
non-zero terms
n Same format as first record
n+l End-of-file

Table Trailer

Word 1 = number of transfer function sets.

Word 2-6 = zero.

2.3.29.7 DLT (TABLE).

Description
Dynamic Loads Table.

The header record of the DLT contains & summary of all dynamic load sets defined in the
problem. The first record of the DLT contains all DLAAD cards (if DL@AD cards have been input).
Each succeeding record contains all data for one dynamic load set.

Table Format

Record Word . Type Item
0 1-2 B Data block name
3 I m = number of DLPAD set ID's
4-3+m I Set ID's on DL@AD cards
4+m=-3+m+n I Set ID's on RLPADI, 2 and TLBAD1, 2 cards
1 1 I Set ID
2 R Scale factor repeated
3-4 R,I Scale factor, set ID ( for each
DLPAD
; card
442,548 I -1, =1
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Record Word Type Item
k 1 I Dynamic load card tyoe
2 I {= 0 no time delays
# 0 time delays
3-8 See Notes
9 I SIL number ) repeated for each
10-12 R A, 1, © } dynamic load set

n+2 End-of-file
Notes

1. If no DLPAD cards have been input, the third word of the header record is zero and the
DL@AD record does not exist. Therefore, record 1 of the DLT corresponds to the load
set defined in word 4 of the header record.

2. DLPAD-set ID's are in sort by set ID. In record 1, set ID's within a DLPAD card are
in sort.

3. Within other records, data is in sort by SIL number.

4. Formats by dynamic load card type are as follows:

1 = RLPADI
Word Type Item
3 1 Table ID for C(f)
4 I Table ID for D(f)
5-8 Not defined

2 = RLPAD2
Word Type Item
3 I Table ID for B(f)
4 1 Table ID for o(f)
5-8 Not defined

3 = TLPAD1
Word Type Item
3 1 Table ID for F(1)
4-8 Not defined

4 = TLOAD2
Word Type Item
3-4 R TK1' TK2
7“'8 R l'IK ') GK

Table Trailer

Word 1 = GINP file name of DLT.
Word 2-6 = undefined.
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2.3.29.8 PSDL (TABLE)

Description
Power Spectral Density List.

The first logical record of the PSDL contains RANDPS data. Subsequent logical records
contain RANDT data, one set per logical record. Each RANDT Jlogical record contains a
sorted 1ist of unique time lags defined in the set.

Table Format

Record Word Type Item
0 1,2 B Data block name
3 1 RANDT set ID
1
2+n I RANDT set IDn
1 1 1 RANDPS set ID )repeated
2 I Load set ID for each
3 1 Load set ID RANDPS
4,5 R Complex number \ card in
) 1 Table ID bulk data
2 1-m R Time lags
n+1 Same format as record 2
Data belongs to RANDT set IDn
n+2 End-of-file

Notes

1. RANDPS cards must be present for data block to exist. Therefore, record one always
contains RANDPS data.

2. If no RANDT1 or RANDT2 cards are present in the bulk data, the header record will
contain exactly two words and record two will be an end-of-file.

Table Trailer

number of RANDT sets, or

Word 1 = {E5E35 if no RANDT sets exist.

Word 2-6 = zero.
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2.3.29.9 FRL (TABLE)

Description

Frequency Response List.

The FRL contains one logical record for each different frequency set defined'in the bulk
data. Each record contains a sorted list of the unique frequencies defined in the set.

Table Format

Record Word Type Item
0 1,2 B Data block name
3 I Set ID1
2+n 1 Set IDn
1 1-m R Radian frequencies belonging to set ID, (w = 2nf)
n 1-k R Radian frequencies belonging to set D, (w = 2nf)
n+1 End-of-file

Table Trajler

Word 1

n

number of frequency sets.

Word 2-5 zero.

2.3.29.10  NLFT (TABLE)

Descrigtion

Non-Linear Forcing Table.

The header record of the NLFT contains a sorted 1ist of set identification numbers for all
NOLIN sets defined in the bulk data. Each logical record of the NLFT contains all data for
a single set. Point and component numbers on the NBLIN cards are converted to scalar index
values in both the d- and e-displacement sets,

Table Format

Record Word Type Item
0 1,2 B Data block name

3 1 Set IDl

2+n I Set IDn

2.3-153 (7/4/7s)




DATA BLOCK AND TABLE DESCRIPTIONS

Record Word Type
1 1 1
2 1
3 1
4 R
5 I
6 I
type = 1,5
type = 2,6,9,10
type = 3,7
type = 4,8
type = 1,5
type = 2,6,9,10
type = 3,7
type = 4,8
n
n+1
Notes:

Item

Type of nonlinear load (1<type<10)
see Note 2 below)
IL value in d-set

SIL value in e-set

Scale factor

SIL value in d-set

SIL value in e-set

Table ID (integer)

SIL value in d-set (integer)

Scale factor (real)

Scale factor (real)

Not defined

SIL value in e-set (integer)

Not defined

Not defined

Same format as record 1.
Data belongs to set IDn.

End of file

1. Within each record, the data is sorted on word 2 of each 8-word entry in the record.

2. Nonlinear load types are as follows:

—
WO 00~ AN W N — E

—
o

Nonlinear Load Description

Displacement-dependent NPLIN1 load
Displacement-dependent/displacement-dependent
NZLIN2 load*

Displacement-dependent N@LIN3 load
Displacement-dependent NPLIN4 load
Velocity-dependent NPLIN1 load
Velocity-dependent/displacement-dependent
NOLIN2 load*

Velocity-dependent NPLIN3 load
Velocity~dependent N@LIN4 load
Velocity-dependent/velocity-dependent
NOLINZ2 load*
Displacement-dependent/velocity dependent
NOLIN2 load*

* Note that NPLIN2 load is a function of displacements and/or velocities at two points.

Table Trailer

Word 1 = number of NOLIN sets.

Word 2-6 = Zzero.
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2.3.29.11  TRL (TABLE).

Description

Transient Response List.

The header record of the TRL contains a 1ist of all transient initial condition set
identifications in the bulk data. Subsequent logical records contain TIC data for each
set (one set per logical record). If TSTEP cards are present in the bulk data, this data
follows the TIC data, one logical record for each TSTEP set.

Table Format

Record Word Type Item
0 1,2 B Data block name
3 I Number of TIC sets
4 I Set ID1
3+n I Set IDn
4+n I Degrees of freedom in the d-displacement set
1 1 I SIL value in d-set | repeated for each initial
2,3 R u, Vv } condition in set
0’ "o
n Same format as record 1
Data belongs to set IDn
n+} 1 ) TSTEP set ID
2 I N repeated for
3 R At ) each interval
4 I NO ) in set
n+m Same format as record n+l
n+m+1 End-of-file
Kotes

1. Data within each TIC record is sorted on word 1 of each 3-word entry.

2. If word 3 of the header record = 0, then the first logical record of the TRL contains
TSTEP data.

3. If TSTEP data is not present in the bulk data, and end-of-file will follow the last
TIC record.

Table Trailer
Word 1 = number of TIC sets.
Word 2 = number of TSTEP sets.

Word 3-6 = zero.
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2.3.29.12  HSILD (TABLE)

Description
See description and format of SILD table - section 2.3.29.2.

2.3.29.13  HUSETD (TABLE)

Description
Temperature set definitions table dynamics.

Table Format

See format of USETD table - section 2.3f29.3:

2.3.29.14  HDLT (TABLE)

Description
See description and format of DLT table - section 2.3.29.7.

2.3.29.15  HNLFT (TABLE)

Description
See description and format of NLFT table - section 2.3.29.10.

2.3.29.16  HTRL (TABLE)

Description
See description and format of TRL table - section 2.3.29.11.

2.3.29.17 HEQDYN (TABLE)

Description
See description and format of EQDYN table - section 2.3.29.5.
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2.3.30 Data Blocks Qutput from Module READ

2.3.30.1 LAMA (TABLE)

Description

- Real Eigenvalue Table

Table Format

Record Word Type Item
0 ] I Header record
] @FP ID record
1 I 21
2 I 9
3 I 0
4-9 I 0
10 I 7
11-50 Not defined
51-146 B Title, subtitle, and label from /PUTPUT/
2 QFP data record
1 I Mode number
2 I Extraction order
3 R A - eigenvalue
4 R w =AJT§T_‘
5 R f=w/2n
6 R Generalized mass
7 R Generalized stiffness

3 End-of-file

Notes

1. The seven data words in record 2 repeat for each eigenvalue found in READ.

Table Trailer
Word1 =0
Word 2-6 = O

2.3.30.2 PHIA (MATRIX)

Description
[¢a] - Eigenvectors matrix giving the eigenvectors (displacements) in the a set.

Matrix Trailer

Number of columns number of eigenvalues found in READ

Number of rows = a
Form = rectangular
Type = real single precision
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2.3.30.3 MI (MATRIX)

Description

[mi] - Modal Mass Matrix

fatrix Trailer

Number of columns
Number ot rows
Form

Type

genera] o
real single precision

2.3.30.4 PEIGS (TABLE)

Description

Real Eigenvalue Summary Table

Table Format

Record Word Tvpe

0

1 1 1

2 I

3 I

4 I

5 I

6 1

7 I

8 1

9 I

10 I

" 1

number of eigenvectors found in READ
number of eigenvectors found in READ

Item
Header record
21
If Inverse Power Method or FEER Method

If Determinant Method
if Givens Method

OO0 0O0OOAE—NY

Number of eigenvalues extracted

Words 12-17 depend on the method used.

Determinant Method:

12
13
14
15
16
17

e g ot g 4

Number of passes through starting points
Number of criteria changes
Number cf starting point moves
Number of triangular decompositions
Number of failures to iterate to a root
Reason for termination
1 - A1l requested roots formed
2 - Out of region predictions from every
starting point
3 - Insufficient time to extract another
root
4 - Everywhere singular matrix
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Item

Inverse Power Method or FEER Method:

12
13
14
15
16

17

bttt b bt

Givens Method:

12
13
14
15
16
17

18

19
20
21

22-50
51-146

Records 2 and

2 1
2
3
4
5
6
7
8
9
10
1
5

3

W -

b et Pt bt 4

b 04 P4 -]

DV D

Number of starting points used
Number of starting points moved
Number of triangular decompositions
Number of vector iterations
0 if Inverse Power Method
1 if FEER Method
Reasons for termipation
1 - 2 Singularities encountered in a row
2 - 4 Shifts while tracking one root
3 - Regions completed
- 3* Number of estimated roots were found
- A1l roots of problem found
-  Number desired roots found
- X outside maximum range
- Insufficient time to extract another
root
- 200 iterations and 1 shift point move
before locating a root

O O~

Number of eigenvectors computed
Number of failures to converge to an eigenvalue
Number of failures to converge to an eigenvector
Dummy
Dummy
Reason for termination

1 - Normal termination

3 - Insufficient time to evaluate eigenvectors

Value of off-diagonal element of modal mass matrix
having largest magnitude (zero where not applicable)
Column of 18 in Ml

Row of 18 in MI

Number of off-diagonal elements of modal mass
matrix that fail to meet error criterion

Not used

Title, subtitle, label

exist only when the Determinant Method is used.

—

OO OO0OOOWWMN

Not used
Title, subtitle, label

Starting point ID
A - Starting point

w = JX - Starting point Words 1-6 are repeated
f = w/2r - Starting point { for each starting point
Determinant at A
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Record Word Type Item
6 R Scale factor (power of 10) )
of determinant
4 End-of-file

Table Trailer

Nonzero
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2.3.31 Data Blocks Output From “odule DSM3]

2.3.31,1 KDGG (MATRIX)
Description

[Kgg] - Partition of differential stiffness matrix - g set,

Hatrix Trailer

Wumber of columns 0

‘iumber of rows = q )
Form = symmetric
Type = rz2al double precision
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2.3.32 Data Blocks Output From Module SMP2

2.3.32.1 KDAA (MATRIX)
Description

[Kga] - Partition of differential stiffness matrix - a set.

Matrix Trailer

Number of columns = &

Number of rows = a

Form = symmetric

Type = real double precision

2.3.32.2 HRAA (MATRIX)

Description

[HKaa] - Partition of radiation matrix - a set.

Matrix Trailer

a

Number of columns =

Number of rows = a

Form = symmetric
Type = real

2.3.32.3 HBAA (MATRIX)

Description

[HBaa] - Partition of capacity matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = symmetric
Type = peal
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2.3.33 Data Blocks Qutput From Module DSMG2

2.3.33.1  KBLL (MATRIX)

Description

[KEQJ - Partition of the stiffness matrix of the first order approximation to
large displacements -« ¢ set.

Matrix Trailer

Number of columns = 2

Number of rows = 2

Form = symmetric

Type = real double precision

2.3.33.2  KBFS (MATRIX)

Description

[Kb ] - Partition of the stiffness matrix of the first order approximation to
fs

large displacements.

Matrix Trailer

Number of columns = s

Number of rows = f

Form = rectanqular

Type = real double precision

2.3.33.3  KBSS (MATRIX)

Description

[K:s] - Partition of the stiffness matrix of the first order approximation to
large displacements - s set.

Matrix Trailer

Number of columns = s

Number of rows = 5

Form = symmetric

Type = real double precision
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2.3.33.4  PBL (MATRIX)

Description

{Pg} - Partition of the load vector of the first order approximation to the
large displacements - & set.

Matrix Trailer

Number of columns = 1
Number of rows = 2
Form = rectangular

Type real single precision

2.3.33.5 PBS (MATRIX)

Description

{Pg} - Partition of the load vector of the first order approximation to the
large displacement probiem - s set.

Matrix Trailer

Number of columns = 1

Number of rows = s

Form = rectangular

Type = real single precision

2.3.33.6  YBS (MATRIX)

Description

{Yg} - Partition of the constrained displacement vector of the first order
approximation to the large displacement vector - s set.

Matrix Trailer

Number of columns = 1

Number of rows = s

Form = rprectangular

Type = preal single precision

2.3.33.7 UBP@V (MATRIX)

Description

{ugb} - Partition of the displacement vector of the first order approximation to the
large displacement problem - o set.

Matrix Trailer

Number of columns = 1

Number of rows = 0

Form = rectangular

Type = real single precision
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2.3.34 Data Blocks Outpbut From Module PLA1.

2.3.34.1 KGGXL (MATRIX).

Description

[K;g] ~ Stiffness matrix of linear elements exclusive of general elements - g set.

Matrix Trailer

Number of columns = g

Number of rows = g

Form = symmetric

Type = real double precision

2.3.34.2 ESTL (TABLE).

Description

Element Summary Table for Linear Elements.

The ESTL contains data copied from the EST data block. An element's EST data resides in
the ESTL only if it is a linear element of the mode].

Table Format
Same format as the EST data block output from module TAl.

Table Trailer

Word 1 number of element entries in ESTL.

Words 2-6 zZero.
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2.3.34.3 ESTNL (TABLE).

Description

Element Summary Table for Non-Linear Elements.

The ESTNL, used only in the Piecewise Linear Analysis Rigid Format, is constructed from the
Element Summary Table (EST). It contains one logical record for each element type for which at
least one element of that type is non-linear (an element is defined to be non-linear if its
modulus of elasticity is defined as the first derivative of a stress-strain tabular function
input on a TABLES! bulk data card) and for which a request for stress output is found. The con-
struction of the ESTNL is as follows: the EST data block is read and each element is tested for
possible non-linearity. If the element is non-linear and the user has requested element stress
data to be output, its element data is copied onto the ESTNL data block and then initial stress
data is appended. The only elements admissible to the ESTNL are: R@D, TUBE, CPNR@D, BAR, TRMEM,
TRIA1, TRIA2, QDMEM, QUAD1, QUAD2.

Table Format

Record Word Item
0 Header record
1 1 Element type (integer) repeated for
2 to N+ Element EST data }repeated for each »each admissible
N+2 to N+M+1 Element stress datafnon-linear element ) element tyne

Notes

1. N is the number of words in the EST data section.
M is the number of stress words appended.

2. The number of records in the ESTNL corresponds to the number of separate admissible
element types for which at least one element is non-linear.

Table Trailer

Word 1 = total number of elements in the ESTAL.

Words 2-6 = 2zero.

Detailed ESTNL Formats

RED, CBNR@D:

Word Item
1-17 EST data
18 ez, previous strain value once removed, initially zero
19 e*, previous strain value, initially zero
20 E , the previously calculated modulus of elasticity, initially
the value of E given a MAT1 card.
21 T*, the previously calculated torsional moment, initially zero
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TUBE:

BAR:

TRMEM:

TRIAL:

Word
1=-42
43
44
45
46
47

48
49

50

Word
1-21
22
23
24
25
26

27

Word

1-27
28-33

DATA BLOCK DESCRIPTIONS

Item

EST data
Same as words 18-21 for the R@D.

[tem

EST data

* L] 3 » . 0

€o, previous strain value once removed, initially zero
* [ . . I3 ]

€ 4, previous strain value, initially zero

E*, the previously calculated modulus of elasticity, initially
the value of E given on a MAT1 card

”*
Vi
*
Va2

* ) The previous element forces, initially zero

Item

EST data

*

€0, Previous strain value once removed, initially zero
*

€ , previous strain value, initially zero

L 4
E , the previously calculated modulus of elasticity, initially the
value of E given on a MAT] card

*
%
*
o The current membrane stresses, initially zero
*
Oy
Item
EST data

Same as words 22-27 for the TRMEM
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Word Item
*
34 Mx
35 M
H
36 Myx The previous element forces, initially zero
*
37 Vx
38 v
Y
TRIA2:
Word ' Item
1-27 Same as words 1-27 for the TRMEM
28-32 Same as words 34-38 for the TRIAI
QDMEM:
Word Item
1-26 EST data
27-32 Same as words 22-27 for the TRMEM
QUAD1:
Word Item
1-32 EST data
33-38 Same as words 22-27 for the TRMEM
39-43 Same as words 34-38 for the TRIAI
QUAD2:
Word Item
1-26 EST data
27-32 Same as words 22-27 for the TRMEM

33-37 Same as words 34-38 for the TRIA]
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2.3.34.4 ECPTNL (TABLE).

Description
Element Connection and Properties Table for Hon-Linear Elements.

The ECPTNL, used only in the Piecewise Linear Analysis Rigid Format, is constructed from the
ECPT data block. The ECPTNL contains one logical record for each grid point or scalar point of
the model. Each logical record contains Element Summary Table (EST) data plus initial element
stress data appended to this data for each non-linear element connected to the pivot point. (An
element is defined to be non-linear if its modulus of elasticity is defined as the first derivati!
of a stress-strain tabular function input on a TABLES! card). The only elements admissible to the
ECPTNL are: R@D, TUBE, C@PNR@D, BAR, TRMEM, TRIA1, TRIA2, QDMEM, QUAD1, QUAD2, QUADTS, TRIATS.

Table Format

Record Word Item
0 Header record
1 1 SIL number for "pivot" arid reneated
or scalar point (integer) for each orid
2 . Element type (integer? repeated for each or scalar
3 to N+2 Element EST data non-linear element noint in the
N+3 to N+M+2 Element stress data connected to the pivot ) model

n+l End-of-file
Notes

1. N is the number of words in the EST data section.
M is the number of stress words appended. The number of stress words appended in
generating the ECPTNL data block is not the same as in generating the ESTNL data block.
2. n is the total number of grid and scalar points in the model.

3. If all elements connected to a pivot point are linear, then the record contains only
one word, the pivot point set negative.

Table Trailer

Word 1 = total number of element entries in the ECPTNL.

Words 2-6 = zero.

Detailed ECPTNL Formats

R@D, C@NRGOD:

Word Item
1-20 Same as ESTNL data. Note word 21 of the ESTNL

is not present in the ECPTNL data for the R@D, CENR@D.
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TUBE:
Word Item
1-19 Same as ESTNL data. Note word 20 of the ESTNL is not
present in the ECPTNL data for the TUBE,
BAR:
Word Item
1-45 Same as ESTNL data. Note words 46-50 of the ESTNL are not
present in the ECPTNL data for the BAR,
TRMEM:
Word Item
1-27 Same as ESTNL data.
TRIAT:
Word Item
1-33 Sane as ESTNL data. Note words 34-38 of the ESTNL are not
present in the ECPTNL data for the TRIAIl,
TRIA2:
Word Item
1=27 Same as ESTNL data. Note words 28-32 of the ESTNL are not
present in the ECPTNL data for the TRIA2.
QDMEM:
Word Item
1-32 Same as ESTNL data.
QUAD1:
Word Item
1-38 Same as ESTNL data. Note words 39-43 of the ESTNL are not

present in the ECPTNL data for the QUAD1.
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QUAD2:

Word Item

1-32 Same as ESTNL data. Note words 33-37 of the ESTNL are not
present in the ECPTNL data for the QUAD2.
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2.3.35 Data Blocks Qutput From Module ADD

2.3.35.1  KGGSUM (MATRIX)

Description
L nk
Sum of [Kgg] and [Kgg].

Used only in the Piecewise Linear Analysis Rigid Format and is equivalent to [KggJ.

Matrix Trailer

Number of columns =
humber of rows = g

Form = symmetric

Tvpe = real double precision

g

2,3.35.2 PG (MATRIX)

Description
2Pg 2 - Incremental Yoad vector used in Piecewise Linear Analysis.

Matrix Trailer

Number of columns 1

Number of rows = g
Form = rectangular
Type = real single precision

2.3.35.3 KDAAM (MATRIX)
Description

[Kg:] - The negative of [Kga] (see section 2.3.32).
Used only in the Buckling Analysis Rigid Format.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = symmetric

Type = real double precision
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2.3,36 Data Blocks Output From Module PLA2

2.3.36.1  UGV1 (MATRIX)

Description

[u]] - Matrix of successive sums of incremental disp]gcement vectors - g set.
Used only in the Piecewise Linear Analvsis Riaid Format.

Matrix Trailer

Number of columns number of factors on a PLFACT bulk data card

Number of rows = g
Form = rectangular
Type = real single precision

2.3.36.2 PGV1 (MATRIX)

Description

[P‘] = Matrix of successive sums of incremental load vectors - q set. Used
g only in the Piecewise Linear Analysis Rigid Format.

Matrix Trailer

Number of columns number of factors on a PLFACT bulk data card

Number of rows = g
Form = rectangular
Type = real single precision

2.3.36.3 Q61 (MATRIX)

Description

[q;] - Matrix of successive sums of incremental vectors of single point constraint
forces - g set. Used in the Piecewise Linear Analysis Rigid Format only.

Matrix Trailer

Number of columns = number of factors on a PLFACT bulk data card
Number of rows = g

Form = symmetric

Type = real sinale precision
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2.3.37 Data Blocks Output From Module PLA3.

2.3.37.1  @NLES (TABLE).

Description

Qutput table for nonlinear element stresses.
Format

Same format as PES1 table output from module SDR2Z.
Note

ONLES is written in subroutine PLA32 of module PLA3.
Table Trailer

Word 1 = total number of element entries in @NLES.

Word 2-6 = 2zero.

2.3.37.2 ESTNL1 (TABLE).

Description

Element summary table for nonlinear elements - updated.

Used only in the Piecewise Linear Analysis Rigid Format, the ESTNL1 data block is the same
as the ESTNL data block except that the appended stress information is uodated. See data block
description for ESTNL for further details,

Table Format
Same format as the ESTNL data block.
Table Trailer

Word 1 = number of element entries in ESTNL1.

Word 2-6 = 2zero.
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2.3.38 Data Blocks Output From Module PLA4,

2.3.38.17  KGGNL (MATRIX).

Description
[Kgé] - Stiffness matrix of nonlinear elements - g set.

Used only in the Piecewise Linear Analysis Rigid Format.

Matrix Trailer

Number of columns = g

Number of rows = g

Form = symmetric ‘
Type = real double precision

2.3.38.2  ECPTNLY (TABLE).

Description

Element Connection and Properties Table for Non-Linear Elements - undated.

Used only in the Piecewise Linear Analysis Rigid Format, the ECPTNL1 data block is the
same as the ECPTNL data block except that the appended stress information is updated. See
description for ECPTNL for further details.

Table Format
Same format as the ECPTNL data block.
Table Trailer

Wword 1 total number of element entries in ECPTNLI.

Word 2-6

Zero.,
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2.3.39 Data Blocks Output From Module CASE.

2.3.39.1  CASEXX (TABLE).

Description
Case Control data table for dynamics problems.
Table Format

The format of the records is exactly like CASECC, (see section 2.3.1.1) with dynamic
looping records deleted.

Table Trailer

Word 1 = number of records in CASEXX.

Word 2-6 = zero.
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2.3.40 Data Blocks Qutput From Module MTRXIN

2.3.40.1  K2PP (MATRIX)

Description

2 ]
[Kpp] - Direct input stiffness matrix - p set.

Matrix Trailer

Number of columns = p

Number of rows = p

Form = square

Type = depends on input

2.3.40.2 M2pp (MATRIX)

Description
2
[MPP

Matrix Trailer

] - Direct input mass matrix - p set.

. Number of columns = p
Number of rows = p
Form = square
Type = depends on input

2.3.40.3 B2PP (MATRIX)

Description

[sz

pp] - Direct input damping matrix - p set.

Matrix Trailer

Number of columns = p

Number of rows = p

Form =  square

Type = depends on input

2.3.40.4 HK2PP (MATRIX)

Description
See description of K2PP matrix - section 2.3.40.1.

2.3.40.5 HB2PP (MATRIX)

Description
See description of B2PP matrix - section 2.3.40.3.
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2.3.40.6 ABFL (MATRIX)

Description
[Ab,fz] - Free surface matrix

Matrix Trailer

Number of columns = &
Number of rows =

Form = square
Type = real

2.3.40.7 KBFL (MATRIX)

Description
[Kb £ - Structure interface matrix

Matrix Trailer

Number of columns = £
Number of rows = 9

Form = square
Type = real

2.3.40.8 M20PP (MATRIX)

Description
See description of M2PP - section 2.3.40.2.

2.3.40.9 K20PP (MATRIX)

Description
See description of K2PP - section 2.3.40.1.

2.3.40.10

The MTRXIN module may be used via DMAP to produce any desired p sized matrix from DMIG input
data.
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2.3.41 Data Blocks Qutput From Module GKAD

2.3.41.1  KDD (MATRIX)

Descrigtion

Kdd] - Dynamic stiffness matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type = complex double precision

- frequency response/complex eigenvalue
real double precision
- transient

2.3.41.2 BDD (MATRIX)

Description
[de] - Dynamic damping matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type = complex double precision

- frequency response/complex eignevalue
real double precision
- transient

2.3.41.,3 MDD (MATRIX)

Description

[Mdd] - Dynamic mass matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type = complex double precision

- frequency response/complex eigenvalue
real double precision
- transient
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2.3.41.4 GMD {MATRIX)

Description

[G:] - Multipoint constraint transformation matrix - dynamics.

Matrix Trailer

Number of columns = d

Number of rows = m

Form = rectangular

Type = real double precision

2.3.41.5 GPD (MATRIX)

Description

[Gg] - Omitted coordinate transformation matrix - dynamics.

Matrix Trailer

Numb. .f columns = d

Numbe: of rows = 0

Form = rectanguiar

Type = preal double precision

2.3.41.6  K2DD(MATRIX)

Description

[Kﬁd] - Direct input stiffness matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type = complex double precision/real double precision

2.3.41.7 M20D (MATRIX)

Description

[Mﬁd] - Direct input mass matrix - d set.

Matrix Trailer

Number of columns = d
Number of rows = d

Form = square
Type = complex double precision/real double precision
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2.3.41.8 B2DD (MATRIX)

Description

[Bgd] - Direct input dampina matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type ® complex double precision/real double precision

2.3.41.9  HKDD (MATRIX)

Description

[HKdd] - Dynamic conductivity matrix - d set.

Matrix Trailer

Number of columns = d
Number of rows = d

Form = square
Type = real

2.3.41.10 HBDD (MATRIX)

Description

[Hde] - Dynamic capacity matrix - d set.

Matrix Trailer

Number of columns = d
Number of rows = d
Form = square
Type = real

2.3.41.11  HRDD (MATRIX)

Description

[HRdd] - Dynamic radiation matrix - d set.

Matrix Trailer

Number of columns =
Number of rows = d

Form = square
Type = real
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2.3.41.12  HGPD (MATRIX)

Description

See description of GPD - section 2.3.41.5.

2.3.41.13  HK2DD (MATRIX)

Description

[Hkgd] - Direct input conductivity matrix - d set.

Matrix Trailer

Number of columns = d
Number of rows = d

Form = square
Type = peal

2.3.41.14  HM2DD (MATRIX)

Description

[HMng - Direct input radiation matrix - d set.

Matrix Trailer

Number of columns = d
Number of rows = d

Form = gquare
Type = real

2.3.41.15 HB2DD (MATRIX)

Description

[HB2 ] - Direct input capacity matrix - d set.
dd

Matrix Trailer

Number of columns = d
Number of rows = d
Form = gquare
Type = real
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2.3.42 Data Blocks Output From Module CEAD

2.3.42.1  PHID (MATRIX)

Description
[@d] - Complex eigenvectors in the d set.

Matrix Trailer

Number of columns number of eigenvalues found in CEAD

Number of rows . = d
Form = rectangular
Type = complex single precision

2.3.42.2 CLAMA (TABLE)

Description
A - (Complex eigenvalue table,

Table Format

Record Word Type Item

0 Header record
1 . QFP ID record

1 I 90

2 I 1006

3-9 1 0

10 1 6

11-50 Not defined

51-146 B Title, subtitle, and label from /QUTPUT/
2 @FP data record

1 I Mode number

2 I Extraction order

3 R Real part of eigenvalue

4 R Imaginary part of eiaenvalue

5 R [Im (X)]/2n

6 R -2*Re (A)/]Im (A)|

Note: The 6 data words are repeated in record 2 for each
eigenvalue found in CEAD.

3. End-of-file

Table Trailer

Word 1
Word 2
Word 3
Word 4
Word 5
Word 6
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2.3.42.3 PCEIGS (TABLE).

Description

Complex eigenvalue summary table.

Table Format

Record Word Type Item
0 B Header record
1 1 1 0
2 I 1009
3 I 1 if determinant
: 2 if inverse power or FEER

4-10 I 0

11 1 Number of eigenvalues extracted

12-18 Depend on the method used

Determinant

12 1 Number of passes through starting points

13 I Number of criteria changes

14 I Number of starting point moves

15 I Number of decompositions

16 I Number of failures to iterate to a root

17 I Number of predictions outside the region

18 1 Reason for termination
1 - all requested roots found
2 - out of region prediction from every

starting point
3 - insufficient time to extract another root
4 - everywhere singular matrix
Inverse Power or FEER

12-18 Identical to words 12-18 for Inverse Power Method
section of the PEIGS data block output from the
READ module (see Section 2.3.30.4) (except that
the contents of words 16 and 17 are interchanged
and word 18 is not used).

19-50 Not defined

51-146 B Title, subtitle, label

Record 1 will be repeated for each region for Inverse Power.
Records 2 + 3 exist only when METH@D = DETM.

2 1 1 0
2 I 1009
3 1 3
4-9 I 0
10 I 6
11-50 Not defined
51-146 B Title, subtitle, label
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4

Table Trailer

Non~zero.

2.3.42.4 PHIH (MATRI

Descrigtion
[4.] - Complex
h

Matrix Trailer

Number of columns
Number of rows
Form

Type

Starting point number in region

Real part of startina point

Imaginary part of startina point
Magnitude of startina point

Phase of startina point

Scale factor (power of 10) of maanitude

Record Word Type Item
1
R
R
R
R
I

U B W —

Words 1-6 are repeated for each startina point in each region.

End-of-file

X)

eigenvectors in the h set.

number of eigenvalues found in CEAD
h

rectangular
complex single precision
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2.3.43 Data Blocks Output From Module VDR

2.3.43.1 @PHID (TABLE)

Description

Output complex eigenvectors requests (solution set, SORT1, complex).

Table Format

Record Word

1. Records 1 and 2 are

0
2. Device code = l
5
1
3. Format code = 2
3
4, Approach code = 9
1
5. Point type = §
4

—
X [v-NoNo-] Pt et et SO =t bt — i — 0 té
[(]

[tem

Data block name
Month, day, year
Time

Device code + 10 * approach code
1014

0

Subcase number

Mode number

Complex eigenvalue

Format code
Number of words per entry in record 2 = 14,
Not defined

Title

Subtitle

Label

10 * point ID + device code repeated
Point type for

R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
(1), 1(12), 1(T3), I(R1), I(R2), I(R3))point

repeated for each vector to be output.

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

6. Components (words 3-14 of even numbered records) which are not in the solution set are
replaced by an integer 1.
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Table Trailer

Word 1 =
Word 2 = remainder from division above
Word 3-6 = zero,

2.3.43.2  QUDVC] (TABLE)

Description

Output displacement requests (solution set,

Table Format

=
o
3
o
—
1]

Record

0

DD DO et b0 4 4 e O té

Notes
1. Records 1 and 2 are

0 = x y output only
) . 1 = print
2. Device code 4 = pyunch

5 = print and punch
1=

3. Format code = {2
3

real
real/imaginery
magnitude/phase

4, Approach code = 6

(sum of all words in even numbered records)/65536

S@RT1, complex)

Item

Data block name
Month, day, year
Time

1

Device code + 10 * approach code
1015 = displacement

1016 = velocity
01017 = acceleration

Subcase number
Frequency
0

0

Dynamic load set ID

Format code

Number of words per entry in record 2 = 14
Not defined

Title

Subtitle

Label

10 * point ID + device code repeated
Point type for

R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
(1), 1(72), 1(73), I(R1), I(R2), I(R3) point

repeated for each vector to be output.
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‘iotes cont'd.

grid point
scalar point
extra point
modal point

5. Point type =

& —

6. Components (words 3-14 of even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Traijler

Word 1 = (sum of all words in even numbered reéords)/65536.
Word 2 = remainder from division above.
Word 3-6 = 2zero.

2.3.43.3  QUDV1 (TABLE)

Description
Output displacement requests (solution set, S@ART1, real).

Table Format

Record Word Type Item
0 1=2 B Data block name
3-5 I Month, day, year
6 1 Time
7 1 1
1 1 I Device code + 10 * approach code
15 =" displacement
2 I 16 = velocity
17 = acceleration

3 1 0
4 1 Subcase number
5 R Time
6 1 0
7 I 0
8 1 Dynamic load set ID
9 1 Format code = 1

10 I Number of words per entry in record 2 = 8
11-50 Not defined

51-82 B Title

83-114 B Subtitle

115-146 B Label

2 1 1 10 * point ID + device code ) repeated

2 I Point type. for each
3-8 R n, 12, 73, R, R2, R3 point
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1. Records 1 and 2 are

2. Device code

3. Format code

4. Approach code =

5. Point type =

O
.

n
A
~N wro—
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repeated for each vector to be output.

nowann

Components (words 3-8

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point
scalar point
extra point
modal point

of even numbered records) which are not in the solution set

are replaced by an integer 1.

Table Trailer

Word 1
Word 2
Word 3-6

u

(sum of all words in even numbered records)/65536.

= remainder from division above.

zero,

2.3.43.4 QPNL1 (TABLE)

Description

Output nonlinear load requests (solution set, SERTI, real)

Table Format
Record

0

x
Q
-1
[= %

[
oo

~NO W —

—
O W00 ~OYUT & o P

11-50

51-82

83-114
115-146

Item

Data block name
Month, day, year
Time

1

?Svice code + 10 * approach code
0

Subcase number

Time

0

0

Dynamic load set ID

Format code

Number of words per entry in record 2 = 8
Not defined

Title

Subtitie

Label

—
[e-Mr Ne.] [ o R NN R« I A — = E
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Record Word Type Item+
2 1 [ 10 * point ID + device code ) repeated
2 I Point type for each
3-8 R T, T2, T3, R1, R2, R3 point

Notes
1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code =

= 0O
a n

real
real/imaginary
magnitude/phase

3. Format code

"
—A

~4 (230 \N

4, Approach code =

grid point

scalar point
extra point
modal point

5. Point type =

HwWwMnN—
R an

6. Components (words 3-8 in even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Trailer
Word 1 = (sum of all words in even numbered records)/65536.
Word 2 = remainder from division above.

Word 3-6 = zero. - -

2.3.43.5 PPHIH (TABLE)

Description
Output complex eigenvector requests (solution set, S@RTI, complex).

Table Format

Record Word Type Item

0 1-2 B Data block name
3.5 I Month, day, year
6 I Time :
7 I 1

1 1 1 Device code + 10 * approach code
2 1 1014
3 1 0
4 1 Subcase number
5 I Mode number
6-7 R Complex eigenvalue
8 1
9 I Format code
10 1 Number of words per entry in record 2 = 14
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Record Word Type
11-50

51-82 B

83-114 B

115-146 B

2 1 1

2 1

3-8 R

9-14 R

ltem

Not defined
Title
Subtitle
Label

10 * point ID + device code
Point type
R(T1), R(T2), R(T3), R(R1),

repeated
for

R{R2), R{R3) each

I(t1), 1(r2), 1(13), I(R1), I(R2), I(R3)\point

1. Records 1 and 2 are repeated for each vector to be output

0 = x y output only
. _ 1 = print

2. Device code = 4 = punch
5 = print and punch
1 = real

3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 9
1 = grid point

) = J2 = scalar point

5. Point type 3 = extra point

4 = modal point

6. Components (words 3-14 of even numbere
are replaced by an integer 1.

Table Trailer

Word 1 = (sum of all words in even numbered records)/65536.

Word 2
Word 3-6

zZero.

2.3.43.6 PUHVC1 (TABLE)

Description

remainder from division above.

Output displacement requests (solution set, S@RT1, complex).

2.3-191 (7/4/76)
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DATA BLOCK AND TABLE DESCRIPTIONS

Table Format

Record Word Type Item
0 1-2 ] Data block name
3-5 ) Month, day, year
6 1 Time
7 I 1
1 1 I Device code + 10 * approach code
1015 = displacement
2 I 1016 = velocity
1017 = acceleration
3 I 0
4 I Subcase number
5 R Frequency
6 I 0
7 I 0
8 I ‘Dynamic load set ID
9 I Format code
10 ) Number of words per entry in record 2 = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10 * point ID + device code repeated
2 1 Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
9-14 R 1(m), 1(t2), 1{13), I(R1), I(R2), I(R3))point
Notes

1. Records 1 and 2 are repeéted for each vector to be output.

0 = x y output only -

. . 1 = print
2. Device code 4 = punch
.5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4, Approach code = 5

grid point
scalar point
extra point

5. Point type =
' modal point

P W~
nnan

6. Components (words 3-14 of even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Trailer
Word 1 = (sum of all words in even numbered records)/65536.
Word 2 = premainder from division above.

Word 3-6 = zero.
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DATA BLOCK DESCRIPTIONS

2.3.43.7  QUHVY (TABLE)

Description

Output displacement requests (solution set, SPRT1, real).

Table Format

Record Word Type Item
0 1-2 B Data block name
3-5 I Month, day, year
6 I Time
7 I 1
1 1 I Device code + 10 * approach code
' 15 = displacement
2 16 = velocity
17 = acceleration
3 I 0
4 I Subcase number
5 R Time
6 I 0
7 I 0
8 1 Dynamic load set ID
9 I Format code = 1
10 I Number of words per entrv in record 2 = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 1 10 * point ID + device code repeated
2 1 point type {for each
3-8 R T, T2, T3, R1, R2, R3 point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
2. Device code = l : gﬂﬁzﬁ
5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 7

grid point

scalar point
extra point
modal point

5. Point type =

LN —
o nn

6. Components (words 3-8 of even numbered records) which are not in the solution set
are replaced by an integer 1.
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DATA BLOCK AND TABLE DESCRIPTIONS

Table Trailer

Word 1 = (sum of all words in even numbered records)/65536.
Word 2 = remainder from division above.
Word 3-6 = zero.

2.3.43.8 HPPNL1 (TABLE)

Description

See description and format for @PNL] table - section 2.3.43.4.

2.3.43.9  H@UDV1 (TABLE)

Description

Output temperature requests (solution set, SPRTI, real)

Table Format
See format of PUDV1 table - section 2.3.43.3.
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DATA BLOCK DESCRIPTIONS

2.3.44 Data Blocks Output From Module FRRD

2.3.44.1  UDVF (MATRIX)

Description

[ug] - Displacement vector matrix in a frequency response problem - d set.

Matrix Trailer

number of frequencies multiplied by the number of loads

Number of columns =

Number of rows = d

Form = rectangular

Type = complex single precision

2.3.44.2  PSF (MATRIX)

Description

[P:] - Load vector for frequency response - s set.

Matrix Trailer

Number of columns = number of frequencies multiplied by the number of loads
Number of rows = s

Form = rectangular

Type = complex single precision

2.3.44.3 PDF (MATRIX)

Description

{P;} - Dynamic load matrix for frequency analysis - d set.

Matrix Trailer

Number of columns = number of frequencies multiplied by the number of loads
Number of rows = d

Form = rectangular

Type = complex single precision

2.3.44.4 PPF (MATRIX):

Description

[P:] - Dynamic loads for frequency response - p set.

Matrix Trailer

Number of columns = number of frequencies multiplied by the number of loads
Number of rows = p

Form = rectangular

Type = complex single precision
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DATA BLOCK AND TABLE DESCRIPTIONS

Note

The header record contains the list of frequencies.

2.3.44.5  UHVF (MATRIX)

Description

[u:] - Modal frequency response solution vectors - h set.

Matrix Trailer

Number of columns number of frequencies multiplied by the number of loads

Number of rows = h
Form = rectangular
Type = complex single precision

2.3-196 (7/4/76)




DATA BLOCK DESCRIPTIONS

2.3.45 Data Blocks Output From Module SDR3.

2.3.45.1 p@PP2 (TABLE)

Description

Output load vector requests (p set, SORT2, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 1 2002
3 1 0
4 I Subcase number
5 I 10*point ID + device code
6 I 0
7 I 0
8 1 Dynamic load set ID
9 I Format code = 1
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 R Label
2 ] R Time repeat
2 I Point tyoe }for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))time step
Notes

1. Records 1 and 2 are repeated for each vector to be output.

X y output only
print
punch
print and punch

2. Device code =

Vs O
L I I I ]

1 = real

2 = real/imaginary
3 = magnitude/phase
6

3. Format code =

4, Approach code =

grid point
scalar point
extra point
modal point

5. Point type =

WPy

Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.45.2 PQP2 (TABLE).

Description

Output forces of single-point constraint (p set, S@RT2, real).

Table Format

Record Word Type
0
1 1 1
2 I
3 I
4 I
5 I
6 I
7 1
8 1
9 1
10 I
11-50
51-82 B
83-114 B
115-146 B
2 1 R
2 I
3-8 R
Notes

Item
Header record
Device code + 10*approach code

2003
0

. Subcase number

ao*point ID + device code

0
Dynamic load set ID

Format code = 1
Number of words per entry in next record = 8

Not defined

Title

Subtitle

Label

Time repeat
Point type for each
R(T1), R(Tz). R(T3), R(R1), R(R2), R(R3))time step

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code =

N - O

real
real/imaginary
= magnitude/phase

wn ~
"

3. Format code = {

o

4, Approach code =

grid point

scalar point
extra point
modal point

5. Point type =

oW N —
nnumn

Table Trailer

Wwords 1-6 contain no significant values.
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2.3.45.3  QUPV2 (TABLE).

Description

DATA BLOCK DESCRIPTIONS

Output displacement vector requests (p set, S@RT2, real).

Table Format

Record Word
0
1 1

WoOONOOIL AW N

10
11-50
51-82
83-114
115-146

1
2
3-8

Notes

Sl =l g e Pt

20— 0 o o oo

Item
Header record

Device code + 10*approach code
2001 = Displacement
2010 = Velocity
2011 = Acceleration
0
Subcase number
1C0*point ID + device code
0
0
Dynamic load set ID
Format code = 1

Number of words per entry in next record = 8

Not defined
Title
Subtitle
Label

Time
Point tyne
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)

1. Records 1 and 2 are repeated for each vector to be output.

0=
2. Device code = 1

5
1=

3. Format code = {2 =
3=

4, Approach code = &

5. Point type =

HWN -

Table Trailer

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.45.4  PES2 (TABLE).

Description

Output element stress requests (S@RTZ, real).

Table Format

Record Word Type [tem
0 Header record
1 1 I Device code + 10*approach code
2 I 2005
3 I Element type
4 I Subcase number
5 I 10*element ID + device code
6 I 0
7 I
8 1 Dynamic load set ID
9 I Format code = 1
10 1 Number of words per entry in next record = “'DS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Time repeat
2-NWDS Mixed Element stress data for each
See section 2.3.51 for details) time step
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only

. . 1 = print
2. Device code {4 punch

5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 6

Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

2.3.45.5 PEF2 (TABLE).

Description

Output element force requests (S@PRT2, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 10*approach code
2 1 2004
3 ) Element type
4 I Subcase number
5 I 10*element ID + device code
6 I 0
7 b 0
8 1 Dynamic load set ID
9 I Format code = 1
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Time repeat
2-NWDS Mixed Element force data for each
See section 2.3.52 for details) time step
Notes

1. Records 1 and 2 are repeated for each vector to be outout.

? = x y output only
. . = print
2. Device code 4 = punch

5 = print and punch
1 = real

3. Format code = {2 real/imaginary
3 = magnitude/phase

4, Approach code = 6
Table Trailer

Words 1-6 contain no significant values.
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2.3.45.6 @PNL2 (TABLE).

Description

Output nonlinear load requests (solution set, S@RTZ, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*apnroach code
2 I 2012
3 I 0
4 I -Subcase number
5 1 10*point ID + device code
6 I 0
7 I 0
8 1 Dynamic load set ID
9 I Format code = 1
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Time repeat
2 I Point type }for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))time step
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. - 1 = print
2. Device code 4 = punch
5 = print and punch
. 1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4, Approach code = 6
grid point
scalar point

= extra point

1
5. Point type = g
‘ 4 = modal point

6. Components (words 3-8 in even numbered records) which are not in the solution set are
replaced by integer 1.

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.7 QUDV2 (TABLE).

Descrintion

DATA BLOCK DESCRIPTIONS

Qutput displacement vector requests (solution set, S@RT2, real).

Table Format

Record Word
0
1 1
2
3
4
5
6
7
8
9
10
11-50
51-82
83-114
115-146
2 1
2
3-8
Notes

et St

0 - w0 o

Item
Header record

Device code + 10*approach code
2015 = Displacement
2016 = Velocity
2017 = Acceleration

0

Subcase number

10*point ID + device code

0

0

Dynamic load set ID

Format code = 1

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

Time repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)}time sten

1. Records 1 and 2 are repeated for each vector to be output.

0

2. Device code = 1 -

5

1
3. Format code = {2
3=

4, Approach code = 6

1
5. Point type = g
4

6. Components (words 3-8
replaced by integer 1.

Table Trailer

Words 1-6 contain no signi

x y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

of even numbered records) which are not in the solution set are

ficant values.
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2.3.45.8  PUHV2 (TABLE).

Description

DATA BLOCK AND TABLE DESCRIPTIONS

Output displacement vector requests (solution set, S@RTZ, real).

Table Format

Record Word
0
1 1

oSOV W ~n

10
11-50
51-82
83-114
115-146

W N -

— 1 = b

DD WoO®

Header record

Device code + 10*aporoach code
2015 = Displacement
2016 = Velocity

(2017 = Acceleration

0

Subcase number

10*point ID + device code

0

0

Dynamic load set ID

Format code = |

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

Time repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(RZ), R(R3)}time step

1. Reco?ds 1 and 2 are repeated for each vector to be outnut.

0=
2. Device code = 1 .
5=
1=
3, Format code = 2 =
3 =
4, Approach code = 6
1=
5. Point type = § :
4=

x y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

6. Components (words 3-8 of even numbered records) which are not in the solution set are
replaced by an integer 1.

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.9 @PPC2 (TAGLE).
Description
Output load vector requests (p set, S@RT2, complex).

Table Format

Record Word Type Item
0 Header record
] 1 I Device code + 10*approach code
2 b 3002
3 I 0
4 I Subcase number
5 I 10*point ID + device code
6 1 0
7 1 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Frequency repeat
2 I Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
9-14 R I(Ty), 1(t2), I1(T3), I(R1), I(R2), I(R3) frequency
Notes

1. Records 1 and 2 are repeated for each vector to be output.

? = x y output only
= print
2. Device code = 4 = punch

5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5

grid point

scalar point
extra point
modal point

5. Point type =

BN —

Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.45.10  PQPC2 (TABLE).

Description

Output forces of single-point constraint requests (p set, SPRT2, complex).

Table Format

Record Word Type
J
1 1 I
2 I
3 I
4 1
5 I
6 I
7 I
8 I
9 I
10 1
11-50
51-82 B8
83-114 B
115-146 B
2 1 R
2 )
3-8 R
8-14 R
Notes

1. .Records 1 and 2 are repeated for each

0 = x y output only

. . 1 = print
2. Device code 4 = punch
S = print and punch

1 = real
3. Format code = 2 = real/imagina~y
3 = magnitude/pr.ase

4, Approach code = 5

gr point

sci .ar point
extra point
modal point

1
5. Point type = g
4

Table Trailer

Words 1-6 contain no significant values.

Header record

Device code + 10*approach code
3003

0

Subcase number

"10*point ID + device code
0

0

Load set ID

Format code

Number of words per entry in next record = 14
Not defined

Title

Subtitle

Label

Frequency ' repeat
Point type for
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)({each
1(m1), 1(r2), 1(r3), I(R1), I(R2), I(R3))freauency

vector to be outout.
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2.3.45.11  pUPVC2 (TABLE).

Description

Output displacement vector requests (p set, S@RT2, complex).

Table Format

Record Word Type Item
0 Header record
1 1 [ Device code + 10*anoroach code
3001 = Displacement
2 I : 3010 = Velocity
: 3011 = Acceleration
3 I 0
4 I Subcase number
5 I 10*point ID + device code
6 I 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Frequency repeat
2 1 Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3) (each
9-14 R I(T1), 1(12), 1(T3), I(R1), I(R2), I(R3) frequency

lotes

1. Records 1 and 2 are repeated for each vector to be output.

1 = print
4 = punch
5 = print and punch

0 = x y output only
2. Device code = % :

1 = real
2 = real/imaginary
3 = magnitude/phase

3. Format code

4. Approach code = 5

grid point

scalar point
extra point
modal point

1
5. Point type = {g
4

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.12 QESC2 (TABLE).
Description
Output element stress requests (SBRT2, complex).

Table Format

Item

li
o
-3
(=9
£
o

Record
0 Headef record

Device code + 10*approach code
3005

Element type

Subcase number

‘10*Element ID + device code

0

0

Load set ID

Format code

10 Number of words per entry in next record = NWDS
11-50 Not defined

51-82 Title

83-114 Subtitle

115-146 Label

2 1
2-NiDS

1

WOONOUIT~WMN ~—
R L ]

X0 o W oo

for each
frequency

ixed Element stress data
See 2.3.51 for details

Frequency }repeat

Notes

1. Records 1 and 2 are repeated for each vector to be outout.
‘0 = x y output only

. 1 = print
2. Device code = 14 = punch

5 = print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4, Approach code = 5
Table Trailer

words 1-6 contain no significant values.
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2.3.45.13 QEFC2 (TABLE).

Description

Output element force requests (SPRT2, complex).

Table Format

Record Word Type Item
0 . Header record
] 1 ) Device code + 10*aporoach code
2 1 3004
3 I Element type
4 I Subcase number
5 1 10*element ID + device code
6 I 0
7 I 0
8 1 Load set ID
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Frequency repeat
2=-NWDS Mixed Element force data for each
See 2.3.52 for details frequency
Notes

Records 1 and 2 are repeated for each vector to be output.

‘0 = x y output only
1 = print

2. Device code = 14 = punch
5 = print and punch
1 = real

3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5
Table Trailer

Wwords 1-6 contain no significant values.
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2.3.45.14  pUDVC2 (TABLE).

Description

bATA BLOCK AND TABLE DESCRIPTIONS

Output displacement vector requests (solution set, SPRTZ, complex).

Table Format

Record Word

WOV & W (A% ]

10
11-50
51-82
83-114
115-146

2 1
2
3-8
9-14

Notes

1. Records 1 and 2 are

0

2. Device code = %l

5

1
3. Format code = {2
3

4, Approach code - 5

1

5. Point type = {g

4

Type Item
Header record

I Device code + 10*approach code
{3015 = Displacement
3016 = Velocity
h03017 = Acceleration
Subcase Number
10*point ID + device code
0

0

Dynamic load set ID

Format code

Number of words per entry in next record = 14
Not defined

Title

Subtitle

Label

= =4 =t b~d —4 — 4 —¢

Frequency repeat
Point type for
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
I(T1), I(T2), I(T73), I(R1), I(R2), I(R3)/frequency

D0 o o

repeated for each vector to be output.

= x y output only
= print
= punch
= print and punch

real
= real/imaginary
= magnitude/phase

= grid point

= gcalar point
= axtra point
= modal point

6. Components (words 3-14 of even numbered records) which are not in the solution set are

replaced by integer

Table Trailer

1.

Words 1-6 contain no significant values.
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2.3.45.15  QUHVC2 (TABLE).

Description

DATA BLOCK DESCRIPTIONS

Output displacement vector requests (solution set, SPRT2, complex).

Table Format

Record
0
1 1

Word

WooONO TP W [aS]

10
11-50
51-82
83-114
115-146

2 1
2
3-8
9-14 -

1. Records 1 and 2 are

0
2. Device code = {1
5
1
3. Format code = 2
3

4, Approach code = 5

1

5. Point type = %g

4

= e g e

20—~ 20 W w

[tem

Header record

Device code + 10*approach code
3015 = Disnlacement
3016 = Velocity
3017 = Acceleration
0
Subcase number
10*point ID + device code
0
0
Dynamic load set ID
Format code
Number of words per entry in next record = 14
Not defined

Title

Subtitle

Label

Frequency repeat
Point type for
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each

I(7T), 1(r2), 1(13), I(R1), I(R2), I(R3))frequency

repeated for each vector to be outout.

= x y output only
= print
= punch
= print and punch

real
real/imaginary
= magnitude/phase

= grid point

= scalar point
= extra point
= modal point

6. Components (words 3-14 of even numbered records) which are not in the solution set are
replaced by an integer 1.

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.16  @UGV2 (TABLE)

Description
Output displacement vector requests (SPRT2, real)

Table Format

Record Word Type Item
0 Header Record
1 1 1 Device Code + approach code
2 1 2001
3 I 0
4 I Subcase number
5 1 10*point 1D + device code
6 1 0
7 1 0
8 I Dynamic load set ID
9 [ Format code = 1
10 1 Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 Subcase
2 1 Point type
3-8 R R(T1), R(T2), R(T3),

} repeat for each subcase

R(R1), R(R2), R(R3)

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

"ne—0O

2. Device code ={

real
real/imaginary
= magnitude/phase

W N~
L]

3. Format code -{

o

4, Approach code =

grid point

scalar point
extra point
modal point

BswN-—
n® NN

5. Point type = {

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.17  @PG2 (TABLE)

Description

DATA BLOCK DESCRIPTIONS

Output load vector requests (g set, SPRT2, real)

Table Format

Record Word
0
1 1
2
3
4
5
6
7
8
9
10
11-50
51-82
83-114
115-146
2 1
2
3-8
Notes

1. Records 1 and 2 are

0=
2. Device code ={ 1 :
6 =
1=
3. Format code ={2 =
3=
4. Approach code = 6
1=
5. Print type = { g :
4=

Table Trailer

Word Item

Header record

2002

0

Subcase number
Load set ID

0

0

0

Format code

=t = 4 4 P bt bt 4 =t

Not defined
Title
Subtitle
Label

o w

Subcase number
Print type
R(T1), R(T2), R(T3),

—

Device code + 10*approach code

Number of words per entry in next record = 8

R(R1), R(R2). R(R3) } repeated for each point

repeated for each vector to be output.

X y output only
Point type
punch

print

real
real/imaginary
magnitude/phase

grid print

scalar point
extra point
modal point

Words 1-6 contain no significant values.
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2.3.45.18  PQG2 (TABLE)

Description
Output forces of single-point constraint requests (g set, SPRTZ, real)

Table Format

Item

Header record

Device code + 10*approach code
2003

0

Subcase number

_éo*point ID + device code

=
lo]
=
[~%

Record

0
1

0

Load set 1D

Format code

Number of words per entry in next record = 8
not defined

Title

Subtitle

Label

—
oW~ AW

11-50

51-82

83-114
115-146

—
o oo 0O St St 0=t e =t =t Pt 4
1)

Subcase number
Point type

R(T1), R(T2), R(T3),
R(R1), R(R2), R(R3)

Rt
oo
T+t

} repeated for each subcase

1. Records 1 and 2 are repeated for each vector to be output.

0

2. Device code -{ 1

5

= x y output only
= print
= punch
= print and punch

real
real/imaginary
= magnitude/phase

wn —
n

3. Format code -{

[}

4. Approach code =

grid point

sc. ar point
exi 2 point
modal point

HwWwN—

5. Point type = {

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.19  1QP2 (TABLE)

Description
Output forces of single-point constraint requests (p set, S@RT2)

Table Format

See format of PQPC2 table - section 2.3.45.10.

2.3.45.20  IPHIP2 (TABLE)

Description
Output displacement vector requests (p set, SPRT2, complex).

Table Format

See format of PUPVC2 table - section 2.3.45.11.

2.3.45.21 1ES2 (TABLE)
Description

Output element stress requests (SPRT2, complex).
Table Format

See format of PESC2 table - section 2.3.45.12.

2.3.45.22 1EF2 (TABLE)

Description
Output element force requests (SPRTZ2, complex).

Table Format

See format of PEFC2 table - section 2.3.45.13.

2.3.45.23 @PPCB (TABLE)

Description
Output load vector requests (P set, SPRT2, complex).

Table Format
See format of OPPC2 table - section 2.3.45.9.
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2.3.45.24 pPPB (TABLE)

Description
Output load vector requests {p set, SPRT2, real).

Table Format

See format of @PP2 table - section 2.3.45.1.

2.3.45.25 1QP2 (TABLE)

Description
Output forces of single-point constraint (p set, SPRTZ, real).

Table Format

See format of PQP2 table - section 2.3.45.2.

2.3.45.26  HPPP2 (TABLE)

Description
See description and format for PPP2 table - section 2.3.45.1.

2.3.45.27 HPQP2 (TABLE)

Description
See description and format for @QP2 table - section 2.3.45.2.

2.3.45.28 HQUPV2 (TABLE)

Description
See description and format of PUPV2 table - section 2.3.45.3.

2.3.45.29 HPEF2 (TABLE)

Description
See description and format of PEF2 table - section 2.3.45.5.

2.3.45.30 HPUDV2 (TABLE)
Description

Output temperature vector requests (solution set, S@RT2, real).
Table Format

See format at QUDV2 table - section 2.3.45.7.
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2.3.45.31  HPPNL2 (TABLE)

Description
See description and format of @PNL2 table - section 2.3.45.6.
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2.3.46 Data Blocks Output from Module XYTRAN

2.3.46.1  XYPLTT (TABLE).

Description
Output plot request data in form for direct plotting of SPRT2 Transient Response output.

Table Format

Record Word Type Item
0 Header record
] 1 I-R Subcase ID or if a Random Response probiem,

the Mean Response
1 Frame number
I Curve number
1 Point ID or element ID
1 Component number
1 Vector number (1, 2, ... 11)
1 1--Graph uses top half of frame
0--Graph uses full frame
-1--Graph uses lower half of frame
8 I 0--Axis, tics, labels, curves, etc. have
been drawn and this curve is to be scaled
and plotted identically as last except
for curve symbols.
1--Axis, tics, labels, scaling, etc. are
to be performed or computed and if word 7
of this record = 0 or 1, a skip to new
frame is to be made.

NOoOVUI R W

9 1 Number of blank frames between frames
(frame-skip)

10 Minimum X-increment

IR R XMIN

12 R XMAX Define exact limits of data for

13 R YMIN this upper, lower, or full frame

14 R YMAX graph

15 R Actual value of first tic \

16 R Actual increment to successive
tics

17 R Actual maximum frame limit . ,

18 I Maximum number of digits in any > x-direction
print-:alue tics

19 I + or - power for print values

20 1 Total number of tics to print
this edge

21 I value print skip 0,1,2,3---

22 1 Not used

23 R \

24 R

25 1

26 1 Same as 15 through 22

27 1 But for y-direction tics

28 I

29 1

30 1
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Record Word Type Item
31 I Top edge tics each of 31-34 may be less
32 I Bottom edge tics | than 0--tics without values
33 I Left edge tics equal to 0--no tics here
34 I Right edge tics greater O--tics with values
35 1 0--x-direction is linear

Greater than O--number of cycles and x-direction
is logarithmic

36 1 0--y-direction is linear
Greater than O--number of cycles and y~direction
is logarithmic

37 I 0--no x-axis
1--draw x-axis

38 R x-axis y-intercept

39 I 0--no y-axis

1--draw y-axis

40 R y-axis x-intercept

41 1 Less than 0 -- Plot symbol for each curve point.
Select symbol corresponding to
curve number in word 3 of this
record,

Equal to 0 -- Connect points by lines where
points are continuous i.e., (no
integer 1 pairs).

. Greater than 0 -- do both of above.
2
Not used
50
51 B Title (32 words)
. B Subtitle (32 words)
B Label (32 words)
B Curve title (32 words)
. B x-axis Title (32 words)
242 B y-axis Title (32 words)
243
: Not used
281 1 Paper plot frame number
282 1 Pen color (not implemented)
283 1 Pensize
284 1 Plotter and model (Plotter*63536+Model+100)
285 R Inches paper x-direction
286 R Inches paper y-direction
287 I Camera for SC4020
288 I Print flag 0 = no, 1 = yes
289 I Plot flag 0 = no, 1 = plotter,
-1 = paper, 2 = plotter and paper
290 I Punch flag 0 = no, 1 = yes
291 R x-min of all data
292 R x-max of all data
293 R y-min within x-1imits of graph
294 R x-value at this y-min
295 R y-max within x-limits of graph
296 R x-value at this y-max
297 R y-min for all data
298 R x=value at this y-min
299 R y-max for all data
300 R x-value at this y-max
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Record Word Type Item
2 ; % } } Always is present
3 R x-value} coordinate pair
4 R y-value §f repeats for all pairs plotted
Notes

1. Records 1 and 2 repeat for each curve plotted.

2. Even numbered records will contain integer 1 pairs to indicate where curve has moved
outside of graph limits.

Table Trailer

Words 1-6 contain no significant values.
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2.3.46.2  XYPLTFA (TABLE).

Description

Identical to XYPLTT, for Frequency Response plots (solution set).
2.3.46.3  XYPLTF (TABLE).

Description

Identical to XYPLTT, for Frequency Response plots.

2.3.46.4  XYPLTR (TABLE).

Description
Identical to XYPLTT, for Random Response plots.

2.3.46.5  XYPLTTA (TABLE).

Description

Identical to XYPLTT, for Transient Response plots (solution set).

2.3.46.6  HXYPLTT (TABLE)

Description

Identical to XYPLTT, for Heat Transient Response plots.
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2.3.47 Data Blocks OQutput From Module RAND@M

2.3.47.1  PSDF (TABLE)

Description
Power Spectral Density Table.

Table Format
Record Word Type Item
0 Header record

I 50
Lode for data type
DISP = 2001
VEL@ = 2010
ACCE = 2011
LPAD = 2002
SPCF = 2003
ELFg = 2004
STRE = 2005
4001
0
Point or element ID times 10
Component 1D + 2
0
Mean response
Number of zero crossings (NO)
2
0
Title, subtitle, label

1

N —
—

WOONOYVOIL &AW

10
11-50
51-146

Frequency
Power spectral densitv

= X O it =4 ¢ X ¢ =4 =4 et =

N —

Notes
1. Words 1 and 2 of record 2 are repeated for each frequency.

2. Records 1 and 2 are repeated for each power spectral density request.

Table Trailer
Words 1-5 = zero.

Word 6 = number of requests.
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2.3.47.2 AUTP (TABLE).

Description

Autocorrelation function table.
Table Format

Record Word Type Item

0 , Header record

50

2 1 Code for data type
DISP = 2001
VELg = 2010
ACCE = 201
LPAD = 2002
SPCF = 2003
ELF@ = 2004
STRE = 2005

4002

0

—
—

1

Point or element ID times 10
Component ID + 2
it}

Mean response

Number of zero crossings (NO)
2

0

Title, subtitle, label

WO~ N W

10
11-50
51-146

TAU
Auto correlation function

220 TO = ot = X 0 =t

1
2
Notes

1. Words 1 and 2 of record 2 are repeated for each TAU.

2. Records 1 and 2 are repeated for each autocorrelation request.
Table Trailer

Words 1-5 = zero.

Word 6 number of requests.
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2.3.48 Data Blocks Output From Module TRD.

2.3.48.1 UDVT (MATRIX)

Description

[ué] - Displacement, velocity, and acceleration vector matrix in a transient analysis
problem - d set.

Matrix Trailer

Number of columns three times the number of output time steps

Number of rows = d
Form = rectangular
Type = real single precision

2.3.48.2  UHVT (MATRIX)

Description

[uﬁ] - Modal transient solution vectors - h set.

Matrix Trailer

Number of columns = three times the number of output times
Number of rows = h

Form = rectangular

Type = real single precision
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2.3.49 Data Blocks Output From Module GKAM

2.3.49.1  MHH (MATRIX)

Description

[mhh] - Modal mass matrix - h set.

Matrix Trailer

Number of columns = h

Number of rows = h

Form = symmetric

Type = real double precision

2.3.49.2 BHH (MATRIX)

Description
[bhh] - Modal damping matrix - h set.

Matrix Trailer

Number of columns = h

Number of rows = h

Form = symmetric

Type = real double precision
2.3.49.3  KHH (MATRIX)
Descrigtion

[khh] - Modal stiffness matrix - h set.
Matrix Trailer

Number of columns = h

Number of rows = h

Form = symmetric

Type = real double precision

2.3.49.4 PHIDH (MATRIX)

Descrigtion

[odh] = Transformation matrix from d set to modal coordinates.

Matrix Trailer

Number of columns = h

Number of rows = d

Form = rectangular

Type = real single precision
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2.3.50 Data Blocks Output From Module DDR1

2.3.50.1 CPHID (MATRIX)

Description

[@d] - Complex eigenvector matrix transformed from modal to physical coordinates.

Matrix Trailer

Number of columns number of eigenvectors

Number of rows = d
Form = rectangular
Type = complex single precision

2.3.50.2 UDVIF (MATRIX)

Description

[ug] - Displacement vectors matrix in a frequency response problem - d set.

Matrix Trailer

Number of columns = number of frequencies times number of loads
Number of rows s d

Form = rectangular

Type = complex single precision

2.3.50.3 UDVIT (MATRIX)

Description

[uﬁ] - Displacement vectors matrix in a transient response problem - d set.

Matrix Trailer

Number of columns = number of output times multipliied by 3
Number of rows = d

Form = rectangular

Type = real single precision
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2.3.51 Element Stress Output Data Description.

Note particular data block description (e.g., PES1, PESB1) for contents of word 1 for each element.

Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component Item Imag.
1 CRQD 2 Axial 2 Axial R
3 Axial Safety Margin * 3 Axial I
4 Torsional 4 Torsional R
5 Torsional Safety Margin® 5 Torsional I
2 CBEAM 2 SAl Undefined
3 SA2
4 SA3
5 Axial
6 SA-maximum
7 SA-minimum
8 Safety Margin in Tension*
9 SB1
10 SB2
1 SB3
12 SB-maximum
13 SB-minimum
14 Safety Margin in Comp*
3 CTUBE Same as CR@D Same as CR@D
4 CSHEAR 2 Maximum Shear 2 Maximum Shear R
3 Average Shear 3 Maximum Shear I
4 Safety Margin* 4 Average Shear R
5 Average Shear I
5 CTWIST 2 Maximum 2 Maximum R
3 Average 3 Maximum I
4 Safety Margin* 4 Average R
5 Average I
6 CTRIAY 2 Z1 = Fibre Distance 1 2 Z1 = Fibre Distance 1
3 Normal-x at 21 3 Normal-x at 1 R
4 Normaley at 1 4 Normal-x at 1 1
5 Shear-xy at 21 5 Hormal-y at 1 R
6 0-Shear Angle at 71 6 Normaley at 1 I
7 Major-Principal at 21 7 Shear-xy at 1 R
8 Minor-Principal at 21 8 Shear-xy at 1 1
9 Max-Shear at 71 9 12 = Fibre Distance 2
10 22 = Fibre Distance 2 10 Normal-x at 2 R
11 Normal-x at 22 n Normal-x at 2 I
12 Normal-y at 72 12 Normal-y at 2 R
13 Shear-xy at 22 13 Normale-y at 2 1!
14 0-Shear Angle at 22 14 Shear-xy at 2 R
15 Major-Principal at 22 15 Shear-xy at 2 1
16 Minor-Principal at 22
17 Maximum=-Shear at 22
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Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component Item Imaa.
7 CTRBSC Note CTRIA1 Note CTRIAI
8 CTRPLT | Note CTRIAT Note CTRIAI
9 CTRMEM 2 Normal=-x 2 Normal-x R
3 Normal-y 3 Normal-x I
4 Shear-xy 4 Normal-y R
5 0-Shear Angle 5 Normal-y I
6 Major-Principal 6 Shear-xy R
7 Minor-Principal 7 Shear-xy I
8 Maximum Shear
10 CONR@D Note CR@D Note CR@D
1 CELAST 2 Stress ' 2 Stress R
3 Stress I
12 CELAS2 2 Stress 2 Stress R
3 Stress I
13 CELAS3 2 Stress 2 Stress R
3 Stress 1
14 CELASS Undefined Undefined
15 CQOPLT Note CTRIAI Note CTRIA1
16 CQDMEM Note CTRMEM Note CTRMEM
17 CTRIA2 Note CTRIA1 Note CTRIA1
18 CQUAD2 Note CTRIA] Note CTRIA]
19 CQUAD1T Note CTRIAI1 Note CTRIAI
20 CDAMPI Undefined Undefined
21 CDAMP2 Undefined Undefined
22 CDAMP3 Undefined Undefined
23 CDAMP4 Undefined Undefined
24 CVISC Undefined Undefined
25 CMASS1 , Undefined Undefined
26 CMASS2 Undefined Undefined
27 CMASS3 Undefined Undefined
28 CMASS4 Undefined Undefined
29 CONMI Undefined Undefined
30 CONM2 Undefined Undefined
3] CPLOTEL Undefined Undefined
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Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component Item Imag.
34 CBAR 2 SA1 2 SA1 R
3 SA2 3 SA2 R
4 SA3 4 SA3 R
5 SA4 5 SA4 R
6 Axial 6 Axial R
7 SA-maximum 7 SAl I
8 SA-minimum 8 SA2 I
9 Safety Margin in Tension* 9 SA3 I
10 SB1 10 SA4 I
N SB2 1 Axial I
12 SB3 12 $81 R
13 SB4 13 SB2 R
14 SB-maximum 14 S83 R
15 SB-minimum 15 SB4 R
16 Safety Margin in Comp* 16 SB1 I
17 S82 I
18 SB3 l
19 SB4 I
35 CCONEAX 2 Harmonic or point angle Undefined
3 21 = Fibre Distance 1
4 Normal-u at 1
5 Normalev at 1
6 Shear-uv at 1
7 0-Shear Angle at 1
8 Major-Principal at 1
9 Minor-Principal at 1
10 Maximum Shear at 1
n Z2 = Fibre Distance 2
12 Normal-u at 2
13 Normal-v at 2
14 Shear-uv at 2
15 0-Shear Angle at 2
16 Major-Principal at 2
17 Minor-Principal at 2
18 Maximum-Shear at 2
36 CTRIARG 2 Radial (x) Undefined
3 Circum (Theta)
4 Axial (z)
5 Shear (zx)
37 CTRAPRG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at ]
4 Axial (z) at 1
5 Shear (zx) at 1
6 Radial (x) at 2
7 Circum (Theta) at 2
8 Axial (z) at 2
9 Shear (zx) at 2
10 Radial (x) at 3
N Circum (Theta) at 3
12 Axial (z) at 3
13 Shear (zx) at 3
14 Radial (x) at 4
15 Circum (Theta) at 4
16 Axial (2) at 4
17 Shear (zx) at 4
18 Radial (x) at 5
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Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component Item Imag.
37 cont'd. 19 Circum(Theta) at 5
20 Axial (z) at 5
21 Shear (zx) at 5
38 CTPRDRG 2 Mem.-Tagen. at 1 Undefined
’ 3 Mem.-Circum. at 1
4 Flex.-Tangen. at 1
5 Flex.-Circum, at 1
6 Shear-Force at 1
7 Mem.-Tangen. at 2
8 Mem.-Circum. at 2
9 Flex.-Tangen. . at 2
10 Flex.=Circum. at 2
11 Shear-Force at 2
12 Mem.-Tangen. at 3
13 Mem.-Circum. at 3
14 Flex.-Tangen. at 3
15 Flex.=Circum. at 3
16 Shear-Force at 3
53 - CouMI 2 s1 2 Sl R
61 thru 3 s2 3 S2 R
cbums 4 S3 4 S3 R
5 S4 5 S4 R
6 S5 6 S5 R
7 S6 7 S6 R
8 S7 8 s7 R
9 S8 9 S8 R
10 S9 10 S9 R
1 S1 1
12 S2 1
13 S3 I
14 sS4 1
15 S5 I
16 S6 I
17 S7 I
18 Y 1
19 S9 I
62 CQDMEMT Note CTRMEM Note CTRMEM
63 CQDMEM2 Note CTRMEM Undefined
65 CIHEX1* 2 External Grid point IJ 2 External grid point
D
3 Normal - x 3 Normal - x R
4 Shear = xy 4 Normal - y R
5 First principal 5 Normal - 2 R
o First principal x ] Snear - xy R
cosine
7 Second principal x 7 Shear - yz R
cosine
8 Third principal x 8 Shear - 2zx R
cosine
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Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component Item Imag.
65 cont'd. 9 Mean stress 9 Normal - x I
10 Octahedral shear stress 10 Normal - y I
N Normal - y 1 Normal - z I
12 Shear - yz 12 Shear - xy I
13 Second principal 13 Shear - yz I
14 First principal y 14 Shear - zx I
cosine
15 Second principal y
cosine
16 Third principal y
cosine
17 Normal - z
18 Shear - zx
19 Third principal
20 First principal z
consine
21 Second principal z
cosine
22 Third principal 2
cosine
66 CIHEX2* Note CIHEX1 Note CIHEX]
67 CIHEX3* 2 First external grid 2 First external grid
point ID point ID
3 Normal - x 3 Normal - x R
4 Shear - xy 4 Normal - y R
5 First principal 5 Normal - 2z R
6 First principal x 6 Shear - xy R
cosine
7 Second principal x 7 Shear - yz R
cosine
8 Third principal x 8 Shear - zx R
cosine
9 Mean stress 9 Second external grid
point ID
10 Octahedral shear 10 Normal - x I
stress
N Second external grid N Normal - y 1
point ID
12 Normal - y 12 Normal - 2z I
13 Shear - yz 13 Shear - xy I
14 Second principal 14 Shear - yz 1
15 First principal y 15 Shear - 2x I
: cosine
16 Second principal y
cosine
17 Third principal y
cosine
18 Normal - 2
19 Shear - 2x
20 Third principal
21 First principal z
cosine
22 Second principal z
cosine
23 Third principal 2z
cosine

*The stresses are repeated for each stress point within each element.
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Element Real Element Stresses Complex Element Stresses
Word or Word or Real

Type Name Component Item Component Item Imag.
68 CTRIAAX 2 Harmonic or Point Angle Undefined

3 Radial (R)

4 Axial (2)

5 Circum (Theta-T)

6 Shear (ZR)

7 Shear (RT)

8 Shear  (ZT)
69 CTRAPAX 2 Harmonic or Point Angle Undefined

3 Radial (R)

4 Axial (Z)

5 Circum (Theta-T)

6 Shear (ZR)

7 Shear  (RT)

8 Shear  (IT)
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52 Element Force Output Data Description.

Note particular data block description (e.g., QEF1, QEFB]) for contents word 1 for each element.

Element Real Element Forces Complex Element Forces
Word or Word or Real
Type Name Component Item Component Item Imag.
] CR@D 2 Axial Force 2 Axial Force R
3 Torque 3 Axial Force I
4 Torque R
5 Torque I
2 CBEAM 2 Bend-Mom Al Undefined
3 Bend-Mom A2
4 Bend-Mom B1
5 Bend-Mom - B2
6 Shear-1
7 Shear-2
8 Axial Force
9 Torque
3 CTUBE Same as CR@D Same as CR@D
4 CSHEAR 2 Force Pts 1,3 2 Force Pts 1,3 R
3 Force Pts 2,4 3 Force Pts 1,3 I
4 Force Pts 2,4 R
5 Force Pts 2,4 I
5 CTWIST 2 Moment Pts 1,3 2 Moment Pts 1,3 R
3 Moment Pts 2,4 3 Moment Pts 1,3 I
4 Moment Pts 2,4 R
5 Moment Pts 2,4 I
6 CTRIAY 2 Bend-Mom-x 2 Send-Mom-x R
3 Bend-Mom-y 3 Bend-Mom-y R
4 Twist-Moment 4 Twist-Moment L
5 Shear-x 5 Shear-x R
6 Shear-y 6 Shear-y R
7 Bend-Mom-x 1
8 Bend-Mom-y I
9 Twist-Moment I
10 Shear-x I
1N Shear-y I
7 CTRBSC Same as CTRIAI Same as CTRIA1
8 CTRPLT Same as CTRIA1 Same as CTRIA]
9 CTRMEM Undefined Undefined
10 CONR@D Same as CR@D Same as CR@D
1 CELAS 2 Force 2 Force R
3 Force I
12 CELAS2 2 Force 2 Force R
3 Force 1
13 CELAS3 2 Force 2 Force R
3 Force 1
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Element Real Element Forces Complex Element Forces
Word or Word or Real
Type Name Coriponent Item Cemponent Item Imag.
14 CELAS4 2 Force 2 Force R
3 Force I
15 CQDPLT Note CTRIAI Note CTRIA1
16 CQDMEM Undefined Undefined
17 CTRIA2 Note CTRIAI Note CTRIA1
18 CQUAD2 Note CTRIA1 Note CTRIA1
19 CQUAD1 Note CTRIA1 . ) Note CTRIA]
20 CDAMP1 Undefined Undefined
21 CDAMP2 Undefined Undefined
22 CDAMP3 Undefined Undefined
23 CDAMP4 Undefined Undefined
24 CVISC Undefined Undefined
25 CMASS1 Undefined Undefined
26 CMASS2 Undefined Undefined
27 CMASS3 Undefined Undefined
28 CMASS4 Undefined Undefined
29 CONMI Undefined Undefined
30 CANM2 Undefined Undefined
31 CPLPTEL Undefined Undefined
34 CBAR 2 Bend-Mom Al 2 Bend-Mom Al R
3 Bend-Mom A2 3 Bend-Mom A2 R
4 Bend-Mom B1 4 Bend-Mom Bl R
5 Bend~Mom B2 5 Bend-Mom B2 R
6 Shear-1 6 Shear-1 R
7 Shear-2 7 Shear=-2 R
8 Axial Force 8 Axial Force R
9 Torque 9 Torque R
10 Bend-Mom Al 1
N Bend-Mom A2 I
12 Bend-Mom B1 1
13 Bend-Mom B2 I
14 Shear-1 I
15 Shear-2 1
16 Axial Force 1
17 Torque I
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Element Real Element Forces Comp®ex Element Forces
Word or Word or Real
Type Name Component Item Component Item Imag.
35 CCONEAX 2 Harmonic or point angle Undefined
3 Bend-Mom u
4 Bend-Mom v
5 Twist-Moment
6 Shezr u
7 Shear v
36 CTRIARG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (z) at 1
5 Radial (x) at 2
6 Circum (Theta) at 2
7 Axial (z) at 2
8 Radial (x) at 3
9 Circum (Theta) at 3
10 Axial (z) at 3
37 CTRAPRG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (z) at 1
5 Radial (x) at 2
6 Circum (Theta) at 2
7 Axial (z) at 2
8 Radial (x) at 3
9 Circum (Theta) at 3
10 Axial (z) at 3
1 Radial (x) at 4
12 Circum (Theta) at 4
13 Axial (z) at 4
38 CTORDRG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (z) at 1
5 Moment (zx) at 1
6 Direct Strain at 1
7 Curvature at 1
8 Radial éx) at 2
9 Circum (Theta) at 2
10 Axial (2) at 2
11 Moment (zx) at 2
12 Direct Strain at 2
13 Curvature at 2
53-61 COUMY 2 F1 2 F1 R
thru 3 F2 3 F2 R
CDuma 4 F3 4 F3 R
5 F4 5 F4 R
6 F5 6 F5 R
7 F6 7 F6 R
8 F7 8 F7 R
9 F8 9 F8 R
10 F9 10 F9 R
1" F1 I
12 F2 1
13 F3 I
14 F4 1
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Element Real Element Forces Complex Element Forces
Word or Word or Real
Type Name Component Item Component Item Imag.
53-61 cont'd. 15 FS I
16 Fé6 I
17 F7 I
18 F8 1
19 F9 I
62  CQDMEMI Undefined Undefined
63  CQDMEMZ 2 Force 4 to 1 Undefined
3 Force 2 to 1
4 Force 1 to 2
5 Force 3t 2 -
6 Force 2 to 3
7 Force 4 to 3
8 Force 3 tod
9 Force 1 to 4
10 Kick Force on 1
11 Shear-12
12 Kick Force on 2
13 Shear-23
14 Kick Force on 3
15 Shear-34
16 Kick Force on 4§
17 Shear-41
65 CIHEX Undefined Undefined
66 CIHEX2 Undefined Undefined
67 CIHEX3 Undefined Undef1ined
68  CTRIAAX 2 Harmonic or Point Angle Undefined
3 Radial (R) at 1
4 Circum (Theta-T)at 1
5 Axial (2) at 1
6 Radial (R) at 2
7 Circum (Theta-T)at 2
8 Axial (Z at 2
9 Radial (R at 3
10 Circum (Theat-T)at 3
11 Axial (Z) at 3
69  CTRAPAX 2 Harmonic or Point Angle
3 Radial (R) at 1
4 Circum (Theta-T)at 1
5 Axial  (2) at 1
6 Radial (R) at 2
7 Circum (Theta-T)at 2
8 Axial (2) at 2
9 Radial (R) at 3
10 Circum (Theta-T)at 3
n Axial (2) at 3
12 Radial (R) at 4
13 - Circum (Theta-T)at 4
14 Axial (2) at 4
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2.3.53 Data Blocks Qutput From Module DDR2

2.3.53.1  UEVF (MATRIX)

Description

[u:] - Displacements at the extra points for a frequency response problem.

Matrix Trailer

Number of columns number of frequencies times number of loads

Number of rows = e
Form = rectangular
Type = single precision

2,3.53.2  PAF (MATRIX)

Description

[P:J - Equivalent load vector for mode acceleration computations in a frequency response
problem - a set,

Matrix Trailer

Number of columns number of frequencies times number of loads

Number of rows = d
Form = rectangular
Type = single precision

2.3.53.3  UDV2F (MATRIX)

Descrigtion

[u:a] - Mode accelerated displacement vectors for a frequency response problem,

Matrix Trajiler

Number of columns = npumber of frequencies times number of loads
Number of rows = d

Form = rectangular

Type = complex single precision

2.3.53.4  UEVT ( MATRIX)

Descrigtion

[u:] - Displacement at the extra points for a transient analysis problem,
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Matrix Trailer

ilumber of columns rumber of output times multiplied by 3

Number of rows = e
Form = vyectangular o
Type = real single precision

2.3.53.5  PAT (MATRIX)

Description

[P:] - Equivalent load vector for mode acceleration in a transient analysis problem.

Matrix Trailer

umber of columns number of output times multiplied by 3

Number of rows - d
Form - rectangular
Type - real single precision

2.3.53.6  UDV2T (MATRIX)

Description

[uga] - Mode accelerated displacement vectors for a transient analysis problem.

Matrix Trailer

Humber of columns = number of output times multiplied by 3
Number of rows = d

Form = rectangular

Type = real single precision
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2.3.54 Data Blocks Qutput from Module BMG

2.3.54.1 BDPPPL (TABLE)
Description

Hydroelastic boundary matrix tables.

Table Format
Same format as the MATP@@AL data block DMIG card images.

Notes: The names of the matrices are KBFL and ABFL

Table Trailer
1FP format, 6 words containing 96 pointer bits for use by subroutines PREL@C and LPCATE.

2.3.55 Data Blocks Output from Module PLTTRAN

2.3.55.1  SIP (TABLE)

Description
Same format as data block SIL. If fluid points are present each fluid point, i, will cause

the next SIL value to have a value:

SIL(1+1) = SIL(i) +1
The SIP data will be:

SIP(i+1) = SIP(i) +6

where i is a fluid point.

2.3.55.2 BGPDP (TABLE)

Description
Same format as data block BGPDT except fluid points have the value -2 in the fields

corresponding to coordinate system identification numbers.

2.3.55.3 HSIP (TABLE)

Description
See description and format of SIP table - section 2.3.85.
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2.3.56 Data Blocks Output from Module RMG

2.3.56.1 HRGG (MATRIX)
Radiation matrix for heat transfer.
2.3.56.2 HQGE (MATRIX)

The first record is a list of the HBDY elements. Subsequent records are in matrix format,

one column per element, defining the temperature-flux relationship between points and elements.

2.3.56.3 HKGG (MATRIX)

In heat transfer, KGG defines the temperature-heat flow relationships between points.

2.3.57 Data Blocks Output from Module TRLG

2.3.57.1 PPT or HPP@ (MATRIX)

Description

[Ppoj - Load versus time matrix, each column is a complete load vector at a specific
output time. ’

Matrix Trailer

Number of columns number of output times

Number of rows = p
Form = rectangular
Type = preal single precision

2.3.57.2 PST or HPS@ (MATRIX)
Description
[Pso] - Load versus output time matrix - s set.

Matrix Trailer

Number of columns = number of output times
Number of rows = s

Form = rectangular

Type = real single precision
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2.3.57.3 PDT or HPDP (MATRIX)

Description

[Pdoj - Load versus output time matrix - d set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

number of output times
d

rectangular
real single precision

2.3.57.4 PD or HPDT (MATRIX)

Description

[Pdt] - Load versus all times matrix - d set.

Matrix Trailer

Number of columns = number of time steps
Number of rows = d

Form = rectangular

Type = real single precision

2.3.57.5 PH (MATRIX)

Description

[Pht] - Load versus all times matrix - h set.

Matrix Trailer

Number of columns =
Number of rows =

Form = rectangular

Type = real single precision

number of time steps
h

2.3.57.6 TPL (TABLE)

List of output time values
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2.3.58 Data Blocks Output from Module TRHT

2.3.58.1 HUDVT (MATRIX)

Description

[HUé] - Temperature and velocity vector matrix in a transient analysis problem - d set.

Matrix Trailer

Number of columns three times number of output time steps.

Number of rows = d
Form = rectangular
Type = real
2.3.58.2 HPNLD (MATRIX)
Description
[HPgl] - Nonlinear loads in transient problem - d set.

Matrix Trajler

Number of columns = number of output times
Number of rows = d )
Form = rectangular

Type = real

2.3.59 Data Blocks Qutput from Module SSGHT

2.3.59.1 HUGV (MATRIX)

Description

[HUg] - Temperature vector matrix giving temperatures in the g set.

Matrix Trailer

Number of columns = number of subcases in CASECC
Number of rows = g

Form = rectangular

Type = real
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2.3.59.2 HQG (MATRIX)

Description

[Qg] - Heat flux matrix due to single point forces of constraint - g set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows = g
Form = rectangular
Type = real

2.3.59.3 HRULV (MATRIX)

Description

[SPQJ - Residual heat fluxes for the % set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows = Q
Form = rectangular
Type = real

2.3.60 Data Blocks Output from Module SDRHT

2.3.60.1 HPEFIX (TABLE)

Description
See description and format of @EF1 - section 2.3.28.19.
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2.3.61 Data Blocks Output from Module GPCYC

2.3.61.1  CYCD (TABLE)

Description
Identification of independent degrees of freedom in cyclic symmetry problems. There is one

logical record.

Table Format

Record Word Type Item
0 1-2 B Data Block Name
] ] I Code* word for the elements in U, set
2 1
n 1
2 End of file

Table Trailer

Word 1 = 1 for rotational; 2 for dihedral symmetry
Word 2 = number of degrees of freedom in a displacement set

Words 3-6 = zero

Code* for rotational 0 = interior point
+4m = this point on side 1 is connected to m

-m = this point on side 2 is connected to m

Code for dihedral 0 = interior point
1 = side 1, even component
= side 1, odd component

side 2, even component

» w (o]
"

= side 2, odd component
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2.3.62 Data Blocks Qutput From Module APD

2.3.62.1 GPLA (TABLE)

Description
Grid Point List - Aerodynamics

One logical record which contains a 1ist of all grid points, scalar points, extra points and

aerodynamic points in the model in internal sort.

Table Format

Record Word Type © o ltem
0 Header record
1 1 1 ID for first point
3 1 ID for nth point
2 End-of-file

Table Trailer

Word 1 = number of grid points + number of scalar points + number of extra points +
aerodynamic points

Word 2-6 = zero

2.3.62.2 SILA (TABLE)

Description
Scalar Index List - Aerodynamics.

Two logical records. First logical record contains scalar index values in the pA-displace-
ment set for each point in the model (internal order). These values are defined as follows:

SILAy = 1

SILA; + 6 if i corresponds to a grid point
SILA = i
i+l SILA.i + 1 if i corresponds to a scalar or an extra point

The second logical record contains an equivalence between scalar index values in the g-displace-

ment set and scalar 1ndex.va1ues in the pA-displacement set.

Table Format

Record Word Type [tem
0 Header record
1 1 1 Scalar index for first point
. . . : th .
n I Scalar index for n~" point
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Record Word Type Item
2 1,2 I SIL value, SILA value
2m=1,2m 1 SIL value, SILA value
3 End-of-file

Table Trailer

Word 1 = number of degrees of freedom in the pA-displacement set (LUSETA)
Word 2 = number of extra points
Word 3-6 = zero

2.3.62.3 USETA (TABLE)

Description

Displacement set definitions table - aerodynamics.
USETA contains one logical record. Each word corresponds to each degree of freedom in the
pA-displacement set (in internal order) and contains ones in specified bit positions indicating

the displacement set to which the point belongs.

Table Format

Record Word Type Item
0 Header record
1 1 L Mask for first degree of freedom
6 l Mask for nth'degree of freedom
2 End-of-file
Notes:

Bit positions*for the various displacement sets are defined as follows:

PA| k|{sA| oS| d|falng| P efsy Sq| 2| @ f{n{glr|{o{s|m

13{ 141 15| 16§ 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32

*8it positions zre numbered 1-32 from left to right for the right-most 32 bits
of tne computer word.
Table Trailer
Word 1 = number of degrees of freedom in the pA-displacement set (LUSETA).
Word 2 = number of extra points.
Word 3 = zero.
Word 4 = logical "or" of all USETA masks.

Word 5 = zero.
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Word 6 = zero.

2.3.62.4 EQAERP (TABLE)

Description
Equivalence between external points and scalar index values - aerodynamics.

EQAERP contains two logical records. The first record contains pairs of external point
numbers and internal grid point numbers in the pA-dispiacement set for the points in external
order. The second record is essentially the same as the first except that the type of point
(grid, scalar, extra) is coded in the second word of the pair and the internal grid point number
is converted to an SILPA value. Note that the internal grid point number is a pointer into

the BGPA and hence extra points have an internal grid point number of zero.

Table Format

Record Word Type Item
0 Header record
1 1,2 1 internal grid point number - first point
2n-i,2n I internal gri& point number - nth point
2 1,2 L ID for first point, 10*scalar index + type
2n7i,2n i ID for nth paint, 10*scalar index + type
3 End-of-file

Note:
1 for grid point
Type = 2 for scalar point
3 for extra point

Table Trailer

Word 1 = number of grid points + number of scalar points + number of extra points + number
of aerodynamic points.

Word 2 = number of extra points.

Word 3-6 = zero.

2.3.62.5 ECTA (TABLE)
Description

Element Connection Table - Aerodynamics.
The ECTA contains one logical record for each element connection card type that has been

input, and one logical record for GENEL elements if they have been input. Additionally, the
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ECTA contains one logical record for all box elements generated for aerodynamics.

Table Formats

For other than box elements the ECTA is identical in format to data block GEPM2, output from

module IFP. A1l external grid or scalar numbers are replaced by internal numbers. SPPINT data

is not copied on the ECT.

The format for aerodynamic box elements consists of six words per box

Word Typ Item
] I Element ID

1 Internal ID Grid Point 1
I Internal ID Grid Point 2
Internal ID Grid Point 3
I Internal ID Grid Point 4

h O AW N
—

1 Internal ID Grid Point §

Box Element

Table Trailer

The trailer of the ECT table is adjusted to reflect the presence of box elements and used for

the ECTA table.

2.3.62.6 CSTMA (TABLE)

Description
Coordinate System Transformation Matrices - Aerodynamics.

One logical record contains all coordinate system transformations. Transformation is from

global to basic by the following formulation:

(1) rectangular .
X 11 Tz N3 |*
Y{ * |™a1 T2z T3 {Y| * %
Zlg |T;n T2 M| |2lg %3
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(2) cylindrical

rio]|R cos 6 t
X 1 Tz N 1
y = T Tap To3 R sin 6 + |t
Zlg M1 T3z T33 Z g |t
(3) spherical
X 1 Mz M3l le sin 6 cos ¢ t1
y = |ry Too Ta3| [P sin 8 sin ¢| <+ t2
2 B rs1 T3z T33 p cos 6 g t3
Table Format
Record Word Item
0 Header record
1 1 Coordinate system ID
. ;1 = rectangular
2 Coordinate system type Ig : :y;;2$22?31 repeated for
3-5 te. b, t P each coordin-
1°* *2* ™3 ate system
6-14 "1+ T120 T130 T210 T220 230 T31s T30 Ta3
2 End-of-file

Notes:
1. Coordinate system ID and coordinate system type are integers.

2. t; and ryj are single precision floating point.

Table Trailer

Word 1 = number of grid points + number of scalar points + areodynamic points.
Word 2 = number of coordinate systems.

Word 3-6 = zero.

2.3.62.7 BGPA (TABLE)

Description

Basic Grid Point Definition Table - Aerodynamics.

One logical record contains a list of all grid, scalar and aerodynamic points in internal.
sort, with (for grid points) their x, y, z coordinates in the basic system along with a coor-

dinate system ID for displacement computations.
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Table Format

Record Word Item
0 Header record
1 1 Coordinate system ID ) repeated for each grid, scalar
2-4 X, ¥, 2 in basic system ‘or aerodynamic point.
2 End-of-file
Notes:

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

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

Table Trailer

Word 1 = number of grid points + number of scalar points + number of aerodynamic points.

Word 2-6 = zero.

2.3.62.8 AERP (TABLE)

Description
Aerodynamic Matrix Data.

Contains information for control of aerodynamic matrix generation and flutter analysis.

Table Format

Record Word Type Item

Data Block Name

ND, Y-sym flag SYMXZ

NE, Z-sym flag SYMXY
REFC, reference chord BREF
First value of m

First value of k

Second value of m

Second value of k

0 1-2
1

0770 00 - — O F

[aN
s PWN—HWN—

I -1,the end

Table Trailer
Word 1 =1

Word 2-6 = zero.

2.3.62.9 ACPT (TABLE)

Description
Aerodynamic Connection and Property Table
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Contains one record for each independent group of aerodynamic elements.

Table Format
Record Word Type Item
2

Data Block Name

Key word, 1 for doublet lattice
Number of panels, NP

Number of strips, NSTRIP

Number of boxes, NTP

F, fraction of box chord from center of pressure to downwash center
NCARAY, boxes per chord

NBARAY, last box on panel

YS aero coordinates of strip

ZS center

EE strip half width

SG sine of dihedral angle

CG cosine of dihedral angle

0 1
1

WP —

NP words
NP words
NSTRIP words
NSTRIP words
NSTRIP words
NSTRIP words
NSTRIP words

NB+NSTRIP
NSTRIP words
NSTRIP words
NSTRIP words

YS , Y-of strip center

EE, strip half width

SG, size of dihedral angle
CG, cosine of dihedral angle

B
I
I
I
I
R
I
I
R
R
R
R
R
NTP words R XIC coordinate of center of pressure
NTP words R DELX box chord
NTP words R XLAM tangent of sweepback angle
2 ] I Key word, 2 for Doublet Lattice with Bodies
2 1 NJ, Number of J points
3 I NK, Number of K points
4 I NP, Number of Panels
5 1 NB, Number of Bodies
6 1 NTP, Number of Boxes
7 1 NBZ, Number of Z Bodies
8 I NBY, Number of Y Bodies
9 I NTZ, Number of Z Interterence Body Elements
10 I NTY, Number of Y Interference Body Elements
11 I NT@, Sum of NTP + NTZ + NTY
12 1 NTZS, Number of Z Slender Body Elements
13 1 NTYS, Number of Y Slender Body Elements
14 I NSTRIP, Number of strips on panels
NP words 1 NCARAY, Boxes per chord
NP words 1 NBARAY, Last box on panel
NP words I NAS, Associated bodies per panel
NB words 1 * NBEA1, Number of interference elements
NB " 1 * NBEAZ, Z-Y flag
NB " 1 * NSBEA, Number of slender elements
N R ZB, Z Body center
NB " R YB, Y Body center
NB " R AVR, Half-width of body
NB " R ARB, Cross-section aspect ratio
NB " I NFL, 8-distribution per body
N8B R XLE, X-leading edge
NB R XTE, X-trailing edge
NB " 1 NT121, number 8,'s for bodies
NB " 1 NT122, number 6,'s for bodies
NB+NSTRIP R S, Z - of strfp center
R
R
R
R

NTP+INBEA1 R X, 3/4 chord

NTP+INBEAT R DELX, box chord

NTP words R XI1C, coordinates of center of pressure

NTP words R XLAM, tangent of sweepback angle
INSBEA words R AP, half-widths for bodies
INSBEA words R X181, X-of slender leading edge
INSBEA words R X1S2, X-of slender trailing edge

*Sum of entries is noted by JNBEAi, where i = 1, 2)
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Table Format (Cont'd.)

Record Word Item

3

2 INSBEA words R APP, X-derivatives of body half-width
ZNBEAT words R RIA, Radius of interference elements
TNAS words 1 NASB, associated bodies
INFL words I IFLAY, body with e.l distribution
INFL words I IFLA2, Body with 92 distribution
INT121 words R TN1A, 61'5 for bodies
INT122 words R TN2A, ez's for bodies
3 1 1 Key word, 3 for MACH Box
2 I Number of J and K points - NTOT
3 L CRANK1
4 L CRANK2
5 L CNTRL1
6 L CNTRL2
7 1 NB@X
8 1 NPTSO - wing points
9 1 NPTST - control 1 points
10 1 NPTS2 - control 2 points
11-34 R Twelve (x,y} pairs to define platform
2*NTPT R NTOT (x,y) pairs to define control points (wing, control 1, control 2)
4 1 1 Key word, 4 for STRIP theory
2 1 Number of J and K points
3 I CLA
4 1 LCLA
5 I CIRC
6 1 LCIRC
7 1 NMACH
8 1 NSTRIP
9 R CLAM
If(CLA=-1 & LCLA>0)
NSTRIP+1 R M, CLAy, CLA,, ..., CLA
If(CLA=1 & LCLA>0) © e NSTRIP
*
NMACH* (NSTRIP+1) R M1, CLAJ. .ees CLANSTRIP

Mz’ CLA") seny CLANSTRIP

Mumack® CLAYe ««-v ClAystpip
IF(CIRC>0 & LCIRC>0)
NMACH* (2*CIRC+2) R M1.bgaby+81s- - sberrc BerRe

Mamack?Dg2Dy By s+ -+ Bcrre+Berre
5 1 I Key word, 5 for Piston Theory
2 I Number of J and K points
3 1 NMACH
4 1 NTHRY
5 1 NTHICK
6 1 NALPHA
7 1 NXIS
8 1 NTAUS
9 1 NSTRIP
10 R SECLAM
NSTRIP R DELTAX
NSTRIP R 8LAC
NSTRIP R CA
Lf(NALPHA=1)
w*
2*NMACH R M]’ALPHA1""'MNMACH’ALPHANMACH
1f{NALPHA=NSTRIP)
NMACH*(NSTRIP+]) R M],ALPHA],...,ALPHANSTRIP
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Table Format (Cont'd.)

Record Word Type Item
5(Cont'd.)
IF(NTHICK 0 & NXIS=0)
6 words R 11, cees 16
IF(NTHICK O & NXIS=1)
13 words R 11, cens 16’ J],..., Js, €m
If(NTHICK O & NXIS=NSTRIP)
12+NSTRIP R Ipseees Tgo Jseees Jgs Eppoeees EnsTRIP
1f(NTHICK=0 & NTAUS;]) o
5 words T Thee 7110 Emie Em
IF(NTHICK=0 & NTAUS=NSTRIP) | M
S*™NSTRIP R Tys Th1» TT1 ++c* TNSTRIP® ThNSTRIP® TTNSTRIP

Em1® Eh1* 2 MSTRIP* EhNSTRIP

Table Trajler

Word 1 =1
Words 2-6= zero

2.3.62.10 SPLINE (TABLE)

Card Types and Header Information

Header Word 1 Header Word 2 Header Word 3

Card Type Card Type Trailer Bit Position System Card Number

SEM 3502 35 268

SET2 3602 36 269

SPLINE 200 2 0

SPLINE1 3302 33 266

SPLINE2 3402 34 267

SPLINE3 4901 49 173

Card Type Formats

SET1 (open-ended) SID 61 G2

(grid points with cee -1

internal numbering)
SET2 (26 words) SET2 card with two pack words plus the CAERQ card referenced.
SPLINE (open-ended) 3 words per k point in problem

External ID BGPA pointer K column number

SPLINE1 (26 words) SPLINE1 card plus 4 extra cards plus the CAER@ card referenced.
SPLINE2 (26 words) SPLINE2 card plus the CAER@ card referenced.
SPLINE3 (open-ended) SPLINE3 card with grid points in internal order plus the CAERP

card referenced.

NOTE: For all cards with appended CAER@, the PID has been replaced by the CAERQ ‘coord system ID,
field 5 is NSPAN, field 6 is NCHPRD, and field 9 is CAERP type (1-5). For CAERP type 2,
field 18has body orientation.

Table Trailer

Words 1-6 = Identical to EPT Table.
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2.3.62.11 FLIST (TABLE)

Description
Flutter Control Table
The FLIST table contains copies of the AERP. FLFACT and FLUTTER cards in IFP (LPCATE) format.

Table Format

Record Word Type Item

0 1-2 B FLIST (Data Block Name)

1 1-3 I Locate code AER@ card
4-EOF mixed AERP card

2 1-3 1 Locate code FLFACT card
4-EQOF mixed FLFACT card

3 1-3 1 Locate code FLUTTER card
4-EQF mi xed FLUTTER card

Table Trailer
Word 1-6 = ldentical to EDT table.
2.3.62.12 SILGA (TABLE)

Description
Scalar Index List - Aerodynamic boxes only.

The SILGA table is a copy of the SIL table with the grid points added by the Aerodynamic
boxes appended. It does not contain Extra Points and hence it, BGPA and EQAER® go together.

Table Format
See 3IL

Table Trailer
See SIL
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2.3.63 Data Blocks Output from Module GI

2.3.63.1 GTKA (MATRIX)

Description
K¢ ]T - Transformation matrix for displacements in the k-set in terms of deflection in the
ka

a-set.

i
Matrix Tra41er

Number of columns = k

Number of rows =a

Form = rectangular

Type = real - single precision
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2.3.64 Data Blocks Output From Module AMG

2.3.64.1 AJJIL (MATRIX)

Description

[A + A .. .A.,.] - aerodynamic influence matrix list yhere N = number of pairs of
JJN JJN JJN Mach number and reduced frequency input.

Matrix Trailer

number of columns = j*N (see definition of N apove)

number of rows = j
form = rectangular
type = complex single precision

AJJL Header
Word  Value
1-2-AJJL
- NJ = total j points
NK = total k points

o =3 w
1

- NMK = size of record 2 of AERP - number of m,k pairs
6 - NMK*2 = m,k 1ists

6+2NMK - NGP = number of records in ACPT

7+2NMK - METHOD - theory ID = 1 = Doublet Lattice; 2 = Doublet Lattice with Slender Bodies;
3 = Mach Box; 4 = Strip Theory; 5 = Piston Theory.

8+2NMK - NJ = number of j points for this record.

9+2NMK - NK = number of k points for this record.

Words 6+2NMK, 7+2NMK, B+2NMK and 9+2NMK are repeated NGP times.

2.3.64.2 SKJ (MATRIX)

Description

[S] = integration matrix
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Matrix Trailer

number of columns = J

number of rows = K

form = rectangular

type = real singular precision

2.3.64.3 DIJK

Description

[D] ] - Real part of downwash matrix

Jk
Matrix Trailer
number of columns = j
number of rows = k
form = rectangular
type = real singular precision

2.3.64.4 D2JK

Description

[D2 ] - imaginary part of downwash matrix
Jjk

Matrix Trajler

number of columns = j

number of rows = K

form rectangular

type real singular precision
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2.3.65 Data Blocks Output from Module AMP

2.3.65.1 QHHL (MATRIX LIST)

Description

[th] - Aerodynamic Matrix List - h-set

QHHL is a matrix 1ist. QHHL is used to store a series of matrices. Except for the header
record, the format is that of a matrix. If there are NMK matrices, each with NR@PW rows and NCOL

columns, then QHHL will be stored as a matrix with NROW rows and NMK times NCPL columns.

A special header record is written which contains the following information:

Record Location Value
0 1-2 Data Block Name
3 NCAL
a ' NMK
5= (4+2*NMK) (myk) pairs

Matrix Trailer

Number of columns/submatrix = h

Number of columns/list = h*NMK

Number of rows = h

Form/submatrix = squafe

Form/1ist = rectangular

- comre (3 5 %

2.3.65.2 QKHL (MATRIX LIST)

Description

[Qkh] 1ist - Aerodynamic transformation matrix between h and k sets. See QHHL description
(Section 2.3.65.1).

Matrix Trailer

Number of columns/submatrix = h

Number of columns/list = h*NMK
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Number of rows =k
Form/submatrix = rectangular
Form/list = rectangular
{s.P. on CDC
Type = complex \p'pl on IBM, UNIVAC

2.3.65.3 QKHL (MATRIX LIST)

Description

[Qkh] 1ist - Aerodynamic transformation matrix between h and k sets.
See QHHL description (Section 2.3.65.1).

Matrix Trailer

Number of columns/submatrix = h

Number of columns/list = h*NMK

Number of rows = j

Form/submatrix = rectangular
Form/1ist = rectangular

Type . {s.p. on CDC

complex |D.P. on IBM, UNIVAC
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2.3.66 Data Blocks Output from Module FAl

2.3.66.1 FSAVE (TABLE)

Description
Flutter storage save table.

Table Format

Record Word Type Item
0 1-2 BCD FSAVE
3 1 1. = k-method, 2 = KE-method, 3 = PK-method
4 I 1 = surface spline interpolation
'2 = linear spline interpolation
5 R Vsound
6 R Bref
7 R Pref
8 I NVALUE
1 1 R MACH l
2 R KFREQ or Velocity Repeat for each loop
3 R RHD J
2 1 R MACH Repeat for each matrix on th list
2 R k-freq
3 (1-LCC) Case Control Record
4-end Interpolated matrix save area for the K-method
4-end One record for each m,k pair for the KE-method
1-2 Eigenvalue - complex Repeat for each eigenvalue
Word 6 of trailer has number of eigenvalues in
each record.
4-end One record for each m,k pair for the PK-method
1-2 Eigenvalue - complex
3 Reduced frequency of acceptance - Real 5§3°§§ch
4 Frequency - .5 (Im(p))- Real Eigen-
5 Damping - b/mv(R(p) if Im(p)=0.0) - Real{ S 320
- 2R(p)/Im(p) if Im(p)#0.0

Word 6 of trailer has number of eigenvalues in
each record.

Table Trailer

Word 1 Loop counter

Word 2 Number of loops, number of triplets in record 1

word 3 Number of pairs in record 2

word 4 LCC, number of words on record 3

word 5 Type of matrix on FSAVE (1=SP, 2=DP, 3=CS, 4=DP)

word 6 Last column used by linear spline or number of RH@'s for surface spline - K-method
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2.3.66.2 KXHH (MATRIX)

Description
[th] - total modal stiffness matrix - h-set.

Matrix Trailer

number of columns = h
number of rows = h

form = square
type = complex

Note: KXHH looks 1ike PHID for the PK-methbd (see Section 2.3.42.1).

2.3.66.3 BXHH (MATRIX)

Description
[th] - total modal damping matrix - h-set.

Matrix Trailer

number of columns = h
number of rows =h
form = square
type = complex

Note: BXHH looks like CLAMA for the PK-method (see Section 2.3.42.2).

2.3.66.4 MXHH (MATRIX

Description
[M;h] - total modal mass matrix - h-set.

Matrix Trailer

number of columns = h
number of rows = h
form = square

type = complex
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2.3.67 Data Blocks Output From Module FA2

2.3.67.1 PHIHL (MATRIX)

Description

[¢h] - appended complex mode shapes - h set

Matrix Trailer

number of columns = number of modes

number of rows = h

form rectangular

type complex single precision

2.3.67.2 CLAMAL (TABLE)

Description
A - appended complex eigenvalue output table

Table Format
Same as CLAMA (2.3.42.2) except that the six data words in record 2 contain all eigenvalues

found and currently selected.

Table Trailer
Word 1 contains the total number of eigenvalues

Words 2 - 6 = 0

2.3.67.3 CASEYY (TABLE)

Description
Appended Case Control Data Table

Table Format

Same as CASECC except that there is one record for each eigenvalue. Also words 103 through

134 contain FL@@P, k, m, and RHP to provide some automatic output identification.

Table Trailer

word 1 = total number of eigenvalues
Word 2 = 0

Word 3 = maximum length of CASEYY Record
Word 4 = PLOT Flag

Words 5-6 = O
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2.3.67.4 PVG (TABLE)

Description

Output aeroelastic curve requests (V-g or V-f),.

Table Format

Record Word Type Item
0 Header record
1 1 I Device code +10*approach code
2 [ 2002
3 I 0
4 1 1 _
5 1 10*point ID- + device code
6 I 0
7 I 0
8 I 0
9 1 Format code = 1
10 1 Number of words per entry in next record = 4
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 ; ? xgloﬁ;:g Repeat for each
3-4 R g, f eigenvalue

1. Records 1 and 2 are repeated for each (m,k,p) point.
Device code = 0 = x y output only

Format code = 1 = real

.. Approach code = 6

Point ID = FLA@P

The label contains FLPPP, m, k and p.

Oy (3, ] E o w N
. . . .

Table Trailer

Words 1 - 6 contain no significant values.
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2.3.68 Data Blocks Output from Module @PTPRI]

2.3.68.1 @PTP1 (TABLE)

Description

Property optimization input table.

Table Format

Record Word Type Item
0 1,2 B File name
3 1 Maximum number of iterations
4 R Convergence criteria
5 R Iteration factor
6 I Print control
7 B Punch control, YES or NP
1 1-NTYPES I Element type pointers where NTYPES is the number
’ of types possible
n¥¥;521}+§2 I Element type optimization pointers where NP@W is
(NP@W+1) the number of types current available
2 1 I Element ID
2+4 R Temperature dependent
A Repeated for each element
element stress limits meeting criteria
5 I Property card pointer
3 1 1 Property ID
2 I EST design variable
*i30 + material stress
1imit parameter
3 R Original property value
Repeated for each unique
4 R Last property value property referenced by
(initially word 3 = word { Record 2.
4, Module PPTPR2 updates
with every iteration
5 R Property change ratio
limit (-1.0)
6 I Property change limit
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" Record Word Type Item
4 ] R Minimum property change
ratio (New/Original). Repeated for each
2 R Maximum property change :gfggggﬁ§d3?1m1t

ratio (New/Original).

5 End of file.

Table Trajler

Word 1 = O

Word 2 = Number of words in record 2.

Word 3 = Number of words in record 3.

Word 4 = Number of words in record 4.

Word 5 = 0

Word 6 = Number of element types available to NASTRAN.
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2.3.69 Data Blocks Output from Module EMA

2.3.69.1 XGG (Matrix)

Description

XGG = KGG, KGGX, HKGG, HKGGX, BGG, HBGG, MGG, or K4GG (i.e., any structural matrix is optional).
For instance,
[Kgg] = Stiffness matrix in matrix notation

Matrix Trailer

Number of columns = number of rows = total degrees of freedom in the problem

form = symmetric

type = real
2.3.69.2 GPST (TABLE)

Description
Grid Point Singularity Table

Table Format

Record Word Item
0 Header record
1 ] Order of singularity (1, 2, or 3)
2 N = number of SIL numbers that follow
2 §§t1 Repeated for each
2 singularity

24N £l

2 Znd-of-file

Note

All entries are integers.

Table Trailer

Word 1 = yndefined
Word 2 = 0Q

Word 3
Word 4
Word 5
Word 6

O =t N\ ~
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2.3.70 Data Blocks Qutput from Module EMG

2.3.70.1 KELM (TABLE)

Description

Element stiffness matrices table.

Table Fbrmat

Record Word - Type Item
0 1-2 B Data block name.
1 1-n] R First element stiffness partition of

first element in the EST. (lLength =
n, {s variable, depending on the
element type.)

2 'l-n.I R Second element stiffness partition of
first element in the EST.

1+1-1 1-n.| R Last partition as described above.

J End-of-file.

Notes

1. Records 1 through “i" repeat for each element present within a given element type.
“i" may vary, and in general, will equal the number of grid points the element
connects. The total number of records j is determined by considering the number
of element types, the number of elements within each type, and the number of
connected grid points for each element. This table is reduced in size if valid
congruences exist in the problem.

2.: This file is designed to be a reference file in direct access when used for data
block KDICT.

Table Trailer

Word 1 = precision of data, 1 or 2

Words 2-6 = zero
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2.3.70.2 KDICT (TABLE)

Description

Element dictionary table for the element stiffness-matrix partitions found in data block KMAT.

Table Format

Record Word Type ltem
0 1-2 B Data block name.
1 1 I Element type number.
2 1 Length of entries beginning in Word 4

of this record.

3 I Maximum number of partitions to be
written in the element matrix data
block for each element of this
element type = NLPCS.

4 1 Serial EST element number.

5 I Matrix type 1 = square; matrix type
Repeating entry 2 = diagonal.
for each element
in this element 6 1 Column size of the element matrix.
type. 7 1 Component code word.

8 R Zero or damping constant.

9 thru 8+NLACS I GINP-LAC identifications for

corresponding partitions on file KMAT.

Notes
1. This data block will have a comparable number of records to that of the EST.
2} Record 1 will repeat for each element type present.
Table Trailer

Word 1 = precision of data, 1 or 2 in matrix data block

Words 2-6 = zero
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2.3.70.3 MELM (TABLE)

Description

Element mass matrices table. Identical in format to that of data block KMAT. See
Section 2.3.70.1.

2.3.70.4 MDICT (TABLE)

Description

Element dictionary table for the element mass matrix partitions found in data block MMAT.
Identical in format to that of data block KDICT. See Section 2.3.70.2.

2.3.70.5 BELM (TABLE)

Description

Element damping matrices table. Identical in format to that of data block KMAT. See
Section 2.3.70.1. .

2.3.70.6 BDICT (TABLE)

Description

Element dictionary table for the element damping matrix partitions found in data block
BMAT. Identical in format to that of data block KDICT. See Section 2.3.70.2.

2.3.70.7 HKELM (TABLE)

Description

See description and format of KELM table - section 2.3.70.1.

2.3.70.8 HKDICT (TABLE)

Description

See description and format of KDICT table - section 2.3.70.2.
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2.3.70.9 HBELM (TABLE)

Description

See description and format of BELM table - section 2.3.70.5.

2.3.70.10 HBDICT (TABLE)

Description

See description and format of BDICT table - section 2.3.70.6.
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2.3.71 Data Blocks Output from Module ASDMAP

2.3.71.1 CASESS (TABLE)

Description

In a Phase 2 substructure analysis, the command data CASESS is placed on the CASECC file pre-

ceding the normal case control data (See Sec. 2.3.1.1)7 The CASESS data is arranged as one record

per substructure command.

Table Format

(No end-of-file is used between the CASESS and case control data.)

Record Word Type Item

0 1-2 B Name = CASESS

1 1 B Command name
2 1 Number of words in record
3 1 (COMB only) Number of substructures to be combined

4,5,6 Band I Groups of three words
: KEY, V1, V2
If V1 = -1, V2 = integer
. If V1 = -2, V2 = real
3n+1,3n+2,3n+3 Otherwise both are BCD
2 etc.

The following is a description of the data actually used by the Phase 2 modules. Some additional

KEY values are used only during SDMAP processing and are not presented here. Note that all values

are BCD unless otherwise indicated.

KEY words for command COMB:

Key
NAT,NA2,...,NA7
NAMC
SPRT
TALE
CONN
comMP

Corresponding V1, V2 Values

Names of component substructures
Name of combined structure

'X', 'Y', or 'Z' sorting option
Automatic connection tolerance (real)
Connection set ID (integer)

Component name
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TRAN
SYMT
SRCH
PPTS

Key words

NAMA
NAMB
BOUN

Key words

PRIN
SAVE

DATA BLOCKS AND TABLE DESCRIPTIONS

Corresponding V1, V2 Values

Transformation set ID (integer)
Planes of symmetry (X, XY, Z, etc.)
Name of structure to search

Connection option 'AUTO' or ‘'MAN'

for command REDU:

Name of substructure A
Name of substructure B8

Boundary set 1D {integer)
for command RECQ:

Name of substructure to be saved and printed

Name of substructure to be saved
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2.3.72 Data Blocks Output from Module COMB2

2.3.72.1 MATC (MATRIX)

Description

[Ké;)], [Mé;)], or [Péi)] - Phase 2 stiffness, mass, or load matrix for substructure i-g set.

Matrix Trailer

Stiffness and mass:

Number of columns = g

Number of rows =g

Form = symmetric

Type = real double precision
Loads:

Number of columns = total number of Phase 1 subcases in all component basic substructures

Number of rows =g
Form = rectangular
Type = real single precision
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2.3.73 Data Blocks Output from Module RCAVR

2.3.73.1 QPHIG (TABLE)

Description

Output eigenvector requests (g set, S@RT1, real).
Table Format

See Section 2.3.28.13, PPHIG.
2.3.73.2 PUGVY (TABLE)
Description

Output displacement vector requests (g set, S@RT1, real).
Table Format

See Section 2.3.28.1, QUGV1.
2.3.73.3 PPG1 (TABLE)
Description

Output load vector requests (g set, SPRT1, real).
Table Format

See Section 2.3.28.5, @PGI.
2.3.73.4 @QG1 (TABLE)
Description

Output reaction forces requests (g set, SORT1, real).
Jable Format

See Section 2.3.28.8, fQG1.
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2.3.73.5 U1 )
U2
U3 (MATRIX)
u4 r

us

Description

[ug] - Displacement vector matrices - g set of the appropriate substructure.

Matrix Trailer

Number of columns = number of subcases in Phase 2
Number of rows = g (of the appropriate substructure)
Form = rectangular

Type = real single precision
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2.3.74 Data Blocks Output from Module RC@VR3

2.3.74.1 UAS (MATRIX)

Description

[ua] - Displacement matrix from Phase 2 substructure solution - a set.

Matrix Trailer

Number of columns = number of subcases in Phase 2 during solution

Number of rows = a
Form = pectangular
Type = real single precision

2.3.74.2 QAS (MATRIX)

Description

[qa] - Matrix of reaction forces from Phase 2 substructure solution - a set.

Matrix Trailer

Number of columns = number of subcases in Phase 2 during solution

Number of rows =z a

Form rectangular -

Type real single precision

2.3.74.3 PGS (MATRIX)
Description
[Pg] - Static load vectors for Phase 2 substructure solution - g set.

Matrix Trailer

Number of columns = number of subcases in Phase 2 during solution

Number of rows =g

Form rectangular

Type real single precision

2.3.74.4 PSS (MATRIX)

Description

[Ps] - Static load vectors for Phase 2 substructure solution - s set.
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Matrix Trailer

Number of columns = number of subcases in Phase 2 during solution

Number of rows (3

rectangular

Form

real single precision

Type

2.3.74.5 PPS (MATRIX)

Description

[Po] - Static load vectors for Phase 2 substructure solution - o set.

Matrix Trailer

number of subcases in Phase 2 during solution

Number of columns

Number of rows =0
Form = rectangular
Type = real single precision

2.3.74.6 YSS (MATRIX)

Description

[Ys] - Constrained displacement vectors for Phase 2 substructure solution - s set.

Matrix Trailer

Number of columns = number of subcases in Phase 2 during solution

Number of rows =5

Form rectangular

real single precision

Type

2.3.74,7 LAMA (TABLE)

Description

Real eigenvalue table from Phase 2 subétructure solution.

Table Format

See Section 2.3.30.1, LAMA,
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2.3.75 Data Blocks Output from Module REDUCE

2.3.75.1 PVX (MATRIX)

Description
{PVX} - The partitioning vector defining the degrees of freedom retained after a reduce
operation. The value 1.0 is assigned if the degree of freedom is retained, and the value 0.0 if

the degree of freedom is reduced out.

Matrix Trailer

Number of columns = 1

Number of rows = n, the number of degrees of freedom in the unreduced substructure

Form rectangular

Type real single precision

2.3.75.2 USX (TABLE)

Description

The displacement set definitions table corresponding to PVX with only the flags for u,

and Ua set.

Table Format

Record Word Item
0 1-2 Data block name
3-4 0.0
1 1 Mask for firs. degree of freedom
n Mask for nth degree of freedom
2 End-of-file

Table Trailer

Word 1 =20
Word 2 =n
Word 3 =0
Word 4 = logical "OR" of all USET masks

Words 5-6 = 0
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2.3.75.3 INX (MATRIX)

Description

[INX] - The identity matrix partition of the reduction transformation:

Matrix Trailer

Number of columns n

Number of rows =n
Form = square
Type = real single precision
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2.3.76 Data Blocks Output from Module SGEN

2.3.76.1 CASES (TABLE)
Description

Substructure case control.
Table Format

CASES is identical to data block CASESS, Section 2.3.71.1.
2.3.76.2 CASEC (TABLE)
Description

Case Control data table for Phase 2 substructure analysis.
Table Format

See Section 2.3.1.1, CASECC.
2.3.76.3 GPL (TABLE)
Description

Grid point 1ist for Phase 2 substructure SPLVE operation.
Table Format

Identical to data block GPL, Section 2.3.3.1, where a set of N scalar points with sequential
identification numbers has been defined. N is the number of degrees of freedom in the g-set of

the substructure to be solved.
2.3.76.4 EQEXIN (TABLE)
Description

Equivalence between external grid or scalar numbers and internal numbers for Phase 2 sub-

structure SPLVE operation.
Table Format

ldentical to data block EQEXIN, Section 2.3.3.2, where a set of N scalar points with sequen-
tial identification numbers has been defined. N is the number of degrees of freedom in the g-set

of the substructure to be solved.
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2.3.76.5 GPDT" (TABLE)
Description
Grid point definition table for Phase 2 substructure S@PLVE operation.

Table Format

Identical to data block GPDT, Section 2.3.3.3, where a set of N scalar points with sequential
identification numbers has been defined. N is the number of degrees of freedom in the g-set of the

substructure to be solved.
2.3.76.6 BGPDT (TABLE)
Description
Basic grid point definition table for Phase 2 substructure SPLVE operation.
Table Format

Identical to data block BGPDT, Section 2.3.3.5, where a set of N scalar points with seguential
identification numbers has been defined. N is the number of degrees of freedom in the g-set of the

substructure to be solved.
2.3.76.7 SIL (TABLE)
Description
Scalar index list for Phase 2 substructure SPLVE operation.
Table Format

Identical to data block SIL, Section 2.3.3.6, where a set of N scalar points with sequential
identification numbers has been defined. N is the number of degrees of freedom in the g-set of the

substructure to be solved.
2.3.76.8 GP3S (TABLE)
Description
GEPM3 data block for Phase 2 substructure SPLVE operation.

Table Format

The format is identical to the GEPM3 data block, Section 2.3.2.3. However, GP3S contains only

LPAD card and SLPAD card data.
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2.3.76.9 GP4S (TABLE)

Description
GEPM4 data biock for Phase 2 substructure SPLVE operation.
Table Format

The format is identical to the GE@M4 data block, Section 2.3.2.4. However, MPCS cards have
been converted to MPC cards, SPCS to SPC, SPCS1 to SPC1, and SPCSD to SPCD. Also, all grid numbers

now refer to scalar numbers used in the SPLVE operation. See Section 2.3.76.3, GPL, for Phase 2

substructure SPLVE operation.

2.3.76.10 CSTM (TABLE)

Description

This data block is always purged. It exists solely to prevent DMAP compilation errors.
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2.3.77 Data Blocks Output from Module PLTMRG

2.3.77.1 PLTP (TABLE)

Description

Plot parameters and plot control table for Phase 2 substructure plots.

Table Format

Record Item
0 Header record
1 Duplicate of the
2 plot control data block
3 (PCDB) created by IFP1.
etc.
Last End-of-file

Table Trailer

Words 1-5 = @
Word 6 = 1

2.3.77.2 GPS (TABLE)

Description
Grid point set related to the element plot set for Phase 2 substructure plots.
Table Format

GPS is identical to data block GPSETS, Section 2.3.5.3, except there is only one plot set and

its ID is 1.
Table Trailer

Words 1-5 = 0
Word 6 = ]
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2.3.77.3 ELS (TABLE)

Description

Element plot set connection table for Phase 2 substructure piots.
Table Format

ELS is identical to data block ELSETS, Section 2.3.5.4, except there is only one pliot set.
Table Trailer

Words 1-5 = 0
Word 6 = ]

2.3.77.4 BGP (TABLE)

Description

Basic grid point definition table for Phase 2 substructure plots. BGP contains the coordi-

nates of all grid points which were defined in Phase 1 for each basic substructure comprising the

substructure to be plotted.

Table Format

Record Word Type Item
0 Header record
1 1 1 Coordinate system ID } Repeated for each
2-4 R X,Y,Z in basic system grid or scalar point
2 End-of-file
Notes

1. X,Y,Z are in the basic system of the substructure to be plotted,which may differ from

the basic system of the basic substructure.
2. Scalar points are identified by 2 coordinate system ID = -1 and X,Y,Z = 0.

Table Trailer

Word 1 = Number of grid points + number of scalar points

Words 2-6 = 0
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2.3.77.5 CASEP (TABLE)

Description
Case control table for Phase 2 substructure plots.
Table Format

See Section 2.3.1.1, CASECC.

2.3.77.6 EQEX (TABLE)

Description

Equivalence between external grid or scalar numbers and internal numbers for Phase 2 substruc-

ture plots, external sort.

EQEX contains an entry for all grid and scalar points which were defined in Phase 1 for each

basic substructure comprising the substructure to be plotted.
Table Format

See Section 2.3.3.2, EQEXIN.
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2.3.78 Data Blocks Output From Module M@DACC

2.3.78.1 CLAMA] (TABLE)

CLAMAl is identical to CLAMAL except that the eigenvalue list contains only those selected

by the @QFREQ card.

2.3.78.2 CPHIH1 (MATRIX)

CPHIH] is identical to PHIHL except that it contains only those columns which are selected

by the PFREQ card.

2.3.78.3 CASEZZ (TABLE)
CASEZZ is identical to CASEYY except only those records pertaining to the selected eigenvalues

are retained.
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DATA BLOCK DESCRIPTIONS

Module DDRMM

2.3.79.1 ZUPVZ2 (TABLE)

Description

See data block description

2.3.79.2 ZUPVCY (TABLE)

Description

See data block description

2.3.79.3 ZUPVC2 (TABLE)

Description

See data block description

2.3.79.4 ZQP2 (TABLE)

Description

See data block description

2.3.79.5 ZQPC1 (TABLE)

Description

See data block description

2.3.79.6 ZQPC2 (TABLE)

Description
See data block description

2.3.79.7 ZES2 (TABLE)

Description

See data block description

for PUPV2, Section 2.3.45.3.

for PUPVC1, Section 2.3.28.4.

for QUPVC2, Section 2.3.45.11.

for PQP2, Section 2.3.45.2.

for OQPC1, Section 2.3.28.12.

for @QPC2, Section 2.3.45.10.

for QES2, Section 2.3.45.4,
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2.3.79.8 ZESC1 (TABLE)

Description

See data block description for PESC1, Section 2.3.28.18.

2.3.79.9 ZESC2 (TABLE)

Description

See data block description for PESC2, Section 2.3.45.12.

2.3.79.10 ZEF2 (TABLE)

Description

See data block description for PEF2, Section 2.3.45.5.

2.3.79.11 ZEFC1 (TABLE)

Description

See data block description for @EFC1, Section 2.3.28.22.

2.3.79.12 ZEFC2 (TABLE)

Description

See data block description for PEFC2, Section 2.3.45.13.
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2.3.80 Data Blocks Output from Module PPTPR2

2.3.80.1 @PTP2 (TABLE)

Description
Property optimization output table.

Table Format

The PPTP2 is identical to form to data block PPTPI1, output from @PTPR1. Record 3 word 4 is

updated to reflect the last property value.

Table Trailer

Identical to trailer on PPTP1 data block.
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2.3.81 Data Blocks Output From Module INPUTT2

2.3.81.1 DIJE (MATRIX)

Description
[D}eJ - Downwash factors due to extra points - real

Matrix Trailer

Number of columns = e

Number of rows =

Form = rectangular
Type = real

2.3.81.2 D2JE (MATRIX)

Description

[Dge] - Downwash factors due to extra points - complex

Matrix Trailer

Number of columns = e
Number of rows =j
Form = pectangular

Type = preal
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2.3.82 Data Blocks Output from Module CURY

2.3.82.1 PESIM (TABLE).

Description

Output element stress requests (SPRT1, real).

Jable Format

Record Word Type Item
0 . Header record
1 1 I Device code + 10* approach code
2 I 5
3 I 1000 + element type
4 I . Subcase number
5 I/R Time, Load set ID, or mode number
6 R/1 Eigenvalue or 0
7 1 0
8 I Load set IDor 0
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code repeat
2-NWDS Mixed Element stress data for each
See 2.3.51 for details element.
Notes

1. Records 1 and 2 are repeated for each vector to be output.

? = x y output only
. . s print
2. Device code 4 = punch

5 = print and punch
= real
= real/imaginary
= magnitude/phase

3. Format code =

w N —

4. Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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2.3.82.2 PES1G (TABLE).

Description

Output requests for element stresses at grid points (SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code = 10*approach code
2 1 5.
3 I 2000 = Element type
4 1 Subcase number
5 I/R Time, Load set ID, or mode number
6 R/1 Eigenvalue or 0
7 I 0
8 1 Load set IDor O
9 I Format code
10 I Number of words per entry in next record = NWDS
11=-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 1 10*element ID + device code repeat
2-NWDS Mixed Element stress data for each
See 2.3.51 for details element.
Notes

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code =

nH—0
NN

1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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2.3.82.3 PESIAM (TABLE).

Description

Output element strain/curvature requests (S@RT1, real).

Table Format

Record Word Type It
0 Header record
] 1 I Device code + 10*approach code
2 I 21
3 I . 1000 + Element type
4 I Subcase number
5 I/R Time, Load set ID, or mode number
6 R/1 Eigenvalue or 0
7 I 0
8 I Load set ID or 0
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I . 10*element ID = device code repeat
2-NWDS Mixed Element strain/curvature data for each
See 2.3.51 for details element.
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
: - 1 = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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2.3.82.4 PESIAG (TABLE).

Description

Output requests for element strains/curvatures at grid points (S@RTI1, real).

Table Format

i

Record

WOONAU D WA -
Pt =t —t = XD 0= = =t =t 4
N
- 20

10
11-50
51-82
83-114

115-146

2 1
2-NWDS

o oo™

ixed

1. Records 1 and 2 are

= x y output only
print
punch
print and punch

2. Device code =

- O
nnan

1 = real
2 = real/imaginary
3 = magnitude/phase

3. Format code =

4. Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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Item
Header record

Device code + 10*approach code
21

2000 + Element type

Subcase number

Time, Load set ID, or mode number
Eigenvalue or 0

0

Load set ID or O

Format code

Number of words per entry in next record = NWDS
Not defined

Title

Subtitle

Label

10*%element 1D + device code repeat
Element strain/curvature data for each
See 2.3.51 for details element.

repeated for each vector to be output.
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2.3.83 Data Blocks Output from Module GPFDR

2.3.83.1 @NRGY1 (TABLE)

Description

Output element energy requests (SPRT1, real).

Table Format

Record Word Type Item
0 1-2 B Header record
1 1 1 Device code + 10* approach code
2 1 18 = @FP major ID
3 R Total energy of all elements
4 1 Subcase number
5 1 0 .
6-7 B Element type name
8-9 I 0
10 1 3 = even number record's entry length
11-50 I 0
51-82 B Title
83-114 B Subtitle
115-146 B Label
repeats for
2 1 I Device code + 10* Element ID ) each element
of type
2 R Element energy specified by
words 6-7 of
3 R Per cent of total energy previous
record

1. Records 1 and 2 are repeated for each

for output.

element type having at least one element requested

2. Device code = 1 = print, 4 = punch, 5 = print and punch.

3. Approach code = 1 for STATICS.

4. Additional subcases also cause all records to repeat.
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Table Trailer

Word 1 number of element types output

Words 2-6 0

2.3.83.2 @GPF1 (TABLE)

Description

Output grid point force balance requests (S@RT1, real).

Table Format

Record Word Type Iten
0 1-2 B Header record
1 1 I Device code + 10* approach code
2 1 19 = @FP major ID
3 I 0
4 I Subcase number
5-9 I 0
10 1 10 = length of entries in record 2
11-50 I 0
51-82 B Title
83-114 B  Subtitle
115-146 B Label
2 1 I Device code + 10* Point ID
2 I Element ID if element force
entry or 0 repeats for
3-4 B Element name, APP-LOAD, > gzcgazgrce
F-0F-SPC, or *TOTALS* point listed
5-10 R R(T1), R(T2), R(T3),
R(R1), R(R2), R(R3) /
Notes

1. Records 1 and 2 repeat for each subcase having any output requests.
2. Device code = 1 = print, 4 = punch, 5§ = print and punch.

3. Approach code = 1 for STATICS.
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Table Trailer

Word 1 = number of output line entries

Words 2-6= 0.

2.3.84 Data Blocks Output from Module CYCT]

2.3.84.1 PX (MATRIX)

Description

[Px] - Partition of the load vector matrix .giving static loads on - 2 set.

Matrix Trajler

Number of columns = number of subcases
Number of rows = %

Form = rectangular

Type = real single precision

2.3.84.2 ULV

Description (MATRIX)

[ULJ - Partition of the displacement vector matrix giving displacements - 2 set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = 2

Form = rectangular

Type = real single precision

2.3.84.3 GCYCF (MATRIX)

Description

[6..] - Transformation matrix for loads on symmetric components.
cf

Matrix Trailer

Number of columns = number of subcases
Number of rows = 9

Form = prectangular

Type = preal single precision
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2.3.84.4 GCYCB (MATRIX)

Description

(6 - Transformation matrix for displacements on symmetric components.

cb]

Matrix Trailer

Number of columns number of subcases

Number of rows = 4
Form = rectangular
Type = real single precision

2.3.85 Data Blocks Qutput from Module CYCT2

2.3.85.1 KKK (MATRIX)

Description

[Kkk] - Partition of transformed stiffness matrix - a set.

Matrix Trailer

Number of columns = k

Number of rows = k

Form = symmetric

Type = real single/double precision

2.3.85.2 PK (MATRIX)

Description

[Pk] - Partition of the transformed load vector matrix for the solution set.

Matrix Trailer

Number of columns = number of subcases
Number of rows = § set

Form = rectangular

Type = peal single precision

2.3.85.3 UXV (MATRIX)

Description

[UVJ - Partition of the displacement vector matrix for the symmetric components.

Matrix Trailer

Number of columns = number of subcases
Number of rows = 2 set

Form = rectangular

Type = real single precision
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2.3.85.4 RUXV (MATRIX)

Description

[GPg] - Residual vector matrix for the & set.

Matrix Trailer

Number of columns number of subcases

Number of rows = ¢ set :
Form = rectangular
Type = real single precision

2.3.85.5 MKK (MATRIX)

Description

M - Partition of transformed mass matrix - a set.

kk]

Matrix Trailer

Number of columns = k

Number of rows = kK

Form = symmetric

Type = real single/double precision

2.3.85.6 PHIA (MATRIX)

Description

[¢a] - Eigenvector matrix giving the eigenvector (displacements) in the a set.

Matrix Trailer

Number of columns = number of eigenvalues
Number of rows = 3

Form = prectangular

Type = preal single precision

2.3.85.7 LAMA (TABLE)

Description

A2 - Real eigenvalue table.

Table Format

See section 2.3.30.1.
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2.3.86 Data Blocks Qutput from Module FRLG

2.3.86.1 Data Blocks PPF1, PSF1 and PDF1 are identical to PPF, PSF and PDF output by FRRD.

2.3.86.2 PHF (MATRIX)

Description
[Pf] - Partition of load matrix -~ h-set.
h

Matrix Trailer

Standard trailer.

2.3.86.3 F@L (TABLE)

Description
Frequency Response Output List.

Table Format

Record Word Type Item
0 1-2 BCD Table Name (FPL)
3-NFREQ+2 R Frequencies f (w=2nf)
End-of-file

Table Trailer

Word 1 - Number of frequencies

Word 2 - Frequency set record number
Word 3 - Number of loads (proposed)
Words 4-6 - Zero
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2.3.87 Data Blocks Output from Module LAMX

2.3.87.1 LAMX (TABLE or MATRIX)

Description

Xa - Real Eigenvalue Table
Note: Table LAMX is the same as LAMA - Section 2.3.30.1.

[A] - Real Eigenvalue Matirx

Note: Number of rows is the number of eigenvalues on LAMA until generalized mass is zero.
Columns are eigenvalue, omega, frequency, generalized mass, and generalized stiffness.
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2.3.88 Data Blocks Qutput from Module IFT

2.3.88.1 UHVT (MATRIX)

UHVT s an h-set matrix where the columns relate to the time step output as follows:

Column 1 - displacement (t=0)

Column 2 - velocity (null)

Column 3 - acceleration (null)

Column 4 - displacement (t=t1)
etc.

Matrix Trajler

Standard trailer.
2.3.88.2 TPL (TABLE)

Table Format

Record Word - Type Item
0 1-2 BCD ToL
3-==N+3 R Times

Table Trailer

Word 1 - Number of time step changes
Word 2 - Total number of times (N)

Words 3-6 - Zero
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2.3.89 Data Blocks Output from Module FRRD2

2.3.89.1 UHVF (MATRIX)

Description

[U:] - Displacement vector matrix - h-set.

Matrix Trailer

Standard trajler.

2.3-298 (12/31/77)




DATA BLOCK DESCRIPTIONS

2.3.90 Data Blocks OQutput from Module ADR

2.3.90.1 PKF (MATRIX)

Description

[Pkf] - Aerodynamic Froces (pressures) relating k-set to frequency.

Matrix Trailer

Standard trailer.
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2.3.91 Data Blocks Output from Module GUST

2.3.91.1 PHF (MATRIX)

Description

[P:] - Dynamic load vector matrix on modal degrees of freedom combining GUST and Dynamic
Frequency Response Loads - h-set.

Matrix Trailer

Standard trailer.
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2.3.92 Data Blocks QOutput from module EQMCK

2.3.92.1 pQM1

Description

Output forces of multi-point constraint requests (g set, SPRT1, real).

Table Format

Record Word Type Item
0 Header record
] 1 I Device code + 10*approach code
2 1 20
3 1 0
4 I Subcase number
5 I Load set ID or mode number
6 I 0 or eigenvalue
7 I 0
8 1 0
9 I Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 A Title
83-114 A Subtitle
115-146 A Label
2 1 I 10*point ID + device code | repeat
-2 I Point  for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3) | point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x-y output only
1 = print

2. Device code, 4 = punch

5 = print and punch
3. Format code, 1 = real
4. Approach code = 1 or 2

= grid point

. . 11
5. Point type {2 = scalar point

Table Trailer

Word 1 = Number of vectors
Word 2 = m set size

Word 3 = 0

Word 4 = 0

Word 5 = 1

Word 6 = Q

2.3-301 (12/31/77) - -







EXECUTIVE TABLE DESCRIPTIONS

2.4 EXECUTTVE TABLE DESCRIPTIONS

The following is an alphabetical index of Executive table descriptions.

Section Number Executive Table Name Where Stored Page Number
2.4,1.,5 CEITBL /XCEITB/ 2.4-9
2.4.1.4 DPL /XDPL/ 2.4-7
2.4,1.2 FIAT /XFIAT/ 2.4-3
2.4.1.3 FIST /XFIST/ and /XPFIST/ 2.4-5
2.4.2.8 IFPX0 _ / IFPX0/ 2.4-62
2.4.2.9 IFPX1 “ JIFPX1/ 2.4-63
2.4.2.7 LNKSPC /XLKSPC/ 2.4-60
2.4.2.2 MPL /XGP12/ 2.4-22
2.4.2.1 PSCAR . Data Pool File 2.4-16
2.4.2.4 PVT JXPVT/ 2.4-57
2.4.1.8 SYSTEM /SYSTEM/ 2.4-13
2.4.1.7 TAPID /STAPID/ 2.4-12
2.4.1.6 VPS /XVPS/ 2.4-10
2.4.2.6 XALTER Problem Tape 2.4-59
2.4,2,5 XCSA Problem Tape 2.4-58
2.4.1.1 XFIAT /XXFIAT/ | 2.4-2
2.4.1.9 XLINK JXLINK/ 2.4-15
2.4.2.3 XPTDIC Problem Tape 2.4-55
2.4.2.10 ITEMDT /ITEMDT/ 2.3-72
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2.4.1 Executive Tables Which are Permanently Core Resident

2.4.1.1 XFIAT (Permanent File Allocation Table)

Descrigtion

A NASTRAN resident memory table containing the physical file identification for the
permanent files (P@@L, BPTP, etc.).

Created in Module

The physical file identifications are output by GNFIAT (generate FIAT).

Table Format

NOT "[T |
Word 1 USED P FILE
S 17‘15'15
NOT [T
2 . USED P FILE
s 17'15’15
3 NT [T FILE
A USED 17| 16 15
: Nt Tpl FILE
. L USED 17 1615
N
Word Item Description
1N TP Tape Flag (1 bit) - set if physical file (FILE) is a
magnetic tape.
FILE File ID (15 bits) - unique integer identification for

a physical file.
Notes

1. The number of entries (N) is dictated by the integer value in PFIST (see FIST
Executive Table Description - 2.4.1.3)

2. The XFIAT table is located in the named common block /XXFIAT/.
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2.4.1.2 FIAT (File Allocation Table)

Description

A NASTRAN resident memory table containing the data block name vs. physical file ID. for a
segment of DMAP modules.

Created in Module

The physical files available for the system/computer configuration are output by GNFIAT
(generate FIAT). The data block names and other data block information are output by XSFA,
Executive Segment File Allocator.

Table Format

Word 1 UFA
2 MXE FIAT Header
3 CAE
£ l§ A ki IT 1
4 Q! P v 'p! FLE
. St 3.3 ‘..J’,’.E. s _ 1
5
[ DATA BLOCK |
NAME
6
P -------- — -— J
7 Entry #1 (sample)
8 DATA BLOCK
- TRAILER _
9
jo  |PRIBLKS| SEC FLS |TER FLS
32 17716 918 i
1 SEC BLKS | TER BLKS
32 17,16 1
12 : | ! |
r__.__.x...._._f....L - -
N Entry #2 through CAE
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Word Item Description
1 UFA Unique files available - this integer indicates the number of unique

file entries in the FIAT.

2 MXE Maximum entries - this integer shows the total entry size of the
’ dimensioned FIAT table; the amount of memory reserved (N) = 6 x MXE + 3.

3 CAE Current active entries - this integer designates the portion of FIAT
currently containing valid data; UFA < CAE < MXE.

Words 4 through 9 describe a sample 6-word entry:

4 EQ Equivalence flag (1 bit) - 0 bit, file not equivalenced.
1 bit, file equivalenced.
AP Append flag (1 bit) - set if append is specified for data block in
DMAP sequence by a FILE DMAP instruction.
LTU Last time used (14 bit integer) - record number of @SCAR entry
for last use of data block.
TP Tape flag (1 bit) - set if physical file (FILE) is a magnetic tape.
FILE File 1D (15 bits) - unique identification for a physical file.
5,6 NAME Data block name - 8 characters (4 characters/word).
7,8,9 TRAILER Data block trailer - storage for 6-16 bit data block trailer words.
10 PRI BLKS Number of blocks written to the primary file (note: this includes

all the data written on a NASTRAN file for the CDC and UNIVAC versions
of NASTRAN. For IBM, this includes that portion of the NASTRAN file
written on the "PRIxx" file but not that part of the NASTRAN file that
was written on the "SECxx" and "TERxx" files that became logical
extensions of the "PRIxx" file).

SEC FLS Number of “"SECxx" files assigned as logical extensions of the "PRIxx"
file. (Note: always "0" for CDC and UNIVAC).

TER FLS Number of "TERxx" files assigned as logical extensions of the "PRIxx"
file. (Note: always “0" for CDC and UNIVAC).

1 SEC-BLKS Number of blocks written on all the "SECxx" files that are logical
extensions of the "PRIxx" file (Note: always "0" for CDC and UNIVAC).

TER BLKS Number of blocks written on all the "TERxx" files that are logical
exteRs;ons of the "PRIxx" file. (Note: always "0" for CDC and
UNIVAC).

Words 12 through N contain repeated 6-word entries.

Trajler Information

Trailer information for each data block is sotred in and received from the FIAT by WRTTRL
(write trailer) and ROTRL (read trailer).
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The FIAT table is located in the named common block /XFIAT/.

A printout of the FIAT may be obtained each time the file allocator (XSFA) is called.
This diagnostic aid is activated by setting DIAG 2. The printout consists of a header
and a 17-column table. The header contains UFA, MXE and CAE as defined above, and the
@SCAR record number of the last call (@SCAR STR) made to XSFA and the @SCAR record number
of the current call (@SCAR STP) to XSFA. The columns of the table are:

Column Symbol Description
1 EQ See above
2 ApP Sge above
3 LTU See above
4 TP See above
5 UNIT See FILE above
NTU Next time used - @SCAR record number for next use of
data block.
7 PF Stack flag - turned off after stacking to prevent
double stacking (see Section 4.9.5.2)
8 SG Set to -1 if data block is allocated for module within
current segment (see Section 4.9.5.2)
9 KN Allocation type (see Section 4.9.5.2)
10 TR Tape request flag (see Section 4.9.5.2)
1 DATA BLK See NAME above
12 - 17 TRAILER See above
18 PRI BLKS See above
19 SEC FLS See above
20 SEC BLKS See above
21 TER FLS See above
22 TER BLKS See above
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THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY.
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2.4.1.3 FIST (File Status Table)

Description

A NASTRAN resident memory table containing the internal data block reference (IDBR) numbers
vs. FIAT table pointers for a particular module; also, the permanent file reference names vs.
XFIAT table pointers.

Created in Module

The module entries are generated prior to each module execution by subroutine GNFIST
(Generate FIST). The permanent entries are initialized at system assembly.

Table Format

PFIST 1 f
Word: 1 _ MXE
FIST Header k
2 CAE
3 Perm Name1
o R, 4 ) Sample Permanent Entry
I
a {11 xF Point
| s
5 Perm Name 2
e ]
i
6 ]! XF Point
sl
\;\_\\_-\__,\_.
2142+ IDBR1
b-4= ------------ Sample Module Entry
I
+2 0: F Point
S
+3 | IDBR2

|
+ |01 F Point
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Word Item Description
PFIST 1 Integer number of permanent FIST entries.
1 MXE Maximum entries -~ this integer shows the total entry size of the

dimensioned FIST table; the amount of memory reserved
(N) =2 * MXE + 2,

2 CAE Current active entries - this integer designates the portion of
FIST currently containing valid data; I = CAE = MXE.

Words 3 and 4 describe a sample 2-word permanent entry:

3 Perm Name A permanent file reference name - 4 characters BCD (e.g., P@@L,
@PTP, PLTI, etc.).

4 XF Point Points to the XFIAT position containing the file ID for this
permanent file.

Nords'21+2+1 and +2 describe a sample 2-word module entry.

+] IDBR An internal data block reference number (GIN@ file number) -
integer (e.g., 104, 206, 301, etc.).

+2 f Point Points to the FIAT posftion containing the file ID for this
module entry.

Notes

1. XFIAT pointer values contain an S bit equal to 1, while FIAT pointer values contain an
S bit equal to 0.

2. Peruanent entries remain static throughout a run, while module entries are changed by
GNFIST prior to each module call,

3. FIAT §nd XFIAT position pointers are indexes into the respective tables considering
the first word of the table as position 0.

4. The FIST table is located in the named common block /XFIST/.
The PFIST entry is located in the named common block /XPFIST/.
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2.4.1.4 DPL (Data Pool Dictionary)
Description
A NASTRAN resident memory table describing the current contents and status of the Data Pool.

Created in Module

Data Pool, and therefore Dictionary entries, are created by pooling from SFA (Segment File
Allocator), housekeeping operations by DPH (Data Pool Housekeeper) and restart initialization by
GPI (General Problem Initialization), and IFP (Input File Processor) when writing OMI and DTI
information (see section 2.3.2).

Table Format |
Word ] NFA
|
2 ' MXE DPL Header
3 CAE
4
DATA BLOCK
— NAME
5 Entry #1 (sample)
f 1
6 [Qi SIZE | FILE4
i
§ls1 170s 1
7
| —/\ Entry #2
. F-T- ————— —————
: 2
! |
N \-\___\—_\
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Word Item
1 NFA
2 MXE
3 CAE
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Description

Next file available - the next Data Pool File number (integer)
available for output.

Maximum entries - this integer shows the total entrv size of
the dimensioned DPL table; the amount of memory reserved
(N) = 3 * MXE + 3,

Current active entries - this integer designates the portion of
the DPL currently containing valid data; 0= CAE = MXE.

Words 4 through 6 describe a sample 3-word entry.

4,5 NANE
o EQ

SIZE

FILE#

Note

Data block name - 8 characters (4 characters/word).

Equivalence f]ag (1 bit) - 0 bit, file not equivalenced.
. 1 bit, file equivalenced.

Size of the pooled data block - number of words/1000.

The file number (integer) showing the relative position of the
data block file of the pool.

The DPL table is located in the labeled common bliock /XDPL/.
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2.4.1.5 CEITBL (Control Entry Information Table)

Descrigtion

CEITBL controls the REPT and EXIT DMAP module execution,

Created In Module

XGPI,

Table Format

Word 1 MN
2 o
N SS VC)
4 34__':4,'___1_715___C_l:___31 ' Sample entry for REPT control
5 LN __5 (4 words)
: -
7 Not used Z% ERN .
8 [I,, M~ T T
]’i ————— Zhe o Sample entry for EXIT control
9 | . ___No_t_nggd_ _____ (4 words)
10 Not used
MN 3
Word Item Descrigtion
1 MN Maximum number of words in table (integer).
2 CN Current number of words being used (integer).
3 BL BSCAR record number where Toop begins (integer).
EL @SCAR record number where loop ends (integer).
4 ML Maximum Toop count as specified in REPT instruction (integer).
CL Current 1o0p count, that is, the number of timeg loop has been
repeated (integer).
5,6 LN Location name specified in REPT instruction (BCD),
7 ERN EXIT @SCAR record number (integer),
8 MC Maximum count specified in EXIT instruction.
cC Current count of number of times EXIT instruction not executed,
9,10 These two words are zeroed.
Notes
CEITBL is located in named common block /XCEITB/.
2.4-9 o
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2.4.1.6 VPS (Variable Parameter Set Table)

Description

The VPS table contains the values of all variable parameters referenced by DMAP modules in a
DMAP program. It is the means for transferring variable parameter values from one module to
another.

Created in Module

XGPI.

Table Format

Word 1 MN
2 CN
3 Parameter
4 [— L Name ::
L e i
LsBidso _ _zu20 W76 L
S0 3 v i
.8
mi T '
Word Item . Description
1 MN Maximum number of words in VPS (integer).
2 CN Current number of words being used (integer).
3,4 Name 8CD name of variable parameter.
5 A Assigned flag. A = 1 indicates value from DMAP instruction

has been entered in VPS.

M Modified flag. M = 1 indicates parameter was modified by bulk
data PARAM card on restart.

T Type code for parameter (integer).
L Length in words of item V (integer).
6 thru 5+L v Value of parameter.
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Notes

1. Items A, M and T (word 5 of sample entry) are used only by the XGPI module and are
cleared prior to exiting XGPI.

2. Type code and corresponding word length.

I L
1 = integer 1
2 = real, S.P. ]
3 = BCD 2
4 = real, D.P. 2
5 = complex, S.P. 2
6 = complex, D.P. 4 |

3. The VPS table is Tocated in the named common block /XVPS/.
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2.4.1.7 TAPID (Problem Tane Identification Table)

Description

TAPID contains Problem Tape identification information.

Created in Module

XCSA.
Table Format
Word 1
I ID.I -—-ﬁ
2
3 o
—— ID ——
4 2
5 M D Y
a3 1514 sls 1
6 R
Word Item Description
1,2 101 First BCD field on ID Executive Control card.
3,4 ID2 Second BCD field on ID Executive Control card.
5 M,D,Y The date - integers - month, day, year.
6 R Reel number of Problem Tape (integer).

Notes

1. TAPID is written on Problem Tape as single record field. It is always the first file
on the Problem Tape.

2. QTAPID has séme format as TAPID. @TAPID is the ID information from an 01d Problem Tape
being used for restarting problem.

3. TAPID and GTAPID are located in named common block /STAPID/.
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2.4.1.8 SYSTEM (NASTRAN System Parameters).

Description

A NASTRAM resident memory table containing various machine dependent, operating system and

NASTRAN parameters.

Created in Module

The length of the table is defined by one of the table items.

Most items are initialized by the NASTRAN block data program, SEMDBD. Several machine
dependent items are set by subroutine BTSTRP.

Table Format

The sequential table description follows:

Word

——t d od ood il ek ok
OSSN BRWLWND—-0OWD NV BN~

N DY~
-~ Ow

22

28

29
30
31
32

33

Symbol

SYSBUF
PUTTAP
NPGD
INTP
MPC
spC
LPGETR

LPAD
NLPP
MTEMP
NPAGES
NLINES
TLINES
MXLINS
DATE(1)
DATE(2)
DATE(3)
TIMEZ

ECHRF
PLRTF
APPRCH
MACH

LSYSTM
EDTUMF

CPPGCT
MN

ICONFG

MAXFIL
MAX@PN
HICPRE
TIMEW

PFPFLG

Description

Number of words in a GIN@ buffer

FORTRAN logical unit for output

Flag defining status during Preface

FORTRAN logical unit for input

Multipoint constraint set ID

Single-point constraint set ID

Maximum number of entries to place in Log file

“0" implies unlimited

First record pointer in Case Control data block

Number of lines per page of printed output

Material temperature set ID

Current page count

Number of lines on current page

Total number of lines printed for problem

Maximum number of printed lines permitted

Today's date - integer month 1-12

Today's date - integer day 1-31

Today's date ~ integer year (XX)

CPU time of problem start - seconds (after midnite
for UNIVAC) :

Bulk data output request type

Structural plot request flag

Approach type flag (2 = DISPL, 3 = DMAP)

Computing machine code number (2 = 360, 3 = 1108,
4 = 6600)

Length of this table

User master file edit flag

Not used

XCHK module page count

Used only in a conical shell problem. The lower
order 16 bits contain N, the number of
harmonics; the next higher order 16 bits
contain M, the number of rings.

Machine configuration - subset of MACH code
number

Maximum number of files to be added to FIAT

Maximum number of files to be opened simultaneously

Length of core on UNIVAC

wWall clock initial problem start time (integer
seconds after midnite for UNIVAC)

@FP operate flag - set nonzerp when @FP operates

2.4-13 (12/29/78) /oy
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Initially

Set by

BTSTRP
BTSTRP
SEMDBD
BTSTRP
SEMDBD
SEMDBD

SEMDBD
SEMDBD
BTSTRP
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD

SEMDBD
SEMDBD
SEMDBD
SEMDBD

BTSTRP
SEMDBD
SEMDBD

SEMDBD

SEMDBD

SEMDBD
SEMDBD
SEMDBD

SEMDBD
SEMDBD




Word

34
35
36
37

38
39
40
41

42
43
a4
45
46
47
48
49
50
51

52
53
54
55

57
58
59

60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76

77
78
79
80

Symbol

NBRCBU
NBRMST
NBRSUB
KSEMTR
Q0
NBPC
NBPW
NCPW

ADUMEL(7)
ADUMEL(8)
ADUMEL(9)
IPREC
ITHRML
MPDCPM
MPDCEM
NTRCK

MPDCEM
MPDCOM
MADCPM
MPDCOM
MADCOM
MADCOM
HDY
HDY
HOY
SSCEL
TALEL
MESDAY

BITPASS
PASS
Unused
Unused
N@SLINK

Unused
Unused
DIAGT
DIAG2

DATA BLOCK AND TABLE DESCRIPTIONS
Descrintion

Length of FET + circular buffer (CDC 6600 only)
Length of master index (CDC 6600 only)

Length of subindex (CDC 6600 only)

Input Data Transliteration Flag (IBM 360 only)
Hydroelastic Problem Flag

Number of bits per character

Number of bits per word

Number of characters per word

System Generation Date - Month

System Generation Date - Dav

System Generation Date - Year

Permanent File Tape Flag

Dummy Element Flag - DUMI

Dummy Element Flag - DUM2

Dummy Element Flag - DUM3

Dummy Element Flag - DUM4
Dummy Element Flag - DUMS
Dummy Element Flag - DUM6
Dummy Element Flag - DUM7
Dummy Element Flag - DUM8
Dummy Element Flag - DUM9

Precision Flag

Heat Transfer Flag

Module Communication Region
Module Communication Region
Set = 1 for 7-track plot tape
Set = 2 for 9-track plot tape
Module Communication Region
Module Communication Region
Module Communication Region
Module Communication Region
Module Communication Region
Module Communication Region

Multi-level substructuring flag

SMAT, EMG singularity tolerance (real)

= 0 messages printed on Log file

= | messages printed on Qutput

= -] messages are not printed

Used by subroutine CONMSG

= _TRUE. indicates GNFIAT has been executed once
= ,TRUE. indicates LINK] has been executed

= 0 use N@S TCS PP call for link switching
= 1 use NPS-BE CCL file

Bits 0-31 turned on for DIAGs 1 to 32
Bits 32-63 turned on for DIAGs 33 to 64

N
AN
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Initially

Set by

SEMDBD
SEMDBD
SEMDBD
SEMDSD
SEMDBD
BTSTRP
BTSTRP
BTSTRP
TTLPARE
TTLPGE
TTLPGE
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMOBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD

SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD

SEMDBD
CONMSG
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2.4.1.9  XLINK (Link Specification Tabie - Won-resident Edit)

Description

This Link Specification Table (see also 2.4.2.7) contains an entry corresponding to each
OMAP module within the MPL (2.4.2.2) table. These entries are indexed by MPL position and
are thus ordered the same as the MPL entries. Each entry contains a key indicating the
links in which the module resides.

Created in Module

XLINK data is created from the LNKSPC (2.4.2.7) and MPL (2.4.2.2) tables by the XGPIBS
subroutine within the XGPI (4.7) module.

Table Format

—
Word 1 i LXLINK

2 MAXLNK

3 Key Entry #1 (sample)

. Key Entry #2

. Key Entry #3

N

TN _
— e

Word Item Description
1 LXLINK Length of table (number of entries)
2 MAXLNK Maximum permissable link number
3,N Key Link residence key for the corresponding MPL entry

The content of this Key word is identical to the Key word within LNKSPC (2.4.2.7) for the
machine type currently operating. See section 2.4.2.7 for an explanation of the content.

Notes

1. The XLINK table must contain an entry in the same order for each module that is
in the MPL (2.4.2.2) table.

2. XLINK table is located in /XLINK/.
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2.4.2 Executive Tables Not Permanently Core Resident -

2.4.2.1 PSCAR (Operation Sequence Control Array)

Description

The Operation Sequence Control Array (@SCAR) controls the sequence of modules executed and
aids in communicating data between modules.

The @SCAR is generated from a DMAP instruction sequence supplied by the user or selected
from the Rigid Format library. In general, an @SCAR entry is a DMAP statement which has been
translated to a more readily usable form for internal use.

The four @SCAR entry format types are:

1. Type 1 or F (functional) format is used for all functional modules excent output
processors. '

2. Type 2 or @ (output) format is used for output processors.
3. Type 3 or C (control) format is used for REPT, JUMP, CAND and END DMAP instructions.

4. Type 4 or E (executive) format is used for SAVE, CHKPNT, PURGE and EQUIV DMAP
instructions.

Created in Module

XGPI.

Table Format

Word 1 N

2 RN
3 I- Ml [ T

1.5._ LR W : | S, |
4 Module Entry Header Section
5 Name
6 E;' DIN

j31 1

7 Format of this
. gsection is dependent % Entry Data Section
N on vailue of T
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Word Item Description
1 N Integer - number of words in entry.
2 RN Integer - record number of entry in @SCAR table.
3 MI Integer - module index number assigned according to module's

position in MPL and used to access the module's link specifica-
tions in /XLINK/.

T Integer - format type code (1, 2, 3, or 4) for data section
of entry.
4,5 Name BCD - module namé is same as DMAP instruction name except when
T=4,
6 A EX Execute flag. EX = 1 indicates module is to be executed.
DIN Integer - DMAP instruction number which generated this entry.

Data Section Format for Type 1 or F Format:

Word 7 NIP

8 DATA BLOCK
9 NAME
- —_———— — — ——7Sample entry Input
AP TP Data Block
10 LTU NTU Subsection
ERIEL 17)16 {15 1
i .
; .
8+NIP*3 NpP
9+NIP*3 DATA BLOCK
104NIP*3 | NAME ]
_——— — — — —4y Sample entry Qutput
AP TP Data Block
11+NIP*3 LTU NTU , Subsection
31]3¢0 17]16 |18 1
9+NIP*3+NOP*3 NS
10+NIP*3+NOP*3 NP
" c
TI+NIP*3+N0P*3 :]g IL |3 Sample entry Parameter
— — = — — = — =) (variable length)/ Subsection
- 0 i'
: % . $
N (Not used)
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Word Item Description
7 NIP Integer - number of data blocks input to module as specified
in MPL.
8,9 NAME BCD -~ name of first input data block specified in DMAP instruc-
tion or zero if none specified.
10 AP Append flag used by subroutine XSFA and set by X@SGEN if APPEND
is specified for data block in a FILE DMAP instruction.
LTU Integer - last time used. @SCAR record number of entry after
which data block will .no longer be saved.
TP Tape flag used by subroutine XSFA and set by X@SGEN if tape is
specified for data block in a FILE DMAP instruction.
NTU Integer - next time used. @SCAR record number of entry where
data block is next referenced.
8 + NIP*3 NgP Integer -~ number of data blocks output from module as specified
in MPL, .
9 + NIP*3, NAME BCD - name of first output data block specified in DMAP instruc-
10 + NIP*3 tion or zero if none specified.
11 + NIP*3  AP,LTU, Same descriptions as word 10.
TP,NTU
9 + NIP*3 + NS Integer - number of scratch data blocks used by module as
NIP*3 specified in MPL.
10 + NIP*3 + KNP Integer - number of parameters used by module as specified in
NGP*3 MPL.
110; NIP*3 + CV Constant/variable flag. Flag indicates meaning of IL.
N@P*3
IL Integer - VPS index/length of constant. If CV = 0 the parameter

is a constant whose valuye is stored in the next IL words (i.e.,
words 12 + NIP*3 + N@P*3 through 11 + NIP*3 + N@P*3 + IL).

If CV = 1 the parameter is a variable whose value is stored in
the VPS table. IL points to the value in VPS.

Remarks:
1. A module with 0 input files in the MPL is given 1 null input file (i.e., NIP=1,
NAME=(0,0), AP/LTU/TP/NTU=0) by XSPSGN.

2. NOP must be non-zero otherwise the format type (T) is changed to 2 by XS@SGN.

(see Type 2 format)
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Data Section Format for Type 2 or 0 Format:

Word 7 NIP
8 DATA BLOCK
9 NAME |
e - ————— —_——— Sample entry Input Data Block
AP TP Subsection
10 LTU NTU .
31430 17]16 {15 1
£
:, £
8+NIP*3 NS
9+NIP*3 NP
C
JO+NIP*3 L Parameter
. Sample entry Subsection
%_53‘— — —— ———— —-t\(variable length)
.o . =
N :.r
N

Type 1 format description is applicable to type 2 format above.

Data Section Format for Type 3 or C Format:

Word 7 = N
Word Item
N RRN

31 RRN 17(16 I 1

Description

Integer - re-entry record number. Indicates @SCAR record to
jump to for JUMP, REPT and C@ND DMAP instructions. Mot
applicable for EXIT so RRN = 0.

Integer - index into XCEITBL for REPT or EXIT DMAP instruction.

Pointer to parameter value in XVPS table if COND DMAP
instruction. Not applicable for JUMP so I = Q.
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Data Section Formats for Type 4 or E Formats:

Word 7 NP \
8 IV
................. Sample entry ‘ Format for
9 I8 % SAVE DMAP
instruction
: :
N |
Word Item Description
7 NP Integer - number of parameter values to be saved (i.e., numbep
of entries).
8 1V Integer- pointer to parameter value in VPS.
9 I8 Integer - pointer to parameter value in blank common.
Word 7 NDB )
8 FIRST DATA
9 BLOCK NAME

‘Format for CHKPNT

5 2 DMAP instruction
4
N-1 LAST DATA
N BLOCK NAME J
Word [tem Description
7 NDB Integer - number of data blocks names in 1ist.
8 thru N NAMES BCD - Tist of data blocks to be checkpointed.
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NDB

NAME

LTU
NTU

Iv

DATA BLOCK AND TABLE DESCRIPTIONS

Word 7 NDB

8 PRIMARY DATA

9 BLOCK NAME
10 LTU NTU

30 17]{15 1 Format for PURGE or
EQUIV DMAP instruction

" DATA BLOCK

12 NAME

N 1y /

Description

Integer - number of data block names in first group. There
may be one or more groups.

BCD - name of primary data block for first group.
Same as Type 1 Format.

Integer - pointer to parameter value in VPS table.
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THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY.
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@SCAR is located in named common block /XGPI1/ while module XGPI is generating it.

After generating PSCAR and prior to exiting XGPI the PSCAR is written on the Data Pool
File. The @SCAR file header ID is XPSCAR.

By setting DIAG 4 or requesting the'QSCAR option on the XDMAP DMAP statement, a detailed
PSCAR listing may be obtained. Each of the four types of BSCAR records is processed and

printed according to its own format. Common header information is printed for all DMAP
instructions. The format of the output is:

a) Header Data
@#SCAR record number, module type, module name and DMAP instruction number.
b) Type 1 and 2 Formats

Input and output data blocks - for each input data block the name and @SCAR
attributes are given in the format:

NAME AP/LTU/TP/NTU

where these symbols are as defined above. A null data block is indicated.
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2.4.2.2 MPL (Module Property List)

Description

The Module Properties List contains information needed by the module XGPI to correctly
generate @SCAR table entries for executable DMAP instructions and/or to determine whether or
not the DMAP instructions adhere to the calling segquence described in section 4, Module
Functional Descriptions.

Created in Module

XGPI (Block Data Program XMPLBD).

Table Format

There are two formats used in the MPL, one for Declarative (FILE, BEGIN, LABEL), Executive
(CHKPNT, EQUIV, PURGE, SAVE) and Control (REPT, JUMP, COND, EXIT, END) DMAP modules and the other
for functional modules. A1l entries in the MPL are integer except for module names which are
BCD and BCD parameter values. Modules are in alphabetical order with the exception of substruc-
turing modules which follow module ZMCE2.

Format for Declarative, Executive and Control Modules:

Word 1 N=4

2 Module

3 Name -

4 F
Nord Item Descrigtioh
1 N Number of words in entry.
2,3 Name Name of DMAP module.
4 F PSCAR format type code

3 = Control module (C format)
4 = Executive module (E format)
5 = Declarative module (D format)
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Format for Functional Modules:

Word 1 N
Module
Name
F
IpP
ppP
S

Z2 0O N e W N

Parameter List T } Variable Lenath

Word It ’ Description

1-3 Same as format for Declarative, 'Executive and Control modules.

5

4 F F =1 implies medule has input and output data blocks

F = 2 implies module has no output data blocks, e.g.,
§FP, SETVAL etc.

5 IP Number of input data blocks.

6 P Number of output data blocks.

7 S Number of scratch data blocks.

8=N Parameter List (omit if no parameters).

The parameter list for a module contains the types of all parameters residing in blank
common that are referenced by the module. The order of the parameters in the MPL entry must
coincide with the order of the parameters in blank common. Space must be allowed for a default
value if the parameter type code is positive. The space following a positive type code will
contain the default value if the type code is integer or BCD, otherwise the space will contain
an index into another table which contains the default value.

Type Code Space Needed for Default Values
1 = integer 1 word
2 = real, single precision 1 word
3 = BCD : 2 words
4 = real, double precision 2 words
5 = complex, single precision 2 words
6 = complex, double precision 4 words
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An example of all possible entries in a parameter list follows. Note that for each parameter only

the first index word will appear in the XMPLBD Block Data subprogram.

Word

1 8 = Integer type code.

-3 9 = Integer default value.
-1 10 = Integer type code (no default value).

2 11 = Real, S.P. type code.

1 12 = Index into table containing a real S.P. default value.
-2 13 = Real, S.P. type code (no default value).

3 14 = BCD type code. :

ABCD | 15 {Bcn default value (2 words).

|_EFGH 16
-3 17 = BCD type code (no default value).
4 18 = Real, D.P. type code. 4
1 19 {Index into table containing a real D.P. default value.
1 20 ~ \Note <index is in both words.
-4 21 = Real, D.P. type code (no default value).
5 22 = (Complex, S.P. type code.
g Sz = {Index into table containing a complex S.P. default value.
{_ -5 25 = Complex, S.P. type code (no default value).
6 26 = Complex, D.P. type code. .
g gg = {Index into table containing the real part of the complex D.P. default value.
2 gg - {Index into table containing the imaginary part of the complex D.P. default
value
-6 31 = Complex, D.P. type code (no default value).
Notes

1. MPL table is located in named common block /XGPI2/.

2. The default value table is located in named common block /XGPI2X/.

3. The following printout, generated automatically by NASTRAN subroutine MPLPRT when DIAG 31
is present, presents the contents of XMPLBD in readable format. The meaning of the various entries

is given below.

ltem Description

MPLID Module identification number

NWDS : Number of words for this entry

WD1 Pointer to the first word of the entry in /XGPIl/
MPD-NAME Module Name

TYP Module Type

IN Number of Input Data Blocks for module

auT Number of Qutput Data Blocks for Module

SCR Number of Scratch Data Blocks for Module
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Description

Sum of IN, @UT and SCR; this item will be flagged
with the symbol *** if the allowable maximum
number of total files is exceeded. Depending on
the design and usage of the module, this may or
may not result in execution time failure.

For functional modules having parameters, the following information is presented:

Item
ID
TYP

p
DEFAULT
W1-W2

FLG

Description

Parameter number for module

BCD ~ Alpha numeric

INT - Integer

RSP - Real, Single-Precision
RDP - Real, Double-Precision
CSP - Complex, Single-Precision
CDP - Complex, Double-Precision

Pointer to entry in /XGPI1/
MPL default value (if any)

Blank common indices for first and last
words of parameter

The symbol *** will appear whenever a parameter
of type CSP, ROP or CDP begins on an even numbered
word of blank common. This can cause boundary
alignment problems if the data is directly
addressed by variables having the types indicated.
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- / f

MIDULE PROPFRTIES (1 C<ST
------- P ARAMETERS - = -~ - - =

MPLID NWDS WDl MOD-NAME TYP [N OUT SCR TOT ID TYP P NEFAULT (1F ANY) Wl-W2 FLG
1 4 1 FILF 5
? 4 5 REGIN 5
3 4 9 CHKPNT I3
4 4 13 LAREL 5 .
5 4 17 REPT 3
4 & 21 Jump 3
7 4 2% COND 3 o
]
A 4 29 SAVE 4 =
(o)
—
9 4 33 PURGE 4 3
e
10 4 37 EOQUIV 4 =
[ ]
11 4 41 END 3 o
o
ol
12 4 45 EXIT 3 m
=
13 20 49  (NONE) a
N =
14 13 69 ADD 1 2 1 0 3 3
1. CSP 76 ( 1.0000F+00, 0. ) 1- 2 S
2. CSP 79 ( 1,0NnDOF+00, O. ) - 4 b7
15 22 82 ADDS 1 5 1 0 6
1. €SP 89 ( 1,0000FE+00, 0. ) 1- 2
2. CSP 92 ( 1,00n0E+nn, 0, ) 3- 4
3. €SP 95 ( 1,0000F+00, O. ) 5- 6
l'o CSP 98 ( 1.0000F+00p 0- , 7’ 8
5. CSP 101 ( 1.,0000F¢n0, g, Y 9-10
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MUDUL E P RO P FRTTIFS t 1T s
------- P AP AMF T EPRP S = w = — o _ o _
MPLID NWDOS wnN1l MOD-NAME TYP IN OUT SCK TFOT In Type (4 NEFAULT (IF ANY) ¥1-W2 FLG
16 10 104 aMG 1 2 4 5 11
le INT 111 == NN DEFAULT -~ 1
2. INT 112 -= N7 NEFAULT -- 2
3. INT 113 == NN DEFAULT -~ 3
17 11 114 awmp 1 10 3 14 27
le INT 121 == N DEFAULT -~ 1
2. INT 122 == NN NDEFAULT -- 2
3. INT 123 | 3
L) 12 125 APD 1 8 12 5 25
' 1. INT 132 ~= NN NEFAULT -- 1
2. INT 133 == N PNEFAULT -—- 2
3. INT 134 == NI DEFAULT -- 3
4. RSP 135 n. 4
19 10 137 A8M6 1 4 1 1 b
le INT 144 -= NN NEFAULT —- 1
2+ INT 145 == NN DEFAULT -~ 2
3. CSP 146 == N DEFAULT —- 3- 4
20 12 147 CASE 1 2 1 0 3
l. RCD 154 == NN DEFAULT -- 1- 2
2. INT 155 1 3
3. INT 157 -1 4
21 15 159 (CvCT1 1 1 2 3 6
1. BCD 164 == NN DEFAULT —-- 1- 2
2. RCO 167 == N NEFAULT -- 3- 4
3. INT 168 == NN DEFAULT -- 5
4. INT 169 ~= NN NEFAULT -- 6
5. INT 170 1 7
6. INT 172 1 e

SNOIL4I¥IS3A 378v.L 3IAILND3X3
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MPLID NWDS
22 16
23 10
24 11
25 9
26 10
N\
27 7
28 14
29 7

wn1l

174

190

200

211

220

230

2137

251

MND-NAME TYP [N

cyCv2

CFAD

CURV

(NONE)

DDR

DDR1

ODR?2

NNRMM

1 6
1 5
1 6
1 1
1 2
1 9
1 11

MUDULE

ouy

5

SCR

6

2

PROPFRTIFS

1071

17

21

13

18

23

ID T1YP P
1. BCD 1£1
2. INT 187
3. INT 183
4, INT 184
5. INT 186
6. INT 188
1. INT 197
2. INT 198
1. INT 207
2. INT 209
l. BCD 2?27
2. BCD 228
3. BCD 229
———e= N0
l. BCD 244
2. INT 245
3. INT 247
4. INT 249

t

DEFAUNLT

T sz

== NN DEFAULT
== NA DEFAULT
-~ Nl DEFAULT

-1
1
1

== NN DEFAULT

1

~1
0

PAR AMETERS
(IF ANY)

== NN DEFAULT ~--
~= NN DEFAULT -~
-~ NN DEFAULT --

P ARAMETEHR

~= NO DEFAULT --

-1
-1
-1

PARAMETTERS

Wl-W2 FLG
1- 2
3
4
5
6
7
1
2
1
2
1- 2
3- 4
5- b
EXIST
1- 2
3
4
5
EXI ST

- —— -
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M JDUL E PRUPFRTTIFS LI st
....... D A0 AMETJTERS ==« - - =

MPLIN NWDS wWD1 MOD-NAME TYP IN QOUT SCK TOT in vye P DEFAULT (1F ANY) Wl-W2 FLG
30 21 258 DeCOMP 1 1 2 4 7
1. INT 265 0 1
2. INT 267 o 2
3. RDP 269 ﬂ. 3" 4

4. CSP 272 ( 0. ’
5S¢ INT 275 0 7
6. INT 277 0

31 12 273 DIAGONAL 1 1 1 ) 2

1. RCD 286 CNLUMN 1- 2
2. RSP 289 1.0000€400 3
32 19 291 noen 1 4 11 4 19
1. INT 298 -~ NN DEFAULT —- 1
2. INT 299 -= N9 DEFAULY -- 2
3. INT 1300 ~~ NN DEFAULT -- 3
4, INT 301 ~— NN NEFAULT -- 4
. 5. INT 1302 -= N DEFAULT -~ 5
. 6. INT 303 ~= NO DEFAULT -- 6
& 7. INT 304 -— NN DEFAULT -- 7
© 8. INT 305 -= N0 DEFAULT —~- 8
= 9, INT 1306 == NN DEFAULT —- 9
g 10. INT 307 1 10
~ 11. INT 1309 -— NI DEFAULT -- 11
S
~4
& 13 16 310 DSCHK 1 3 0 3 6
le RSP 317 —-= N0 DEFAULTY -- 1
2. RSP 318 -= NN DEFAULT -- ?
3. INT 1319 —— NN DEFAULT -- 3
a 4, INT 320 -= NN NEFAULT —- 4
5. INT 1321 -— NN NDEFAULT —-- 5
6. INT 132? -= NN NEFAULT =-- 6
7. INT 3213 —— NO DEFAINLT -- 7
B. INT 324 -~ N0 NEFAULT —-- 8
9, INT 1325 -= NN DEFAULT -~ 9

SNOILJI¥IS3a 378Vl 3AILAJ3X3



(8L/62/21) 0g-t°2

MODUL ¢ PR OPFRTTIES t 1T s 7
------- P AP AMFTERS - - -« - _

MPLID NWOS WDl MOD-NAME TYP IN 0UT SCR 107 I TYP P DEFAULT (1F ANY) W1-W2 FLG
1 8 326 DSMGL 1 10 1 1 12
1. INT 1333 == NN DEFAULT -~ 1
15 11 334 NSNG2 1 11 7 0 18
1. INT 134) 0 1
2« INT 343 == N7 DPEFAULT -~ 2
3« INT 344 ~= NN DEFAULT -~ 3

316 20 345 {NDONE)

37 33 345 NDYMMODL 1 8 8 10 26
1. INT 1377 -1 1
2. INT 137% -1 2 o
3. INT 1376 -1 3 A
&, INT 378 -1 4 3=
5. PSP 380 -1.,0000€+00 5 =2
6. RSP 1382 -1.N000E+00 6 4
7. BCD 384 ABCDEFGH 7- @ =
8., RDP 387 -1.00000400 9-10 =
9. €SP 390 (-1.0000F4+00,-1.0000E+00) 11-12 o
10. COP 393 (-1,0000MP40N0,-1,0000D0+00) 13-16 §
: —
318 33 399  puyMmapz 1 8 8 10 26 m
1. INT 405 -1 1 =2
2. INT 407 -1 2 a
3. INT 409 -1 3 fo
4, INT 411} -1 4 =
5. RSP 413 ~1.0000E400 5 S
6. RSP 415 -1,0000€400 6 5
7. BCD 417 ARCDEFGH 7- 8
b. ROP 420 -1.00000+00 9-10

9. €SP 423 (-1.0000F4+00.-1.0C00€+00) 11-12
10. CDP 424 (=1.00000400,-1,00000+00) 13-16




(8L/62/21) le-v°2

AN

M ODUL e Pk OPERTTIGES

- e e e e - .

MPLID MNWDS WD1 MOD-NAMF TYP N UT  sSCR 10T 10 tye

39 33 431 DUMMOD3 1 8 B 10 ’6

40 33 464 DUMMODY 1 ] 8 10 26

10.
41 20 497 (NQONE)
42 11 517 FMAL 1 5 2 3 10

1.
2.

coe

INT
INT
INT
INT
RSP
RSP
acn
RDP
cse
cor

INT
RSP

43¢
440
442
444
446
44p
450
453
456
459

471
673
475
477
479
481
483
486
489
492

524
526

IF ANY)

et |
-1
-1
-1
-1.0000E400
-1.0000€+00
ARCDEFGH
-1.00000+00
{-1.0000F+00,-1.0000€+00)
(=1.00000400,-1.00000+00)

-1
-1
-1
-1
~1.7000E+00
-1.0000E+00
ARCDEFGH
-1.0000D+00
(-1.0000F+00,-1.0000E+00)
(-1.000010490,-1.00000+00)

-1
1.0000£+400

T
METERS - - -
Tt
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MOOULE PkOPFPRTIIFS {157
------- PARAMFE TFRS - = = - o - _ .

MPLID NWDS WDl MOD~NAME TYP [N Qui SCk 10f In 1Ye  p PEFAULT (IF ANY) W1-W2 FLG
43 41 528 - gMG 1 6 6 3 15
1. INT 535 -1 1
2. INT 537 -1 ?
3, INT 5139 -1 3
4, INT 541 -1 4
5. INT 543 -1 5
6. INT 545 -1 t
7. INT 547 -1 7
8., INT 549 -1 8
9, INT 551 -1 9
10. INT 553 -1 10
11. INT 555 -1 1n
12. INT 557 -1 12
13. INT 559 -1 13
14, INT 561 -1 14
15. INT 5613 -1 15
16« INT 565% -1 1e
ro 17. RSP 567 1.0000F-07? 17
-
& 46 11 569 FAl 1 6 4 6 16
N 1. INT 576 ~= NN DEFAULT -- 1
= 2. INT 5§77 -— NN DEFAULT —- 2
R 3. INT 578 0 3
o
3 4% 12 580 FA2 1 3 4 0 7 : :
& 1. INT 587 == NN DEFAULT -- 1
2. RSP s5a8B -~ N1 DEFAULT -- 2
3. BCD 589 YES 3~ 4
46 15 592 €RS 1 3 1 0 4
1. INT 599 0 1
2. INT 601 1 ?
3. INT 403 ) 3
4, INT 605 0 4
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(8L/62/21) €e-v'2

MuUuDULEF

MPLID NWNRS WOl  MOD-NAME TYP 1IN Qut  SCR  IgTY
@7 13 407 FPLG 1 t 9 4 17
48 17 620 FRRD 1 11 4 d 23
49 18 637 (NONE)
50 9

655 61 1 8 1 6 15

Ip Ty p
l. RCD  Al4
2. INT 615
3. RCO 617
1. BCD 627
2. BCD 628
3. INT 629
4, INT 630
5. INT 631
6. INT €32
7. INT 633
8. INT 634
9. INT 635
1. INT 662
2. INT 663

NN
NN
NO
N0
NQO
NN
NO)
N7

NN
N0

DEFAULT
NEFAULT
NEFAULT
NEFAULT
NEFAULT
DEFAULT
NEFAULT
NDEFAULT
1

NEFAULTY
PEFAULT

|
[

Wl-W2 FLG
1- 2
3
4- 5
1- 2
3- ¢4
5
6
7
e
9

10

11
1
2

SNOILAIY¥IS3a 378vL 3AILNI3X3



(8L/62/21) vE=9°2

bidDUL E P OPFRITITFS T ST
------- P AP AMFTJTERS ===« =
MPLIN NWNS WwN1 MOD-NAME TYP IN QUT SCk  TOT In TYP P NSEABLT (IF ANY) W1-W2 FLG
51 24 664 GXAD 1 10 8 6 24
1, RCD &71 -~ Nf DEFAULT —- 1- 2
2. BCD 672 ~= NN NEFAULT -- 3- 4
3. ACND 673 -- NN DEFAULT -~ 5- &
4. RSP 674 -~ NN DEFAULT -~ 7
5, RSP 675 —— NN DEFAGLY -~ 8
6. RSP 676 -- NN NEFAULT -- 9
7. INT 677 -- NN DEFAULT -- 10
8. INT 678 -~ NN DEFAULT -- 11
9. INT 679 ~— NN DEFAULT -~ 12
10, INT 680 -- NN DEFAULT -~ 13
11. INT 681 -= N0 DEFAULT -- 14
12. INT 682 -= NN DEFAULT -- 15 o
13. INT 683 -~ NN DEFAULT -- 16 b
14, INT 684 ~— NN DEFAULT =~ 17 »
15. INT 685 == NA DEFAULT -~ 18 2
16. INT 686 -~ NN DEFAULT -- 19 b=
17. INT 687 —= NN DEFAULT -~ 20 :
=
52 19 688 GKAM 1 9 4 4 17 : o
1. INT 695 -= NN DEFAULT =-- 1 P
2. INT 696 -~ NN DEFAULT -- 2 2
3. RSP 697 -- NN DEFAULT -- 3 m
4, RSP 698 -~ NN DEFAULT -~ 4 =
5. INT 699 -= N DEFAULT -- 5 a
6. INT 700 -= Nf) DEFAULT -~ 6 &
7. INT 701 -- N0 DEFAULT -- 7 3
8. INT 702 -~ NN DEFAULT -- 8 o
9. INT 703 1 9 G
10. INT 705 -1 10
51 11 707 Gel 1 3 6 2 11
1. INT 714 - NO DEFAULT -~ 1
2. INT 715 -= NN NEFAULTY -- 2
3., INT 716 1 3
54 7 718 GP2 1 ? 1 4 7 eeeee NP P ARAMETETRS E X 1S T ~—aee




MUDULE PROPFRTIFS L T1ST
------- P AP AMF T ERS - « — =« = =~ —~ -
MPLID NWDS WwD1 MOD-NAME TYP [N OUT SCK 10T ID TYp P NEEAULT (IF ANY) Wl-Ww2 FLG
55 12 7125 GP3 1 3 2 2 7
1. INT 732 -= NN DEFAULT —- 1
2. INT 733 1 ?
3. INT 7135 1 3
56 22 737 GP4 1 6 4 2 12
1. INT 744 —— NN DEFAULT -- 1
2. INT 745 -= N DEFAULT —-— 2
3, INT 748 -— N0 DEFAULT -- 3
4. INT 747 -= N7 DEFAULT -- 4
5. INT 748 -~ NN DEFAULT -- 5
6. INT 749 -~ NN DEFAULT -- &
7. INT 750 -= NN NEFAULT -- 7
8., INT 751 -~ NN DEFAULT —- 8
9. INT 752 -—= NN DEFAULT -—- 9
10. INT 753 : 1 10
11, INT 755 -1 11
ro 12. INT 757 0 12
s
& 57 10 759 GPCYC 1 3 1 2 6
o 1. BCD 766 --— NN DEFAULT -- 1- 2
= 2. INT 767 1 3
r
§ 5@ 8 769 GPFDR 1 9 2 4 15
3 1. BCD 776 ~— NN DEFAULT -- 1- 2
59 9 777 GPSP 1 4 1 0 5
1. INT 784 1 1
A0 11 785 GPWG 1 4 1 4 9
1. INT 793 -1 1
2. RSP 795 1.N000€+00 2
. 51 20 797  (NONE)
kS
\
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(8£/62/21) 9c-v°2

MPLID NWDS
62 13
b3 14
he 14
65 13
66 13
47 13
A8 11
69 7

Wil

817

A30

A4

858

871

894

R97

908

MODR-NAME TYP

INPUT

INPUTT]

INPUTTZ

INPUTT?

INPUTTSG

MATGEN

MATGPR

MATPRN

1

N

IN

5

MUDULE

yut

5

SCK

0

PRODPFRTTIEFS

- e e e = e e

TO7

10

10

1.
2.
3.

1.
2.

l.
2e

INT
INT
BCD

INT
INT
aco

INT
INT
INY

INT
INT
INT

INT
INT
INT

BCD
8cD

824
az2e
828

A37
839
R41]

51
BS53
855

865
867
869

878
8RO
882

891
893
895

904
Q05

I s 71

PARAMETFRS
NEFAINLT (IF ANY)

-1
0
0

0
0
XY XXXAX

0
11
XXXXXXXX

-1
0
0

10
-1

(- =)

== NO DEFAULY --
Y

P AR AMETTER

S

Wl-w2 FLG

w N =

W N e W N e

w N

- ———

SNO11d1¥2S30 378V1 ONV %2078 vivad




——————— P AP AMFETERS - ~ « = 0 o o -

MODULE PROPFERTIES (1 ST
MPLID NWDS WD1  MOD-MAMF TYP [N OUT SCR  INT ID 1Y p NEEAULT (IF ANY) Wi-w2 FLG
70 11 91% MATPRT > 1 0 0 1
1. INT 927 0 1
2. INT 924 0 2
n 7 926 MCEl 1 2 1 7 10 eeeee NN P ARAMETERS EXIT ST —ocee
7> 7 931 MCF? 1 6 4 6 16  eeeea NG ° 8R AMETERS F X1G6§T ~eeem
73 17 940 MERGE 1 6 1 0 ?
1. INT 947 -1 1
2. INT 949 0 2
3. INT 951 0 3
4. INT 953 0 4
5. INT 955 0 5
74 20 957  (NONE)
o 75 20 977 MODA 1 o 4 0 4 _
- 1. RSP 984 —= NN DEFAULT --— 1
& 2. RSP 985 -~ NN NEFAULT ~- 2
= 3. RSP 986 -- N1 DEFAULT -- 3
= 4, RSP Qf7 -- NO NEFAULT -- 4
S 5. RSP 988 —— NN DEFAULT ~- 5
o 6. INT 989 -= NN DEFAULT -- 6
3 7. INT 990 ~~ NN DEFAULT -- 7
A 8. INT 991 ~= NN DEFAULT ~- 8
( 9, INT 992 -= NN NEFAULT -- 9
| ‘ 10. INT 993 -— NI DEFAULT ~-— 10
| 1. RSP Qo4 -= NO DEFAULT ~- 11
12. INT 995 -- NN DEFAULT —-— 12
13. INT 994 -= N7 DEFAULT ~- 13
76 10 997 MODACC 1 6 5 0 11
1. BCD 1004 ToAN 1- 2
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DATA BLOCK AND TABLE DESCRIPTIONS

2.4-38 (12/29/78)




MODUDLE PR OPERTTIES L1 SsST
------- © AR AMETERS = - ~ = - =« =

MPLID NWDS WNL MAN-NAME TYP IN 0OUT SCR TOT 10D TYP p DFFAULT C(IF ANY) Wil-W2 FLG
77 18 1007 MNDA 1 3 4 0 7
1. RSP 1014 -= NO DEFAULT -- 1
2. RSP 1015 -= NO DEFAULT -- 2
3, PSP 1016 -= NI DEFAULT =-- 3
4, RSP 1017 —— N DEFAULT -- 4
5. INT 1018 -— NN DEFAULT -- 5
6. INT 1010 ~— NI DEFAULT -~ 6
7. INT 1020 -= NO NEFAULT -- 7
8. RSP 1021 -— NN NEFAULT -- e
9, INT 1022 -- NN DEFAULT -- 9
10. INT 1023 ~— NN DEFAULT —- 10
11. INT 1024 —— N0 DEFAULT -- 11
7R 8 1025 MOOC 1 2 0 0 2 _
1. INT 1032 —~ NN DEFAULT -~ 1
o 79 14 1033 MPYAD 1 3 1 1 5
. 1. TINT 1040 —~— N1 DEFAULT —- 1
& 2. INT 1041 1 2
0 3. INT 1043 1 3
- 4., INT 1045 0 4
QJ .
D 80 14 1047 MIRXIN 1 5 3 7 15
N l. INT 1054 —-= NI DEFAULT -- 1
@ 2. INT 1055 -1 2
3. INT 1057 -1 3
4, INT 1059 -1 4
81 11 1061 OFP 2 6 0 0 6 :
1. INT 1068 0 1
2. INT 1070 -1 2
a2 10 1072 OPTPR1 1 5 1 1 7
, 1, INY 1070 -= NN DEFAULT -- 1
. 2. INT 1080 ~= N0 DEFAULT -- 2
3. INT 1081 —— N} DEFAULT -- 3

P

SNOILJIY¥JS3Q 379Vl 3JAILN33X3



(8L/62/21) op-v°2

MODULe PROPFRTIFS (157
------- P AR AMFETERSS - - o _ _ _ __
MPLID NWDS w0l  MOD-NAME TYP IN aUT SCR Ty I0 Ty p DEFAULT (IF ANY) Wl-W? FLG
83 12 1082 OPTPR? 1 3 2 0 5
l. INT 1049 == N PEFAULT -- 1
2. INT 1090 -~ N PEFAULT -- 2
3. 'INT 1091 -- NO DEFAULT -- 3
4. INT 1092 0 4
94 20 1094  (NONE)
a5 9 1114 QuTPUT 2 1 0 0 1
: 1. INT 1121 -1 1
A6 14 1123 QUTPUTL 2 5 o o 5
1. INT 1130 0 1
2. INT 1132 0 2
3. RCD 1134 XXX XN XXX 3~ 4
87 14 1137 QUTPUT2 2 5 0 0 5 '
1. INT 1164 0 1
2. INT 1146 n 2
3. BCD 1148 YXXXXXXX 3~ 4
88 22 1151 OUTPUTI > 5 0 0 5
1. INT 1158 0 1
2. BCD 1160 == ND DEFAULT -- 2- 3
3. BCD 1161 XY ¥ a5
4. RCD 1164 xxy 6- 7
5. BCD 1167 XXX : 8- 9
6. RCN 1170 Yy 10-11
89 11 1173 OuTPUT4 2 5 0 0 5
1. INT 1180 -1 1

2. INT 1187 10 2
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(8L/62/21) Ly=9°2

MPLID NWDS wWwD1

0

31

92

I

94

14 1186  PARAM
21 1198 PARAML
25 1219 PARAMR
23 1244 PARTN
20 1267 (NONE)

MOD-NAME TYP

1

2

2

IN

0

h

T 0 ULt

nuT

0

SCw

0

Pk OF LR TITIES

TOT

0

1.
2

4o
5.
6.
7.

1.
2.
3.
4.
5
6.
7.

1.
2.
3.
4.
Se
6.

8.

8ch
INT
INT
RSP
INT
RSP
ACO

BCD
rsSe
RSP
RSP
cse
cse
cse
INT

INT
INT
INT
INT
INT
INT
INT
INT

119
1192
1194
1196

1205
1206
1208
1210
1212
1214
1216

1226
1227
1229
1231
1233
1236
1239
1242

1251
1253
1255
1257
1259
1261
1263
1265

t

P AP AMEFTEG®RS
NEFAULT (IF ANY)

t 0.
( 0.
( 0.

I sr

NT NDEFAULT --
1
1
1
NO DEFAULTY --
1
1
0.
0
0.
N0 DEFAULT ==~
0.
0.
0,
b4 0.
» 0.
1 4 0.
0
-1
0
0
0
0
0
0
0

)
)
)

Wl-w2 FLG
1- 2

3

4

5

1- 2

3

4

5

¢

7

- 9

1- 2

3

2

5

6— 7 *%2
B— 9 #%%
10-11 #*#%
12

1

2

3

4

s

6

7

8
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(8L/62/21) 2v-v°2

MODULE PRUPFRTIES LITST
T e e e e e e = P AR AME T EEBS = @ = o = = o =
MBLTID NWDS wWNY MIN<-NAME TYP IN JUT SCw 107 In 1YP P NEFAULTY (IF ANY) Wl-W2 FLG
95 17 1787 MRFD] 1 4 4 1 9 _
1. BCD 1294 -= NN DEFAULT -- 1- 2
2. INT 1295 -— NN NEFAULT -~ 3
3. INT 1296 -~ NN DEFAULT -- 4
4. IMT 1297 -~ NN DEFAULT -- 5
9« INT 1298 -- N1 DEFAULTY —- 6
6. BCD 1299 -— N7 DEFAULT -- 7- &
7. INT 1300 0 9
8. RSP 1302 0. 10
96 14 1304 -4RED2 112 6 10 28
1. INT 1311 -= N1 DEFAULT -— 1
2. INT 1312 -- NO DEFAULT -- 2
3. RCD 1312 _ 3- 4
4. INT 1316 0 5
97 12 1718 CMRED2 1 1 6 11 28
1. INT 1325 -= NN DEFAULT -- 1
2. INT 1326 -= NN DEFAULT -- 2
3. ACD 1127 3~ 4
98 13 1330 PLAL 1 7 ¢« o 11
1. INT 1337 -- NN DEFAULT -- 1
2« INT 1338 ~-— N DEFAULT -~ 2
3. INT 1339 -- N9 PEFAULT -- 3
4, INT 1340 ~=- NN NEFAULT -- 4
5. INT 1341 -- NN DEFAULT -- 5
6. CSP 1342 -= NN NEFAULT -- 6~ T #44
99 8 1343 PLA2 1 3 3 o 6
1. INT 1350 -- NN DEFAULT -- 1
170 9 1151 PLA3 1 6 2 1 9
1. INT 135¢ -- NN NEFAULT —- 1
2. INT 11359 == NN NEFAULTY -- 2

SNOILdIYJIS3C 378¥L ANV %2078 vivd




MPLID NWDS WD}

101 10 1360

10? 80 1379

103 14 1450

104 10 1464
o
-9

L 115 11 1474
w
o
~

B 106 7 1485
~
~4

=2 107 13 1492

108 9 1505

179 7 1514

110 11 1521

MODOULE

MAND-NAME TYP IN OUT

PLAG

(NONE)

PLOT

PLTSETY

PLTTRAN

PRTMSG

PRTPARM

RANDON

RAMG]

RYMG?2

1 6 2
1 11 1
1 3 4
1 2 2
2 1 0
2 0 0
1 9 2
1 3 6
1 1 1

SCR 107
1 9
4 16
2 9
0 4
0 1
0 0.
0 11
1 10
4 6

1.
4

4,
5.

2.
1.

2.

1.
2.

3.

1.

1.
2,

INT
INT
INT
INT
INT

INT
INT

INT
INT

PROPFEFERTTIEFES

1367
1368
1369

1457
1458
1459
1460
1462

1471
1472

1481
1483

t

S

T

P AP AMFETERS -~ - - o -

PEFAULTY (IF ANY)

Wl-W? FLG

N DEFAULT —— 1
N DEFAULT -- 2

N7 NDEFAULT —- 3~ 4
NN DEFAULT -- 1
N DEFAULT -~ 2
ND NEFAULT -- 3
1 4
0 5
NN NEFAULT -- 1
-l‘ 2
0 1
0 2

R AMETERS EX TS T —=ee-

NN DEFAULT —--— 1
XX XXX XX 2- 1
Y 4
-1 1

R AMETERS EXT ST -~

1 1
1.0000£+400 ?
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(8L/62/21) vo-v°2

MPLID NWDS
111 7
112 I4
113 20
114 11
115 14
116 14
117 7
118 9
119 12
120 7

W0
1532
1539
1546

1546

1577

1591

1605

1612

1621

1633

MOD-NAME TYP N

RAMG3I 1 3
RAMGSH 1 4
(NONE)
READ 1 7
RMG 1 4
SCALAR 2 )}
SCEl 1 5
SNR1 1 11
SDR2 1 15
SOR3 1 6

our

1

BFOODUL ¢

SCr

2

]

LR

20

13

12

20

24

20

R

R T V¢S

2.
3.

2
3.
4.

1.
2.
3.

1.
2.

1.
2.
3.

ACH 1573
INT 1574
INT 1575

RSP 1584
RSP 1586
INY 1588
INT 1590

INT 159¢
INT 1600
CSP 1602

——-== NN

INT 1619
BCO 1620

RCD 1628
INT 1629
INT 1631

n

¥ S 7

P AP AMFETERSTS

OFFAULT (IF ANY)

0.

P ARAMETERS

P ARAMETERS
-= NN DEFAULT -~
== NN DEFAULT --

1
0.
0.
-1
—-= Nf) DEFAULT --
1
1
2 O
P A

- NN
- wn

1
-1

P AR AV

R &8 METERS

NDEFAULT --
NDEFAULT --

NEFAULT -~

ETFRS

Wl-w2 FLG

EXxIST

W e
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(8L/62/21) Sv=v°2

BN

121

122

123

125

MPLID NWDS WD

11 1640

31 1651

18 15682

26 1700

11 1726

MOD-NAME TYP

SDRHT

SEEMAY

(NONE)

SETVAL

SMA1

M

JODULE PRUPFRTTIFS
gutr  SCk 107 In Typ P
1 3 14
1. RSP 1647
2. INT 1649
0 0 9

1. RCD 1658
2+ INT 1661
3. INT 1662
4. BCN 1665
5. INT 1668
6. RCD 1670
7. INT 1673
&. BCD 1675
9., RSP 1678
10. PSP 16P0

1. INT 1707
2+ INT 1708
3. INT 1710
4. INT 1712
5. INT 1714
6. INT 1716
7. INT 1718
8. INT 1720
9. INT 1722
10, INT 1724

1. TNT 1733
2. INT 1734
3. INT 1735

T S 7
PR AMFTERS
FAILT (TF ANY)
.
-1
PRTINT
0
100
Sc
0
0
3.0000E+01
3.0000E+01
-= N DEFAULT --
-1
-1
-1
-1
-1
|
-1
-1
-1
== NO NEFAULT --
~— NO DEFAULT -~

-1

W1-W2 FLG

1- 2

5- 6
8- 9
10

11-12

14

QS OVODNPIPNL WN -

[

[aS I
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(8£/62/2L) 9v=-v°2

MBDODULE PRNDPERTIFS L IST
------- PARPAMETERS=-- -~ -

MPLID NWDS WD1 MOD-NAME TYP 1IN OUT SCR 107 In TYP p DEFAULT (1F ANY) Wi-W2 FLG
126 32 1737 SMA2 ] 5 2 2 9
1. RSP 1744 —— N0 DEFAULT -- 1
2. INT 1745 ~— NN DEFAULT —-— 2
3. INT 1746 -~ NN DEFAULT -- 3
4, INT 1747 -1 4
5. INT 1749 -1 5
6. INT 1751 -1 6
7. INT 1753 -1 7
8. INT 1755 -1 8
9, INT 1757 -1 9
10. INT 1759 -1 10
11. INT 1761 -1 11
12. INT 1763 -1 12 =
13. INT 1765 -1 13 3
14, INT 1767 -1 14 >
.
127 10 1769 SMA3 1 2 1 7 10 8
1. INT 1776 -~ NN DEFAULT -- 1 -
2. INT 1777 -~ NN DEFAULT -~ 2 =
3, INT 1778 -— NO OEFAULT —- 3 Z
r
128 7 1779 SsMP1 1 5 9 r JE T U—— NN PARAMETERS EXIST ——mmm e
129 7 1736 SHP2 13 1 6 10 e—ee- NP PARAMETERS EXIST -——-m- &
. (]
130 22 1793 SMPYAD 1 6 1 2 9 g
1. INT 1R00 -~ NN DEFAULT -- 1 =
2. INT 1801 1 2 2
3, INT 1803 1 3 7
4, INT 1805 0 4
5. INT 1807 0 5
6. INT 1809 0 6
7. INT 1811 0 7
8. INT 1813 0 &




(8L/62/21) ty=v°2

MPLID NWDS
131 15
132 20
133 11
134 7
135 13
136 8
137 23

Wbl

181%

1830

1850

1861

1863

18481

1889

MOD-NAME TYP [N

SOLVE 1 2
(NONE )}

$561 1 11

$562 1 7

$S63 1 6

SSG4 1 11

SSGHTY 1 17

MAODULEF

nuTt

1

SCR

)

T

8

15

15

12

18

25

INT 1822
INT 1824
INT 1A26
INT 182¢

INT 1857
INT 185¢
INT 1859

——=— NN

INT 1875
INT 1876
INT 1877
INT 1879

INT 18688

INT 1896
INT 1898
RSP 1900
RSP 1902
INT 1904
INT 1906
INT 1908
INT 1910

QO m=o

~= NN DEFAULTY --
-= NN DEFAULT -~
-1

P ARAMETT FR R

-= NN DEFAULT --
-= ND DEFAULT --
1
1

== NO DEFAULTY --

-1

-1
1.0000€-03
0.

-1
0
0

W1l-w2 FLG

N - PN

W N -

TN WN -

SNOIL4I¥IS3AC 378vL 3A1LNJ3X3
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MPLID NWDS
134 13
139 2?
140 13
141 12
142 7
143 20
144 17

Wnl

1912

1925

1947

1960

1972
1979

1999

MND~-NAMF TYP IN

Tal 1 6

TABPCH 2 5
(NONE)

TARPRY 2 1
TABPT 2 5
(NONE)

TIMFTFST 1 0

MJ3JDUL &

JUT

5

SCR

4

PRDPEPRPRTIES

Tar

15

1.

3.
4,
5

2.
3.

1.
2.
3.
4.
5.

aco
BCD
BCO
8CD
ACD

8CO
INT
INT

INT
INT
INT
INT
INT

1919
1920
1921
1923
1924

1932
1935
1938
1941
1944

1967
1968
1970

2006
2008
2010
2012
2014

1fF ANY)

-~= NN NEFAULT --

-= NN DEFAULT
1

~— N0 DEFAULT

-= N DEFAULTY

|
|

AA
AR
AC
AD
AE

== NN DEFAULTY --
0
0

PARAMETERPRS

T
MFTERS - - - - - - =
T { Wl-Ww? FLG

1
2
3
4
5
1- 2
3- 4
5- 6
7- 8
9-10
1- 2
3
&4

W N e

SNOILdIYIS30 378yl ONY %3078 Y.iva
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MPLID NWDS
145 13
146 15
17 13
148 7
149 10
150 10
151 14

w01l

2016

2029

2044

2057

2064

2074

2084

MaOaDULEF

MID-NAME TYP IN UuUT

TRD

TRHT

TRLG

TRNSP

{IMERGE

UPARTN

VDR

1 8 2
1 10 2
1 14 6
1 1 1
1 3 1
1 2 4
1 7 2

SCr

8

PROPEPT ] F S

Tor

18

19

29

10

11

1.
2.
3.

1.
2.
3.

1.

2.

1.
r
3.
4.

6.

rRsSep
RSP
INT
INT

INT
INT
INT

BCO
BCD
BCD

8Co
BCD
8co

RCD
aco
INT
INT
INT
INT

2023
2024
2025
2026
2027

20136
2038
2040
2042

2051
2053
2055

2071
2072
2073

2081
2082
2083

2091
2092
2093
2094
2094
2097

t v <7
P AR AME T ERS
NEFAULT (IF ANY)

NO DEFAULT —--

NN NDEFAULT —-
NA DEFAULT —--
NN DEFAULT --

-1
5.5000E-01
0.

-1

-1

-1

-1

0

R A METER

N0 PEFAULT --
MO NPEFAULT -—-
N DEFAULT --

NN DEFAULT --
N DEFAULT --
NO DEFAULT --

NN DEFAULT —--

NN NEFAULT --

NN DEFAULT --
0

MO DEFAULT --

N NEFAULT --

Wl-w? FLG

1- 2
3
4
5
6
1
2
3
4
1
2
3
1- 2
3- &4
5- 6
1- 2
3- 4
5- 6
1- 2
3- 4
5

SNOILdI¥IS30 378vL 3AILNI3X3



" JDULE PRGPFERTIFES LIST
------- P AR AMFTFEFRS ===« =
MPLID NWDS WDl MOD-MAME TYP IN OUT SCKk Tar In vyp P DEFAULT {(IF ANY) Wl-w2 FLG
152 16 2098 VEC 1 1 | U 2
1. BCD 2105 -~ NN DFFAULT -~ 1- ?
2. BCD 2106 CMp I- 4
3. BCD 2109 cnMp 5~ 6
4., INT 2112 0 7
153 20 21}4 (NOANE)
1596 7 2134 xvypLOT 2 1 0 2 Y NN P APRPAMETERS EXI1 ST -—--nx
155 7 2141 XYPRNPLT 2 1 0 0 1 eemee NO PARAMETERS EXTI ST ————
156 19 2148 XYTPAN 1 6 1 5 12 £
1. BCD 2155 TRANS 1- 2 3
2. RCD 2158 snt 3- 4 o
3, INT 2161 0 5 p
~ 4., INT 2163 0 & @
& 5., INT 2165 1 7 >
H =
~ o
o 157 20 2167 (NONE) .
: [v=]
Y 158 13 2187 COMB1 1 2 - 1 10 13 o
3 1. INT 2194 0 1 -
N 2. INT 2196 -= NN DEFAULT -- 2 o
N 3. RCD 2197 - 4 x
5
=
=
w

L
1




MNDDuULE PROPFRTIES t 1Ts7T
------- PARAMFTERS - - =~ - - -~ -
MPLIN NWDS WD) ™MOD-NAME TYP IN OUT SCxk 10T o 1ve P NEFAULT (IF ANY) Wl-W2 FLG
159 35 2200 COMA2 1 7 1 7 15

1. INT 2207 . == NI DEFAULT -- 1
2. RCD 2208 ~= NN DEFAULT ~-- 2- 3
3. RCD 2709 4= 5
4, BCD 2212 6~ 7
5. BCD 2215 8- 9
6. BCD 2218 10-11
7. RCD 2221 12-13
8. BCD 2224 14-15
9. 8CD 2227 16-17
10. ACD 2230 18-19

11. INT 2233 o 20

140 36 2235 EXI10 2 0 0 2 2

1. INT 2242 --— NN DEFAULT -~ 1

2« INT 2243 == NN NDEFAULT -- 2
o 3. BCD 2244 == N7 NDEFAULT -- 3- 4
- 4. BCD 2245 -~ NO DEFAULT -- 5- 6
L 5. RCD 224¢ == NO DEFAULT -- 7- 8
a 6. BCD 2247 -=— NO DEFAULT —- 9-10
— 7. BCD 2248 ~= NN DEFAULT -~ 11-12
~ 8., RCD 2249 AtL 13-14
N 9, RCD 2252 WHNLESOF : 15-16
| © 10. RCD 225% XXXXXXXX 17-16
‘ 3 11. BCD 2258 XYY XXXXX 19-20
~ 12. BCD 2261 YXXXXXXX 21-22
13. BCD 2264 XXXXNXXXX 23-24

l4. INT 2267 0 25

15, INT 2269 ' 0 26

SNOILdI¥IS3Q 378Vl 3AILNI3X3
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\rx

MPLID NWDS WD]

151

164

155

39 2271

11 2310

11 2321

16 2332

11 2348

MODULE

MOD-NAME TYP IN OQUT SCKR TGT

RCNVR 1 11 8 9 28
(NNNE)
RCOVR3 1 4 7 -3 14

REDUCF 1 2 3 2 7

SGEN 1 4 10 0 14

PROPEPRTTIFS

- e e e m e e

1. INT 2278
2. INT 2279
3. INT 2280
4. BCH 2281
5. INT 2282
6. INT 2283
7. INT 2285
8. ACD 2287
9. RCN 2290
10. BCD 2293
11. BCD 2296
12, 8CD 2299
13. INT 2302
14. RSP 2304
15. PSP 2306
16. RSP 2308

1. INT 2328
2. RCD 2329
3. INT 2330

1. INT 2339
2. INT 2341
3. RCD 2343
4. INT 2346

1. INT 2355
2. RCD 2356
3. INTY 2357
4, INT 2358

Lt 1 sy
A2 AMETERS
DFFAULT (IF ANY)

== NN NEFAULT --
~= NN DEFAULT —-
=~ NN NDEFAULTY
== N9 DEFAULT
-— N1 DEFAULY
0
0

!

0.
0,
0.

-= NN DEFAULT --
-— NN DEFAULT --
-1

-— NN DEFAULT
~= NN DEFAULT
-— NN DEFAULT
== N7 DEFAULT

- e wm s = em o .

Wl-W2 FLG
1
2
3
4— 5
6
7
8
9-10
11-12
13-14
15-16
17-18
19
20
21
22
1
2- 13
4
1
2
3- 4
5
1
2- 3
4
-- 5

SNOILdI¥JS3G 378yl ONY %2078 vivd
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MPLID NWDS UuD1

1566

167

158

169

25 2359

25 2384

37 2409

15 2446

MOD-NAME

SOFI

SOFO

SOFULY

SURPH1

Typ

1

IN

0

MOODUL e

T

b

SCR

0

PROPERTTIES

- e = e - = -

107

5

1.
2.

4a
Se
6.
7.

1.
2.
3.
4.
5
6.
7e
8.
9.
10,
1.
12.

INY
BCD
8Co
8CD
RCO
8Cch
BCD

INT
RCNH
BCO
INT
ACD
8CD
AChn
BCD
8CD
ACD
ACO
8co

INT
BCD
INT
8cn

2366
2368
2369
2372
2375
2378
2381

2391
23913
2394
2397
2400
2403
240h

2416
2418
2419
2420
2422
2425
2428
2431
2434
26437
26440
26443

2453
26455
2456
2458

I 17sT
P AR A M
NEFAULT

-=- NA

€E TFEPRS
(LF aANY)

-1
DEFAULT

-1
NPEFAULT

-1
DEFAULT
PEFAULT -~
0

Y
NEFAULT --
0

Wi-w2 FLG
1

2- 3
4- 5
6- 7
B~ 9
10-11
12-13
1

?- 3
4= 5
6- 7
B- 9
10-11
12-13
1

2- 3
4~ 5
6

7- 8
9-10
11-12
13-14
15-16
17-18
19-20
21-22
1

2- 3
4

5- 6

SNOIL4I¥IS30 378vLl 3AILNI3X3



M 17D UL E PR OPERTTITIF S L TSsST
------- PARAMFETERS - ===« « - -
MPLIN NWDS WDl MDD-NAME YYP IN Outl ScCk 10T 1D Typ P DEFAULT (IF ANY) W€1-W2 FLG
170 11 2461 PLIMRG 1 2 6 L 9
1. BCD 24648 -= NO DEFFAULT —— 1- 2
2. INT 2469 -= NN NEFAULT -~ 3
3. INT 2470 -= NN DEFAULT -- 4
4. INT 2471 -= NN NEFAULTY -—- 5
171 18 2472 {NONE)
172 9 2490 Cary 1 1 1 (¢} 2
1. INT 2497 -1 1
173 9 2499 SWITCH 7 2 0 0 2
1. INT 2506 -1 1 2
=
174 11 2508 MpY3 1 3 1 3 7 -
1. INT 2515 0 1 P
o 2. INT 2517 0 2 Q
S x>
Iy 175 33 2519 SOCMPS 1 “« 2 6 12 z
S ‘ 1. INT 2526 0 1 A
oy 2. INT 2528 0 2 5
= 3. INT 25130 20 3 o
N 4. INT 2537 () 4 o
® 5. INT 2534 0 5 o
3 6. BCD 2536 L 6- 7 Q
= 7. INT 2539 0 8 =
. CSP 2541 ( o, » 0, ! 9-10 4
9. RDP 2544 0, 11-12 e
10. INT 2547 0 13 v
11. 8CD 2549 NONE 14-15
176 9 2552 LODAPP 2 2 0 7] 10 .
1. ACD 2?2559 == NN NEFAULT -~ 1- 2

2. INT 2560 == NO DEFAULT -- 3




(8L/62/21) uip-t°2

K ODUL PROPERTITIFS Lt v s
....... P AR AMFETERS - - - -~ - = =

MPLIN NWNS W01  MOD-MNAME TYP IN OUT SCR  TUT 1D TYp P PEFAULT (IF ANY) Wi-w2 FLG
177 17 2561 GPSPC 1 4 2 0 6
1. INT 2568 1 1
2. INT 2570 -1 2
3, INT 2572 -~ NO NEFAULT -- 3
4e INT 2573 -~ NN DEFAULT -- 4
5. INT 2574 -~ NN DEFAULT -- 5
6. INT 2575 -~ MO DEFAULT —- 6
7. INT 2576 -~ NO DEFAULT -- 7
8. INT 2577 -~ NN DEFAULT -- 8
178 15 2578 FOMCK 1 12 1 7 20
: 1. INT 2585 0 1
2. INT 2587 -1 2
3. INT 2589 -- NN DEFAULT -- 3
4, BCD 2590 NOINE 4= 5
179 11 2593 ADR 1 7 1° 5 13
1. PSP 2600 -- N9 DEFAULT -- 1
2. RSP 2601 0. 2
3. RCOD 2603 -- NN DEFAULT -- 3- 4
180 12 2604 FRRDZ 1 6 1 9 16
1. RSP 2611 -— NN DEFAULT ~-- 1
2. RSP 2612 0. 2
3. RSP 2614 0. 3
181 14 2616 GUST 1 10 1 7 18
1. INT 2623 -~ N9 DEFAULT -- 1
2. RSP 2624 0. 2
3. RSP 2676 n. 3
4. RSP 2678 0. 4
192 9 2630 TFT 1 4 2 0 6
1. INT 2637 1 )
193 9 2619 LAMX 1 2 1 0 3

l. INT 2646 0 1

SNOILdI¥IS3a 379YL 3AILNJ3X3
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Mo DU LE PR UPFRTTIFS

MPLID NWDS WDL MOD-NAME TyP IN Oul SCk TOI In TYP P

144 15 2649 MTIRXTEST 1 1 2 10 13

1. INT 2655
2e INT 2657
3. INT 2659
4. IMT 2661

185 11 2663 EMA 1 3 2 3 8

l. INT 2670
2. RSP 2672

136 9 2674 (NONE)

**4& END OF MPL PRINTAUT

#%% THE MPL CONTAINS 186 ENTRYS. OF THESEs 20 ARE PAD ENTRYS.

1)
-99055015%
-5099099

-1
1.0000E+00

Wl-W2 FLG

Sw N -

SNOILJI¥IS3Q 378VL OGNV %2078 Y.ivQ
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DATA BLOCK AND TABLE DESCRIPTIONS

2.4.2.3 XPTDIC (Problem Tape Dictionary)

Description

XPTDIC is the Problem Tape Dictionary of data blocks checkpointed plus other information
needed to restart a problem.

Created in Modules

XGPI, CHKPNT and XCEI.

Table Format

Record Word
0 ! 10
2
1 1 PR NAF
3] 171 8 1
2 S
2 1
b Xvps —_—
2
3 -[ R = F
29 1716 1
4 BCD BLANKS
5 BCD BLANKS First entry in a
p— —_—— — . — — | group is a special
6 DIN PRN entry
31 17|16 1
7 DBN
8 = T 71 Repeat this entry
L —_— e o — — fo; all data blocks
referenced explicitly | This
9 EQ E{IEE]- R F or implicitly in groun
s sal solzs L7l . CHKPNT instruction > of
‘ entries
- s 2 is
;; 2 repeated
, for each
K CHKPNT
e e XVPS —_—— module
K+1 executed
EQIET|ER
K+2 R F }
S 131 30f29 1716

3 End-of-file

2.4-48 (12/31/77) S




EXECUTIVE TABLE DESCRIPTIONS

Record lord Item Description
0 1,2 ID Header record containing name XPTDIC (BCD).
1 1 PR Present reel number of Problem Tape. Reels are
numbered sequentially beginning with Reel 1.
NAF Next available file number on present reel.
Files are numbered sequentially beginning with
file 1.
2 ) Sequence number of last restart dictionary card
punched out.
2 1,2 XVPS BCD name XVPS. The file corresponding to this
entry contains named common blocks /XVPS/ and
/XCEITB/.
3 R,F " Reel number and file number where the file

corresponding to this entry is located. For this
entry the reel number must be one.

4,5 (blanks) BCD blanks indicate special entry.
6 DIN OMAP instruction number of DMAP instruction
following CHKPNT module (i.e., re-entry point).
@RN PSCAR record number of CHKPNT module being
executed.
7,8 DBN Data block name (BCD) of data block being
checkpointed,
9 EQ Equivalence flag. EQ = 1 indicates data block is
equivalenced to another data block.
ET End of tape flag. ET = 1 indicates that data
block is split across two reels of problem tape.
ER End of Togical record flag. ER = 1 indicates

that the complete logical record was written out
prior to changing reels when ET = 1.

R,F Reel number and file number where the file
corresponding to this entry is located. For
gurggd or not-generated data blocks, R = 0 and

K, K+l XVPS ‘ BCD name XVPS, The file corresponding to this
entry contains named common blocks /XVPS/,
/XCEITB/ and /SYSTEM/.

K+2 EQ,ET, See word 9 for descriptions.
ER,R,F

t Aha

Notes

1. A1l entries are integer unless otherwise noted.

2. The XPTDIC table is always the last file on the Problem Tape.

3. XGPI generates records 0, 1 and the first entry of record 2. CHKPNT modules add
entries to record 3. XCEl drops entries from record 2 when a REPT DMAP instruction
transfers control to the top of a DMAP loop. _

4. XCSA also creates a XPTDIC table when problem is being restarted. This snecial XPTDIC

table is created from the restart dictionary and its format is essentially the same as
described above except that there are no special entries.

2.4-49 (12/31/77) R4




'DATA BLOCK AND TABLE DESCRIPTIONS

2.4.2.4 PVT (Parameter Value Table)

Description

The Parameter Value Table contains the parameter names and values of all parameters inout
by means of the PARAM bulk data card.

Created in Module

IFP.

Table Format

Record Word ltem
0 1,2 Header reéord contains name PVT (BCD).
1 1,2 Name of parameter (BCD) repeat
3 Type code for parameter value for all
4 Value of parameter. Type codes parameters
. and corresponding lengths, L, of \ on PARAM
3;L values are given in table below. ./ cards.
Notes ;
_ . Corresnondina
Type Code Meaning of Code Lenath in Nords
1 Integer 1
2 Real, single precision 1
3 BCD 2
4 Real, double precision 2
5 Complex, single precision 2
6 Complex, double precision 4

1. IFP does not create PVT if no PARAM cards exist in the Bulk Data Deck.

2. PVT is written on a scratch file as 2 or more records {a header record and 1 record for
each PARAM card).

3. The PVT table is located in named common block /XPVT/.

2.4-50 (12/31/77) .




EXECUTIVE TABLE DESCRIPTIONS

2.4.2.5 XCSA (Executive Control Table)

Description

Executive control table derived from the Executive Control Deck.

Created in Module

XCSA.

Table Format

Record Word
2 1
2,3
4,5
6,7
1 1
2
3,4
5
6
2 1
N
3 1
2
3
L
L+1
M
|
4
Notes

I tem

BCD word XCSA - header ID.

BCD word S@L ) Dictionary of contents of records

BCD word DMAP > to follow. Does not need to be in
BCD word MED ) this order, nor is MED always present.

Start code

Approach code Z
Alter parameters SSQL record

Solution number
Subset number

RD table (packed DMAP program)

or user generated DMAP DMAP record
program ?18 words per card (BCD information)
image).

Number of DMAP instructions
Number of words per IS1 table entry,

IS1 table (Module Execution Decision Table). MED record

included
Number of entries in JNM table. only if
aonroach
JNM table (File Name Table) calls for
a Rigid

Number of entries in INM table Format

INM table (Card Name Table)

End-of-file

1. Data block XCSA is written on the Problem Tape.

2. A more detailed description of tables IS1, JNM and INM is given in the Module
Functional Description for module XCSA, section 4.2.

2.4-51 (12/31/77)
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DATA BLOCK AND TABLE DESCRIPTIONS

2.4.2.6  XALTER (Executive Alter Table)

Description

XALTER 1is generated from the ALTER data in the Executive Control Deck.

Created in Module

XCSA.

Table Format

Record Word Item
0 1,2 BCD word XALTER - header record
1 1,2 Numbers of DMAP instructions
to be altered. (Integers).
2 1 : Zero or more of these Repeat 1 or
: records. Reneat until ) more times
. Card image (BCD) next 2 word record until EQF
18 encountered. encountered.
N End-of-file

Notes

XALTER data block is written on the Problem Tape.
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EXECUTIVE TABLE DESCRIPTIONS

2.4.2.7 LNKSPC (Link Specification Table - Resident Base)

Description

This Link Specification Table (see also 2.4.1.9) contains an entry for each executable
CMAP module available within the NASTRAN system. Each entry contains: a) the DMAP module
name, b) the module's subroutine entry point name and c) a key indicating the links in which
the module resides for each of four machine types.

Created in Module

LNKSPC data is stored by the XBSBD Block Data subprogram in module XGPI (4.7).

Table Format

dord 1 LLINK

2 L DMAP Module —

3 Name

s | Tentrypoint

5 B Name ]

] L. - - - -K:y -#1- - - - - 4 Entry #1 (Sample)
7 T T -K;}-}Z- oo

8 T Eq7#3 .....

o | T key# ]

: L m— e

dor Item Description

1 LLINK Length of table in words (excluding word 1)

2,3 DMAP Module Name DMAP name-8 characters (4 characters/word)

4,5 Entry Point Name Entry name-8 characters (4 characters/word)

6 Key #1 Link residence key for machine type #1

7 Key #2 Link residence key for machine type #2

8 Key #3 Link residence key for machine type #3

] Key #4 Link residence key for machine type #4
2.4-53 (12/31/77) R



DATA BLOCK AND TABLE DESCRIPTIONS

The machine type code number is the same as that defined in the MACH word of the SYSTEM
(2.4.1.8) table. Each bit within the Key word specifies a link number that is to contain that
module. Bits are numbered from right to left; the right most (least significant) bit
specifies that the module is to reside in 1ink 1, etc. For example, if a particular Key
contained 26 (binary G11010), only links 2, 4 and 5 would contain the specified module.

Notes

The LHKSPC table must contain an entry for each executable module that is in the
MPL (2.4.2.2) table.

2. The LNKSPC table is located in /XLKSPC/.

1.
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EXECUTIVE TABLE DESCRIPTIONS

2.4.2.8 IFPX0 (Modified Restart Table)

Description

IFPX0 records the types of changes to the input data which were made during a restart., In
addition, it classifies each type of change as to substantive (solution affecting) or nonsub-
stantive (output only affecting). The basic data is stored in packed format, 31 bits to the word.

The use of this array in restart and its companion /IFPX1/ is described in section 1.10.

Created in Module(s)

IFP1, XSPRT and IFP and read by XGPI.

Table Format

Hord Item

] N Number of pairs (I,L) to follow.

2 n Pointer to first word in /IFPX0/ that is used
to flag modified bulk data.

3 L1 Number of words reserved for modified bulk data
flags.

4 12 Pointer to first word in /IFPX0/ that is used
to flag modified Case Control data.

5 L2 Number of words reserved for modified Case
Control data flags.

6 I3 Not used.

7 L3

8 through 18 1B Array containing flags which specify what input
has been modified for restart (the meaning of
each bit can be determined from /IFPX1/. (See
section 2.4.2.9).

19 through 29 Array which specifies which bits in the IB array

can initiate a modified restart.
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2.4.2.9 IFPX1 (Master Card Name Table)

Description
IFPX] contains mnemonics for the various card types (and data types) which can be significant

for restart. It is actually a key into common block IFPX0 (see section'2.4.2.8). The use of this

array is described in section 1.10.

Created in Module

Modules IFP1, XS@RT, IFP and XGPI read this array.

Table Format

Word No. Bit No. Output
In IFPX1 In IFPXO0 Contents Only (PMR) Supported
1 310 Number of
Card Types

2 1 GRID

4 2 GRDSET

6 3 BEAM@R No
8 4 SEQGP

10 5 CORDIR

12 6 CORD1C

14 7 CORD1S

16 8 CPRD2R

18 9 CORrRD2C

20 10 CORD2S

22 n PLOTEL Yes

24 12 sPC1

26 13 SPCADD

28 14 SUPORT

30 15 PMIT

32 16 SPC

34 17 MPC

36 18 FPRCE

2.4-56 (12/31/77)




Word No.

In_IFPX]

38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96

Bit No.
In IFPX0

19
20
21
22
23
24
25
26
27
28
29
30
3
32(word 2)
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48

EXECUTIVE TABLE DESCRIPTIONS

Output

Contents Only (PMR)

M@MENT
FPRCET
MBMENT1
FRRCE2
MPMENT?2
PLPAD
SL@AD
GRAV
TEMP
GENEL
PRAD
PTUBE
PVISC
PBEAM
PTRIAY
PTRIA2
PTRBSC
PTRPLT
PTRMEM
PQUADI
PQUAD2
PQDPLT
PQDMEM
PSHEAR
PTWIST
PMASS
POAMP
PELAS
CONR@D
CROD
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Supported

No.
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In 1r051 In 19X Contents only. (pue) Supported

98 49 CTUBE

100 50 CVvISC

102 51 CBEAM | No
104 52 CTRIA]

106 53 CTRIA2

108 54 CTRBSC

110 55 CTRPLT'

112 56 CTRMEM

114 57 CQUAD?Y

116 58 CQUAD2

118 59 CQDPLT

120 60 CQDMEM

122 61 CSHEAR

124 62 CTWIST
126 63(word 3) CONM1

128 64 CONM2

130 65 CMASS?
132 66 CMASS?2
134 64 CMASS3

136 68 CMASS4
138 69 CDAMP1
140 70 CDAMP2
142 Al CDAMP3
144 72 CDAMP4
146 73 CELAST
148 74 CELAS2
150 75 CELAS3
152 76 CELAS4
154 77 MAT]
2.4-58 {12/31/77) , 57'
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Word No. Bit No. Output
In IFPX] In TFPXO Contents Only (PMR Supported
156 78 MAT2
158 79 CTRIARG
160 80 CTRAPRG
162 81 DEFPRM
164 82 PARAM ‘ Yes
166 83 MPCADD
168 84 LpAD
170 85 EIGR
172 8 EIGB
174 87 EI6C
176 88 REACT
178 89 Yes
180 90 MATS]
182 91 MATT
184 92 PMITI
186 93 TABLEMI
188 94 (word 4) TABLEMZ
190 95 TABLEM3
192 96 TABLEM4
194 97 TABLEST
196 98 TEMPD |
198 99 TABLES2 No
200 100 TABLES3 No
202 101 TABLES4
204 102 MATT2
206 103 MATS2 No
208 104 CTPRORG
210 105 SPRINT
212 106 SEQD  FPRCE
214 107 SEQDBFE FERCE
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Word No. Bit No. Output

In IFPX] In_IFPXD Contents Only (PMR Supported
216 108 QDSEP FARCE
218 109 SPQUAD1 FPRCE
220 110 SPQUAD2 FORCE
222 Y SPQDMEM FPRCE
224 112 SPQDPLT FARCE
226 13 11 FARCE
228 114 CTRIA3 FPRCE
230 115 PTRIA3 . FARCE
232 116 SETRBFE FPRCE
234 117 VECDN FARCE
236 118 VECGP FORCE
238 N9 DMI
240 120 DMIG
242 121 PTPRORG
244 122 MAT3
246 123 DLPAD
248 124 EPPINT
250 125(word 5) FREQT -
252 126 FREQ
254 127 NPLINY
256 128 NOLIN2
258 129 NPLIN3
260 130 NPLIN4
262 131 RL@AD?
264 132 RLPAD2
266 133 TABLED]
268 134 TABLED2
270 135 SEQEP
272 136 TF
274 137 TIC
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Word No.

In IFPX]

276
278
280
282
284
286
288
290
292
294
296
298
300
302
304
306
308
310
312
314
316
318
320
322
324
326
328
330
332
334

EXECUTIVE TABLE .DESCRIPTIONS

Bit No. Output
In _IFPX0 Contents Only (PMR
138 TLPADT
139 TLRADZ
140 TABLED3
14 TABLED4
142 TSTEP
143 DSFACT
144 AXIC
145 RINGAX
146 CCPNEAX
147 . PCPNEAX
148 SPCAX
149 MPCAX
150 PMITAX
151 SUPAX
152 POINTAX
153 SECTAX
154 PRESAX
155 TEMPAX
156 (word 6) FBRCEAX
157 MPMAX
158 EIGP
159 MASSC
160 EDFIR
161 DFPRM
162 TABDMP1
163 TABDMP2
164 TABDMP3
165 TABDMP4
166 FREQ2
167 CQUAD3
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Word No.

In IFPX]

336
338
340
342
344
346
348
350
352
354
356
358
360
362
364
366
368
370
372
374
376
378
380
382
384
386
388
390
392
394

Bit No.

In IFPX0

168
169
170
mnm
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
19
192
193
194
195
196
197

DATA BLOCK AND TABLE DESCRIPTIONS

Output
Contents Only (PMR

PQUAD3
SPQUAD3
SETR
SPTRIAI
SPTRIA2
SPTRMEM
SPTRBSC
SPTRPLT
SECL
SECP
SEPTRIA3
BARDR
CBAR
PBAR
DAREA
DELAY
DPHASE
PLFACT
CGENEL
PGENEL
ELDELE
MATT3
RFPRCE
TABRND1
TABRND2
TABRND3
TABRND4
RANDPS
RANDT
RANDT2
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FBRCE
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FORCE
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Word No. Bit No.
In TFPX1 In IFPX0
396 198
398 199
400 200
402-598 201-299
600 | 300
602 301
604 302
606 303
608 304
610 305
612 306
614 307
616 308
618 309
620 310
622 mn
624 312
626 313
628 314
630 315
632 316
634 317
636 318
638 319
640 320
642 321
644 322
646 323
648 324

EXECUTIVE TABLE DESCRIPTIONS

Output
Contents On1 PMR

PLPAD]I

PLOAD2

0TI

Not used

CAUPMASS

GRDPNT Yes
WTMASS Yes
IRES Yes
LFREQ

HFREQ

LMADES

G

W3

W4

MPDACC

MPC$

SPC$

LPADS

METH@D$

DEFPRM$

TEMPLD$

TEMPMT$

IC$

ABUTS Yes
Lo@P$

LPoP1$

DLPADS

FREQ$

TF$
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Word No.

In IFPX]

650
652
654
656
658
660
662
664
666
668
€70
672
674
676
678
680
682

DATA BLOCK AND TABLE DESCRIPTIONS

Bit No. Output
In IFPX0 Contents Only (PMR
325 PLOTS Yes
326 TSTEPS
327 POUTS Yes
328 TEMPMX$
329 DSCP$
330 K2PP$
331 M2PP$
332 B2PP$
333 CMETH@D$
334 SDAMP$
335 INERTIAS
336 NLF@RCES
337 XYDUT$ | Yes
338 DELETES
339 RAND@MS
346 AXYQUTS Yes
K2} NBLOPPS$

Not Used
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2.4.2.10 ITEMDT (Substructure item properties)

Description
ITEMDT contains most of the data required to describe a substructure item. The table is

used by most substructure utilities when processing the SQ@F.

Created in Module

The ITEMDT values are initialized by block data ITEMBD which is included in any link

which requires the S@F.

Table Format

Word 1 NITEM } Header
2 ITEM NAME \
3 ITEM TYPE
4 NUMB*10000 { FIRST* 100 | INC * 1
Entry
5 IMAGE SUBSTRUCTURE DATA #1
6 SECONDARY SUBSTRUCTURE DATA
7 HIGHER LEVEL SUBSTRUCTURE DATA
8 EDIT DATA /
)
Entry
’ #2
7
' |
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Word Item Description
1 NITEM Number of items described in the table

Words 2-8 describe a sample 7 word entry

2 NAME Item name, 4 bed characters
3 TYPE Item type - 0 table item
1 matrix item
4 Describes modifications.to be performed to table items during EQUIV
NUMB Group 0 word with number of component names to be modified
(*10000)
FIRST Group 0 word which contains first component name to be
modified (*100)
INC Number of words in each name group (*1)
5 IMAGE describes storage for image substructure data

0 - data is stored in primary
1 - data is stored in image

6. SECONDARY describes storage for secondary substructure data
(same as above)

7 HIGHER describes relationship between item and higher level
substructures

0 - item does not relate to higher level substructure
1 - item describes higher level substructure
(example HORG)

8 EDIT Each bit is set if the item belongs to that gdit group.
(For example all substructures have bit 5, 29232, set)

Notes

1. ITEMDT is contained in named common block /ITEMDT/

2. ;;e following listing, of block data ITEMDT, gives the current item structure for the
F. _
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NAME TYPE EQUIV  IMAGE  SECONDARY  HIGHER EDIT
EQSS 0 3005002 1 1 0 32
BGSS 0 0 0 0 0 32
CSTM 0 0 0 0 0 32
LPDS 0 4005002 1 1 0 36
PLTS 0 3004014 1 1 0 32
KMTX 1 0 0 0 0 33
KMTX 1 0 0 0 0 34
PVEC 1 0 0 0 0 36
POVE 1 0 0 1 1 48
UPRT 1 0 0 1 1 48
HARG ) 0 0 1 1 560
UVEC 1 0 1 1 0 40
QVEC | 0 1 1 0 40
SPLN 0 0 1 1 0 40
PAPP 1 0 0 0 0 100
PPAP 1 0 0 1 1 112
LPAP 0 4005002 1 1 0 100
LMTX 1 0 0 1 1 48
GIMS 1 0 0 1 1 48
PHIS 1 0 0 1 1 288
LAMS 0 0 0 1 1 288
KaMX 1 0 0 0 0 160
BMTX 1 0 0 0 0 160
PHIL 1 0 0 1 1 288
HLFT 1 0 0 1 1 560
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2.5 MISCELLANEOUS TABLE DESCRIPTIONS.

The following is an alphabetical index of miscellaneous table descriptions.

Section Number Table Name Where Stored Page Number
2.5.2.2 BITP@S _ /BITP@S/ 2.5-8
2.5.2.4 CHAR94 /CHAR94/ 2.5-11
2.5.2.7 CHRDRW " /CRRORW/ 2.5-14
2.5.1.6 DESCRP /DESCRP/ 2.5-3
2.5.2.1 GPTAI /GPTA1/ 2.5-6
2.5.1.5 MSGX /MSGX/ 2.5-3
2.5.1.8 NAMES /NAMES/ 2.5-4
2.5.2.8 NTIME /NTIME/ 2.5-15
2.5.1.1 PSCENT /PSCENT/ 2.5-2
2.5.1.2 QUTPUT /RUTPUT/ 2.5-2
2.5.2.3 PLTDAT /PLTDAT/ 2.5-9
2.5.1.3 STIME /STIME/ 2.5-2
2.5.2.6 : SYMBLS /SYMBLS/ 2.5-13
2.5.1.7 TP ' /THR/ , 2.5-4
2.5.1.9 TYPE /TYPE/ 2.5-4
2.5.1.4 XMDMSK /XMDMSK/ 2.5-3
2.5.2.5 " XXPARM /XXPARM/ 2.5-12
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2.5.1 Miscellaneous Tables Which Are Permanently Core Resident.

2.5.1.1  @SCENT (@PSCAR Entry)

Description
A 200 word storage array containing the @SCAR entry (record) currently being processed.

Created in Module

The entry is read from the PSCAR and stored in @SCENT by the XSEMi (section 3.3.7) sub-
routine, Other executive routines that require details of the current entry will search @SCENT.

Table Format

The @SCENT format is identical to the @SCAR (section 2.4.2.1) entry it currently contains.

2.5.1.2  QUTPUT (Output headings)

Description

A storage array containing problem title, subtitle, labe! and various headings required by
the PAGE (section 3.4.24) routine to properly annotate the NASTRAN output.

Created in Module

The title, subtitle and label are taken from Case Control Deck cards and stored in GUTFUT
gXGéFPl (section 4,3). Other heading lines may be stored by output modules prior to calling
Table Format

PUTPUT contains sufficient space for seven 128 character 1ines. The first three lines con-
tain the title, subtitle, and label. The subsequent three 1ines contain local headings, and the

final line contains the plotter ID. Since 4 characters occupy each computer word, the QUTPUT
array requires 224 words of storage.

2.5.1.3 STIME (Solution Time)

Descriptiorn
A storage cell containg the user's estimated solution time.

Created in Module

The estimated solution time is taken from a Executive Control Deck card and stored into
STIME by XCSA (section 4.2)

Table Format

STIME consists of a single cell containing the estimated time in integer seconds.

2.5-2 Y
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2.5.1.4 XMDMSK (Executive Module Decision Mask)

Description

Contains the 155 bit master module execution mask (see section 1,10) and a cell indicating
checkpoint status.

Created in Module

The 155 bit master module execution mask is generated and used by XGPI (section 4.7). The
checkpoint status set on (YES) by XCSA (section 4.2) by the presence of a CHKPNT = YES card in
the Executive Control Deck.

Table Format
The 155 bit mask occlipies the low order 21 bits of the first five words of XMDMSK. The
sixth viord is the checkpoint status (flag).

2.5.1.5 MsGX (Message Queue)

Description

A queue table to hold four word NASTRAN information and error messages between the time
they are generated by a module and printed by the message writer, MSGWRT (section 3.4.26).

Created in Meodule

Messages may be generated by ary NASTRAN module through a call to MESAGE (section 3.4.25).

Table Format

Word 1 - Number of messages queued.

Word 2 - Maximum number of messages queue can hold
Word 3-6 - Four word message entry (typical)

Word 6-end - Additional four word message entries

2.5.1.6  DESCRP (Matrix Description)

Description

A storage block used by subroutine INTPK (section 3.5.3) to buffer the matrix unpacking
p;ocedure. This buffering reduces the number of I/@ accesses to the particular matrix data
block.

Created in Module

DESCRP is filled and used exclusively by INTPK

Table Format

An array with the first word defining the length of the array.
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2.5.1.7 TWP (Powers of Two)

Description

A 32 word array with each word (starting with 1 in the 32nd word) containing the next power
of two.

Created in Module
The 32 integer values are defined within the HASTRAN system block data program (SEMDBD) .

Table Format

Word 32
Word 31
Word 30
Word 29
etc.

LI R I |
0 & Ppo —

2.5.1.8 NAMES (Symbolic Names)

Description

A series of symbolic names identified with their NASTRAN numeric equivalents. Defines values
for GIND file options, arithmetic types and matrix forms.

Created in Module

The values are defined within the NASTRAN system block data program (SEMDBD).

Table Format

Hord SYMBAL  VALUE Word SYMBOL  VALUE Word SYMBOL  VALUE

1 RD = 2 7 EQFNRW = 3 13 RECT = 2
2 ROREW = ¢ 8 RSP = ] 14 DIAG = 3
3 WRT = 3 9 RoOP = 2 15 UPPER = 4
4 WRTREW = 1 10 CsP = 3 16 LOWER = 5
5 REW = ] n CDP = 4 17 SYM = 6
6 NPREW = 2 12 SQUARE = 1 18 ROW = 7

19 IDENT = 8

2.5.1.9 TYPE (Number Types)

Description

A series of properties are defined as a function of a number type. The type may be Real
Single Precision (RSP-1), Real Double Precision (RDP-2), Complex Single Precision (CSP-3), or
Complex Double Precision (CDP-4). The properties that may be returned include precision (single,
double), number of words, and real or complex.

Created in Module
The properties are defined within the NASTRAN system block data program (SEMDBD).

205’4
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Teble Format

Word Property (Values) Type

1 ] Precision (RSP)

2 2 Precision §RDP;

3 1 Precision (CSP) Words (RSP)

4 2 Precision (CDP) Words (RDP)

5 2 Words (CSP)

6 4 Words (CDP)

7 1 Real/Complex (RSP)
8 1 (ROP)
9 2 (CSP)
10 2 (cop)

Example

Assume the number of words required to contain a Complex Single Precision (CSP-3) is desired.
The third item in the Words array is indexed and found to contain a 2 (words).
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2.5.2 Miscellaneous Tables Not Permanently Core Resident

2.5.2.1  /GPTAl/

PUY‘EOSG

To describe connection and property characteristics of each element. /GPTA]{ is used in
modules GP1, GP2, GP3, TAl, SMAl, SMA2, DSMG1, SDR2, PLTSET, and SSG1, and is initialized by the
block data program GPTABD and subroutine DELSET.

Description

Group Word Type Item
1 1 1 Number of entries (i.e., elements) in table (NENT)
2 I Pointer to first word of last entry in table
3 1 Number of words per entry in table
2-(NENT+1) 1.2 B - Name of element (e.g., R@D)

3 I Internal element identification number

4-5 I ECT record ID and trailer bit for LPCATE

6 1 Number of words per entry on ECT

7-8 I EPT record ID and trailer bit for LPCATE

9 1 Number of words per entry on EPT

10 1 Number of grid points per element

+1 : Scalar element with grid point and
1 1 component code
0 : Not a scalar element
-1 : Scalar element with scalar points only

12 1 Number of words per entry on EST

13 I Position of first grid point in ECT entry
14 I Temperature data

15 1 Temperature data count

16 4 I 2 Hollerith symbols for plotting symbol.

If "xx" the element is not plottable.

Word 10 of group 2 thru (NEET+1) must be

2 to 20 and word 11 of group 2 thru (NENT+1)
must be zero if the element is plottable.

17 I Number of words SDR2 passes from Phase 1
element routines to Phase 2 element routines
18 I Count of words SDR2 outputs for real stresses
19 1 Count of words SDR2 outputs for real forces
20 1 Pointer into an SDR2D table for combining of

real stresses to form complex stress outputs

2.5-6 (7/4/76) i/
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Group Word Type Item
2-(NENT+1) 21 1 Pointer into an SDR2D table for combining of

real forces to form complex force outputs

22 I SMA1 element overlay limb

23 I SMA2 element overlay limb

24 I SMA3 element overlay 1imb

25 1 Number of degrees-of-freedom per grid point
for element

Note

Subroutine DELSET should be called prior to any usage of this block data program to set
‘dummy' elements (see Section 3.4.72).

2.5-7 (7/4/76)




2.5.2.2

Purpose

BITP@S

DATA BLOCK AND TABLE DESCRIPTIONS

To provide pointers into USET and USETD words for interpreting the nested vector sets in

NASTRAN.

Words 1-32 are the bit numbers and words 33-64 are the corresponding alphanumeric mnemonics.

Description

Word Item
1 UM bit
2 uo bit
3 UR bit
4 USG bit
5 USB  bit
6 uL bit
7 UA bit
8 UF bit
9 us bit

10 UN bit
1 UG bit
12 UE bit
13 upP bit
14 UNE bit
15 UFE bit
16 ub bit
17 . Ups tit
18 USA bit
19 UK bit
20 UPA  bit
21-32 Empty -
Notes:

Value Word ltem
number 32 , 33
number 30 34
number 29 35
number 23 36
number 22 37
number 24 38
number 25 39
number 26 40
number 31 4]
number 27 42
number 28 43
number 21 44
number 20 45
number 19 46
number 18 ; 47
number 17 . 48
number 16 L a9
number 15 ! 50
number 14 { 51
number 13 52
0 | 53-64 Empty

1. The first 32 words are integer and the second 32 are alphanumeric.
2. An example of usage is shown below:

COMMBN / TWp / ITWB(32)
COMMPN / BITP@S / K(32,2)

c DETERMINE IF USET ENTRY IS A MEMBER @F THE @-SET.

L = K(2,1) :
IF (ANDF(USET(I1),ITWp(L)).EQ.0) GP TP «

2.5-8 (7/4/76) ‘,,;Zg
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2.5.2.3 PLTDAT

Purpose
To define plotter-dependent parameters.

Description

This table is defined in the PLPTBD block data subprogram. The table is divided into N+2
20-word sections, where N = number of plotters acceptable by the NASTRAN plotting software.
Sections 3 to N+2 are the only sections initialized, because each contains values which are depen-
dent upon the plotter hardware. Section 1 contains values which may vary within the limits of the
hardware, and Section 2 is simply a duplicate of one of the last N sections corresponding to the
plotter of interest.

1 Section 2 must be filled in by the module writer. The format of Sections 2 to N+2 is as
follows: ‘

Word Type Name . Description

1-2 R XYMAX Maximum x and y coordinate values acceptable by
the plotter.

3 R CNTSIN Number of plotter counts/inch on paper.

4-5 R CNTCHR Number of plotter counts per character in the x
and y directions,

6 R MAXLE& Maximum length of a 1ine segment.

7 I NPENS Maximum number of pens or line density available

on the plotter.

8-9 R QRIGIN For incremental plotters, the current pen position
relative to the lower left corner of the plot.
Otherwise, the location of the lower left corner of
the plotter relative to its true physical origin.

+1, +2, or +3 if the plotter is a microfilm, table
or drum plotter, respectively, with typing
capability.

10 I PLTYPE -1, =2, or =3 {f the plotter is a microfilm, table
or drum plotter, respectively, with no typing
capability (i.e., all characters must be drawn),

PLT1 1f an even parity plot tape is to be generated
for this plotter.

1 .

L B PLTAPE PLT2 if an odd parity plot tape is to be generated
for this plotter.

12 14 PBFSIZ . Plot tape physical record size (number of characters)
0 if an end-of-file is to be written after every

13 I EQF plot.
1 if no end-of-file is to be written on the plot
tape.

14-20 Undefined
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Section 1 must also be filled in by the module writer. However, unlike Sgc;ion_z. some of
the parameters may vary from plot to plot, as long as they remain within the limitations imposed
by the plotter hardware., The format of Section 1 is as follows.

Word Type Name : Description

) 1 M@DEL Plotter model index

2 I PLOTER Plotter index
3-6 R REG Plotter region (xmin’ Ymin® *max’ ymax) in which

the current picture is being drawn. These values
must be some fraction (between 0 and 1) of words
7 and 8 (AXYMAX).

7-8 R AXYMAX Size of the paper used (x,y), less the borders, in
plotter units.
9-10 R XYEDGE Size of the borders (x,y) in plotter units,
N I CAMNUM Current selected camera. This word need not be

filled in, because it is set and used as a communi-
cation between the SELCAM and SKPFRM subroutines.

12-20 Undefined

Usage

Sections 1 and 2 are normally setup by the FNDPLT subroutine, except for the plotter region
values (REG). These values must be setup by the module writer himself. It is essential that both
these sections be correctly setup, because they are referenced by the entire NASTRAN plotter soft-
ware package.

If Sections 1 and 2 are correctly setup by the module writer, he need not subsequently worry
- about such things as compensating for paper margins or different physical plotter origins, He
need only assume that the plotter origin is located at the lower left corner of the paper where
the left and bottom borders intersect. The NASTRAN plotter software will automatically compensate
for the borders and the physical origin.
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2.5.2.4 CHARS4

Purpose

To provide a table of characters used to generate plot tapes as if the computer were always
an IBM 7094. This table however is independent of the actual computer used.

Description

This is a 240 word table defined in the PL@TBD block data subprogram. It is divided into four
equal sections of 60 words each. Each entry in each section has a parallel entry in the other
three sections.

Section I is a string of all the Hollerith characters acceptable by the plot modules of the
form 1Hx, where x is a Hollerith character.

Section 11 contains the integer equivalents of the IBM 7094 internal binary characters in the
same order as Section I, However, near the end of this section are integers representing various
additional characters not in Section I. These additional characters cannot be expressed in the
form 1Hx and are used for special plotter commands. Each entry in this table is a right-adjusted
two-digit integer with leading zeroes.

Section IIl contains the integer equivalents of the IBM 7094 BCD characters as they would
appear on an even parity tape written on an IBM 7094, in the same order and form as in Section II.

Section IV contains the integer equivalents of the CDC display character codes so as to pro-
duce an even parity BCD piot tape as if written on an IBM 7094, in the same order and form as in
Section II.

The sequence of characters in each section is as follows:

01 23 45 6 7 89
A B CDETFGHTIUJ
K L MN@PQRST
U vV WXy zZ () + -
* /s, , $ ' b

character 49 = end of record mark
character 50 = end of file mark
characters 51-53 = special characters.

characters 54-60 = O

Note

In Section I, characters 49-60 = Q,

Usage -

Section I is basically used for calculating an index into the other two sections by comparing
an arbitrary Hollerith character with each character in Section I until a match is found. Once
this is done, the index is used to extract the corresponding entry from either Section II or III,
depending on whether an odd or even parity plot tape is being generated. If the computer is an
IBM 7094, only Section II is used, and if the computer is a CDC 6600 and an even parity plot tape
is being generated, Section IV is used instead of Section III,

2.5-11.(7/4/76)




DATA BLOCK AND TABLE DESCRIPTIONS

2.5.2.5 XXPARM

Purpose

To define the plot tape buffer size, the camera to be used, the number of blank frames of
film to be inserted between plots, the plotter model name, and the paper size to be used on table
plotters.
Description

This table is defined as follows in the PLPTBD block data subprogram.

Word Type Name Description

1 1 BUFS1Z Plot tape buffer size

2 1 CAMERA "Plotter camera to be used (appropriate only on
a microfilm plotter).

3 1 BFRAMS Number of blank frames of film to be inserted
between plots (appropriate only on a microfilm
plotter).

4-5 I,orB PLTMDL Plotter model identification.
8-9 R PAPSIZ Width and height of the paper to be used

(appropriate only on table plotters).

Usage
The initial values of these variables are as follows:

BUFSIZ = must be set by the module writer
CAMERA = 2 (paper output only)
BFRAMS =

PLTMDL
PAPSIZ

4020, 0 (integer)
8.5, 11.0

This table's actual size is 157 words. The remainder of the table is initialized for the
structural plotter module, PL@T, but may be used by the programmer for anything he desires
in other plotting modules.
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2.5.2.6  SYMBLS

Purpose

To provide a table of irdices into the CHARS4 and CHRDRW tables used to type or draw pre-
defined plotter symbols,

Description

The table is defined in the PLOTBD block data subprogram. There is room for up to 20 indices
for each plotter. However, the same number of indices must be defined for each plotter. The
format of the table is as follows:

Word Type _ Description
0 I Number of symbdls defined for each plotter (currently = 9),
1-20 I Symbol indices for plotter 1.
21-40 I Symbol indices for plotter 2,
41-60 I Symbol indices for plotter 3.

. . . . . .
. . o . . .
. . . . . .

There are as many groups of symbol indices as there are available plotters. The symbols
defined for each plotter are as follows:

Symbol 1 = x

Symbol 2 = *

Symbol 3 = 4+

Symbol 4 = -

Symbol § = « (dot, not a period).
-Symbol 6 = circle

Symbol 7 = square

Symbol 8 = diamond

Symbol 9 = triangle

Should any of these symbols not be available on a plotter, a substitution of another symbol must
be made.

Usage
This table is used by the SYMB@L subroutine.
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2,5.2.7  CHRDRW

Purpose
To define the combination of lines needed to draw alphanumeric characters and symbols.

Description

This table is defined in the PL@TBD block data subprogram. The table is divided into two
sections. Section I is a 1ist of indices into Section II, used to locate the data needed to draw
characters. The first 48 indices in Section I correspond to the 48 characters listed in Section I
of the CHAR94 table. The last 7 indices are used for drawing the special characters listed in the
SYMBLS table. If an index is negative, it is an index into Section I instead of Section II. This
occurs)when a duplicate character exists (e.g., a zero, the letter "@", and the symbol for a
circle).

Section Il of this table defines the (integer) coordinates of the starting and ending points
of the straight lines to be drawn in order to draw a character or symbol. In general, the neces-
sary straight lines are contiguous, so that the end point of one line is the starting point of the
next, etc. In some cases, this is either impractical or impossible (e.g., *, +, =, etc.). In
such a situation, the starting point of aline is negative, meaning that it is not to be connected
to the end point of the preceding line.

The characters defined in Section Il are based upon 6x6 square characters. The values in this
section are simply integer coordinates within a 6x6 square.

The format of this table is as follows:

Word Type Name Description
0 I LSTCHR Name of characters and symbols referenced in
Section I (=52).
1-60 I CHRIND Section I - "LSTCHR" indices into Section II.
61-760 1 CHR Section II = (x,y) pairs defining the 1ineal

representation of 6x6 square characters.

Usage
This table is used by the DRWCHR subroutine.
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2.5.2.8 NTIME

Purpose
Defines timing constant data for all machine configurations.

Description

This table is defined in the NTMXBD block data subprogram. Values defined in this table are
in microseconds and are obtained by running the TIMETEST module (see NASTBAN Usgr's Manual Section
5.5 and the Programmer's Manual Section 4.127) on different computer configurations.

The format of this table is as follows:

Word Type Name ) Description
0 I NMACHS Number of machine configurations supported by
NASTRAN.
1 I NITEMS Number of timing data constants items in table.
2 I TMID Average time for a read and write operation per
word.
3 I TMBPAK Average time for a BLDPK operation.
4 1 TMIPAK Average time for an INTPK operation.
5 I TMPAK Average time for a PACK operation.
6 I TMUPAK Average time for an UNAPCK operation.
7 I TMGSTR Average time for a GETSTR operation.
8 I TMPSTR ~ Average time for a PUTSTR operation.
9 I TMTRSP Average time for a multiply-tight loop operation
in single precision.
Repeated 10 I TMTRDP Average time for a multiply-tight loop operation
for each in real double precision.
Machine
Configuration 1 1 TMTCSP Average time for a multiply-tight loop operation

in complex single precision.

12 I TMTCDP Average time for a multiply-tight loop operation
in complex double precision.

13 I TMLRSP Average time for a multiply-loose loop operation
in real single precision.

14 1 TMLRDP Average time for a multiply-loose loop operation
in real double precision.

15 I TMLCSP Average time for a multiply-loose loop operation
in complex single precision.

16 1 TMLCDP Average time for a multiply-loose loop operation
in complex double precision.

17 I - Unused.
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Each of the timing constant arrays are sixteen words in length and each array is gssocia;ed
with one computer configuration. The following lists the computer configuration associated with

each word.

Word . Configuration

2 Vacant

18 IBM 360/91,95
34 UNIVAC 1108

50 CDC CYBER 175
66 IBM 360/50

82 - IBM 360/65

98 IBM 360/75
14 IBM 360/85
130 IBM 360/195
146 CDC 6400

162 IBM 370/155
178 IBM 370/165
194 IBM 370/145
210 IBM 370/158
226 1BM 370/168
242 CDC CYBER 174
258 UNIVAC 1110
274 CDC CYBER 173
290 CDC CYBER 176
306 CDC 6600

Usage

This table is used by modules 1ike MPYAD and SDCOMP for calculating timing estimates for
operations such as matrix multiplication and decomposition. (See module MPYAD - Section 3.5.12
for an example of the use of this table).
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2.6 SUBSTRUCTURE DATA ITEMS DESCRIPTION

The format for substructure data blocks to be stored on the Substructure Operating File (S@F)

is similar to the storage of NASTRAN data blocks with the following exceptions:

1. The SPF is a separate physical file subdivided into data “"items." Each "item" is equiva-

lent to a NASTRAN data block.

2. Each substructure item may be subdivided into several “groups" of arbitrary length. Each

group is equivalent to a logical record in NASTRAN.

3. In order to operate on the separate items in the S@F, a random access pointer table is
maintained in the MDI (Master Data Index) item on the SPF. The storage space on the SPF file
is dynamically allocated so that the user may maintain control over the use of that space. As
processing continues the S@F will rapidly fill up. Provisions have been made, therefore, to
give the user control over what is stored on the SPF, over what is removed from the S@F for

storage elsewhere, and over what is removed from the SOF and destroyed.
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2.6.1 Substructure Data "Items" Description

The following is an alphabetical index of Substructure data "items" descriptions.

Section Number Item Page Number
2.6.1.1 BGSS | 2.6-3
2.6.1.9 BMTX 2.6-15
2.6.1.2 CSTM 2.6-4
2.6.1.3 EQSS 2.6-5
2.6.1.9 GIMS 2.6-15
2.6.1.9 HLFT 2.6-15
2.6.1.9 HARG 2.6-15
2.6.1.9 KMTX 2.6-15
2.6.1.9 K4MX 2.6-15
2.6.1.8 LAMS 2.6-14
2.6.1.9 LMTX 2.6-15
2.6.1.7 LOAP 2.6-13
2.6.1.4 LPDS 2.6-6
2.6.1.9 MMTX 2.6-15
2.6.1.9 PAPP 2.6-15
2.6.1.9 PHIL 2.6-15
2.6.1.9 PHIS 2.6-15
2.6.1.5 PLTS 2.6-7
2.6.1.9 PPAP 2.6-15
2.6.1.9 POVE 2.6-15
2.6.1.9 PVEC 2.6-15
2.6.1.9 QVEC 2.6-15
2.6.1.6 SPLN 2.6-9
2.6.1.9 UPRT 2.6-15
2.6.1.9 UVEC 2.6-15
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2.6.1.1 BGSS

Description

The BGSS data defines the coordinates of the grid points in a substructure. The local coordi-
nate system identification number {originally given in the basic substructure on the GRID data card)
is followed by the X, Y, and Z locations in the basic coordinate system of the substructure.

The BGSS item is generated by modules SUBPH1, CPMB1, and REDUCE.

Item Format

Group Word Type Item -
0 1,2 B Name of substructure
3 Np - Number of internal points
1 1 Coordinate system ’ } Repeated
2-4 Basic coordinates (X,Y,Z) Np times
2 End-of-item
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2.6.1.2 CSTM

Description
Coordinate System Transformation Matrices

The CSTM data is equivalent to the data block with the same name. The CSTM item for any sub-

structure contains a transformation for each coordinate system defined in Phase 1 for each basic

substructure which is a component of the substructure. The transformation is from global of the

basic substructure to basic of the pseudostructure,

The CSTM item is generated in SUBPH1, CPMB1, and ﬁEDUCE.

Item Format
Group Word Type Item
0 1,2 B Name of the substructure
1 1 1 . Coordinate system 1D
2 ) Coordinate system type
1 - rectangular
Repeated for .
2 - cylindrical each coordinate
system
3 - spherical
3-5 R Translation vector
6-14 R Transformation matrix
2 End-of-item
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2.6.1.3 EQSS

Description

The EQSS data is used to convert basic substructure grid points on the bulk data cards to
internal point numbers for substructure operations. In addition, the current grid point components
are listed (i.e., those components which remain after reduction and constraint operations have been
performed). The last group of data on the EQSS table is the scalar indices and components for each

internal point number.
The EQSS item is generated in SUBPH1, CPMB1, and REDUCE.

Item Format

Group Word Type Item

0 1,2 8 Name of substructure
3 I Ng - Number of contributing substructures
4 1 Number of internal points in combination
5,6 B Name of basic substructure 1
7,8 B Name of basic substructure 2

1 1 1 Grid point ID

Repeated for

2 I Ip - Internal point index all points

{external sort)
3 I Component code

2,3,:..N5 (Group 1 is repeated for all contributing basic substructures)

Repeated for

Ng + 1 1 I Scalar index (rew number) ?11 points
internal sort,
2 I Component code position = Ip)
Ng + 2 End-of-item
Notes:

1. If one of the component substructures in Group 0 is not a basic substructure, it repre-
sents a component of modal dof created in MREDUCE or CREDUCE. The following grid point

numbers are assigned.

Grid Component Description
1-6 ] optional inertial dof
107~ 1 modal dof
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2.6.1.4 LPDS

Description
Directory of set ID's for loads defined in Phase 1. For each Phase 1 subcase of each basic
substructure, LPDS contains the set ID identifying the applied load. It may be zero if no load was

defined for a subcase.

The LPDS item is generated in SUBPH1, CPMB1, and REDUCE.

Item Format
Group Word Type Item

0 1,2 B Name of substructure
3 1 Total number of load vectors for this substructure
4 1 NS - Number of basic substructures in this substructure
5,6 B Name of basic substructure 1
7,8 B Name of basic substructure 2

1 1 I NL - Number of load vectors for basic

substructure 1
2 1 Set ID for load vector (subcase) 1 Repeated for
each basic
3 I Set ID for load vector (subcase) 2 substructure
NL +1 Set ID for load vector (subcase) NL
NS + 1 End-0“-item

2.6-6 (7/4/76)




DATA BLOCK DESCRIPTIONS
2.6.1.5 PLTS

Description

The PLTS item contains data necessary to produce undeformed substructure plots. The PLTS
item of a pseudostructure contains only the names of the component basic substructures and the
basic coordinate systems transformation data. The PLTS item of a basic substructure contains basic
grid point coordinates, external grid point ID's, and grid point and element connection sets for
plotting. Therefore, to plot a pseudostructure, the PLTS items of the pseudostructure and its

component basic substructures must exist.

Basic substructure PLTS items are generated by module SUBPH1. Pseudostructure PLTS items are

generated by modules CPMB1 and REDUCE.

Item Format

Group Word Type Item
0 1,2 B Substructure name
3 1 Number of basic substructures
4,5 B Basic substructure name
- . Repeated for each
6-8 R Translation vector basic substructure
9-17 R Transformation matrix

The following groups exist for PLTS items of basic substructures only.

Group Word Type Item
1 ] 1 Coordinate system ID } Regeateq for all
2-4 R Basic grid point coordinates grid points
2 1 1 External grid or scalar number } Repeated for ?]1 grid
2 ) Internal number and scalar points
3 1 I Number of grid points in element set
2-(NGP+1) I Pointers to the grid points in this element set

If = 0, the grid point is not in this set
If # 0, this is an internal index relative to only the grid
points in this element set. If negative, this grid point

is to be excluded when applying grid labels or symbols.
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Group Word Type
4 1 B
2 1
3 1
4
5-(NGPEL+3) I
5

SUBSTRUCTURE DATA ITEM DESCRIPTIOMS

Item

NGPEL - Number of grid points per element of

Element plot symbol (2 BCD characters) 7
this type. #
1. NGPEL < 3 - one dimensional element E

i
2. 3 < NGPEL < 4 and plot symbol is not "TE" - !

the first and last grid are also connected.

all element

Tine connection pattern in LINEL is used. types in
the set

3. 4 < NGPEL or plot symbol is "TE" - special g Repeated for

Element identification number.
If zero, there are no more
elements of this type.

. i Repeated for
Index of this element type in elements of

this type
ECT. yP

Grid point connection indices

for the grid point sets array J
in group 3.

End of item
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2.6.1.6 S@LN

Description

The SPLN item contains data defining the solution vectors obtained from the NASTRAN analysis.
The data may be of two forms, if a static analysis has been performed, the.data consists of the load
vectors defined for each basic substructure load and each solution subcase. If a real eigenvalue
analysis has been performed the data consists .of eigenQa]ue and eigenvector parameters (similar to

data block LAMA).
The SPLN item is created by module RCQVR.
I[tem Format

The contents of SPLN for static analysis are:

Group Word Type Item
0 1,2 B Name of the substructure which was solved
3 1 Rigid Format number (1 or 2)
4 I NS - Number of basic substructures
5 I NC - Number of subcases
6,7 B Basic substructure name Repeated for all
. } component basic
8 I Number of loads for this substructure substructures
1 - NC 1 1 Number of load vectors participating in this
- subcase. If negative, this is a SYMCOM
, Repeated
or SUBCOM subcase. L for all
Repeated for subcases
2 I Internal load vector number } each load
. vector in
3 R Scale factor this subcase

NC +1 ' End-of-item

The contents of SPLN for real eigenvalue analysis are:

Group Word Type Item
0 1,2 B Name of the substructure which was solved
3 1 Rigid Format number (3)
4 1 Number of eigenvalues
2.6-9 (12/29/78) . a
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Group Word Type Item
1 1 I Mode number )
2 I Extraction order
3 R A - eigenvalue »
4 R w =/ . Repeated for
each eigenvalue
5 R f = wn
Generalized mass
7 R Genera]izéd stiffness
End-of-item
The contents of SPLN for complex eigenvalue analysis are:
Group Word Type Item
0 1,2 B Name of the substructure which was solved
3 1 Rigid Format Number (3)
4 I Number of eigenvalues
1 1 1 Mode number A
2 I Extraction order
3 R Real part of Eigenvalue
4 R - Imaginary part of Eigenvalue \ Egg:a:$ge:3;1ue
5 R {Im (\)] /7 2n
6 R -2+ Re (A) / |Im (A)]
7 R Not used
>
The contents of SPLN for dynamic analysis are:
Group Word Type Item
0 1,2 B Name of substructure which was solved
3 I Rigid Format Number (8 or 9)
4 1 NS - Number of basic substructures
5 I NSTEP - Number of time or frequency steps
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Group Word Type Item
6,7 B Basic Substructure Name repeated for all
component basic
8 I Number of loads for this substructures
substructure
6+3*NS 1 Number of static load vectors
used in this solution
6+3*NS+1 I Internal load vector number } repeated for each load
vector
1 1 R Time or frequency value } repeated for each step
repeated
2 1 R Scale factor for each repeated for each step
load

NSTEP + 2 End-of-Item

Notes:

1. The name of the substructure which was solved (first 2 words of group 0) is the name

which appeared on a SPLVE substructure command.

2. During the RECPVER operation, the SOLN items of Tower level substructures are created by

editing the SPLN item of the substructure which was solved.

3. The internal load vector number in the statics or dynamics version is the column number
of the load matrix stored as the PVEC item of the same substructure for which the SBLN item

is stored.

4. The scale factors in the statics version are computed from the factors on LPADC bulk

data cards and/or SUBSEQ or SYMSEQ case control cards.

5. Group 1 in the eigenvalue version is identical to record 2 of the LAMA or CLAMA data

block.

6. If the number of eigenvalues is zero, group 1 does not exist in the eigenvalue version.
7. Group 1 in the dynamics version is identical to record 0 of the PPF data block for

R.F. 8 or the TOL data block for R.F. 9.

8. Groups 2 through NSTEP+1 in the dynamics version each form one column of the Fi matrix.

This matrix gives the load factor for each static load set for time step.
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9. The scale factors in the dynamics version are computed from the TLOADi, RLOAD,

TABLEDi and LOADC bulk data cards.

10. The scale factors in the dynamics version are real for R.F. 9 and complex for R.F. 8.
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2.6.1.7 LpAP

Description
Directory of set ID's for loads defined in Phase 1 with option PA. For each Phase 1 subcase
of each basic substructure, LPAP contains the set ID jdentifying the applied load. It may be zero

if no load was defined for a subcase.

The LPAP item is generated in SUBPH1, COMB1, and REDUCE.

Item Format

See 2.6.4 L@DS

2.6-13 (12/29/78)




SUBSTRUCTURE DATA ITEM DESCRIPTIONS

2.6.1.8 LAMS

The LAMS item contains data defining the eigenvalues used in the modal reduction. This
data is identical to the real or complex eigenvalue analysis SPLN item. An additional group is

also present which describes the manner in which each mode was used in the reduce.
The LAMS item is created by module MREDZ or CMREDZ.

ltem Format

Group Word Type Item.
0 see SPLN data (sec 2.6.1.6)
1 see SPLN data (sec 2.6.1.6)
2 1-NE I Modal use descriptor for each eigenvector
Notes:

1. The name of the substructure being reduced (first 2 words of group 0) is the name on

a MREDUCE or CREDUCE command.

2. A1l eigenvalues found by module READ or CEAD are placed in the LAMS item.
3. The modal use descriptors have the following values
1 - mode was used in modal reduce

2 - mode was selected by NMAX and RANGE parameter but was rejected because
of nonparticipation.

3 - mode was excluded because it was outside the specified NMAX and RANGE
parameters.
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2.6.1.9 Matrix Items

Description

A1l matrices stored on the S@F are direct copies of the matrices stored in packed form on

GIND files.

The following matrix items are stored on the S@F:

BMTX Viscous damping _

GIMS G transformation matrix fof boundary matrix in modal reduce
HLFT Left hand H transformation matrix

HORG H or G transformation matrix

KMTX Stiffness matrix

K4MX Structure damping matrix

LMTX Lower triaﬁgu1ar factor of stiffness matrix

MMTX Mass matrix

PAPP Appended load vectors

PHIL Left hand eigenvector matrix

PHIS Eigenvector matrix

P@AP Load vectors on points omitted during a REDUCE operation
POVE Load vectors on points omitted during a REDUCE operation
PVEC Load vectors

QVEC Reaction force vectors

UPRT Partitioning vector from a REDUCE operation

UVEC Displacement vectors
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3.1 INTRODUCTION

Section 3 contains descriptions of subroutines not an integral part of a module. Those sub-
routines which are an integral part of a module are discussed in section 4, Module Functional
Descriptions. Section 3.2 contains an alphabetical index of entry points of routines documented

in section 3, A similar index of entry points documented in section 4 can be found in section

4.1.3.

Subroutine descriptions have been partitioned into 3 classifications: executive, utility and

matrix subroutine descriptions, documented in sections 3.3, 3.4, and 3.5 respectively,

Descriptions of the plotting utility routines (e.g., AXIS, section 3.4.40; AXISi, section
3.4.41) refer to plotters by number or the letter “i", and to plotter models by number only. The
correspondence of these numbers to pldtter hardware is given in Table 1. Further details can be

found in section 4 of the User's Manual.
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Table 1. Correspondence Between External and Internal Plotter and Model Names and Numbers.

External
plotter name

sC

CALCOMP

NASTPLT

SC
CALCOMP
NASTPLT
i

J
k
2

External Internal
model name plotter number

4020,0 3

7651,78i
( 7651,773
§651,76k
£651,752
7655,781
7655,773
5655,76k

5655,75%
< 7631,78i
7631,775
5631,76k
5631,752<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>