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This report describes the computer program named SEAPLT,
which is a graphics post-processor to the general purpose cable

dynamics coauuter model named SEADYN. The program is written
with CALCOMF compatability for use with the CDC-Cyberne
program UNIPLOT.
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INTRODUCTION

This computer program is written for the purpose of plotting results
obtained from the SEADYN computer program and saved on restart files.
SEAPLT recognizes the following files generated from SEADYN:

TAPEI: DEAD restart file
TAPE2: LIVE restart file
TAPE3: DYN restart file
TAPE4: any restart file
TAPE20: MODE output file

This multiplicity of input files is provided to allow direct processing
of all restart files created in a SEADYN run immediately following the
SEADYN execution.

This program is written with CALCOMP compatibility in mild but
with the intention of being post-processed on 6he CDC-Cybernet program
LN1PLOT. This means that the standard CALCOMP calls will lead to the
creation of a neutral picture file (NPFILE) which may then be processed
on any of the devices supported by UNIPLOT.

SEAPLT creates three general forms of plots; as the present time
plotting is permitted from a single restart file only. They are geometry,
functions, and cross plots. Geometry plots display the entire structure
in any of the saved states viewed from any angle. They also allow
superimposed views of any two of the saved states or mode shapes plotted
over the reference state. Function plots produce graphs of the desired
parameter versus the appropriate load parameter or time. Function plots
can be generated only if the restart file contains the needed sequence
of records. Multiple curves per graph are allowed if they are of the
Sdflte parameter at different points or directions (e.g., the tensions in
more than one element can be plotted on a single graph). Cross plots
-epiesent the merging of two function plots with time or load as a

parameter. They allow the plotting of such things as element tension
vers,.s eienent strain over a time sequence or displacement versus point
i.ad ,ver a loading sequence.

>)FAPLT input is in a free-form format. The following describes the
t,asic free-form rules.

FEEE-kIELD INPUT RULES

The following special characters are recognized by the subroutine
FREINP:

Record Terminator Flag
Signals no more data is to be read for the card image being
processed. Multiple card images (records) may appear on
a single card separated by record terminators. Double
record terminators signal the end of a card, and any data



following this is treated as a comment. Comments will be
listed as part of the card hut will not be transmitted to
the dta file.

Alternate Record Terminator Flag
Performs same function as S

COLUMN80 Default Record Terminator
Unless a prior termination or continuation is signalled,
the end of card (COL80) is taken as a record termination.

Word Delimitor (Separator)

Separates sequences of data entries in a card image.
Repeated delimitors produce zeros in the words. An initial
comma produces a zero in the first word of the record. All
words not explicitly defined are assumed to be 0.0. A
comma may be used to signal multiple card records
(continuation) when only blanks occur between the last
comma and the end of card.

BLANK Separator/Delimitor
Leading blanks are ignored. Once the beginning of a word
is detected, a blank will terminate the word. Any blanks
following a delimitor are treated as leading blanks for
the next word. The following are equivalent:

xx yy
xx , yy
xx, yy

Continuation F1a
Signals a word termination with the next word to be read
from the next card. See "," for alternate continuation.

Word Position Flag

Use to override the word sequencing and shift to a new
word in the record. Input then follows in sequence from
the new word location. The new word number is given

immediately following the W and before the next "," or blank.
The W may be used as a delimitor of the previous word.
The combination ",W" is the same as W alone. The first
word of a record is not checked for the W flag so ",W"

must be used to skip to a new sequence from the first
word position. Any W after the first word and before
the record terminator will be interpreted as a position
flag.

Comment Card Flag
This character anywhere on a card will terminate the record
and the remainder of the card is treated as a comment.

in column I produces no record.

Hollerith (Alpha-Numeric) Field Delimitor
This character is the apostrophe (11-8-5 on the 026
keypunch and 8-5 on the 029 keypunch). It signals the
start and end of a character string. The string may be
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,1y I egth ip to a 111ax mnaum 4 t lie iumb r o t en chara cter
'words" allowed by the .a1p11 icat ion. This is usually
8, but it may be more or less as the use dictates.
Any legal character may be used in the string except the
apostrophe. Character strings may continue past column 80
to the next card since the string automatically signals
continuation until the terminal apostrophe is found. All
blanks in the string are counted as characters.

R gid Format Initiator Flag
This iII column I of any card after the title cards signals
that the cards up to the next ")" card are in rigid format.
These iaids are written on a special data file in BCD
tormat

Rigild Format 'terminator Flay
This an toliwn) I signals the end of a sequence of rigid
torniat (.;rds.

Aity card with a "$', ";", or "*" in column 1 will be treated as a comment
tard. It will be listed but will produce no data record.

Each free-field input deck is presumed to begin with one or more
title cards. Title cards are read and listed until a specific record
termia itur is detected ($ or ; but not COLUMN80). The card on which the
terminator is detected will be used as a page heading for the run.

The fR.EINP subroutine processes the entire data deck and translates
ill ot the cards into a series of data records. As noted above, a data
iori may span more than one card or there may be one or more records
on a ,ardi. After the title cards, the data is assumed to be arranged in
blocks headed by j Flag _ Record. Each flag record is limited to ten
alpha-numeric characters. Usually only the first four characters of the
l Jag reotrd have inealaing . For example, the flag record ELEMENTS could
h- st, r tt ed to I.[+EM to produt the same result. The specific datau ':.:d r .ipp, li:i;ht- t. the 1lag rvcord Is thell assUIed until the next flag

)- , , i. dite+tt',. I"lag ret ,ods Imlust haive the flag word in the first
p~o+itli i., E..,1 % lil ot tie retoginized as a flang).

!,Ija ctetords are assumed to be in floating point form unless a
hua, I er Is deteted which is inconsistent for a floating point number.
,!I this Case, the word will be treated as a Hollerith word. All floating
,,mt words assume a decimal at the end of the word if none is given.
Worids actually intended to be integers are converted to fixed-point form
it the time they are used. The maximum length of a data record is
determined by the program using the free-field subroutine.
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SI.AI.f VN I'll' INS'I'RUCTIONS

li1t It Crd(s) At least 'tion (jrdi, i tIui ed. The last tItle card must
1) t rmII tt vd wIII i o . Thest- terminators may not
appear anywhere ci s' III tle title cards. The last title
card will be used for page headings.

SELECT (flag record SELE)

Variable
Word Name Contents

FORM Plotter Selection Code
NARROW for 10 in. wide field (default)
WIDE for 30 in. wide field

NTAPE fIle code for RESTAR file.
(1, 2, 3, or 4 ... default is 1)

3 IRt1(" Maximum number of records on RESTART file.

4 NMOIJE 0 - no mode requests will be made.
,0 - mode set to be used in overplots.

5 LBLCHK Label check flag
0 - no check

I- Make komparison of first title word on RESTART
tile and the check word. Abort if tey do not
match.

6 IiK'RD orud to be. used In lIabel check.
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GL',4E'TRY (flag record GEOM)

Var ia ble
,: rd Name Cotents

I rNf 1 Reference record on, RESTART file

PIPI2) overplot record on RESTART file

INPt3 ) Line type for reference plot - "SOLID" or "DASH"
(default is "SOLID")

NL4.i L.jue type for overplot (default is "DASH")

!N['( 1) o erver axis - +l, +2, or ±3 (default = +1)

t I INP(I I Observer Distance (default = 1010)

/ klNf't2) i splacemen t M1agnification (default = 1.0). (Displace-
ment is the difference between the nodal positions in
the two records.)

S 1AME. Base Vector Display Flag
0 - plot labelled base vectors at origin

- do riot

-),j(essive GEL.I or .UIDE records need only words 1 and 2 unless a
k hah- in parameters is desired, then only those changed need be given.

i..j followed by ROTA causes rotated views.
"! ,;t, rwr axes detined as I, 2, 3, for x, y, z, respectively.



Va r iab l e
6o rd Name Conten tS

1 INP(I) Reference record on RESTART tile

2 INP(2) Node number on MODE file
INP(3) Line type for refertntce plot - "SOLID" or "DASH"

(default is "SOLI)")

4 INP(4) Line type for mode overplot (default is "DASH")

5 INP(5) Observer axis - t1, -2, or ±3 (default = +1)

6 FINP(l) Observer Distance (default = 1010)

7 FINP(2) Node scale factor (default= 1.0)

8 IBASE Base Vector Display Flag
0 - plot labelled base vectors at origin
1 - do not

Successive GEON or MODE records need only words I and 2 unless a
dharige in parameters is desired, then only those changed need be given.
'IODE tllowed by ROTA causes rotated views.

The mode shdpes are automatically scaled to have the largest component
valiit ur have a magnitude of 1.0. The mode scale factor FINP(2) should be
given large enough to make the mode shape distortions visible.

I6
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ROTATE

Variable
Word Name Contents

I THETA(1) Rotation about global x axis (degrees)

2 THETA(2) Rotation about global y axis (degrees)

A THETA(3) Rotation about global z axis (degrees)

NOTE: These angles are sequential x -* y + z. A rotation about x followed
by y means that y rotation is about the new orientation of the y axis
atter the x rotation.

It d rotation about y is desired before a rotation about x, then
use two rotation records:

ROTA

0, 0, 0

x, 6, 0

Any number of rotation records may be given and they will all be
sequential relative to the last rotation executed.

All rotations follow the right-hand rule relative to the last
defined position of the axes.

The default view will show the y-z plane (see INP(5) of the
GEo, record)
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VIEW

Word Contents

I A one card title for the plot. If used, this must be input as a
Up character string which begins anid ends with an apostrophe ()

to 8

VIEW causes the results of' a string of rotations to be plotted.
VIEW followed by ROTA records continues the rotations relative to

the last position.
Any record tiag except ROTA or VIEW following a GEOI or MODE record

will cause the current view to be plotted with a default heading (i.e., the
VIEW record is not required).



FUNCT ION

%j ri able
Wo rd Name Contents

VCODE Fun Lion Code (sev (El, list

* Nl( 1) Curve code lor I rst u rve (solid I ine) (see Note below)

i NH P2) Curve tode for second ( urve (dashed line) (see Note beLow)

J,%.lN 3 ) Curve rode for tl rd curve (dotted line) (see Note below)

N PB.G Ht,.ining record on RESTART tile (default = 1)

t N .I. 11 Ediny reiorl on RESTART file (default = last one)

I NkR Re oW increment (,default I)

, XINCtf I.,rizontl Plot L.ength (default = 6 for NARR; 10 for
(IE)

i iW ('' Cirve ,,pt ol

U -t ra I ght I lies between poi [it s

1 - 1t1 li t 

1,; LnED 1l,, t itl it use (h.jr.cter string ' majxllnlum of bO

' 1 S a r-, ( t shros

!,1W iol !')YN t i
i, i f at tor t 1.0) for DEAf) file

I. fd faotr for LIVE f; I e (normally)
,it,' Number tor LIVE VISRE1. solution
hel i Ing for LIVE when tIED)ING 0

t o'r L1 I VL I lth rime Sequenk-ed Static

elh . t 1at I - elIlntli t ilumbe r

. i .i - Picked word (10 tives niode riumfer plus dire(Lion

n umber, e.g., 232 means node v direction)
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CRUSS

Variable
Wo'rdt Name Contents

I HCODE Hor zonta I t unct in code (see CODE is t below)

2 .JNP( I Horizontal curle ode, tsee Note 2 under FUNC record)

3 VCODE Vertical iunction code (see CODE list below)

4 JNP(2) Vertical curve code (see Note 2 under FUNC record)

5 NBEG Begalnliiig record on RESTART file (default = 1)

6 NLIM Ending record on RESTART file (default = last one)

I [NCR Record Increment (default = 1)

8 XINCH Hotizontal Plot Length (default = b for NARR; 10 or
I DE )

I l0 PT Curve Upt ion
0 - straight line between points

I l - s IIhe t IL

1 1P[I'HE) P'lot ' 1t I e (use character st ring ' maximulni of 60
k h a t e I,

l'lii,, t ,I! ctd,

P; :S Nod.al pos I tIon

) Nda I displiaement troll] position in first record

IS No, I di spLiteflenlt tUlct ion for curreti position

Nodal vei)( ity

Nod, .1 ! ('J c iit iO

1.: t. I lielit t I i th (turrtllt I

.Nt) j 11..villellit lti I Lh (Illist r u thd

F1 . enlitlt reference tensloln

rUR Nodal total torte

I -dI Noda I grdvity force

Nodh I poi ut load

1 . oda t I t I d I oad

F, Nod. 1 t'lld velocity
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END

(no data record)

Terminates data set and closes plot file.
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