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DYESCLATMER

This publicacion is produced under the auspices of the Technical
Sreering Committee of the Vehicle Weighrs and Dimenszsions Study. The
poinrs of view expressed herein are exclusively rhose of rhe aurhors
and doe nor necessarily refleer the opinions of the Techpical Steer—
ing Committee, Canroad Transportation Research Corporarion or irs
supporting agencies,

This report has been published for rhe convenience of individuals or
agencles wirh inreresrs in the subjecr area, Readers are caurioned
that the use and interpretation of rhe dara, marerial and findings
contained herein is done at their own risk. Conclusions drawn from
this research, particularly as applied ro regularion, should include
consideration of rthe breader context of Vehicle Weights and Dimen—
sion 1ssues, some of which have been examined in orher elemenrs of
the research program and are reporred on in orher velumes in rhis
series.

The Technical Steering Committee will be considering the findings of
these research investigations in preparing irs "Final Technical
Report” (Volume 1 & 2}, scheduled for completion in December 1986.



PREFACE

The report which follows constitutes one volame 1n a series of sixteen which

have been produced by contract researchers invelved in the Vehicle Weights

and Dimensions Stady. The recearch procedores and findings contained herein

address one or more specific technical objectives in the context of the development
of a consistent knowledge base necessary to achieve the overall goal of the

Stady:; improved uniformity in interprovancial weight and dimension regulations.

Dr. Reland Gagne and Mrs. Terry Stock of the National Research Couancil of

Canada undertook the task of developing an interface mechanism between a
commercially available animation program and the University of Michigan's
computer simelation models used to predict the dynamic behaviour of heavy
articulated vehieles, In pursuit of the objective of improving Canadian research
capabilities in the vehicle dynamics area, it was hoped that the animation
technigue would make computer simulation more accessible to, and more easily
understood by, the transpertation community at large.

The poinre of view expressed herein are those of the authors and do pot necessarily
reflecr the opinions or policies of Canroad Transperrtartion Researeh Corporation
oY 1TE supporting agencies.

Canroad Transportation Research Corporation gratefully acknowledges the generous
sapport provided by the Natieonal Research Council of Canada to carry out

this task, and in particular te the Division of Mechanhical Engineering for
donatang the time and resources of the Systems Lakoratery for this endeavour.

Funding to conduct the Vehicle Weights and Damensions Study was provided
to Canroad Transportatlon Research Corporation by:

Alberta Transportation

British Columbkia Ministry of Transpeortation and Highways
Manitoba Highways and Transportation

New Brunswick Department of Transportation
Newfoundland Pepartment of Transportation
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Ontario Ministry of Transportation and Communications
Prince Fdward I=land Transportation and Public Works
Ministere des Transports du Quebec

Saskatchewan Highways and Transportation

Transport Canada

Motor Vehicle Manufacturers Association

Canadian Trucking Association

Truck Trailer Manufacrturers Association

Private Motoar Truck Coancil

John Pearson, F. Eng.
Project Manager
vehicle Weights and Dimensions Study
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INTRODUCTION

When a computer model is run, there is usually much ro bhe pgained by viewing che
resulcs as the run proceeds. This is usually possible as mosr faciliries allow
interacrion with programs art run time, using graphic rerminals and suicable
software.

Crearing computar models wirth graphie ourpur is uswally done as one programming
task, where the graphic displays are included as an inregral part of rhe model.
Crearing a computer model requires quite different skills from char required ro
crearte a comater graphic. This project artcemprts te separarfe the modelling task
from rthe graphic task, where each is done separately, and where the inrerface
between fhe two actriviries 1s clear and simple.

This project was done for a study being conducted by rtrhe Roads and
Transporraction Assocliation of Canada (RTAC), the Canadian Vehicla Weighrts and
Dimensions Study. In Canada ctruckinmg is regulated by the ten provinces and two
territorial governments who exercise control over the sige, weights and
coanfiguratiens af vehielee asing their roade, The RTAC srudy is ro provide »
scienrific basis for these regularions, and artempt cto reduce the difficulties
of interprovineial operation of vehicles. Ir is being supporred by all
governmenrs and by many fleet operators.

Key components of the Vehicle Weights and Dimensions Study ace to be compurer
modals of vehicles which will accumulate information as it becomes available,
with rthe goal of eventually using rhese models to predict the performance of any
vehicle on any road. These models would be made available te regulators and
operactars alike, who could use them in avaluaring alternarives.

An important component of any compurer model, and especially models to be usad
by many people, is the "user friendliness" of the model -- rhe model must be
easy fo modify to the system being considered, and the results of runs must be
easily understood.

The computer models chosen for the vehicle dynamics were those produced by rhe
University of Michigan Transportation Research Instirure. These models had
reached a high level of maturicty and wersa well strucrured s0 as ro allow
additional modules to be added.

The Sysrems Laboratory of rhe Mechanical Engineering Division of NRC was asked
to install the vehicle wmodels in their VAX computer, and asked ro seek ways of
improving cheir zase of use. This animation project was one of the resulrs.

(OVERVIEW OF ANIMATION

aAn overview of rhe procedurz ro apimate = 3D graphic image is shown in fig. 1.
The compurter medel of some system 1s run as a separate process in the VAX
computer. Rourines execured in rhe computer wodel are used te modify a file
which contains the animarion informarion for the image generated by a concurrent
display process also ruaning in the VAX. The graphic image is previously created
using the graphic package, and rhe animation file conrsains only rhose commands
which change the image.



To use this animation procedure, the following rasks must be done:
* Create rhe model of the 3D graphic which is to be animared
* Creare an animation command file which conrains MOVIE commands tro
operateé oa the graphic model for the animation sequance. This defines

the animarion variables which are to ba set by the computer model.

* Include in the computer model roures which will compure rhe requirad
animarion variables.

=

Add animarion conrtrol routines to the computar medel to create tha
display procass, then repearedly set the values of the animation
variables, and synchronize the axecurion of rthe animation process.

The first twe rasks Lavolve the direer use of rhe 3D graphies package
MOVIE.BYU. and this will be discussed first., Then rthe rourtines to ser up and
control a graphic process will be described.

MOVIE . BYU

MOVIE is a graphics package which provides for the crearion, display and
manipulation of a segmented rthree dimensional graphic model whose geomerry is
degcribed in terms of polygonal elements each with an arbitrary number of
nodes., Connections berween the polygonal elements in three space is defined by
common nodes for connecting elements. Solids can be used in defining the 3D
image -— a routine is provided te decompese solid elemenrs into aquivalent
polygonal zlements.

The generared view of the 3D graphic is defined by the position of rhe observer,
and his angle and direction of sighr, The view can be as a "wire frame" model,
or include the removal of hidden lines.

A number of animetrion operarions can be performed on rhe 3D model, not all of
which are used in this project. The model can be made up of any number of
segments, each of which can be manipulared separately by the PIVOT operation,
which is the main animarion operation us2d. Anorher useful operarion is ROTAZE,
which rorates the whole image about any axes.

The complere MOVIE package consists of the & modules summarized in Figure 2.
This figure uses ellipses to denore dara modules, and recrangles for program
modules., It also groups the MOVIE commands as pseudo mepu trees. (The program is
command driven, not menu drivem). Ir includes the additional commands added ro
rhe MOVIE package for this project and which will be described larer.

Four of che modules are for rhe creation of graphic images, one for the playback
of previously recorded images, and one for rhe manipulation of images.

1)  UTILITY: This module is rhe main one used to create and aditr graphics
dara files. Ir =allows input of the polygons in three space that make
up the graphic. These can be grouped into the separare seguments which
can b2 acted upon indepsndently. It also allows data enrtry in the form
of solid elzments or as marhematical functions.



2)

3

&)

5)

6)

SECTION: This module is used ro decompose solid elements inco che
equivalent polygonal elements.

M0OSAIC: This module produces polygonal elements from contour dara.

TITLE: This module produces polygonal elements defining 2 or 3
dimensional Eexr.

DISPLAY: This is rhe module used for rhe manipulation and display of
the graphiecs definad by the other modules. It displays graphic dara
files of polyzonal elemenrs using a defined observer posirion, and can
remove hidden lines. It can rranslate, rotate or scale segmencs of rhe
model. Ir has other operations, some involving color, whieh are nor
used in this prejeecr.

COMPOSE: This module combines images previously displayed and saved by
DISPLAY.

Modificarions were made to the standard MOVIE.BYU sofrware to ephance its
ability to animare linked scrucrures. These addirions were in four groups.

=

A liscting

ANTIMATION

An addicticn te the DISPLAY module to allow hard copy plots to be
ganerared. The funcrions PLOT and NOPLOT turned rche hard copy fearure
on and off,

Anorher addition to the DISPLAY medule was the funcrion FILE which
switched the conrrol of DISPLAY from keyboard entries to records of
any file. This allowed DISPLAY to be driven from an animarion file
which could be ser up and altered from another program. A companion
fuperion was the HALT funcrion which switched control back rto rhe
keyboard, A PAUSE funcriom was added which halrad che file driven
conctrol of DISPLAY until released by keyboard activicy.

A funcrion RESCEN was added to DISPLAY ro rerurn all geometry to rhe
initial configurarion, and ceater the image on the display devica.

A new funcrion ORIGIN was added to the UTILITY package to make
animacrion of linked mechanisms easisr. This allowed rhe sezments of
the image ro be connected togerher at defined poincs to form a linked
chain of parcs. Modificarions were made to the PIVOT command of
display to preserve any links defined by ORIGIN.

of the modified modules is contained in rhe appendix.

Animation
animarion
animacion

CONTROL

of rhe graphic modal craated by MOVIE is achieved by modifying the
file, This is done by the computer model which is genarating rhe
informarion. Rouorines wer2 craated ro ssr up rche display process,

modify rhe animarion file, generate one frame on rhe display, and finally rvo

terminate

The model

rhe display process.

roucines to set up and control the display process are:



w Ser up a Display Process
CalLL RUN MOVIE (FGEOM, FDISP, FFUN, FORG)
whera

FCEOM - geometry file defining the graphic

FDISP — displacement file (opriomal)

FFUNC = funcrtion file (optional)

FORG — parts of origin file defining linkage
points of 2 chain

* View one frame of animarion
CALL DISPLAY FILE (F CoMM)
where
FCOMM - animation file to be used,
This file is created by the user
unsing gny text edicor and contains
rhe MOVIE commands to perform the animarion
operations,
* Alcer fields of an animation file
CALL ALT REC (FCOMM, IREC, ITEM, VALUE, M)
where
FCOMM - animation file
TREC - inreger array of record numbers to be alrered
ITEM - integer array of fleld numbers to be altered in corresponding
record of IREC
VALU = rzal array of new field values for the records
M = rtoral number of records to be alrered
* Terminate rhe display process

CALL EXTT MOVIE

An inreractive version of crhe routines cto alter the animarion file have also
been provided. To alter fields of an animarion file ipreractively, execure the
routine

CALL MOD FILE (FCOMM)
where
FCOMM - animation file ro be accessed

The MOD _FLLE prompe is "::" and the commands available are:



— Change one irem in a record

- Delate one record

— Help

= Insert a naw record

List all records

- Print one record on the screen
= Quit

- Replace one record

moDHHAOSE 0
i

Lisrings for all these rourines are attached, The MOVIE.BYU package is available
at modest cost from M.B. Stephenson, Civil Enpgineering-370 CB, Brigham Young
University, Prove, UT B4602.



EXAMPLE

Figure 3 shows a graphic medel of a vehicle to be animared. The vehicle consiscs
of three parts, a rtractor which pulls the vehicle, an arrached semi-trrailer
followed by a trailer, the geomacry is defined with a coordipate sysrem which
has the x axes along the center line aof the vehicle, goes rhrough the rtruck
hitch points and has its origin on the front bumpsr. The y axes is perpendicular
to this,and the z axes points upward. Each part of the vehicle can have roll and
vaw independently of rhe others, bur each is connected ro its neighbour ar the
hitch poiacs.

The new UTILITY funcrion ORIGIN is used to connect the parts of the vehicle
rogarher. The command ORIGIN requesrts entry of:

* the first and lastc segments of the group of segments to be Created as
one link

* the segment number to which this link is coanected

* the x v z coordinares of the connectring polnrc

These utilircies are repeated for each link of the chain.

The UTILITY package was used to define the geomerry of the vehicle, and is
contained in the file TRUCK.CGFO. (A discussion on how to creare rthese geomerry
files for any wvehiele shape is described iIn rhe next secrtion.) The drawing
consists of four parts. Part 1 is the road, part 2 the tractor, part 3 che
semitrailer, and part 4 the trailler, The road is manipulated as a separate part,
but the wehicle parts must be conneccad together at the hitch points. The ORIGIN
command esrablishes this, and the conrent of the origin file TRUCK,ORG was:

2 2z 0 0 0 O
i 3 2 5 0 0
4 ¢ 315 0 O

This defined each of the truck parts as a ssparate link, connected o irs
neighbour at the twe hirch points along the = axes.

The animarion file TRUCK.ANA was creared which coatained che MOVIE commands

required to generate one frame of the sequence, shown in figure 4., These
commands wersa:

EXPL = Invoke the EXPLODE funcrion
11 00 # — whare # iz rthe ¥ position of the road
= blank line rerminates functlon

1 - scale facror for EXPLODE
PIVOT - Invoke the PIVOT function
22 Y# - where # = part 2 vaw
33Y# =~ where # = part 3 yaw

4 4 Y # — where # = parr & yaw

2 2 X # - whare # = part 2 roll
33x# = wvhere # = parr 3 roll

4 4 X # = where # = parr 4 roll



= blank line - cerminate PIVOT

ROTA - Invoke ROTATE funcrion

X # — whare # = roration sbour X
VIEW ~ s3end frame ro sereen

HALT - rerurn to calling program

The animation file of MOVIE commaands thus contains 16 records. The Sch field of
the second record dafines the position of the road center from the middle of the
vehicle fronr bumper. The 4ch field of the sixth to eighch records contains the
yaw informacion, and the 4ch field of the ninth to eleventh records the roll
informarion. The second field of cthe forreenth record defines the observer's
position.

Code must be added to the model to ser vp and control rhe animarion. FORTRAN
versions of funcrions to do this are:

The display process is ser up with the sparement
CALL RUN MOVIE ('TRUCK.GEQ','','','TRUCK.ORG')

Since & of cthe 16 records must be supplied for the animarion informatrion, the
user's model must contain informaction rCo supply this information and control the
animation frames, The following declararions will ser wup pointers to the
animation varisbles in rhe animarion file:

DIMENSION IREC (8), ITEM (8), VALUE (8)
DATA IREC/2,6,7,8,9,10,11,14/
DATA LTEM/5,4,% 4,044,452/

Values of the animarion variables will be ser in the model using scacements
serring values in the VALUE array:

VALUE(L) = =6.3 ! posirien of road in =
VALUE(2) = 22.5 ! tracror vaw
VALUE(3) = 10.0 ! semitrailer yaw

erec,

The animatrion file is updated to the new values of animation wvariablas by the
srtatremenl:

CALL ALI_BEC('TRUCK.ANA',IREC,ITEM,VALUE'B)

The display process 1s inscrucrted ro generare che nexrt animation frame with the
sLatement;

CALL DISFLAY MOVIE ('TRUCK.ANA')
This code i= repeared for each frame of the animarion sequence, using updated
values of the animation variables until cthe model 1s to be stopped. The display

is stopped by the statement:

CALL EXIT MOVIE



CREATING A GEOMETRY FILE

Crearing a geomerry file for any vehicle shape involves the use of cthe UTILITY
commands of the MOVLE.BYU package. It requires that rthe vehicle shape be broken
down iato the polyhedra surfaces rhat describe ir. Each mede on each surface is
placed using irs x,y,z position relative to an assumed prigin.

4 number of geomerry files have been creared for standard vehicle configurations
and thess drawings are artached, Lisrings or copies of these files can be
obtained from the writers.

Most of the MOVIE commands are straight forward ro use, bur since several are
involved, familiarity with trhe whole MOVIE package is required. Rather than
acrempt this, it will be assumed chat reference can be made to the MOVIE manual,
and only some useful hiants will be given here.

As much as possible should be made of symmetry, as commands are availablz rte
raflect elemenrs about the drawing axes. Use of an axes system passing through
the center of the vehicle is saggested, With this, for example, only one wheel
shape is required which caa be reflected to the other side, and duplicared ar
each wheel position. These simple parts can be combined to form the more complex
parts of the vehicle pieces.

Many other vehicle pieces are relarively srandard ie, semi-trailers, dollies,
trailers, ecrc. These Too can be created as separate geometry files, which can be
merged togerher to create a more complex drawing.



PERFORMANCE

The first wersion of this procedure was ran on a VAX 11/780 using a Cybernex
1012 graphics rerminal. This terminal is a high resolution (1000 line) black and
white terminal of modest cost ( %2000} with builrt in Texrronix emulation. The
qualicy of the graphic image was gquite acceptable, burt Cthe image ook some
seconds to be generatad. This mode of animatien can he used on-line by the usar
at the ramminal who can then monicor the run, or the generated views can be
recorded on videorape or film and run larter as a movie. This mede of running 1s
how MOVIE iz normally used, and from which 1t got i1ts name,

Enhanced performance for on line animarion would require graphics faciliries
wirth higher performance, with the computer model and the graphics modal running
in separate compurers. This would be particularly effecrive if the graphics
device had double frame huffering capability. This would allow one frame ro be
viewed as the other is drawn in the orher baffer, resulting in immediace
updacing. An evaluation of this alrernative is now being developed using an IBM
PC/AT, with the Professional Graphics display as rhe display adapter.
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SPECIFIY ORIGIN (PIVOT POINT)
SPFCIFY FARTS TR BE DISPLAYED
FAUSE REIWEEN COMPAAHDSG WITH UOR1I0ON FOR

AND FRRINGES

PARTE

- PARTSG

14-JuUi



PIvVOT
POLY

PLOT

READ
RESCENTER
RECORD

0

9]

RESET
RESTORE
ROTATE
SAVE
SCaLE
SCOPE
SHaDOW
SHIFT
SHRINK
sMOOTH
SUMMARY
TRANSLATE
UNIFORM
VIEW
HARP

NOoOOMNOoOOonDMOoOOnDOONNONOnNNOOOn

(1) ICNMAX
(2 NFRINM

{3) NJMAX

{43 NPMaX

{3) NPTMAX

(6) NSMAX

(71 MAXTFRE

(8) MAXCNT

OONOOMMOoONONOONooOOOonNOOOOONOOonNnoDOOn

ABORTING THE "FILE"™ COMMAND OPTIOMN

ROTATE MODEL ABQUT LDCAL AXES

ENABLE DR DISABLE POLYGON NUMBERING OPTION
ENABLE HARDCOFY OUTPUT OPTION

READ NEW DATA FILES

RESTORE GEOMETRY AND RECENTRE THE MODFL
SWITCH FOR SaAVING PICTURES OM DISK FOR USE WITH
"COMPOSE"

READS THE RECORDED VALUES OF VARIABLES FROM DISK
RESTORE GEDOMETRY TO INITIAL CONDITION

ROTATE MODEL. ABOUT GLOBAL AXES

SAVES THE CURRENT VALUE OF PARAMETERS DN DISK
SET SCALE FACTOR FOR DISPLACEMENT FUNCTIDNS

SET SCOPE PARAMETERS

ENABLES SHaADDW DPTION AND SETS PARAMETERS

MOVE VIEWING SCREEM IN X DR Y DIRECTION

SET1T SHRINK FACTOR

USE SMODTH SHADING

GIVE MAXIMUM AND MINIMUM VALUES OF DATA FILES READ
TRANSLATE LOCAL ORIGIN OF PMDDEL

USE UNIFORM SHADING

PISPLAY SCENE ON PRECISION DISPLAY

SET SCALE FACTUR FOR SCALAR FUNCT IONS

[ I VR I |

LN T O T T AT | O O I (I

HAERHAHF A ERFFRARAFESARAEA R R R AT R H AR CERERRERER AR RERER AR EF SR TAF TR 48

VARIABLE DIMENSION INFURMATION FOR "COMMAND. FOR" AND "HIDDEN. FOR™

MAX. NO. OF ELEM. (NPTMAX)=MAX. NO. OF SIDES(NSMAX)
DIMENSION IP(ICNMAX)
MAXIMUM NUMBER OF FRINCES
DIMENSION CFRIN(I, NFRINM?
= MaXIMurM NUMBER DF NODES
DIMENSION SCOORDI3. NJMAX)Y, SPECINJIMAX)Y ., SPECE (NJMAX)
1, U033, NJMAX DY, X032, NJMAK ), KNORM(O3, NJMAX ), YNI3, NJMAX)
2 YNORMO3, NJMAX)
= Maximfum NUMBER OF PARTS
DIMENSION DA, NPMAX ), DC(3, 3, NPFMAX+1). DD(3, 3, NPMAY )
1. DIF(NPMAX) . DIRCA(NPMAX) . FRING (2, NPMAX ), ICOL(NPMAX )}
2, JEMOTHONPMAX Y : LASP (NPMAX+1 ), NFRINPMAX ), NHIGH(MPMAX)
3, NONROT (NPMAX ), NPL (2. NFMAX)Y . NFLS(NFMAX), POOR (NPMAX)
4, RDRG (3, NPMAX) . XIOGINPMAX ), XNHINPMAX ) XNR(NFPMAX)
D XK (3 NPMAX)
G, ISHFLG(NPMAX ), JESHFLG(NFMAX ). XMAXT (NFMAX)
T XMINT (MPMAX ), TRHR (NTMAX)
B8, PORG (3, NPMAX ), SOREG (3. NPMAX ). IPREVINPMAX )
MAXIMUM NUMBER OF ELEMENTS(POLYGONS)
DIMENSION NCENPT(NPIMAX]
MAXIMUM MUMBER OF SIDES OF POLYGUNS
DIMENSTON CONTO(NSMAX+12, JCOL (NSMAX): NITRI{NSHAX+1)
1. NMONSMAX+L ), NNNONSMAX ), XN(3, (NSHAX+1))
. AP (O, (NSMAX+1) 3, XQ (3, (NSMAX+11)). AXINSMAX)
3. AY (NSHMAX)
- MAaXIMUM S8IZE OF FRER STORAGE
DIMENSION LFREE(MAXFRE?. ISEG(MAXERE )Y, RSEC{MAXFRE)
= (2¥NEMAX) AS A MINIMUM IF NO CLIPFING TAKES PLACE.
40 RECOMMEND APPROXTMATELY (42NGMAX)
DIMHENSION WX {MAXCNT), VY IMAXCNT), VZIMAXCNT ). VN IMAXCNT?
L, IC(MAXCNT Y, VOMAXCNT ). VIX(MAXCNT ), VTIY(MAXCNT)
2, VTZMAXCNT), VTN(HMAXCNT ) VIC(MAXCNT ), ITCIMAXCMT )
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_DUAG: LUSERL. FTS. MOVTIMODVMODS FUR: 2

C (?) MAXINS = 7#NUMBER OF INTERSECTION LIMNES

c DIMENSION INT(MAXINS)., RNT(MAXINGI

C (10) MAXFSL = MAXIMUM LENGTH OF FREE STORAGE LIST

C DIMENSION LISTI(MARFSL)

c ¢11) MLSN = MAXIMUM NUMBER OF LICHT SOURCES

C DIMENSION SHASPE(MLSN}Y. SHINT(MLEN), LSENAB (MILBN)
C 1, LSPEC (ML_SN)Y., DSCURO(MLSN)Y, NPNT (ML SNy NSHMAX)

C {12) NTMAX = MAXIMUM NUMBER OF TRANSFPARENT LAYERS

c ZZLINMTMAX ., ZZR(NTMAX)

C

C
CouhRAaAREFRIRESARAFHAHAAAARDAFAERA A AR AAATHFRHAFEHRARASARAFRRARAET R RRURRR

MAIN PROGRAM — PROCESSES INTERACTIVE COMMaANDS FROM THE USER
AND CALLS APPROPRIATE BUBROUTINES

HHERAFHETHARRERE A FRRHER TR FHR A HARAR AR SRR A R AR R F AR ARR ErEAarERRR

c
C
c
c
C
c
¢ SUBFROGRAMS CALLED

C ALIA = EMNABLE THE ANTI-ALIAS FEATURE
€

G

c

C

c

<

c

ANIMAT SELECT INCREMENTAL TRAMSLATION. ROTATION. ETC.

CLEAR CLEARS ARRAYS (INITIALIZATIOMN?

COLO SPECIFY COLORE FOR VARIOUS PARTS

CONT SELECT CONTOUR OPTIOM AND SET CONTOUR LEVELSD

DASHLN EMABLE THE DOTTED LINE FEATURE

DIFF SET DIFFUSED LIGHT INTENSITY BY PART

DIST SPECIFY DISTANCE TO COURDINATE ORICGIN FROM OBGERVER

1T T T T O I I T

c DSET CHANGES DOTTEDR LINE PARAMETERS

C EXIT RETURNS CONTROL TO MCGNITOR

c EXPL EXPLOSION DOF FARTS

c FAST SET DaTA QPTIONS AND POOR MANS HIDDEM SURFACE REMOVAL
C FEAT SELECT FEATURE OPTION AND SET FEATURE ANGLE

c FIEL = SPECIFY FRUSTRUM OF VISION AND MIN. AND MaXx. X-Y

C CLLIPPING PLANES

cc FILE_DP= ENABLES COMMAND INPUT FROM DISK FILE

C FRIN = GBELECT FRINGE OFTION aND SPECIFY FRINGED PARTS

cC GET_ORG= SPECIFY ORIGIN (PIVDT POINT) OF PARTS

c GLAS = ENABLE TRANSPARENCY FEATURE AND ACCEPTS PARAMETERS
cC HALT OF= RESTORE COMMamMD INPUT TO SYS$INPUT. CLOSE FILE

C HAZE = ENABLE HAZE/FDG FEATURE AND AGCEPTS PARAMETERS

C HELF = GIVE AVAILABLE COMMANDS OR OPTIONS

c IMMUNE = MAKES PARTS IMMUNE TO ROTATIONS

C INIT = INITIALIZES NECESSARY PARAMETERS

C LIGHT = SET CONTINDUS TONE INTENSITY PARAMETER

C LINE = ADD PREVIOUS DISFLACEMENTS AND SCALAR FUNCTIONS TO
c ARRAYS, READ NEW ARRAYS. aND DIFFERENCE FOR TRANSIENT
C DATA

c MULT ENABLE AND DISABLE PREVIQUSLY DEFINED LIGHT SOURCES
cC NOPLOT DISABLES HARDCOFPY OUTPUT OPTION

cC PAUS_[OP= PROVIDES PAUSE BETHWEEN COMMANDS (USE WITH "FILE™)

c pIvaT SET LOCAL ROTATION ABOUT RELATIVE DORIGIN

cc PLOT_QP= ENABLES HARDCOPY DUTPUT OPTIODN

POLNDOD
READ

C ENABLE DR DISABLE NODE AND/OR POLYGON NUMBERING

C READS IN DATA FILES

C READIN ACCERPTS INPUT FROM USER

C RECORD ENABLES SWITCH FOR SAVING PICTURES ON DISK FOR USE
C WITH "COMPOSEM
c

C

c

T S| O O LI T

RESET READS THE RECORDED vALUE OF VARIABLES FROM DISK
REST RESTUORE MODEL 710 ORIGIMAL COORDINAIE SYSTEM
(RILLS ROTATIONS AND TRANSLATIONES)

1ol
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Ly
1
oy
m
n

SEP

BHR

WAR

VARIAD
aRL
HRD

AOOONOONOONOOocNONDNONNON0Oo0O0n
mo

IR,

K1
KEY

n

LIT

WOR

GO ODNoOOnNoOe
sl g

(1)
(2
(3
{43
(5)
(&)
{10)
{11}
(12)

AN OonOnoTnNnNnnn

sSCaL
SCOP

SHADE
SHaADD

SUMCEM

TRAN
VIEDRA

IBAULD
IBUF
ICHMDp
ICODE
IEND
IPOQINT
JUNTT

KUNIT

LUNIT
MUNIT
NP OL

ART

KR

LI TINE DRI L |

P

LES US
aT
cPy

g hn

% [ %

D

ICNMAX
NFERINM
NJMAX
NPMAX
NP TMAX
NSMAX
MAXFSL
MLSN
NTMAX

 RESTORFS GFEDMETRY AanD RE-CENTRES THE MODEL

ROTATE MODEL ABDUT QRIGIN

WRITES THE CURRENT VALUE 0OF VARIABLES AND LOGICALS ON
TO DISK FOR USE WITH RESET

SPECIFY DRISPLACEMENT SCaALE FACTOR

SET SCOPE PARAMETERS

SELECT CONTENT OF SCENE

SELECT FLAT, SMOOTH, OR UNIFORM SHADING

ENABLE SHaROW FEATURE AND ACCEPTS PARAMETERS
SELECT SHRIMNK ORTIDON AND SPECIFY BHRINK FACTOR
GIVE SUMMARY OF DATA READ WITH MIN. /MAaX. VALUES,
QR CENTER MODEL IN VIEWING AREA

TRANSLATE CODRDINATE ORIGIN OF MODEL

CALLE FOR NORMALS.LIGHT INTENSITY,ETC. NEEDED TO
DISPLAY SCENE (EITHER VIEW OR DRAW)

SPECIFY OUT-OF-PLANE WARPING SCALE FACTOR

HEBGHEE R BN RO R R AR R e AR AR AR AR A AR AAAAHRARAARA R IRRARRERH

£D

EMNABLES ONE HARDCOPY BUTPUT OF DISPLAY

LOGICAL FLAG INDICATING -PLOT- IS ON (OR OFF)
TRANSMISSION RATE IN CHARACTERS/SECOND (BAUD/10)
BUFFER ARRAY FOR MULTIPLE COMMANDS FPER LINE
INTERACTIVE COMMAND WORD STARTING LOCATION
INITIALIZATION PARAMEYER =1 FIRST TIME ONLY
NUMBER OF COMMANMDS ACCEPTED ONM A LINE

POINTER IN IBUF ARRAY

DEVICE LEBGICAL UNIT NUMBER (DISK FILE) — DUTPUT
NUMBER OF KEY WORDS FOUND

ARRAY OF ACCEPTED KEY WORD STARTING LOCATIONS 1IN WORD
ARRAY

DEVICE LOGICAL UMIT NUMBER FOR SYS$®INFUT
COMMAND NUMBER

DEVICE (.0GICAL UNIT NUMBER (DISK FILE)

PEVICE LOGICAL UNIT NUMBER FOR SySsOUTPUT
NUMBER OF PARTS IN PREVIOUS FILE READ

ARRAY OF ACCEPTABRLE COMMANDS FOR THIS ROUTINE

FHFHE AR TR F R A FHFHRARREA AR R AR HAHAI R A RRA AR AR ARAATEAH A AR AA SRR AR AR THR

VAR TABLE DIMENSION INFORMaATION FOR  MAIMN PROGRAM
(SET THE NMINE FOLLOWING MAXIMUMS IN THE DATA STATEMENT BELOW!

FAaX. NO. OF ELEM. (NPTMAXI#MAX. NO., DOF SIDES{NSMAX)
MaxIpum NUMBER OF FRINGES

MaxIMuUM NUMBER OF NODES

MAXIMUM NUMBER OF PARTS

MAXIMUM NUMBER OF ELEMENTS(POLYGONS?

MAXIMUM NUMBER OF SIDES OF FOLYGONS

MAXIMUM LENGTH OF FREE STORAGE L IST

MAXIMUM NUMBER OF LIGHT SOURCES

MAXIMUM NUMBER OF TRANSPARENCY LAYERS

/I T L VI O | O I

EERREHRHARRAE TR AP R TR AN FAA R R FHHHH A A AR A LR RERTARSHF A A AR R RAA AR AT RS

comMoM/BAUD/ IBAUD
COMMON/CMFSLs MAXFSL
COMMON/sCMLEN/ MEDN
COMMON/DEVI/ INPUT, QUTPUT

cC
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cC

coonoOon

cC

cC

cc

nmoOona

247,
3B
4'El‘

COMMOM/DEVIL/ MUNIT. JUNIT, KUNIT, LUNIT

COMMON/ENTER, N1, N2, KEY, XNUM. K1, K2
COMMON/FRI/ NFRINM, JFRING, GFRIN, BFRIM, RFRIN

COMMON/HCOPY/ HRDCPY, APLOT. HCEND

IF ON A VaX — TO IMPLEMENT CTRL—C TRAP UNCOMMENT MNEXT STATEMENT

COMMON/INTER/ ABORT

COMMON/MAXMN/ NFOL., NSMAX. MJMAX: NPMAX, TCNMAX: NPTHMAX
COMMON/NTCOM/, NTMAX
COMMON/PRO/ NP, NJ, ICMD, IC, IREAD, SKALE, NPT

COMMOMN/RESTR/ PORG, SORG. TPREV

DIMENSION WORD{(Z212), KEY(10), XNUMI40), IBUF{(19)
DIMENSION BFRIN(S), GFRIN(S). RFRIN(S)

DIMENSION PORG(3. 27), BORG(3,. 7). IPREVI27)
LOGICAL HRDCPY. APLOT. HCEND

LOGICAL JFRING

IF ON A vAaX — TO IFPLEMENT CTRL—C TRAP UNCOMMEMT NEXT STATEMENT

LGGICAL ABORT

INTEGER OQUTPUT
CHARACTER#®1 WORD
DaTa WORD/ R, 'E*, 'A", D "E7, 7 X7,
1:[‘2:' lEr' 151', :Tr’ l‘rl' (R(l LA INI‘ :(3:' -
(Tr' :Sr‘ ’M'J ID', 'B'n lul' 'N’:'I
IEI' rvr' JII’ ID-’ Ir_-' rDJ'r
‘s P AT, 'R ‘B, P,

R0, 0T
fﬂl] L L 'FIJ
;S" IC" ID:'
ITI’ -FI'
‘U’J r”l’

L
i T
IF' fl
i
fo'

- F r

II.F’_ r
:T.r‘

IF,.'J"
.

=
g,

El

57C7,
6L’
7FC,
8N
9F,
A'MIJ
BR-,
cC-a’,
D’s’,
E‘P’s
Fross

‘ET,
‘ar.,
‘A",
CE.
‘E,
Uy
‘E*,
‘D,
rhr'
.7,
T,

NT,
AT,
ISJ'
‘cr,
AT
‘57,
‘cr,
‘H.
VT,
g & R
Q.

fT"
N7,
r'T':'
fD"
fo'
HY,
i u
’Hl'
TE,
I'Tl,
Ry

W
i
‘P,
’NI‘
N*.
"I,
hT.
rZ7.

rF r,
T

IAI' IRI'
.r'\.-‘.rJI rvl'
IIJ‘ 2y,
.FTI‘ rs.p’
’D'F'D’l
.-F'!, :DJ'
rL:' rIr'
rEY, -FHI'

i
JGI
.

i
N,

I

A ~TN

(P('
fL,
‘o,
&
ET,
LY
A,
U,

;F,‘ .
.rEr'
1
R, T,
‘P, O,
Sy M.
G, ‘L’
e 'Tr,

W
JEI,

B
2.,

‘PryrAT
.rF r' ,L. ’,

T, YT
i
I
L)
L
F
r

I
D
L,
o,
T,
D

f ATy

‘R,

o
‘R
‘

le‘
IR r'
J'P r'
I,
o
‘0.
‘57,
IEI‘

g,
B

Icf'
A,
L,
G,
I,
"l-f‘
5,
'S’;
H.

L

va'
fw(,
‘T
'H't
™.
’Tl'
‘H
IEJ.

‘A,
T/

DATA MUST BE CHANGED IF MaxImurm DIMENSIONING IS ALTERED

NSMAX=8
NJMAX=1007
NFMAX=27
ICNMAX=4078
NETMAX=1007
NFRINM=11
MAXFSL=2014
MLSN=4
NTMAX=23



_DUAD. LWSERY FTS MOVTIMOVMODS. FIOR: 2 LML T

c INPUT. OUTPUT. AND DBAUD RATE ARE SET FOR THE VAX RUNNING VNS
c

CcC Dpen wnits 1IN tase Movie s DB2iNg vunh as a swhprocess

ce

OPEN{UNLIT=S. NAME='SYSSINPUT . TYPE='GLD)

(PEN(UNLT=2, NAME='SYSOQUTIRUT ., TYPE='DOLD’)

OFENC(UNLT =&, NAME= 'SYRFERROR -, TYPE='0LD")
cC
cC Assign i/0 device units., initial plot varaiables
cC

INFUT=3

OUTPUT =2

KUNIT = INPUT

LUNET = 48

MUNIT ouipaut

JUNIT = 47

APLOT . FALSE.

MRDCPY= . Fal_SE

cC
IBAUD=240
WRITE(DUTRUWT, 300)
NP OL.FNPIMAX
CALL CLEAR
ALl READF
Calk INIT

IF ON A vaXx - T IMPLEMENT CRTL-—C TRaP UNCOMMENT MEXT 2 STATEMENTS

Catl. TRAP_INIT
ABRORT = . FALSE.

READ IMNPUT COMMAND STRING FOR PROCESSING

nooOmOo0n

10 WRITELQUTIIUYL, 9103
IFOINT:="0
TEnD= 0
ICHMD-0
M1=-1
Mz~
cc
cC Change dimensian oF WORD array
ccC
M- L2
Call. READINOWIRD, MKW
IEMD=K1
IF(k1 EG 0 GO TO 250
po 20 I=1, Kl
20 IRUF(L)Y=KEY ()

C

c IF On & VYAX — TO IMPLEMENT CTRE-C TRAP UNCOMMENT THE NEXT
c FIvE STATEMENTS AMD COMMENT THE 30 CONTIMUE STATENEMT

C

C 30 IF (ABORT) THENM

C IF (KEYBD) WRITE(OUTHFUT, L&)

C ABLIT = | FALSE

c G0 TO 10

c ENDIF

C

30 CONTINUE
IROINT=IPOINT +1



OoOnNnOOOOOOonDOonn

40

30
&0

80
F0Q
100

110

130

140

160

170

180
190

200

IFCIPOINT. GT. IEND) GO
ICMD=IBUF ¢IPOINT)
LIT=C(ICMD+3)/4

LIT
LIT
LIT
EIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT

LIT
LIT
LIT

1
=2
3
4
5
&
7
8
q

'READ"
"EXIT™
“ROTA™
"REST"
"TRAN"
"SCAL”
= FLAT"
ngMon "
"UNTF"
"SCop”
="DEVI"
="DIFF"

LU | T L Y O { I T

="pLOT"
="HALT"
="RESC™

LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT

LIT
LIT

TG 10
13 ="DIST"
14 ="FIEL"
15 ="PART™
le ="EXPL"
17 ="8uMH"
18 ="CENT"
19 ="WARP"
20 ="FRIN"
21 ="coLo”
22 ="ANIM"
23 ="VIEW"
24 ="DRAW"
48 ="FILE"
51 ="ORIG"

LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
LIT
EIT
LLI7
LIT

LIT
LIT

29
28
a7
28
29
30
31
32
33
34
39
36

49
52

LS I T I T | Y VI I |

"FASTY L.IT
"FIVva" LIT
"HELE LIT
"LIME" IT
MOONT LIT
"SHRI" LIT
“"LIGH" LIT
"FEAT" [-IT
"NODE" LIT
"POLY" LIT
T ImMeiu

"SHIFY

"Pays”

"NOPLY

GG TO (40,50, 60.70,80, 90,100, 100, 100, 110, 110, 120, 130
1,140, 150, 160. 170, 170, 1B0, 190, 200, 210, 220, 220, 230, 240
2, 250, 280, 270, 280, 270, 300, 310, 310, 320, 330, 340, 330, 340
3, 370. 380, 370, 400. 410, 420, 430
4. 435, 440. 445, 450, 455, 4&0, 465

Cal.L READF

GO TO 30

STOP

CaLL ROTA
GO TO 30
Call. REST
G T4 36
Chall. TRAN
cao Th 30
CaLl SCaL
GO TO 30
SHADE

caLL

GO T8
CallL. 5COP
GO TO 20
Cal_LL DIFF
eg 170 30
ChALL DIST
GO 170 30

CAalLL FIEL
GD TO 30
Icobe=0

CaLL SEPART{ICODE)

GO

calLL

30

TD 320

EXPL.
¢ TO 30
IPERZI=0

CALL SUMCENCIPERT)
GO To 30

Cal.L WARF
GO T0O 20

Cat.L FRIN
GO TO 30
CalLt COLO

FIT

37
38
37
40
41
42

44
45
44

="DASH"
"DATT"
"RECO"
"ALTA"
"GLAS"
"SHAD"
"HAZE"
TMULT
"RESE"
=" SAVE"

1 Y O T T T |



210
220
230
240
250
260
270
280
270
300
310
320
330
340
350
380
370
380
370
00

410

430

CC
cC

435
440

445

435

GO 70 30
CALL ANIMAT
GO TO 30
CaLL VIEDRA
e¢O TO 30
Call FAST
&0 TO 34
CaLL PIVQOrY
GO TO 30
Cal L HELP
GD 70 30
CALL LINE
GO TO 30
CallL CONT
GO TO 30
Cnal_L SHRKR
&0 10 30
CaLl LIGHT
GO 70 30
CaLL FEAT
O TO 30
CALL POLNOD
GO Td 30
CALL IMMUNE
e0 1O 30
CaLl. TRAM
GO TO 30
CalLl. DSET
¢ TO 30
CALL DASHLN
cO 1O 30
caLL RECUORD
GO TO 30
CaLl ALIA
GO TO 30
CALL GLAS
6DOTO 30
Call. SHADO
cGOTg 30
CaLL HAZE
&UTh 30
Cal.l. MULT
GOTHD 30
CALL RESETA
G070 30
CaLL Save
GO 70 30

Additional options added

CALL PLOT _OF
GO 70 30
cAaLlL FILE_OP
GO TO 30
CaLL PAYS_OF
¢o 70 30
CaiL HALT OF
GO TO 39
CaLL GET ORG
¢ TO 30



0N

aonon

460

465

=00

510

D20

CALL NRPLOT

co TO 30

CALL RES.

GO TO 30

FORMAT C *

SEE POSSIBLE INCOMPATIBILITIES

FORMAT{

IF ON A VAX — T0 IMPLEMENT CTRL—C TRAP UNCOMMENT NEXT STATEMENT

FORMATC

EMD

CEN

<MOVIE SYSTEM DISPLAYR')

>> 0

<OPERATION ABORTEDZ ')

(2}



SUBROUTINE MULTDD(II)
g**w*w*****wa*****wnﬂﬁihiﬂﬂ*wwwﬁ*#w*ﬂ**}**ﬂw***#*ﬁﬁi***************%*ﬁ
g SUBRDUTINE MULTDD — MULTIFLIES COORDINATES BY LOCAL ROTAT ILUM
C TRANSFORMATION MATRIX
g*%#ﬁ*****#ﬂ*ﬂ*ﬂ#**#*****#w#*****ﬂﬂ***ﬂﬂﬂw?ﬁ**k******#ﬂﬂ*******ﬂ***%**
g SUBROUTINE CalLLEDR BY

c POINTS = GETS COORDINATES OF NODES FOR A PDLYGON

C

CréiHArRRrtFHARARATEEHR HUSTFRAFH AT RRAERERRRRAFI R AR ERHH HHYAHRAFRHHITREHRETRRER
C

C WVARIABLES USED

G Db = TRANSFORMATION MATRIX

C IPART = PART MUMBER

C PORG = ARRAY OF PIVOTAL FOINTS CURRENT POSITION

c RORG = RELATIVE DRIGIN BY PART

c xP = COURDINATE ARRAY FOR FOLYGOM

C YY = IMCREMENTAL TRANSL.ATION ARRAY

C
Cﬂ#**%****wﬁﬂfi**ﬂ*?k*##**ﬁ#*Wh#****%*ﬂ#%**ﬂ*ﬁﬂ*w#********ﬁ****###?%#*
C

C VARIABLE DIMENSION INFORMATION FOR SUBROUTINE mMULTDD

C (4) NPMAX = MAXIMUM MNUMBER OF FARTS

c DIMENSION DD(3, 3 NPMaX ). RORG (3. NPTHAX)

C , PORG (3 NFMAX D

c (6) MBMAX = MaXIMUM NMUMBER OF SIDES OF POLYGONS

Cc DIMENSION XP(3:; (NSMaX+11))

c
C**#**tﬂﬂ#w**i*Rﬂ#*ﬁ**#***%*wﬁ*w**ﬂ*#kﬁi#*iﬂi****ﬁ*%*#%*****ﬂ***ﬂw**#*
C

COMMON/CDORY XP
COMMDN/FYSL/FUN, YY: SLINR
COMMON/NEME, NEDGE, MEDGE. IFART
COMMON/REST1/ RORG, DD

CC
ce Addition for change in "RPIVOT" optien
cC
COMMON/REST3/ PORG, SORG, IPREV
DIMENSION PORG(3. 273, SORG (3. 27, IPREVIZT)
CcC
DIFENSION DD(3. 3. 27, RORG(Z. 270
DIMENSION xP{3. 2}
DIMENSION YY(3). FUNC(ID)
C

A1=XP(1. 1I)Y-ROKG{1, IPARTY+YY (1)
XEﬂXP(E:II)—RDRG(E.IPART)+YY{E}

¥3=XP (3, IT}=-RORG (T, IPARTI+YY (D)
XF(I,II)ZDD(I,l.IPART)*X1+DD(E,1.IPART)WXE+DD(3.IJIPART)*XB
1 + PDORGCL, IPART)-YYIL)
XP(E:II)=DD(1.E,IPART)wx1+DD(2,E.IPART)Rx2+DD(3.2,IFHRT)%XB
1 + PORG(2, IPART: -YY (D)
XP(B,II)=DD(1,3.IPQRT)*XI*DD(EJB,IPHHT)*X2+DD(?*S.IPART)*XH
1 + PORG(3.: IPARTI—YY (3}

RETURN

EnD
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SUBROUTINE PIVOT
g******#ﬂw****#*%**ﬁ*****ﬂ*ﬁﬁ**%iﬂﬂ#ﬁﬂ#**#**w*ﬂ*R**wﬁﬂﬂ****ﬂkﬁ**ﬂ#w*
g SUBROUTINE PIVOT — SET +0OCAL ROTATIOM ABOUT RELATIVE CORIGIN
g******ﬂ###**ﬁwah*ﬂﬁ*#**%#*ﬁ**####ﬂ***%ﬂ*#ﬁﬁﬁ*%%ﬁﬂ%ﬂﬁ***ﬁ%**ﬂw#i*#*ﬂ

C

¢ SUBROUTINE CALLED BY

c MAIN = PROCESSES INTERACTIVE cOMMANDS FROM THE USER

C AND CALLLS APPRDPRIATE SURROUTINES

c
C**###ﬂ*******#ﬂﬂﬁ****##**%*#*}*i#ﬂ*ﬂ%*****ﬂ#ﬂ%%ﬁﬂ**ﬂ?ﬁﬁ%***#****#ﬂ*
Cc

C SURBPROGRAMS CALLED

C READIN = ACCEPTS INPUT FROM THE USER

c ROTAT = CALCULATES GLOBAL ROTATION TRANSFORMATION MATRIX

c
C**#*#*wﬂwﬁ%i****wwﬁ**ﬁ*#**%ﬁﬁ**i***%w*%%u***#*ﬁﬁ*ﬂ*#***iﬁﬂﬁwﬁ%w****
C

¢ VYARIABLES USED

C oh = LOCAL TRANSFORMATION MATRICES BY PART

C In = AXIS NUMBER

c KEY = ARRAY OF ACCEPTED KEY WORD STARTING LOCATIONS IN WORD
c ARRAY

C M1 = INPUT FLAG, =1 WHENM KEY UORDS SOUGHT

c =0 WHEN KEY WORDS NOT SOUGHT

[ N2 = INPUT FLAEG. =] WHEN NUFIBERS WANTED

C =0 WHEN MUMDERS NOT WANTED

C N = DIMENSION OF WORD ARRAY

C RORG = RELATIVE ORIGIN ARRaY FOR LOCAL RAOTATIONS

C WORD = ARRAY DF ACCEPTADLE KEY WORDS

G XMUM = ARRAY OF REAL NUMBERS ACCEPTEDR

C
C*i*#*%w********w#ﬂ#ﬂ*******%*ﬂwﬁww***#***#ﬂwﬂ%%%*#*###ﬂ%ﬁw*%ﬂ**%*#ﬁ
C

C VARIABLE DIMENSION INFORMATION FOR SUBROUTINE PIVOT

C (4) MNPMAX = mMAXIMUM NUMBER OF FPARTS

C DIMENSION DD{3. 3. NFMAX Y, RORG( 3. NPMAX)

Cc
C*ﬂ*ﬁ%*ﬂ--ﬁ-*-ﬂ-**'}t*iﬁir**-ﬂ-*-ﬁ-ﬁ-**ﬁ-%*ﬁ-*ﬂ-**-Ir#%ﬂ-ﬁv*ﬁ-*%****-ﬁ--ﬂ'*ﬁ--ﬁ'%ﬂ'ﬂ'%{-i—ﬂi*ﬁﬂ-ﬂ--ﬁ-}?*-ﬂ-%
c

COMMON/RDEVI/ INPUT, QUTPUT
COMMON/EMIER/NI. N2, KEY.: XNUM. K1, K2
COMMON/RESTL/ RUORG, DD

DIMENSIDON KEY(10), XNUM{AO), WORD(12)
DIMENSION DDt3, 3, 27}, RORG(3. &7)

INTEGER DUTRUT

CHARACTERw1 WORD

DATA WORD/Z "X, *#°, 8§, "H7, "Y ", "&t’, ‘#t’. "#7,
17727, "%, "%, "H/

M= 12
WRITE(OQUTRUIl. Qi

10 WRITE(DUTRUT, BO)
MN1=1
MR- 1
Call. READIN{WURD: NW)
T1=xXNUMC1)
ID=XNUM(2)



nDNnMoon

[eRe N ]

20

&0

80

X2=XMUMI3)?

IAa=KEY (1)

1A=1  ="X"
1A=2 ="y
IAm3  =nZe

I3=(IA+3) 74
IF (I1.5:G. 0) RETURN
Do 2¢ I=I1.12
ISAFE=1
CalL ROTATI(DBD, I3. X2. ISAFE)
GO TO 10

FORMAT(’ “FARTS 11/72, AXIS, ANGLEZ")

SEE POSSIBLE IMCOMPATIBILITIES

FORMATC 200 7))
END

w6
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SUBROUTINE READF

CRaErddaprrrr R AR AR A AR T R AN AR AR AR AR R EEFR RN R AR AR AR HH AR RARARARATEREN

C SUBROUTINE READF - READS IN DATA FILES

CRARATAFARHF AR R F R AR AR IR AR R R AR AARRRRARRARRAAFAARARARRERARARAIEHS

C
c
C
c
C
C MAIN =
C
C
c
C
C SUBPROGRAMS
C CLEFIL =
c LAagTC =
c
C OPMFEIL =
c SEPART =
c
C

VARTABLES
BFRIN
CFRIM
ICNMAX

BIF
CFRIN
IBAD
ICODE
ICOL
IERROR

ipP
IPE
IREAD

IUNIT
NCOn
NJ
NJMAX
NP
NFL
NPMAX
NFOL
NPT
MP TMAX
NTR
RFRIN
SPEC
4]

X

SUBROUTINE CALLED BY

PROCESSES INTERACTIVE CDMMANDS FROM THE USER
AND CALLS APPROPRIATE SUBROUTINES

rHERERERRHERREERARRFR AR AR AR H AR AR R R R RARARARARRAARARH R EAHAFHREHFERRAR A

CALLED

CLOSES FILE IUNIT

FLAGS CONNECTIVITY aRRaY FOR PART LIMNITS AND
DETERMINES IF PBLYGON CENVTER POINTS SPECIFIEDR
REGQUESTS FILENAME AND OPENS FILE FOR I/0
SELECTS CONTENT OF SCENE

RHRERERHRHHEF A AR RGA R E AR HEEAERRARAARARA SRR AR TR A0 P bt it 3t

UseED

s 0B 0#

(O 1 I T L I | A T (I /Y |

/T

BEL.UE FRINGE ARRAY

RER. BLUE. GREEN FRINMNGE INTENSITY BY FRINGE NUMBER
MAXIMJYM NUMBER OF ELEMENTS TIMES MAxIMUM NUMBRER OF
SIDES OF POLYGONS (NPTMAX # NBMAXY, OR SUITABLE
REDUCTIGN IF MUSTLY LOWER ORDER ELZMENTS USED
DIFFUSED LIGHT ARRAY BY PARTS

GREEN FRINGE ARRAY

ERROR PARAMETER

INITIALIZATION PARAMETER, 1 FIRST TIME OMNLY
RED. BLUE. GREEN INTENGITY BY PARTS

1 DN SUCESSFUL COrPLETION

C ON EMPTY FILE SPECIFICATIDN

~1 ON FAILURE

TOTAL CONNECTIVITY ARRAY

BEaCKGROUND COLOR

1 FOR INPUT FILE

-1 FOR QUTPUT FILE

IF . TRUE., SCaLaR FUNCTION FILE INCLURED
DEVICE LDGICAL NUMBER

LENGTH DOF IF ARRAY

NUMBER OF JOINTS OR NODES

MAXIMUM NUMBER OF NODES

NUMBER OF PARTS

FARTS ARRAY

MAXIMUM NUMBER DF PARTS

NUMBER OF PARTS IN PREVIOUS FILE READ

NUMBER DF ELEMENTS (FOLYCOMNS)

MAX IMUM NUMBER OF E_EMENTS (POLYGONS?

IF . TRUE , INTERIOR PALYCGOM

RED FRINGE ARRAY

SCALAR FUNCTIUN ARRAY

DISPLACEMENT ARRAY

TOTAL CODRDINATE ARRAY

R R ER R IR R AN A HAH AR R ARRRRAARAAARAFARA IR H AR AARAARARARARARERARRARNRH

C
c
C
c
c
c
c
c
c
C
C
C
c
C
C
c
c
C
C
c ISFEC
c
c
C
C
C
c
c
c
c
C
C
C
c
c
C
C
c
C

14-Jul
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c
C
C
C
C
C
C
C
c
C
c
C
C
Cc

cC
cC
cC

¢C

VARIABLE DIMENSION INFORMATION FOR SUDROUTINE READF

{1) ICNMAX = MAX. NGO, OF ELEM. (NFTRMAXI=MAX. NO. 0OF SIDES(NSMAX)
DIMENSION IP(ICNMAX)

(2) NFRINM = MAXIMUM NUMBER OF FRINGES
DIMENSION CFRIM(3, NFRINM)
(3) NJMAX = MAXIMUM NUMBER OF NDDES

DIMEMNSION SPEC{(N. MAX}, SPECI INJMAX) . U{3. NuoMAX)
1. 543, NJMAaX)

(4) NPMmax = MAXIMUM NUMCER OF PARTS
DIMENSION DRIF(NPMAXY, TCDL(MPHMAX ) NPL (22, MPMAX)
1, NFLBI(NPMAX)

HEA R R A T H AR R TR T AR R H R R RA R E RN HA AT AR R A AR AR AR AR AR R

coMMON/CTR /7 IP

COMMON/CLIFP3/ XB, YB, ZB. KB, CB. XE. YE, ZE, KE. CE, L AS. ISHARF: N1R
1, I¥R1. ITR2

COMMON/DEVIZ INPUT. OUTFUT

COMMON/FRI/ MFRINM: JFRING. GFRIN, BFRIN, RFRIN

COMMON/ INTENS/ IFH, IPL. IPB. IFX

COMMONSLERY DIF. ICOL

COMMON/LOGI/ ISHMOTH. IPOOR. IMIX, DIRC, ISPEC, ISMA. LINEAR.
1 IHLR, IFRING

COMMOM/MAXN/ NPOL, NSHMAX. NUMAX, MPMAX, TCMMAX, NPTHMAX
COMMON/PAAR, NPL, NRLS
COMMON/PRO/MP, NJd: ICMD. IC, IREAD., SKALE, NPT
COMMON/QFORIO/CONTRS, IDVICE, IBAD, SHOSHR, LBLSPC
COMMON/SPUX/ SPEC: BPECL. U, X

COmMMON/YCOL/ NMFRING, CFRIN

Addition for change in "PIVOT" option

COMMON/REST3/ PORG, SORG. IPREV
PIMENSIDN PORG(3. 27). SORG(3, 271, IPREVIZT)

DIMENSION IP(4028?

DIMENSION CFRIMN(3, 11}

DIMENSION SPEC(I007), SPECI(1007Y.,U(3, 10467, A(3, 1007
PIMENSION DRIF(27). ICOL(27), NFL(2, 277, NPLE(Z7)
DIMENSION BFRIN(S), GFRIMN(S3I, RFRIN(S?

LOGICAL ISPEC, I1BAD. NTR. ISHARE. LLAS. JFRING: DIRC. IFRING, IHLR
LOGICAL IMIX. IPOOR, ISMA. LINEAR, CONTRS, SHOSHR
INTEGER OUTPRUT

IREAD = 1

BFRIN(L1)=1

BFRIN(PI=1.

BFRINC(3)=0.

BFRIMN(4)=0.

BFRIN(R)=0D

GFRIM(11=0.

GFRINCZ)=L.

GFRIN{(3)=1.

GFRIN(4)=1.

GFRIN(S)=0

RFRIM(1))=O.

RFRINCZI=O.

RFRIN(3)Y=0

RFRIMN(4)Y=1.

RFRIN(SI=1.
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70
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110

124G

130

- [USERL. FTS. MOVT IMUVMUDS. FURr: 2
READ GEOMETRY FILE

CalLL OPNFIL( 'GEOM’, IUNIT, IREAD. TERROR)
IF(IERRDOR) 10, &0, 20

READC(JUNIT. 200} NP. NJ, NPT, NCON: NTEST
IF(NP LF. QO DR NTEST.NE.O) GO 7O 30

IF(NP. GT. NPOL. AND. NF. LE. NPMAX) WRITE(QUTPUT, 26473
NPOL=NP

IF(NCON. NE. O) GO TO 40

WRITE(OUTPUT, 280)

STOAP

IF(NP. CT. NPMAX) WRITE(GUTPUT, 220} NP. NPMAX
IF(NJ. GT. NoMAX) WRITE(OUTIPUT, 230 NJ MJMAX
IF(NPT. GT. NPTHAX) WRITE(OUTIUT. 2400 HMPT. NPTMAX
IF(NCON. GT. ICHMMAX? WRITE(QUIPUWUT, 270) NCON. ICNMAX
IF(RP. GT. NPHMAX. OR. NJ. 6T. NJMAX. OR. NPT GT. NPTMAX) S5TOP
IF(NCON. GT. ICNMAX) S5TOP

READ(IUNIT, 200} ((NPL(I..J), I=1.2),J=1.NF)
READCIUNIT. 210) ((X(I.J). I=1,3), J=1, MDD
READC(IUNIT, 200} (IPCI), I=1. NCOMN)
WRITE(OUTRUT. 250) NP.NJ. NP1

READ DISPLACEMENT FILE

CALL CLSFILCIUNIT)

IF(NP. EQ. O GO TD 10

CaALL OPNFILC( DISP -, IUNIT: IREAD, IERROR)
IF{IERRDR) &0, 80, 70

READRD{IUNIT, 2100 ((U(I.J), 1=}, 33, J=1. N1

READ SPECTAL FUNCTION FILE

CaLl CLSFTLCIUNIT)
CONTINUE
CalLl. DRNFIL ¢ FunC’, IUNIT. IREnD. 1IERROR)
IBPEC=. FALBE.
IF(IERROR) 20. 110,100
ISPEC=. TRUE.
READ(IUNIT, 210 (SPEC¢I), I=1. N3
CalLL CLSFIL(IUNIT?}
CONT INUE
CAalL LASTC
IBAD=. FALSF.
NIR=. FALSE.
Do 120 I=1.NP
DIFCI=0 15
ICOL(I)=16777215
IPrB=0
po 130 I=1,5
CFRINCL. I)==CFRINC(1)
CFRIM(Z2, I)=BFRIN{I)
CFRIN(E, 1)=RFRINCI)
ICODE=1
Call, SERARTCICODE)

READ RELATIVE ORISBIN FILE for change in "PIVOT" optiaon

DO 180 J = L. NP
IPREV(J) O
po 140 1 1.

3
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SORGLI. ) = 00
140 CONTINUVE
150 CALL DPNFIL(-ORIG-, JUNIT, IREAD., TERROR)
IF {IERROR) 130,180, 1&0
160 READ(TUNIT, #, END=170) I1.12.73, XC,¥(. ZC
PO 16 4 = Ik, 12

IPREV(JY = I3
SORG(L, J) = XO
SURG(2. J) = ¥(C
SORG(3, .5y = 2C
165 CONTINUE
G0 TO 160

170 CatL CLSFILCIUNIT)
180 CONTINUE
RETURN

200 FORMAT(1&61I5)
210 FORMAT{&EIZ. 3)
200 FORMAT(’ NP . GT.NMPMAX - . 214 "7}
2720 FORMAT( <NJ . GT. NJMAX . *.21%, "7)
240 FORMAT(Y CNPT. GT. NPTMAX: . 21D, 72 7)
250 FORMAT( - <READ: . 15, ¢ PARTS; . I%, * COOCRDIMATES: .
115, * ELEMENTIS. =7)
260 FORMAT( <WARNING: NEW FILE HAS MORE PARTS THAN OLD FILED .
1’ <ISSUE "RESTORE"” COMMAMD: 7))
270 FORMAT(® <CONN. LENGTH¢‘, I7. ) EXCEEDRS #ax. OF (' I7, ")>")
280 FORMAT(* <ERROR: DATA FORMAT PROELEMSZ>T)
END
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AT U

SUBROUTINE YIEDRA
*?ﬁw*****ﬂ#**w*ﬁ#ﬂ***#ﬂﬂ**#ﬁ*******ﬂﬂ**ﬁ##***ﬂﬂ*ﬂ**ﬁ%**%**ﬁﬁﬂ****iii*

SUBROUTINE VIEDRA — CALLS FOR MURMALS. LIGHT INTENSITY.ETC.
NEERED TO DISPLAY SBCEME (EITHER VIEW OR DRAW)
ALSD INCREMENTS DISPLACEMENTS, ROTATIONS,
TRANSLATIONS. E1C FBIt ANIMATION

mOoONOoONOOnNa

CHAfAaRREFRAFERARARATHR L ARHERRARRARARAEIRRARR £ 8 PR ERAARTRENIAR AR AR FRIE
C
€ SUBROUTINE CALLED BY

C MAIN = PROCESSES INTERNACTIVE COMMANDS FROM THE USER AND
C Cal_l.S APPROPRIATE SUBROUTINES
c

Cﬂ**ﬁ*%###}***##ﬁ*****%%ﬂﬂﬁ***%**#*ﬂﬂﬂﬁ*%%i%*#*ﬁ*%t**ﬂi**ﬁ*#ﬁﬁ********
C

c SURFROGRAME CALLED

C ABLl.IAS = BUFFERS SEGMENT INFORMATION FOR ANTI-ALIASING
c BENFRM = PERFORMS FRAME IMITIALIZATION PROCEDURES

L COARRO = DRAWS CLODOAL COORDIMATE AXES

C ENDFRM = ENDS FRAME, RETURNS TOD ALPHA-NUMERIC MODE

c FRNEAR = DRAWS FRINGE BAR WHEN BAR IS . TRUE.

c HIDDEN = DETERMIMES VISIELE SEGHMENTES

c INTHID = INITIALIZES THE HIDRDEN PROCESS

C MOD_ORC= COMPLIE CuRRERT FOSITION OF PIVOTAL POINTS

c NODMUIM = SERDS VISIBLE NODE CUNRDINATES ON

c OFNFIL = REQUESTS FILENAME aND OPENS FILE FOR 178

C PaART = PROCESSES POLYGONS By PART. SUBDIVIDES WARPED
C POLYCIING DN EDCGE

c POLNUM = SENMDS CENTER COORDINATES OF VISIBLE POLYGONS (N
C READIN = ACCERTS INPUT FROM THE USER

C ROTAT = CALCULATES ROTATIGON TRANSFORMATION MATRIX

C SHINIT = INITIALIZES PARAMETERS FOR SHADOWS

C
Cﬁ*****w*iﬁ#i*##ﬂw**ﬂi##i###wﬁ****}ﬂi*ﬂ*%**ﬁ***#*#*ﬂﬁ%#**i**ﬂw#ﬁ%***%ﬁ
C

C VARIABLES USED

C AMISHR = DELTA SHRINK FACTOR FOR a&NIMATE ORTION

c ANTIAL = IF . TRUE. ANTI-ALIASING ENABLED

c BACKZ = CENERAL BaACK 7 PERSPECTIVE PLAME

c BAR = IF . TRUE. THEN FRIMGE BAR IS DRAUN

C CHI = MHIGHEST SCALAR FUMCT ION VaALUE

¢ Ci-0 = LOWEST SCALAR FUNCIIDON YALUE

C cMb = INTERACTIVE COMMAND WORD

c CONTRS = IF . TRUE.. CONTOURS EXIST

Cc CPF = VIBRATIONS/FRAME

o DA = LOCcalL RDOTaATIONS aARRAY BY PARTS

c DAMP = DAMPING FACTOR FOR SMDOTH ANIMATION

C DC = ELOBAL. TRANSFORMATION MATRIX

C DD = LOCAL TRANSFORMATION MATRICES BY PART

c DDELTA = POSITION SCALE FACTOR IN ANIMaTED SEQUENCE

c DRpoz = CHANGE IM DISTANCE 70 CORIGIN IN ANMIMATED SEQGUENCE
C DELTA = LOCAL MOTION SCALE FaACTOR

C DIRC = _TRUE. FOR CLOCKWISE GCRIEMTATION OF FOLYGONS
c = FEALSE. FDOR COUNTERCLOCKWISE DRIENTATION OF POLYGONG
c DIRCA = DAlA DIRECTION By PARTS ARRAY

C = 0.0 i Cr BCHKWISE

C = 1.0 FOR COUNTERCLOCKWISE

C Doz = DIGSTANCE Tn ORIGIN FROM OOSERVER
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DR

DT
FRONTZ
IBAD
IC
IDVICE
IFaCT
IFR1
IFR2
IFRING
IHLR
IPART
IRPERZ
IPre

IPOOR

ISCLIP
ISET
ISHARE
1SMA
ISMDTH

ITSHDO

JCONT
JLAST

JSMOTH

K1
wa
KEY

LINEAR
N1

N2

MFR&ME
NJ
MHUM
NONROT

NI+
NPL
NPLS

NTR
NUHM
MW
P UM
PODR

SFDEL.

nmwn

[T L VI T -

it u 9

(1 T I T T

LI L T (I I L Hl

LIS}

]

VTR O U O O O B

TOTAL. ROTATIDON IN ANIMATED SEQUENCE
TOTAL TRANSLATION IN ANIMATED SEQUENCE
GENERAL FRONT Z PERSPECTIVE PLANE
ERROR PARAMETER

1 FOR COLOR. Z FOR BLACK AND WHITE
DISPL.AY DEVICE NUMBFR
FACTOR USED TO PACK DATA
FIRST SCENE IN SEQUENCE SENT TO DISFLAY
LAST SCENE IN SEQUEMNCE SENT TO DISPLAY

.TRUE. FOR FRINGES, . FALSE. FOR NO FRINGES
HIDDEN LINE REMDOvAL (LOGICAL YARIABLE)
PART NUMBER
FLLat, USED FOR Z PERSPECTIVE PURPOSFS

TRUF. DISPLAYS ALL. FICTURES IN SEQUENCE

.FALSE. MODIFIES GEOMETRY BUT DOES NOT DISPLAY
IF . TRUE. INVOKES POOR mMANS HIDDEN LINE/SURFACE
REMOVAL
0O FOR NON-SHADOW POLYGONS, = 1 FOR SHADOW POLYGOME
0O INITIALLY FOR A FRamME, THEREAFTER = 1
EDGE SHARING

IF . TRUE. ., SMOOTH ANIMATION
-1 FOR SMDOTH SHADING

¢ FOR FLAT SHADING

1 FOR UNIFORM SHADING
FLAG USED TO TURN DOFF SHaADOWS TEMPORARY IF IN LINE
PRaWING MODE
O IF LICHT HaS NOT BEEN SPECIFIED. = 1 OTHERWISKE
LOCATION OF LAST NODE OF PREVIOUS ELEMENT IN TOTAL
CONNCCTIVITY ARRAY
SMOOTH BY PARTS ARRAY
-1 FOR SMOOTH

O FOR FLAT

1 FOR UNIFORM
NUMBER OF KEY WORDS FOUND
NUFMBER OF NUMBERS FOUND
ARRAY OF ACCEFTED KEY WORD STARTING LOCATIONS IN WORD
ARRAaY

TRAMSIENT DAaTa (LOGICAL VYARIABLE?

INPUT FLAG, =1 WHEN AWEY WORDS SOUGHT

=0 WHEN KEY WORDS NOT SOUGHT
INPUT FLAG: =1 WHEMN NUMBERS WANTED
=0 WHEN NUMBERS NOT WANTED

NMUMBER 0OF IFRAMES 70 BE GENERATEDR
NUMBER OF JOINTS OR NODES

TRUE., IF NODE NUupmBERING EMABLED

CTRUE. PART IS IMMUNE TO GLOBAL ROTATIGNS

FALSE. PART RUOTATES
NUMBER OF PARTS
PARTS ARRAY
DIGPLAY PARTS ARRAY

1 T DISPLAY
Q DO NAOT PISPLAY

IF  TRUE., INTERIQOR POLYGONM
TRUE. IF EITHER NCODC OR POLYGON NUMBERING ENABLED
DIMENSION GF WORD afRavy
CTRUE. IF POLYGON NUMBERING EMADLED
ROOR MANMS BY PART ARRAY
0.0 FOR MO PDOR MANS

1.0 TFOR POUR (1aNS
DISPLACEMENT SCM E FACTOR IM ANIMATED SEQUENCE



SHOSHR = EDGE SHARE PARAMETER (LOGICAL VARIABLE)

SHRIK = SHRINK FaACTOR

SKALE = DISPLACEMENT SCALE FACTODR

SLINR = TRANSIENT DaTaAa INCREMENT FACTOR

SHDO = IF . TRUE. SHAabOws EMADBRLED

SPEC = BCaALAR FUNCTICN ARRAY

SPECI = SECUOND SCALAR FUMCTION ARRAY IN LINMEAR OPTION

WORD = AREAY OF ACCEPTABLE KEY WORDS

WR = ,TRUE. IF RECORD IS OM

XNORM = NORMALS ARRAY FOR SMOBTH SHADING WITH CONTINUAQUS
TONE QUTFUT. OR SCREEN CUOUORDINATES AND VISIBLLE FLAG
FOR NODE OR POLYGON NUMBERIMG IM LINE DRaAWING MODE

XNUM = ARRAY 0OF REAL NUMBERS ACCEPTED

X0 = TRANSLATIOGN ARRAY

ZER = EYE BaCK Z PERSPFECTIVE PLANE

ZEF = EYE FRONT Z PERSPECTIVE PLANE

ZPB = 7B TIMES TaNal.

ZPF = ZEF TIMES TAMAL

ZSPRED = 7 PERSPECTIVE MAPPING FACTOR

HERRRRARARARAFARARF AR AHRAAAAARHRAA R I AR R AR RA R R R R ARAARRAAARERRARAA IR ARRAIRR

VARIABLE DIMENSION INFORMATION FOR SUBROUTINE VIEDRA
(3) NJMAX = MAXIMUM NUMBER OF MNODES

DIMENSION SPECI(NJMAX), SPECT (NJMAX ), UL3, NJMAX)

1. X (3, NJMAX ) . XNORM( 3. NUMAX)

MAXIMUM NUMBER OF PART

MAXIMUM NUMBER DOF LIGHT SOURCES

DIMENSION DACT, NPMAX), DCL3, 3, NPMAX+1), DDO3, 3. NPMAX)
1. BIRCA(NPMAX) . JSMOTHONPMAX ), NPL (2. NFMAX)
2, NPLSINPMAX ), POOR (NPMAX Y, RORG (3, NPHAX Y, NONRDT (NFMAX)
DIMENSION NHIGH(NPMAX, MLLSN), XIO(NPHMAX. MLSN) » XMNHIMPMAX, MLESN)
1. XNR(NPMAX, MILEN), XLSI (MLSNY - XE (3, MESNY » INFINOMLEN)

(4> NPMAX
{11) MLSN

1l

HHEEFHAEHARAARRRR AR EAFHF SR 240 2R 800 iF R e R 30 B R S0 o E i 3 3 IR T e 1 3

cOoOONOoNOOoOoNOnNOnNoOOoOoOnDoDOOOnNnNOoNOOnNnOn

COMMON/ANI/ DA, DT, DR, CPF, IFR1, IFR2, DDOZ. DDEL TA. IFM, NFRAME,
1 SFDEL. ANISHR

COMMON/CANTI/ANTIAL

COMMON/CFIRET/IFIRST

COMMON/CLIPI/ XB.YB. ZB. KB. CO. XE. YE. ZE: RE, CE. L.AS. ISHARE, NTR,
11ITR1. ITRZ2

COMMON/COL.EAR/ BAR: BEGRNG. EMDRNG: BARDUT

COMMON/CONLEY, CHI. CLO, NCOMLV. CLEVEL

COMMON/CEHDE/ SHDO

COMMON/CUT/ WR, FACT, TUNIT

COMMDN/DELSH/ DELTA, SHRK

COMMON/DEVI, INPUT, QUTRUT

COMMON/EFF/ TYMIN, NOZHDO
COMMON/ENTER /N1, N2, KEY., XNUM, K1, K2

COMMON/FYSL/ FUN. YY, BLINR

COMMON/ INTENS/ IPH. IPL., IPE. IFX

IF ON A VAX — TO IMPLEMENT CTRL-C TRAF UNCOMMENT NEXT STATEMENT

COMMON/ INTERs ABORT

nRonn

COMMDN/LABEL /NUM, NNUM, PNUM
CoMmMONsLAIF, JLAST.: ITLAG
COMMON/LOGTI/ZISMOTH, IPDIw. TMIX, DIRC, ISPEC, ISMA. LINEAR.
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1 TIHLR. IFRING

COMMON/MDSALC Y MASAIC

COMMON/NEME/s MEDGE. MEDGE, IPART

COMMON/PAARY/ NFL.. NPLS

COMMON/PARAS XNR, XNH, XIOC. INFIN. NHIGH. XL. JCONT. XLS]Y
COMMON/PERZs TRONTZ, BACKZ, IGET, ZEF

COMMON/PGEGNCNT /IPOLLY

COMMOMN/POORPT/ PGOR., DIRCAH

COMMON/PROs NP NJ, ICMD. IC. IREAD. SKALE, NPT
COMMON/QFORIO/ CONMTRS. IDVICE, IBAL, SHOSHR. LBL.SPC
COMMON/RESTO/ X0, DC

COMMON/RESTY/ RORG. 12D

COMMON/ROTIM/ NONROT

COMMON/SAVYCON/ CONSAV

COMMON/SCLIP, ISCLIP, ZPF, ZPB

COMMON/SCMRy DOZ, FIOLD, FIELD., TANAL, RES

COMMON/SMOTH, JSMOTH

COMMON/SPUX s SPEC, SPECT, UL X

COMMON/ XNQ/  XNORTM

COMMDN/ZFIXER/s ZLO. ZHI. ZSFRED. CURZFE

DIMEMSION S1(3)

DIMENSIIN KEY(10Y, XNUM{A0), WORD(4)

DIMENSION FUNC3)Y, YY)

PIMENSION XNORM{Z, 1007)

DIMENSION DA(3,27),DCt3,3,28).DD(3, 3. 27!, DIRCA(27)
1. JSMOTH(R27). NPL(2, 27), NPL.B(27 )}, POOR(27), RORG{3, 27 ), NONRDT{(27)
DIMENSION XO0(3}).,.DT(3).DR(3?

DIMENSION NHIGH(27. 4., XIQ(27. 4, XNH(27, 4}, XNR(27.4), XL5I{4),
1XL(3. 43, INFIN{4)

DIMENSION CLEVEL (26), LIT(24)

DIMENSIDON SPFEC(1007). SPEC1I(1007), U{3,. 1007}, X1{3,1007)
LOGICAL L INEAR, ISMA, IHLR, IBAD., IFRING. DIRC, IPOOR
LOGICAL IPM, ISHARE. CONTRG, MOSAIC. WR, IMNFIN, NHIGH
LOGICAL SHOASHR, NTR. NNUM, PNUM. NUM, NONROT., LAS, IMIX, ISPEC
LOGICAL SHDO. ANTIAL, IFIARST. ITSHRO, CURZEE, CONSAV
LOGICAL BAR. BAROUT

IF ON A VAX — TO IMPLEMENT CTRI-—C TRAP UNCOMMENT MNEXT GTATEMENT

LOGICAL ABORT

Donmn

INTEGER DUTPUT

CHARACTER+1 WORD.LILIT

DATA WORD/ A7, "#*, %7, %"/

DﬁTF\ LIT/Z A, ‘B . *C*, "D*, 'E*, T, "C*, "H*", "1*,"J", ‘K", "L",
1M, "M, ., P, G, R, ST, T, U, W, X, YL, T s
DATA S1/0..0. .0, /. AY/0, /. 1AY/ 1/

IFTRET=. TRUE.
IHLR=. FALSE.

DO NOT ALLOW CONTOURS TO EBE ON WHILE IN CONTINUOUS TONE MODPE

s NeRe

IF (IDVICE GE. 0. AND COMTRS)Y [HEN
CONgAY = . TRUL.
CONTRS = . FALSE.

ELSEIF (IDVICE. LT Q. AND, CONSEAV) THIN
CONTRE = . TRUE
CONSAV = . FALSE

ENDIF
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TURN DOFF SHADOWS TEMP. IF IN LINE DRAWING MODE.

ITSHDD=. FALSE.

IF(UIDVICE LT. 0 AND. SHEX0) THEM
1T5HDO= TRUE.
SHDO=. FALSE.

ENDIF

ICMD 23 = "DRaW"

IF(IDVICE EG. ;. AND. ICHD. EG. 93) ICNMD=89

ICMD B7 = "VIEW"

IF{ICMD. EQ. §9) IrlILR=. TRUE.

CaLk LIGHT IF IT HAS NOT BEEN CALLED ALREADY

IF({JCONT. EQ. G AND. (IDVICE. GT. 0}, AND. IMLR) CALL LIGHT

ISHARE=((IDVICE. LT Q). OR (. NOT. IHLR»)
IFC NOT. CONTRSY GO TO 30
CHI=SPEC(1)
CLO=CSPEC{1)
pOo 16 I=2. NJ
X1=8PECLI)
IF(X1. LT, ClO) CLB+X1
IF{XL. GT. CHI) CHI=X}
CONT INUE
IF(. NOT. LINEAR) GO TO 30
RO 20 I=1,NJ
X1=8PEC(I)+SPECI(])
IF(X1 LY. CLg) CLO=X1
IF(X:. GT. CHHI} CHI=XI1
CONTINUE
SLINR=0. O
XMAGN=5SKAALE
AMPZ=1. 0
MFRAME=NFRAME
IF(NFRAME. EQ. §) MFRAME=]
AFRAME=FL.0OAT (MFRAME
pa 205 1IMOVE=1. MFRAME
IF(NFRAME EQ O) GO TO 100

INCREMENT DRISPLACEMENTS. ROTATIONS, TRANSLATIONS,

XIMOVE=FLOAT(IINMOVE)

XMAGK ~XMATM SF DEL

SKALE=XMAGN

IF(LINEAR?Y SLINR=XIMOVE/sXFRAME
IF(LINEAR )} SKaALE=XMAGNASL INR
IF(CPF EQ. 0. 0) &0 TO &0
ANE=360. OrCPFxX IMOVE
SKALE=XMACN®#SIN(ANGa, 017453
AMP=180. O#X IMOVE/XFRAME
AMP=COS{aMP= 0174532

DAMP=0 S= (AMPZ-AF )

IF (. NOT. ISHA) DAMP=1. O/ XFRAM
AMP Z=AMP

ETC.

FOR ANIMATE
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ccC
cc
ceC

e

70

8O

0

100

40
50

110

pOZ=DAZ~DDOZ=DAMP
SHRK=SHRK+ANISHR#DAMP
DELTA=DELTA+DDRELTAsDAMP
Do 20 1=1.23
ISAFE=1
XOCI)=XO(I)+DT LI =DAMP
Do 80 J=1, MNP
HEAFE=Y
IF{MONROT(JSAFE))Y GO TOQ 70
DRD=RR¢I)=®DAMP
IF(DDD MNE. 0.0} CaLL ROTAT(DC, ISAFE, DDD.: JSATFEY
pPDhD=DACT, J) &«DAMP
IF{DDD. NE. Q. 0) CaiLL ROTAT(DD, ISAFE. DDD. JSAFE)
COMNTINUE
DDRD=DR (1) =DaAMP
JSAFE=NFP+ 1
IF(DDD. NE. ©. O) Chll. ROTAT(DC, ISAFE, DDD., JSAFE}
CONT INUE
IFC NOT. IPFY GO TO 200
IF(TIMOVE LT IFRL.OR TIMUOVE. GT. IFR2) GO T4 200

FROCESS PARTS INDIVIDUALLY

IERROR=1

IVMIN=IFX

IOPNTG=0

BARDUT = FALSE.

IFC.NOT. WR.OR. (IMLR AND. (IDVICE.GE O GO TO S0
Call. OPNFILC-PICT . LUNIT, 2. IERROR
IF(IERROR EQ. 1) IOMNFG--1
IF(IERROR. EQ. 0) GO TD 40
FACT=1024 sFLOATCIFX)

GO O 50

WR=_. FaLg8C.

CalLl. BGNFRM

IF(IMLR)Y CaAlL INTHID
IF(IBAD)Y GO TO 220

IF(SHDOY Call. BMINIT

DO 110 I=1.,MJ

XNDRM(3, T3=0.

IPERZ=1

ISET=0

ISCLIF = O

CaLl SUMCEN{IPERZ?

SPR = FRUNTZ-RACKZ

IF (SPR.LT l1E-&) SPR = 1.0
DELZ = Q. 005#5PR
ZEF=DDZ~(FRONTZ+DELZ)
ZEB=DDZ~{BACKZ-DEL 2}
IF(ZEF.LT. 0 0) ZFEF = DELZ
ZPF = ZEFwTAaMAL

ZFPBR = ZEBHTANAL
ISPRED=32767. #IER/ (ZEBR-ZEF

Aadditian for change in "PIVOT" option
CALL mMOD_0ORG

DO 120 I=1, NP
IPART=T

1&—Jul—
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120

130

160

170
180

IPOOR=. FALSE.

DIRC=_ FALSI.
XKI=POORCIPART)
X2=DIRCA(IFART)
IF(X1. EQ 1. 0) IPOCR-. TRUE.
IF(Xa2 EQ 0. 0) DIRC= TRUE.
IF {IBVICE.LT. O THEN

ISMOTH = O
ELSE
ISMOTH=JSMOTH{IPART)
EMDIF

SHOSHR= TRUE.

IFLISMOTH. EQ. —1)} SHOSHR~. FALSE.
IF(NPLS(I). EG. OGO TO 120

CaALEL FPART

IF ON A VAX = TO IMPLEMENT CTRL-C TRAP UNCOMMENT THE MEXT
FOUR STSTEMENTS

IF {(ABORT) THEN
CALL ENDFRM
RETURN

ENDIF

CONTINUE
IF{IHLR) CaALL HIDDEN

IF ON A vaX — TO IMPLEMENT CTRL—-C TRAP UNCOMMENT THE NEXT
FOUR STATEMENTS

IF (ABORT) THEN
CALL EMDFRM
RETURN

ENDIF

IF(IBAD) GO TO 220

IFC NOT NUMY GO TO 130

IF (NMUMY) CALL NODNUM

IF(PNUMY CALL POLNUM

CONTINUE

IF(ANTIAL) CALL AALIAS(AL.S1.Aal.Al.51.A1, IA1)
CaLL CDARRO

IF ({(BAR. AND. IHLR. AND. IFRTNG) anMD. IDVICE. GT. 0) CALL FRNIBAR
CakLL ENDFRP

IF ¢, NOT. CONTRS. OR. LBLSPC. GE. 000, OR. . NOT. IHLR? GO TG 130
RO 140 K=1., NCONL.V

WRITE(QUTPUT: 270) LIT(K). CLEVCL(K)
IF{IIMDOVE. GT. 1) GO 70 1EBO

IFUIDVICE GT.0) GO TO 140

e TO 170

IF(IC.EQ. 1} WRITE(OUTPUY, 240

IFCIC EQ. &) WRITE(OQUTPUT, 220)

IF(NFRAME LT. 1} GO TO 200

IF(IDVICE. EQ —3.0R. IDVICE. FQ. —21 GO TQ 190
IFCIIMOVE. EQ NFRAME) GO TO 170
WRITE(OUTPUT., 290) IIMGVE, NFRAME

Ni==4

N1

N2=0

call READINTUOKRD, NW)
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190
200
203
210

230
244
2350
260
270

270

FUDERL. C o, DIV T ANV EIg D 17/

IF(tkhi. EG. 1) GO Y03 210
GQ 10 200
WRITE(QUTPUT, 2&60) IIMOVE., NFRAME
IF(IERROR. EQ. 0) WR= TRUE
CONT INUE
MFRAME =0
IFCITEHDD)Y ERDO=. TRULE.
SKALE=XMAGN
LINEAR=-. FALSE
IFCIORNFG, EQ 1) CALL CLSFILCIUNIT)
RETURN
CAlLL FMLFRM
WRITE(OQUTFUT., 2301}
NERAME=G
SHALE=XMACHN
LINEAR=_ FALSE.
IBAD=. FALSE.
NTR=. FALSE.
IF(IOPNFG. EG. 1) CALL CLEFTLIIUNIT)
RETURN

FORMATS - <HIDDEN FaILURE'>")
FORMAT( - <CDLOR PASSH )

FORMAT (© <BLACK AND WHITE PAGS>™")
FORMAT(Y <7, 13, /7, I3, ‘>
FORMATC® <’.AL. - =", F%.3. ')

SEE POSSIBLE INCOMPATIBILITIES (2)

FORMATC” <", I3, "/ ", I3, ">2")
END

E B A WLN ) S
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SUBROUTINE GETXT(SPACE, NS)
C

CHriedrdbdedt Rt ERA SR T ET AR AR A AR ARARRA AR TR AR R RAEERAETRT AT A RAFRER
C

C SUBROUTIME GETXT — RETRIEVES LINE OF ENTERED TEXT
c

ChrHadad T HARFARARARHAARFIFR R R A AR R A RAFRRERFRAER TR AR H R AR TR F R TR e R

SUBROUTINE CALLED BY
READIN = ACCEPTS LINE OF TEXT. SFPARATES INTO WORDLS
OR NUMBERS anMD SEMDS UN FUR FRUCESSING

EHN R R ARSI E AR AR AN A A AR A R R R R R R RN AR R R RS

CLSFIL CLOSES FILE AFTER I/0

DELSTR DELETES SPECIFIED RECEIVED TEXT STRING

FNaAME GATHERS THE CHARACTERS THAT MAKES UP THE FILENAME AND
COMBINES THEM INTO A WORD

DETERMINES THE LENGTH OF THE TEXT STRING

LI |

EENTXT

C
C
c
c
C
C
c
C SUBPRDERAMS CALLED
c
C
G
C
c
c
C

HRRRHAFEE - E IR R RN E ST ot R R N R AR R iR H it i

c

C VaARIABLES USED

C I = POSITION OF THE CHARACTER IM THE LLINE

c INPUT = DEVICE UNIT NUMBER TO READ. PaASSED FROM COMMON/DEVI/

C IUNIT = DEVICE LOGICalL NUMBER

c LENTXT = LENGTH OF THE TEXT STRING (PASSED FROM FUNCTIDON STAT.?
c Lt INE = LOGICAL REDIRECTION FLAG

C LREAD = LOGICAL REDIRECTION FLAG FDR READING

CC LUNIT = DEVICE LOGICAL UNIT NUMBER (DISK FILE) = INPUT

G LWRITE = LOGICAL REDIRECTION FLAG FOR WRITING

c NCHAR = NUMBER OF CHARACTERS IM LINE OF TEXT ENTERED

Cc NS = ALLOWABLE SEPARATORS (4 OF THEM)

c NOLL = CHARACTER EQUIVELANT TD ZERCO (O)

C OUTPUT = DEVICE UNIT NUMBER TO WRITE., PASSED FROM COMMOM/DEVI/
C SFACE = ARRAY OF aALLOWABLE SEPARATORES

c TEXT = ARRAY OF ENTERED TEXT

c XNAME = USER'S SPECIFIED FILENAME FOR I/0

c

Gttt S H I S R R R R A iR R R R R AR EEENEEEAARN RSP
c

CHARAGCTER#1 SPACE(NS), TEXT{7Z)
CHARACTER=12 XNAME

INTEGER OUTFPUT

L DGICAL LINE, LREAD, LWRITE
SAVE XNaME. LUNOLD
COMMON/DEVI/ INPUT. BUTPUT

cc
COMMON/DEVIL, MUNIT, JUNMIT, RUNIT. LUNIT
cC
COMMON/TEXTO/NCHAR
COMMON/TEXTLE/TEXT
DATA TUNIT/3/7.NMULL/OQ/
DaTa LINE, LREAD, LWRITE/3# FALSE /
C
c GET LINE OF TEXT
¢

NCHAR=72
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READUINPUT, 1100, END=400) (TEXT(I), I=1. NCHAR)
MCHAR=LENTXT(TEXT, NCHaR)
IF (INPUT.EQ IUNIT) WRITE(OUTPUT, 1800 (TEXT(I). I=1, NCHAR)

SCAN INPUT LINE FOR SPECIal. REDIRECTION CHARACTERS.

LINE=. FALLEE.
D0 200 I=i1, NCHAR

OUTPUT TO FILE.
IF(TEXT(I) EQ. ‘') THEN
CLOSE FILE IF OPIN.

IFCLWRITE)Y THEN

WRITECOUTPUT, 12000 XNANME

IF{I-1 GT. 1Y THEN
WRITE(IUNIT. 1100 (TEXT(), =1, 1-1)
I.INE=. TRUE.
CALL DELSTR(TEXT. I. I+i.NCHAR)

ELSE IF(NCHAR.EQ 1) THEM
ARITEOUTRUT, 17000
NCHAR=72
READ(INPUT, 1100, END=400) (TEXT(J). J=1. NCHAR)
NCHAR=LENTXT{(TEXT. NCHAR)

ELSE
CaLL DELSTRC(TEXT. I. I+1,NCHAR)

EnMD IF

CalLl. CLSFIL{(IUNIT)

LWRITE= FaALSE.

GO TO 300

OFEN FILE 1IF READ REDIRECTION NOT IN USE.

ELSE IFC NOT.LREAD} THENM
CALL FNAME(I. SPACE, NS, XNAME, L)
OPENCIUNIT, FILE=XNAME(: L), STATUS="MEW ", EKR=130)
REWIND TUNIT
WRITECQUTPUT. 1300) XNAME
LWRITE=. TRUE
IF(NCHAR. GT. 1) THEN
WRITEC(IUNIT, 1100) (TEXT(J), J=T. NCHAR?
LINE=. TRUE.
ELSE IF(NCHAR.LE 1) fHEN
WRITE(DUTRUT, 1700}
NCHAR= 72
READCINPUT, 1100, END=4002) (TEXT(J): J=1, NCHAR)
MCHARSLENTXT(TEXT, NCHAR)
END 1F
G0 T 300

ERROR OPENING REDRIRECTION OUTPUT FILE.
CONTINUE

WRITE(OUTPUT, 1400

NCHAR=T- 1
GO 10 300

ERROR READ REDIRECTION ALREADY IN USE.

14—~



_DUuAaD: [USERL. FTS. MOVTIMOVHMODS. FOR, 5

C

Oonon

nnon

=00

nonon

ELSE IF(LREADY THEM
WRITE(OUTRUT. 1400)
NCHAR=]—1
GO 14 300

EnDOIF

INFUT FROM FILE
ELSE IFC(TEXT(IY. EQ. <) THEN
CLOSE FILE IF OPEN

IF(LREAD) THEN

CAaLL CLSFIL{TUNLIT)

LREAD-. [FALSE,

HRITECOUTPUT. 1200) XNAME

CALL. DEI.STR{TEXT.I. T+1.NCHAR)

INFUT=LUNOLD

IF(MCHAR LE. 1 THEN
WRITEC(OUTPUT, 1700)
NCHAR=72
READ(IMNPUT, 1100, END=400) (TEXT(.J), J=1, NCHIAR)
NCHARSLENTXT(TEX [, NCHAR)

END IR

GO 70 300

OPEN FILE IF WRITE REDIRECTION nNOT 1IN USE.

ELSE IFC nOT.LWRITE? THEN
CALL FNAME(I, SPACE. NS, XMNaME, L7
OFPENCIUNIT. FILE=XNAME(: L}, STATUS="0LD ', FRR=170)
REWIND TUNIT
LREAD=, TRUE.
WRITE(QUTRUT. 19500 XNAME
LUNOLD = INPUT
INPUT=IUNIC
IF(NCHAR. LE 1} THEWN
NCHAR=72
READ{INPUT, 1100, END=A400) (TEXT(J). J=1, NCHARY}
NCHAR=LENTXT(TEXT. NCHAR)
IF (INPUT.EG. TUNITY WRITE(OUTPUT. 1800)
(TEXTCJD):, J=1, NCHAR}
END IF
GO TO 300

ERROR OPENING REDIRECTION OQUTPUT FILE.

CONT INUE
HRITE(GUTPUT. 1400)
NCHAR=I-1
GO TO 300

ERROR WRITE REDIRECTION AILREADY IN USE.

ELSE IF(LWRITE) THEN
WRITE(QUTPUT. 140Q0)
MCHAR=1--1
GO TO 300

EMD IF

14—Jut.-
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400
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cC
CC
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1100
1200
1300
1200
1300
1600
1700
1800
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END IF
CONTINUE
CONT INUE

IF DUTPUT REDIRECTION AND LINE NOT PREVIDUSLY WRITTEN,
THEN WRITE THIS LINE.

IFOLWRITE. aND NOT LINE) WRITE(IUNIT, 11000 (TEXT(I), [=1,NCHAR)
RETURN

END-OF-FILE ON INPUT
CONTINUVE

I¥f input was from an animation (cammand) file send omn
the "HALT" aoption to close file and rTeset input device

IF (INPUT. EQ. LUNIT) THEM

TEXT(1) = "HY
TEAT(2) = A7
TEXT(3) = "L°
TEXT(4: = 'T~
RETURHN

ENMDIF

IF(LLREAD) THEN
CALL CLSFIL(IUNIT)
LREAD=. FALSE.
WRITE(OUTPUT. 12003} YNAME
WRITE(QUTRUT, 1700)
NCHAR=72
INPFUT=LUNDLD
READ(INPUT. 1100, END=400) (TEXT(J). J=1. NCHAR)
NCHAR=LENTXT(TEXT. NCHAR)

ELSE
STOP

END IF

RETURN

FORMAT( 7201}

FORMAT (- <CLLOSE FILE., . &, "%

FORMAT(” <INFPUT TOQ FILE: “.A. ">7)

FORMATC " <LLOGICAL UNIT IN JUSE. REST OF LINE ICNORED. >°)
FORMATC(© <INPUT FROM FILE: -.A, 727D

FORMAT (" <ERROR: OPEM FILE' REST OF LINE IGNORED. =)
FORMAT( " INPUTZZ ")

FORMATC(T ‘. 72M)

END

PHTJUL”
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SUBRDUTINE NUMDIG(WORD, M. L 1.L2)
c

CRRRAEATRRAFFFARXFFAFHFEREFRFA T EERE AR EER R AR HRTEREREFFFR ST RETFREREEFRER
c

C SUBROUTINE NUMDIG — ACCEPTE NUMBER DIGITS anD CONVERTE TO REAL

c NUMBEIR

G

Cootr R R R R R R R R R R A A N R R R AR R AR SRR AR E R T
C

C SUBROVUTINE Call.ED BY

c READIN = ACCEPTS LINE OF TEXT. SEFARATES INTO WORDS

C OR NUMBERS aND SENDS ON FOR PROCESSING

C WORDRS = COMPARES TEXT WORD SENT TO IT WITH ACCEPTABLE KEY WORDS
C

CHERFHRERERAARFA REARAREAR A RT R ERACERFARARAEAENAREAFNREARRAARATAR ARARE AT

C
¢ SUBPROGRAMS CALLED — NONE
c
c

o T R T A A AR SR e R O S e R R R R R R R R R E R R R R R R R R R R

G

C VARIABLES USED

C FaC = MULTIPLICATION FACTOR WHICH CHANGES NUMBER WITH

G EXFOMEMT TO A REAL NUMHBER WITHOUT EXPONENT

c ICOUNT = COUNTER FOR NUMBER OF DIGITS IM A NUMBER OR EXPUNLNT
C 1o = NUMBER 0OF DECIMALS fFOUND IN A NUMBER (FOR ERROR PURPOSE)
C IDOT = 1 AT THE TIME A DECIMAL IS FOUND, THEN RESET 10O ZERO
C IE = EXPOMENT FLAG., =1 IIF EXPONENT E¥1S8TS

c =0 IF NO EXFONENT EXISTS

c ILoc = NUMBFR OF DIGITS 7O LEIT OF DECIMAL

C IRIGHT = NUMBER OF DIGITS TO RIGHT OF DECIMAL

c ISIGN = 1 FOR POSITIVE NUMBERS

C —1 FUR NEGATIVE NUMBERS

cC J = DIMENSION OF NUMT ARRAY

c JCOUNT = COUNTER FOR RECOGNIZING NUMBER OR EXPONENT DIGIT

G K = NUMBER OF NUMBERS FOUND

C KEY = ARRAY OF ACCEPTED KEY WORD STARTING LOCATIONS IN WORD
C ARRAY

C LE = STARTING LOCATION OF EXPONENT

c LT = TEMPDRARY STARTING LOCATION OF A TEXT WORD

C MM = 10 TO THE CORRECT PDWER USED TO CALCULATE NUMBER

C FROM ITS DIGITS

C MEIGN = 1 FOR POSITIVE EXPONENT

C -1 FOR NECATIVE EXPONENT

c M. = EXPUNENT vaLUE

c MULT = ARRAY OF DIGITS IN FEXFDONENT

C MULTN = NUMBER OF DIGITS IN EXPONENT

c Nzt = INPUT FLAG, =1 WHEN NUMBERS WANTED

C =0 WHEN NUMBERS NOT WaNTED

C NR = VALUE OF THE NUMBER

C NUMT = ARRAY OF DIGITS IN MUHBER

c NUMTN = NUMBER OF DIGITS TN NUMBER

c TEXT = ARRAY OF ENTERED CHARACTERS

Cc WORD = ARRAY OF ACCEFTABLE COMMAMDE FOR ACTIVE ROUTINKE

C X = ARRAY OF ACCEPTARLE NUMBER DIGITS

C ANUM = ARRAY 0OF REAL NUMBERS ACCEPTED

C

CHAARATA AR ERA R AR EERRRAR ARG ARE R RN HARH AT H AR AR AR AARKAHATARAR AORRARARERAR
c

CHARACTER®LI TEXT., X, WORD
COMMON/ENTER/ NI, N2. KEY., XHHUM, K1, K2
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COMMON/TEXTO/NCHAR
COMMOM/TEXTI/TEXT

DIMENSTION KEYC(10), XNUMU40)., TEXT(72) . WORD (%)
DIMENSION NUMT(13), MULT(S}., X(135)
DATA X/ 717, "2, "3, "8, 'S, *&*, "7, '8, LA~ 5 T

147, "=, E, e,

IF NO NUMBERT SOUGHT — RETURNM.

IFI(NZ. EQ Q) RETURN

INITIALIZE FLAGS AND COUNTERS.

LT=L1
1£=0
NUMTN=O
MUL.TN=0
MUL=0
ISIGN=]
MBIGN=1
InaT--0
1.OC=—1
NR=0
in=0

CGET SIGN OF NUMBER

IF(TEXTOLTI. EG. X(11)) LT=LTH1
IF(TEXT(LTI. ME. XC12)) GO 70 10

ISIGN=-1

LT=LT+1

ICOUNT =0

DO &0 I=LT. L2
JCOUNT =0

IF NOT EXPONENT DRIGITS - JUMD.

IF(IE. NE 1) GO TO 20
GET SICN OF EXPONENT.

IF(TEXT(I)Y EQ X(11)
IFCTEXT(I) . EQ. X(12) 12
LE=I

G0 TO <0

0 70O 8o
co TOQ 70

IF DECIMAL HAS BEENM FOUMND - SET IDOT BACK TO ZERQD.

IFCIDAOT. EQ. O CO 7O 30

IDAOT=0
&G0 70 A0

CHECK FOR DECIMAL PRINT

IF(TEXT(II.NE. X{13)1?
IDBT=1

In=1Dr1

ILOC=ICOUNT

G0 TO &0

GO 70O 40

14—JuUtL -
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c
G
40
C
c
C
S0
&0
70
70
¢
C
[
90
100
cc
cC
cc
CC
110
C
c
C
120
c
c
c
c
C
C
C
c
C
C
C
¢
c
c

LUBERNL. P Io. MUV IMUVYMUDD. UKD 3

CHECK FOR EXPONENT CHARACTER E.

IF(TEXT(I ) NE X{13). AND TEXTC(I) NE X(143) GO TO 30

IE=1
GO TO &0

IDENTIFY NUMBER DIGIT AaND LOAD INTO NUMT.

IF(JCOUNT. GT. 10) RETURHN
SJCOUNT=JCOUMNT+1
IF(TEXT(IY, NE. X(JCOUNT) ) &0 TO LO
ICOUNT=ICOUNT+1
IFCJCOUNT. EQ. 10} JCOUNTFO
NUMT{ICOUNI Y =JCOUNT
NUMTN=ICOUNT

CONTINUE

en 10 120

MSIGh=—1

LE=I+1

IDENMTIFY EXRPOMENT DICIT AND L0aAD INTO MULT.
ICOUNT=0
PO 110 I=LE.LR

JCOUNT =0

IF(JCOUNT. GT. 10} RETURN

SCOUNT=JCOUNT+1

IFCTEXTC(I). NE. X(JCOUNT Y)Y 60 TO 100
ICOUNT=ICOUNT+1

Make sure a zerTo is ﬁandled ceTrectly
IF {(JCOUNT. EG. 10)  JCOUNT+O

MULTCICOUNT ) =JCOUNT
MULTN=ICOUNT

IF NO NUMBER DIGITS RECQOGNIZFR - RETURM

IFONUMTN EG O) RETURN

IF MORE THAN ONE DECIMAL POINT FOUND IN MUMEER — RETURN.

IFCID. GT. 1) RETURKN
KZ2=K2+1

IF NO DECIMAL POINT FOUMD — ASSUME AT END OF NUMBER

IFCILOC EGQG —1) TLOC=NUMIN
IF NO EXPONENT = JUMP.

IF(MULTN. £QG O) GO 10 140
Mr 1

EXPONENT IS CALCULATED. ASEIGNED ITHE SIGN AND ALTERED 1O
REFLECT L7 ~110M OF DECIMAL FOINT. (EFFECTIVELY MDVING

DECIMAL POINT 11 END OF dNUMBKFO

PO 1320 I=1, ML

[ g L | S
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130

140

150

160

170

180

170

; CUSERL, FTS MOVTIMOVMODS. FOR: O

SEMULTMII--T
MUL =MUL FMULT (J ) #MM
MM= 1 0#MM
HUL=MGIESNAMUL
IRTGHT=NUMTN-IL.OC
PMUL=MUL ~1RIGHT
MM=1
DO 1590 I=1. MUMTN
JENUMTNFL—]
MRENR+NUMT () 2P

NUMBER VALUE CALCULATED FROM ITS DIGITS.

MM=10=MM
NR=ISTGMN=NR

APPROPRIATE PMULTIPLICATION FACTOR(DUE TO EXPONENT) CALCULATED.

IF(mULLY 1460, 180, 170
MUL=—MUL
FAC=3., 7/ {10 ##rUL)
G0 TO 170

FAC=10, ®¥#MUL

GO TO 12¢

FAC=1

MULTIPLICATION FACTOR IS APPLIED Td NUMBER AND RESULTING MUMBER
IS LOADER INTO XpuM ARRAY

KNMUM{KRZI=FLOATI(NR) #FAC
RETURN
END

14Ul
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SUBRODUTINE FILE 0P
C c
C******************ﬁf***%ﬁﬁ#w##ﬂ#****ﬂ#ﬁw*ﬁww*ﬁﬁ*#%***ﬁ***%*%%%%ﬁﬁﬁ###C
C

C SUBROUTINE FILE_(OP — ENABLES CcOMMAND INPUT FROM DISK FILE
C

Ci*******#**%**f%ﬁ%w%%w*ﬁ#ﬂ***#%m****#ww#w#ﬂ*wﬂﬁ*k*****#**ﬁﬂ*ﬂ*###f***ﬂ

NN

SUBRDUTINE CALIED BY
MAIN = PROCESSES INTERACTIVE COMMANDS FROM THE USER AND
CALLS APPROPRIATE SUBROUTINES

FREREHAHRE R AN AR AR AR AR A R R bR A FR A AR R R AR AR AR IRt e s a g atndasn

SUBPROGRAMS CALLED
OPEN = [YITEM OFEN FILE ROUTINE
RES_CEN = RESTORES MODEL. TO ORIGIMAL COORDINATE SYSTFEM

HHRAERTHFAFFEEE AR RAR AR TR AR AR H RO E R R R AR U R AN AR AR AR it 4

VAR IABLES
INPUT

SED
PEVICE LDBGICAL UNIT NUMBER FOR INPUI

Ao ONNOoONGOoDN OO ONnn

U
JUNIT = DEVICE LOGICAL UNIT NUMBER (DISK FILE) OUTPUF
KUNMIT = DEVICE LOGICAL UNIT MUMBER (SYS®INPUT)
LUNIT = DEVICE LOGICAL UMIT NUMBER {(DISK FILF) INPUT
MUNMIT = DEVICE LDGICAL UMIT NUMBER (SYSSOUTFUT)
OUTFUT = DEVICE LOGICAL UNIT NUMBER FOR GUTFPUT
XNAME = NAME OF USFRS COMMAND FILE (DEFAULT EXT . DAT)

C
HHEHRAERHAE AR R AT A AA R AR R R A A A AR AR H AR BRANR IR AR A A RA AR AR A H R AR AR R S04t H FEwRC

OOONMO0ONONOoDOoCOOMONOANMNNOnnN

COMMON/DEVI/ INPUT, GUTPUT
COMMOMN/DEVILS MUNLT, JUMNIT., KUMIT. LUNIT
CHARACTER=12 BLANK., XNAME

INTEGER DUTPUT

DATA BLANK/ ” s

10 WRITE(QUTFUT. 50)
ANAME = BLANK
READ (INPUT, &0 XNAME
IF {(XNAME. ME. BLANK) THEN
OPEN(UNIT=LUNIT, FILE=XNAME, TYPE="0LD ‘. ERR=10)
OPEN{UNIT=JUNIT, FILE= ‘PROMPT DUM’. TYPE= ‘NEW ",
1 DIGEOSE="DELETE )
INPUT = LUMYIT
DUTPUT = JUNIT
CALL RES_CEM
EMDIF
RETURN
50 FORMAT(Z1H+*<READ COMMAND FILEZ )
&0 FORMAT(AL2)
END
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SUBRQOUTTNE GET 0ORG

C C
CHRARAREAERAARER PR AR R A AR A H AR E R AR ER T B R S AT R R ST S e ETSa a0
c C
¢ SUBROUTINE GET ORG ~ INPUTS RELAVTIVE ORIGIN OF PARTS (PTVIT POINT) C
c FOLLOWING PROMPT (2™32) USER ENTERS VALUES FOR ¢
c I1 AND I2 (RANGE OF PARTS), I3 (PART ON WRICH C
c I1 70 I2 PIVOT) & X, ¥, Z (PIVOT POINT COORDS)Y. €
c WHERE FOSITION OF PARTS I1/I2 IS5 NOT AFFECTED C
c BY THE PIVUTS OF ANy OTHER PART. ENTER & ZERD C
c FOR PART I3. A BLANK INPUT (CARRIAGE RETURN) C
c WI{ L TRANSFER CONTROL BACK TO CALLIMNC PROGRAM C
c C
CHAEHFREERERAARAAARRAATARRARA AR HH R A AR H AR R A HAH U R K AAHFRERIRF AT AE TR SR dal
Cc C
C GEBUBROUTINE CaLLED By C
C MAIN = PROCESSES INTERACTIVE COMMANDS FROM THE USER AND c
C CALLS APPROPROPRIATE SUBRQUTINES C
C C
CHFRAFRAFRAHHAREFHAR LR AH B U H TR AT AT T H AR TGRS a kAt s dsnredihadfdtadadnnl
[ [N
C SUBROUTINMES CALLEDR c
c READIN = ACCEPTS INPUT FROM THE USIR ¢
c cC
G # SR 73R SR R R R R s R SR S S S i S R A S R A e TR TS AR TR R e R 20
c c
C VARIABLES USED C
c IFREV = ARRAY OF COMMECTING FART NUMBERS c
Cc M1 = INPUT FLAG, =1 WIEN KEY WORDS SOQUGHT c
Cc =0 WHEN KEY WORDS NOT SDUGHT C
C N2 = INPUT FLAG, =1 WHEN MNUMBERS WaNTED C
Cc =0 WHEN MUMBERS NOT WANTED c
C N = DIMENSTON OF WORD ARMAY <
Cc OUTPUT = DEVICE LOGICAL UNIT NUMBER FOR QUIPUT C
C PROMPT = IF . TRUE. PROMPT FOR USER INPUT (LOCAL VAR.) c
c SORG = ARRAY OF SPECIFIED PIVOTAL POINTS C
C ANUM = ARRAY UF REAL NUMBERS ACCEFTED c
C C
CHAXRAERARR AR LT H AR R HHA R AR EF IR RE AR Rt it ErrEdntitrsrratal

COMMON/DEVIZ INPUT, OUTPUT

COMMON/ENTER/ NE, N2, KEY, XNuUM, k1, K2
COMMON/REST3/ PORG, SORG. IPREV

DIMENSION KEY(10). XNUM(40)

DIMENSION PORG(3, 275, SORE{3, 27, IPREVIZ7}
INTEGER QUTPUT

LOGICAIL. PROMPT

WRITE{OUTPUT, 70)

PROMPT = . TRUE
NH = O
M1 = 0
N2 = 1

DO WHILE (PROMPT)
WRITE(DQUTPUT. B8O
CALL READIN(WURD., NW)
I1 = XNUFIC(1)

IF (I1 _EQ. ©) THEM
PRUMPT = | ALt



_BUAO: LUSERL. FTS5. MUVT IMOVDDRS, FOR: 5

70

a0

ELSE
IZ2 = XNUMO2)D
DO J = 11,12
IPREV(J) = XNUM(3)
pad I = 1.3

SORGCI, JY = XNUMIL+)
ENDIDO
ENDDO
ENDIF
ENDDO
RETURN

FORMAT(29H+DEFINE CONMNECTIVITY OF PARTS /

1 43K <PARTS RANGE I1/12. PART I3, PIVOT COORDS>/)

FORMAT (SH+>22 L %)
END

14--Jut.-
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SUBROUTINE HALT_BP
(
CHAAHRARNARERRAE AR OR AR RRAAD BRI RS @ L3 o 59 3 0 gerl 30 W 303030 3 R 3030 H S0 30 30 dEH 3R st H AR C
C
€  SUBROUTINE HALT 0P — TERMINATES COMMAND INPUT rREBM DISK FILt
c

Cr#aapaaudarpddonpntappdaihholina o ritded et rddtd gt ed pEER SRR a0

moon

c c
C SUBROUTINE CALLED BY C
c MATN = PROCESSES INTERACTIVCE COMMANDS FROM THE WUSER [
c AND CALLS APPROPRIATE SUBRQUTINES c
C PAUS OP = PROCESSES THE "PAUSE" OPTION c
c c
CHARHRRERPHFAREF AR AFHTH AR AR A EH R HEH R AR AR R AR HERE R R A AR R AR R R R
¢ C
C SUBPROGRAMS CALLED c
c CLOSE = SYSTEM CLOSE FILE ROUTINE c
c C
C*ﬂ-*****-h**wﬂl*ﬁ'%ﬁ'%%'ﬂ'* WA R R AR R ********ﬂ'******'ﬁ'*******ﬂ'****'ﬁ'c
c C
[ vaRIABLES USED c
c INPUT = DEVICE LOGICAL UNIT NUMODER FOR INPUT c
¢ JUNIT = DEVICE LOGICAL UNIT NUMBER (DISk FILE) OUTPUT c
C KUNIT = DEVICE LOGICAL UNIT NUMBER (SYS$INPUT) c
c LUNTT = DEVICE LOGICAL UMIT NUMBER (DISK FILE) INPUT c
C MUNIT = DEVICE LOGICAL UNIT NUMBER (SYS$OUTPUT) G
c OUTPUT = DEVICE LOGICAL UNIT NUMBER FOR QUTPUT c
c c
C‘H"R"ﬁ"}'ﬁ‘***'ﬁ“ﬂ'*ﬂ' HEERHRRHARA B RHE AR AR AR A AR ARAARER R AARRARAEREHARAAAERARREHRER *ﬁ*****c
c

COMMONAREVI/ INPUT, BUTPUT
COMMON/DEVIL/ MUNIT, JUNTT, KUNIT. LUNTT
INTEGER OQUTPUT

CLOSE(LUNIT)
CLOSE(JUNIT)
DUTPUT = MUNIT
INPUT = KUNIT
RETURN

END
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SUBROUTINE ™MOD_ORG

c C
C**ﬂ#*#%*ﬁﬁw*ﬂﬂ***#wﬁ*wﬁ#wwpﬁwﬁ%ﬁ**ﬁE#nﬂ#ﬁ#ﬁﬂhﬁ%hﬁi#*ii*#%##i###ﬂ###*ﬂc
C C
C SUBROUTINE #MOD DRG ~ COMPUTES CURRENT PDSITION OF PIVOTAL POINTS C
c C

Cﬁ********ﬁﬂﬁwﬁ%*ﬂ***#*h**#ﬂﬂﬂhﬁﬂwﬂ%ﬁ*hﬁ*%#*iﬂ*ﬁ**Wﬂﬁﬁ******i**#**#ﬁ*ﬁc

[ C
C SUBROUTINE CALILED BY c
C VIEDRA = CALLS FOR NORMALS. LIGHT INTENSITY, ETC. NEEDED 70 C
c DISPLAY SCENE (EITHER VIEW OR DRAW) c
¢ C
CHRtE R AR R R AR R AR AR A AR RHARFE N E R R AR ERR AR RRARRRRaG ez wridarnl
c c
¢ VARIABLES USED c
C DD - LOCAL TRANSFORMATION MATRIX c
C IPREV = ARRAY OF CONNECTING PART NUMBERS c
c NP — NUMBER OF PARTS c
c PORE = ARRAY OF PIVOTAL FOINTS CURRENT POSITION c
¢ RORG = RELATIVE ORIGIN OF PART c
c SORG = SPECIFIED PIVOTAL POINT OF RART ¢
c C
CHEEHUAF AR A A SRR AR A EFHF R E R A AR AR AR AR AR R AR TR AR AR Ao ahdRa ot w40

COMMON/PRDO  / NP, NJ, ICMD. 1C, IREAD. SKALE, NPT
COMMON/RESTL1/ RUORG. DD

COMMDN/REST3/ PORG. SORG, IFREV

DIMENSION DDt3. 3. 27, RORG(3. 27)

DIMENSION PURG(3, 27), SORG(3, 27, IFREVIZY)

DO I = 1.NP

po J = 1,3

RORG(J, T) = SORG(J, I
ENDDO
J o= IFREVII)
IF (J EG. 0) THEN

Dy W = 1.3

PORG LY, IY = RORG(J I

ENDDO
ELSE
X1 = RORG(L,I) — RORG(1..D
X2 = RORG(2, 1) — RORG(E,.J)
X3 = RORG(3. I} — RORG(E, J)
PORG(1,I) = DDl 1,Jrax1 + DDE, 1, =X2 +
1 DDe3E 1, ) =X3 + PORG(1. )
PORG(Z2. Iy = DD0i. 2, J}aXl + DD, 2, J)s¥2 +
2 DD(3, 2, )= X3 + PURGL2, D)
PORG(R. 1) = bD1. 3. 34Xl + DLIZ2. 3, J1aX2 +
3 BRC3. 3, Jy#X3 + PORG(I, W)
EMDIF
ENDDO
RETURN

END
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SUBROUTINE PAUS_OP

C
R R R R R R AR R AR T R R R R AR AR R R A AR R A AR R AR AR AR AR AR R AR TR AR R ENFRRE A G R R0
c
SUBROUTINE PAUS_OP — WATITS FOR INPUT AT TERMINAL KEYROARD C
IF aM A I8 INPUT - HALT _DP IS EXECUTED C
TO CLOGE WSER'S COMMAND FILE AND TO CZET C
SYSHINPUT AS THE COMMAND-INPUT DEVICE C
OTHERWISE. . NGO CHANGES (IF COMMAND c
INPUT IS FROM A DISK FILE & “"PAUSE" WILL C
PERMIT USER TQ READY THE PLOTTER .. UOR. C
ENTER "A"™ 10 ABORT FILE-COMMAND INPUT) C
C
BREEAEARIR AR AR AE AR A A SRR AR NS A AR R B E AR KA A AR AR AAD AR E R R R B ER TR LT TR d Rt w0
C
SUBROUTINE CallLED By c
MaIM = PROCESSES INTERACTIVE COMMANDS FROM THE USER AND C
CALLS APPROPRIATE SUBROUTINES C
C
HHURARRRARE AT AREEH TR FRFH R AT FRFRHFF T PERTHEA AR AT AR AR R AR R A AR HHE AR RC

SUBPROGRAMS CALLED
HALT_OF = TERMINATES COMMAND fNPUT FROM DISK FILE
READIN = ACCEPTS INPUT FROM THE USER

g ARTrRrReRdRrH bt F e rerdR AR rdrerRes R e rer et a e s

VARIABLES USED
INSAV TEMPORARY STORAGE OF LOGICAL UNIT MUMBER (LOCAL wAR?
"l = NUMDER F KEYWIORDS FOUMD

1

Ni = INPUT FLLAG = 1 WHEN KEYWORD SOUGHT

M2 = INFUT FLAG = O WHEN NUMBERS NOT WANIED
NW = DIMENSIUON OF WORD ARRAY

WORD = ARRAY OF ACCEPTARLE WORDS

ATmomoTNOoo OGO non

FRAARARAAATH R AR F AR R HAHTHE- AR AR EAREH T H RS HHARHEFH AR REH AR SR FE TR HC

AN OONOOOONONONONNOANNOONONNINOANNDO00n

cOMMON/DEVIZ INRUT. QUTRLN
COMMON/ENTER/Z N1, N2, KEY, XNUM, K1, K2
INTEGER OUTRUTY

DIMENSION KEY (10, XNUMS0) . HORKRLD ()
CHARACTIER =1 WORD

DAYA HWORDYS A, "%, "#', ‘#°/

WRITE(&. 1000
INBaAaY = INPUT

INPUT = &
NW = 4
N1 = 1
N2 = O

CaLL READINCUORD, ML)
IF (K1 NE. 1} THEN
INFUT = INSAV
ELSE
CaLl. HALT 0P
ENDIF
RETURN
100 FORMAT(DHYZ %)
END
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SUBROUTINE PLOT. OP

SUBROUTINE CALLED DY

SUBROUTINE PLOT_NOP — ENABLES SWITCH F{IR HARD CBPY PLOTE.

PROCESSES IHIERACTIVE COMMAND "PLOTS

WHEN COMMAND INPUT 1S VIA "SYSHINPUT T AND
USER REQUESTS A& VIEW OR DRaW. THE PICITURE
WILL BE DBISPLAYED ON THE TERMINM. SCREEN.
IF THIS HARD-COPY SWITCH IS ENABLED. USER
WILL THEN BE GIVEM THE OPTION OF PLETTING
THE DISPLay ON THE PLOTTER. WIHEN COMMAND
INPUT 15 FROM A DISK FILE PICTURE WILL BE
PISPLAYED CON THE PLOTTER IF "PLOT" SWITCH
IS5 0N, BUT On THE TERMINAL SCREEN IF OFF.

HHEAR IR AR T TR TR R AR A H A AR AR A R AR PR RS AR R AR BT

MAIN = PROCESSES INTERACTIVE COMMANDS FROM THE USER AND
CALLE APPROPRIATE SUBROUTINES

VARIABLES USED

RAERFARRFRHFFHFR AR AR AR I AT AR AR AR ARARARARAARRTRARAARARARIARTHRERFEF G AT

APLOT = ENABLEES ONE HARD COPY OQUTPUT

HRDECPY
KUNTT

nu

LBG1CAL FLAG INDICATING PLOT IS ON (OR OFF)
DEVICE LOGICAL UNIT NUMBER {(SYS®INFUT?

COMMUN/HCOPY/ HRRDCPY. aPLOT., HCEND
COMMON/DEVLIY INPUT, QUTPUT

COMMONsDEVILS MUNI
LOGICAL HRDCPY., APLOT. HCEND., KEYBD
INTEGER OUTPUT

HRDCPY = . TRUI,
IF {INPUT EQ. KUNIT) THEN
WRITE(LUTPUT. 207

APLIOTM =
ELSE

AFILGT =
ENDIF
RETURN

. FALLE

. TRUE

T, JUNIT. KUNI T, LUNIT

FORMAT{16H+<PL OT EMARLED . /)

FND

P |

AEHHF R HFFE S E IR AR R R AR AR AR AR AR R AN R AR S FORAARATR AN A EHHEEHHHRRC

Moo OonNnOOfooao O nNMmn

G nNOMNO

o~
]

HHHHEREREAER R AR P RRARA R E g bR AR AR RAEHBRAERRARFRR AR TR AH o KRG

T -
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SUBRODUTINE NOMLOT

C

CHHEFAFAARA AR AR R DA EFAUEA AR RARCARRADND AR RARR AR FRARER R TR & A Fr=0
C c
C SUBROUTIRE NOPLOT -~ DISABLES SWITCOH FOR HARD COPY PLOTS c
o PROCESSES TMIERACTIVE COMMAND "NOPLaE" C
c G

CReufaRtReRrdwtd ARR AR ARAARAF AT RIS TR R R R Ao RRidtdedrRrARnEr AR Rt drasdunC
c
SUBROUTINE CALLED BY
MAIN = PROCESSES INTERACTIVE COMMANDE FROM THE USER AND
CAlLLS APPROPRIATE SUBRUUTINES

FRARHEEFEFET AR AR E R AR AA R AAR A PR AR EAAR A A AR AA R ER AT R

VARIABLES USED
APLLOT = EMABLES ONE HARD COPY QUTPUT
HRDCPY = LOGICAL FLAG INDECATING FLOT IS ON (DR BOFF)

IsleRelsRsRrEeRsEnEsNe)

c
C
C
C
C
C
C
C
C
c
C
C

FTHEFTHEHEFRrRrH TRttt AR AT A R APR A RAR R R RRARAREARRARRER ERB TR H A R 7 3 31

COMMON/RHCOPY 7 HRIDCPY., APL.OT. HCEND
COMMON/DENVI/ INPUT, DUTPUT
LOGICAL HRDCPY, APLOT. HCEND
INTEGER QUTFUT

C
MRODCPY = . FAlLSE.
APLOT = | FALSE.
WRITE(QUTPUT, 30)
RETURN

C

30 FORMAT(L17H+IPLOT DISABLEDR: | /)
END



SUURDUTINE HES CEN

C
CHRERAANFARARRAAHFARR IR ATALR AR ARRARAAFRIAFARATARFRAF TR AAERRH IR RRAH R ORI RE AR R0
c C
¢ SUGHULTIMNE RES CEM —~ HESTLHACSES MODEL TO ORIGIMAL. COORDIMNATE SysSTeEM C
C C
CHAURAFRARHARALARATHAARANRAFAA A TR AT AHRAEIARTRR RARARRAFAFHRAAKARARR AR BERFRARAFRTAFD
C [
C SUBRUOUTINE CALLED BY c
c FILE.OP = ENABLES COMMAND INPUT FROM USERS DISK FILE o
c MA TN r PROCESSES INTERACTIVE COMMANDS FROM USER C
c PAUS_OF = WaITS FOR KEYROARD IMPUT C
c C
CRadfit AR AR R AR AR R AR H AR R ARARARRT A HXARRRRR AR AR AR RAAER RS R R EH U R RAFRC
c C
C  SUBPROGRaMS CAtl ED C
c REST = RESTORES MODEL TO ORIGINAL COGRDIMATE SYSTEM G
c {(KILLS ROTATIONS aND TRANSFORMATIONS) C
C SUMCEN = CENTERS MODEL IN VIEWING aREA C
C C
Chaodddttrdedos odetdRtdAttHER ARG AARARTARFRAARARARRARRARAHARARFAREFTRAFTFAHHE
C C
¢ VARITABLES USkD C
c ICMD = INTERACTIVE COMMAND WORD STARTING LOCATION Cc
C C
CHARERREHHR AR AARRARARARAARFAAARARRA AN ARARRARERRARRRRARRAR AR RA R IR SR AR RARARRR R0
C

COMMON/PIRDs NP, NJ, ICMD. IC. [IREAD. SKALE, NPT
C

CALL REST
C
C ICHMD &9 = "CENT"
c

ICMD = &9

CALL SUMCEN

RE VURN

END
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SUBROQUTINE RUN. MOVIE (FGEOM. FRISP. FFUNC, FORI1G)

RUN_MOVIE will create and run the "MOVIE" subprocess. Communication
between this program and MOVIE will be via two mailboxes ("ADDX"™ and
"BBOX" created here). The names (subroutine arguments) of geometry.
displacement, function and the parts—origin files are sent to MOVIE.
MOVIE s prompt ¢(">>»") for cemmand input is read and control rveturned
to the calling program DISPLAY _FILE will cutput the "FILE" command
to MOVIE and the name of the disk—Ffile (this entry’s argument) which
contains the commands (and data if tequired) to be executed by MOVIE.
After commands (normally terminated by a "HALT") have bBeen processed
MOVIE s prompt (">3") is read % contrel returned to talling program.
Arguments f(char. variables) are : FGEOM — name of geomelry file
FDISP — name of displacement file
FFUNC — name of function file
FORIG — name of parts-origin file
FCOMM — name of user—commands file

Call RUN_MDVIE once te initiate the MOVIE subprocess
Call DPISPLAY_FILE whenever it i5 desired to have a set

of commands processed hy MOVIE.
Call EXIT_MOVIE to delete the MOVIE ("READIT") subprocecc

INTEGER#2 CH, CA

INTEGER#4 SYS$DELPRC, SYS$CREPRC, SYS$Qifw

INTEGER*4 SYS$CREMBX. SYS&TRNLOG. IS

EXTERNAL ©8% NORMAL. 10%_WRITEVBLK, I0%_READVELK
CHARACTER®E TA, TB, TM=7. TT#32. FNAM®12, MIN=18, MXX#21
CHARACTER%4 MA/ "ABOX* /. MB/‘BBOX'/., BUTCs ‘FILE'/
CHARACTER®(*) FGEOM. FDISP, FFUNC. FORIG, FCOMM

LOGICAL MOVERR

15 = SYSSDELFRC(, "READIT ")

Create Mailboxes: "ABOX" output freom this process
*"BROX" input to this process

IS = SYSECREMBX (., CH, v, 2, MB)
IF . MNOT. I5) CALL LIBESTORUAVAL(ISY)
IS5 = SYSSCREMBX(. CA, ... MA)
IF (.NOT. IS CALL LIB3STOP(AVAL(IS))

Translate logical

IS = SYS$TRNLOG( 'BBOX .. TT...)

TR = TTOINDEXC(TT, "_ ")  INDEX{TT, *- "))

IS = SYSHTRNLOGY "ABOX ", . TT. s }

Ta = TTCINDERC(TT, “_): INDEX(TT, ": *))

15 = 8YS$TRNLOG( 'SYSFCOMMAND ", . TT. ..}

TH = TTOINDEX{TT, *_“): INDEX(TT, " "))

Create process "REARIT" with GYS$INPUT "ABOX"

SYSsOLWTPUT  “"BBOX™
SYS$ERROR TERMINAL

IS= SYS®GREPRC(ID, “‘[FTS MOVIEIMOVIE EXE’. TA. TB. TM, ;. "READIT . 4. ..}
IF (IS . NE. %Z.0C(S8%_NORMAL)) TYPE 100. IS5

.assume MRVIE process is Tunning. ..



Read two records from the mailbox "BBROX™.
Dutput geometry file_name to mairlbox "ABOX"

po 1 = 1.2

IS = SYSEQIOW(ZVAL (3} VAL I(CH) . TO% _READVRELK, , ., . VREF (MIN}.
9 wvAaL 18, . .0

IF (. NDT. IS) CALL LIB®STOP(AVALIIS))
ENDDOD

FNAM = FOEOM

1§ = SYSEQIOW(AVAL{3), ZVAL(CA}, I0% _WRITEVBLK. .. . ZREF (FNAM),
5 TVAL (122,400 )

IF €. NOT. IS) CALL LIB%STOP (%AVAL(IS))

Read two records from the mailhox "BEOGX'
Output displacement file_name to mailbox "ABOXM

Do I = 1.2

IS = SYSERIOW(AVAL(3), AVAL (CH)Y. I10%_READVDLK. , ., ZLREF(MIN).
5 LVAL(LI8). ... )

IF (.NOT. IS? CabbL LIB$STOP(ZAVAL(IS)?
ENDDO

FMaM = FDIEP

IS = SYSSQIDW(%VAL (3., WAL (CA), I0%_WRITEVBLK, » s ZREF(FNAMJ,
5 AVAL(LI2). ...

IF (. NOT IS) Cabb LIBSSTORP(AVAL(IS))

Input one rtecord from the mailbox "BEOXR™
OQutput function file_name To mailbex "AROX"

IS = SYSERIOW(%VAL (37, “VaL(CH), I0%_READVBLK, . » ZREF (MIN}.
S ZvVaL{18y, ...}

IF (. NDT. ISy CalLlL LIBESTOPLAVALIIS))

FMAM = FFUNC

IS = SYS®EQIOW(ZVAL (32, AVAL(CAY, I0%_WRITEVILK. . ., ZREF (FNAM),
=] AVAL(1IR2), 2}

IF (. NOT. IS) CALL LIBSSTOP(XUVAL(IE))

Input one recoard from the mailnox "BEOX"
Qutput origin-of—-parts file_name to mailhox "ABOX"

IS = SYS$FQIOW(YVAL (3), ZVAL(CH?, LO%_READVBLK, , , » %REF (MINJ,
5 AVAL(IB), ... )

IF (.NOT. IS) CALL LIBFSTOP(%AVAL(IS))

FNAM = FORIG

IS = SYSSQIOW(XAVAL (3). ZVAL(CA)Y, I0%_WRITEVBLK, , « . ZREF (FNAMJ,
5 EVAL (123, . .. )

IF ¢ NOT. IS) CALL LIBSSTOP(%VAL(IS))

Input records from the mailbos "BBOX"
until prompt (" »>") for command input is read

MIN(2:3) = "H##-'
DO WHILE (MIM(2:3). NE. ")

18 = SYS$QIOW(LVAL (3), XVAL(CH), I0%_READVBLK. ., . ZREF(MIN}.
5 ZVALLA ), 20}

IF (.NOT. IS) GALL LIBFSTOP(XVALCISY)
ENDDU

RETURN
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ENTRY DISPLAY_FILE (FCOMM)
Instruct MOVIE o process the
commangds in vser’s file ‘FCOMM'.
Wait until all rommands executed

Dutput interactive command “FILE"™ to “ABOX"

IS = SYS$QIDWIAVAL(Z), LVAL(CA). TOS_WRITEVELK, .. ZREF(OUTIC),
" AVALL4), . , .}
IF (. NOT. IS) CALL LIBsSTOP{(ZVAL(IS))

B

Input 1 record from the mailbox "BROX"
Dutput commands file_name to mailbox "ABOX"

IS = SYSHQIOW(ZVAL (3 ZVAL(CH) ., 10%_READVIRLK. ., . ZREF {MXX),
) VALLR21), 003

IF (. NOT. IS) CaLl LIBSSTOP(XVAL(IS))

FuaM = FCOMM

IS = SYSEQIOMCULVAL (R, LVAL(CAY, 10 _WRITEVEBLK. .. . LREF(FNAM).
5 ZVALL12). s )

IF (.NOT. IS) CALL LIBFSTOP(ZEVALLISY)

MOVIE’s outputs to mairlbox inhibitted until “HALT" from file
or end—of~file ( then the prompt " 22" shouwld be output )

Input records from the mailboa "BBOX™
until prempt (" 2>") for command inpuwt 1s rTead

MIM(2:3) = “$#H"
DO WHILE (MINC2:3).NE. "'22>7)
IS = SYSSAIOWI(AVAL(3) ., YWALICH), I0%_READVBLAK. .5 . XREF(MIN),
5 “eak(4). ... )
IF (.NOT. IS) Call LIBESTOP(ZVAL(IS))
ENDDY
RETURN
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ENTRY EXIT_MOVIE

18 = SYS$DELPRC{, "READIT "}
RETURN

FORMAT (' SUEBPRODOCESS NOT CREATED, 1IS5=‘.18)

FORMAT (A)

FORMAT (* EvrorT in Mowvie commang(s)’'/ I3,
* command line(s) ignoved’)

END
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SUBROUTINE aLT_REC (FCOMM. IREC, ITEM. VALU, M2

Alter item in recordis}
FCOMM = animation command file to be altered
(character variahle?

IREC = integer array of rtecord numbers to be altered
ITEM = integer array of item numbers to be altered
in the corresponding rvecard numbeT
vall) = veal array of new field values
M = total number of records to be altered

The caontent of the ith ITEM in the ith IREC of the commends-data
file (FCOMM) will be veplaced hy the ith VALUD. An invalid record
ar item number will rcause theat change to be ignored. fn exit the
records in the input file will have been overwritten. i.e. no new
version of the file is created

CHARACTER® (&) FCOMM
DIMENSION IREC{(1), ITEM(1)., VaLul{l)
CHARACTER#®#30 TEXT, HOLD. ValL#12

Transfer all recordas from the input file inte & working file

IJr = 21

lug = 22

OPEN(UNIT=IUZ. FILEsFCUMM., TYPE='0LD")
OPEN(UNIT=IUl, FILE=‘WORK. DUM’. TYPE='NEW’,
1 ACCESS="DIRECT’, RECL=30Q}

IRT = O

READCIVZ, 100, END=20) TEXT

IRT = IRT+1

WRITE{IU1"IRT? TEXT

O TO 19

CLOUSE(IUZ)

P30 1 = 1. M
IR = IREC(I1)
READCIUL "IRY TEXT
IT = ITEM(ID
J =0
HOLD =
IF (IT.NE 1) THEN

Count chars priaor to the item to be changed
bo L = 2. IT
R IRV S
DO WHILE (TEXT(J. . EQ. 7 ")
J = Jri
ENDDO
DO WHILE ((TEXTCJ: G NE 7 7). AND. (TEXT(J: JY. NE. 7, )
1 CAND, CTEXTOJ:JI.NE, 75 7). AND. (TEXT(J: J) NE. 7. "))
J = J+l
ENDTIG
ENDDO

Save ikems, ahead of specified item. in holding lafation
HOLD(1-J) = TEXT(1-.D
ENDIF

Convert teal wvalue to character form and save



ENCODE( 12, 200. VaL)y VALU(I)
K = J+l

o= o Je12

HOLD(K: JJ) = vAL{1 12}

Jo= Jddrel
C
C Locate the last char in the item
DO WHILE ({Kk LT. 50} AND, (TEXTIK K. EG * "))
K = K+l
ENDDD
DO WHILE ((K LT. 50> AND.
2 CCTEXTUR - KE.NE. = ), AND. (TEXT{K: K). NE. "+ )
3 CAND. (TEXT(K:K)Y. NE. i ") AND (TEXTIK:K). NE. ': 7))
K o= K+l
ENDDO
C
c Determine which thars are to be picked uvwp frem the record
C %2 where they are to be placed in the new record Save in
G holding location then aver—write Tecord with new contents
IF (J. GE. K) THEN
JJ o= 50
KK = DO — J T K
ELSE
KK = S0
JIdo= 60 - Ko+ d
ENDIF
HOLD(J: JJ) = TEXTIK KK}
WRITEC(IUL'IR) HOLD
30 CONTINUE
G
c Overwrite all records of input Ffile (i e. same versiaon)
C then delete the working file.

OPENC(UNIT=IUZ2. FILE=FCOMM. TYFPE='0LD")
DO 40 IR = 1. IRT
READ(IUZ2, 100} HOLD
READCIUL "IR) TEXT
REWRITE(IUZ, 100) TEXT
A0 CONTINUE
CLOSE(Iu2)
CLOSE(IJLl. DISPOSE="DELETE ")
RETURN
100 FORMAT(ASO)
200 FORMAT(E1Z2 %)
END
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PROGRAM WRITE _anA FILE
CHARACTER TEXT#50, FHaAMa31

Prepare the animation file (interactive commands and
required inputs) te be used with Movie This program
adds the necessary blanks at the end of each line to
meet with the Tequitements of subr ALT REC (50 char)

WRITE(&. 100}

READ (46,200 FNAM

IF (FNaM(1-1).EQ@ * ) CALL EXIT
OPEN(UNIT=10, NaAME=FNAM. TYPE="NEW’)
WRITE(&, 23000

WRITE{&, 400)

READ (&6, 500) TEXT

IF (TEXT(1l. 1} . EQ. "=') THEN
CLOSE(UNIT=10}

GO 7O 10
ELSE
WRITEC(L1O, 500) TEXT
O T4 20
ENDIF
FORMATC(//* Enter file name - "%}

FORMAT{AIL)

FORMAT(/° Enter a command live following each prompt’

1 /7 Type *#® to indicate end of file”/)
FORMAT (" > *$)

FOURMAT (AS0)

END



