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INSTANTANEOUS TEMPERATURE CONTOURS IN 2.5 STAGE COMPRESSOR 

Figure I .  Temperature contours in 2.5 stage compressor. PLOT3D was used to visualize pres- 
sure solutions on the model offive rotor stator blades; then GAS was used to copy and repeat the 
image and to add the title. PIXPS was used to create a black and white Postscript file (PLOT3D 
also makes PostSriptfiles). Computations by Karen Gundy-Burlet. Graphics by Guy Haskin 
and Paul Kelaita. 
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The PLOT3D software program was developed at NASA 
Ames Research Center by Pieter Buning. He released the 
first code in 1982. Version 3.6 was released in February 
1989, and 3.6b, for IRIS workstations, in December 1989. 

The PLOT3D USER'S IvIAWUBL and the PLOT3D soft- 
ware are distributed without copyright to any institution or 
business within the United States. The software is dis- 
tributed for the use of the recipient only and is not to be re- 
distributed. 

To obtain copies of the code, contact: 

Larry Pierce 
M/S T045-2 
NASA Ames Research Center 
Moffett Field, CA 94035-1000 

(4 15) 604-4492 
FTS 464-4492 
pierce%prandtl@ames.arc.nasa.gov 

For help with PLOT3D problems, call Larry Pierce. 

For manuals only, contact: 

NAS Documentation Center 
M/S 258-6 
NASA Ames Research Center 
Moffett Field, CA 94035- 1000 

(415) 604-4632 
(FTS) 464-4632 
doc-center@prandtl.nas.nasa.gov 

Most of the other software described in this manual is avail- 
able from COSMIC (404) 524-3265. 
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STS ASCENT CQNFIGURATI~OW 

COMPA'RISON OF PRESSURE GOEFFJC IENT 

- 
Figure 2. Color contours on the surfae of the S ' c e  Shunle. The colors indicate pressure co@- 
cient. Wind tunnel results are compared to computational results, using PLDT3D to read and dis- 
play the grids and fluid dyMnics solutions, then using GAS to combine and title the parts. See 
Chapter 11 3 for details. Computations and graphics by Pieter Buning, Ing-Tsau Chiu, Yehia 
Rizk, and Joe Steger. 
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- r MIER-STOKES SIMULATION OF TWO-DIMENSIONAL UNSTEADY 
AIRFOIL-VORTEX INTERACTION 

M, = 0.8, ar = 0°, Re = 6 million, r = 0.4, XV = 0.95, V,, = -0.26 
--- UPPER - LOWER 

I 

SURFACE PRESSURE DISTRIBUTION MACH NUMBER CONTOURS 

RTICITY CONTC 

Figure 3. Four plots created with PLOT3D and then combined with GAS. The plots are from a 
two-dimensional data set. SOLUTION-ADAPTED GRID shows the grid upon which the solu- 
tions are based. SURFACE PRESSURE DISTRIBUTION, created with an earlier version of 
PLOT3D and enhanced with GAS, is a function su@me plot, showing a graph of the pressure co- 
eflcients on both suvaces of the aivoil. The others are contourplots, with color indicating varia- 
tions of Mach number and vorticity magnitude. Computations and graphics by G. R. Srinivasan. 
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NORnTrLIZEO STAGHCITION PRESSURE . . 

Figure 4 Color contours on subset slices. This is a photogiiaph of a PLOT3D screen. The colors 
in the subset slices indicate variations in stagnation pressure. The legend at Ieft shows the values 
represented by the colors. Computations by KO Fujii. Graphics by KO Fujii and Pieter Buning. 
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I 

Figure 5 .  Flow past conical afrerbody. Density is shown with lines over color contours. The 
/MANUAL gualijier to the CONTOURS command was used. See Chapter 4.7. Computations by 
Steve Deiwert and Herb Rothmund. Graphics by Pieter Buning, Adrain Borja, and Steve Deiwert. 
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The manual was reviewed by Vilia Collet, Charles 
Dickens, Sandy Emerson, Christine Gong, Zack Jala- 
mani, Robert Meakin, Jacques Middlecoff, Merritt 
Smith, and David Yip. Mike Bridges helped with the 
Postscript figures. Todd Plessel, Scott Thomas and 
'Val Watson provided guidance. 

Thank you. 
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boldface type tutorial user input 
c speed of sound 

Cp pressure coefficient 
Q* critical pressure coefficient 
@> default 
e energy per unit mass 

grad gradient 
h enthalpy per unit mass 
I vector indicating grid segment 
J vector indicating grid segment 
K vector indicating grid segment 
M Mach number 

P pressure 
PP pitot pressure 
Q1 first variable in the solution (q) file; density 
42 second variable in the solution (q) file; x-momentum 
Q3 third variable in the solution (q) file; y-momentum 
@ fourth variable in the solution (q) file; z-momentum (not present in 2D) 
Q5 fifth variable in the solution (q) file; stagnation energy per unit volume 
Re Reynolds Number 
s entropy 
T temperature 
u Cartesian component of velocity 
V velocity 
v volume, or Cartesian component of velocity 
w Cartesian component of velocity 
J return 
gamma ratio of specific heats 

< zeta a curvelinear coordinate direction 

rl eta a curvelinear coordinate direction 

5.i a curvelinear coordinate direction 
rho density 

subscripts: 
x before shock 

Y after shock 
0 stagnation 
inf freestream 
i internal 
k kinetic 

omega vorticity 
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PLOT3D is a computer graphics program designed to visualize the grids and 
solutions of Computational Fluid Dynamics (CFD). Versions are written for many 
systems. Seventy-four functions are available. PLOT3D can read multiple grids 
with almost any number of grid points, and renders models as wireframe, flat 
shaded, or color-mapped. Shading and perspective are used to show depth. Output 
from PkOT3D is displayed on the screen and (on the IRIS) can be moved with the 
mouse. Files can be created for scripting PLOT3D, or for transferring output to 
GAS (for animation), or for driving various printers and plotters. The graphics 
laboratory in the Numerical Aerodynamic Simulation facility at NASA Ames is 
equipped to make negatives, prints, viewgraphs, movies. 

The first part of this manual (Chapters 2 - 6) is a tutorial that takes the reader, 
keystroke by keystroke, through a sample PLOT3D session. The reader runs a 
scripted demonstration using a data base called wingbodytail. Then, still using 
wingbodytail, the reader creates plots, making all the entries necessary to plot ge- 
ometry and functions, and to save data. 

The second part of the manual (Chapters 7 - 11) contains reference chapters, 
including the on-line help file, data file formats, advice on modifying the PLOT3D 
source code, and a listing, with explanations, of error and warning messages. 
Chapter 1 1 offers sample command files. Chapter 12 has a chart sf  the various file 
name extensions, and an example of typical PL0T3D comrnand sequence. Ap- 
pendix A describes new features of Version 3.6, many not listed elsewhere. 

Bn brief, the basic instructions are as follows. From the system prompt, type 
pEot3d, which will take you into PLOT3D if it is installed on your system. To 
load data, use the read command with appropriate qualifiers (Chapter 3 and'listed 
under READ in Chapter 7). Use the wall command to define geometry. The re- 
gion you will see is defined by minamniax, and vgsint determines where you will 
see it from. Use plot to graphically display what you have. On an WIS worksta- 
tion, you can use the mouse to translate, zoom, or rotate. Press u e t u n  > or 
d)EL> to get back to the keyboard. 

Before plotting functions, use the subset command to specify the regions 
where the function will be calculated. Then use function to state the type of func- 
tion you want. The contours command offers attribute and increment choices for 
plotting the function. Then type plot/contour for a contour plot, or 
plotlfsurface (version 3.6) or plotlsurface (version 3.5) for a carpet plot. 
Other conranands offer a variety of adjustments. 
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Figure 6. Contour Plot of Pressure Coeflicients Around An Ailpfoil. 



Chapter 1. htrodunnction 

PLOT3D is a graphics program for interactive examination of fluid dynamics 
data. It helps scientists make their solutions visible. Using graphics workstations 
and other powerful computers, scientists use PLOT3D to see their work, to inter- 
actively zoom in or out, and to view the computational models from any angle. The 
quality of the solutions and the physics of the problem can be observed. 

PkOT3D reads a grid file and a solution file with pre-computed density, x- y- 
and z-momentum, and stagnation energy for each grid point. From those, PLOT3D 
can calculate any one of 74 functions, including shock waves, surface pressure, 
velocity vectors, and particle traces. The grid file can have 50 grids. 

Reter Buning developed PLOT3D for computational fluid dynamics ( 0 )  re- 
search at NASA Ames Research Center. The program is also in use at many edu- 
cational and industrial sites throughout the United States. 

1 2  Scientific Visualization at NASA Ames 

The primary nnission of the Fluid Dynamics Division at NASA Ames Research 
Center is to research air flow over aircraft and spacecraft. Traditionally, Ames has 
used simplified analytical models and wind tunnels to test aeronautic designs. 
Computers have now become powerful enough to do some of the preliminary test- 
ing. Using the supercomputers at the Numerical Aerodynamic Simulation W S )  
Facility at Ames, scientists across the United States can remotely log in to study the 
fluid flow over a variety of complex shapes and use PEOT3D or other applications 
to turn their computations into colorful graphics. 

The fluid is usually, but not necessarily, air. physicists start by designing 
computational grids that model an object and the surrounding space. The object 
could be a wing or an entire complex aerospace vehicle. Using x y z coordinates to 
specify three dimensions, the scientists design complex grids with higher resolution 
in the strategic areas of study. Grids sometimes have as many as 2 million points, 
each of which will be used to calculate air flow characteristics. The grid lines need 
not be straight or regularly spaced; the grids may be bent to put extra grid points 
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(finer definition) in the regions of greater interest. The Cartesian coordinate loca- 
tion (x, y, z) of each grid point is arranged in the grid file according to I, J, K in- 
dexing. The I, J, K indices are set in relation to the object. 1 night start out in the. 
x-direction, and J in the y-direction, but they follow the shape of the object. For 
example, I might go around the wing; J might go from the midline of the fuselage 
to the tip of the wing. K usually represents vectors that extend out radially from the 
object. The I, J, M indices correspond to the boundary conforming coordinate 
directions 6, q, and 5 

Scientists in the Fluid Dynamics Division develop 'flow-solvers', e.g., TNS, 
INS, PNS, and F3D. These are FORTRAN programs that run on supercomputers, 
such as the Cray2, and solve the system of equations (e.g., Navier-Stokes) govern- 
ing fluid flow. When the grids have been designed and conditions such as angle of 
attack, Mach number, and Reynolds number have been specified, the flow-solver 
calculates the solution. 

The solution file contains density, momentum, and stagnation energy values for 
each grid point. "Scientific visualization" is the process of turning research solu- 
tions into graphics, so that the results can be seen. 

PLOT3D is the most popular and comprehensive program for visualizing the 
solution files. Alternatively, SURF may be used to interactively create Gouraud- 
shaded and smooth-colored function mapped surfaces; SURF offers fewer func- 
tions, but extra shading and coloring enhancements. The next version of SURF will 
accept function files from PLOT3D. H3IP is an interactive particle-tracer that uses 
the Cray supercomputer. ISOLEV offers display-only viewing of planes sliced 
through the data. GAS combines objects created in PLOT3D,SURF, and RIP, and 
records animation sequences. A new program, FAST, being developed for the Sili- 
con Graphics 4D, will provide an environment that supports modules to do the 
work of all of these existing visualization programs. ARCCraph (Ames Research 
Center Graphics) is a device-independent graphics library that enables data created 
on one machine-environment to be readable by another. aRCGraph is the Ames 
standard for graphics file format. See figure 7. 

The ability to visualize the physical properties of air flow during flight is a 
tremendous aid in designing aircraft. Interactive computer graphics, by showing 
turbulence, temperature, reverse flow, pressure, and dozens of other functions, 
make the critical areas obvious so that they can be studied more closely using a finer 
grid. Thus, the aeronautic designs can be improved before the models are made for 
wind-tunnel testing, 

Computational fluid dynamics and scientific visualization at Ames are in a state 
of exhilarating growth. The limits are being pushed. 
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PLOT3D .corn file 

Figure 7. Numerical Aerodynamic Simulation software flow 
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1.3 PLOT3D Features 

PLOT3D is the graphics workhorse of CFD. It offers more functions and fea- 
tures, and has been adapted for more types of computers than any other 
graphics program. It is very widely used. 

Pieter Buning released the fust version in 1980 and version 3.6 in February 
1989. This manual includes the release notes of version 3.6 as Appendix A and a 
note about new tools as Appendix B. The tutorial is suitable for versions 3.5 or 
3.6; differences are mentioned. 

PLOT3D reads grid and solution files and plots functions to produce on-screen 
graphics and files from which to produce animation and still photos or screen 
dumps. PLOT3D helps scientists understand their grids and their solutions. How 
will the simulated fluid flow? Is there enough grid resolution? Are boundary condi- 
tions correct? 

PLOT3D lets scientists view and compare computed or experimental results. 
CFD output can be compared with wind tunnel results, (a) by putting wind- tunnel 
data into grid form and running it in PLOT3D, or, (b) taking photos of CFD on- 
screen plots and comparing them with oil flow photos. 

PLOT3D has 74 functions divided into five groups: 
1) GRID FUNCTIONS for walls (geometry), grids, outlines of BLANK, 

and new grid-checking. 
2) SCALAR FUNCTIONS for contour or carpet plots of density, pres- 

sure, temperature, Mach number, vorticity magnitude, helicity, etc. 
3) VECTOR FUNCTIONS for vector plots of velocity, vorticity, momen- 

tum, and density gradient. 
4) PARTICLE TRACE FUNCTIONS for rake-like plots of particle flow 

or vortex lines 
5) SHOCK WAVE WNCTION based on pressure gradient 

The objects can be plotted with lines (wireframe), hidden lines, points, or flat- 
shaded surfaces. Various types and widths of line are available. Within the point 
line type, symbols can be used instead of dots. Shading and perspective are used to 
show depth. Color is used to denote data values. 

Solutions are assumed to be computed on the grid points (as opposed to in the 
middle of the grid cell). 

PLOT3D can accept multiple grids and an enormous complexity of data. 
PLOT3D was first developed for the VAX computer; the user interface is based 

on VMS. Commands are entered from the keyboard or command files (rather than 
with a mouse/menu). The code is written in FORTW77.  
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On most workstations that have a mouse, the mouse can be used in PLOT3D to 
manipulate the view of the plot. With the touch of a mouse button, you can drag 
(translate), zoom, or rotate. You also can manipulate the view with PLOT3D key- 
board cornmands. The actual dimensions of the object being plotted can only be 
changed by altering the grid file. 

You can use command files to supply all the commands and parameters that 
PLOT3D requests. Most users develop cornmand files to run their standard work. 
You also can create aplot3dini.com file that PLOT3D will read whenever you start 
a session. Command and initialization files are discussed in Chapter 5. 

1.4 Host Systems 

PLOT3D is available for the following computers and graphics libraries. Ver- 
sion 3.6 is now being distributed (except Sun/SunCore for which only 3.4 is avail- 
able). See the Forward for distribution information. 
0 Silicon Graphics IRIS 2xxx or 3xxx AJnix (W3.5-GL2) 
0 Silicon Graphics IRIS 4D/70,4D/70 GTAJnix (4D1-3.0) 
0 Generic Unix and IRIS (suitable for Cray2/Unicos, Convex, or Alliant with 

remote IRIS 2xxx/3xxx). 
0 VAX/VMS (V4.5) and DISSPLA (V10.5) 
0 VAXIVMS (V4.5) and DI-3000 (Version 4) 
0 Generic Unix and DI-3000 (Version 4) 
0 ApolloAJnix and GMR3D (Version 2.0) (no text on plots) 
0 Sun/Suncore (8 bit-plane color systems only). PLOT3D version 3.4 only. 

Appendix C has information on DloQddi for running PLOT3D on non-IRIS 
terminals. Plot3ddi uses the DI-3000 graphics library. At NAS, it is under 
usr/local/bin and there is a manual page on navier. 



This manual assumes, unless otherwise noted, that PLOT3D is being run on a 
Silicon Graphics IRIS workstation. There are versions of PLOT3D for many types 
of machine: during the tutorial, the user may encounter variations. 

Chapters 2 through 6 of this PLOT3D manual will take you, keystroke by 
keystroke, through a sample PLOF3D session, using a 3-D multiple grid data set 
with IBLANKINC. 

In order to use this tutorial, you will need: 
1. Access to a computer on which the PLOT3D program has been in- 

stalled. 
2. Access to the data set wingbodytail. Details for copying wingbodytail 

into your current working directory are given in Chapters 2 and 3. 
3. About 4 megabytes of memory for data. If you do not have that much, 

you can reconfigure PLOT319 by m-ing the source code (see 
Chapter 9), and reconfigure the disk for more swap. Version 3.6 has 
dynamic memory allocation; therefore you no longer need to change 
NWORK in the source code, but you still may need to modify 
MGRIDS, and reconfigure the disk. If you think you may have 
enough memory, go ahead and try the tutorial and see what happens. 



2.1 Summary 

This chapter explains how to get the directory wingbodytail, and gives you the 
keys to a demonstration testdrive of PLOT3D. Use of the mouse is described. 
Command structure, filename extensions, and the help file are discussed. 

Before you start PLOT3D, your data files must be accessible. PLOT3D reads 
two data files: an xyz file containing the grid points, and a q file with solutions for 
those grid points. For this tutorial, we will use a data set in the directory called 
wingbodytail. 

Your job now is to help PLOT3D find the wingbodytail directory. 
The preferred methods of file transfer or remote access are subject to frequent 

change; if the following suggestions do not work, ask a colleague for help, or call 
PLOT3D Support at (415) 694-4492 or User Services at (415) 694-4444. 

For Version 3.5, you should make 4 megabytes of space available for running 
PLOT3D; do some housekeeping if necessary, or change PLOT3D as described in 
Chapter 9. Version 3.6 has dynamic memory allocation. This tutorial assumes that 
PLOT3D is installed on your system. If it is not, see the installation notes in 7.1. 

2.3 Key to Tutorial Symbols and Styles 

Figure 8. Key to tutorial symbols. 
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Within sentences, PLOT3B commands and qualifiers are usually capitalized, 
but PLOT3D is not case-sensitive; there is no need to capitalize comrnands when 
you use them. 

2.4 Getting Wingbodytail on an Ames IRIS Workstation 

If you are at Ames, on an IRIS in the NAS system, use lnfsrnount to access 
wingbodytail. The directory is located on wk23. See figure 9. 

* 
system: 51> nfsmount wk23 61 

Figure 9. nfsmount remote workstation. 

If you get "command not recognised," call User Services at (415) 694-4444. 
The mfsmourat utility will give you access to all the files on wk23. When you 

run the testdrive, you do not need to be in your own directory, so you can simply 
change directories to wingbodytail on wk23. See figure 10. On the IRIS, the ed 
command should fit on one line; if not, use a hyphen (-) and <return> at the end of 
the first line. Sections 2.5 and 2.6, and Appendix F have directory information. 

system: 52> cd /r/wk23/wk/pierce/sxamples/ 
wingbodytail 

Figure 10. Change directory to wingbodytail on a worhtation. 

2.5 Getting Wingbodytail at Ames in VMS 

On the Ames VAXNMS network, copy wingbodytail from EARTH, as shown 
in figure 11. This is new; the directory was moved to EARTH, one of the VAX 
computers at Ames, in the spring of 1990. Be sure you have all the punctuation 
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correct. The last asterisk, preceded by a space means to copy the directory into 
your current directory. After you copy the wingbodytail directory, you need to reset 
its protection, so that PLOT3D can write a journal file in that directory. Then set 
your directory to wingbodytail and you are ready to start PLOT3D. 

The "copy" command should fit on one line on the VAX; if so, you can omit the 
hyphen (-) and <return> after buning. Never put a space before "examples." See 
Appendix F if you need more information. 

$ czeate/dir [ . wingbodytail] +I 
$ sd [ . wingbodytail] +I 

STA0:IWALATKR.WINGBODVTAIbl 

eas : : st$@ : [buniwg . - J 
examples. wiwgbodytail1] * . * * cj 

$ s d A  +I 
STA0 : t WALATKA I 

$ s e t  pro%= (o : rwed) wingbodytail. dir -1 
$ home J 

Figure 11. Getting the wingbodytail directory into your VMS directory. 

2.6 Getting Wingbodytail Off-site 

The wingbodytail directory is on the PLOT3D tape distributed to off-site users. 
IRIS users look under plot3d1/3.6b/unaix+iris2/examp1es/wingbodyt~i1. 
See Appendix F for alternatives. 

2,7 Demonstration Testdrive 

PLOT3D has the ability to read command fdes; most users eventually create 
their own files of PLOT3D keyboard work. Command files are designated by the 
extension .corn, 
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Pieter Buning has written a command file for wingbodytail. The following 
tutorial screen, figure 12, will show you how to run the .com file. Before you 
start, be sure you are in the wingbodytail directory. The word "wingbodytail" 
should appear wherever your current working directory is indicated. In U N Z ,  the 
command pwd will show your working directory. 

Throughout the tutorial, type the words that are printed in bold; PLOT3D 
should produce the non-bold words on your screen. In figure 12, you just type 
pIot3d to start PLOT3D running, and then the PLOT3D banner should appear. If 
you get "command not recognised," call User Services at (415) 694-4444. Then 
type @wbt.com. The @ tells PLOT3D that you are running a command file. 

If you are using nfsmount, you will see an ERROR or WARNING mes- 
sage:"unable to start journal f i e  plot3d.jou." For the testdrive, you can ignore that; 
in the next chapter, you can not. In the DISSPLA versions of PLOT3D, the open- 
ing banner always includes a warning message about the use of control-C. 

If your testdrive is running smoothly, you will see PLOT3D report the files it is 
reading, as in figure 12. 

You should see the PLOT3D prompts and responses whizzing by, and then the 
screen will go blank except for the cursor in the upper left comer. Within a few 
seconds, you should see parts of figure 13 appear on your screen. How long the 
plot takes depends on how busy your CPU is with tasks for other users. On a 
good day, the plot will be completed in half a minute or less. On a bad day, you 
can go get a drink sf water and still have time to read much of this manual. The 
plot will ding when done, that is, you will hear a tone when the plot is complete, 
and the plot will stay on the screen until you press <return>. Do not press 
<return > while you are waiting. When running on an IRIS and using the 
window manager (MEX or 4sight),use <delete> instead of <return>. That is, if 
you keep getting new windows and the old ones won't go away, use <I)EL> with 
the graphics cursor in the window you wish to delete. 

As long as something is happening on your screen, you are successfully into 
PLOT3D. If the cursor just hangs there for a long time, use exit <return> to get 
out, check to make sure you have access to wingbodytail, and start over. If exit 
<return> does not work, use control-C (followed by control-Y on 
VAXIVMS). Or try the break key. 

If your system will not start up Pb,OT3D9 check to see that PLOT3D is in- 
stalled, then see Chapter 9, or call User Services. Chapter 10 lists and explains all 
error messages. 

Good luck! 
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PLOT3D Version 3.6 4 May 89 
*** An i n terac t i ve graph i cs program for 2D and 30 CFD da tase ts *** 
Type "HELP" for a list of commands and generat information, 
"HELP Release-notes 3.6" for info on new features, bus fixes, etc. 

BLOT3D U3: @ w b t .  corn 
New line: 
! 
BLOT3B U3: 
! Chimera scheme wing/body/tail demo. 
PLOT38 U3: 
! 
PLOT3D U3: 
! Read wing/body/tail grid and solution 
PLOT3D U3: 
! 
PLOT3D U3: 
read/mgrid/blank/nocheck/x=wbtg/q=wbtr 
SUBSETS reset to everything. 
WALLS reset to nothing. 
RAKES reset to nothing. 

Reading X V Z  DRTA for grid 1, 74x25~2 
Reading XVZ DATR for grid 2, 74x35~30 
Reading XVZ DATA for grid 3, 66x28~15 
Reading XVZ DATR for grid 4, 56x18~15 
Reading Q DATR for grid 1, 74x25~2 
Reading Q DATR for grid 2, 74x35~38 

L 

Figure 12. Starting the testdrive. 
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2.8 Geometry 

Figure 13. First plot in the tutorial: geometry. 

The first plot you will see is titled: 
GEOMETRY 

G/BODY/TAIL, CHIMERA GRID SCHEME 

The plot will stay on the screen until you press <return> or <enter>. 
This plot shows the shapes of the grids. Grid one (irrelevant) is not shown. 

Grid two is the fuselage (body) of the airplane. Grid three is the wing, and grid 
four, the green grid in the back, representing a horizontal stabilizer, is the "tail." 

"Chimera" (ki-mer-a), a composite monster in Greek mythology, is used in 
CFD to mean multiple grid. 

The testdrive file uses the WALL command to specify certain parts of the grids 
to make visible. Geometry is the term used to describe the visible parts of the grid. 
As you can see, the grid extends far beyond the surface of the object. 
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Walls are specified with I, 9, and Kvectors, which are built into the design of 
the grid. The I, J, and K directions have no implied relation to x, y, and z. UP( 
for each grid are totally independent and need not have any relation to each other. 
In grid 2, the I-direction goes from the nose to the back of the fuselage, and J goes 
from the top midline of the fuselage around to the bottom, and M outward from the 
surface. In grid 3, I starts at the front of the wing and goes all the way around and 
back to the front (not staying in a straight l i e ) ,  and J goes out the wing. As in 
most CFD grids, K = l  is the surface of the model, and other M vectors go radially 
out from the surface. 

Only parts of the grids are shown here; trying to show all the lines in all four 
grids could crash your machine, and be too dense to interpret. For grid two, the 
first K layer (model surface) is shown in gray-filled polygons (solid), and the last H 
layer is shown in white grid lines. The surface of the wing, grid 3, is shown in 
solid red, with the surrounding grid in red lines. Grid four is shown in green. 

The legend in the upper right corner shows the overall IJK dimensions of all the 
grids in the data set. 

W i l e  this plot is still on your screen, go on to the next section. 

2.9 How To Use The Mouse 

Figure 14. Mouse buttons: drag, zoom, rotate 
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On the IRIS and some other systems, the mouse can be used to manipulate the 
view of the plot. The mouse buttons are used to activate different degrees of free- 
dom (types of movement) for manipulation, while the mouse (x,y) displacement 
controls the RATE of motion in the respective degree of freedom. h other 
words: the position of the mouse controls the rate of motion (speed) of the object. 
To move the object farther, hold the mouse button down longer, without moving 
the mouse farther. 

Which button you press determines type of movement. 
The direction you move determines the direction of movement. 
How long you hold the button down determines amount of movement. 

* How far you move the mouse determines speed of movement. 
W i l e  the left mouse button is being depressed, x-motion of the mouse is asso- 

ciated with rotation (about the center of the box) in phi, while y-motion 
controls rotation in theta. (Phi and theta are cylindrical coordinate angles using the 
IDISSPLA convention). The NEN box is explained in section 3.7. 

The n idde  mouse button activates zooming (toward the center of the 
box) controlled with the y-motion of the mouse. X-motion is not used. 

Pressing the right button allows the picture to be dragged left or sight (x-motion 
of the mouse), md up or down (y-motion) on the screen. Dragging is another word 
for translating. 

The sensitivity of the mouse to zooming and screen dragging is a function of 
the distance of the V P O W  initial viewpoint from the center of the box. 
$he closer the viewpoint, the less sensitive the mouse. W i l e  the plot is or_ the 
screen, this can be adjusted by typing the "up-arrow" (increase) or "down-mow" 
(decrease) keys. 

More than one button can be depressed at one rime. 'The mouse cannot be used 
to pick a specific point within the plot. 

On INS LCD's, put the graphics cursor in the window of the object to be moved. 
Experiment now with the different motions sf the mouse. Press 

the appropriate mouse button, move the mouse, and hold the button 
down until you get the viewpoint you want. 

As you change your viewpoint, you can see that PLOT3D automatically uses 
perspective for depth cueing, that is, to show which part of the grid is farther away 
from the viewpoint. 

If you are not on an RlbS or other system that allows use of the mouse with 
PLOT3D, you will have to manipulate your viewpoint with keyboard commands, 
as explained in Chapter 3. 
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2.10 Return to Command File -- <return> or <delete> 

When you have finished looking at the plot, press <return> (put the graphics 
cursor in the window and use the DELETE key to close the window (<return> 
opens a new window). You will see PLOT3D zip through more of the command 
file. If you want out of the command file, press <break> or control C. 

2.11 Example of a Surface Blot: Pressure Coefficient 

PRESSVRE COEFFICIENT 

GENBRlCWINGIBODYITAIL. ('HIMERA GRID S Q 1 E M  

CONTOUR LEVELS - 1.20000 
.1.10000 
-1.00000 - .90000 
-. 80000 - .70000 
* .  60000 -.  50000 -.  40000 . .30000 - .20000 - . loo00 
0.00000 
0.10000 
0.10000 
0.30000 
0.40000 
0.50000 
0.60000 
0.70000 
0.80000 
0.90000 
1.00000 
I. 10000 
I. 20000 

0.900 tMa( 

2.00 DBO ALPHA 

74125x2 GRlD 1 

74x35130 GRlD 2 
66128x15 GRlD 3 

56x18115 GRlD 4 

Figure 15. Example of fsurface plot of pressure coeficient. 

The next screen, figure 15, will show a scalar plot. Scalar plots represent func- 
tions, such as pressure or temperature, which can be expressed as values on a linear 
scale. Scalar values are often plotted with contour lines, but sometimes, as in this 
example, scalar values are represented with an fsurface (carpet) plot . In this case, 
the pressure coefficient function has been calculated for a series of rings around the 
surface of the wing and the horizontal tail (stabilizer). The value of the function is 
shown by two lines, one for the top surface and one for the bottom. The lines form 
a graph of the function; the vertical axis of the graph is the value of the function, 
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and the horizontal axis is the chord length of the wing (from the front to the back) 
and the tail. 

Pressure coefficient is shown inversely; a high point in the graph indicates low 
pressure (lift). The difference between the pressure coefficients for the top and 
bottom of the wing represents the overall lift . 

Use the mouse to zoom in and have a close look at the lines. The fact that there 
are various colors within each line indicates that this is a fsu~ace plot. A contom 
plot would have had only one color per line. (Except grid contour plots do have 
multiple colors per line). Notice that the legend on the left is labeled "contour lev- 
els" even though it is not a contour plot. The legend shows which colors indicate 
which values. 

The difference between fsurface and contour plots is discussed in Chapter 4. 
This plot uses shp le  outline walls of the wingbodytail. 
When you have finished looking at this plot, press return to continue with the 

demonstration. 

2.12 Mach Contours on Slices 

U 4 M  W E R  

GENERIC WINGIBODYITAIL. CHIMERA GRID SCH- 

CONTOUR LEVELS 
0.10000 
0.l5000 
0.20000 
0.25000 
0.30000 
0.35000 
0.40000 
0.45000 
0.50000 
0.55000 
0.60000 
0.65000 
0.70000 
0.75000 
0.80000 
0.85000 
0.90000 
0.95000 
1.00000 
1.05000 
I. 10000 
1.15000 
1.20000 
1.25000 
1.30000 
1.35000 
1.40000 
I. 45000 
1.50000 
1.55000 

0.900 M C H  

2.00 DEO ALPHA 

74x25~2 GRID I 

74~35x30 GRID 2 

66x28115 GRID 3 

56x18~15 GRID 4 

Figure 16. Mach contours on slice subset of wing. 



This plot , figure 16, is a contour plot. Each line shows the location of one 
value of the function, which in this case is Mach number. The subsets (active parts 
of the grids) have been set to slices through the wing; within the subset, each 
colored line shows where a particular value is found. Notice that each line has only 
one color. 

Press return to continue. 

2.183 Mach 1 

GENBRlC WINGIBODYITAIL. CHIMBIU GRID S(3I- A 

CONTOUR LEVELS 
1.00000 

I 
Figwe I 7. Mach I .  

2.00 DBQ ALPHA 

5 6 x 1 8 ~ 1 5  GRID 4 

You will have to wait a little longer for this plot, figure 17, because it uses solid 
walls. You know a plot is finished when you see the color legend or hear "beep." 

The subsets here are set to everything, that is, to all parts of the grids. The 
MJAL qualifier is used with the CONTOURS command to limit the plotted 

function to Mach 1 (see Chapter 11, Mach 1, for more on this technique). 
Press return to continue. 

ORIGlWAL PAGE IS 
W POOR QUALlTY % 7 
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2.14 Contour Plot of Pressure on Surface 

PRESSURE 

GWERIC WINOIBODYlTAIL. CiIMERA GRID S C H W  

0 0  DEO ALPHA 
25x2 GRID 1 

5 GRID 4 

0 .47500 
0 .50000 
0 .52500 
0 .  55000 
0 .57500 
0 .60000 
0 .62500 
0.65000 
0 .67500 
0 .70000 
0 .72500 
0 .75000 

Figure 18. Color contour plot of pressure. 

Figure 18 shows a color contour plot of the pressure function. This is another 
contour plot; the function appears within and throughout the subset. The subset has 
been set to the surface of the wing and tail, but that does not make it an "fsurface" 
plot. This style is called "function mapped." The attribute "color~contours," under 
the CONTOURS command, was used. Hit <return> or <DEL> to continue. 
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2,185 Particle Traces 

PART I CLB TRACES 

GENERIC WINGIBODYITAIL. CHIMERA ORID S C H M  

0.900 MACH 

2.00 DEG ALPHA 
74x2512 GRID I 

74135x30 GRID 2 

66x28~15 GRID 3 
56~18x15 GRID 4 

Figure 19. Particle traces, wingbodyrail. 

If you do not have a lot of memory on your machine, this plot, figure 19, will 
probably crash. If it crashes, press control-9: (followed by control -P on 
V 5;) to get out of PLOT3D or back to PLOT3D prompt. YOU may try 
changing "rake/xyzW in the wbt.com file to 'k&e/xyz/~te=filenam 'I... on some 
systems the default temp files cannot be created, so you must supply a file spec of 
your own. Or just go on to the next section of this tutorial. If necessary, type 
plot3d from the system prompt when you go on to the next section. You will have 
a chance to work with particle traces in Chapter 4. Chapter 9 discusses ways of 
getting PLOT3D to use less memo ry... or you could make more menlory available. 

For particle traces, the subsets are usually set to everything, and then the RAKE 
command is used to set the release points of the traces. See section 4.1 1. 

The solution files used for BLOT3D are calculations for the flow at one moment 
of time; they are like a snapshot of the flow. "Particle traces" are the paths taken by 
neutral particles moving though a flow field that is unchanging in time (steady 
flow). That is, the particle traces are streamlines. 

ORBQINAE PAGE IS 
OF POOR QUAblTY 
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PARTICLE TRACES 

GENERlCWINGIBODYITAIL. CHIMERA GRID S(HFME 

0.900 MACH 
2 .OO DEG ALPHA 
74x2512 GRID I 

74x35~30 GRID 2 

66128115 GRID 3 
56rl8xlJ GRID4 

Figure 20. Another plot of particle traces. 

2.16 End of the Testdrive 

Hit <return> or <DEL> to continue. If your testdrive of PLOT3D made it 
through the particle trace plots, you will have reached the end of the testdrive. 
Depending on the version you are using, at the end of a command file, PLOT3D 
will prompt you for a new line, or exit you from PLOT3D. If you are at "new 
line", just stay there while you read the section on command basics, then try some 
of the suggestions about the help file. If you are out at the system prompt, just type 
plot3d to get back in. If you want to quit for a while, see section 2.20. 

2.17 Command Basics 

PLOT3D command syntax is based on DCL, the DEC Command Language. 
This is the basic fom: command/qua8ifier=argument arguments . 

ORgQIH&L PAGE 
W PQOR QUALlTY 
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Here is an example: 

mandatory divides the qualifier's 
arguments from command's arguments 

is the argument to the qualifier. 

is the qualifier (modifies the command) . 

is the command. 

Figure 21. Command basics. 

This command line means that the rninmax box (the area to be plotted) will in- 
clude those parts of the grid from x = 0 to x = 1, from y = - 1 to y = 1, and from z = 
0 to z = 1, with the qualification that the x-axis scale factor equals 10. 

The order of these elements can be changed somewhat, as long as the command 
is first. Thus, the same command line could be written as: 

Spaces before a slash ( 1) or after an equals sign (= ) are optional. A slash 
followed by no blank indicates a qualifier, for example, Ixscale. An equals sign 
preceded by no blank indicates an argument to the qualifier, for example, xsciale= 
18. A blank precedes the arguments to the command. Arguments are values, 
sometimes called parameters. If the qualiJier expects a group of values, enclose 
them in parentheses, for example, /figure=(1O920,30). Arguments are sepa- 
rated by commas, blanks or both: O 1 -1 St or 8,I,-1,B. 
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Identify distinct text strings with double quotes : 
text PsNASA Ames Research Center" 'Woffett Field '' 

Double quotes are also used to enclose a path name in the READ command 
line. See section 3.3. 

Continuation character : if the last character on a line is a hyphen () , the next 
line is assumed to be a continuation of this line. 

PLOT3D accepts abbreviations. You need only type enough letters to specify a 
unique command. Thus, e suffices for exit, and plot can be simply p. 

PLOT3D commands and qualifiers are NOT case-sensitive . 

2.18 File Names and Extensions 

In PLOT3D, file names follow the form: base.extension. There are no re- 
strictions on the base of the file name, except that in most UNIX systems, a file 
name with its extension must be 14 characters or less. PLOT3D assigns the default 
extensions. The inclusion of an x in grid file names and a q in solution file names 
is customary and useful; for example: shuttlex.bin and shuttleq.bin. Most of the 
following extensions are applied automatically. 

Extensions: 
.bin binary data 
.com command file 
.dat FO unformatted data 
.dip Device Independent Plotter file 
.fmt formatted data 
.gra general ARCGraph file (use PLOT3X to create) 
.jou journal file; record of all keyboard entries 
-Par particle trace file 
.pol ARCGraph file for flat shaded polygons (subset of .gra) 
.PS Postscript (new in Version 3.6) 
.prs ARCGraph file for pressure or other function (sub. of .gra) 
.qms screen save (QMS QUIC format) 
.sei screen save for Seiko color printer 
.ras pixel file screen save 
.vec ARCGraph file for lines (subset of .gra) 

ARCGraph is the Ames Research Center Graphics device independent library 
of standard graphics utilities. 
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Data file formats for input to PLOT3D are explained in Chapter 8; most grid and 
solution programs format the data correctly. Files for saving PLOT3D output are 
explained in Chapters 5 and 6, and a chart showing origin and uses of file types is 
in Chapter 12. 

2.19 On-line Help 

To access the on-line manual while running PLOnD, type hdp or 
help command optionalqualifier. See figure 22. 
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HELP 

PLOT3D Version 3.5 20 May 1987 

Format: HELP tkeyword [keyword [keyword . . .  1'11 

The HELP command prints information on a list of keywords. 
11 * 11 is a wildcard, while "* . . . "  matches anything at the current 
level or below. Thus "HELP *. . ."  prints all HELP information 
available. When responding to a "Topic?" or "Subtopic?" prompt, 
a "?" causes information for the current level to be repeated; 
a <RETURN> pops HELP up one level, and an end-of-file terminates 
the HELP session. 

Rdditional information available: 
HELP General-information Journal-file Initialization-file 
Xnstal lat ionafJLOT3D Releaseaotes Special~harasters Blanking 
Rttributes @f i le End-of-file $system-command CLEAR 
CONTOURS EXIT FSURFRCE FUNCTION LIST MAP MIMNRX PLOT 
UPOINT URLLS 

FUNCTION 

Format: FUNCTION [function number1 

Allows the selection of the function number to be plotted. Numbers 
between 0 and 99 are for grid-type informat ion, between 100 and 199 
are scalar functions (suitable for contour plots), and numbers between 
200 and 299 are vector fields. Note that currently 200-299 refer to 
vector plots, while 300-399 generate particle trace-type plots. 
Functions from 400 on up are special functions (such as shock wave 
locations). 

Rdditional information available: 
Grid-functions Scalar-functions Uec tor-f unc t i ons 
Part i c 1 e-trace-f unc tions Shock-rvaves Nondimensionalisatisns 
Fluid~onstants Function-definitions 

Figure 22. Help. 



Tutorial Chapter 2: Getting Started 

If you type just Baelp, you will get a list of the major topics of help available, as 
in the preceding example. Each topic lists subtopics. When you use more than one 
key word, the topic must precede the subtopic, as shown in figure 23. 

Topic? f m ~ t k ~ l f ' ~  

FUNCTION 

Sca l as-f unc t i ons 

100 Density (or q l ) .  
161 Normalized density. 
102 Stagnation densi ty. 
183 Normalized stagnation density. 
1 10 Pressure. 
1 1 1  Normalized pressure. 
1 12 S tagna t i on pressure. 
113 Normalized stagnation pressure. 
114 Pressure coefficient. 
115 Stagnation pressure coefficient. 
115 Pi tot pressure. 
119 Pi tot pressure ratio. 
118 Dynamic pressure. 

Figure 23. Help subtopics. 

(A complete listing of function categories and numbers is on the reference card 
and in Chapter 7.) 

An asterisk, after the key word and a space, gives you more information than 
would be provided with just the key word. An asterisk followed by three dots 
gives you all the information available for that file. Thus, 

help functions 
gives a paragraph about functions and lists the categories. 

help function * 
lists all the functions. 

help hnction *... 
lists all the functions and gives all the information available about functions. 

Typing a question mark causes the preceding information to be repeated. 
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The help file is organized as a hierarchy of levels; each topic has subtopics. 
After giving information on a topic, PLOT3D will prompt you for a subtopic. If 
you want to go to a different topic, first press <return>. 

To exit the help file, press <return> again. 
If you need help that is not in the help file, call PLOT3D Support at (415) 694- 

4492 OK FTS 464-4492. 
For help with a U operating system on an IRIS workstation, call User 

Services at (415) 694-4444. 

2.20 Exit - exit or exit/save 

If you need to end your session now, type e <return> or exit <return> as 
shown in figure 24; otherwise just go ahead to the next chapter. EXITISAVE is 
discussed in Chapter 5.2. 

FORTRRN STOP 
s y s t e m  p r o m p t >  I 

Figure 24. Exit from PLQT3D. 

If you are on a NAS workstation, an8 you are not going to continue the tutorial 
today, use nfsumount, as shown: 

s y s t e m  p r o m p t >  nfsumount wk23J 

Figure 25. nfsumount 

When you start up again, use nfsmount wU3, as in section 2.4. 



Data 

3-1 Summary 

This chapter shows how to load data and specify geometry, that is, how to use 
the READ command to read grid and solution files and how to make parts of the 
grid visible with the WALL command. The TEXT, MIN , VPOINT, PLOT, 
and EXIT commands are also illustrated. 

3.2 How To Do It 

There are five steps in a PLOT3D session: 
"" load data 

specify geometry 
"" specify function (covered in Chapter 4) 

plot /view interactively 
"" save to file (covered in Chapter 5) 

This tutorial continues to work with wingbodytail, the directory containing grid 
and solution files describing a sinnp1ified generic fuselage with wing and tail. This 
data set gives you the opportunity to work with multiple grids. 

3.3 Data In Current Directory 

Usually, when you run PLOT3D, you must either have your grid and solution 
files in your current working directory or use a path name. For the testdrive, if 
you were on a NAS IRIS, you only needed to access the files; you changed direc- 
tories into Pieter Buning's'wingbodytail directory because you were just running a 
command fie. But when you create new plots, PLOT3D keeps a journal file of 
your work and if you crash or type "exitfsave" BLOT3D will save the journal file 
("plot3d.joun) in your current working directory. If you are in someone else's di- 
rectory, without "write" permission, PLOT3D cannot create a journal file and most 
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versions of PLOT3D will not create a new plot. On the IRIS 4D, you may be able 
to create a plot without being able to create a .jou file. 

If you do have wingbodytail as your own current directory, skip this section. 
The following assumes you have read Chapter 2, sections 2.4,2.5, or 2.6. 

For the main tutorial, those of you using nfsmount will have to either give a 
path name in the READ statement, or copy the data into your own directory. Be- 
cause the data set is large, the path name method is preferred. Enclose the path 
name in double quotes. Thus, nfsmount users substitute this statement for the read 
statement in the following section: 
read/mgrid/blank/nocheck/x="'/r/wk23/wk/pierce/examples/- 
wingbodytaiI/wbtg" /q="/r/wk23/wk/pierce/examples/- 
wingbodytail/wbtr" 

Note the slashes before the (remote) r's, and the hyphens (followed by 
<returns> to continue lines. PLOT3D needs the quotes to differentiate directories 
from qualifiers. 

See Appendix F for directory details. 

In general, if you need to use a file not in your current working directory, en- 
close the path name in double quotes. Alternately, you could alias the file names in 
your login file, or type only read/mgrid/blank/nocheck and PLOT3D will 
prompt you for the file names, and you would not need quotes: 

PLOT3D V3: readmgrid/blamk/nocheck <return> 
Enter xyz DATA filename: /r/wk23/wk/pierce/examples- 

/wingbodytail/wbtg <return> 
Enter Q DATA filename: /s/wk23/wk/pierce/examples- 

/wingbodytail/wbtr <return> 

Getting the data may be the hardest part of PLOT3D; if you are having trouble, 
ask for help from a colleague familiar with your system, or call PLOT3D Support at 
(415) 694-4492, or, for nfsmount help, User Services at (415) 694-4444. 

Before you start the next section, check to see that you are in your own wing- 
bodytail directory, or that you are in your own directory and are prepared to use a 
path name in the READ statement. If you are using a VMS or off-site system, refer 
to sections 2.5,and 2.6 for path names to the directory. 
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3.4 Loading Data --- read/x=gridfile/q=solutionfile 

If you are still running PLOT3D from the tutorial, and you are in your own di- 
rectory, you can skip the plot3d command in figure 26, but do enter the read 
command in figure 26. If you are using nfsmount, you are probably not in your 
own directory; be sure you have read section 3.3. If you don't know what 
directory you are in, look for clues in the system prompt; if still in doubt, type exit 
from the PLOT3D prompt, then pwd from the UNIX system prompt. 

system ~ r o r n p t  >plot3dJ 

PLOT3D Version 3.6 4 May 89 

*** A n  i n terac t i ve graph i cs program f o r  20 and 3D CFD da tase t s  *** 
Type "HELP" f o r  a l i s t  o f  commands and general information, 
"HELP Release-notes 3.6" f o r  i n f o  on new features, buq f i xes ,  e t c .  

PLOT3D V3: read/mgrid/blank/nocheck/x=wbtg/q=wbtr J 
SUBSETS r e s e t  t o  e v e r y t h i n g .  
WALLS r e s e t  t o  n o t h i n g .  
RAKES r e s e t  t o  n o t h i n g .  

Read ing  X V Z  DATA f o r  g r i d  1, 7 4 x 2 5 ~ 2  
Read ing  X V Z  DRTA f o r  g r i d  2, 7 4 x 3 5 ~ 3 0  
Read ing  X V Z  DATA f o r  g r i d  3, 6 6 x 2 8 ~ 1 5  
Read ing  X V Z  DATA f o r  g r i d  4, 5 6 x 1 8 ~ 1 5  
Read ing  Q DATA f o r  g r i d  1, 7 4 x 2 5 ~ 2  
R e ~ d i n g  Q DATA f o r  g r i d  2, 7 4 x 3 5 ~ 3 0  
Read ing  Q DRTA f o r  g r i d  3, 6 6 x 2 8 ~ 1 5  
Read ing  Q DATA f o r  g r i d  4, 5 6 x 1 8 ~ 1 5  1 PLOTJD U3: I 

Figure 26. Starting PLOT3D: the READ command. 

From the PLOT3D prompt, your frst command should be read , followed by a 
slash (1) followed by the qualifiers: mgrid means there will be multiple grids; 
blank means there will be IBLANKing, which creates holes or solid boundaries 
(turns off grid points or indicates grid adjacency) in one or more of the grids such 
that flow can move realistically from one grid to another. Each qualifier is preceded 
by a slash. Nocheck is used here to speed up the running of the READ 
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command; when you are using data that has not been checked for negative or in- 
consistent pressures or densities, omit this qualZer. 

The fundamental qualifiers for the READ command are x and g, which specify 
the grid and solution files to be used. The form is: 

lx=gridfiEe/q=ssEu&ion file 
If you ape using path names rather than having the data set in your current 

working directory, substitute the full path name, in quotes, for the x and q file 
names. 

If you use READ without xyz or q file names on the command line, PLOT3D 
will prompt you for them. This is often easier than typing one long statement. 

Chapter 7 gives a complete listing and explanation of all the qualifiers to 
READ. After the WEAD command line (and the /x qualifier), PLOT3D resets 
SUBSETS to everything, which means that when you specify a function, the func- 
tion will be calculated for all parts of the grid. Functions are covered in Chapter 4; 
when you get there, you will see how to specify subsets. Walls are reset to noth- 
ing; in order to see the geometry, you must specify walls, as shown later in this 
chapter. Rakes are reset to nothing; they will be used when you plot particle traces. 
(RlEADlq does not reset anything). 

WARNING: if you get an error message, do not proceed; stop and fix the 
problem. If it says "unable to access xyz file," you either do not have wingbodytail 
as your current working directory, or you misspelled the file name or path name. 
See section 3.3 or the first few pages of Chapter 2 for help in locating wingbody- 
tail. See Chapter 10 for explanations of other error messages, DO NOT proceed if 
you see "error: unable to open .jou file." You must be in your own directory; 
otherwise, PLOT3D cannot write the journal file. 

PLOT3D will tell you the IJK dimensions of the xyz and q files it is reading. If 
you find yourself at a new P L O W  prompt without having entered the q filename 
(wbtr), use the read statement again with all the qualifiers, but with the q filename 
instead of the xyz (for example read/wngkidblank/;ra~c/~=wb~). 
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3.5 Text - Itex$ 

PLOT3D U3 : t e x t  +I 
E n t e r  up t o  2 l i n e s  o f  t e x t .  
? GEEJERXC WING/BOBY/TAIL, ClBImm GRID SCHEME J 

Figure 27. Text. 
Enter text as shown in figure 27. If you run out of room and want to continue 

to a new line on your screen, use a hyphen (-) at the end of the first line. PLOF3D 
will automatically print a title in capital letters, across the top, indicating the function 
that is shown. In this case, we are just looking at the grid, so the automatic title 
will be "GEOMETRY." You can add one or two lines of text to be centered above 
future plots. The text will continue to be used until another TEXT command is 
given. Current text can be deleted by pressing return (J) in response to the prompt 
for text. If text is entered on the command line, be sure to enclose each line in dou- 
ble quotes: 

text " Wingbodytail" "NASA Ames Research Center'" 
Titles are often added later, when a plot has been converted to GAS (see 

Chapter 5). 
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3.6 Defining Geomef ry --- wall/grid=2 

Be careful not to skip the .<neturns> (d) in the next screen, figure 28. Vhen 
you get to the bottom of this illustration, do NOT press Geturn>; go on to figure 
29. Notice that if you press ueturn> by mistake, you get another chance. 

PLOT~D v3 : wa 1 l /gr i a= 2 
Hats 1, g r i d  2 

E n t e r  I s t a r t [ , e n d I , i n c l l :  l a s t d  
: A 

E n t e r  J s t c a r t [ , e n d [ , i n c l l l :  2 3 g J  
: eJ 

E n t e r  K skcwtE ,end[ ,  i n c l H :  a11 
: J  

LINES, HIDDEN-LINES, POINTS, o r  SHRDED-SURFRCE? If ne 4 

E n t e r  c o l o r :  rgb -6 -6 , 6 A  

E n t e r  i n e  t y p e :  

E n t e r  l i n e  t h i e k n @ s s  f a c t o r :  

~yrnbo  I type?  J 

E n t e r  symbo i s i ze  f a c t o r :  

Wa[l 2, g r i d  2 

E n t e r  I s t a r t [ , e n d K , i n c l l :  

Figure 28. WALL command. 

From the PLOT3D prompt, specifi the geometry (which parts of the grid you 
want to see) with the wall command , followed by lgrid=gPidazumber. 
PLOT3D will say "Wall 1, grid gridnumber " and then prompt you to indicate 
where in the I-direction you want the wall to start. l[n wingbodymil, in grid 2, the 
I-direction goes from the nose to the back of the fuselage, and J goes from the top 
midline of the fuselage around to the bottom, and ]It(; outward from the surface. In 
this case, we want the last 1-vectors in grid 2. This wall will appear as seanicircular 
grid lines at the back of the airplane. PLOT3D uses square brackets [ I  to prompt 
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for optional input; when stating walls, you have the option to specify the end and 
the increment. 

For this tutorial, just follow the screens, but in y o u  own work, consider the 
following options. If you want to see 2,4,6, and 8, you would write 2 8 2 J  
(start-end increment arguments separated by spaces or comas) .  If you state just 
one number, that will be the only level shown, that is, "start" is also "end" if no end 
is stated What you want may not be separated by even increments; PLOT3D gives 
you another chance: if you want 2,3,  and 7, type 2 J , and PLQT3D will give you 
the "Enter I start . . ." prompt again. Enter 3 J , get the prompt again, and enter 7 
+I -r You keep getting the same prompt until you simply press J . 

Remember to always press an extra <return> after entering the last I, J, or K. 
If you have entered a line that is not what you want, just keep pressing return 

until you get back to the level you need to re-specify. 
In grid 2, wall 1, we want to go from 2 to 34 in the J-direction, and we want all 

the K's (you can use "a" for "all"). 
Next, PLOT3D wants to h o w  whether you want your wall expressed in lines, 

hidden lines, points, or as a shaded surface. Enter L for lines (P,$, or H suffice 
for points , shaded-surface , or hidden-lines .) 

The next prompt is "Enter color ." You may specify a particular mix of the pri- 
mary colors of light: red, green, and blue. Pn the preceding example, g . 6  
- 6  . 6  means red at 60% intensity mixed with green at 60% mixed with blue at 
60% (it comes out gray). Alternately, you may state one of the following colors: 

magenta 
red 
yellow 
blue 
green 
cyan 
white 
black. 
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Wal1 2, g r i d  2 

Enter  P startE,endE, inc l l l :  a % l J  
: J 

Enter J s tar t [ ,endE,  i n c l l :  3 4 J  
: J 

Enter K s t a r t I , e n d I , i n c l l :  allJ 
: J 

LINES,HIDDEN-LINES, POINTS,or SHADED,SURFACE?ljLngJ 

Enter  c o l o r :  rgb . 6  . 6  . 6 J  

Enter  1 ine type:  J 
Enter  1 ine  thickness f a c t o r :  

Symbol type? 

Enter  symbol s i z e  f a c t o r :  J 

Wait 3, g r i d  2 

Enter  P s t a r t t , e n d [ , i n c l l :  I 
Figure 29. Wall 2, grid 2 

lPLOT3D automatically states the next wall of the grid you are working on, and 
asks the same questions. The wall specified in figure 29 will be grid lines extend- 
ing straight down from the bottom of the fuselage. 

Notice in figure 30 (facing page) that in wall 4 the J-vectors are specified from 
34 to 2 rather than the other way around. This is important because walls are 
painted in order : objects painted last cover objects painted first. When you use the 
WALL command, the part of the wall that is farthest from the viewpoint should 
come first, and the farther walls should come before the closer walls. Grids are 
always drawn in order, that is, grid one, grid two, etc; but within each grid, the 
order of walls matters. 
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Matt 3, g r i d  2 

E n t e ~  1 sQar t l ,end6 ,  i n c l l :  alf A 
: J  

E n t e r  J s t e e N , e n d [ , i n c l I :  Zdl  
: gOI 

E n t e r  K s t a ~ t [ , a n d ~ ,  i nc91 :  

: 

LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFACE? If n€3 A 
E n t e r  e o [ s r :  rgb 6 6 . d J  

E n t e r  l i ne Cype: a 
E n t e r  l i ne t h  i ckness  f a c t o r :  

SymboB t ype?  

E n t e r  symbol s i z e  f a c t o r :  J 

Mala 4, g ~ i d  2 

E n t e r  % s t a r t ! , e n d [ , i n s l l :  all - 4 % J  
: J 

E n t e r  J s t a r t [ , e n d I , i n c l l :  34 2 
: J  

E n t e r  K o t a k t [ , e n d l , i n c c l :  2 
: J  

LINES, HPDDEH-LINES, POINTS, o r  SHADED-SURFACE? ~ h ~ d ~ d d  

E n t e r  c o l o r :  w h i t e J  

E n t e r  s h a d i n g  p a t t e r n :  A 

E n t e r  P ~ s n s p a r e n e y ,  s h i n i n e s s ,  and 

m a t e r i a l  c o e f f i c i e n t :  B B A 

R a t [  5, g r i d  2 

E n t e r  B s t a r t l , e n d I ,  i n e l l :  

Figure 30. Walls 3 and 4, grid 2, line and shaded surface. 
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When PLOT3D prompts for a wall you do not want (the fi th wall in grid two), 
press <return > and you will get back to the PLOT3D V3 prompt. Then use the 
WALL command again with the next grid you want. 

In wall 4, grid 2, we specify shaded-surface 
instead of line. This will show the body of the airplane as a solid . The first three 
walls of grid two will show how the grid surrounds the body. (Grid one is not 
used in this tutorial). 

The grid numbers are set in the grid design. Walls are whatever you ask for in 
your PLOT3D session. 

The attributes for shaded surface are different from line attributes. Enter a 
color. Alternatives for shading pattern are not yet implemented, so press return. 
You will need a number between 0 and 1 for transparency; 0 is opaque. Shininess 
and material coefficient are not yet implemented; enter any single digit. In figure 
3 1, the first zero is for transparency; the following two digits are meaningless but 
necessary. 
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5, g r i d  2 

E n t e r  I s t a r t I , e n d I ,  i n c l l :  

PLOT3D U3: %fall /grid=3 

Wal l  1, g r i d  3 

E n t e r  I s t a r t t , e n d [ , i n c l l :  all -1 
: J 

E n t e r  J s t a r t I J o n d l J  i n c l l :  1 ' 
: cl 

E n t e r  K s t a r t l , e n d [ , i n c I l :  all J 
: J 

LINES, HIDDEN-LINES, POINTS, o r  SHRDED-SURFRCE? sh8ded-J 

E n t e r  c o l o r :  w h i t e  

E n t e r  shad i ng p a t t e r n :  

E n t e r  t ransparency ,  s h i n i n e s s ,  and 

m a t e r i a l  c o e f f i c i e n t :  0 48 0 A 

Watt 2, g r i d  3 

E n t e r  I s t a r t t , e n d I , i n c l l :  a114 
: .-I 

E n t e r  J s t a r t t , e n d [ , i n c l l :  2 
: J 

E n t e r  K s t a r t t , e n d [ , i n c l l :  allJ 
: J 

LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFACE? 4 

E n t e r  c o l o r :  red 
E n t e r  l i n e  t y p e :  

E n t e r  l i n e  t h i c k n e s s  f a c t o r :  

SymboI type? A 
E n t e r  symbol s i z e  f a c t o r :  

Wat l  3, g r i d  3 

E n t e r  I s t a r t I , e n d ~ , i n c l l :  

Figure 31. Walls 1 and 2 ,  grid 3.  
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W a l l  3,  g r i d  3  

E n t e r  I s t a r t % , e n d [ ,  i n c l l :  

: J  

E n t e r  J s t a r t l , e n d l ,  i n c l l :  1 21 
: 4 

E n t e r  # s t a r t t , e n d t ,  i n c l l :  I -8 
: J 

LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFACE? shaded-' 

E n t e r  c o l o r :  red 

E n t e r  shad i n g  p a t  t e r n  : 

E n t e r  t r anspa rency ,  s h i n i n e s s ,  and 

m a t e r i a l  c o e f f i c i e n t :  da 3 

Ma18  4 ,  g r i d  3 

E n t e r  I s t a r t [ , e n d l ,  i n c l l :  3 64 4 4  
: J 

E n t e r  J s t a r t [ , e n d [ ,  i n c l l :  A 
: 41 

E n t e r  K s t a r l i [ , e n d t ,  i n c l l :  1 a ~ e - r  
: 4 

LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFRCE? ~ I w @  bs 

E n t e r  c o l o r :  

E n t e r  l i ne t y p e :  A 

E n t e r  l i n e  t h i c k n e s s  f a c t o r :  6% 
SyrnboI type? 69 
E n t e r  symbol s i z e  f a c t o r :  ($I 

Mall 5, g r i d  3 

E n t e r  I s t a r t [ , e n d l ,  i n c l l :  a 

Figure 32. More walls .. .shaded surjiace, grid 3. 
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5, g r i d  3 

E n t e r  I s t a r t l , e n d t , i n c l l :  J 

BLOT3D U3: walP/grid=4 +I 
W a l l  1, g r i d  4 

E n t e r  I s t a r t t , e n d K ,  i n c l l :  all 
: .J 

E n t e r  J s t a r t K , e n d K , i n c l l :  1.J 
: .J 

E n t e r  K s t a r t [ , e n d I ,  i nc33 :  aP1J 
: .J 

LINES, HIDDEN-LINES, POINTS, o r  SHRDED-SURFACE? shadedJ 

E n t e r  c o l o r :  w h i t e  

E n t e r  s h a d i n g  p a t t e r n :  J 

E n t e r  t r anspa rency ,  s h i n i n e s s ,  and 

m a t e r i a l  c o e f f i c i e n t :  0 0 0J  

W a l l  2, g r i d  4 

E n t e r  I s t a r t l , e n d t ,  i n c l l :  allJ 
:.J 

E n t e r  J s t a r t E , e n d l , i n c l l :  
: .J 

E n t e r  K s t a r t I , e n d E ,  i n c l l l :  a%PJ 
: .J 

LINES, HIDDEN-LINES, POINTS, o r  SHF1DED-SURFRCE? line +I 

E n t e ~  c o l o r :  green J 

E n t e r  l i n e  t y p e : J  

E n t e r  l i ne t h i c k n e s s  f a c t o r :  J 

Symbo l t y p e ?  

E n t e r  symbol s i z e  f a c t o r :  

H a l 1  3, g r i d  4 

E n t e r  I s t a r t [ , e n d l , i n c l ~ :  I 
Figure 33. Walls 1 and 2 ,  grid 4 .  
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Wal l  3, g r i d  4 

En te r  I s t a ~ t t , e n d [ ,  i n c l l :  a11111 4 
: cl 

En te r  J s ta r t [ , end [ ,  i n c l l :  1 11 
: J  

En te r  K s t a r t l , e n d t ,  i n c l l :  I-% 
: J 

LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFACE? shwdedJ 

En te r  c o l o r :  green J 

En te r  shad ing p a t t e r n :  A 

En te r  transparency, sh i n  i ness, and 

m a t e r i a l  c o e f f i c i e n t :  kll @ 01 

H a ! \  4, g r i d  4 
En te r  I star t t ,endC,  i n c l 3 :  3 54 4 

: J 
En te r  J s t a r t E , e n d [ , i n c l l :  a l l J  

: J  
En te r  K s t a r tC ,end t , i n c l l l :  lastcB 

: J  
LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFACE? line 69 

En te r  c o t o r :  gP.YX?n 4 

En te r  l i ne type:  +! 

En te r  l i n e  th i ckness  f a c t o r :  

SymboI type? 

En te r  symboi s i z e  f a c t o r :  A 

Wal l  5, g r i d  4 

En te r  I s t a r t t , e n d [ ,  i n c l l :  A 

Figure 34. Walls 3 and 4,  grid 4 .  
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3-7 Defining Plot Range -- mimmax O 14 -5 5 -1 1 

Figure 35. MINMM 

Use PdINNLFIX to specify the size of the box you want to see. The first value is 
the minimum x coordinate, the second value is the maximum x. The next two are 
for y, and the last two are for z, PLOT3D "clips" to the minmax box . Thus, the 
command in figure 35, above, would show this much of the grids (figure 36): 

Figure 36. Minrnax box. 

On the IRIS, what is visible on the screen can be changed interactively with the 
mouse. You still should specify MINMAX because the center of the minmax box is 
always the center of rotation; an inappropriate rninmax may cause your object to 
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rotate off the screen when moved with the mouse. The IRIS also uses 
for z-buffering . 

Use the SHOW command to see the current minmax (notice no slash): 
show minmax 

3.8 Plotting Viewpoint --- vpointlangle 150 28 25 

Figure 37. VPOINTIANGLE. 

In three dimensions, you are always looking into the center of the minmax box; 
VPOINT changes the location from which you are looking. 

If you just use vpoint, you specify the x, y, and z coordinates of the view- 
point. If you use vpoint/angle , specify the polar coordinates of the viewpoint: 
phi, theta, and radius as shown in figure 37. If you imagine a circle drawn on a 
floor below the plot, phi is your position on the circle, in degrees counterclockwise 
from the right hand side. That is, changingphi takes you around the plot. Theta 
determines how high you are, with zero being level with the middle of the plot. 
Radius determines how far away you are (zoom). In the DISSPLA version, 
vpointlangle does not zoom; use minmax to zoom (being careful to keep the 
same center if you want to keep the same orientation of the plot). 

The default vpoint/angle (expressed in polar coordinates) is phi=150, theta=20, 
radius=20. 

If you are working on an IRIS, the viewpoint is easily changed with the mouse. 
Use the SHOW command to see the current vpoint: show vpoint 
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3.9 Grid Chart 

Here are two grid charts, one (figure 39) to show what we have done so far, 
and a blank one (figure 38) to copy for fume work. The following abbreviations 
are used: 

LHPS lines, hidden-lines, points, or shaded-surface 
lntp line type 
ln thck line thickness factor 
SYm symbol type 
sym size symbol size factor 
patern shading pattern 
transp transparency, shininess, and material coefficient 
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Figure 38. Blank grid chart. 
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45 

Figure 39. Tutorial grid chart. 
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Figure 40. PLOT. 

After you type plot (figure 40), or simply p, the screen should almost immedi- 
ately go blank and then the word GEOMETRY should appear at the top of the 
screen. (A reader reports that this took almost a minute). Then your walls are 
plotted in the same order that you specified them. If your screen does not go blank 
and the cursor just hangs there, you have a problem. Perhaps you ignored 
warnings after the read command, and wingbodytail is not really your current 
working directory, and you didn't use a pathname. Usually, PLOT3D will not plot 
if it cannot open a journal file. To get out, press AC (and AY in DESSPLA version) 
and <break> Return to GO (section 3.3). Do not collect $200. 

Figure 41 shows what you should see if you have entered everything correctly. 
Notice how shading and perspective are used. Refer back to Chapter 2, figure 14, 
for use of the mouse to zoom, drag, and rotate. 
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Figure 41. Wingbodytail geometry. 

3.11 Return to PLOT3D Prompt --- .J or <DEL> 

When you have finished looking at the plot, press <return> ( J ) to get back 
to the PLOT3D prompt . On IRIS 4D's or in MEX, use <DEL> (the delete key) to 
close the window, or <return> to get a new window.. 

3.12 Exit -- exit or exitlsave 

If you need to end your session now, type exit or e as shown in figure 42; 
otherwise, just go ahead to the next chapter. Alternately, you can use quit or q. 
Or, to save your keyboard work, type exitlsave (covered in Chapter 5). 



PLOT3D User's Manual 

BLOT3D U3 : e ~ i k  
FORTRAN STOP 
s y s t e m  p r o m p t >  

Figure 42. EXIT. 

3,13 Conc%usion sf Chapter 3 

These first commands, with their qualifiers and arguments, will show the ge- 
ometry of the grid, including its descriptive title: 

* read 
text 
wall 
minmax 
vpoint 
plot 

Use of these comands is explained in this chapter and in Chapter 7. 



4.1 Summary 

This chapter explains how to plot functions. First the grid functions (geometry, 
grid, and BLANK) are discussed and tutorial examples are given for wingbodytail. 
WALLS and SUBSETS are compared; then scalar functions are illustrated. The 
difference between PLOT/CBNTOUR and PLOT/FSURFACE is discussed. There 
are sections on vector plots, particle trace, and shock wave functions. 

4.2 Types of Functions 

The primary job of PLOT3D is to graph functions; that is, to graphically repre- 
sent data such as the computed path of air over an aerospace vehicle. 

PLOT3D functions are organized into five types: grid, scalar, vector, particle 
trace, and shock. 

Once you specify a function number, it will be used for all of the following 
plots, or until you specify another. Before you specify any, PLOT3D defaults to 
function 0, which is geometry. 

The command SHOW FUNCTION displays the name and number of the active 
function, plus pertinent data about your solutions for that function. 

If you exited PLOT3D, you will have to read the data in again. See the previ- 
ous chapter, sections 3.3 and 3.4. Make sure that your data set is in your current 
working directory, or use path name in quotes. 
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4-3 Grid. Functions --- WalIs, Subsets, HBLANK Holes, and 
Grid checks 

PLOT3D has six functions for viewing grids: 
Function 0 = walls alone (geometry ). This is the default. We used it in 
Chapter 3 (we did not use the function comand). It shows just the 
walls you have specified. Walls are parts of the grid made visible with 
the wall command. 
Function 1 = grids . This is what you use to see what your whole grid 
looks like. If you have a simple grid, you can use this function without 
specifying walls, and you will see your entire grid. The amount of avail- 
able memory will limit the complexity of the grid you can display. Do 
not try to see all of wingbodytail; it is too much to plot. If you try it by 
mistake, use "C or the break key. (You could use SUBSETS to look at 
grids). 
Function 2 = outline of IBLANK holes. This function shows you the 
part of the grid that has been turned off by an array in the xyz grid file. 
See "Blanking" in Chapter 7, section 7.2. 
Function 10" = 2d Crossing grid line check. 
Function 1 1 * = Tetrahedron decomposition cell volume check. 
Function 12" = Tetrahedron decomposition grid crossing check. 

*These functions are new in version 3.6. They are used for testing for errors in 
grids. 

The best way to get a look at multiple grids is to specify walls that make an 
outline box of each grid, and use a different color for each one, as follows in fig. 
43. 

Remember to press -turn> when you want to clear the plot off the 
screen and return to the PLOT3D prompt. With the IRISwindow manager or the 
4D, <return> only gets you a new window: press <delete> with the cursor in the 
graphics window to get rid of a plot. 
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PLOTOD U3: ~ a l l / ~ r i d = 2 J  
Wat l  1, g r i d  2 

E n t e r  I s t a r t I , e n d l ,  i n c l l :  lJ 
: 1ase-l 
: -l 

E n t e r  J s t a r t l , e n d I ,  i n c l l :  lJ 
: 1iask-l 
: 

E n t e r  K s t a r t [ , e n d [ , i n c l l :  3b"l 
: 1ast-l 
: +I 

LINES, HIDDEN-LINES, POINTS, OP SHRDED-SURFACE? line -I 

E n t e r  c o t o r : r e d  A 

E n t e r  i i n e  t y p e : J  

E n t e r  l i ne  t h i c k n e s s  f a c t o r  :J 

Symbo i type? +I 

E n t e r  symbol s i r e  f a c t o r :  .+I 

W a i i  2, g r i d  I 
E n t e r  I s t a r t [ , e n d t ,  i n c l  l:J 

PLOT3D U3: p l o t  -' 

Figure 43. Walls for grid function I .  

You should get a plot that looks like the following screen (fig. 44): an outline sf 
grid two, which shows half a fuselage and the surrounding air space. This is 
function O, walls alone, the default. 

Grid one is outside of grid two and is not used in this tutorial. If you want to 
see i t ,  specify walls as above (fig. 43, except say grid=%), then use the mouse to 
zoom out. A plot is complete when the grid dimensions appear in the upper right 
corner; sometimes the plot is off-screen. You can always be sure a plot is complete 
when you hear the beep.If the terminal or workstation doesn't have a beeper, then 
one should watch closely. On a system without a mouse, use minmax to see 
more. 

Grid three is the wing and grid four is the (horizontal) tail. 
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Figure 44. First and last walls of grid 2 

Reminder: to get back to the PLOT3D prompt, press <return> or center>. 
On IRIS 4D's, press center> to get back to the prompt and <delete> to get rid of 
the plot. If you are using two monitors and two keyboards, such as on Chewbaka, 
use the center> and <delete> keys on the graphics keyboard. 

(optional experiments) 

Repeat t h e  psev ious  p a t t e r n  
w i t h  t h e  o t h e r  g r i d s .  

Figure 45. Optional experiment 

If you do the optional experiments, you will have more walls showing in your 
subsequent plots than are showing in the illustrations. 
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Another way to see multiple grids is to plot one at a time, using the SUBSET 
command. A subset is that part of a grid to which a function applies. For exam- 
ple, when we want to see the pressure on the top of the wing, we will designate the 
top surface of the wing as a subset, and the other grids as inactive subsets; the pres- 
sure function will be shown only on the top of the wing. 

I 

Figure 46. Walls and subsets comparison chart. 

The parts of the grid specified with the WALLS command are always visi- 
b1e;walls alone can plotted with function Id, the default function. The parts of the 
grid specified with the SUBSET command do not become necessarily visible; they 
become active areas for the calculation of functions. But there are cases in which 
the subset grid lines become visible: when the function is a grid function, or when 
the GRID attribute is chosen for the CONTOURS command (see 4.6 and 4.7). 
Using subsets and function 1, we can see one grid at a time. 

A word of caution: if you try to use function 1 with a multiple-grid data set, 
without using subsets, you are going to get much more than you want or more than 
the hardware can handle. Use AC to stop the plot. 

We will eliminate grids one, two, and four so that we can plot all of grid three, 
which is the wing and some surrounding airspace. 

Notice that the wall you specified from grid two is still plotting, even though 
grid two is now an inactive subset. Subsets determine where functions are 
calculated; walls are not functions and, therefore, are not affected by subset com- 
mands. If you did some of the optional experiments, your plots will not look ex- 
actly like the following examples. 
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Subset 1, grid 1 
Enter I start[,end[,incll:J 

PLOT3D U3: subset /grid=2 

Subset 1, grid 2 
Enter I start[,endl, incll:J 

PLOT3D U3: subset/gridl=Q 

Subset 1, grid 4 
Enter I startt,endt,incll:J 

BLOT3D U3: function 1J 

PLOT3D U3: plotJ 

Figure 47. Eliminating subsets 

Figure 48. Subset = all of grid three; function = P 
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(optional experiments) 

Repeat the previous pattern 
w i t h  the other grids. 

Figure 49. More optional experiments. 

Optional experiments: With the subset command, turn off all but one grid and plot 
with function 1, as in figure 47, but changing the numbers. You turn a grid off by 
typing subsetlgrid=x where x is the gridnumber, and then pressing <return> 
twice. When you start up PLOT3D, subsets are set to everything; in figure 47, we 
just turned several off, and left the other on. If you want to turn one back on, 
follow the examples in figure 50. 

;If you experiment, turn grids one and three off before going on to the 
next exercise. 

Holes can be defined in grids by using an "BLANK " array. Holes are regions 
where the data on a grid is not considered valid, where perhaps another grid solu- 
tion is more accurate. IBLANKing is an array in the xyz file; there are several op- 
tions for how the holes work: 0 = always off, 1 = normal IBLANK, -n =.space 
continues on grid n, 2 = solid wall boundaries. These options are set in the grid 
design. For more information on BLANK , see Blanking section (7.2) in Chapter 
7. 

To see the IBLANK holes, use function two. But first we need to turn all the 
grids back on (except 1, which, on the VAX, does not plot right). See fig. 50. If 
you turned off grid three while you were experimenting, turn it on now, following 
the examples in Figure 50. If you are not sure, go ahead and turn it on again 
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Subset 1, grid 2 
Enter 1 start[,endt,incll: a11-I 

: J  
Enter J start[,endt,incll: a, cl 

: J 
Enter K startl,endt, incll: a J  

: eJ 

Subset 2, grid 2 
Enter I startl,end[,incll: +.I 

PLOT3D V 3 :  s u / g s ~ 4 d  

Subset 1, grid 4 
Enter I start[,end[, incll: J 

: .J 
Enter J startK,endI, incll: 

:J 
Enter K start[,end[, incll:  LA 

: J  

Subset 2, grid 4 
Enter I startI,endb, incll: J 

PEOT3D U 3 :  fun 12 J 

PLOT3D ~ 3 :  pJ 

Figure 50. Subsets for function 2 ,  BLANK holes. 
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Figure 51. Plot of function 2 showing IBWKing holes. 

In figure 51, you can see that the wing and tail have been blanked out of the 
body grid. 

Notice that the name of the function is always printed above the pbt. h version 
3.6, PLOT/NQTITLE turns off the printing of the function name; specified text is 
still printed. 
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Before ploting fmctions, we will make walls that show a simple outline of the 
wing, body, and tail. Simple walls plot faster and move faster with the mouse. 

In figure 52, we will use the fact that PLOT3D always offers another 
opportunity to enter I, J, or K start. We want the first and the last I, and the second 
and 34th J and the first K. Remember that you have to press an extra <return> 
when you have finished with each letter. If you make a mistake, just press 
<return> until you are offered another chance, or until you get back to the 
PLOT3D prompt, and enter the wall again. We only want one wall per grid, so 
press ereturn> when PLOT3D prompts for the next wall. 

The wall from grid 2 will be a simple outline of the body of the plane. 

i 
PLOT3D V3: wall/g~=2 J 

Wa\ l  1, g r i d  2 
Ente r  I s t a r t C , e n d t , i n c l l :  IJ 

: 1 a s - t - I  
: J  

En te r  J s t a r t l , e n d [ ,  inell: 2 J 
: 3 4 - 1  
: J  

Entep K s t a r t [ , e n d [ , i n c l l :  1 J 
: +I 

LINES, HIDDEN-LINES, POINTS, o r  SHADED-SURFRCE? lf ne 

Enter  l in4  type:  

En te r  l i n e  tk iekness f a c t o r :  J 

Symbol type? J 

Enter  symbol s i z e  f a c t o r :  J 

Walt 2,  g r i d  2 
Ente r  I s t a r t [ , e n d l ,  i n c l l :  J 

PLOT3D V3: 1 

Figure 52. Simple walls for grid 2. 
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PLOT3D U3: ra/gr=3 
Wal l  1, g r i d  3  

E n t e r  I s t a r t I , e n d I ,  i n c l l :  s J  
: 33J  
: 64 -1  
: J  

E n t e r  J s t a r t t , e n d [ , i n c l l :  f J  
: 20-1 
: 21J 
: J 

E n t e r  K s t a r t t , e n d t ,  i n c l l :  IJ 
+J 

LIMES, HIDDEN-LINES, POINTS, o r  SHRDED-SURFACE? line 

E n t e r  c o l o r :  

E n t e r  l i ne type:  A 
E n t e r  l i ne t h  i ckness f a c t o r :  J 

SymboI type? J 

Entep symbo\ s i z e  f a c t o r :  o-1 
Wal l  2, g r i d  3 

E n t e r  I s t a r t [ , e n d t , i n c l l :  $ 

Figure 53. Outline of the wing. 

Continue as in figures 53 and 54. Chapter 5 will explain how to enter these val- 
ues into a file, so that you do not have to retype them. (In brief: use exivsave in- 
stead of exit). 
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PLOT3D U3: wall/grid=4 J 

H a l l  1, g r i d  4 
E n t e r  I s t a r t t , e n d I ,  i n s l l :  3 J  

: 2 8 J  
: 5 4  J 

: J  

E n t e r  J s t a r t i , e n d t , i n c l l :  1J 
: 1 o J  
: 11J 
: J  

F&.+PX K. start-1-  , w . d r .  , i .oc l l - .  1 J 
: J  

LINES, HIDDEN-LINES, POINTS, o r  SHRDED-SURFRCE? L J 

E n t e r  c o l o r :  redJ 

E n t e r  l i n e  t y p e : $  

E n t e r  l i  ne t h  i  ckness f a c t o r  : 

Symbo l type? 

E n t e r  symbol size f a c t o r :  J 
a  2, g r i d  4 

E n t e r  I s t a r t L ' , e n d I , i n c l l :  J 

Figure 54. Outline of the tail. 

4.5 Scalar Functions 

A scalar function represents a quantity, such as temperature or pressure, that is 
completely specified at each point by a single number on an appropriate scale, as 
opposed to vector functions, whose specifications include both magnitude and di- 
rection. PLOT3D function numbers 100 through 199 are for scalar functions. 
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PLOT3D offers 48 scalar functions. A complete list is on the reference card and 
in Chapter 7 under Functions. Here is a partial list (these indicate the major groups; 
for example, functions between 100 and 109 are types of density): 

100 Density 154 Mach number 
110 Pressure 160 X-momentum 
120 Temperature 170 Entropy 
130 Enthalpy 183 Vorticity magnitude 
140 (Internal) energy 190 Shock 
(see Appendix A for new functions) 

4.6 Comparison of Contour and Function Surface or 
Carpet Plots 

Scalar functions can be plotted in two ways: as contour plots orfunction sur- 
face plots. The difference between the two is a source of much confusion; this tu- 
torial will take you through examples that illustrate the difference. 

Contour plots are like a contour map; each line represents a value. Position of 
the line indicates location of the value. See section 4.7. 

Function surjiaceplots are like a graph shown against the walls of the model; the 
vertical position of the line indicates magnitude of the function, plotted against one 
or two of the axes. Subsets should be limited to the surface or one IJ, IK, or JK 
plane. The words "carpet " and "line" are also used to describe function surface 
plots. Function surface plots are discussed and illustrated in section 4.9. To help 
differentiate function surface plots from the WALL or CONTOURS attribute 
"surface" (which merely sets the method of drawing a plot, not the type of plot) the 
commandlqualifier that creates carpet plots has been changed to 
PLOTIFSURFACE. The attribute "surface" means filled polygons. When you are 
plotting a scalar function, and you want to use other than the default attributes, use 
the CONTOURS command even if you are doing a surface plot. Then enter 
PLOTICONTOUR (the default), or PLOTIFSURFACE. 

PLOTICONTOUR= command and qualifier to get a contour plot (default). 
PLOTIFSURFACE= command and qualifier to get a carpet plot. 
PLOTlSURFACE= command and qualifier to get a carpet plot before vers. 3.6. 
PLOTlCARPET= alternate name to PLOTIFSURFACE for 3D. 
PLOT/LINE= alternate name to PLOTIFSURFACE for 2D. 
FSURFACE= command to make adjustments to a carpet plot. 
CONTOURS= command to set attributes for contour OR carpet plot! 
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GRAPH, APART 
ENTIIRE SUBSET FROM SUBSET 

The FSURFACE command is something else again, used to make adjustments. 

Figure 55. Scalar functions posibilities chart. 

62 
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4.7 Scalar PLOTICONTOUR and the CONTOURS 
Command 

Contour lines connect points having equal values, as on a topographic map 
where each contour line represents one elevation. For example, in a pressure 
function plot, one line would connect the points with the same pressure; other lines 
would represent other pressures. Colors are used to show the diflerent values ; you 
can set magenta to be the lowest value, red the next, then yellow, green, cyan, then 
blue for the highest value. The default colormap is blue = lowest value, through 
cyan, green, yellow, and red, to magenta = highest. In general, it is good to have 
the hottest colors (red and magenta) represent the greatest magnitude of the func- 
tion. On the screen, a numeric color scale to the left of the plot shows which color 
represents what value. For contour plots, there is never more than one color per 
line (except for grid line contours). 

The specified function can be expressed in five different ways; these attribute 
choices are prompted when you use the CONTOURS command. 

1) LINES, shown on a set of slices which have been specified with the 
subset command. See the color plates in the front of this book for an 
example (fig. 2, Mach number, and fig.5). Each line equals a set of 
constant function-value (isofunction); for example, one Mach number. 

2) SURFACE (filled polygons) is equivalent to line except shown as a shell 
(filled polygons) in 3D. The shells are concentric, with one color/value 
per shell. In 2D, it looks the same as line. The filled polygons are in the 
"air", not on the surface of the object. Set subsets to a region (e.g., all 
of grid two) and select a few levels with CONTOURS. Please note that 
this is not the option to use for coloring the surface of your object; nor is 
it used here to get a "surface" or "carpet" plot. 

3) GRID, grid lines colored by value. 
4) COLOR CONTOURS, fills in the grid with polygons, not lines. This 

is the option to use for coloring a sur$ace. Subsets are usually set to a 
plane (e.g., all I, all J, K=l). The surface of the shuttle orbiter, figure 2 
in the color plates, is done with color contours. This attribute can also 
be used to fill a slice with solid color rather than lines. 

5) DOTS. 

You are prompted for these options after choosing the CONTOURS command. 
If you do not use the CONTOURS command, PLOT3D will default to lines. Even 
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if you are not planning to do a contow plot, use the CONTOURS cornand to 
specify attributes. 

More levels give a more detailed p i c a  of how the function is changing. You 
specify the number of levels on the contour command Ene, or use one of the quali- 
fiers for more control. 

These are the qualifiers: 
1) /automatic (default). If you ask for 40 levels, PLQT3D will look at your 

function, find the minimum and maximum, and pick increments to get 
roughly 40 levels. 

2) /increment. You specify the increment, but not number of levels. 
3) /range. Shows you the minimum and maximum of the function. 
4) /manual. Prompts you for minimum, maximum, and increment. After 

you specify one set, BLOT3D asks if you want another set. You can use 
this to divide the function into sections. Or, you can get a nice looking 
plot by putting contour lines on top of color contours, as in "Flow Past 
Conical Afterbody" in the color plates. Simply ask for color contours on 
the f i s t  set, and lines on the next. 

4.8 Examples of Contour Plots 

When you get back a new solution data set, and you do not know what is in it, 
there are recommended functions for getting pictures of ahe solution. We will try 
them out with wingbodytail. The first is scalar function 114, pressure coefficient , 
which is 

pressure - freestream Dressure 
dynamic pressure 

Like most of the PLOT3D functions, pressure coefficient is nondimensional; 
(Function 1 10 shows dimensional pressure). 
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Subset 1, grid 3  
Enter 1 starth,end[, incl1:aJ 

: J 
Enter 3 start[,endt, incll: ?5J 

: J 
Enter K start[,endl, incll: aJ 

: J 

Subset 2, grid 3 
Entei- 1 startl,end[, incll: a J  

: J 
Enter J start[,end[, incll: 10-l 

: J 
Enter K start[,and[, incll: a J 

: J 

Subset 3,  grid 3  
Enter I start[,endt, incll: a J 

: J 
Enter J stcartt,endt, incll:15J 

: J 
Enter K startt,endt,incll:a J 

: J 

Subset 4, grid 3 
Enter I start[,end[, incl1:J 

PLOT38 V3: sils;8bss%/g~id=lJ 
Subset 1, grid f 

Enter I startl,end[, incll: J 

PLOTBD U 3 :  subset/grid-2 J 
Subset 1, grid 2 

Enter 1 start[,end[, i n c l l : ~  

PLOT3D V3 : subset /gxid=4 J 
Subset 1, grid 4 

Enter I startI,endt, incll: J 

q PLOT3D V3: a 
Figure 56. Subsets for slices on the wing 

Specify subsets as in figure 56. 
After specifying subset slices, we use the FUNCTION and CONTOURS 

commands, with the number of the function, and the number of contour levels (see 
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fig. 57). Our slices are oriented as IK planes. For scalar functions, the SHOW 
FUNCTION command gives minimum and maximum values. 

Margins in this manual necessitate moving some responses to new lines; 
you should be able to type them after the prompt. Use the hyphen (-) only if a line 
needs to be continued. If you need the hyphen, follow it with a <return>. 

PLOT3D V3: contours 40J 
LINES, SURFACES, GRIDLINES, COLORXONTOURS, o r  DOTS? % i n e s J  
Enter co lo r  sequence fo r  co lo r  map : magent a red ye1 ~ o w - J  

gseen cyan blueJ 
Enter l i n e  type:J 
Enter 1 i ne t h  i ckness factor : J 
Symbo 1 type? J 
Enter symbol s ize factor :  J 

Plane orientations: ik J 
PLOP3D V3: show func t ion  .J 

Current func t i on number i s 1 14 
PRESSURE COEFFICIENT 

Minimum -1.125176 a t  po in t  (47,15,1) i n  g r i d  3  
Max i mum 1 . 129670 a t  po in t  (32,1,1> i n  g r i d  3 

Figure 57. FUNCTION, CONTOURS, and SHOW commands. 

(You will probably get a different maximum than shown here). 
PLOTICONTOUR is the default, so PLOT or P will suffice (unless we had 

previously done a PLOTFSURFACE). 

Another good function to use, when examining a new solution data set, is stag- 
nation pressure. We limited the subsets to three slices on the wing.(fig. 56). In 
general, contour plots are often limited to slices or surfaces. 
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PLOT3D U3: coa$coule 50 J 
LINES, SURFACES, GRID-LINES, COLOR-CONTOURS, or DOTS? 

Enter color sequence for color map:+l 
Enter shad i ng pattern: +l 
Enter transparency, shininess, and material coefficient: 

Plane orientations? i k J  
PLOT3D U3: p J 

Figure 58. Function 115. 
This time we chose color~contours , which plots polygons of color rather than 

lines. The following black and white plot (fig. 59) cannot express the effect, but it 
will show you where your slices should be. Notice that the slices are slightly 
curved, because the grid is curved. 
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STRGN AT I U N PRiZ55URE CUEFF I C I G NT 

Figure 59. Example of stagnation pressure plotted with color contours on slices 

Mach number, function 154, is also useful for examining a solution. For the 
subset (fig. 60), we use the symmetry plane (that plane about which the model is 
symmetrical) because we know that the flow there will be two-dimensional. Mach 
number is basically the speed of flow scaled to the local speed of sound, but we do 
not yet know the direction of flow for all the grid. On the symmetry plane, we 
eliminate the unknown. 
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Subset 1, g r i d  1  
E n t e r  I s t a r t [ , e n d t ,  i n c l l : $  

PLOT3D U 3 :  sub/gr=2 cl 

Subset 1, g r i d  2 
Ente r  I s t a r t [ , e n d t , i n c l l :  % J  

: J  
Ente r  J s t a r t [ , e n d [ ,  i n c l l :  2 J 

: +I 
Enter  K s t a r t [ , e n d t ,  i n c l l :  a 

: J 

Subset 2,  g r i d  2 
Ente r  I s t a r t [ , e n d [ ,  i n c l l :  J 

PLOT3D U3: sub/gr=3 

Subset 1, g r i d  3 
Ente r  I s t a r t [ , e n d [ ,  i n c l  I :  

PLOTOD U3: sub/gr=4 cl 

Subset 1, g r i d  4 
En te r  I s t a r t [ , e n d t ,  i n c l l :  J 

PLOT3D U3: 

Figure 60. Subsets for symmetry plane. 
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~ P L O T ~ D  u 3 :  func t ion  1 5 4  J 
1 PLOT3D U3:  contour 2 5 J  

LINES,SURFACES,GRID-LINES,COLOR,CONTOURS, o r  DOTS? L J  
E n t e r  co l o r  sequence f o r  c o l o r  map : blue cyan green- 

yelabow red rnagentaJ 
E n t e r  l i n e  t y p e :  J 
E n t e r  l i n e  t h i c k n e s s  f a c t o r :  J 
Symbol t y p e ?  +I 
E n t e r  symbol s i z e  f a c t o r :  J 
P l a n e  o r i e n t a t i o n s ?  i k J  

PLOT3D U3:  p l o t  J 

Figure 61. Mach number, function 1.54. 

MRCH NUMBER 

Figure 62. Plot of Mach number, function I54. 
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Surface plots show a graph of the function, typically using the surface of the 
model as the subset. For 2D plots, the graph uses a specified xyz (default=x) di- 
mension as the horizontal axes and the function as the vertical axis; for 3D, two of 
the xyz axes are used for the horizontal axis and the function value is plotted on the 
vertical axis.The VIEW command specifies which axes to use if other than default. 

Another name for a 3D function surface plot is carpet plot, and a 2D function 
surface plot can be called a line plot. Be careful: this use of the word "surface" is 
easily confused with the WALL or CONTOURS attribute surface, which merely 
sets the method of drawing a plot, not the type of plot. 

We want to see how much pressure is on the surface; we use subsets to specify 
the surfaces (figure 63). To simplify matters, we will plot the function only on the 
wing and tail. These subsets are lines which wrap around the surface of the wing 
and tail, so we will get graph lines representing the top and the bottom of the wing 
and tail. 

Before version 3.6, PLBT/SURFACE was used instead of PLOT/FSURFACE. 
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PLOT30 V3: ecubse%/grid=l J 

Subset 1, grid 1 
Enter I startI,end[, incl1:J 

PLOT3D V3: subsek/grid=2 J 

Subset 1, grid 2 

Enter I startt,endt, inell:J 

PLOT3D V3: su/gr=3 

Subset 1, gpid 3 
Enter I stolrtE,end[, incll: 3 J 

: 6 4  J 
: J 

Enter J start[,endI, incll: 1 21J 
: J  

Enter K startt,end[, incll: 1 J 
: J 

Subset 2, grid 3 
Enter I startl,endl, incll: 

PLOT30 V3: su/gr=4 J 

Subset 1, grid 4 
Enter I start[,endI,incll: 3 J  

: 54J 
: J 

Enter J start[,end[, incll: 1 11 
: J 

Enter K sta~tI,endC, incll: 1 
: J 

Subset 2, grid 4 
Enter I start[,endt, incll: J 

PLOT3D V3: 

Figure 63. Subsea for rings around the su@ace of wing and tail. 



Tutorial ... Chapter 4: Functions 

Continue as in figure 64. The FSUWAA@E command is used to adjust the po- 
sition of the walls and the scaling of the function axis. The /FSURFACE qualifier 
is used after PLOT to make this a surface plot (graph) rather than a contour plot 
(map). Versions before 3.6 use /SURFACE. 

PbOT3D V3 : gun 114 
PLOT3D US: eontours 4 0 J  

LINES, SURFRCES, GRIDLINES, COLORXONTOURS, o r  DOTS? IineJ 
Enter  c o l o r  sequence f o r  c o l o r  map: magenta red yellow 

green cyan blue J 
Enter  l i ne type: J 
Enter line thickness f a c t o r :  J 
Symbo i type? J 
Enter  symbol s i z e  f a c t o r :  J 
Plane o r i e n t a t i o n s ?  J 

BLOT3D V3: show f u r a c % i o n J  
Current  funct ion  number i s  114 
PRESSURE COEFFICIENT 

PLOT3D V3: m i n w x  0  I4 0 5 1.25 -1.25J 
PLOT3D ~ 3 :  fsuzface/sca%e=l/wal%~g - origin==%, 25J - 
PLOT3D V3: p I o $ / a ~ e ~ / f  ~ u % f  iah362J 

Figure 64. PLOTIFSURFACE and FSURFACE . 
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PRESSU AG CWGFFICI LNT 

Figure 65. 3D function surface plot. 

Figure 65 shows the function surface plot of function 114, the same plot you 
saw in the testdrive (fig. 15). If you zoom in and look at the lines, you will see that 
there are two lines per subset, because the subset goes all the way around the wing 
and tail, so the pressure coefficient is being graphed for both upper and lower sur- 
faces. Pressure is shown inversely; a high point in the graph indicates low pres- 
sure (suction). The difference between the pressure coefficients for the top and 
bottom of the wing represents the overall lift . 

Use function 1 if you want to see the subsets. 
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4.10 Vector Functions 

Vector functions use line segments with arrow heads to show both direction and 
magnitude, as opposed to scalar functions that only show magnitude. 

To illustrate vector functions, we will plot velocity vectors on the fuselage (grid 
2) of wingbodytail. 

As with any PLOT3D function, subsets must be defined. This example (fig. 
66) eliminates grids 1,3, and 4 from the subsets, and specifies the subset for grid 2 
such that parts will be skipped. The start-end-inc prompt of the subset command is 
used to specify every sixth point along I and every third point along J. This is 
where the vectors will be calculated and drawn. 

and VPOINT are explained are explained in Chapter 3, sections 3.7 
and 3.8. res~ectivelv. - * 

PLOT3D U3: function 200J 

Subset 1, grid 1 
Enter I start[,endt,incll: 
PLOT3D U3: sub/grid=3J 

Subset 1, grid 3 
Enter I start[,end[, incll: J 
PLOT3D U3: sub/grid=4c] 

Subset 1, grid 4 
Enter I startl,endt, incll: J 
PLOT3D U3: sub/gar=2 J  

Subset 1, grid 2 
Enter I start[,endt,incll: f last 6 J  

: J 
Enter J startK,end[, incll: 1 l a s t  3 J 

Enter K start[,end[,incll: 1 
: J  

Subset 2, grid 2 
Enter I startI,endt,inclI: J 

Figure 66. Commands for vector plot. 



PLOT3D User's Manual 

Now (fig. 67) we will use the VECTOR command to override the default vector 
attributes. We will scale the vectors and arrowheads by .5. 

PLOT3D U3: v e c t o r J  
Enter color: +I 
Scale vector length with magnitude? Iy/nl  
Uec tor l eng th sca l c factor? . 5 +I 
Arrowhead type LINES, FILLED, or NONE? 
Sca l e arrowhead s i ze w i th  vector length? [y/n I 
Arrowhead size scale factor? . 5 J  
Enter l i ne type : +I 
Enter l ine  thickness factor: J 
Symbol type? 
Enter symbol s ize factor: +I 

PLOT3D U3: ]plot  J 

Figure 67. VECTOR command for attributes. 

There are two types of scaling available under the VECTOR command: 
1) Vector scaling : determines whether the vector length is scaled with the mag- 

nitude. Default is scaled. 
2) Vector length scale factor : shrinks or expands all vectors compared to de- 

fault size. We entered .5, which reduced the length of the vectors by half. 
This is the option to use when you are having trouble with the vectors all 
running together. 

Using the qualifier /SCALAR-FUNCTION=function number, you can have the 
vectors colored by a scalar function. See Chapter 7, under VECTOR, for more in- 
formation on qualifiers and attributes. 

4 1  Particle Traces 

(If you have access to a Cray, and you are only doing particle traces, and your 
traces may be complex, then RIP is the recommended program to use.) 

Each q file used in PLOT3D represents one moment in time. Particle trace plots 
show the equivalent of a snapshot of neutral particles moving through a steady flow 
field. The RAKE command is used to say where the particles are "released." 
PLOT3D is designed for steady-state flow; the particle traces are streamlines. 
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Oil flow patterns, that is, particle traces one level up from the surface, are good 
for examining new data, but they take a lot of memory. We will do a very simple 
particle trace. 

All particle traces are very disk-space-consuming. If your plot crashes, use AC 
to get out. On the VAX, use AY after AC. If it takes you all the way out of 
PLOT3D, PLOT3D will save your work in a .jou file (see Chapter 5). While at the 
system level, do some housekeeping in your account; clean out unnecessary files. 
You can run PLOT3D on a Cray: see Chapter 11. 

In order to let the traces go anywhere in the flow field, we reset the subsets to 
everything. Follow figure 68. 

P L O T ~ D  u3 : subset /grid=i? 

Subset 1 ,  g r i d  2 
E n t e r  I s t a r t [ , e n d t , i n c l l :  aJ 

: J 
E n t e r  J s t a r t [ , e n d [ , i n c l l :  aJ 

: J 
E n t e r  K s t a r t t , e n d [ , i n c l l :  aJ 

: J 

Subset 2,  g r i d  2 
E n t e r  I s t a r t [ , e n d [ ,  i n c l l :  J 

PLOT3D U 3 :  sub/gr=3 J 

Subset 1, g r i d  3 
E n t e r  I s t a r t t , e n d t , i n c l l :  aJ 

: J 
E n t e r  J s t a r t t , e n d [ , i n c l l :  8.J 

: J 
E n t e r  K s t a r t t , e n d [ , i n c l l :  aJ 

: J 

Subset 2,  g r i d  3 
E n t e r  I s t a r t t , e n d [ , i n c l l :  J 

; PLOT3D U 3 :  I 

Figure 68. Subsets set to everything for particle traces. 

In figure 69, we use the RAKE command to determine where the particle traces 
will be released. We specify three traces, released at three different J points, each a 
bit back from the nose (at I = 5), and one level up from the surface (K = 2). K = 2 
is used to keep the particle traces from "hitting" the body and stopping. 
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wingbodytail uses Navier-Stokes flow solvers, resulting in no-flow, or "sticky", 
walls. Euler solvers would not do this). 

We will use two qualifiers to the IPAKE command: TE= filename , which 
saves the particle trace calculations in a .par file , (and also gives additional memory 
space if the traces are too long for the allotted internal memory) and 
/SCALAR-WNCTION=function number, which colors the traces by the values 
of the chosen function. Chapter 5 discusses how to use the .par files: in brief, they 
are run through another program called MRAKEVEC, which makes ARCGraph 
.vec files to use in GAS. MRAKEVEC offers a few options, such as coloring the 
traces by x, y, or z dimensions, which could color the traces by elevation. 
MRAKEVEC is used to prepare the particle traces to be animated (which makes 
them appear to flow) in GAS. The .par files also can be read into PLOT3D to save 
recalculating (use RAKE/READ = filename). 
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Subset  1, g r i d  4 
E n t e r  I s t a r t t , e n d [ ,  i n s l l :  a J  

: J 
E n t e r  J s t a r t I , e n d l , i n c l l :  g J  

: J  
E n t e r  K  s t a r t I , e n d t ,  i n c l l :  B J  

: J 

Subset  2, g r i d  4 
E n t e r  I s t a r t t , e n d [ , i n c l l :  J 

P L O T ~ D  u 3 : f u n c t i o n  300 J 
PLOT3D ~3:rake/write=wbtrake/scalar function=154 J - 

Rake 1 
G r i d  number f o r  r a k e  p o i n t s ?  2 J  
E n t e r  I s t a r t I , e n d l ,  i n c l l :  5 J  

: J  
E n t e r  J s t a r t [ , e n d C , i n c l l :  1 0  J 

: 2 0 J  
: 3 0  J 
: J 

E n t e r  K s t a r t t , e n d l ,  i n c l l :  2 J 
: J 

E n t e r  IJ, I K ,  o r  J K  t o  r e s t r i c t  p a r t i c [ e  t races ,  
o r  <RETURN> f o r  no r e s t r i c t i o n :  J 
LINES o r  DOTS? L 
E n t e r  c o \ o r :  red J 
E n t e r  l i n e  t y p e : J  
E n t e r  l i n e  t h i c k n e s s  f a c t o r :  J 
SymboI t ype?  J 
E n t e r  symbol s i z e  f a c t o r : J  

Rake 2 
G r i d  number f o r  r a k e  p o i n t s ? J  

PLOT3D U3: vpoint/angle 150 20 25.J 
PLOT3D U3: p l o t  

Figure 69. More subsets, and RAKE command. 
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0.m 
a.caom 2 e=za 2;: 

mx=35 WIPi 
BxLEBrl6 WID 

Figure 70. Particle trace pbt .  
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Reattachment 

Figure 71. Oil flow particle trace patters. 

Figure 7 1 shows some patterns that you may see when you do oil flow particle 
traces, that is, where the flow is restricted to K =1 or K=2 (K=l does not work 
with some solutions). Separation lines indicate where flow comes together and lifts 
off the surface. The opposite of separation is reattachment, where air blows down 
onto the surface. Air flows into or out of the same point at a "node," and a saddle 
is as illustrated. 
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4.12 Shock Wave 

Function 400 indicates shock wave locations in the flow. This has been a 
problematic function. On IRIS 2xxx you won't get this plot due to a floating point 
exception; IRIS 4D should give this plot just fine. 

LOT3D U 3 :  fun 4 0 0 J  
PLOT3D U 3 :  p l o t  J 

Figure 72. Shock function specijication. 

Use the mouse to to see the shock function in 3D. Movement may be slow. 
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SHUCK LO CRT I UNS B R S G U  UN PAE SSUR 6 GRR U IENT 

Figure 73. Shock function plot. 

4.13 References to Other Chapters 

See Chapter 7, Help File, under FUNCTION, FSURFACE, R A m ,  VEC- 
TOR, CONTOURS, LIST, PLOT, SHOW, SUBSETS, and VIEW for more 
information on functions. 

Formulae and fluid constants are in Chapter 7 at the end of the FUNCTIONS 
section, except for the new functions, which are in Appendix A. 

Chapter 5 explains methods of saving PLOT3D work. 

ORIGINAL PACE IS 
OE POOR QUALlTY 
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4.14 Functions Conclusion 

To plot functions, first define the WALLS of the object as you want them to 
show beneath the function. Simple outline walls are good for preliminary exarnina- 
tion of new solutions; you might want to use solid walls for your final plots. Also 
select SUBSETS, the parts of the grid where the function will be calculated and 
plotted. Then use the FUNCTION command in the following form: 

function <space> function-number 
For example: function 154 
or: fun 154 
Functions are divided into five groups: grid, scalar, vector, particle trace, and 

shock. Scalar functions can be plotted as contour or surface plots. As types of 
plots, /CONTOUR and IFSURFACE are both qualifiers to the PLOT command. A 
contour plot usually has many lines throughout the subset. A surface plot graphs 
the value of the function versus a spatial dimension. The word CONTOURS is a 
command, used to specify attributes and ranges, and SUWACE is an attribute 
under the CONTOURS command. FSURFACE is a command and a qualifier. 

After specifying a scalar function (numbers 100 to 190), use the CONTOURS 
command followed by the number of levels you want, or else followed by one of 
the qualifiers, /RANGE, /INCREMENT, or MANUAL. Answer the prompts for 
attributes, or press <return> for defaults. 

Set the minmax box (as in Chapter 3), then type PLOTICONTOUR or 
PLOT/FSURFACE. 

Recommended functions for examining new solutions are: 
114 Pressure coefficient 
115 Stagnation pressure coefficient 
154 Mach number 
300 Particle traces 
400 Shock locations 



Chapter 5. Swing Data for PLOT3D m d  
GAS 

5.1 Summary 

This chapter will explain how to save your keyboarding work for use in future 
PLOT3D sessions, how to use command and PLOTISCRLPT files, how to save 
particle trace flies, how to use the LIST command to save calculations or reformat 
data, and how to make files to use for animation sequences in GAS. Saving screen 
images for making hard copies will be covered in Chapter 6. 

These file types are discussed in this chapter: .corn, .gra, .jou, .par, .vec. 

5.2 Saving Keyboard Work - .jou Files 

If your Chapter 4 session of PLOT3D is still running, you have something to 
save. If you have exited PLOT3D, re-enter by typing plot3d from the system 
prompt. Use the READ command as in 3.4, and WALLS specifications as in 
4.4. 

Whenever you work with PLOT3D, a journal file is made of all your keyboard 
entries. If you have an abnormal exit (crash), the journal file is saved for you. On 
normal exit, you can save the journal file by using the SAVE quwier  with the 
EXIT comtnand. The file will be named plot3d.jou. 

Users often experiment with different specifications for a plot until they get 
what they want, then EXITIS AVE as in figure 74. Assuming you are running 
PLOT3D and have done some work, for example, the READ and WALL com- 
mands, type exitlsave from the PLOT3D prompt. 

An example is given of how to rename (move) the .jou to a .com file for the 
next session. Command file names on UNIX systems must be changed from 
"plot3d.joun before running PLOT3D again. The program opens a new file and 
this kills any previous .jou file. PLOT3D assumes ".corn" if no extension is given 
on the @ line. 

In figure 74, the "plot3d.jouW is the file just saved. There is a "wbt.com" file 
that came with the wingbodytail directory; we used it in the testdrive. We rename 
the .jou file to a fiie with the name "wbtout.com" because it gives an outline of 
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wingbodytail. If you are not using a U environment, you will have to follow 
the conventions of your system. 

Programmed STOP 
chewbaka: /u/wk/gues t/wala tka/w i ngbodyta i 1 : 56 > 1 8 
plot3d. jou refs. txt wbt.com wbtg.bin wbtr-bin wbtrake. PQP 
chewbaka:/u/wk/guest/walatka/wingbodytail:57 > 

mv plot3d. jau wbtout . corn J 
chewbaka : /u/wk/gues t /wa l a tka/w i ngbody ta i 1 : 58 > 1 s 
refs. txt wbt.com wbtg.bin wbtout.com wbtr.bin wbt~ake.par 

Figure 74. Exitlsave to create .jouJile then save it as a .corn file 

5 3  Command (Scrigt/Batch) Files- .corn 

PLOT3D has the capability of reading command files, that is, files that contain 
the keyboard entries for a PLOT3D session. In general computer use, and some- 
times in PLOT3D, these files are called "script" files, but in PLOT3D "script file" 
also has the meaning of a file to control the display. See section 5.5 for 

. "Batch" is another common term for a command file. 
You can create the file from scratch, or use a .jou file. When creating from 

scratch, do not put in system prompts. Do put in returns (but they will not show). 
Use exclamation points (!) for comments. 

A sample command file for a very simple 2D plot is shown below: 
! this is a complete command file 
read/x=airfoilx/q=airfoilq 
function 1 10 
minmax -1 2 -1.5 1.5 
plotl2d 
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Command files usually have .com extensions. The usual procedure is to re- 
name a .jou file to a .corn file, then edit it to retain only the parts that you want. 
Whether or not you can leave the "exitlsave" command line in depends on the ver- 
sion you are using; sometimes, when PLOT3D is running a command file, any end- 
of-file message returns PLOT3D to the previous source of input; when the com- 
mand files are finished, you will see the "New Line:" prompt, at which point you 
can go ahead with keyboard input. 

Our journaVcommand file was saved (figure 74) after entering the READ state- 
ment and the WALLS for the simple outline of wingbodytail. 

Now run your command file as shown in figure 75. 

chewbaka : /u/wk/guest/wala tka/w i nqbodu ta  i IL : 59 > 3 dJ 
PLOT3D Version 3.6 4 May 89 

*** An i nteract  i ve graph i cs program fo r  20 and 3D CFD da tase t s  *** 
Type ''HELP" f o r  a l i s t  o f  commands and genera l i nforma t i on, 
"HELP Release-notes 3.6" fo r  in fo  on new features, buq f ixes,  e tc .  

1 PLOT3D U3: @ wb$ out . corn 
New l i ne :  read/mgrid/blank/nocheck/x=wbtg/q=wbtr 
SUBSETS reset  t o  everything. 
WALLS reset t o  nothing. 
RAKES reset  t o  no t h  i ng . 

Reading XVZ DATA for  g r i d  1, 74x25~2 
Reading XVZ DATA for  g r i d  2, 74x35~30 

Figure 75. Running a commandfile 

When you use @ with a .corn file, you will see PLOT3D reading through the 
commands. You can get out of the commarid file before it is done by pressing the 
.<break> key. If the program crashes, use AC to get out. 

5.4 Initialization File -- plot3dini.com 

Whenever you start running PLOT3D, PLOT3D will look in the current 
directory for an initialization file before it begins. This is a good place to put 
anythin .- you always use in PLOT3D, for example, minmax or a recurring READ 
tatement. Create the file using a text editor and nanle the file pIot3dini.com, or 

rename a .jsu file. 
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In the INS version of PLOT3D, the word "script" has a special meaning. If 
you use the IS qualifier after the PLOT command, further input will be inter- 
preted as commands for controlling the display . This can be done from the 
keyboard or from a .com file. On the INS, this can be used for simple animation 
when you do not have access to GAS and the ABEKAS. 

Appropriate commands are: CENTER, GO, HOLD, INTERAmM, STOP, 
and VPOINT. See PLOT/ SCWT in Chapter 7 for more infomation. 

5.6 Saving Particle Traces -- .par Files 

A lot of computation goes into tracing particles. To save redoing the effort, the 
computations can be saved in a .par file. A .par file is not graphical information; it 
contains, for each point on the trace, x, y, z, time, and real number I, J, K. 

In section 4.11, we saved a .par file when we said 
rake/write=wbtrake 
Whenever you use function 300 or 301, PLOT3D starts computing the traces 

when you type plot. You save the calculations by using the qualifier af- 
ter the command You name the file, and PLOT3D automatically gives it a 
.par extension. 

In PLOT3D, you use the .par file by typing rake/read=filename. To pre- 
pare particle trace files for use in GAS, see the next section. 

5-7 Converting .par files to .vec for GAS - MRAKEVEC 

GAS is a graphics animation and enhancement program developed by the 
Workstation Applications Office at NASA h e s .  GAS is used to view, combine, 
enhance, title, and animate 3D or 2D scenes. Output from GAS is used to make 
films or video tapes. GAS is distributed for IRIS 2xxx/3xxx by COSMIC: for 
ordering information, telephone (404) 542-3265 or write to 

cosmc 
University of Georgia 
Athens, GA 30602 
For the IRIS 4D and Personal computers, GAS requests should be sent to 
NAS users should contact Sterling Software at (415) 964-9900, except for 

NAS users, who should contact Pat Elson at (415) 604-4463 or: 
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Pat Elson 
Mail Stop 258-2 
NASA Ames 
Moffett Field CA 94035- 1000 

is a program for converting .par files to .vec files for GAS. (On 
NAS wks, look under fusrflocdfbin, or, on tapes: plot3d/3.6bfunix+iris2frnr&e~. 
A .vec file is a subset of .gra files (see next section). 

This is the procedure: 
1) Create a .par file by using rake/write=filenrame, followed by plot 

(because the calculation are made when you give the plot command) while 
running PLOT3D. 

2) Run MFLA%OEmC, using the .par file as input. Create .vec (graphic)file. 
3) Run GAS to create an animation sequence. 
4) Use the ABEKAS (with assistance) to record the animation to video tape. 
MRAKEVEC allows you to divide the traces into segments for animation, so 

that the traces appear to flow from front to back. Other options include coloring by 
x, y, or z (elevation) dimension. Each solution file used by PLOT3D represents 
one moment in time; if you want to show a function over time, you must load in 
another solution file, or use PLOT4D (available for the RIS  2xxx/3xxx, not 4D, 
fkom Merritt Smith 415-604-4493). GAS can combine particle traces made in 
PLOT3D with smooth-shaded models made in SUW. 

5.8 Converting ,corn files to .gra for GAS- PLOT3W 

PLOT3X is a special version of PLOT3D that plots to a .gra file instead of to 
the screen. A .gra file is a graphics file in the ARCGraph format. ARCGraph is 
the device-independent: h e s  Research Center Graphics library. 

T'he usual procedure is to experiment in PLOT3D until you have what you 
want, then exit/save. Rename your .jou file to something.com, then sun 
PLOT3X and @ the .com file. FPkOT3X will create a .gra file. A .gra file can 
have multiple frames, is., more than one plot. 

The .gra files are not pixel files; they contain graphics primitives in the form of 
binary op-codes and data such as move x y z, draw x y z, and ppoly. These files 
represent a graphical interpretation of an image in terms of color9 lines, and poly- 
gons. ARCGraph files can be loaded into GAS where they can be interactively 
viewed, rotated, zoomed, mirrored, animated, and recorded to digital disk, video 
tape, or 1 6 - m  film. 
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You should still have a .com file fiom section 5.3. PLOT3X does not display 
the plots; you will see the cursor blinking while the functions are calculated, after 
the past command. 

For the following example, figure 76, the wbtout.com file was used. 

u/wk/guest/wa1atka/wingbodytailL:55 > p l o t  

PLOT3D Version 3.6 4 May 89 
*** An i n terac t i ve graph i cs program for 2D and 3D CFD da tase ts *** 
Type "HELP" for a list of commands and general information, 
"HELP Re lease-no tes 3 . 6  " for info on new 4 ea tures , buq f i xes , e tc . 

PLOT3D U3: @'%s'lsto%%&. c o m J  

(you see f i l e  running) -.. --. - . ..- -zw-- -  
Enter l i ne th i ckness factor : 2 
Symbol type? 
Enter symbol size factor: 

Rake 3 
Suggested grid numbers to Book for rake points? 

PLOT38 U3: plot 
PLOT3D U3 : ex i t 

ehewbaka:/u/wk/quest/_uralatka/winqbodytai1:56 >Is 
refs. txt wbtg.bin wbtr.bin wbtrake. par 
wb t . corn wb tou t . corn wb tr . gra 
chewbaka : /u/wk/ques t/walatka/w i nqboduta ii 1 : 57 >1 

Figure 76. Using PiLOT3X to create a .grafile for GAS 

For making hard copies - videos and film -from GAS, see Chapter 6. 

5 9  EPSTing Function Data for PLOT3D 

The LIST c o m a n d  in PLOT3D can be used to save xyz, q, or current function 
data. Output is directed to the screen (default) or to a file. An instance where you 
might want to try it is is you have made a 2d contour plot on the IRIS and you want 
labels on the contour lines showing values. The PLOT/LABELS qualifier is only 
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available on the VAX/VMS-DISSPLA version of PLOT3D. You could use 
LIST/FORMAmD to convert your files from IRIS binary (.bin)to VAX/VMS 
formatted (.fmt). The .fmt files should run on any system that runs PLOT3D. 

VEC uses function file listings for coloring particle traces by function 
values. PLOT3D version 3.6 implemented more uses for LIST files, as will ver- 
sion 2.1 of SURF, that is, SURF 2.1 will be able to read EISTed PLOT3D 
functions. The uses of LIST are still under development. 

See LIST in Chapter 7 for more information. 

file translator on .bin binary data PLOT3D or SURF 
grid or flow data or on IRIS 
from LIST command 
in PLOT3D 
system editor .com command file to run PLOT3D PLOT3D 

or PLQT3X 
see .bin .dat FORTRAN unformatted data PLOT3D or SURF 
see .bin .fmt FORTRAN formatted data PLOT3D 
PLOT3X .gra ARCGraph file, 3D graphical GAS 
SURF information 
PLOT3D exitlsave .jou journal file; record of all PLOT3D 

.par particle trace calculation PLOT3D 
sake/wsite=filename rake/read=filename 

Figure 77. Filename extensions involved in saving data 

The various ways of saving PLOT3D data are immensely useful. The .jou and 
.com files eliminate the need to repeat keyboard work. PLOTISCRIPT files or 
keyboard commands can provide simple animation. .Par files save recalculating 
particle traces, and can be converted by MRAKEVEC into .vec files for GAS. 
Other types of PLOT3D work are prepared for GAS by running .com files through 
PL0'63X which produces .gra files. The PLOT3D LIST command is used to save 
xyz, q, or function data. 



Chapter 

6.1 Summary 

Copies 

Chapter 5 was about saving PLOT3D data for use in subsequent sessions of 
PLOT3D or other programs (usually GAS). This chapter is about creating stills on 
paper or film, and, very briefly, about the equipment for recording GAS animations 
to video tape or film. 

How you create stills (save screen images) depends on what machine you 
are using. Many of the image-saving methods are pixel dumps that is, dot-by-dot 
copies of what is on the screen. The following file types are involved in making 
stills: .dip, .qms, .sei, .ras, parm.plv, vectrl .plv, initscrt 1. tmp, imagen.imp, .d48, 
and popfil.dat. 

GAS .gra files are used for recording animations. 
Postscript files are available from version 3.6 of PLOT3D. 

6.2 IRIS Screen Dumps to Files 

On the IRIS, there are several ways to save still screen images to a file: 

.ras files m i l e  the picture is on the screen, press r (in versions be- 
fore 3.6, press g), which will cause the colors of the pixels 
to be stored in a file. (When the plot is on the screen, 
PLOT3D is in a different mode, and does not confuse this 
command with the plot command.) The file will be given the 
name of your q file (if you used one), with a .ras extension. 
Ras is short for raster, the type of CRT screen used. The 
.ras files can have more than one frame, that is, more than 
one plot. The utility RASP is used to view or prepare the 
.ras file for printing. They can also be displayed in GAS(for 
adding titles). 

.sei files While the picture is on the screen, press s. This will create 
a run-length encoded pixel dump in Seiko format suitable for 
printing on a Seiko color printer. The frame will be saved as 
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filename.frame-number-sei. Each file holds only one frame. 
Used on Seiko or Tektronix color thermal printers. Can be 
displayed with pixedit. 

.qms files Press q to save a file for the QMS 1200 black and white 
laser printers. 

.ps, .psd files Version 3.6 of PLOT3D has the ability to make files in black 
and white Postscript format. For .ps, press p while the plot 
is on the screen. The .ps file is based on moves and draws. 
For .psd, press d (this creates a pixel-based file that can tie 
up the printer for hours).These files are used by any 
Postscript printer, including Apple Laserwriters, QMS 
2400, New Imagen, Data Products 2600, and some of the 
LN03's. On IRIS 4Dts, the .ps capability is iffy; on GT's, 
non-existent. 

.sei files from MEX All the above will dump the active window. If you 
are using the window manager MEX and have more than one 
plot on the screen, press f to dump the entire screen to a 
Seiko file. 

At NAS, the Seiko files are sent to the printer with the UNIX command 
Ipr (lpr -Pdevicename filename). See the printer manuals for further information. 

6.3 Screen Dumps at NAS - Printers and Cameras 

The above information applies. In the graphics lab, Room 125,which is 
near the front lobby in building 258 (NAS) at NASA Ames, there are personnel and 
equipment to help produce professional quality graphics. If you are a NAS user, 
call Vee Collet or Chris Gong for expert help with the cameras and other graphic 
equipment: (415) 604-4450,604-4459, or 604-4422. 

On the NAS workstations, the system command man printers will give 
the locations of the printers. There are various kinds of printers throughout the 
building, and Seiko color printers that accept .sei files. Seikol can make prints on 
paper or on transparencies for viewgraphs. Use pixsave to save a pixel dump of 
the screen or pixps for Postscript (see on-line UNIX man pages). 

There is a Dunn camera hooked up to wk27 in the visiting scientists' room, 
and a Focus camera set up for Chewy. Users make prints with the Seiko until they 
get exactly what they want, then use the cameras for a high-quality reproduction, 
which can be a 35-mrn slide or negative, or an 8x10 Polaroid print or transparency. 
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By special arrangement, 8x10 negatives can be made for printing by Imaging Tech- 
nology. Cameras in other areas of the lab make 16-mm movies from the screen 
while you are running GAS or PLOT3D in PLOTIS&' mode, with assistance, 
by appointment, from Vee or Chris. 

A Sharp color scanner is in the area near Chewy. On the workstations, 
check the man pages for information on pixedit, pixps, pixqms and pixscan. 

6.4 Videos at NAS 

In the graphics lab, for NAS users, there is an ABEKaS digital disk 
recorder and other equipment to record GAS displays onto video tape. See Vee 
Collett and Chris Gong for help. See Chapter 5 for information on converting 
PLOT3D files for use by GAS. 

6.5 DISSPLA Version and IIHPISRGB Screen Dumps 

In general, in PLOT3D, the plot command can be qualified with the type 
of device to plot to. For example, you can say pItotlIRISWGB if you have 24 or 
more bit planes on your IRIS (but not 4D). Then proceed as in 6.2. 

In DISSPLA, this capability is more useful because you can plot to any de- 
vice that the program is able to access. Get the plot you want on the screen, then 
type plotlappropdate-qualifier. The default is glotltektronix, but you can 
specify plotlqms (QMS 1200 printer), ILPd(B3 or Amagen (laser printers), 
plotldicomed (for film recorder), or plotlcomgsess (for a device-independent 
file for POP). The output is put in a correctly formatted file which you then send to 
the printer, plotter, or film recorder. See PLOT in Chapter 7 for more information 
and more possibilities. While running PLOT3D, experiment until you get the plot 
you want, then press <return>, then type plot/ with the appropriate qualifier. 

6.6 Device Independent Blot --- .dip Files 

Device Independent Plot is a much used conversion routine for VAX/VMS, 
producing a file like .Fa, except only for plotting two-dimensional plots. If you 
have a .dip file , you can run it through a utility to plot to a variety of devices. It is 
created by typing plotldip in the DISSPLA version of PLOT3D. Theoretically, 
.dip file can be converted to Postscript. 



Figure 78 shows the types of files involved in making stills. Not all 
prhterldevicel- file types are available on all versions of PLOT3D. 

Section 6.2 discusses WTS screen dumps; see 6.5 for DISSPLA. 

.D48 file for f i  recorder IIISSPLA D48 

popfil.dat device-independent DISSBLA BOP 
plstleonnpress file for POP 
PLOT3D irnagen.imp file for hagen DISSPLA hagen 81300 

PLOa"3D initscrtl .tmp file for DEC DISSPLA DEG LNOlS - 

.dip Device-Independent- DIS SPLA graphic device 

parm.plv files for a Versatec DISSPLA Versatec 
tlversatee vectr 1 otter connected to VAX 

PLOT319. while pldt .ps Postscript screen save IRIS Postscript 
is on screen, press p moves and draws laser printer 

PLOT3D. while plot .psd Postscript pixel dump INS Postscript 
is on screen, press d (slow to print) laser printer 

PLOT3D. while plot .qms screen save (one frame) IRIS QMS 1200 printer 

PkOT3D .qms screen save (one frame) DISSPLA QMS 1200 

PLOT3D. while plot .sei screen save (one frame) IRIS Seiko thermal color 
is on screen, press s printer or Tektronix 
for graphics window thermal color printer 
or f for full MEX screen 
PLOT3D. while plot .ras pixel file screen save RASP 

- 

is on screen, press p can hold multiple frames GAS 
(versions through 
3.5) or r (ver.3.6) 
Figure 78. File types involved in making stills. 
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That's all for the tutorial. 
Good-bye and good luck. Over and out. 

Next two pages: Figure 79. Extra Reference Card, Functions, and 
Figure 80. Extra Reference Card, @ommands. 



P U ~ C ~ I ~ ~ S  * New in PLOT3D v3.6 
GRID FUNCTIONS SCALAR FUNCTIONS continued 

0 Walls alone (Geometry) 
1 Grids 
2 Outline of IBLANK holes 

10* 2D Crossing grid line check 
1 l* Tetrahedron decomposition cell volume check 
12* Tetrahedron decomposition grid crossing check 

SCALAR FUNCTIONS 
100 Density (Q1) 
101 Noranalizeddensity 
102 Stagnation density 
103 Normalized stagnation density 
104* Log of normalized density 
110 Pressure 
1 1 1 Normalized pressure 
112 Stagnation pressure 
113 Normalized stagnation pressure 
114 Pressure coefficient 
115 Stagnation pressure coefficient 
116 Pitotpressure 
117 Pitot pressure rabio 
1 18 Dynamic pressure 
119" Log of normalized pressure 
128 Temperature 
121 Normalized temperature 
122 Stagnation temperahlre 
123 Normalized stagnation temperature 
124" Log of normalized temperature 
130 Entih;P$y 
13 1 Normalized enthalpy 
132 Stagnation enrhalpy 
233 Normalized stagnation enthalpy 
140 Gwternal) energ 
141 Normalized (internal) energy 
142 Stagnation energy 
143 Normalized stagnation energy 
144 Kinetic energy 
145 Normalized kinetic energy 
B5db a component of velocity 
15 1 v component of velocity 
152 w component of velocity 
153 Velocity magnitude 
154 Mach number 
15.5 Speed of sound 
156 Cross flow velocity 

157 Normalized 2D stream function 
158* Divergence of velocity 
160 x-momentum (Q2) 
161 y-momentum (43) 
162 z-momentum (Q4) 
163 Stagnation energy per unit volume (Q5) 
170 Entropy 
171 Entropy measure s l  
180 x-component of vorticity 
181 y-component of vorticity 
182 z-component of vorticity 
183 Vorticity magnitude 
184 Swirl 
185 Velocity X voaticity magnitude 
186* Helicity density 
187* Relative helicity 
188* Filtered relative helicity 
190 Shock function based on pressure gradient 
191h Filtered shock function (on pressure gradient) 
192* Pressure gradient magnitude (on pressure gradient) 
193* Density gradient magnitude (on pressure gradient) 

VECTOR FUNCTIONS 
200 Velocity 
201 Vorticity 
202 Momentum (42, Q3, Q4) 
203 Pertubation velocity 
204 Velocity X vorticity 
210 Pressure gradie~t 
21 I* Density gradient 

PARTICLE TRACE FUNCTIONS 
300 hsticle &races 
301 Vortex lines 

SHOCK WAVE FUNCTIONS 
400 Shock locations based on pressure gradient 
401" Filtered shock locations (on pressure gradient) 

PLOT3D IRIS 2 d 3 x x x  Screen Dumps or Draws 
Press fde Save current screen display 
d .psd Postscript pixel dump* (dangerous) 
I .sei Seiko or Tek. (All mex windows) 
p .ps Postscript moves and draws* 
q .qms QMS QUIC format (lines only) 
r .ras Raster dump (use p in v3.5) 
s .sei For Seiko or Tektronix printers 
(s and f work on IRIS 4Ds; (9, p, r,  q might work) 

Reference Card 
versions 3.5 and 3.6 

Typical PLOT3D Command Sequence: 
READ 
TEXT 
WALLS 
WNMAX 
VPOrnT 
SUBSET 
FUNCTION 
CONTOmS 
PLOT 
EWTIS AVE 

ATTRIBUTES of Walls 
color Name or RGB components (see below) 
line-thickness Real number multiplier 
line-type Solid(D), dash, dot, chaindash, 

chaindot, or none 
material-coemcient Not impIemented 
shaded-surface Filled grid cells for faceted shading 
shadedjattern Solid@) Others not implemented 
shininess Real number 0 (dull) to 1 (shiny) 
gmbol-size Real number multiplier 
symbol-type Integer representing symbol (See below) 
tsansparency Real number 0 (opaque) to 1 (trans.) 

COLORS - Defined by name (in color map order) 
BLACK, WNPTE, BLeTE, CYAN, GREEN, 
'BrELLOW, RED, MAGENTA 

RGB COLORS - Set RGB with real numbers 0 to 1 
RGB (red green blue) components (ex: WGB 2 .3 .4 )  

SPECIAL CHARACTERS 
- Continue line ' Surround symbol to be trmslated " Surround character string to be treated as single 

argument, e.g., text or pathname 
Comment 

@ Invoke .com file 
EOB End of file (same as AD in UNM or AZ in VMS) 
$ Temporarily escape to system (in UNIX, use exit to 

get back to PLOT3D, in VMS, use Bogout) 

NASNAmes Research Center 
Mail Stop T45-2 

Moffett Field, CA 94035-1000 
(415) 604-4492 



italics = user substitution [ ] = optional on command line 

CLEAR - Clear computed arrays 
CLEAR 

COWOURS - Set increment, attributes of function 
COWOURS [ m ~  nwnber of levels] 
COFIPkOURSII[NC [inc] Increment 
CONTOURSMANvAL[start[,end,inc]] 
IATTIRIBWES (D) Prompt for attributes 
/AUTOMATIC (D) Increment number of contour levels 
/INCREMENT Set space between contour levels 
/ & m A R *  (D) Linear (regular) interpolation 
/CUBIC* Use parametric cubic interpolation 
MANUAL Multiple start, end, increment 
MOATTRIBUTES Use default settings 
/RANGE Set min and max of current function 

EXSF - Terminate session (Same as Q W )  
E r n  
/SAVE Save journal (jou) file 

FSURFACE - Set scale, origin (offset) of surface plots 
F S W A m  
ICONTOUR Use contour rather than grid lines 
/ G m  (D) 
/SCALE-FACTOR=AUTO (D) 
WCALE-FACTOR=scale For funition axis 
IWmLS-ORZGm=AUTO @) 
/WALLS-ORIGpN=origin Set function graph location 

m m I O N  - Select function to be plotted, see back. 
m C % I O N  [function number] 

M(IELP - On-line information on keywords 
NEEP [keyword [keyword [keyword ...]]I 

LIST - Show or save current data 
LIST [ m e  or m e  or FUNCTION] 
BmARY Save as binary (.bin) file 
/FORMATTED Save as formatted (.fint) file 
lOWPUT=file Redirect output to file or device 
R'EXT (D) Show data with heading 
m F O M A T T E D  Save as unformatted (.dat) file 

MAP - Map work array usage 
MAP 

AX - Set plot ranges 
A X [ x m i n ~ , y m i n , y ~ , z m i n , z ~ ] ]  

IkHINNBAXflFPlC[xmin~jim,ymin, 
y m , y  incLznu'n,zmax,zi~ 

/INCREMENT Specify tick mark increment 
I% (D) ITI (D) d @) Cont~ol axis to change 

Ml[NMAX continued 
MOX MOY NOZ 
lXSCALE=scde Set scale factor (default is 1) 
NSCALE=scaie Set scale factor (default is 1) 
lZSCALE=scde Set scale factor (default is 1) 

PLOT - Display the plot 
PLOT 
12D /3D (D) Set dimensions used 
IADDmIONAL-TEXT* MOADDFTIONAL-TEXT* 

Turn legend d o f f  
/AXES (D) /NOAXES Include/omit axes in plot 
lBACKGROUND=cdor Set background color 
BAR* MOBAR* Turn on/off contour level color bar 
/CARPET Same as /SURFACE 
ICONTOUR (D) Use many lines, each for a function value 
IFIGURE=(arear, ureay, churht) MOFIGURE @) 

Use default plot sizeContro1 size of plot 
IFSURFACE* Replaces "SURFACE graph function vs axis 
/FULLSCREEN Show enlarged plot without text 
/LABELS Show values on contour lines (2D DISSPLA only) 
LINE Same as /SURFACE 
METAFIEE* Create Di3000 file 
/OVERLAY=windaw nramber* Overlay plot (IRTS'only) 
/SCRIPT INOSCRIm* T m  on/off script process 
/SURFACE Use 1 or 2 lines to gaph function vs. axis 
mTLE* MOWLE* Turn onloff function name 
RIP= axis Specify vertical axis 
See User's Manual for qualifiers related to hardware. 

QILIFF - Terminate session (Same as EXIT) 
Qm 
/SAVE Save journal (.jou) He 

RN(ES - Specify start locations and attributes of streamlines 
RAKES 
/ADD Add rake to previous rake 
/ATTRIBUTES (D) Prompt for attributes 
/&K (D) Start traces at I,J,K g ~ i d  point 
MAXPOIPdTSn Control length of trace 
mOATTmUTES Use default settings 
MOSCALAR-FUNCIFIN (D) Use attribute color 
READ=file Use previously saved particle trace (.par) file 
/+TIME (D) /-'gaF/gE /+-TIME Show +, -, or both vectors 
/SCALAR-FmCTIOIV=fimtwn number 

Trace color is set by scalar function 
IBlrmTE=file Save in particle trace file (.par file) 
lXYZ Start particle trace at X, Y, Z coordinate 

READ - Input data file 
READ 
/ID /2D /3D (D) Define ID, ZD, or 3D file type 

BEAD continued 
BINARY (D IRIS only) For binary (.bin) f i e  
/CHECK (D) Check Q data validity 
BLANK For file with IBLANK data 
IFORMATTED For formatted (.fmt) file 
tFUNCTION=file Not implemented 
IJACOBIAN Scaled Q variables 
MDATASET For multiple data files. Not implemented 
MGRID For files with multiple grids 
MOBLANK (D) For files with no IBLANK data 
MOCHECK Bypass Q data validity check 
NOJACOBLAN (D) 
PLANES For fiies in planes format 
@=file (D) For solution file 
/UNFORmTTED (D) For unformatted (.dat) file 
/WHOLE (D) For fies in whole format 
lXYZ=jile (D) For grid file 

SHOW - Current status of some commands 
SHOW [ c M  

SUBSETS - Set active part of grid for function calculation 
SUBSETS 
/ADD Add to current list 
/ATTRIBUTES Prompt for attributes 
/GRID=grid number Specify which grid for subset 
N O A W m U T E S  (D) Use default settings 

TEXT -Add up to two lines of heading after title 
TEXT ["line I"[ "line 2"]] 

VECTORS - Set vector characteristic 
VECTORS 
/ATTRIBUTES (D) Prompt for attributes 
/NOATTmUTES Use default settings 
NOSCALAR-FUNCTION (D)  
/SCALAR-nWCTION=functbn number 

Color by function number 
W W  - Specify axes for 2D or 3D surface plot 

W W  [viau] 
VPOIMT - Change viewpoint 

VPOHVT [x,y,z] 
VPOIhpF/ANGLES [phi,theta,radius] 
/ANGLES Use polar coordiiates 
IXYZ (D) Use Cartesian coordinates 

WALLS - Specify part of grid to draw 
WALW 
/ADD Add to current list of walls 
IATTRBUTES (D) Prompt for attributes 
/CWID=grid number 
NOATTRIBUTES Use default settings 

* New in PLOT3D v3.6 
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Chapter 7. Keywords / Help File 

By Pieter G.  Barning 

7.1 Summary 

This is a verbatim reproduction of the PLOT3D help file from version 3.5. 
Section 7.2 gives information on the following topics: general information, journal 
file, initialization file, installation of PLOT3D, release notes, new features, bugs 
fixed, known problems, special characters, attributes, @ file, end-of-file, and 
$system command. 

Section 7.3 lists each command with its qualifiers and arguments and notes on 
use. These are the commands : CLEAR, CONTOURS, EXIT, FSURFACE, 
FUNCTION, HELP, LIST, MAP, MINMAX, PLOT, QUIT, RAKES, READ, 
SHOW, SUBSETS, TEXT, VECTORS, VIEW, VPOINT, and WALLS. 

7.2 Information 

General - information 

In this documentation, information that can be included on a command line that 
is optional is enclosed in [square brackets]. Control characters are denoted by a 
preceding caret (A ) (i.e., AD for control-D). 

The basic information needed for making a plot (after reading in the XYZ and 
Q data files) are: (1) the function to plot (FUNCTION command), and (2) the plot 
ranges, i.e., XMIN, XMAX, etc. (MIN command). A Contour plot of Mach 
number can thus be made using the commands 

~~AD/2DIXYZ=xyzfile/Qqfde 
FUNCTION 154 
MINMAX -1 2 -1.5 1.5 
PLOTl2D 

PRECEDING PROE BUNK NOT RLMED 
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Arguments can be delimited by either blanks or commas, and real numbers 
entered as integers (no decimal point) will be interpreted correctly. 

The W100 "green screen" and terminals are treated (and 
respond) identically. 

Versions for the following rnachines/graphics libraries are available: 

[see section 1.4 for current versions.] 

If you have any suggestions or find any anomalies, please contact 
Larry Pierce 
MS T45-2 
NASA Ames Research Center 
Moffett Field, CA 94035 
(415) 604-4492 or FTS 464-4492 

Journal - file 

During a PLOT3D session, a "journal file " named PLOT3D.JOU is kept of all 
commands entered to the program. In the case of an abnormal termination (i.e., 
crash), this file is saved. The file can also be saved by exiting from PLOT3D using 
EXIT/SAVE (or QUITISAW). 

Normally the journal file is deleted when the program terminates. 

Initialization - file 

When PLOT3D first starts up, it looks for a file ";PLOT3DINI.COM " in the 
current directory. If the file is there, PLOT3D reads commands from it first, before 
taking input from the normal input device (the terminal). 
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Installation - of - PLOT3D 

Installation notes for BLOT3D Version 3: 

1. Check dimension of W O B  in . It should be at least 13 
times the maximum number of grid pomts. [Not necessary for 
Version 3.6.1 

2. Change help library filename (Hn,BFLL) in SUBROUTINE 

3. N blocks /W and /SUBS/ currently use -400,000 
words each, due to the maximum number of (multiple) grids being 
set to 50. To reduce this storage, change all occurrences of 
"MGRID=5O"to "MCRID=5" (or whatever). 

4. Look at SUBROUTINE PLTCMD for current plotting device 
names, SUBROUTINE PLTDEV for calls to routines which 
initialize devices. 

5. Operating system-specific routines are at the end of the source file, 
and start with BLOCK DATA BCH1PK. Check all these routines, 
but ones which will certainly need to be changed are: 
BLOCK DATA BCHPK # characters/word. 
SUBROUTINE FILNAM form of filenames on system, usually 

of the form "FILENAME.TYPEW. 
SUBROU GETLUN 

available unit numbers. 
LOGICAL FUNCTION interactive or not (see VMS 

version for what I really want to do). 
RACTER*80 FUNCTION STDDEV sets standard VO 

device names. 
6. For the IRIS 2000 series terminals and workstations (GL2): 

subroutine WIS contains a PA AR=m,IZFAR=n) 
statement relating to z-buffering. lZNEAR is currently set to 0 and 
IZFAR to 32766 (for a 32 bitplane system), and should be set to 0 
and 4095, respectively, for a 28 plane system. Z-buffering should 
not be attempted on a system with fewer than 28 bit planes: 
IZNEAR and I2FA.R should be set to zero. 
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Release - notes 

New features in version 3.2: 

1. /CHECK/NOCHECK option on reading Q files. 
2. /BINARY option (default) on reads for IRIS/eTnix, as well as 

D and 
3. Default file types are .ma/lT for formatted, .DAT for 

unformatted,and .BIN for binary. 
4. Maximum number of grids increased from 10 to 50. 
5. Faster initial search for particle points. 
6. Use of C (binary) VO for faster reading and writing of particle 

trace files on IRIS/Unix. 
7. "P" for picture save (screen image dump) on IRIS version. 
8. "Up-arrow" and "down-mow" to increase or decrease mouse 

sensitivity on IRSS version. 
9. Default contour colors changed from " 

CYAN GREEN YELLOW RED MlhGEWA". 
10. 'Highlighting on surface-shading disabled. 

New features in version 3.3: 

1.3D particle traces no longer require right-handed (i,j,k) system. 
option for movie scripts. 

3. EXIT command (same as QUIT). 
4 PLOTfiFUSSINGLE and color maps for IRIS systems with 

fewer than 24 bit planes. 
5. Special command-he characters explained in IEW. 
6. Command files calling command files and returning fixed. 
7. VPOIENTjANGLES fixed. 
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New in version 3.4: 

New functions implemented: 
Scalar functions: 

Cross-flow velocity 
Stagnation pressure coefficient 
Pitot pressure 
Pitot pressure ratio 
Dynamic pressure 
Normalized 2D stream function 
Swirl 
Speed of sound 
Shock function 

Vector functions: 
Perturbation velocity 
Pressure gradient 

Functions corrected: 
Normalized stagnation density 
Normalized stagnation temperature 

Commands/op tions implement& 
PLQT/2D - 2D plots implemented. 

* PLOT/LABELS - works for 2D contour plots using DISSPLA. 
PLOT/SURFACE (or /CARPET or /LWE) - for 2D line plots or 3D 
function surface plots, 

.a ACE command - to define properties of line or function 

* VIEW command - for 2D plots or 3D function surface plots. 
8 SCALE=scale/uSCALE=scale/BCU=scale - to 

scale axes independently. 
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Release Notes continued 

S - axes and axis labels added for WIS too. 
=(ma.x,areay,char ht) - for figure-quality plotsfrom 

d data one W plane per record 
Symbols and arrowheads have been implemented for the IRIS. 

* CONTOUR grid-lies - for grid lines colored by contour value. 

Defaults/initial values changed: 
SUBSETSJNOAT~NBUTES is now the default. 
Contour color map default is now "BLUE CYAN GREEN 
YELLOW RED MAGENTA" instead of " 

O 0 10 -5 5 -5 5istheinitialM 
VPOIE$T/ANGLES 150 20 20 is the initial viewpoint for 3D plots. 

IRIS features incorporated: 
a PLOT3D runs under the MEX window manager (but does change 

the color map) (WIS 2xxx only). You need a .mexrc file, with 
commands "reservebut 13", " bindfunc hogwhiledown 13", and 
"binelfunc menu 101" in it. See the Window Manager section of the 
HRlS User's Guide for more information. 
Keyboard attention interrupts (AC or <BREAK>) return PLOT3D to 
the command Bevel prompt. 

* $system-command may work, depending on system swap space. 
Q key - dumps the screen to a file for printing on the QMS 
Laserpafix 1200 printer (IRIS 2xxx only) 
Z key - toggles z-buffering mode (IRIS 2xxx only). 
3,6,N keys - change to 30Hz, 60Hz, NTSC video out, respectively 
(IRIS 2xxx only). 

IRIS bugs fixed: 
* TBL6 &plane color table fixed. 
IRTS 2xxx PXL screen dump and PLOT3DPIC fixed. 
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DISSPLA device drivers rearranged: 
PLOT/VER now produces files PARM[.PLV and VE 
plotting on a VERSATEC connected to a VAX. At NASA Arnes, 
see "$HELP PLOT on how to submit these files to be printed. 
PLOTDIP produces a .DIP file for plotting on a VERSATEC 
connected to a PDP 11. At NASA Ames, a .DIP file can be 
converted to a .QMS file for printing on the QMS Lasergrafix printer 
with the "$DIPQMSN command. 
PLOTIQMS produces a .QMS file directly, but this file may be very 
large. 

V S features restored: 
HELP, keyboard attention interrupts (T), and error recovery now 
work under VMS 4.2. 

ARCOraph GRAFIX interface written: 
A PLOT3D version (commonly known as PLOT3X) for NASA 
Ames device-independent graphics files has been written. 

New comrnands/options: 

RAKE/MAXPOINTS=n option added to limit length of particle 
traces. 
RAKEISCALAR-mCTION option added for coloring particle 
traces by a scalar function. 
PLOT/LN03 and PLOTDMAGEN devices added to DISSPLA 
version. 
PLOT/UP=axis option added. 
PLOT/BACKGROUND=color option added {not in DISSPLA; 
background color must be set in GAS for GR 
SHOW PLOT command added. 
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Release Notes continued 

SHOW TEXT command added. 
SHOW FUNCTION also shows the (i j,k) location of function min 
and max. 
LIST command added, supporting UNFORMATTED, 
F TI'ED, and BINARY XYZ and Q data file conversion. 
VECTOR attributes added to allow many different types of vector 
displays. 
READ prints an informational message when reading a file, in- 
cluding grid size. 
FSURFACE/NOCONTOUR option name changed to 
FSURFACEIGRD. 

New featureslversions: 

Particle tracing uses 2nd-order Runge-Kutta time -advance, still 5 
steps per grid cell. Slow, and oil flow ain't always what we'd 
want. 
Removed XY,XZ,YZ restriction capability for particle tracing. 
CQNTOUR plane orientation doesn't matter anymore if subset is 
just a plane. 

0 COLOR-CONTOURS now fill in between contour lines, instead of 
filling each grid cell with only one color. 
Contour GRID-LINES change color at contour levels, rather than 
having only one color for each grid line segment. 
SHADED-SURFACE walls that are just a single line will be drawn 
and filled as a single polygon. This can be used to fill in an airfoil 
outline, for instance. 
HIDDEN-LINE attribute enabled, as polygons filled with the 
background color, then outlined. (Ordering of the polygons is thus 
still important.) 
Polygon shininess attribute enabled. SeeWAttributes Shininess" for 
an explanation. 
Journal file capability added--file PLOT3D.JOU saved on abnormal 
exit or EXITISAVE. 
Auto-initialization file capability added--file PLOT3DN.COM will 
be read and executed on startup of PLOT3D, if it is found in the 
current directory. 
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* HELP utility vastly improved. 
APOLLO version written, using AEGIS and GMR3D; it doesn't do 
everything, but it's workable. 

New functions: 

* Functions "Velocity x vorticity" and "Velocity x vorticity 
magnitude" added. 

* Function "Entropy measure s l"  added, a scaled, normalized version 
of exp(s). 

IRIS improvements: 

* IRIS screen saves rewritten to use run-length-encoding for smaller 
files, and to use the ARCCraph RAS file format.This format 
encodes RGB instead of color map entries, so that pictures can be 
restored in any mode. A new program RASP restores the screen 
saves, replacing the program PLOT3DPIC. 
Seiko color printer screen save added to the INS  version. See 
PLOT.IRISjnterfaceSeik~~color~pnnter_screen~save". 
More colors available for 6, 8, and 10-plane plots on IRIS. 
Up to 8 simultaneous graphics windows under window manager on 
IRIS. 
Increased WORK array size from 2.5M to 3Mwords on IRIS. This 
will reduce maximum image complexity. 
Backface polygon removal implemented for IRIS, tied to "B" key 
during display. 
Unix SETENV symbols will be translated in PLOT3D when 
enclosed in 'single primes'. 

DISSPLA improvements: 

* 2D polygons now use shading in DISSPLA. 

CRAY 2 improvements: 

The CRAY 2/IRIS version of PLOT3D now tries to start up 
PLOT3D-LCL on the workstation. 
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Release Notes continued 

READPLANES for XYZ file bug fixed (blanking vs. no blanking 
calls were reversed). 

0 REBD/X="xfile"/Q="qfile" bug fixed (was getting misinterpreted). 
PLO S option fixed (wasn't always getting set 
right). 

Features: 

Last contour level coming out white fixed, 1 hope for good (a 
roundoff problem). 
"RGB 0 0 0" color now treated correctly. 
Displaying IK planes in 2D plots should now work correctly (used J 
indices instead of K). 

Functions: 

Function SWRL fixed. 
ENTROPY calculation scaling changed to include specific heat cv. 

IRIS interface: 

Color table problem with INS fixed (only red was displayed due to 
a FO N compiler bug). 
Worked on near clipping problem with z-buffering on lRIS where 
z-buffering doesn't work when you're too close to the object). 
Device INPUTC changed to INPTCH on IRIS; commented out 
PARAMEmR initialization of MODECH and INPTCH (these were 
due to changes in the GL2 FORTRAN include file 
"/usr/include/fgl. h". 
Mouse buttons should now work correctly under the window 
manager on the INS. 
NTSC display mode for IRIS now correctly maps to a subset of the 
screen. 
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Better handling of keyboard intempts during graphics initialization 
under NLEX. (Would get message "no more gfports in system! !" 
twice when attempting another plot; would have to interrupt again. 
If a third plot was tried, system would hang.) 

DISSPLA interface: 

a SCALE=scale for DISSPLA now works. 

3D shading fixed (was incorrect if VPOINT was specified as 
(x,y,z)>. 

Axis scaling from AX/xSCALE=scale and PLOTISURFACE 
fixed. 

Version 3.6 Release notes: see Appendix A 

Known - problems 

Listed are known or potential problems with various versions of PLOT3D. 

IRIS 

Z-buffering an image with dashed, dotted, chaindashed, or 
chaindotted linestyles will hang the IRIS. 
Changing from single- to double-buffer mode or vice-versa (such 
as when turning z-buffering on or off), when using the window 
manager and more than one plot is on the screen can cause the 
screen to be refreshed incorrectly. Move some windows slightly to 
force MEX to update the screen. 
In general, and especially at the command prompt level, PLOT3D 
does not keep its graphics windows "idling" with a "swapbuffers" 
(see "Silicon Graphics PIPELINE", Vol. 11, No. 1, Fall 1985, p. 
12). Thus under the window manager (and double buffering), 
another graphics program will hang until PLOT3D swaps buffers. 
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Knomjr0b1ems continued 

For very complicated plots andlor particle trace plots, PLOT3D has 
been observed to respond VERY sluggishly. Response to the 
mouse may take on the order of a minute (keep that mouse button 
down!). Further screen updates may be somewhat faster. 
BLOT3D will mot update the screen correctly if the window manager 
has been started up using "mex -dm (double-buffered). 
PLOT3D uses A LOT of (virtual) memory. N S e s  at NASA Ames 
have been reconfigured with 24MB of swap space. This involves 
repartitioning the system disk (see the "IRIS Series 3000 Owner's 
Guide, Version 2.0" or your SGI rep.). 
Under W3.4-GL2, support for the Seiko color printer screen dump 
may not exist, indicated by unsatisfied externals (isetcolonnap, 
isetnarne,iclose,iflsbuf~putrow,iopen) when linking. In this case, 
disable the Seiko color printer screen dump by commenting out the 
call to SCIRDMP in EXEQBTIE. 
Under W3.5-Gk2, the INCLUDE file "/usr/incllude/fgl.h" does not 
define the Graphics Librasy function ISMEX to be type LOGICAL. 
If, in a future release, this is fixed, al l  "LOGICAL IS=" 
declarations in IRIS2 will have to be commented out. 

To link BLOT3D under VMS (with the current dimensions in 
MAm), your page file quota must be something over 40,000 
pages. To run PWT3%), it must be at least 20,000 pages. You need 
special privilege to change this: 

$SD SYS$SYSrnM: 
$RUN 
MODIFY username /IGB;LQUOTA=2 

The CRAY/COS version of BEOT3D is really not worth much due 
to the high memory overhead in PLOT3D and the relatively small 
mount of physical memory on the XMP. See 



Weiere we... Chapter 7: Keywords 1 Help File 

"hstallation-of-PkQ)=Dtt for tips on reducing the memory 
equirements of PLOF3D. 

DISSPLA 

Divide-by-zero errors are sometimes generated by DISSPLA while 
making 2D contour plots with labels. The traceback m y  point to 
cPQTLB(?), CONTUR, or ENDCO2. This is a DISSPLA internal 
bug. Try changing M M  or plotting without contour labels 
("PEOT/NOEmEkS ") 
Spurious lines have been observed on QMS and L N 3  output plots. 
The cause is unknown. 

The C M Y  2 version of PLOT3D has many idiosyncrasies, 
due to the poor conelition of the C m 7  compiler under UNICOS. 
Things have improved somewhat under UNHCOS 2.0. Some of the 
remaining problems are: 

The "$" format descriptor does not work, so all prompts end with a 
.cRETURN>. 
Multiple line messages, such as those printed by the SHOW 
command, are garbled. 
AD end-of-files are often not trapped correctly by the F N 
READ statement. Type "EOF" instead (see " End-of-file"). 
The utility programs @RE do not work: - 
the HELP Library f i e  must be created on the BUS. 

Titles and text have not been implemented. 
The C YO routines (in the fde CI0.C) have not been tested 
wiWkOT3D; I don't h o w  how to compile and link them; I've 
indicated something reasonable in the PLOT3DLINM file. They 
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Known - psobllems continued 

are needed for the WEADDmARU command (but not 
R E A D m O W m D ) ,  and for particle tracing. C routines are 
included because C is faster for reading and writing large chunks of 
data than FORTRAN, and the Cbinary files are pure binary, as 
opposed to FO N unformatted files, which include record 
length infomation. This latter feature facilitates the transfer of 

from a dissimilar type machine such as a CRAY. 
compiler has a maximum number of lines of code 

that it will accept from one file. 
G1WR3D V1.O does NOT support filled polygons. This is in beta- 
test for the next release of GNLR3D. 
BSP tree hidden surface removal is not supported or documented for 
GMR3D V1.O. 
I could not get more than 8 colors out of GIVIR3D in single-buffered 
mode (but could from GPR). This is a possible GMR3D problem. 
Only 8 colors are available in double-buffered mode, as 
documented. 
Mouse buttons work strangely--you may have to click the button a 
second time to turn off the rotation, rather than just releasing the 
button. This is a possible GMR3D problem. 
Keyboard attention interrupts are handled by PLOT3D using Aegis 
system calls. However, when interrupting a plot, the textport does 
not come back, but the "PLOT3D V3:" prompt does. This makes 
continued execution difficult. 

* Line styles and filled polygons (beta-test) don't work correctly on 
the DN580--they originally come up correctly, but when the picture 
is complete (ready to be manipulated), dashed or dotted lines change 
to solid, and filled polygons disappear. 
When doing a "grow" or "pop" on the PLOT3D window, the 
viewport is cleared and redrawn. On the DN580, the viewport is 
incorrectly cleared to cyan. When the mouse buttons are used to 
rotate or translate the image (causing the viewport to be refreshed), 
the picture reappears. The refresh works correctly on a DN570. 
As a further note, when writing programs that write files, 
FOR VO requires that a maximum record length 
(RECL=#bytes) be specified on the OPEN statement when opening 
ANY new file. This is a BUG. This DOES affect PLOT3D, when 
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doing particle traces. Routines PAR2D and PAR3D must be 
modified to specify the record length when opening the SCIQATCH 
file. For the rest, current coding uses C ID routines to do the 
article trace reads and writes; equivalent 

the RECL parameter) is cornmen 
calls. 

Special - characters 

The following characters are treated specially when encountered on ANY 
line of input. 

- If the last character on a line of input, "-" means to consider the next 
input line to be a continuation of the current line. 
Expected to surround a symbol, to be translated (by calling an 

appropriate system routine) into a character string. 
" Expected to surround a character string, the contents of which are 

not to be disturbed. The string is treated as a single character 
argument . 

! Denotes that all input following on this line is to be considered a 
comment and ignored. 

@ If the first (nonblank) character on a line of input, the rest of the line 
is taken as a file name to be read as input to PLOT3D. When an 
end-of-file (or EOF) is encountered, input continues from the 
previous source. 

EOF If the ONLY nonblank characters on an input line are EOF, this is 
equivalent to an end-of-file reading input. Further input is taken 
from the previous input file (or device). 

Blanking 

An array BLANK can be included in the XYZ grid file which supplies 
PLOT3D with information on grid topology. This can be used to indicate that some 
points in the grid are "turned off' (so contours are not plotted through this region), 
or how multiple grids are connected (to aid in particle tracing). See "READ 
File-formats XYZ with-IBLANK" for information on including IBLANK in X Y Z  
data files.[FILE FORMATS ARE IN CHAFER 8.1 

The use of IBLANK is as follows: where IBLANK is zero, the corresponding 
grid point is assumed turned off, and data at that point (XUZ, Q are NEVER 
USED. If BLANK is anything but zero, data at that point are assumed valid. The 
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NO value for IBLMK in the interior of a grid is 1. Other values are used 
for particle tracing, and indicate grid topologies: around holes (blanked-out regions) 
and grid boundaries, an IBLANK value of -n means that physical space "continues" 
in grid n; in other words, a particle trace leaving the current grid here will continue 
in grid n. Note that periodic boundaries or @-mesh-type boundaries can be coded 
the same way: for grid m, use BLANK=-m on the common boundaries. 

Another IBLANK key is the value 2, which indicates the location of a solid 
wall boundary. This is used to (artificially) restrict particle traces from flowing 
into the wall and stopping. Particles are forced to remain some fraction of a point 
away from a wall. This restriction is only implemented for particle tracing through 
a velocity field. 

Attributes 

Various attributes of graphical objects can be set in commands such as WALLS 
SUBSETS , and CONTOURS . Examples of such attributes are color, line type 
and thickness, and surface transparency. 

DEN-LINE attribute type is implemented as polygons 
filled with the background color, and outlined with the given line 
style. As a result, to generate a correct hidden line image, walls or 
subsets, as well as polygons within the walls or subsets must be 
ordered correctly (i.e., from back to front). Do this by setting the 
START, END, NCREMEm values appropriately in the WALLS 
or SUBSETS command, and/or split a wall or subset into two. 
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S haded-surface 

Implemented as filled grid cells, giving a faceted shading. Note 
that hidden surfaces are not by default implemented, so that for a 
correct hidden surface image, walls and subsets, as well as 
polygons within walls or subsets must be ordered correctly (i.e., 
from back to front). Do this by setting the START, END, 
INCREMENT values appropriately in the WALLS or SUBSETS 
command, and/or split a wall or subset into two. Shading is done 
assuming that the light source is at the initial viewpoint (specified 
with the VPOINT command). The color is ramped linearly from 
0.3 times the base color at 90 deg. incidence of the light sorce to the 
polygon normal vector (angle cosine of 0), to full color at a cosine 
of (1-shininess). As the cosine increases to 1, the color changes 
linearly from the base color to white. 

Color 
Colors may be entered as one of the eight standard (named) colors, 
BLACK, MAGENTA, RED, YELLOW, GREEN, CYAN, BLUE, 
and WHITE (D), or as a set of RGB (red-green-blue) components, 
in the range of 0 to 1. RGB colors are specified in the form "RGB 
.2 .3 .4". 

Line type (or style) can be SOLID @), DASH, DOT, 
CHAINDASH, CHAINDOT, or NONE. {DOT, CHAINDASH, 

NDOT are not implemented for GRAFIX.) 

This is a real number that multiplies the standard line thickness. 
{Only factors of 1 or 2 are supported for IRIS 1000 series 
terminals and workstations. Not implemented for GRAFIX. } 
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Attributes continued 

S ymbol-type 

Specifies a symbol (by integer number) to be put at each point. 
Symbols are 
- 1 dot (single pixel) 
0 no symbol (default) 
1 + 
2 x 
3 square 
4 circle 
5 diamond 
6 triangle (delta) 
7 triangle (nabla) 
8 fdedsquare 
9 filled circle 
10 filled diamond 
11 filledDelta 
12 filled nabla 

{DISSPLA: Symbol 1 may not work; symbols 10-12 are 
implemented as unfilled. 

IX : Symbols 1- 12 are not implemented. 
APBLEe) : Symbol 3 is implemented as a *; symbols 5-12 are 
implemented as a circle. ) 

S ymbol-size 

Real number factor which multiplies the standard symbol size. 

Shading pattern for polygon fills. Default is SOLID. {Others are 
not yet implemented. ) 
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Attributes continued 

Transparency 

Real number between 0 (opaque) and 1 (completely transparent) 
controlling polygon transparency. {Not implemented for 
DISSPLA or C EN-LINE type is flagged via a 
negative transparency. A transparency value greater than 1 results 
in polygons being outlined and not filled. 

Shininess 
Shaded surface shininess; a real number between 0 and 1. 

Shading is done assuming that the light source is at the initial 
viewpoint (specified with the VPOINT command). The color is 
ramped linearly from 0.3 times the base color at 90 deg. incidence 
of the light source to the polygon normal vector (angle cosine of 0), 
to full color at a cosine of (1-shininess). As the cosine increases to 
1, the color changes linearly from the base color to white. 

Polygon reflectivity. {Not implemented. } 

Use the given file as input for PLOT3D commands. On an end-of- 
file, control is returned to the previous source of input. This 
command may be entered at any time during a PLOT3D session, 
not necessarily at the main command level. 
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An end-of-file can be used in many commands to prematurely 
terminate a set of input, preventing that input from being 
incorporated into the program. Most computer systems have a 
control character for entering an "end-of-file" from the terminal; in 
V S, it is AZ. As an alternative, the letters "EOF" can be 
entered as an input line, signalling an end-of-file. 

$ system-command 

If a "$" is the first character of a command line (at the main 
command level), the rest of the line is passed to the operating 
system as a command (for example $DIR when mning  under 
VAX/VMS would result in the "DIR" being sent to VMS). A "$" 
alone means return to the system for a while. Upon completion 
(LOGOUT in W S ,  AD in Unix), return to PLOT319. {Generally 
doesn't work for IRISrCTnix due to swap space limitations.) 
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7.3 Commands 

CLEAR 

Fomt:  CLEAR 

Clears all internally computed arrays (such as functions) from the WORK storage area, 
In general, this is handled automatically. 
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Format: CONTOURS [max number of levels] 
or CONTOURS/INCREMENT [contour increment] 
or CONTOURS/MANUAL [start[,end,increment]] 

Select contour levels or ranges. 

/RANGE 
Show the range (minimum and maximum) of the current function over 
all active points in all active grids. 

lAUXJNIATXC @) 
mcREMENT 
Mm"uAL 

For the default AUTOMATIC mode, a maximum number of contom 
levels to be calculated is specified. In INCREMENT mode, a contour 
level increment is specified. The number of levels will depend on the 
function range. MANUAL entry of contour levels allows start-end- 
increment sets to be given. 

Controls whether attributes such as color range, line type and 
thickness, and surface transparency are prompted for. {Symbols do 
not appear for PLOT/2D/LABELS using DISSPLA. ) 
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EXIT 

Format: EXIT 

Exit out of PLOT3D. Same as QUIT. 

Qualifiers 

/SAVE 
Save the journal file. Default is to delete it. 
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Format: FSURFACE 

Set the following properties of function surface (or line) plots: 
(1) the scale factor of the function axis ; 
(2) the origin (or offset) of walls drawn on the plot for reference; and 
(3) whether a 3D function surface will be drawn as grid lines or 
contour lines, if the contour attribute type is LINES. 

Other properties of a function surface plot are set by other commands: 
(1) the VIEW command sets which spatial (x,y,z) axes will be plotted 
vs. the function; 
(2) the CONTOUR command controls whether the function surface 
will be plotted as lines or a surface (using polygons), as well as the 
color map and line or surface attributes to be used, 
(3) the MINMAX command sets the range of the function to be plotted 
(XMINZMAX, YMIN,YMAX, or ZMIN,ZMAX), depending upon 
which axis will be used for the function; and 
(4) the /SURFACE qualifier on the PLOT command is used to select a 
function surface plot instead of the (default) /CONTOUR plot. 

In 3D, a function surface is a plot of two spatial dimensions (x, y, or z) vs. a scalar 
function. This is also known as a carpet plot. Which two spatial dimensions are used 
is chosen using the VIEW command. A right-handed coordinate system is 
maintained; thus a plot with VJEW XZ would plot x vs. f vs. z, and the axis range for 
f would be controlled by YMN and YMAX entered in the MINMAX command. 

In 2D, a function surface can degenerate to a simple line plot, depending on the 
subset(s) active. A g o d  example of a line plot is Cp (pressure coefficient) vs. x for an 
airfoil. Here the appropriate subset would be just the points on the airfoil surface. In 
any case, the plot is of one spatial dimension and the function value. (The spatial 
dimension used is the first axis given to the VIEW command. Currently this spatial 
dimension will be always be plotted on the horizontal axis, and the function along the 
vertical axis.) 
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Allows entry of the relative scaling of the function axis compared to the 
spatial (x, y, or z) axes. Thus a scale factor of 2 would mean that 1 
unit of the scalar function will have the same length as 2 units in x, y, 
or z. Specifying "AUTO" for the scale factor means that the length of 
the function axis (from MINMAX) will be made equal to the longer of 
the other two axes (3D), or equal to the other axis (2D). 

/WALES-ORIGIN=origin 
/WALLS-ORIGIN=AUTO @)origin (or offset) of walls 

Allows specification of the origin along the function axis for the walls 
which are drawn on the function surface or line plot. For example, if a 
value of 5 was entered for a plot of x vs. y vs. f, a wall at coordinates 
(x,y,O) would be plotted at (x,y,5) in (x,y,f) space. Specifying 
"AUTO" means that the origin will be set to zero. 

ICONTOUR 
@) 

Controls whether a function surface will be drawn as grid lines or 
contour lines if the contour attribute type is LINES. This flag is ignored 
for 2D plots. 
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FUNCTION 

Format: eTION [function number] 

Allows the selection of the function number to be plotted Numbers between 0 and 99 
are for grid-type information, between 100 and 199 are scalar functions (suitable for 
contour plots), and numbers between 200 and 299 are vector fields. Note that currently 
200-299 refer to vector plots, while 300-399 generate particle trace-type plots. 
Functions from 400 on up are special functions (such as shock wave locations). 

0 Walls alone (geometry) 10" 2D crossing grid check 
1 Grids 1 l* Tetrahedron decomposition cell volume check 
2 Outline of IBEANK holes 12". Tetrahedron decomposition grid crossing check 

100 Density (or Q1) 
10 1 Normalized density 
102 Stagnation density 
103 Normalized stagnation density 104" Log of normalized density 
110 Pressure 
1 11 Normalized pressure 
112 Stagnation pressure 
113 Normalized stagnation pressure 
1 14 Pressure coefficient 
115 Stagnation pressure coefficient 
116 Pitot pressure 
1 17 Pitot pressure ratio 
1 18 Dynamicpressure 1 19" Log of normalized pressure 
120 Temperature 
121 Normalized temperature 
122 Stagnation temperature 
123 Normalized stagnation temperature 124" Log of normalized temperature 
130 Enthalpy 
13 1 Normalized enthalpy 
132 Stagnation enthalpy 
133 Normalized stagnation enthalpy 
140 (Internal) energy *New in Version 3.6 

126 
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141 Normalized (internal) energy 
142 Stagnation energy 
143 Normalized stagnation energy 
144 Kinetic energy 
145 Normalized kinetic energy 
150 u velocity 
15 1 v velocity 
152 w velocity 
153 Velocity magnitude 
154 Mach number 
155 Speed of sound 
156 Cross-flow velocity 
157 Normalized 2D stream function 158* Divergence of velocity 
I60 x-momentum (42) 
161 y-momentum (43) 
162 z-momentum (44) 
163 Stagnation energy per unit volume (45) 
170 Entropy 
17 1 Entropy measure s 1 
180 x-component of vorticity 
18 1 y-component of vorticity 
182 z-component of vorticity 
183 Vorticity magnitude 
184 Swirl 
185 Velocity x vorticity magnitude 186" Helicity density (degree of 

knottedness of tangled vortex) 
187* Relative helicity 
188" Filtered relative helicity 

190 Shock function based on pressure gradient 
19 1 * Filtered shock function 
192* Pressure gradient magnitude 
193" Densiry gradient magnitude 

*New in Version 3.6 

Vector - functions 

200 Velocity 
201 Vorticity 
202 Momentum (Q2,Q3,Q4) 
203 Perturbation velocity 
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FUNCTION continued 

204 Velocity x vorticity 
210 Pressure gradient 21 1" Density gradient 

Particle - trace-functions 

300 Particle traces 
301 Vortex lines 

Particle traces are generated using W e a r  interpolation of values of the vector function 
inside a computational cell, and second-order Runge-Kutta steps to advance the particle 
in space. 

The particles are advanced using the velocity (or vector function) in real-space, but the 
step is limited so the particle will only advance some fraction of a computational cell. 

Currently, five steps are taken per computationd cell. 

See the command for specification of starting points and attributes for the traces. 

S hock-waves 

400 Shock locations based on pressure gradient 
401" Filtered shock locations 

The current algorithm for "finding shocks" is to look at the Mach number component in 
the direction of the local pressure gradient. M e r e  this value goes through one, AND 
the Mach number is decreasing, is plotted as a shock. See "EUNCTFPBN 
Function-definitions S hock-function" for additional information. 
The way that the shock structure is plotted is determined by the FIRST contour 
specification (attributes, not level). Thus one can specify LIMES (and therefore plane 
orientations) or SURFACES, color, line thickness, surface transparency, etc. 

*New in Version 3.6 
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FUNCTIONS continued 

Certain reference conditions are assumed in calculating some functions (the pressure 
coefficient, for example). 'Fhese conditions are set in subroutines SCAFUI\T and 
VECFUN. 

(1) rho = 1 
inf 

(2 )  c = 1 
inf 

(freestream density) 

(freestream speed of sound) 

(3) P = l/gamma (freestream pressure) 
inf 

(4) I V I  = M *c (freestream velocity magn.) 
inf inf inf 

Conditions 3 and 4 follow from 1 and 2. 

The fluid is assumed to be air. The perfect gas law is also used. The following 
constants are used in computing functions, and are defmed in BLOCK DATA 
BrnUHS. 

gamma = 1.4 (ratio of specific heats) 

R = 1 (gas constant) 

Function - definitions 

Version 3.6 function definitions: see Appendix A 

Density 

rho = Q1 

rhoinf = 1 
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FUNCTION continued 

[ gamma-1 ] **[I/ (gamma-1) 
rho0 = rho * [ 1 + ------- * M**2 ] 

[ 2 I 

Pressure 

P = (gamma-1) * rho * [e0-(1/2) *V**2] 

pinf = l/gamma 

Cp = (p-pinf) / ( .5*rhoinf *Vinf**2) 

gamma ----- * Minf**2 
2 

Ref: A.H. Shapiro, THE DYNAMICS AND 
THERMODYNAMICS OF COMPRESSIBLE FLOW, The Ronald 
Press Company, New York, 1953, Vol. 1, p. 107. 
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For M < 1, the pitot pressure is the same as the stagnation pressure. Above Mach 1, it 
is the equivalent stagnation pressure behind a normal shock: 

pp = p0y = (p0y/px) *px (x  i s  before  shock, y  i s  a f t e r )  

p i t o t  p r e s su re  r a t i o  = pp/pinf 

Ref: A.H. Shapiro, DYNAMICS AND THERMODYNAMICS OF 
COMPRESSIBLE FLOW, The Ronald Press Company, New York 1953, Vol. 1, p. 
119. 

D ynafni~~pressure 

q = (1 /2 )* rho*~**2  = k i n e t i c  energy/un i t  volume 

Temperature 

T = p/  (rho*R) ( p e r f e c t  gas law) 

[ gamma- 1 I 
T 0  = T *  [ I +  ------- * M**2 ] 

[ 2  I 
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FUNCTION continued 

h = gamma * [ e0 - (1/2) *V**2 ] 

= gamma * ei 
= [gamma/(gamma-1) I * (p/rho) 

hinf = gamma*e@inf 
= [gamma/ (gamma-1) 1 * (pinf/rhoinf) 

Energy 

c = sqrt (gamma*p/rho) 
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Calculated by integrating the mass flow across a coordinate line. THE STREAM 
FUNCTION IS ASSUMED TO HAVE THE VALUE ZERO AT THE mRST POINT 
IN EACH SUBSET. The values are normalized by the freestream Mach number. Only 
x and y, and u and v are used! See subroutine STREAM. 

Momentum 

Momentum = (Q2, Q3, Q4) 

Entropy 

[ P  1 [ rhoinf  ] 
s = c *In[ ---- ] + c *In[ ------ I 

v [ pinf  ] P [ rho I 

= another  measure of entropy 
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FUNCTION continued 

Vorticity 

omega=xi w + e t a  w +ze t a  w - x i v  - e t a  v  - z e t a v  
1 y x i  y e t a  y z e t a  z  x i  z  e t a  z  z e t a  

omega=xi u  + e t a  u  +ze t a  u - x i w  - e t a  w - z e t a w  
2  z x i  z  e t a  z  z e t a  x  x i  x  e t a  x  z e t a  

omega=xi v  + e t a  v  + z e t a  v  - x i  u - e t a  u  - z e t a  u  
3 x x i  x  e t a  x  z e t a  y x i  y e t a  y z e t a  

= d ( v )  /d  ( x )  - d (u )  /d ( y )  

Swirl 

S w i r l  = (omega do t  V )  / (rho*V**2) 

S hock-func tion 

The shock function based on pressure gradient, of which some parts of the level 
1 contour are the shock waves, is computed as follows, where V is the velocity vector: 

v g r ad  ( P I  
Shock f u n c t i o n  = - * --------- 

c I g r a d ( p ) I  

There may be a switch which sets the shock function to zero 
if Igrad(p)l c 0.1. This avoids picking up preshock 
oscillations (see subroutine SHOCKP). It is agreed that this 
is not the proper place to do this. Another approach is to 
put the test in the contour findindtesting routines (SHK2L, 
SHK2LB7SHK3L,SHK3LB,SHK3S), but this requires carrying the 

pressure gradient along. 
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Perturbation-velocity 

V' = V - V i n f  
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HELP 

PLOnIP Version 3.5 20 May 1987 

Format: HELP [keyword [keyword [keyword ...]]I 

The HELP command prints information on a list of keywords. "*" is a wildcard, while 
"* ..." matches anything at the current level or below. Thus "HELP *..." prints all 
HELP information available. When responding to a "Topic?" or "Subtopic?" prompt, a 
"?" causes information for the current level to be repeated; a <IXETURN> pops HELP 
up one level, and an end-of-file terminates the HELP session. 
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LIST 

Format: LIST [XYZ or Q or FUNCTION] 

List the X Y Z ,  Q, or current function data. Output can be directed to the screen 
(default) or to a file. FORMATTED , UNH;O D , or BINARY files suitable 
for reading into PLQT3D can be produced as well. [As of this writing, PLOT3D is 
unable to read these files, but SURF does read them. This is a good way to get 
PLOT3D to calculate functions for use in SUW, which provides many lighting and 
shading choices.] 

Select the type of LIST output desired. TEXT' output includes column 
headings and is su on the screen or printing out. 
FORMATTED, U , and BINARY options produce 
files which can be read into PLOT3D using the READ command. 

/OUTHrIJT=file 
Redirect the list output to a f ie  or device. A file name is required for 
IFO , or BINARY lists, and will be 
prompted for in case the /OUTPUT qualifier has not been included in 
the command line. 
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Produce a map of WORK array usage, including grid number, variable 
names, and sauce file names. 
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Set the plot ranges, or general region of interest for the plot. 

/x @) 
mox 
ru (Dl 
/NOY 
rz @) 
moz 

Controls which set of axis limits are to be changed. To change only 
the y-axis limits, for instance, type "MINMAX/Y ymin,ymaxM. 

/INCREMENT 
Allows the specification of a tick mark increment. An increment of 
zero implies automatic scaling of tick marks and possibly rounding of 
axis limits. (Axis drawing can be suppressed by using 
PLOT/NOAxES .) 

/xSCALE=scale 
Sets x-axis scale factor. Default is one. 

fYSCAEE=scale 
Sets y-axis scale factor. Default is one. 

/ZSCALE=scale 
Sets z-axis scale factor. Default is one. 
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PLOT 

Format: PLOT 

Initiate a plot. When the plot is completed, type eRETURN> to return to PLOT31) 
command level. 

/m 
1 3 ~  (D) 

Type of plot. Note that 2D data can be displayed in a 3D plot too. 

ITEKTRONIX (D for DISSPLA) 
1TK4 1XX 
/ENVISION 
IVERSATEC 
/DIP 
IQMS 
LN03 
m G E N  
/DICOMED 
/COMPRESS 
/IRIS (D for IRIS) 
/IRISRGB 
/IRISSINGLE 
/GRAFIX @ for GRAFIX) 
/APOLLO (D for Apollo) 
/APOLLOSINGLE 

output device. 
DISSPLA ONLY devices : 

TEKTRONIX (4014)(default) 
TK41XX (Tektronix 41xx series terminals will prompt for terminal 

type) 
ENVISION (215) 
VERSATEC (connected to a VAX, produces files PARM.PLV and 

VECTR1 .PLV -- see $HELP PLOT for info on submitting to 
Versatec) 

DIP) (NASA Ames Device Independent Blot file; produces file 
xxx.DIP*) 

QMS (QMS 1200 laser printer; produces file wtx.QMS*) 
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LN03 (DEC LNOlS or LN03 Plus laser printer; produces file 
INTSCRT1 .TMP) 

IMAGEN (IMAGEN 8 / 3 0  laser printer; produces file 
GEN. IMP) 

DICOMED (D48 film recorder; produces file xxx.D48*) 
COMPRESS (DISSPLA device independent file to be used with 

POP; produces file POPFlOL.DAT) 

(On the CRAY , only DIP and DICOMED are available; at NASA 
Ames,use the COS JCL 

AMESLIB. 
DIS SPLA,HELP. 

for information on DISSPLA output files) 

IRIS ONLY devices: 
IRIS (double buffered) (default) 
IRIS SINGLE (single buffered) 
IRISRGB (RGB mode) 

GRAFIX ONLY devices: 
GRAFDS: (produces xxx.GRA*) (default) 

APOLLO ONLY devices: 
APOLLO (double buffered) (default) 
APOLLOSINGLE (single buffered) 

* For those devices that generate a file (such as DIP), the base filename used 
will be the Q filename (or the XYZ filename, or simply "PLOT3D") with an appro- 
priate three-letter extension (such as ".DIPw). Exceptions are PLOTICOMPRESS, 
which produces a file, "POPFIL.DAT", PLOTLN03, which generates 
"INTSCRTl.TMP, and PLOT/IMAGEN, which generates "IMAGEN. 
If the device specified does not apply to the version of PLOT3D being run, the de- 
fault for that version is used instead. 

/CONTOUR (D) 
/SURFACE 
/CARPET 
/LINE 

If this is a plot of a scalar variable, set whether the plot will be a 
CONTOUR plot (the default) or a function SURFACE plot. A 
CARPET plot is another common ierm for a function surface, and 
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PLOT conthued 

in 2D a function surface degenerates to a LINE plot; thus CARPET 
and LINE are synonyms for SURFACE. See HELP IFSURFACE 
for more information on function surface plots. 

/FULLSCREEN 
SCREEN (D) 

Allows for an enlarged plotting area to be used, at the expense of 
text. Very helpful for 3D plots. (For the INS or 

FULLSCREEN simply removes all text from the 
display. ) 

Controls whether axes are put on the plot or not. 

/lFIGURE=(areax,areay ,charht) 
/NOFIGURE (D) 

For /FIGURE, the plot size and character height is specified (in 
inches), title, contour bar, and additional text are not plotted, and 
other measures are taken to pretty up the plot. (Most of this can 
not be done for the IRIS or GWlhFJX. ) 

Set the background color of the plot. Note that if "color" is of the 
form " W B  r,g,bn, it must be enclosed in parentheses (e.g., 
BACKGROUND=(RGB .5,.5,.5)) so the entire string is associ- 
ated with the BACKG ualifier. The default is BLACK. 
(Not implemented for . The display program (e.g. GAS) 
sets the background c 

/UP=axis 
Specify which axis will be considered generally vertical for a plot. 
Valid "axes" are X9 Y, Z, +X, +Y, +Z, -X, -Y, or -Z. (A right- 
handed system is always assumed.) A viewpoint specified in 
spherical coordinates (VPOIPJTIMGLES) sets the angles phi, in 
the iiorizontal plane, and theta, above the plane. The default is 
/UP=Z for a 3D plot, /UP=Y for 2D. 

Note that for a 2D plot, the "y-axis" really means the second axis 
on the plot: if V E W  XZ had been selected, /UP=Y would put the 
Z-valued axis up. Similarly, if W W  ZX had been selected, 
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/UP=U would put the x-axis up! There is the possibility of confu- 
sion here! 

Example: We have a 2D airfoil, and would like velocity profiles 
with u horizontal and y vertical. We select proper subsets and 
function, type "VEW YX" so the line plot will use Y as the spatial 
axis, "MINMAX 0.2 -.5 1" so y will range from 0 to 0.2, u from 
-0.5 to 1. Then we say "PLOT/2D/LINE/UP=X": we're making a 
2D line plot, and we want the axis which WOULD have been hori- 
zontal (and corresponds to the first set of MINMAX values) to be 
"up". Thus y will be up, u horizontal. 

/SCRIPT 
Further input will be interpreted as SCRIPT commands for 
controlling the orientation of the display on the screen. STOP will 
signify the end of SCRIPT commands. See SCRIPT (several 
pages past here) for information on these commands. {Not 
implemented for DISSPLA or GRAFIX.) 

See Appendix A, PLOT for new 3.6 PLOT qualifiers. 

PLOT3D will run with or without the IRIS window manager MEX. Under 
MEX, PLOT3D can open multiple graphics ports . By default, each plot is 
NOT deleted when a cRETURN> is entered and the program returns to the 
PLOT3D command prompt. Subsequent plots are displayed as additional 
graphics ports connected to PLOT3D. Mouse and keyboard input can be 
attached to the different ports by using the window manager "attach" menu 
item while mouse and keyboard manipulation is active in PLOT3D (i.e., 
while a picture is being displayed). 

To delete a graphics window, attach to the window (again, while a picture is 
being displayed, NOT in PLOT3D command mode) and type <DELETE>. 

To make different graphics ports have the same viewpoint: 
(1) attach to the port with the desired viewpoint, 
(2) type "=", and 
(3) attach to the port@) to be modified. 
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PLOT continued 

NOTE: a "hogwhiledown " keyboard button can be identified in the user's 
".mexrcW file to allow attaching to different PkOT3D graphics windows. 
The .mexrc file fines 

reservebut 13 
bindfunc hogwhiledown I3 

bind the "no scroll" key to the hogwhiledown function. P;or more infoma- 
tion on the .rnexrc file and hogwhiledown, read the Window Manager sec- 
tion in the IRIS User's Guide. 

Mouse 

On the PRTS, the mouse can be used to manipulate the picture on the graph- 
ics screen. The mouse buttons are used to activate different degrees of 
freedom for manipulation, while the mouse (x,y) displacement controls the 
RATE of motion in the respective degree of freedom. 

W i l e  the left mouse button is being depressed, x-motion of the mouse is 
associated with rotation (about the center of the MI box) in phi, 
while y-motion controls rotation in theta. (.Phi and theta are cylindrical co- 
ordinate angles, using the DISSPLA convention.) 

The middle mouse button activates morning (toward the center of the 
A% box), controlled with the y-motion of the mouse. X-motion is 

not used, 

Depressing the right button allows the picture to be drag ged left or right (x- 
motion of the mouse), and up or down (y-motion) on the screen. RE- 
m m E R ,  the mSITION of the mouse controls the RATE of motion 
(speed) of the object. 

The sensitivity of the mouse to zmrning and screen dragging is a function 
of the distance of the VPOINT initial viewpoint from the center of the 

box. The closer the viewpoint to the box, the less 
sensitive the mouse. While the plot is on the screen, this can be adjusted by 
typing "up-mow" (to increase the sensitivity by a factor of 2) or "down-ar- 
row" (to decrease it). 

More than one button can be depressed at one time. The mouse position 
will control the rates associated with the last button pushed, while the mo- 
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tions associated with the other buttons are maintained, as long as they re- 
main depressed. 

Type <RETFUW> to r e t m  to IBLOBD command level. 

Type "S" to save the current graphics window. 
Type "F" to save the full screen. 

The following message will appear when the save is done: "Graphics win- 
dow [or Screen image] saved as file xxx.N.sei" where xwc is the Q filename 
(or X Y Z  filename, or simply "PLOnD"), and Ed is the frame number 
(starting from 1 for each PLOT3D run). These files can be printed by typing 
the Unix command "lp -dseiks xxx.N.seiW. 

[These commands are entered when the plot is on the screen]. Once the 
image has been saved, the picture can again be manipulated with the mouse. 

This screen save option is a fixed-up version of the routine SCRSAW sup- 
plied by Silicon Graphics under W3.5-GL2 and documented in the GL2- 
W3.5 Release Notes, p. 4-38. It still references routines in the library 
"/usr/people/gifts/mextools/imglibfib~ge.al'. 

Vers. 3.5 or earlier. type "P " to save the graphics window. 
Version 3.6 see Appendix A, PLOT for .ras and Postscript! 

The following message will appear when the save is done: "Graphics win- 
dow saved as frame N in file xxx.rasU. The filename used is the Q filename 
(or X Y Z  filename, or simply "PLOT3D") with a . M S  extension. 

Once the image has been saved, the picture can again be manipulated with 
the muse. 

One file is opened per PLOT3D sun. Frames are added to the existing file, 
if there is one (so we don't delete it by creating a new one!). 
Screen images can be restored by running the program RASP. 
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PLOT continued 

The ARCGraph G U S  file format is used. See the file 
"arcgraph/graifs.doc", ARCGraph Internal Functional Specifications for a 
description of the format. 

Type "Q" to save the graphics window. 

The following message will appear when the save is done: "Graphics win- 
dow saved as page N in file xxx.qms". 
The filename used is the Q filename (or XYZ filename, or simply 
"PLOT3DW) with a .QMS extension. 

This is intended for line drawings only--anything that is not the background 
color (usually black) will be colored black on the QMS (where the back- 
ground is, of course, white). 

Once the image has been saved, the picture can again be manipulated with 
the mouse. 

A new file is opened for every PLOT3D run. Thus if the file already exists, 
it is deleted! 

On the IRIS (2000 or 3000 series), typing "B" toggles the removal of back- 
facing polygons on or off. The default is off. See the IRIS User's guide 
for a description of backface polygon removal and its uses. Note that this 
is not an exact procedure, and some polygons may not get properly 
removed due to screen resolution. (The polygon normal is determined in 
screen coordinates.) 

This is a new feature, and as such is not yet polished. The clockwise or 
counterclockwise ordering of polygon points in walls can be changed by 
using a negative increment for one of the indices. This is true for shocks 
and contour surfaces as well (I believe), by using a negative increment in 
the subset definition. Point ordering for color contours does NOT change 
with the sign of the increment, however. 
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G ***** Under GL2-W3.5 (as of 18 March 1987), z- 
buffering does not work for any displays using nonsolid linestyles! The 
machine may crash. 

lRIS 2OOQ or 3000 series machines with 28 or more bitplanes support 
hardware z-buffering to generate hidden surface pictures. Type "Z ", while 
the plot is on the screeen, to toggle z-buffering on and off. The default is 
off. The cornmand should be set to include everything of 
importance, as the near and far clipping planes are activated with z- 

set to include somewhat more than the volume specified 
command. 

Z-buffering cannot be done from RGB mode (PLOT/IRISRGB); also, if 
the display is in double buffer mode, a side-effect of typing "Z" is that the 
display mode will change to single buffer mode. The mode will change 
back when z-buffering is turned off. 

Parameters IZNEAR and IZFAR must be set correctly in subroutine WIS. 

These commands, when entered following a PLOTISCRIPT command, 
control the motion of the objects on the display screen. {Not implemented 
for DISSPLA or C 

CENTER 
Format: CENTER [x, y, z] 
Move the center of the display (equivalent to the center of the 
MAX box) to the given (x, y, z) point Objects on the screen will 
rotate about this point. 

Qualifiers 
FRQM=(x, y, 2) 
Specify what point to move the center from. Default is the previous 
CENTER, or center of the B/U[N box. 
hN=n 
Move the center to the new point in n fi-ames. 
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PLOT continued 

60 
Format: GO [number of frames] 

"GO n" means advance the display n frames. The default value for 
n is one. 

H O D  
Format: HOLD [number of frames] 

"HOLD n" means hold the display still for n frames. Default value 
for n is one. 

INTERACTIVE 
Format: INTERA- 

Temporarily enable interactive manipulation of the display. Typing 
 RETURN> returns control to the SCRIPT input. See "PLOT 
Mouse" for a description of interactive control of the display. 

STOP 
Format: STOP 

Signals the end of S 

VPOINT 
Format: VPOINT [x,y,z] or VPOINTIANGLES [phi,theta,radius] 

Change the viewpoint to the given (x,y,z) or @hi,theta,radius) posi- 
tion. Viewpoint is always looking toward the CENTER point. 

Qualifiers 
/ANGLES 
Viewpoint (as well as FROM viewpoint, if supplied) is in 
(phi,theta,radius) spherical coordinates. Default is (x,y,z) Cartesian 
coordinates 
/FROM=(x, y, 2) 
Viewpoint from which to move. Specified as (x,y,z) or 
(phi,theta,radius), depending on /ANGLES. Default is to move 
from previous viewpoint. 
/IN=n 
Move the viewpoint to the new viewpoint in n frames. 
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Format: QUIT 

Exit out of BLOT3D. Same as EXIT. 

/SAVE 
Save the journal file. Default is to delete it. 
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RAKES 

Format: RAKES 

Specify the starting locations and attributes of particle traces (and 
vortex lines, both of which are traced through a vector field). 

Qualifiers 

m @) 
/XYz 

Traces can be started at (i,j,k) grid points or at (x,y,z) physical 
coordinates. 

/ADD 
Rake specifications are to be added to the end of existing rake 
specs. This dces not work when the particle traces are read in with 
/READ=fde. 

/A?TRIBUTES @) 
mo UTES 

Controls whether attributes such as color, line type and thickness, 
and surface transparency are prompted for. 

/READ=file 
/WRITE=file 

Particle traces can be written out or read in to PLOT3D, allowing 
traces to be replotted later, or calculated elsewhere. See 
"File-format" for information on file structure. The default file 
type is .PAR. 

/+TIME @) 
/-TIME 
/+-TIME 

Controls whether traces in this rake are- followed in the plus, mi- 
nus, or both directions of the vector field. 
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/MAXPOINTS=n 
Set the maximum number of points for each particle trace segment, 
allowing a crude control on the length of the trace. Each trace 
MIGHT be made up of more than one segment, as a new segment 
is started when a trace continues in another grid. Currently, a par- 
ticle takes 5 steps to cross a computational cell; therefore, setting 
/MAXPOINTS=15 means that each trace will be roughly 3 cells 
long. 

The default value (and maximum) is /MAXPOINTS=2000. 

/SCALAR_RJNCTION=function number 
/NOSCALARARFUNmON @) 

Sets the function to be used to determine the color of the traces. 
Each trace will be colored according to the value of this function 
(which must be a scalar function) and the color map(s) specified 
using the CONTOUR command. If /NOSCALARARFUNCTION is 
selected, the color attribute color will be used. This is the default. 

Restriction 

Traces can be restricted to remain in computational planes. This is useful for 
plotting particle traces on symmetry planes or for simulating oil flow . For 
oil flow pictures, traces are often restricted to remain one computational 
plane above the surface (as the velocity on the surface is zero). 

Valid restrictions are W, IK, or JK. 

Trace files are read and written using FORTRAN UNFORMATXED VO 
(BINARY on IRIS/Unix) as follows: 

10 CONTINUE 

READ (unit, END=20) IRAKE, ITRACE, N, IGRID 

READ(unit) ( X ( 1 )  ,I=l,N), (Y(1) ,1=lIN) , ( Z ( 1 )  II=lIN) , (T(1) II=lIN) , 
C (RI(1) <X=l,N) , (RJ(1) ,I=l,N), (=(I) ,I=l,N) 
. . . 
GOT0 10 

20 CONTINUE 
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RAKES eontimed 

is the sake number, and will determine the at- 
tributes of the trace when it is drawn. is the trace number 
inside this rake, and N is the number of points to be read in the 
following record. PGlUD is the grid number for this part of the 
trace. The physical location (x,y,z) and time t is recorded for each 
point in the trace, as well as the (i j,k) coordinates, saved as red 
numbers to indicate both the cell number and position within the 
cell of the point. 

A trace may appear in the file as several segments, all with the s m e  
rake and trace number. 
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Format: READ 

Read input data files. 

Qualifiers 

/ID 
821, 
/3D @) 

Controls whether the input files are expected to be I-, 2-, or 3- 
dimensional. 

/%uZ=file @) 
Input standard grid file. 

/Q=fde P) 
Input standard Q file, including density, momentum, and stagnation 
energy per unit volume. 

/FUNrnON=file 
Input an arbitrary function. {Currently there is no way to plot an 
arbitrary function.) 

TASrn 
For multiple datasets in one file. (Not implemented.) (Intended to 
support time-varying solutions.) 

/wrGrn 
If the files contain multiple grids, in the multiple-grid form. 

@) 
nix) 

Controls whether the files are expected to be in F O R M  FOR- 
WllPTFED or UNE;O T E D  form. For character form, free- 
formats (READ(uni used. Under IRIS/Unix, I/O is done 
much more efficiently using C and straight BINARY files (which 
have no record information). Thus BINARY is the default under 
Unix. (Note that BINIBRY YO can be done from 
using OPEN( ..., FORM='BmAWY1).) 
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PLANES 
@) 

Specifies whether the data is to be read in planes (one plane per 
record) ar the whole thing at once. See "REAH> File-formats" for 
some examples of reads with /PLANES and . Note that 
/PLANES has no effect for reading other than 3D datasets. 

/CmCK @) 

Controls whether the default checking of Q data for zero or negative 
density or pressure is performed. Bypassing this check can speed 
up the Q file reading significantly. 

Indicates whether Q variables are scaaed (divided) by the detenni- 
nmt of the metric Jacobian, in which case this determinant is ex- 
pected as an additional Q variable. (This option may disappear, 
leaving the default of NOJACOBIM.) 

JBLArn 
m L  0 

Signals whether the X Y Z  file contains an integer may XI3 
a fourth (or rather n-dimension plus one) variable. At (i,j,k) points 
where I[BL,ANK=O, data will NEVER BE USED. 

[See Chapter 9, File Formats. In the on-line helpfie, file formats are given here, 
under REAID.] 
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Show the current status of some commands. Applicable commands 
are CONTOURS, FSURFACE, FUNCTION, MINMAX, PLOT, 
RAKES, SUBSETS, TEXT, VECTORS, VIEW, VPOINT, and 
WALLS. 

[Note that there is no slash between SHOW and the command to be 
shown: SHOW FUNCTION.] 
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SUBSETS 

Format: SUBSETS 

Allows parts of grids to be selected as "active". 

/GRID=grid number 
Specifies which grid these subsets are to be associated with (default 
is grid 1). 

/ADD 
These subsets are to be added on to the current list, rather than 
starting from subset number 1. 

/A?TRIBUTES 
I N O A r n U T E S  @) 

Controls whether attributes such as color, line type and thickness, 
and surface transparency are prompted for. Subset attributes are 
applied to GRID plots. {In the future, if NOATTRIBUTES is 
specified for certain types of plots, subset attributes would be used 
instead. ) 
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TEXT 

Format: TEXT ["line 1 "[ "line 2"]] 

Allows the entry of up to two additional lines of text (besides the 
title), to be centered above future plots. This text will continue to 
be used until another TEXT command is given. Current text can be 
"erased" by entering a eRETURN> in response to the prompt for 
text. (Text is prompted for if not entered on the command line.) If 
text is entered on the command line, be sure to enclose each line in 
double quotes. 
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VECTORS 

Format: VECTORS 

Sets vector plot characteristics, such as arrowheads, vector length, 
and associated scalar function for vector colors. 

/SCALAR_FUNCTION=function number 
/NOSCALAR-;eTNeTION @) 

Sets the function to be used to determine the color of the vectors. 
Each vector will be colored according to the value of this function 
(which must be a scalar function) and the color map(s) specified 
using the CONTOUR command. If /NOSCALA 
selected, the color attribute color will be used. This is the default. 

Sets various vector attributes. NOA UTES resets all every- 
thing to default values. Attributes are: 
Color - Vector color if 

NOSCALAR-mNmON is selected. 
Default is white. 

Vector scaling - whether or not the vector is scaled with 
the magnitude. Default is scaled. 

Vector length scale factor - default is 1 (a vector function of unit 
length will be drawn as one unit long. 

Arrowhead type - LINES @),FILLED, orNONE. 
Arrowhead scaling - whether or not the arrowhead is scaled 

with the vector length. Default is scaled. 
Arrowhead size factor - default value of 1 corresponds to 3/10ths 

the vector length for scaled arrowheads, 
1/50th the longest axis if not scaled. 

Line type - 
Line thickness - 
Symbol type - causes a symbol to be put at the base 
of the vector. 
Symbol size - 

See HELP AmRIBUTES for information on line type, etc, 
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Format: VIEW [view] 

The VIEW command is used for two cases: (1) to specify which 
axes are LO be horizontal and vertical for a 2D plot, and (2) to spec- 
ify which two spatid axes are to be used for 3D function surface 
(carpet) plots. Choices are: XY,XZ,YZ,UX,ZX,ZY 
,TOP,SIDE,FRONT . 
TOP,SIODE,FRONT are equivalent to XY,XZ,YZ, respectively. 



PLOT3D User's Manual 

Enter a viewpoint for a 3D plot. 

m z  @) 
/ANGLES 

Controls whether the viewpoint d be interpreted as an (x,y,z) 
point in space, or as phi,theta,radius values, corresponding to 
DISSPLA conventions. 
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WALES 

Specifies which parts of the grids should be drawn for all plots, in- 
dicating the grid "geometry" or "configuration" (hence the name 
WrnLS). 

Specifies which grid these walls are to be associated with (default is 
grid 1). 

/ r n D  
These walls are to be added on to the c m n t  list, rather than start- 
ing from wall number 9. 

Controls whether attributes such as color, line type and thickness, 
and surface m s p m n c y  are prompted for. 



Chapter 8. Data File Fomats 

By Pieter Bunixng 

This chapter shows the data file formats for PLOT3D. These formats are in the on-line 
help file, under READ fkformats. Most of the grid and solution generator programs 
supply the data already correctly formatted. One thing to check is that your solutions are 
calculated for the grid points, not at cell centers. 

Because PLOT3D is written in FORTRAN, your XYZ and Q files must be in 
FORTRAN, which is no problem because they are normally written from a FORTRAN 
program. PLOT3D reads three types of FORTRAN files: 

1) FORTRAN unformatted files - .dat extension. 
2) FORTRAN formatted files - .fmt extension. 
3) Binary files for the IRIS - .bin extension. 

N supports .dat or .fmt ffiles. The .dat (unformatted) are preferred 
than .fmt files. The .fmt files are used only when files that will 

work on any machine are desired. FORTRAN on the IRIS supports .dat, . h t  or .bin 
(binary); .bin is the default. On the IRIS 4D, FO unformatted is recornrnened (and 
READ with the /UNFORMATI'ED qualifier). Binary from FORTRAN doesn't work 
correctly on 4D's. 

The formats below will work for .bin or .dat files. For .fmt files, substitute 
@UNIT,*) for (IUNIT), and use the /FORMATTED qualifier with the READ command. 

8.2 Grid XYZ Files 

xyz - file single - grid 

I D  : 
READ ( I U N I T )  I D I M  
READ ( I U N I T )  (X  ( I ) ,  I=l, I D I M )  

2 D  : 
READ ( I U N I T )  I D I M ,  J D I M  
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READ ( I U N I T )  ( ( X ( 1 ,  J )  , I=l, I D I M )  , J=1, J D I M ) ,  

C  ( ( Y  ( I ,  J )  , I=1, I D I M )  , J = l , J D I M )  

3 D  (/WHOLE) : 

READ ( I U N I T )  I D I M ,  J D I M ,  KDIM 
R E A D ( I U N 1 T )  (((X(I,J,K),I=l,IDIM),Jrl,JDIM),K=l,KDIM)t 

C  ( ( ( Y  ( I ,  J , K )  , I=l, I D I M )  , J=l, J D I M )  , K = l , K D I M )  , 
C  ( ( ( Z  ( I ,  J , K )  , I=l, I D I M )  , J=1, J D I M )  , K = l , K D I M )  

3 D  ( / P L A N E S )  : 

READ ( I U N I T )  I D I M ,  J D I M ,  KDIM 
DO 1 0  K= 1 , K D I M  

R E A D ( I U N 1 T )  ((X(I,JrK),I=l,IDIM),J=l,JDIM), 
C  ( (Y  ( I ,  J , K )  , I=1, I D I M )  , J = l , J D I M ) ,  

C  ( ( Z  ( I ,  J , K )  , I=l, I D I M )  , J=l, J D I M )  
1 0  CONTINUE 

xyz - file with - IIBLANK 

3 D  (/WHOLE) : 

READ ( I U N I T )  I D I M ,  J D I M ,  KDIM 

READ ( I U N I T )  ( ( ( X ( 1 ,  J , K )  , I=l, I D I M )  , J=1, JDIM) t K = l , K D I M ) ,  

C ( ( ( Y ( 1 ,  J , K )  , I=l, I D I M ) ,  J=l, J D I M )  , K = l , K D I M ) ,  
C  ( ( ( Z  ( I ,  J , K )  , I=1, I D I M )  m, J D I M )  , K = l , K D I M ) ,  
C  ( (  ( I B L A N K ( 1 ,  J , K )  , I = l , I D I M ) ,  J=1, J D I M )  , K = l , K D I M )  

3 D  ( / P L A N E S )  : 
READ ( I U N I T )  I D I M ,  J D I M , K D I M  

DO 1 0  K= 1 , K D I M  
R E A D ( 1 U N I T )  ((x(I,J~K)~I=~,IDIM),J=~,JDIM)~ 

C ( ( Y  ( I ,  J , K )  , I=l, I D I M ) ,  J=l, JDIM) , 
C  ( ( Z  ( I ,  J , K )  , I=l, I D I M )  , J=l, JDIM) , 
C  ( ( I B L A N K ( 1 ,  J , K )  , I = l , I D I M ) ,  J=1, JDIM) 

1 0  CONTINUE 
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xyz - file multiple-grid 

3D (/WHOLE) : 
READ(IUN1T) NGRID 
READ (IUNIT) (IDIM (IGRID) , JDIM (IGRID) , KDIM (IGRID) , IGRID=l, NGRID) 
DO 10 IGRID= 1, NGRID 

READ (IUNIT) 

c (((X(1rJrK)r 
C I=lr IDIM(IGR1D) ) , J=1, JDIM(IGR1D) ) K=lr KDIM(IGR1D) ) , 
c (((Y(IrJ,K)r 
C I=lr IDIM(IGR1D) ) , J=lr JDIM (IGRID) ) I K=lr KDIM(IGR1D) ) f 

c ( ( (Z (1, JrK), 
C I=lf IDIM (IGRID) ) , J=lr JDIM (IGRID) ) I K=lr KDIM (IGRID) ) 

10 CONTINUE 

3D (/PLANES) : 
READ (IUNIT) NGRID 
READ (IUNIT) (IDIM(IGR1D) , JDIM(IGR1D) , KDIM(IGR1D) , IGRID=l,NGRID) 
DO 10 IGRID= 1, NGRID 
DO 10 K= l,KDIM(IGRID) 

READ (IUNIT) 
C ((X(IrJrK)fI=l,IDIM(IGRID))rJ~lrJDIM(IGRID))~ 
C ((Y(IrJfK)~I=lfIDIM(IGRID))rJ~lrJDIM(IGRID))r 
C ((Z(IfJrK)rI=l~IDIM(IGRID))rJ~lrJDIM(IGRID)) 

10 CONTINUE 

8.3 Solution Q Files 

Q f i l e  - 
Listed are some samples . . .  The Q header 

information (extra information at the beginning of each 
grid) includes the following: 
Freestream Mach number (FSMACH) 
Angle-of-attack (ALPHA) 
Reynolds number (RE 
Time (not used) (TIME) 
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Q - file single - grid (without Jacobian) 

ID : 
READ (IUNIT) IDIM 
READ (IUNIT) FSMACH, ALPHA, REr TIME 
READ(IUN1T) ((Q(IINX),I=lIIDIM),NX=1,3) 

2D : 
READ (IUNIT) IDIM, JDIM 
READ(IUN1T) FSMACHIALPHAfREITIME 
READ (IUNIT) ( ( (Q(1, J,NX) , I=l, IDIM) , J=l, JDIM) ,NX=l, 4) 

3D (/WHOLE) : 
READ(IUN1T) IDIM, JDIMIKDIM 
READ (IUNIT) FSMACH, ALPHA, RE I TIME 
READ (IUNIT) ( ( ( (Q (II J,KINX), I=lr IDIM) , J=1, JDIM) , K=lI KDIM) 
C NX=1, 5) 

3D (/PLANES) : 
READ (IUNIT) IDIM, JDIM, KDIM 
READ (IUNIT) FSMACH, ALPHA, REI TIME 
DO 10 K= IIKDIM 

READ (IUNIT) ( ( (Q (I, J,K,NX) , I=l, IDIM) , J=l, JDIM) ,NX=l, 5) 
10 CONTINUE 

Q - file multiple - grid (without Jacobian) 

3D (/WHOLE) : 
READ (IUNIT) NGRID 
READ (IUNIT) (IDIM(IGR1D) , JDIM(IGR1D) , KDIM(IGR1D) , IGRID=l,NGRIE 
DO 10 IGRID= 1,NGRID 

READ (IUNIT) FSMACH, ALPHA, RE, TIME 
READ (IUNIT) 

c ((((Q(I,J,KrNX)r 
C I=1, IDIM(IGR1D) ) , J=1, JDIM(IGR1D) ) IK=lI KDIM(IGR1D) ) ,. 
C NX=1, 5) 

10 CONTINUE 
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3 D  ( / P L A N E S )  : 

READ ( I U N I T )  N G R I D  

READ ( I U N I T )  ( I D I M  ( I G R I D )  I J D I M  ( I G R I D )  I KDIM ( I G R I D )  , I G R I D = l  I N G R I D )  

DO 10  I G R I D =  1, N G R I D  

READ ( I U N I T )  FSMACH, ALPHA, R E  I T I M E  

DO 1 0  K= l , K D I M ( I G R I D )  

READ ( I U N I T )  

C  ( ( (Q ( I ,  JI K I N X )  , I=1, I D I M ( I G R 1 D )  ) I J=lI J D I M ( I G R 1 D )  ) , N X = l f  5)  

1 0  CONTINUE 

8.4 Function Files 

Function - file single - grid 

I D  : 

READ ( I U N I T )  I D I M ,  NVAR 

READ ( I U N I T )  ( ( F  ( I  I NX) , I=l I D I M )  , NX=1 NVAR) 

2 D :  

READ ( I U N I T )  I D I M ,  J D I M ,  NVAR 

READ ( I U N I T )  ( ( ( F ( 1 ,  J I N X ) ,  I=l, I D I M )  , J=l, J D I M )  , N X = l , N V A R )  

3 D  (/WHOLE) : 

READ ( I U N I T )  I D I M ,  J D I M ,  KDIM, NVAR 

READ ( I U N I T )  ( ( ( ( F  ( I ,  J, K t  NX) , I=l, I D I M )  , J=1, JDIM) , K = l , K D I M ) ,  

C NX= 1, NVAR) 

3 D  ( / P L A N E S )  : 
READ ( I U N I T )  I D I M ,  J D I M , K D I M ,  NVAR 

DO 1 0  K= 1 , K D I M  

READ ( I U N I T )  ( ( ( F  ( I ,  J, K,NX) , I=l, I D I M )  , J=1, J D I M )  , N X = l ,  NVAR) 

1 0  CONTINUE 
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Function - file multiple-grid 

3D (/WHOLE) : 
READ (IUNIT) NGRID 
READ (IUNIT) (IDIM(IGR1D) , JDIM(IGR1D) , KDIM(1GRID) ,NVAR(IGRID) , 
C IGRID=l, NGRID) 
DO 10 IGRID= 1,NGRID 

READ (IUNIT) 
c ((((F(I,J,K,NX)r 
C I=l,IDIM(IGRID)), J=l,JDIM(IGRID)) 7K=17KDIM(IGRID)), 
C NX= l,NVAR(IGRID)) 

10 CONTINUE 

3D (/PLANES) : 
READ (IUNIT) NGRID 
READ (IUNIT) (IDIM(IGR1D) , JDIM(IGR1D) , KDIM(IGR1D) , NVAR (IGRID) , 
C IGRID=l, NGRID) 
DO 10 IGRID= 1,NGRID 
DO 10 K= l,KDIM(IGRID) 

REAR (IUNIT) 
C (((F(I,JIK,NX),I=17IDIM(IGRID)),J=1,JDIM(IGRID)), 
C NX=l,NVaR(IGRID)) 

10 CONTINUE 



Chapter lr0 Changing PLOT3D 
md Host Systems 

By Larry Pierce 

9.8 Summary 

PLOT33 is very powerful, it can calculate complex functions on millions of 
grid points. Running PLOT3D takes a lot of memory. This chapter explains what 
you need &om your system, and how you can modify the PLOT31D source cock to 
take up less space. See also Appendix B "Tools" for ways to use less memory. 

For those who want to change PL8T3D in other ways, there is a brief 
discussion of the overall structu~e of PLBT3D code , and discussions of changing 
to a different form of input data, different operating system, and different graphics 
library. 

9.2 Getting More Space on Host System 

You must have access to enough memory on your host system: 

IRIS 
On the INS, the amount of memory you can use is determined by the amount 

of swap space on the disk and by what else is running on the machine at the time. 
If you don't have enough swap space, your command to start PLOT3D (gBot3d) 
will be answered by "plot3d:no space." 

If you have enough space to run, but not to generate all the graphics to make the 
picture, then after "plot" you might get "out of space in gl-makeroom." 

To get around these problems, make simpler pictures, or increase swap space, 
which involves reformatting the disk, as explained in the IRIS manuals. Call User 
Support (415-694-4444) for help. 

VMSIVAX 
The system may ~ m t  allow you enough virtual memory. If you do not have 

enough to nm PLOnD, when you type "glot3d", it will say "quota exceeded." 
At this point, your system administrator needs to increase the on 
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your account, probably to 40,000 pages. See the "3.5 Release Notes, Known 
problems VMS" in section 7.2 of Chapter 7: Key 'Words/Help File. 

There is an additional system-wide limit on the system as to how big a job can 
be; that also has to be large enough. 

The most frequent problems are with particle traces, because they take a lot of 
disk space. You have to either do fewer traces or get more disk space quota. 

There are two kinds of quota on VMSNM: 
I. Vhual memory = page file quota. 
2. Disk space quota = blocks. 

If PLOT3D will not even staa, you need more page quota; if it crashes, you may 
need more disk space. 

9 3  Code Osganiza&isn 

Documentation of PLOT3D,Version 3 (by Pieter Buning, May 1986; modified 
by kamy Pierce, September 1988) 

PLOT3D sections: 
1. Commands 
Includes PRmRAM PLOT3D (called and included dimension for WORK 
in previous versions), B3DIN1, P3DERR, and P3DCOM (all in PLOT3D in previ- 
ous versions), and all the other subroutines for handling all commands (definition 
of syntax, setting up of information for execution, and execution of most 
commands). That is, 3.6: P R W M M  PEOT3D and P3DCOM 

3.5: unnamed main and PLOnD 
3. 2D 

Make 2D plots, including contour lines, line plots, vectors, 
particle traces, and shocks. 
a, Grid 

Grid plotting routines, such as walls, grid subsets, and hole 
boundaries. (Function numbers 0-99.) 

b. Scalar variables 
Calculation of variables, calling contour routines, plotting contour 
lines or function surface (line) plots. (Functions 100-199.) 

c. Vector variables 
Calculation of variables and plotting of vectors. 
(Functions 200-299.) 

d. Particle traces 
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Calculation of vector variable, handling of rake start 
and continuation points, saving and plotting of 
particle traces. (Functions 300-399.) 

e. Shock waves 
A "special" category for Euler/Navier-Stokes datasets. 
Calculation of necessary variables, calling special 
version of contour routines. (%;unctions 400-499.) 

4. 3D 
Make 3D plots, including contour lines, function surface 
(carpet) plots, vectors, particle traces, and shocks. 
a. Grid 

Grid plotting routines, such as walls, grid subsets, 
and hole boundaries. (Function numbers 0-99.) 

b. Scalar variables 
Calculation of variables, calling contour 
routines, plotting contour lines or function surface 
(carpet) plots. (Functions 100-199.) 

c. Vector variables 
Calculation of variables and plotting of vectors. 
(Functions 200-299.) 

d. Particle traces 
Calculation of vector variable, handling of rake start 
and continuation pints, saving and plotting of 
particle traces. (Functions 300-399.) 

e. Shock waves 
A "special" category for Euler/Navier-Stokes dataseas. 
Calculation of necessary variables, calling special 
version of contour routines. (Functions 400-499.) 

5- Functions 
All routines for calculating scalar and vector functions for 
EulerINavier-Stokes datasets. FUNNANI returns the name 
associated with any function number, and FUNSYM returns its 
symbol. For undefined function numbers, a blank space is returned. 

6. Particle tracing 
Routines for finding and tracing particles through an 
arbitrary vector field. 

7. Shock waves 
Function calculation and special contour routines needed for 
shock wave plotting. 
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8. Contours 
Routines for contour lines on 2D or 3D data planes, or 
surfaces through 3D data. 

9. Storage 
Routines to handle the initialization, allocation, and cleanup 
of WORK array space. This includes keeping track of where 
each array in WORK came from, whether they are currently in 
memory, and rereading them from the original input files if 
necessary to free space in WORK. 
Actually, "virtual memory" has not been implemented, but 
some of the structure necessary for it may be in the code. 
PLOT3D 3.5 can not page data out to a file (or page in). 
All you can use is what is in memory ... hence not "virtual" 
memory. PLOT3D 3.6 can't page idpage out data either; since 
dynamic memory allocation is used in 3.6, this is less important. 

10. Parser 
Routines for defining an "interactive environment" (prompt 
string, I[/O devices), command syntax (including command 
arguments, qualifiers, and qualifier arguments), translation 
of reds and integers to and from character strings, and 
handling of error, warning, and informational messages. 

1 1. Utilities 
General-purpose routines for copying or zeroing arrays, 
transposing arrays, computing the gradient of a vector field, 
and various other linear algebra routines (dot and cross 
product, normalize vector, etc.). 

12. IRIS2, DISSPLA, or GRAFIX, ETC. 
All routines dealing with plotting: initialization of graphics 
device, title, contour, and additional text routines, 
definition of viewing transformation, color changing, and 
point, line, and polygon drawing. All device-dependent 
routines, such as mouse interpretation and screen dumping for 
the IRIS. 

13. Unix or VMS 
Operating sys tern-dependent routines, such as how to interpret 
file names and types (file.DAT, file.PAR), set up keyboard 
attention interrupt handling, execute operating system 
commands, translate symbols, and find out if the program input 
is interactive or batch. 
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9.4 Changing PILOT3D to Use Less Space 

The first thing BLOT3D does is dimension the WORK array to equal the scratch 
space that the grids and Q files will be put into. That dimension should be large 
enough to hold 13 times the number of grid points. In versions 3.5 and before, that 
number can be changed, by editing the source code. Version 3.6 uses dynamic 
memory allocation, and changing NWORK will have no effect! 

Change one FORTRAN statement: 
PARAMETER (NWORK=3000000) 

The number in the METER statement may be different than what is 
shown here (because of differences in systems). Change the number as desired, 
and then compile the program. 

Usually this statement is located at the top of file "commands.f' (or 
"commands.for", "commands.ftn", etc., depending on what system you are 
running on). If there is no 'commands' file, search all the PLOT3D files using a 
pattern matching utility (e.g., use grep if your operating system is UNIX). 

For your information, W O R K  is the dimension of the real number array 
WORK, which is used as a space for grid, solution, and function data. Another 
thing that takes a lot of memory is the number of grids that PLOT3D can handle. 
To reduce required memory, change all occurrences of MGRID=50 to, e.g., 
MGRID=5. This is still effective in Version 3.6. 

Changing MGRID is not easy, because you have to change every 
PARAMETER statement that defines MGRID. To find each occurrence, use a 

ing utility on all the PLOT3D files. In every file that contains a 
R statement defining MGRID, you must change the dimension to 

whatever you wish, and be consistant: give the same value to MGRID wherever it 
occurs. 

9.5 Different Form of Input Data 

There is a simple technique, called "fooling PLOT3D" that is frequently used to 
plot functions that are not on the list. There are five solution variables in the Q file 
that PLOT3D reads verbatim, without making further calculations: 

Q1= function 100 
42 = function 160 
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Q3 = function 161 
Q4 = function 162 
Q5 = function 163 
You could put almost any kind of solutions in the five places in the Q file, and 

then use the above function numbers to read them and plot them. Use the regular 
READ command, except be sure to use the /NOCHECK qualifier, because your 
solutions would not satisfy the check. Only the grid functions and your special 
functions would be valid; the normal PLOT3B function calculations would make nr) 
sense. Use PLOTJFULLSCREEN or PLOT/FIGURE to suppress printing of 
function name, or, in version 3.6, use PLOT/NO . As an alternative to 
fooling PLOT3D, you could modify the source code, as described below. 

Users very often wish to define their own functions for their own application. 
A good example of this is converting PLOT3D to handle turbulence data 
(TURB3D). How does one approach these modifications? 

Obviously, the most fundamental things that must be changed are the function 
definitions and the input format. Let us first tackle the function definitions. 

Function definitions: 

Many of the functions are defined in one module called "functions." Depending 
on which PLQT3D you have (e.g.,VMS/DISSPLA, SUN, etc.) the "functions" 
module may or may not exist as a separate file. If it does exist as a separate file it 
will be called "functions.pk" (surprise!). If it doesn't exist as a separate file, then it 
is buried in a big file with a number of other modules. In this case, search the big 
file(s) for "SUBROUTINE SCAFUN". A search on this subroutine should land 
you somewhere in the middle of the "functions" module. 

Once you are in the functions module, you can modify the definitions for scalar 
or vector functions, function names, and function symbols. 

Function names are used within PLOT3D to check function numbers for 
meaning. The function number is passed to a function called 
returns the name of the function in a character string. If the function number is 
defined then the character string will be something like 'PIRESSURE' or 
'VORTICITY'. If the function number is not defined, then the character string will 
be a space and the user will get a message "Function number x is not implemented. 
Function numbers are checked in this manner before any space is allocated for a 
function variable, and before any function computation begins. So, if you plan to 
add/delete/change any PLOT3D functions, you should edit CITQN FUWNAM 
to reflect the additions/deletions/changes that you are making. 
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Function symbols might be used when doing function line or function surface 
plots (e.g., x vs coefficient of pressure, as a 2-D example). They are used as 
"shorthand" for the name of the function, as there is limited space on the screen or 
plotting gage. These symbols are defined for some functions, and if you change 
the functions you may want to add/delete/change corresponding function symbols. 
Edit CTION FUNSYM to do so. 

Hints to be used when adding/changing/deleting function definitions: 
In the "functions" module are all the definitions for scalar and vector 

functions. All scalar functions are executed from S'P3SRCIUT1NE SC 
N takes the function number as an input parameter and calls the 

appropriate subroutine(s) to calculate the scalar function (numbers 100-199). 
Likewise, all vector functions (numbers 200-299) are executed from 
SUBROU VECFW; VECFUN takes the function number as an input 
parameter and calls the appropriate subroutine(s) to calculate the vector 
function. 

In most cases, SCAFUN and WCFUN only call one subroutine to calculate a 
N calls scalar subroutines and 'VIE 
of the time. There are some fun 

more than one routine is called. For example, function number 180 (x 
component of vorticity) requires that vorticity (funct r 201) be 
calculated, and so VECWN is called from within S with a function 
number of 201 as a parameter; VE in turn calls a routine to calculate the 
vorticity (a vector quantity consisting of x, y, onents). In other 
cases vector functions are called directly from or scalar functions are 
called directly from VECWN. Keep your wits about you. 

There are a number of should be mindful of when 
changing the "functions EST/ defines a few 
freestream values (see t are used in the calculation 
of certain functions. ID/ defines fluid constants (see BLOCK 
DATA BIFLUID); n is referenced in other modules 
such as "commands enced in the "functions" 
module, and contains the values input from the header record of your solution 
file (FSMCH, ALPHA, RE, ). If you want to add/chan 
from the header record, you must change all occurrences of CO I 
in all the files to reflect the changes. 

The particle trace functions are defined in a separate module, called "particles". 
PARTI2 and PART13 are two subroutines that reside in this module. The 
particle tracing capabilities of this module are believed to be general enough so 
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that particles can be traced through any (sensible) vector field. In the case of 
PLOmD, velocity and vorticity are the vector fields used for making particle 
traces. However, one could conceivably use the vector field from some kind of 
magnetics study to trace "magnetic lines." 

There is also a separate module, "shocks," used for calculating shock 
locations based on pressure gradient. These routines are modifications of the 
contour routines. 

Input Format 

If you are changing PLOT3D to fit your application, you'll probably need to 
change the input format. To change the input format of the solution file you'll have 
to modify the "comands" module, and possibly others. Anyway, in the 
"commands" module is a subroutine READQ. This subroutine is a good place to 
start when attempting to modify the input format of your solution file; it reads the 
problem dimensions, reads the header information, and reads all the solution 
variables; note that space must be allocated in the WORK array for the solution data 
(space is not allocated for the dimensions or header info), and it is in subroutine 
READQ that the space requirement is computed and space in WORK allocated. 
Hence, you must make changes to READQ (and possibly to routines that it calls) if 
you add/change/delete solution header values, or if you add/change/delete solution 
data values. The header information is read in READQH, and stored in 
COI'iOTON/GRIDS/, as mentioned previously. 

You could change the fonnat of the grid file as well, but this could require vast 
changes in the PLOT3D code. For example, if you wanted to use a triangular grid 
scheme rather than a rectangular one, you'd probably have to make quite a few 
changes throughout the code. READX is the routine in the "commands" module 
that takes care of grid file input. 

QCHECK (functions.f) (formerly READCK} for Checking Solutions 

Another note: subroutine QCHECK in the "functions" module, checks for bad 
pressure, and bad density for every grid point as the solution data is read in. If you 
are changing the nature of the solution data, you'll probably want to change 
QCHECK. 

Yet another note: in Version 3.6, subroutine REMJAC in the "commands" 
module checks for bad Jacobian (if you have it) and then removes Jacobian 
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information fkom the solution data. You may need to m d f y  or eliminate this 
routine as dictated by your application. 

9,6 Different Operating System 
Changing to a different operating system will require changes in the opefating 

system dependent module(s) of the PLOT3D code. For example, if you have the 
DPSSPLA version of BLOT3D and wanted to port the code from 

then you would have to make changes in the file 
"vms.fm". In some cases you may have to modify a number of P;ORmAN, C, or 
assembly modules. See also section 9.3. 

9.7 Different Graphics Library 
The graphics library dependent code is typically organized into a single mdlule. 

For example, if you are porting your V S DISSPLA version of PLOT3D to 
use another graphics library, you would need to change file "disspla.forW. See also 
section 9.3. 



By Larry Pierce 

Errors from version 3.6 are included in this chapter. 

This chapter is divided into two sections: error messages and warnings. 
Lower case letters such as 'kx" are used to indicate variables, 

For IRISICray2 error messages, users should check to see that the version 
numbers on BLOT3D and PLOT3D-ECL match; there might be the wrong 
version of one. 

68.2 Error Messages 

E m  messages have the following format: 

Error. 
blah blah blah . . . 

Here is the list of PE8T3D error messages, with comments and suggestions: 

/SCALE - FACTOR argument x not recognized as a real number or AUTO. 

You issued a command (like FSUWACE) with the /S&lAEEEFACTOR=x 
qualifier. The argument x you gave was not the string "AUTO" and was ndt a real 
number. Try the command again with "AUTO" or with a real number. 

/6NA&LS - ORHGm argument not recognized as a real number or AUIFO. 

You issued a cornand  (like FSUWACE) with the NAEES-BIPIGIN=x quali- 
fier. Thb: qualifier argument x you specified was not the string "AUTO" and was 
not a real number. TFry again with "AUTO" or a real number. 
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A filename is WE D for won-TEXT files. 

If you are LISTing your grid, solution, or function data in a format such as 
FORMATTED, UNFO TTED, or BINARY, you must specify an output file 
name (listing will not go to the screen unless you use the default list format, 
TEXT). You can specify a filename with the /OUTPUT=x qualifier. 

A negative point limit is not valid. 

If your are using the RAKE command with the /MAXPOINTS=n qualifier, you 
must specify a positive n for the maximum number of points per trace segment (a 
trace segment is that part of a trace that lies within one grid). 

Ambiguous command x. 

You tried to issue a command, but didn't supply enough characters for PEOT3D 
to uniquely identify the command. For example, if you typed in " R  as a com- 
mand, PLOT3D would not know if you wanted "RAKES" or "READ" or what- 
ever. Supply more characters in the command next time. 

Ambiguous qualifier x 

You issued a command with a qualifier that could not be uniquely identified. 
For example, suppose that you gave the command "CONTOURS" with the 
qualifier "/A." PLOT3D would not know if you meant 
"CONTOURS/AUTOMATIC" or "CONTOURS/ATI'RIBUTESSt' Supply more 
characters in your qualifier next time ("/AU" or "/ATw would be enough in this 
case). 

An increment is required if you give both a start and an end. 

You issued a command like "CONTOUR/MANUAL" which requires that real 
number set(s) be input (a real number set is three real numbers in this order: start, 
end, increment). You specified two real numbers (a start and an end) but did not 
give an increment. Try it again. If you typed " 1.2." you should have typed "1.2. 
x" (where x is a real increment). 
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Arwment length exlsee& internal storage capacity. 

You typed in a command or qualifier argument that was just too long. You 
might see this message if you typed something like this: "FS 
FA~OR=supercalifragilisticexpialiioustt where "supercaliEragi1isticxpiali- - 

docious" is the qualifier argument. 

Argumenks are not allowed *th quali6er x 

You typed in a command with a qualifier and a qualifier argument, but no 
qualifier argument was expected. You would see this message if you typed 
"LIST FUNCTION /B1[NARY=density.binW (where "density.binW is the qualifier 
argument). In this case, you meant this: 
"LIST ]F~TNC~ONBINARY/OUTBUT=~~~S~~~.~~~~~. 

Arrowhead type x is ambimous. 

You probably should not see this error message, because the arrowhead types 
are "LINES", "FILLED", or "NONE", and there is no chance for ambiguity. If 
you do see this error message, call me. 

Arrowhead type x not recognized. 

You input an arrowhead type (look up the VECTOR command) that is not 
recognized as "LINES", "FELED", or "NONE"' Try again with one of these 
arrowhead types (can be abbreviated "L", "F", or "Nu, respectively). 

Associated scalar function number x is not impiemented. 

You supplied a scalar function number that is not implemented. 'Fry "HELP 
FUNCTION SCALAR" in PLOT3D to see a list of implemented scalar functions. 
Or see FUNCTIONS in Chapter 7. 

Attribute type x is ambiguous. 

You supplied some kind of attribute type that PLOT3D could not uniquely iden- 
tify. I do not have a handy example of this, but try typing in more characters (the 
golden rule of PLOT3D and V U N M S ) .  
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Attribute type x no& recognized. 

You supplied some kind of attribute type that PLOT3D could not recognize. 
For example, if you responded to the following prompt, "LINES, SURFACES, 

_LINES, COLOR-COWOURS, or DOTS?" with this, 
"PINK-ELEPHANTS" then PLOT3D would give you this error message!! 

Axis x is ambiguous. 

You gave a command like PLOT/UP=a where a specifies the "up axis". The 
axis a you specified could not be uniquely identified. For example, if you typed 
"PLOT/UP=+", PLOT3D wouldn't know if you meant "PLOT/UP=+XM, 
"PLOT/UP=+YW, or "PLOT/UP=+Z". Again, use enough characters. 

Axis x not recognized. 

You gave a command like PLOT/eJP=a where a specifies the "up axis". The 
axis a you specified could not be identified. For example, if you typed 
"PLOT/UP=K", you would get this error message. Try "HELP PLOT /UP" in 
PLOT3D for a list of valid axis names. Or see third page of PLOT in Chp. 7. 

Bad RGB value, color reset to BLACK. 

You specified a bad RGB color somewhere while using PLOT3D. For example, 
if you typed "RGB - 1. 1. 1." you would see this message. Try "HELP AT- 
TRIBUTES COLOR" for help with colors in PLOT3D. RGB values must be be- 
tween 0 and 1. 

Bad RGB value, color reset to WHITE. 

You specified a bad RGB color somewhere while using PLOT3D. For example, 
if you typed "RGB - 1. 1. 1 ." you would see this message. Try "HELP AT- 
TRIBUTES COLOR" for help with colors in PLOT3D. RGB values must be be- 
tween 0 and 1. See Attributes, near the end of section 7.2 in this manual. 
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Bad RGB value. 

You specified a bad RGB color somewhere while using PLOT3D. RGB values 
must be between 0 and 1. See Attributes, section 7.2 in this manual. Try "HELP 
A UTES COLOR" for help with colors in PLOT3D. 
Bad grid number. 

You gave a bad grid number in some PLOT3D command (like SUBSETS). 
Make sure that your grid number is a positive integer, and that it corresponds to 
an actual grid that has been read in. 

Bad status from RCVGRA. 

You tried to PLOT something while running the IRTS/Cray2 version of 
PLOT3D. For some reason, the plot information did not get from the Cray2 to the 
IRIS, or was garbled. Try PLOTing again. See Chapter 11, section 11.4. If 
problems persist, call me. 

Bard status from SNBMSG sending "plot3d-let doneqhessage. 

You tried to PLOT something while running the IRISlCray2 version of 
BLQT3D. The PLQT3D-LCL program on the IRIS could not send a message to 
the Cray2 PLOT3D. See Chapter 1 1, section 1 1.4. 

Bad statlas from SmnllSG sending "plot3d-lcl readys' message. 

You tried to PLOT something while running the IRIS/Cray2 version of 
PLOT3D. The PLOT3D-LCL program on the IRIS could not send a message to 
the Cray2 PLOT3D. See Chapter 1 1, section 1 1.4. If problems persist, call me. 

Call to Unix SYSTEM(3S) failed in SYSCOM. 

You tried to: 1) execute an operating system command from the PLQT3D 
command line, by typing "$" followed by the system command, or 2) escape to 
the operating system by typing "$" followed by <return> while running PLOT3D. 
For some reason, PLOT3D was unable to get the operating system to cooperate. 
If you were trying to execute a system command, check your typing to make sure 
that you didn't misspell. Also check swap space limit (see Chapter 9.2). Let me 
know if this continues to be troublesome. 
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Can9$ do z-buEering from mISRGB mode. Use PLOTIHWPS or m38SSPNGLE 
instead. 

You did a plot with PLOTmISRGB and then hit the "Z" key in an attempt to Z- 
buffer the image. I N S  hardware does not permit z-buffering with RGB mode, so 
re-plot with PLOT/rruS or PLOTfiRISSINGLE instead. 

Can't have more than x graphies ports. Please delete one or more ports.. . 
You are running PLOT3D under MEX, and have the maximum (x) number of 

graphics ports open already. Delete at least one before you ask for another one. 

Canq$ make a QMS page from RGB mode. 

You tried to make a QMS screen dump ("Q key while plot is on the screen) 
while in RGB mode. Try "PLOT/IRIS" or "PLOT//IRISSINGLE" instead. Note 
that your colors may change (but the QMS dump is in black and white). 

Canq$ use ALL as an end value. 

You issued a command like WALLS that asks for an integer set (3 integers or 
"ALL"). You typed something like "1 ALL" when you should have typed "ALL". 
Read up on the "WALLS" or "SUBSETS" commands. 

Color x is ambiguous. 

You specified a color name like "BL" which could mean "BLUE" or "BLACK". 
Use enough characters to identify the color name uniquely, like "BLU" or "BLA" 
in this case. 

Color x not recognized. 

You specified a color name that was not recognized. Valid color names are: 
BLACK, , BLUE, CYAN, GREEN, YELLOW, RED, MAGENTA, and 
RGB. 
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Command length exceeds internal storage capacity, 

Perhaps you gave a command line that was just too long for PLOT3D to handle. 
See if you can get the same job done by using two or more shorter command 
lines. 

Command x not recognized. 

You gave a command like "GETTnaE-C ", which PLOT3D does not rec- 
ognize. Try giving PEOT3'6) a valid c o m a n d  ( l i e  "WALES ", "SUBSETS", 
"PLOT", or whatever), or get your own coffee. See Chapter 12, section 12.3 for a 
complete list of commands, and Chapter 7, section 7.3 for explanations of the 
commands. 

Contour surhees are not implemented for 2D plots. 

Contour surfaces do not make sense for 2D plots. 

Couldn't make window x ~urrent. 

You were sunning PLQT3D under mex or 4sight (on an INS), and got this 
message. Perhaps you gave a bad argument to PLOT/OmIIQ%AY=x ... check your 
window numbers. If this one is troublesome, give me a call. 

IDICOMEEB output Glername x is too long. Limit is 23 characters. 

Shorten your Di ieOmD filename to at most 23 characters in all. 

Data is in a nonstandard form of 2D--%Dm, JDIM, or is 1 and the 
corresponding %, Y, or Z is not all zero. Subroutine VORTIC is not set up to 
calculate this vorticity. 

Basically what you have is a 3D data set (an I, J, and K) that has only one com- 
putational plane (e.g., H(DIM is 1) but varies in X, Y, and Z (is., computationally 
it is 2D, but geometrically it is 3D). PLOT3D cannot calculate vorticity because 
it cannot be sure what all the derivatives should be (it makes no assumptions). 
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Data is in a nomtandard form 04 2D--IDM, $DIM, or DM is 1 and the 
corresponding X, Y, or Z is not all zero, Subroutine x Is not set up to 
calcullate this &vergenee. 

Basically what you have is a 3D data set (an I, J, and K) that has only one com- 
putational plane (e.g., K D M  is I), but varies in X, Y, and Z (i.e., computationally 
it is 2D, but geometrically it is 3D). PLOT3D cannot calculate divergence 
because it cannot be sure what all the derivatives should be (it makes no 
assumptions). 

Data is in a nonstandard form of 2D--BrDM, JDIM9 or DM is 1, and the 
correspmding X, Y, or Z is not all zero. Subroutine GRAD b not set up to 
calculate this vorticity. 

Basically what you have is a 3D data set (an I, J, and K) that has only one corn- 
putational plane (e.g., KDIM is 1) but varies in X, Y, and Z (i.e., computationally 
it is 2D9 but geometrically it is 3D). PLOT3D cannot calculate vorticity because 
it cannot be sure what all the dekvatives should be (it makes no assumptions). 
End-of-fik reading FUNCTION DATA file, grid x9 plane y. 

You were E m i n g  a CTION DATA file, and an end-of-file was encoun- 
tered. Your data file is probably screwed up, so it would be a good idea to re-do 
it. Make sure that the grid dimensions agree with the number of function values 
in the filc. 

End-of-file reading FUNCTION DATA filee, grid x. 

Same as the above message, except this is WN[OEE format, not PLANES. 

End-of-file reading problem dimensions in FWCTION DATA file. 

Same as the above message, but you know that the end-of-fie was encountered 
in the problem dimensions ( D M ,  JDIM, KH)M, . . .). 

End-sf-Ele reading Q DATA file, grid x, plane y. 

You were WADing a Q DATA file, and an end-of-file was encountered. Your 
data file is probably screwed up, so it would be a good idea to re-do it. Make sure 
that the grid dimensions agree with the number of values in the file. 
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End-of-file readinag Q DATA filee, grid x. 

Same as the above message, except this is WHOLE format, not PLAmS. 

5 

End-of-file reading Q DATA header record, grid x. 

Same as above, but you know that the end-of-file was encountered in the Q 
DATA header record ( F S W a ,  ALPW, RE, TIME). 

End-of-Rle reading problem dimensions in Q DATA file, 

Same as the above message, but you know that the end-of-file was encountered 
in the problem dimensions (DM, JDM, H(DW/I, . . .). 

End-of-file reading XMZ DATA file, grid x, plane y. 

You were REAB)ing a Q DATA file, and an end-of-file was encountered. Your 
data Ne is probably screwed up, so it would be a good idea to re-do it. Make sure 
that the grid dimensions agree with the number of values in the file. 

End-of-file reading XYZ DATA file, grid x. 

Same as the above message, except this is WHOLE format, not PLAmS. 

End-of-file reading problem dimensions in XUZ DATA file. 

$ m e  as the above message, but you h o w  that the end-of-file was encountered 
in the groblerh dimensions (DIM, JDM, D M ,  . . .). 

End-of-file reading frame x in RAS file y Picture save aborted. Rle mlast be 
fixed before it can be used. 

You hit the "P" key ("R" in 3.6) in an attempt to save the plot you are looking at. 
PLOT3D hit an unexpected end-of-file in the existing part of the WS: file you are 
writing to. You will probably have to start from the beginning again. 
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Error posiiftisning RAS file x in frame y Picture save aborted. File must be 
fixed before it can be used. 

You hit the "P" key ("R" in version 3.6) hoping to save your current plot (and 
you have probably hit the "P" key previously in this PEOT3D session), and 
PLOT3D didn't like the RAS file. You will probably have to start over from the 
beginning. 

Error reading FUNCTION DATA file, grid x, plane y. 

An error was encountered while READing a FUNCTION data file. Most likely 
a bad integer or real number was encountered, so you will have to re-do the 
IFUNCTION data file. 

Error reading FUNCTION DATA file, grid x. 

Same as above, but the file is in W O L E  format. 

Error reading problem dimensions in FUNCTION DATA file. 

Same as above, but you know that the error occurred while reading the problem 
dimensions (IDEM, JDIM, . . .). 

Error reading HELP file x 

You are using the PLOT3D "HELP", and for some reason PLOT3D doesn't like 
the HELP file it is reading. Call for help. 

Error reading Q DATA file, grid x, plane y. 

An error was encountered while READing a Q data file. Most likely a bad 
integer or real number was encountered, so you will have to re-do the Q data file. 

Error reading Q DATA file, grid xe 

Same as above, but the file is in WHOLE format. 
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Error reading Q DATA header record, grid x. 

Same as above, but you know that the error occurred while reading the header 
record ( F S M A a ,  ALPHA, RIE, T 

Error reading problem dimensions in Q DATA file. 

Same as above, but you know that the error occurred while reading the problem 
dimensions (DM, DIM,  . . .). 

Error reading XYZ DATA file, grid x, plane y. 

An error was encountered while W i n g  a Q data file. Most likely a bad 
integer or real number was encountered, so you will have to re-do the Q data file. 

Error reading XYZ DATA file, grid xe 

Same as above, but the file is in WHOLE format. 

Error reading problem dimensions in XYZ DATA file. 

Same as above, but you know that the error occurred while reading the problem 
dimensions (DM, DIM, . . .). 

Error reading frame x in RAS file y. Picture save aborted. File must be 
fixed before it can be used, 

You hit the "'P" key ( " R  in version 3.6) in an attempt to save the plot you are 
looking at. PLOT3D didn't like something it found in the existing part of your 
RAS file. You will probably have to start from the beginning again. 

Error writing frame x in RAS file y . Picture save incomplete. File must be 
fixed before it can be used. 

You hit the "P" key ( " R  in version 3.6) in an attempt to save the plot you are 
looking at. For some reason PLOT3D could open the RAS file, but could not 
write to it. You will probably have to start from the beginning again. 
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Expecting a qualifier. 

You typed something weird like "PLOT/", which made PLOT3D think that a 
qualifier should be there. Type "PLOT" or "PLOT/somethingW instead. 

Expecting qualifier arguments. 

You typed something like "PLOT/UP=", which made PLOT3D expect an axis 
name as an argument. Type "PLOT/UP=cucis-name" instead. See Chp.7, PLOT . 

Feedback buffer OVERFLOW in subroutine PSDRW. 
Buffer is dimensioned x. 
Program may be corrupted. 
IRIS manual says this shouldn't happen! 

You hit the "P" key while looking at a plot on your IRIS in hopes of getting a 
Postscript draw file. The complexity of the image being processed was great 
enough to cause an array overflow, and so the PLOT3D program may be 
corrupted. Terminate your PLOT3D session (use exitlsave). The Postscript file 
may be incomplete. If you really need a Postscript draw file of that particular 
image, call me and we'll talk about re-dimensioning the arrays. 

Feedback buffer OVERFLOW in subroutine PSDRW. Buffer is dimensioned 
x. Program may be corrupted. IRIS manual says this shouldn't happen! 

This message would indicate a bug in the IRIS graphics interface. Let me know 
if you ever see it. 

File x does not exist. 

Probably you told PLOT3D to READ something from a file that it could not 
find. If files are not in your current working directory, give the path name in 
quotes. Check your spelling. See Chapter 3, section 3.3. 

Function number x has not been implemented. 

You specified a function number (with the FUNCTION command or some other 
command) that does not correspond to an implemented PLOT3D function. Try 
"HELP FUNCTION" in PLOT3D for a list of implemented functions. 
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Function number x is ataoe innp8emen&ede 

You specified a function number (with the FUNCTION command or some other 
command) that does not correspond to an implemented PLOT314 function. Try 
"HELP FUNCTION" in PLOT314 for a list of implemented functions. 

Function x is not a scalar function. 

You specified a function number (in RAKES or VECTOR perhaps) that does 
not correspond to a scalar function. Recall that scalar function numbers are 100- 
199, and not all function numbers in that range are implemented. Try "HELP 
FUNCTION SCALAR" in BEOT3D for a list of implemented functions. 

Function x is not a scalar or vector function. LIST FUNCTION is only 
supported for scalar or vector functions. 

You tried to LIST FUNCTION, but your current function (set in the most recent 
FUNCTION c o m a n d  you gave) is not a scalar or vector function, so BLOT314 
won't do it. Recall that scalar function numbers are 100-199, and vector function 
numbers are 200-299, and not all function numbers in those ranges are imgle- 
mented. Try "HELP FUNC SCAE" or "HELP FUNC VECTOR" for help with 
function numbers. Or see FUNCTION in Chapter 7. 

Function x is not implemented. 

You specified a function number (with the W N m I O N  command or some other 
command) that does not correspond to an implemented PLOT3D function. 'Fry 
"HELP FUNCTION SCALAR" in PLOT3D for a list of implemented functions. 

Incompatible qualifier combination x and y 

You gave a command like "PLOTfiRISiRGBfiRISSINGLE1' in which the quali- 
fiers are in direct conflict. In this case note that the IRIS can only be in one mode 
at a time, and so it does not make sense to specify two modes. Choose one . 

Input file stack is full. 

You did an @command-file in PHX)T3D, and that command file called another 
command file, etc., so many times that PLOT3D could not handle it. Change 
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your command files so that the calling stack is not so deep (make the calling 
structure "flatter"). 

hput line was too long. 

You input a command line that was simply too long for PLOT3D to store. Can 
you find a way to get the same job done with two or more shorter command lines? 
If not, maybe you can reconfigure PLOT3D to accept longer command lines (call 
me for help on this). 

Insufficient number of arguments. 

You input a command, but did not supply enough arguments. Try using 
"HELP" with your command, to find out how many arguments it is expecting. 

Integers less than 1 are not valid indices. 

You input an integer less than one (probably in a WALLS, SUBSETS, or 
RAKES cornmand) when PLOT3D was expecting something like an I, 9, or K 
grid index. Do the command again, and make sure your indices make sense (i.e., 
are at least one, and are within the grid). 

Internal storage exhausted while getting space for variable x grid y. Variable 
length was z, available free space was n. Automatic paging of variables has 
not been implemented. 

This basically means that PLOT3D is out of memory. No more grids, 
solutions, or computed functions can be stored, and the best thing to do is quit. It 
might be possible to reconfigure PLOT3D so that it can store more data. See 
Chapter 9. 

Invalid index x. 

You were probably in a WALLS, SUBSETS, or WAKES command, and you in- 
put an index that PLOT3D didn't like. Make sure that your index is a positive 
integer (and is within the grid if it is an I, J, or K index). 
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hvalid integer x 
PLOT3D was expecting an integer, and what it took as input was not an integer. 

Don't give decimal points with integers, and don't give exponential notation. 
Make sure yous integers are separated from other arguments by spaces or 
COKUIl8S. 

hvaBid real number x 

PLOT3D was expecting a real number, and got something else as input. Try 
again, and make sure that your real number does not contain any extraneous char- 
acters. 

It will be dif6caaBt $a make a plot with no data. 

You tried to do a screen durnp sf your current plot, and for some reason 
PLOT3B thinks that there are no data. Call me. 

LIST type x is not unique. 

If you get this command call. me! LIST types are XYZ, Q, and FeTNClgION, 
and you sh~uld  not get this error message! 

LIST type x not recognized. 

You gave the LIST x command, but PkOT3D could not recognize x as "XYZ", 
"Q,,, or "FUNCTION". Try again. 

Line type x is ambiguous, 

You gave a line type that can not be uiliquely recognized. For example, if you 
" PLOT3D wouldn't know if you meant "C OT" or 

"CHAINDASM". Give more characters. Try "HELP AmR & % ~ "  for a list of 
valid line types. Or see Attributes in Chapter 7, section 7.2. 

Line type x not recognized. 

You gave a line type that can not be recognized. Tr)l "HELP ATTIP E ~ "  for a 
list of valid line types, Or see Attributes in Chapter 7, section 7.2 
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Mfaa&cshing right parenthesis not found, 

Try giving the same command, but make sure that your parentheses match. 

Mesmge from P L B T 3 D C L  n d  recognized, Meaage was x Exgwting 
*'pld3d - Icl doneePo 

This message should only appear if you are running the EtISICray2 version of 
PLOT3D. It means that the PLOT3D running on the ERIS sent a message to the 
PLOT3D running on the Crayr! that was garbled. Call me. 

Message from PLBT3D - LCL mot recognized. Message was x Expecting 
"pBot3d-Id readye'' 

This message should only appear if you are running the EtISICray2 version of 
PLOT3D. It means that the PLOT3D running on the IRIS sent a message to the 
PLOT3D running on the Cray2 that was garbled. Call me. 

Message from remote PLOT3D mot recognized, Message was x Expecting 
"plot3d starting plot." or "plood 

ghls message should only appear if you are running the IRIS/Gray2 version of 
PLOT36), It mans  that the BLOT3D running on the Cray2 sent a message to the 
PLOT3D running on the IRIS that was garbled. Call me. 

Multiple qualifier arguments must be enclosed in parentheses, 

'\Nhen using a command like " mT/FROM=(1.,2.,3)", note that the argu- 
ments I., 2., and 3. must be enclosed in parentheses. 

NVAR exceea internal array dimension for scratch space in routine 
PCLrnE. 

You did a CONTOUWCUBIC followed later by a PLOT command. The 
routine that does the parametric cubic interpolation ran out of scratch space. If 
you really need to do this, call me and we'll try to make more scratch space. 
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No BLANK data for grid x. LIST aborted. 

You did a "LIST" command, and PLOT3D was expecting some IBLANK data, 
but couldn't find it. You probably did a "READ/BLANK" command on an grid 
file that didn't contain IB data. 

Ns Q data for grid x. LIST aborted. 

You did a "LIST Q" command, and PLOT3D could not find any Q data. Try 
reading in the Q data! Make sure that the number of grids is the same in your 
XYZ and Q data files. 

No XYZ data for grid x. LIST aborted. 

You did a "LIST X Y Z  command, and PLOT3D could not find any XYZ data. 
Try reading in the XYZ data! Make sure that the number of grids is the same in 
your XYZ and Q data files. 

No argument between commas. 

You typed in something strange like "1,,10". Try it again, but make sure you 
put arguments between your commas! 

No command on line. 

PLOT3D was looking for a command, but didn't find one. Hit <RETURN> a 
few times, and continue where you left off. 

No free unit numbers available. 

This might indicate a PLOT3D bug. There are routines GETLUN and 
FRELUN that get and free-up logical unit numbers for FORTRAN YO, and if 
they are not properly matched, PLOT3D could run out of unit numbers. Call me 
or look at your PLOT3D source. 
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No good way to abort at this point. Please try again. 

This message should only appear if you are running the IRIS/Cray2 version of 
B m T 3 D .  It means that you gave a bad IRIS workstation name, and so you 
should s ta t  over again. 

The IRIS has 3 possible display modes out of which at most 2 can be installed. 
The 3 possible display modes are 60Hz, 30Hz, or NTSC. This message indicates 
that your PRES cannot do 30Hz mode. Try 60Hz or NTSC. 

No hardware for 60Mz mode, 

The IRIS has 3 possible display modes out of which at most 2 can be installed. 
The 3 possible display modes are 60Hz, 30&, or NTSC. This message indicates 
that your WIS cannot do 60Hz mode. Try 30Hz or NTSC. 

No hardware for NTSC mode. 

The WIS has 3 possible display modes out of which at most 2 can be installed. 
The 3 possible display modes are 60Hz9 30Hz9 or NTSC. This message indicates 
that your IRIS cannot do NTSC mode. Try 30Hz or 60Hz. 

No qla~allifiw argument betmen commas, 

You typed in something strange like "1,,1OW. Try it again, but make sure you 
put arguments between your commas! 

No qualifiers allowed. 

You issued a command like " UTBUT=map.txtw, but there are no quali- 
fiers allowed with the MAP command! 
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No room in information tables for another variable name for grid x. 
Maximum number of variables per grid is y; trying to get space for new 
variable z. 

Indicates that PLOT3D is out of memory. Quit, and see if PLOT3D can be 
reconfigured to meet your larger memory requirements (call me for help). 

No translation for symbol x. 

You did an 'x' where x is some symbol you wanted to use. PLOT3D is telling 
you that the symbol x is undefined. Try redefining it, by doing "$x :== definition" 
on VAXNMS (PLOT3D running or not running), or by doing "setenv" from your 
U N E  shell (PLOT3D not running). 

No translation for zero-length symbol ". 
You did a ", which does not make sense. There must be at least one character 

between the quotes. 

Not enough arguments for qualifier x 

You did not supply enough arguments for the command qualifier you used. Try 
using HELP with the command and qualifier in question, for information about 
what qualifier arguments are expected. 

Number of arguments exceeds internal dimension limit of x. 

You used too many arguments with the last command you issued. If you are 
confused, try HELP with the command in question. 

Number of frames must be greater than or equal to 1. 

You were doing PLOT/SCRIPT, and in one of your script commands (such as 
CENTER, GO, HOLD, or VPOINT) you specified a number of frames that was 
less than 1. You cannot animate anything in less than one frame(s). Do the 
command again, and this time make sure to specify a sensible number of frames. 
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Number of multiple grids exceeds internal dimension of x. y grids are in the 
file. 

You probably tried to read in a multiple-grid XYZ file and PLOT3D is telling 
you that it doesn't have enough memory for all those grids. It is possible to "re- 
configure" PLOT3D by changing all occurrences of "MGRXD=xn to "MGRID=yW 
(or larger). See Chapter 9. 

Number of qualifier arguments exceeds internal dimension limit of x. 

You used too many qualifier arguments (the maximum number is x)  with a 
qualifier in your last PLOT3D command. Try "HELP" in PLOT3D with the 
command and qualifier, so PLOT3D can tell you what qualifier arguments are 
expected. Or look up the command in Chapter 7. 

Number of qualifiers exceeds internal dimension limit of x. 

You used too many qualifiers in your last command. Try "HELP" in PLOT3D 
with the command, so PLOT3D can tell you what qualifiers are valid. Or Chp. 7. 

Opcode x not recognized in frame y of RAS file z. Picture save aborted. File 
must be fixed before it can be used. 

You tried to save your current plot (by hitting the " R  key ) and for some reason 
bad information was encountered in the RAS file. You will probably have to start 
over again (EXIT or EXITISAVE from PLOT3D, and do it all over again). 

Orientation x is ambiguous. 

You input a plane-orientation (e.g., with the CONTOUR command) that 
PLOT3D cannot uniquely identify. This could happen if you input "I", which is 
ambiguous because it could mean "IJ" or "IK.  

Orientation x not recognized. 

You input a plane orientation (e.g., with the CONTOUR command) that 
PLOT3D does not recognize. Valid plane orientations are "IJ", "IK", "JM", "XI", 
"ETA", "ZETA", and "Y". See CONTOURS in Chapter 7. 
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, . . Programming error. . .. . . (many of these, caIlll for help) 

If you get an error message of this form, report the exact message to me! 

Qualifier arpment length exceecBs internal storage capacity. 

You typed in a command with a qualifier argument that is too big to be stored in 
PLOT3D (as configured on your system). This could happen if you typed 
"READ/XYZ=superduperfantasticdataset.bin, where 
"superduperfantasticdataset" would be the questionable qualifier argument. 

Qualifier length excee& internd storage capacity. 

You typed in a command with a qualifier that is too long for PLOT3D to store 
(as it is configured on your system). This could happen if you typed something 
like: "READ/XYZPDQTURMEYGIZZAWDStt, where 
"XYDDQTURKEYGIZZARDS" would be the questionable qualifier. 

Qualifier x not recognized. 

You typed in a command with a qualifier that is not valid with that command. 
For example "RAKE/OUTPUT" would give this error. 

Ran out of object indices; dimensioned x. 

You probably are trying to define too complex an image for PLOT3D. Try 
specifying fewer walls, subsets, et cetera, and see if you can get by. If not, try to 
reconfigure PLOT3D. Change all occurrences of "MOBJ= 100" to "MOB J=200" 
(or whatever). See Chapter 9. 

Ran out of text object indices; dimensioned x. 

If you get this error, call me. 

Restriction x is ambiguous. 

You issued a RAKES command, and gave PLOT3D an ambiguous restriction, 
such as "I", which could mean "IJ" or "IK". 
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Restriction x not recognized. 

You issued a RAMES command, and gave PEOT3D an invalid restriction. Try 
"SHELP S BESTRIm' for a list of valid restrictions. 

Shock surfaces are not implemnted for 2D plots. 

Shock surfaces do not make sense in 2D. 

String length too long in routine FSYSTE. 

You tried to execute an operating system command from the PLOT3D 
command line (by typing a "$" followed by the system command). 
The command yon gave was so long that PLOT3D could not store it 
or process it. Try to find a more economical way to type the 
command, or escape to the operating system (simply type "$" followed 
by aeturn>) and try the command there. 

String length x $00 long in call to SYSCOM. 

You did a "$system-command" and system-command is too long. Try some- 
thing shorter. 

String to be translated is too Bong for routine FGETEN. 

First, a definition or two: a symbol in this context is an operating 
system variable that takes a character string as its value; in PLOT3D, 
you denote symbols on the command line by enclosing them in single 
quotes; the PEOT3D command interpreter attempts to expand aU 
symbols into character strings before executing the command line. 

If you get this error it means that you gave PLOT3D a symbol name 
that was too long (i.e., PLOT3D cannot store the name and therefore 
cannot do anything with it). You must use shorter symbol names. 
Note: do not confuse the symbol's NAME with its CONTENTS. The 
NAME you gave was too long. Use a shorter symbol name! 
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String was truncated on transllation, No value returned, 

You are probably expanding a symbol (with ' 's), and the definition of that sym- 
bol is too long for PLOT3D to handle. Make symbol definition shorter. (Try 
"HELP SPECIAL") 

S v b o l  translation exceeds internal limit on string len@h. 

You are probably expanding a symbol (with ' 's), and the definition of that sym- 
bol is too long for PLOT3D to handle. Make symbol definition shorter. (Try 
"HELP SPECIIAL") 

Three numbers are required. 

Supply three numbers. Use HELP in PLOT3D if you are not sure which 3 num- 
bers to supply. 

Too many arpments for qualifier xe 

Try giving the command with fewer arguments to qualifier x. 

Too many arguments: x . . . 
Try giving the command with fewer arguments. 

Too many qualifier arguments: x . . . 
Try giving the command with fewer qualifier arguments. 

Tss many bus errors. Program terminated. 

The above error message is fairly serious (results in program termination) so 
you should call me. 

Too many floating point exceptions. Program ter~nated.  

The above error message is fairly serious (results in program termination) so 
you should call me. 
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TOO many operand range errors. Program ter~nated.  

The above error message is fairly serious (results in program termination) so 
you should call me. 

Too many program range errors. Program tes~nated.  

The above error message is fairly serious (results in program tennination) so 
you should call me. 

$00 many segmentation violatisns. Program Qr~nated .  

The above error message is fairly serious (results in program termination) so 
you should call me. 

Translated string is too long for routine CGETEN. 

First, a definition or two: a symbol in this context is an operating 
system variable that takes a character string as its value; in BlLBT3D, 
you denote symbols on the command line by enclosing them in single 
quotes; the PLOT3D command interpreter attempts to expand all 
symbols into character strings before executing the command line. 

If you get this error, it means that the character string contained 
in the symbol was too long for PLOT3Dts internal storage. Try 
using two or more symbols, each one containing part of the original 
character string. 

Unable ts find HELP Library File x. 

PLOIF3D could not find the HELP library file after looking for it in the 
standard directories. The on-line HELP utility will not work until this 
is fixed. Call me if you need assistance creating andor placing the 
HELP library file. 

Unable to make system calls. 

You were probably doing a "$" command and this version of PLOT3D is not set 
up to do system calls. 
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Unable to open FUNCTION DATA file xe 

'You were probably trying to RIE C=x, and the function file x cannot be 
opened. Perhaps you gave a wrong or misspelled filename. (Quote pathnames). 

Unable to open FUNCTION LIST file x. 

You were probably trying to LIST EUN IOUTPUT=x, and for some reason the 
file x cannot be opened for writing. Perhaps the directory you are in is protected. 

Unable to opera Q DATA file xe 

You were probably trying to RlEBD/Q=a, and the Q file a cannot be opened. 
Perhaps you gave the wrong or misspelled filename. (Quote pathnames). 

Unable to open Q EIST file x. 

You were probably trying to LIST Q T=x, and for some reason the file 
x cannot be opened for writing. Perhaps the directory you are in is protected. 

Unable to open RAS E%e x. 

You tried to save the current plot (you hit the "R" key) and for some reason, 
PLOT3D was unable to open the WAS file. Make sure that the directory you in- 
voked PLBT3D in is not write-protected, and make sure that you haven't run out 
of space on your disk. EXIT or EXTISAVE out of PLOT3D, check for the afore- 
mentioned problems, and start over again. [R is used in version 3.6; use P for 3.51. 

Unable to open RAS file x. Picture save aborted. 

You tried to save the current plot (you hit the "19" key) and for some reason, 
PLOT3B was unable to open the RAS file. Make sure that the directory you in- 
voked PLOT3D in is not write-protected, and make sure that you haven't run out 
of space on your disk. EXIT or EXITIS AVE out of PLOT3D, check for the afore- 
mentioned problems, and start over again. [R is used in version 3.6; use P for 3.51 

Unable to open XYZ DATA file xe 
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You were probably trying to READ/Xr!%=x, and the XYZ file x cannot be 
opened. Perhaps you gave the wrong filename or misspelled it, or the file is not in 
your current working directory. Enclose pathnames in quotes. See Chapter 3.3. 

Unable to open XYZ LIST file x. 

You were probably trying to LIST XYZ /OUWUT=x, and for some reason the 
file x cannot be opened for writing. Perhaps the directory you are in is protected. 

Unable to open file x. 

The error message above has to do with the execution of PLOT3D command 
files. You probably have them nested too deep. Call me. 

Unable to open input fille x. 

The error message above has to do with the execution of PLOT3D command 
files. You probably have them nested too deep. Call me. 

Unable to open output file x* 

The error message above has to do with the execution of PLOT3D command 
files. You probably have them nested too deep. Call me. 

Unable to start journal file x. 

NOTE: this could be an ERROR or WARNING depending on whether you 
are running 3.5 or 3.6. 

PLOT3D keeps a journal file that is a record of all the commands 
you execute during a session. For some reason, PLOT3D cannot 
start this journal file. Perhaps you are running PLOT3D in a 
write-protected directory! Get into your own directory and see Chapter 3.3 for 
directions on quoting pathnames. Also check to make sure you aren't out 
of disk space. Some versions of PLOT3D will not plot without a journal file: if 
you intend to proceed without a journal file, try a very simple plot before you do a 
lot of keyboard work. 
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Unix signa11ed bus error. Core dump suppressed. 

You were running PLOT3D under the UNIX operating system. This error is 
fairly serious, so give me a call. 

Unix signalled floating point exception. Core dump suppressed. 

You were running PLOT3D under the UNIX operating system. This error is 
fairly serious, so give me a call. 

Unix signalled operand range error. Core dump suppressed. 

You were running PLOT3D under the UNM operating system. This error is 
fairly se~ious, so give me a call. 

Unix signalled program range error. Gore dump suppressed. 

You were running PLOT3D under the UNIX operating system. This error is 
fairly serious, so give me a call. 

Unix signallled segmentation violation. Core dump suppresed. 

You were running PLOT3D under the UNIX operating system. This error is 
fairly serious, so give me a call. 

Unknown function number x. 

The function number you specified does not correspond to an implemented 
function. Try "HELP FUNCTION" in PLOT3D to get a list of function numbers. 

View x is not unique. 

You did the VIEW command, and gave a view like "X" which PLOT3D cannot 
uniquely identify; "X" could mean "XY" or "XZ". Give more characters. 

View x not recognized. 

You did the VIEW command, and gave an invalid view. Try "HELP VIEW" in 
PLOT3D for a list of valid views. Or see VlEW in Chapter 7. 
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You need at least 28 bit planw to do z-buflering. 

You did a PLOT and attempted to z-buffer it on the INS, but your workstation 
is not equipped with enough bit planes (image memory) to handle z-buffering. 

Zero is NOT a good increment. 

You input a (start, end, increment) set (in WALLS, SUBSETS, or whatever) and 
specified 0 as the increment, which does not make sense. 

Zero length argument. 

Perhaps you typed in a command, and forgot to give it an argument. Make sure 
that you supply argument(s) for commands that need 'em. Commands, with 
qualifiers and arguments, are listed alphabetically in Chapter 7. 

Zero length qualifier argument. 

Perhaps you typed in something like "PLOT/UP=" by mistake. Try the 
command again, and make sure you give qualifier argument(s) for each qualifier 
that needs 'em. Commands, with qualifiers and arguments, are listed 
alphabetically in Chapter 7. 

Zero length qualifier. 

Perhaps you typed in something like "PLOT/" by mistake. Try the command 
again with proper qualifiers. 

Zero length string for START, END, or 1hP;lC. 

You were doing a command such as WALLS that requires (START, END, INC) 
sets. The parser could not make your input into a valid (START, END, INC) set, 
so start all over again. See tutorial in Chapter 3.6 for WALLS and Chapter 4, 
sections 4.8 through 4.1 1 for SUBSETS. 
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10.3 Warning Messages 

BLOT3D warning messages have the following format: 

Warming. 
blah blah blah. . . 

... 
Here is the list of warning messages with comments and suggestions: 

AC! interrupts from the keyboard work, except when BEOT3D is prompting 
for input. A AC then is fatal! 

Do not use AC while PLOT3D is waiting for input. Interrupting a FORTRAN 
READ statement puts PL8T3D in an infinite loop (VM:IVMS only)! AY 
should work to kill PEOT3D. 

x is the maximum number of rakes allowed, due to internal program 
dinnension M R A m .  

You have the maximum number of RAKES allowed right now (i.e., no more can 
be added). If you want more traces, try getting more into each RAKE, or 
reconfigure PLOT3D so that it can deal with more RAKES. Try "SHOW RAKE" 
in PLOT3D to see all the specifications for the RAKES you have created. 

x is the maximum number of subsets allowed per grid, due to internal 
program dimension MSUBS. 

You have the maximum number of subsets allowed per grid right now (is., you 
cannot add any more subsets to whatever grid you just specified a subset for). If 
you need more subsets, reconfigure BLOT3D (call me for help on 
reconfiguration, or see Chapter 9). 

x is the maximum number of walls allowed per grid, due to internal program 

You have the maximum number of walls allowed per grid right now (i.e., you 
cannot add any more walls to whatever grid you just specified a wall for). If you 
need more walls, reconfigure PLOT3D (call me for help on reconfiguration, or 
see Chapter 9). 
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2 plane color map used. Only available colors are 
BLACK,RED,GREEN,YELLOW. Since this is a little ridiculous, may I 
suggest you use PLOT/IIRISSINGLE instead? 

You are running PLOT3D on an IRIS workstation that has only a few bit planes 
of image memory. You did a PLOTIIRIS or a PLOT (with default of /IRIS). If 
you want more than four colors, do PLOT/IRISSINGLE. 

A complex shaded image can tie up the printer for hours! 
Please be courteous to other users. 

You did a Postscript screen dump ("D" key) while using PLOT3D on your 
IRIS. This creates a Postscript file that is basically a raster image of the graphics 
window. Try to print these files when printer usage is low, because these files 
can take a long time to print. The "P" key (Postscript draw) might produce a file 
that will print quicker, but be courteous just in case. 

Ambiguous command x. 

The command you entered could not be uniquely identified. For example "R" 
could be "RAKES" or "READ". 

Attributes for contour level x not found for label processing in subroutine 
MYCON. Default attributes will be used. 

You are running the DISSPLA version of PLOT3D and were doing some kind 
of contour plot. Try using slightly different contour levels, or try doing a contour 
plot with the same attributes for each contour level. If the problem persists, give 
me a call. 

BINARY writes not implemented, using UNFORMATTED. 

I'll bet you tried to do a LISTBINARY in PLOT3D. For whatever reason, 
BINARY data format is not supported for your system, so FORTRAN 
UNFORMATTED is being used instead! 
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BmARP reads mot implemented, using UNFBBMATTED. 

1'11 bet you Pried to do a m m D I N P a R Y  in PLOT3D. For whatever reason, 
BNAIWY data f o m  

Blanking is not supported for this function, 

You probably are using function number 1'657, Normalized 2D stream function. 
Your XYZ data have BLANK data, but PEOT3D will not support B 
for this function. If you want to use this function, make a new XYZ file that does 
not contain ][BLANK data. 

Can't get interpdagon for point x in trace y, rake 5 corresponding $0 grid 
point p q r in grid ma Point d l l  be blanked out. 

The above warning means that you were doing particle traces (probably colored 
by a scalar function) and for some reason PLOT3D cannot get a proper interpola- 
tion. If your plot looks weird, give me a call. 

Cartas$ get interpolation for point x in traw y,  rake z, corresponding to grid 
point p q In grid n Point will be blanked out. 

The above warning means that you were doing particle traces (probably colored 
by a scalar function) and for some reason PLOT3D cannot get a proper interpola- 
tion. If yow plot looks weird, give me a call. 

Changing display modes for more than one windowe This may came an 
incorrect blanking of windows on the screen. Relocate ~ n d o w s  to rwtore 
correct visibility. 

N%en running PLOa"3D (IRIS version) under W X ,  with several plots on the 
screen, you must be careful when changing display modes (such as when you tog- 
gle z-buffering on or off with the "Z" key) because some of the windows may not 
be drawn correctly. Move the windows slightly to force MEX to redraw them cor- 
rectly. 
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Data is in a nonstandard form of 2D--IDm, JDM, or D m  is 1, 
and the cgerresponding X, P, gar Z is not all constmt. 
Derivatives rare incorrect. 

You did a PLOT or a LIST W N a I O N  or a SHOW WNmHON and the last 
P;UNmPON you selected was divergence of velocity (e.g. 158) or perhaps a 
vorticity function (e.g., 180- 1 88,201,204,301), or perhaps a function in which a 
gradient was calculated (e.g., 190-193,210-211). Your data set is 3D (you used 
M ~ / 3 D ) ,  but at least one of DIM, JDXM, or mM (try HELP REm 
File-Formats in PLOT3D) is equal to 1, and the corresponding Cartesian 
component (x, y, or z) is not constant. This is a non-standard format that falls 
somewhere in between 2D and 3D, hence the confusion. You should use a data 
set that is genuine 3D (i.e. where DIM, mIM, and D M  are all greater than I), 
or use a data set that is genuine 2D (i.e. use the 2D file format, or use the 3D file 
format md make swre that your grid lies in a Cartesian plane (xy, xz, or yz)). 

Didn't get a good solution from CUBIC: 
Parametric cubic matrix (PCMAT) 
n% n2 n3 n4 
Cubic p01yaaodaI coeffidents 
ml m2 m3 m4 
CUBIC returned k roots: r1, rz, r3, ... 
You did a CONTOUWCUBIC followed later by a BLOT. For whatever reason, 
the routine that does the parametric cubic interpolation was unable to get a good 
solution. This means that your plot may look funny. Try using 
CONTglUWmAR instead. 

Don% know how $0 handle subsets that are not a single plane. 

You tried to PLOT and your current RJNCTION is 10 (2D crossing grid line 
check). You specified a subset that is not a single plane (should be U, IM, or JK). 
Specify a SUBSET that is a single plane (e.g. for an HJ plane at K=l, type "all" for 
the I and J subsets, and type "1" for the K subset). 
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Extrapolating for point x in trace y, rake z, coresponding to grid point p q in 
grid n. 

PLOT3D is telling you that it is computing a trace point outside of the grid. 
This is probably nothing to worry about. 

Extrapolating for point x in trace y, sake z, corresponding to grid point p q r 
in grid .n 

PLOT3D is telling you that it is computing a trace point outside of the grid. 
This is probably nothing to worry about. 

Feedback buffer full in subroutine PSDMP. Buffer is dimensioned x. Plot 
may be incomplete. 

You tried to make a postscript file by hitting the "P" key. The plot you are 
trying to save is so complex that it cannot be stored in PLOT3Dfs memory. You 
can either make your plot less complex, or you can try to reconfigure PLOT3D 
by increasing parameter MBUF in PSDRW. 

Feedback buffer full in subroutine PSDRW. Buffer is dimensioned x. Plot 
may be incomplete. 

You tried to make a postscript file by hitting the "P" key. The plot you are 
trying to save is so complex that it cannot be stored in PLOT3Dfs memory. You 
can either make your plot less complex, or you can try to reconfigure PLOT3D. 

Have to extrapolate for point x in trace y, rake z, corresponding to grid point 
p q in grid n. 

PLOT3D is telling you that it is computing a trace point outside of the grid. 
This is probably nothing to worry about. 
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High-quality PostScript screen save has not beem implemented 
for the Hm 4DlGT. 

You tried to do a PostScript high-quality screen save ("P" key in PLOT3D 3.6) 
on an I N S  4DIGT. This form of Postscript output is not supported fm these 
machines (but is supported on IRIS 2xxx's and 3xxxts). You could try using 
PostScript screen dump instead ("D" key), which produces a Postscript raster 
image type of file rather than a Postscript file with move's and draw's in it; note 
however that PostScript screen dump files can take HOURS to print, especially if 
the image is complex. 

In grid x, PBLANM(1, $,,I) poinb to grid y which does not exist. Value will be 
ignored. 

Your IBLANK data are apparently incorrect. Make sure that the IBLANK a 

values in your XYZ file make sense (try "HEW BLANK" in PLOT3D). If your 
IBLANK values are ok, maybe your XYZ and/or Q data are not correct. 

In grid x, IBLANK(1, J, K) points to grid y which does not exist. Value ~ 1 1  
be ignored. 

Your IBLANK data are apparently incorrect. Make sure that the IIBLMK 
values in your XYZ file make sense (try "HELP BLANK" in PLOT3D). If your 
IBLANK values are ok, maybe your XYZ and/or Q data are not correct. 

hternal dimensions in HELP prevent accepting more than x k e ~ o r d s ,  

You tried to use the PLOT3D HELP command with quite a few keywords (e.g., 
"HELP PLOT /IRISSINGLE /IRIS IIRISRGB /UP /SC WOINT SHOW 
MAP", which is incorrect anyway). Try using fewer keywords, and let PLOT3D 
tell you what subtopics (keywords) you can use from there. 

Invalid color number x in COLNAM, reset to WHmE. 

If you get this, there is a bug in PLOT3D. 

Blnvalid color number x in NAMWGBB, value returned for BLACK 

If you get this, there is a bug in PLOT3D. 
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Invalid line style number x in LHNSTY, reset to SOLID. 

If you get this, there is a bug in PLOT3D. 

Invalid symbol $pe x in SYMTW, reset to 0. 

If you get this, there is a bug in PLOT3D. 

Keyboard attention interrupts not enabled. 

Some versions of PLOT3D (like the VMSDISSPLA version) allow the user to 
do things like abort a plot by hitting the <BREAK> key. The version you are 
running does not allow things like cBREAK>ing. 

Line stipple pattern h not recognized in subroutine PSDRW. 
Resetting line style to SOLD. 

You did a Postscript high-quality screen save ("P" key in PLOT3D 3.6, IRIS 
only). The Postscript output subroutine encountered a line-style that it did not 
recognize, and therefore is going to produce solid lines instead. Try using a 
different line style (try "HELP ATTRIBUTES" in PLOT3D or see Attributes, 
Chp. 7.2). Some examples of PLOT3D line styles are "SOLID", "DASH", 
"DOT, "CHAINDASH", "CH OT", and "NONE".. 

Line style pattern x not recognized in subroutine PSDRW. Resetting line 
style to SOLD. 

You have a plot on the IRIS monitor that has non-solid lines in it. You hit the 
"Pt' or "DM key to get a Postscript file, and for some reason PLOT3D was unable 
to draw the line style on the monitor to the Postscript file, so it drew a solid line to 
the Postscript file instead. Try printing the Postscript file. If you really want non- 
solid line styles, try using different non-solid line styles. See Attributes, Chp. 7.2. 

New problem dimensions do not match old problem dimensions. 

You probably read in a grid file and a solution file whose dimensions (IDIM, 
JDIM, KDM, etc.) don't match. Check the files carefully. PLOTing will 
probably not work until you straighten this out. Make sure that you are reading in 
grid and solution files that are supposed to go together! 



Reference ..... Chapter 10: Error Messages and Warnings 
WARNINGS 

No current window to overlay onto-- making new plot instead. 

You did a PLO'F/BWRLAY, but there were no plots being displayed. Since 
there is nothing to overlay onto, PLOT3D is making a new plot. 

No points active in any of the grids. 

Your SUBSETS command specifies nothing (you probably did "SUBSETS" 
followed by a couple of <RETURN>'s). Try setting your subsets to make sure 
that some points are active. To check your subsets type "SHO SUBSETS". For 
help with subsets type "HELP SUBSETS". Chapter 4 gives SUBSETS examples. 

No points in the rake that way. Start over. 

Probably you did a RAKE command and hit a <RETURN> by mistake at the J 
or K prompt. Just do it over again. Chapter 4.1 1 shows an example. 

No points in the subset that way. Start over. 

Probably you did a SUBSET command and hit a <RIETURN> by mistake at the 
J or K prompt. Just do it over again. Chapter 4 gives SUBSETS examples 

No points in the wall that way. Start over. 

Probably you did a WALL command and hit a <RETURN> by mistake at the J 
or K prompt. Just do it over again. Chapter 3.6 gives WALLS examples. 

No Q data for grid x 

You have not READ in any Q data for grid number x. 

No XYZ data for grid x 

You have not READ in any XYZ data for grid number x. 

Only true 2D data will1 be computed correctly. Grid x is not standard 2D. 

Basically what you have is a 3D data set (an I, J, and K) that has only one com- 
putational plane (e.g., KDIM is 1) but varies in X, Y, and Z (i.e., computationally 
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it is 2D, but geometrically it is 3D). PLOT3D cannot calculate the current 
function because it cannot be sure what all the derivatives should be (it makes no 
assumptions). 

Particle trace length exceeds internal dimension of x Trace will be truncated. 

You PLBTed particle traces (FUNCTION number 300), and one of the traces 
has so many points that it cannot be stored in PLOT3D. Try to reconfigure 
PLOT3D so that it can handle your traces, if you need all the points in the trace. 

PLOTIOVEREAY has not been implemented for GRCBFLX. 

You were running PLOT3X (version of PLOT3D that creates ARCGRAPH 
files), and tried to do a PLOT/OVERLAY. The /OVERLAY qualifier does not 
make sense in PLQT3X, so don't use it. 

Prompt string truncated to m 

This warning would indicate a surprising PLOT3B bug. Call me. 

SCRPT files have not been impleranented for DISSPEA. 

will not work on V MS (DISSPLA) version of PLOT3D. 

SCRPT files have mot been implemented for GRAFIX. 

PLOTISC will not work on C (ARCGRAPH) version of BLOT3D. 

SCRIPT files have no& been implemented for IRIS-RGLA. 

PLOT/SCRDT will not work on the Cray2/DRIS (RCL) version of PLOT3D. 

SHOW not available for command x. 

You tried to do something like "SHOW READ", and SHOW does not work for 
commands like READ. Try "HELP SHOW" in PLOT3D for a list of commands 
that will work with SHOW. Or see SHOW in Chapter 7. 
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Unable to averIay orpato requated window-- making mew plot instead. 

You did a PEOT/OWIRBLAU=n, where n is a PLOT3D graphics window 
number. Perhaps you typed in a bogus number by mistake ... the window you 
were trying to overlay onto probably doesn't exist. Anyway, PLOT3D will simply 
open a new graphics window and make a new plot. Call me if this is troublesome. 

Unable to start journal file x. 

NOTE: this could be an EIUPOR or WAIRPaING depending on whether we are 
running 3.5 or 3.6. 

PEOlk3D keeps a j o m a l  file that is a record of all the commands you execute 
during a session. For some reason, PLOlk3D cannot start this journal fde. 
Perhaps you are running PEOT3D in a write-protected directory! Get into your 
own directory and see Chapter 3.3 for directions on quoting pathnarnes. Also 
check to make sure you aren't out of disk space. Some versions of BLOT3D will 
not plot without a journal file: if you intend to proceed without a journal file, try a 
very simple plot before you do a lot of keyboard work, 

Unable to use RGB mode while running rurnder the window manager. Using 
ILlWISSmGLE instead. 

You tried to PLOTmSRGB while running PLOT3D in MEX. IRIS RGB mode 
cannot be used if you are running PLOT3D under mex (the window manager), so 
I N S  single buffer mode is used instead. 

Variable name x for grid y already exists, but will be ddeted. 

This message has to do with BEOT3D's method of storing computed data. It is 
probably nothing to worry about. Continue as you were. 

Z-lbuflering is enabled--using single buffer mode instead. 

You tried to PLOT after PEBTing and z-buffering a previous image. Z- 
buffering is still enabled, and so PLOT3D cannot use double-buffer mode (the 
default). To return to double-buffer mode, hit the "Z" key. 
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reconfigure PLOT3D so that it can deal with more s. Try "SHOW 11 

in PLOT3D to see all the specifications for the RAKES you have created. 

x is the maximum number of subsets allowed per grid, due to internal 
program dimension MS&WS. 

You have the maximum number of subsets allowed per grid right now (i.e., you 
cannot add any more subsets to whatever grid you just specified a subset for). If 
you need more subsets, reconfigure PLOT3D (call me for help on 
reconfiguration, or see Chapter 9). 

x is the maximum number of walls allowed per grid, due to internal program 

You have the maximum number of walls allowed per grid right now (i.e., you 
cannot add any more walls to whatever grid you just specified a wall for). If you 
need more walls, reconfigure PLOT3D (call me for help on reconfiguration, or 
see Chapter 9). 
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Chapter 11. Smple Commmd Fines 

11.1 Summary 

Several command files are presented here, including some that are only a few 
lines long. The 2D example in 11.2 shows how simple a PLOT3D session can be. 
Two advanced topics in PLOT3D (comparison of computational and experimental 
data, and using the Computer Graphics Library to run PLOT3D on the Cray) are 
illustrated by example. A picture of each resultant plot is shown or referenced. 

The creation and use of command files are discussed in Chapter five; this 
chapter just gives examples, with explanations specific to the examples. 

PLOT3D prompts are not part of a command file; see the tutorial (Chapters 2-6) 
for an idea of how these scripts fit into PLOT3D. In this chapter, a blank line 
indicates a ereturn>, and each line ends in a return; in the tutorial, the returns were 
printed out for you, but they are not visible in a command file. I have added in the 
horizontal lines, to indicate how many returns are used. Your command files 
should look like those below, but without the horizontal lines. As discussed in 
Chapter 5, command files are created in an editor utility, then executed in PLOT3D 
with the @Plename command. 

Before you could run a command file, you would have to have the data. The 
last command file in these examples uses the wingbodytail data set, which, along 
with the wingbodjtail command file (wbt.com) is available in thewingbodytail 
directory. Directions for obtaining wingbodytail are in Chapters 2.4,2.5,2.6,3.3 
and 3.4, and in Appendix F. The examples directory also contains the data sets 
aiqoil(2D) and bluntfin, and related command files. New users often experiment 
with these examples. 

The following list indicates section numbers, topics and authors: 
11.2 2D pressure coefficient using TWING: Scott Thomas 
11.3 3D comparison of computational and experimental data, Space 

Shuttle: Pieter Buning 
11.4 R G L  running PLOT3D on the Cray: Robert Meakin 
11.5 Limiting contour lines to Mach 1: Pieter Buning 
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11.2 2D Pressure Coefficient Using TWING 
(PLOTILINE) 

PRESSURE COEFFICIZNT 
Fighter Win StatLon 1 

THING ?bl.ution 

Figure 81, Line plot of 2D pressure coefficient, DISSPLA version of PLOT3D. 

! cp.com reads  f i l e s  c r e a t e d  bv "top" which i s  a  t r a n s l a t o r  
! f o r  tw ins  ou tpu t .  The cp.com f i l e  j u s t  d i s p l a y s  one cp 
!curve over  t h e  roo t  a i r f o i l  s e c t i o n  of  a f i q h t e r  winq. 
r ead  /p lanes  /xyz=ftOl .bin  /q=ft02.bin  
func t ion  1 1 4  

f s u r f a c e  / w a l l s  o r i q i n = l  
minmax / i n c  -0.75,O. 75,0.25,1.5, -1.5,-0.5 
view xz 
t e x t  
F i q h t e r  Wins, S t a t i o n  1 

ORIGINAL PAGE BtS 
W. POOR QUALITY 
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TWING Solution 
wall 

- - 

last 

subset 
a 

last 

113 3D Comparison of Computational and Experimental 
Data, Space Shuttle 

Command file by Pieter Buning 

These are the command files for the picture in the first color plate, showing the 
comparison of computational and experimental data for the space shuttle. Before 
these files were used, a simple program was written that combined the 
computational and experimental data into one multiple-grid data set. That is, the 
combined data set contained one group of grids for the experimental data, and 
another group of grids for the computational data. 
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There are three .com files involved: top.com (the top view of the shuttle) calls 
surf.com ( the subsets for the surface) and cons.com (color contours). Together, 
these command files produce three plots, which are combined in GAS to produce 
the fmal image. Notice that the first command file (top.com) plots three times: the 
first plot shows the grid lines of all the subsets that are going to get color contours. 
The purose of this wireframe model is to produce something simple to manipulate 
in GAS, to position the parts correctly. A color-contoured model would have been 
much too cumbersome to move around. The next plot shows the color contours, 
that is, the colors on the surface of the model, representing the various pressure 
coeficients on the surface. The third plot creates a thick white line to divide the 
halves of the final image; the white line is used as an overlay (foreground) in GAS. 

The other two command fdes are called from within the i'op.com file, with the 
@ symbol. 

These plots were prepared for GAS by running these command files through 
PLOT3X. Chapter 5 gives more information on GAS and PLOT3X. GAS is 
frequently used (on IRIS workstations) to combine objects created with PLOT3D 
and SURF, and to add titles. The titles on this image were added in GAS. 

See figure 1, at the beginning of this manual, to see what this looks like. 
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11.4 CGL: Running PLOT3D on the Cray 

Command fde by Robert Meakin 

CGL is a distributed graphics library that is sent out with any request for 
Cray/lRIS PLOT3D. To run PL8T3D on a Cray while sitting at a workstation, 
simply log into the Cray, and type plot3d. When you are ready to use the plot 
command, type plot and PLOT3D will prompt you for the ID of your workstation. 
You would respond wk00, for example, to tell the Cray what workstation you are 
using. This works only if you have identical accounts on the Cray and the 
workstation. If you do not (for example, if you are on Chewbaka), you need to do 
a manual startup of LCL. Get back on the WIS, type plot3d - lcl i& then telnet to 
the Cray and proceed as usual. The program plot3d-lcl has to be running in the 
background on the INS.  In version 3.6, you can hit <return> when PLOT3D 
asks for workstation number, and that should start L a .  

Figure 82. Distributed processing example: color~contours. The ouvut is the same 
as non-distributed processing; the difference is in the speed of calculations. 

"Distributed processing" is the term used when the process of making plots is 
distributed between the workstation and the supercomputer. The resultant plot is no 
different than it would be if it had been created on the workstation alone; it is just 
created in less time (unless you are in a long queue for the Cray!). The following 
command file is no different from ordinary command files, except for the line 
(immediately after the PLOT statement, near the end) that identifies the workstation. 
It runs on the supercomputer because you are logged on to the supercomputer when 
you run it, 
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fort .50 

fort .51 

fun 114 

blu 
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whi 

11.5 Limiting Contour Lines to Mach 1 

Command file by Pieter Buning 

This is a fragment from the command file we used in the testdrive. The 
complete file, and two others are in the wingbodytail directory. See sections 2.4, 
2.5, and 2.6, and Appendix F for more information about the location of this 
directory. 

The read command is not included in this segment; this part just shows how to 
create solid walls and plot only Mach 1. See Chapter 2.13 for an illustration of this 
plot. Lines beginning with ! are comments. 

! Mach 1 surface. 
1 

! Use solid walls. 
1 
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contour/man 1 
line 

red 

plot 



82.8 Summary 

This chapter presents a chart of the origin and uses of different types of files 
in PLOT3D, and a list of commands in typical sequence. 

12.2 Filename Extension Chart 

The following chart, figure 83, shows the various types of files associated 
with PLO'F3D, organized alphabetically by filename extensions. The first column 
lists where the files come from, and the last column lists where they go. Two other 
filetypes, .pol and .prs, which are used in GAS, are subsets of .gra files, and 
represent flat shaded polygons and function data (e.g., pressure), respectively. 



grid and flow .bin binary data PLOT3D 
solver programs, or SURF 
or from LIST or other 
in PLOT3D 
system editor .corn command file to run PL8T3D PLOT3D 
or .iou file (~lot3dini.com = initialization) 
see .bin .dat FORTRAN unformatted data PLOT3D 
PLOT3D pllot/dip .dip Device Independent Plotter file various output 

see .bin .fmt formatted data PLOT3D 
PLOT3X .gra ARCGraph file, graphic cal- GAS 

PLOT3D exit/save .jou journal file; record of all PLQT3D 

.par particle trace calculation 
rake/wrrite=filename 
PLOT3D. while plot .p s PostScript screen save Postscript 
is on screen, type p (moves and draws). laser printer 
(version 3.6 only). (Typing dB => pixel dump, 

PLOT3D. while plot .qms screen save (one frame) QMS 1200 

PLOTISD. while plot .sei screen save (one frame) Seiko or 
is on screen, type s Tektronix 
for graphics window 
or f for full screen. 

PLOT3D. while plot .ras pixel file screen save 
is on screen, type g can hold multiple frames 
(versions through 
3.5) or r (vession3.6). 
INS onlv. 

GAS 

f(]EVEC, .vec colors, moves and draws, GAS 
SURF for lines 
Figure 83. Filename extension chart, summary. 
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12.3 Typical Command Sequence 

The following list shows all the PLOT3D commands, in the order in which 
they might appear during a PLOT3D session. The most-used commands are in 
boldface. 

READ 
TEXT 
WALLS 
SUBSETS 
FUNCTION 
CONTOURS 
SHOW 
HELP 
MINMAX 
VPOINT 
VlEW 
PLOT 
FSURFACE 
PLm 
LIST 
FUNCTION 
VECTORS 
CLEAR 
PLOT 
FUNCTION 
RAKES 
MAP 
PLOT 
EXIT 
Qm 



Appendix A Version 3.6 
By Reter Buning 

(Pieter Buning released version 3.6 of PLOT3D in February 
1989, and Version 3.6b in November 1989. Following are 
excerpts from the new on-line HELP file, indicating most of 
the new features. To receive version 3.6, follow the 
directions in the Forward of this manual. A complete 
Version 3.6b HELP document is available on-line in the 
documentation directory; it can be accessed with the HELP 
command. See Chapter 2.19.) 

New versions: 

o DI-3000 versions for both VAX/VMS and UNX available, 
courtesy LTV Aircraft Products Group, Dallas TX, with 
enhancements by Flow Industries, Inc., Kent, WA, and 
Jacques Middlecoff, General Electric Company, NAS User Services. 

o SUNISunCore version of PLOT3D (Version 3.4 only) available, 
courtesy General Electric Company and Sun Microsystems, Inc. 

o ApolloKJNE and GMR3D version is available; ApolloIAEGIS will 
no longer be supported. 

o CRAYICOS and IRIS lxxx versions are no longer supported. 
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New commands/options: 

o CONTOURS/LENEAR/CUBIC allows the use of parametric cubic 
interpolation for contour lineslshock wave lines instead of the 
usual linear interpolation. This helps remove "scalloping" from 
contours on highly stretched, high aspect ratio grids. 

o PLOTIOVERLAY =window# allows plots to be overlaid on top of each 
other. Implemented for IRIS only. 

o PLOT/TtTLE/NO?TIZE turns ordoff the function name (top line of 
the title text). Title lines entered with the TEXT command will 
still be plotted. 

o PLOT/BAR/NOBAR turns on/off the contour level text. 
o PLOT/ADDITIONALOTEXT/NOADDITIONALALTEXT turns ordoff the 

additional text information (Mach number, grid size, etc.) 
(Please feel free to use abbreviations for all commands and 
qualifiers ! ) 

o LISTIFORMATI'ED fixed to produce files that are compatible across 
different machines, and to produce files which do not exceed 
80 characters per record. 

o PLOTINOSCRIPT implemented to turn off script command processing. 
o DELETE and RETURN commands added for PLOTISCRUPT mode to 

delete or leave a graphics window. See "HELP PLOT Script *". 
s PLQTISURFACE option renamed to PLOTIFSURFACE to avoid confusion 

with the contour type SURFACE. 

New features: 

o Dynamic memory allocation has been implemented for all Unix 
and VAXIVMS versions. 

o Use of PLOT3D with incompressible flow documented. See "HELP 
FUNCTIONS Nondimensionalizations". 

o Search for Help file uses simple path, ($HOMElbinJusr/local,%in, 
/usr/unsupported/bin,/usr/unsupported/man) for Unix, SY S $LOGIN, 
SYS$SYSTEM,SYS$HELP,S'ITO: [BUNING.PLOT3DIy 
DUAO: [CFDLIB.PLOT3D] for 
VAX/VMS. 

o Maximum number of points in a particle trace increased to 4000, 
default set to 2000. 

o Perspective field-of-view has been reduced from 30 deg. to 
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20 deg. (except DISSPLA). This matches GAS. 
o Arrowhead half-aspect ratio changed from 11 to 6.67. 

New functions: 

o Added functions "Helicity density" (function 186), "Relative 
helicity" (187), and "Filtered relative helicity" (188), for 
plotting vortex cores. See "HELP FUNCTIONS Function-definitions 
Helicity". 

o Added "Divergence of velocity" (158), useful for plotting shocks. 
See "HELP FUNCTIONS Function-definitions Divergence-of-velocity". 

o Added "2D crossing grid line check" (function lo), "Tetrahedron 
decomposition cell volume check" (1 I), and "Tetrahedron 
decomposition grid crossing check" (12). See "HELP FUNCTIONS 
Function-definitions Grid-checks " . 

o Added "Log of normalized density" (104), "Log of normalized 
pressure" (1 19), and "Log of normalized temperature" (124), 
useful for plotting high-supersonic flows. 

o Added vector function "Density gradient" (21 I), scalar functions 
"Pressure gradient magnitude" (192) and "Density gradient 
magnitude" (193). 

IRIS improvements: 

o Added Postscript screen DRAW hardcopy capability, tied to 
"P" key (.RAS file screen dump has been moved to "R" key). 
This is a high-quality image, as it uses moves and draws rather 
than a (pixel) screen dump. See "KELP PLOT IRIS-interface 
PostScript~screen~saves". IWLEMENTED FOR IRIS 2 
MAY work on IRIS 4D/70; will NOT work on 4Df70GT. 

o PLOT/FIGURE=(areax,areay,charht) option implemented (fixed 
plot size, no text). 

o INCLUDE file "fg1bugs.h" created to isolate and correct bugs in 
IRIS Graphics Library INCLUDE file <fgl.h>. 

o IRIS 2xxx,3xxx and 4D versions consolidated by using CPP Q.J 
C Preprocessor) statements. 

o Added Postscript screen DUMP (pixel image) hardcopy capability, 
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tied to "D" key ("DM for dangerous). This can tie up a printer 
for HOURS! See "HELP PLOT IRIS-interface 
PostScript~screen~saves". 

UNIX improvements: 

o The UNTX interface has been totally rewritten to be portable: the 
interface is identical between the IRIS, CRAY 2, CONVEX, SUN, and 
BSD 4.3 VAX. Several standard FORTRANIC calling conventions have 
been coded, and a particular convention can easily be selected via 
the INCLUDE file "f0rtcall.h". Use of CPP (UNH C Preprocessor) 
with both FORTRAN and C source files is required. 

o Keyboard interrupts ("C) have been enabled. 
o Floating point exception trapping has been enabled where possible. 

REMOTE (e.g. CRAY 2)lIRIS improvements: 

o Added option for manual startup of PLOT3D-LCL. 
o Startup of PLOT3D-LCL via the UNIX "rsh" or "remsh" command now 
includes a crude PATH capability, checking $HOME/bin, 
/usr/local/bin, and /usr/unsupported/bin directories. 

Commandslop tions: 

o LIST/FORMA?TED fixed to produce files that are compatible across 
different machines, and to produce files which do not exceed 
80 characters per record. 

o Added PLOT/NOSCRUPT option to turn off script command processing. 

Features: 

o IRIS hidden line attribute (WALLS, SUBSETS) has been fixed. 
o Reading .PAR files with too many points per line is now handled 
(trace lines are truncated). 

o If a new file is to be created and a file of that name already 
exists, it is deleted first (otherwise a FORTRAN run-time error 
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would result). 
o Changed confusing error message about an "insidious bug" and 
"automatic paging" to read "Internal storage exhausted while 
getting space for variable xxx, grid n... Automatic paging of 
variables has not been implemented." 

o Fixed possible divide-by-zero in contour level scaling. 

Functions: 

o Computation of "Stagnation pressure coefficient" (1 15) corrected. 
o Several 2D particle tracing bugs have been fixed. 
o Handling of extrapolation improved far coloring of particle 
traces by a scalar function. 

o Bug in restoring subsets after drawing particle traces colored 
by a scalar function corrected. 

o Particle tracing at grid singularities fixed. 
o Bad warning message from particle tracing colored by a scalar 
function corrected (had caused some spectacular IRIS crashes). 

o Fixed bad dimensions in 3x2 matrix inversion, used for restricted 
particle tracing. 

o Added a maximum number of steps to initially find a point 
for particle tracing. 

IRIS interface: 

o Switching from 60Hz to 30Hz or NTSC display modes fixed. 
o Backface polygon removal initialization fixed. 
o Seiko screen dump now reads the correct screen buffer. 

GRAFIX interface: 

o Fixed bug in drawing translated 3D polygons (used when plotting 
function surfaces). 

GMR3D interface: 

o Bug in 2D axis routine fixed. 
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W S  interface: 

o Help File access has been corrected. 
o Translation of logical device names into physical device names 

fixed. 

AEGIS interface: 

o Added code-arounds for FOR compiler bugs. 

C W Y  2 interface: 

o Removed all code-arounds for CHTF17 (compiler has improved). 

Listed are known or potential problems with various versions of 
PLOT3D. 

o Output to the journal file "plot3d.jouW is not flushed if 
P,OT3B is killed, so the file may be incomplete. 

o On the INS 2xxx/3xxx, while running under IVEX, holding the 
"hogwhiledown" button down when PLOa"3D tries to attach to the 
graphics window makes MBX go bye-bye. To recover, type 
"gclear", kill PLQT3D (if it ain't dead yet), and restart 
MEX. The "attached" window is the one with the highlighted 
(usually red) border. For info on "hogwhiledown", see "HELP 
PLOT IRIS-interface". 

o Postscript screen draw MAY NOT work for RIS 4DR0, and 
NOT work for 4D/70GT. 

o WIS 2xxx/3xxx version ignores UEGBEOP floating point 
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exceptions because these are sometimes generated incomctly 
due to a FOIRTUN compiler bug. 

o Z-buffering an image with dashed, dotted, chaindashd, or 
chaindotted linestyles will hang the WPS 2xxx/3xxlr. 

o Changing from single- to double-buffer mode or vice-versa (such 
as when turning z-buffering on or off), when using the window 
manager and more than one plot is on the screen can cause the 
screen to be refieshed incomctly. Move some windows slightly 
to force MEX to update the screen. (IWIS 2xxx/3xxx) 

o In general, and especially at the command prompt level, PLOT3D 
does not keep its graphics windows "idling" with a "swapbuffers" 
(see "Silicon Graphics PIPELINE", Vol. a, No. 1, Fall 1985, 
p. 12). Thus under the window manager (and double buffering), 
another graphics program will hang until PEOT3D swaps buffers. 

o For very complicated plots and/or particle trace plots, PLOT3D 
has been observed to respond a/EW sluggishly. Response to the 
mouse may t&e on the order of a minute (keep that mouse button 
down!). Further screen updates may be somewhat faster. 

o PLOT3D will not update the screen cmectly if the window 
manager has been started up using "mex -d" (double-buffered). 
(WIS 2xxd3xxx) 

o PLOT3D uses A LOT of (virtual) memory. FB%Ses at NASA Ames 
have been reconfigured with 241R/gB of swap space. This involves 
repartitioning the system disk (see the "WIS Series 3000 Owner's 
Guide, Version 2.0" or your $GI rep.). 

o W e n  PLOT3D is interrupted by a AC while making a plot, 
PLOT3D-LCL may continue to run. This PLOT3D-LCL should be 
terminated before making another plot. 

o Other problems with communication between P m 3 D  and 
PLOT3D-LCL may occur after interrupting PLOT3D. 

o When compiling on the C M Y  2, ignore warning messages about 
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duplicate entries. 

VMS 

o You may need to increase your page file quota to link and run 
PLOT3D. You need special priviledge to do this: 

$SD SYS$SYSTEM: 
$RUN AUTHORIZE 
MODIFY username /PGFLQUOTA=40000 

DISSPLA 

o Divide-by-zero errors are sometimes generated by DISSPLA while 
making 2D contour plots with labels. The traceback may point 
to QQTLB(?), CONTUR, or ENDCO2. This is a DISSPLA internal bug. 
Try changing MINNLAX or plotting without contour labels 
("PLOT/NOLABELS ") 

o Spurious lines have been observed on QMS and LN03 output plots. 
The cause is unknown. 

o Titles and text have not been implemented. 
o PLOT3D is set up to use a maximum of 8 bitplanes of color. 
o The call structure of the C VO routines has been modified in 

this version to conform to several de facto standards for 
calling C from FORTRAN. See file "fortcal1.h" for the 
currently implemented conventions. 

EXERPTS FROM COMMAND DESCRIPTIONS: 

CONTOURS 
(New QualBer) 

/LINEAR @) 
/CUBIC 
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For contour LINES, optionally use parametric cubic interpolation 
to find the intersections of contour lines with edges of cells. 
This smooths out "scalloping" caused by highly stretched, high 
aspect ratio cells. Takes longer to plot, as might be expected. 

FUNCTION 
( New functions ) 

10 2D crossing grid line check. 
11 Tetrahedron decomposition cell volume check. 
12 Tetrahedron decomposition grid crossing check. 

104 Log of normalized density 
1 19 Log of normalized pressure. 
124 Log of normalized temperature. 
158 Divergence of velocity. 
186 Helicity density. 
187 Relative helicity. 
188 Filtered relative helicity. 
191 Filtered shock function based on pressure gradient. 
192 Pressure gradient magnitude. 
193 Density gradient magnitude. 

Vec tor-functions 

2 1 1 Density gradient. 

S hock-functions 

401 Filtered shock. 
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2D crossing grid line check: 

Take each logical rectangle of grid points and check to see 
if two kitty-corner points are on opposite sides of the 
diagonal created by the other two points. 
(The two spatial dimensions used are determined from the 
VIEW command.) 

Tetrahedron grid checking algorithms were originally coded by 
Dennis C. Jespersen, Computational Fluid Dynamics Branch, NASA 
Arnes Research Center. Jespersen's comments follow: 

Tetrahedron decomposition cell volume check: 

Imagine each cell decomposed into six tetrahedra as in 
Fig. 3(b) of the reference. Compute the volume of each 
tetrahedron using the vector formula. If any of these volumes 
turn out to be "negative," there are probably problems with 
the grid. If all of these volumes are positive, the grid is 
probably OK. (I have no theorem about this.) The word 
"negative" is in quotes because of the nature of finite 
precision arithmetic. A tolerance is declared as a parameter. 

Tetrahedron decomposition grid crossing check: 

Imagine each cell decomposed into 5 tetrahedra as in Fig. 2 
of the reference. For each planar face of the "core" 
tetrahedron, check whether each diagonally opposite pair of 
points is on opposite sides of the plane. With the notation 
of points as in the reference, we check 

Plane Points 
138 4 6  
168 3 5  
136 2 8  
368 1'9 
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Reference: W. Kordulla and M. Vinokur, "Efficient Computation 
of Volume in Flow Predictions," AIAA J 21 (1983), 
pp 913-918. 

Helicity 

He l i c i ty  dens i ty  = (V dot omega) 

Rela t ive  h e l i c i t y  = c o s ( p h i ) ,  where ph i  i s  t h e  angle 
between t h e  ve loc i ty  
vector  and t h e  v o r t i c i t y  
vec tor .  

(V dot omega) 
= ------------- 

IVI lomegal 

The relative helicity is set to zero when either IVI or lomegal 
is zero. 

Filtering the relative helicity attempts to get rid of spurious 
maxima due to the "wandering" of the vorticity vector in 
regions where lomegal is basically small. NOTE THAT THIS 
FILTER IS DIMENSIONAL, AND IS BASED ON A LENGTH SCALE ON THE 
ORDER OF ONE. 

{ cos ( p h i ) ,  abs (V dot omega) >= f i l t e r  
F i l t e r e d  r e l a t i v e  h e l i c i t y  = { 

0 , abs (V dot omega) < f i l t e r  

f i l t e r  = O.l*Vinf**2 

The inclusion of (and defmitions for) the helicity functions 
are due to Mr. Yuval Levi, Aero Department, Technion Israel 
Institute of Technology, Technion City, Haifa, ISRAEL. 
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The divergence of the velocity field is also known as the 
total dilatation or the normal-strain rate. As shown below, 
it gives some normalized measure of the local rate-of-change 
(particle derivative) of the density. 

Where this function is negative, the flow is undergoing 
compression. By choosing suitable contours to accentuate these 
values, shock waves can be displayed! 

Note that from the conservation of mass equation, 

D ( rho)  
------ + rho d iv  (V) = 0, 

D i t )  

we see that 

-1 D ( rho)  
d i v ( v )  = --- ------ 

rho D (t) 

which for steady flows is 

-1 
- --- - V dot d e l  (rho) . 

rho 

This is how this function is actually computed in subroutine 
DIVV. 
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PLOT 

(New Qualgers ) 

IRIE 
Output device. 
DI-3000 ONLY devices: METAFILE 

(whatever other device driver is loaded) 

Overlay this plot onto the indicated window. If no window number 
onto the most recently active window. 
OR IRIS ONLY. 

ICONTOUR @) 
CE (replaces /SURFACE) 

/LINE 
If this is a plot of a scalar variable, set whether the plot will 
be a CONTOUR plot (the default) or a function surface @SURFACE) 
plot. A CARPET plot is another common term for a function surface, 
and in 2D a function surface degenerates to a LINE plot; thus CARPET 
and LINE are synonyms for FSURFACE. See HELP FSURFACE for more 
information on function surface plots. 

Optionally turns off plotting of the top line of the title (the 
function name). Text specified using the TEXT command is still 
displayed. 

@) 
,NOBAR 

Optionally turns off plotting of the contour level color bar (list 
of contour levels). 

1ADDl"ITONAL-~T @) 
rnOADDITI0NALALEXT 

Optionally turns off plotting of the block of additional text in the 
upper right of the plot, which includes grid size and other case 
information, 
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/SCRIPT 
mose PI 
Further input will be interpreted as SC ands for controlling 
the orientation of the display on the sc will signify the 
end of SCRIPT commands. See PLOT SC for information on these 
commands. /NOSCRIPT means that SC commands will not be 
expected. {SCRIPT is not implemented for DISSPEA or GR 

Type "R" to save the graphics window. (wasp in version 3.5). 

Two types of BostScript screen saves are implemented. They use the 
"P" key (high-quality linelpolygon image) and the "D" key (screen 
dump). Both convert the image to a gray-shaded image, and both can 
tie up a reasonably powerful printer for a looong time, based on 
the complexity of the image (and that doesn't necessarily mean the 
size of the fie)! 

The color of any object is converted to a "gray" value based on its 
difference from the background color, and the background color 
becomes equivalent to an "erase": 

gray = 1 - max(lR-Rbackgoundl , lC-Gbackgroundl , lB-Bb 

where a value of zero is black and one is white. Thus to generate 
a shaded image, make the body to be shaded white, and plot with a 
white background (as it should appear on the page). 

Qnce the image has been saved, the picture can again be manipulated 
with the mouse. 

A new file is opened for every PLOT3D run. Thus if the file already 
exists, it is deleted! 
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Type "P" to save the graphics window. 

The following message will appear when the save is done: 
"Graphics window saved as page N in file xxx.psW 

The filename used is the Q filename (or X'dZ filename, or simply 
"BLOT3D") with a .BS extension. 

This is intended for high-quality line drawings, or half-tone 
shaded images. Shading capability (probably) depends on the 
p~naer. Z-buffering DOES NOT work with this screen save, bur 
backface polygon removal DOES. 

A bitmapped screen dump to a PostScript file is available as well. 
Type "D" to save the graphics window. 

"DM stands for both "dump" and "dangerous"! A fullsize shaded 
image can tie up the printer for hours! Please be courteous to 
other users. 

The following message will appear when the save is done: 
"Graphics window saved as page N in file xxx.psd 

The filename used is the Q filename (or XYZ filename, or simply 
"PLOT3D") with a .PSD extension. 



Appendix B. New Tools: 

By Pieter Buninag 

New tods were created for version 3.6 of PEOT3D. Some of these tools are used to m 
PLOT3D using less memory space. 

pmdtl/u/Ps~unin~lot3dtmls> 1s 
Makefile ch0pxb.f int3d.f r0tateq.f sp1itx.f 
make file.^:! combineq.f mira0rq.f r0tatex.f sp1itxb.f 
ch0pq.f e0mbinex.f mkrom.f scalex.f trans1atex.f 
ch0px.f combinexb.f ~finex.f sp1itq.f (and others) 

Various tools for PLOT3D grids and Q files. These can be used as-is or as 
examples to be edited. 

a O P Q  
Cur a subset out of a (3D, single grid) PkOmD Q file md write it out as a 
new Q file. 

CMOPX 
Cut a subset out of a (3D, single grid) PLOT3D XYLk f ie  and write it out as a 
new X Y Z  Fie. 

CHOPXB 
Cut a subset out of a (3D, single grid) PkOT3D mZ+IOBEAm fie and write it 
out as a new XYZ+I[IBEANK file. 

C O r n r n Q  
Combine several (3D, single grid) PEOT3D Q fies into a new multiple grid Q 
file. 
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corn= 
Combine several (30, single grid) PLOT3D XYZ files into a new multiple grid 
XYZ file. 

COEMBINEXB 
Combine several (3D, single grid) PLOT3D XdZ+IBLANK fdes into a new multiple 
grid XYZ+BLANK file. 

IJK 
Generate a (3D, single grid) PLOT3D XYZ file which is simply the computational 
grid, i.e. (x,y,z)=(i ,j,k). Good for looking at flow quantities in the 
computational domain. 

W 3 D  
Intenpolate a (3D, single grid) PEOT3D Q file from one grid onto another. Old 
and new X Y Z  files may have BLANK. Various options available on what to do if 
a new grid point isn't found within the old grid. Uses trilinear 
interpolation. 

RQ 
Flip a (3D, single grid) PLOT3D Q file about the x-, y-, or z-axis. 

ORX 
Flip a (3D, single grid) PLOT3D XYZ file about the x-, y-, or z-axis. 

PROPER2D 
Perform 2D grid line crossing check on a (2D, single grid) PEOT3D XYZ file. 

PROPER3D 
Perform tetrahedron decomposition cell volume check on a (3D, single grid) 
PLOT3D XYZ fde. 

PROPER3DN 
Perform tetrahedron decomposition grid crossing check on a (3D, single grid) 
PLOT3D XYZ file. 

IQEFINEX 
Generate a new (3D, single grid) PLOT3D X Y Z  file which is an integer 
refinement of an existing grid fde. Uses parametric cubic interpolation. 



PLOT3D User's Manual 

Rotate a (3D, single grid) PEOT3D XYZ file about the x-, y-, or z-axis. 

SCALEX 
Scale a (3D, single grid) PLOT3D XYZ fde. 

SCALEX 
Scale a (3D, single grid) PLOT3D XYZ+IBLANK file. 

SPLITQ 
Split a (3D) multiple grid PLOT3D Q file into separate single grid Q files. 
Can skip grids if desired. 

SPLITX 
Split a (3D) multiple grid PLOT3D XYZ file into separate single grid XYZ 
files. Can skip grids if desired. 

SPLITXB 
Split a (3D) multiple grid PLOT3D XYZ+I[BLANK fde into separate single grid 
XYZ+IBLANK files. Can skip grids if desired. 

TRANSLATEX 
Translate a (3D, single grid) PLOT3D XYZ file. 

TRANSLATEXB 
Translate a (3D, single grid) PLOT3D XYZ+IBLANK file. 

Use "make" to compile and link tools as follows: 
2xxx/3xxx: make -f Makefile.i2 
CRAY 2: make -f Makefile.c2 
VAX/VMS: @MAKEFILE.VMS 

(There are more make files). 



Appendix C. PLOTsD W i t h ~ ~ t  h HRHS.. .pnot3ddi 

By Jacques Middlecoff 

A DI-3000 version of PLOT3D is now operational on Navier and Reynolds. It is called 
plot3ddi and is located in /usr/locaVlib/pvi/bin/. The advantage of using plot3ddi is that it 
can send plots to any device supported by a DI-3000 driver (such as a graphics terminal), 
and is not limited to plotting on an IRIS workstation. The disadvantage is that on most 
devices plot3ddi does not support the full range of graphic operations available on an IRIS 
workstation, such as high-speed, mouse-controlled graphics manipulation. 

The plot3ddi program is executed by entering the command: 

Plot3ddi allows the user to plot on a terminal of type < t e r n  andlor make a file for printer 
type <prntr> and/or make a metafile depending on <meta> and allocate <megawords> of 
memory. If the <megawords> argument is omitted, plot3ddi defaults to 1 megaword 
(1,000,000 words) of memory. ( Some jobs may require 10 megawords or more.) 
Typing plot3ddi with no arguments produces a list of the available drivers. Currently 
supported drivers on the Cray are: 
<term> &vice 

4014 Tektronix 40 14 (Mono) 
4105 Tektronix 4105 (8 Colors) 
41 15 Tektronix 41 15 (255 Colors) 
G407 GraphOn 407HR(256 Colors) 

imgn Hmagen printer 
post Postscript printer 
LN03 LN03 plus printer 

<meto  device 

rneta metafile 
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Dynamically allocating memory at runtime provides two major benefits: first, using a 
minimum amount of memory will significantly increase interactive response time; and 
second, plots can be made from jobs with memory requirementstoo large for interactive 
execution. 

You can set the memory allocation by using the command 

which will allocate 1,500,000 words of memory and plot to a Tektronix 4105 terminal. It 
is important to keep memory allocation to a minimum to increase response time. In this 
case, you wiU get much faster interactive response time than you would by allocating the 
maximum interactive memory limit of 20 megawords. 

A job requiring more than 20 megawords of memory can be submitted through NQS, 
producing a metafile which can be viewed interactively later. A program called p3dtrans is 
provided on Navier and Reynolds to allow the user to view a metafile that has been created 
by plot3ddi. 

The program p3dtrans is executed by entering the command: 

Where <term> is the destination terminal and [<pma>] are as defined above. 

Plot3ddi and p3dtrans are documented in the man pages on Navier and Reynolds. If you 
have any questions or find any bugs, please contact Jacques Middlecoff through NAS User 
Services at (415) 694-4444 or via electronic mail addressed to : 
rniddleca@prandtl.nas.nasa.gov. 



Appendix Do Incompressible Fluids 

By Domimgs Tavella and Stuart Rogers 

1. General case 

Assuming the density is constant everywhere, define the Q-vectors as follows: 

Q1 = 1 

Q2 = u 

Q3 = v 

Q4 = w 

where u, v, and w are the x, y, and z components of the velocity, respectively, and 
p is pressure. Since PLOT3D assumes gamma = 1.4, 6 5  is written as follows: 

2. Irrotational Flows 

Assuming that the pressure at infinity is zero, and that the modulus of the 
velocity at infinity is one, define 

For gamma = 1.4, &5 is written as: 



Appendix B. IRIS Differences 

By Larry Pierce 

Here are some notes on differences between IHS 2xxx/3woc's and HWPS 4D's: 

1. The IRIS 2wrx/3wrx can run under the window manager (mex) or without it. 
Under the window manager it is possible to get several plots (up to 8) on the 
screen at the same time. To remove a plot, press <delete> on the graphics 
keyboard. Pressing ereturn> gets you back to the BLOT3D prompt, but does 
not close the window. 

VS. 

The IRIS 419's are BEWAYS running under the window manager 
(Mad4sight). It is possible to get up to 8 pbts on the screen at the same time. 
To remove a plot, press <delete> on the graphics keyboard. Pressing aetunu 
gets you back to the PEOTX"3D prompt, but does not close the windov~. 

2 .  IRIS2 : to attach to a window (while running mex), you must 
move the cursor into that window and then depress (don't release) the right 
mouse button; a mex menu will pop up, and then the user should move the cur- 
sor over the menu item "attach" or the menu item "select" (select is equivalent to 
an "attack" followed by a "pop"); then release the right mouse button. 

VS. 

IRIS 4D's: to attach to a window, you must move the cursor into that window. 
That's it. Whenever you move the cursor to a different window, that window 
is automatically attached. 

3. There is a strange bug with the windowing in PLOT3D on the 4D's: if you are 
in plot-mode (i.e. the mode in which you can use the mouse) and you are using 
the mouse (particularly d y  translation) AME) there is a window overlapping 
(i.e. partially obscuring) your current graphics window, the mouse may go out 
of control. No hint of a solution yet. For now we recommend that the user 
"pop" any window that he wants to mouse in. 
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4. HWIS 2txx/3xxx: h is possible to create .bin @we binary) data files for 
P&C9T3D by writing a FOR d using FOM='BI%6ARU' in the 
OPEN statement. Then one can write and close the file in the same 

file. 

IRIS 4D's: It is possible to create .bin data files for PLOT3D by writing a 
FORTUN program and using IF&)HPn/I='BINAEaY' in the OPEN statement... 
but the resulting file is NOT pure binary, and therefore BEOT3D won't READ it 
with the BINARY @) option! It may be possible to WAD such files with the 

tion, but we aren't sure about that. For now we recom- 
on the IRIS 4D's use 

in the OPEN statement; then they can READ the 
files using the ILJNF69 D option. NOTE: if the PLOT3D user is a C 
programmer, he can write C code to create genuine .bin (pure binary) files for 
PLOT3D. Such users are probably a minority. 

5. WIS IExxx/3xxx: The PLOT3D program is compiled/linked using the command 
make -P Makefile.i2 on the Unix cornand line. 

IRIS 4DpS0, or 4DDW: The PkOT3D program is compiled&hked using the 
command make -P Ma&efiBe,i4 on the Unix command line. This command 
will probably work for IRIS 4D/20, IFUS 4D/2e)(j, IRIS 4DI50, IRIS 4D/50G, 
etc. 

WIS 4DDWT: The PLOT3D pro is compiledllinked using the command 
make -f Makefille.iL%gt on the Unix command line. This command will 
probably wok  for I N S  4D/2WT, HWIS 4E)/5WT, etc. 

PLO'F3D-LCL (IFUS process for distributed version) is set up similarly. 

6. Hardcopy capabilities: the WIS 2xxxf3xxx version is probably the most robust 
in this sense. In particular the BostScript High-Quality ("P") works on the IRIS 
2xxx/3xxx, NPAY work on WIS 4DpSO or IRIS 4B/706 (with some bugs), and 
will NOT work on WIS 4B/70GT. 

7. Some bugs (particularly for the INS versions) with PLOT3D version 3.6 are 
documented in the file ""bgs.txt" (in the documentation directories). 



By Larry Pierce 

F.1 Finding Wingbodytail 

IRIS (stand-alone) implementation: 

Users who receive IRIS PLOT3D source code from us will find Version 
3.6 examples in "plot3d/3.6b/unix+iris2/examples/". NAS workstation 
users who want to access the files on wk23 can simply use 
"/r/wk23/wk/pierce/examples" to find the various IRIS PLOT3D examples 
(with nfsmount). Version 3.5 examples are not available for IRIS. 

VAXIVMS (BISSPLA or DI3008) implementation: 

Users who receive the PLOa"3D source code for one or both of the VMS 
implementations will find the examples in 
" [...PUYI"I'D-3-6.VMS.EXAMPLES] ". 
Users on NASA/Ames VAX/VMS systems will find the examples 
(for version 3.6 only) in EUL::STTO:[BUNING.EXAMPLES]. 
The 3.5 examples were deleted. 

Sun implementation: 

Users who receive the PLOT3D source code for Sun will find the examples 
in "plot3d/3.4/suncore/plot3demos/". Wingbodytail is not 
available for this one. We don't have the Sun examples in a standard 
place for NAS (or NASA) users. 

Stellar implementation: 

Users who receive the PLOT3D source code for Stellar will find the examples 
in "plot3d/3.6-Stellar/examples/". There aren't many users (that I know of) 
here at Ames, so we won't be putting the examples in a standard place for 
our local users. 



Appendix F. Directory Structures and Wingbodytail 

implementation independent (ASCII) data: 

Users who receive PILOT3D source code with the FORMATIED (ASCII) 
examples will find them in "plot3d/3.6/examples-fmt/" (Unix syntax) or 
"[ ... PLOT3D-3-6.EXAIMPLESIMPFNlT]" (VAWWXS syntax). NAS PWT3D 
users who want access to these examples will find them on prandtl (alias pam) in 
"/u/pi/pierce/examples-fmt/". 

F.2 Directory Structures December 89 

plot3d 
3.4 

suncore 
plot3demos 

airfoil 
bluntfin 

3.6 
documentation 
examples-fmt (machine independent) 

airfoil 
bluntfin 
wingbodytail 

tools 
tutorial 
vms 

disspla 
di3000 
examples (VMS examples) 

airfoil 
bluntfin 
wingbodytail 

unix+gmr3d 
unix+di3000 

3.6b 
documentation (3.6b has augmented documentation) 
unix+iris2 

arcgraph 
make 
examples (INS examples) 

airfoil 
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bluntfin 
wingbodytail 

unix+iris2_rgl 
local 
remote 
cgl-dist (CGL distributed graphics library) 

3.6-S tellar (Stellar's stuff does not 
match our 3.6 stuff exactly, so 
gets its own master directory) 

documentation 
examples (Stellar examples) 

airfoil 
bluntfin 
wingbody tail 

tools 
tutorial 
unix+stellar 

turb3d 
3.6 

documentation 
vms 

disspla 
di3000 

unix+grnr3d 
unix+di3000 

3.6b 
documentation (3.6b has augmented documentation) 
unix+iris2 
unix+iris2_rgl 

remote 

Also, on VMS systems some of the directories will be concatenated vertically, e.g. 
UNIX VMS .- 
plot3d3.6-Stellar/ -> [...plot3d-3-63 tellar] 
plot3d3.61 -> [...plot3d-3-61 
plot3d3.6bI -> [. . .plot3d-3-6b] 
plot3d3.41 -> [...plot3d-3-41 
turb3d3.61 -> [...turb3d-3-61 
turb3d3.6bI -> [...turb3d_3_6b] 



.bin file 

.corn file 

.dat file 

.dip file 

.fmt file 

.gra file 

.jou file 

.par file 

.pol file 

.prs file 

.ps file 

.qms file 

.ras file 

.sei file 

.vec file 

@filename 

alpha 

G ~ O S S ~ I P ~ .  

By Patricia Elson 

binary file 

command file for PLOT3D keyboard entry 

unformatted FORTRAN file 

NASA Ames device-independent plotter (dip) file 

formatted FORTRAN file 

graphics ARCGraph file for a mixture of data types 

journal file created by PLOT3D recording all keyboard work 

during a session; if an abnormal end occurs, PLOT3D saves 

the file; the file may also be saved by EXITISAVE or 

QUITISAVE 

particle trace file storing x, y, z, time and real i, j, k of each 

point of the trace 

polygon ARCGraph file for flat shaded parts; subset of .gra 

ARCGraph file for function-mapped or contour function 

data; subset of .gra 

Postscript file (available for IRIS 2xxx/3xxx and some IRIS 

4Ds in version 3.6) 

QMS format file to store a screen save for a QMS printer 
raster fde created by a screen save using ARCGraph -RAS 

format 

Seiko color printer file 

vector ARCGraph file for lines 

reads filename for PLOT3D commands; on finding an end- 

of-file character, control is returned to the previous source of 

input 

angle of attack; this value is contained in the solution file 
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attribute 

bit plane 

Boolean 

carpet plot 

clip 

clipping planes 

coefficient, material 

color 

command file 

Ames Research Center Graphics: device-independent, 

standard function libraries and utilities developed by the 

Advanced Computer Research Division at NASA Ames 

Research Center 

choices to be made after the WALLS, CONTOURS, 

VECTOR, SUBSET or RAKE commands to determine 

color, shading, line or solid, length of vector, etc. 

area of memory to store pixel information: a bit plane 

supplies one bit of color information per pixel on the display; 

thus, an 8 bit plane system allows 28 (256) different colors 

to be displayed 

value of true or false: true equals 1, false equals 0 

type of plot called with the PLOT/SURFACE command 

showing a graph of a scalar function (e.g. x versus density 

or xy versus pressure, etc.); use PLOT/FSURFACE in 

version 3.6 

computational fluid dynamics: the discipline that attempts to 

solve the differential equations of fluid flow numerically 

omit drawing part of an object outside the clipping planes 
sides of a rectangular 3D space where objects are drawn; 

objects outside this space are not drawn at all; objects that 

extend partially outside this box are "clipped so only the 

portion inside is drawn; see MINMAX box 

polygon reflectivity entered for each wall (currently 

prompted, but not implemented) 

one of the eight standard colors (entered by name): black, 

blue, cyan, green, yellow, red, magenta, white; color may 

also be (Red Green Blue) intensity components in the range 

from 0 to 1 specified, e.g., "RGB .2 .3 .4" 

file of commands for entry into PLOT3D; see .corn file 



Glossary 

contour plot 

CPU 

Cray2 

CRT 

data multiplier 

delta 

density 
DIP 

display mode 

double buffer 

dynamic display 

enthalpy 

entropy 

Ethernet 

fsurface 

flow field 

FSMACH 

plot showing color-coded values of a function throughout 

the subset either on planes slicing through the scene or on 

the surface of an object; used for scalar functions such as 

pressure, Mach number 

central processing unit; the part of a computer where 

instructions are executed 

model of supercomputer 

cathode ray tube; a raster display monitor 

red number factor that will be multiplied with every x, y, z 

coordinate 
Greek letter; A and A are used as symbol types 

concentration of matter 
NASA Ames device-independent plotter file convention 

setting for a display screen which can be 60 Hz, 30 Hz, or 

NTSC 

mode in which two buffers are alternately displayed and 

updated 

display with options to move, rotate and zoom in and out of 

the display 
heat content 

capacity factor for isothermally unavailable energy 

type of high-speed communication link 

(1) in v3.6 a qualifier to the plot command for creating a 

function surface plot, also called a carpet or line plot; (in 

v3.5 use /SURFACE); (2) a PLOT3D command for making 

adjustment in a function surface plot 

fluid flow described by the calculations in the solution file: 

these may be obtained either from experimental 

measurements or computer simulation 

free-stream Mach number; the speed of the air beyond the 

disturbance of the vehicle; this value is in the solution file 
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GAS 

geometry 

Geometry Engine 

Gouraud shading 

grid 
grid file 

helicity 

hidden line 

hidden surface 

BLANK data 

IJ, IK, or JK 

Graphics Animation System: a menu driven program for 

viewing, animating, and recording computed results created 

by PLOT3D (or other graphics package) 

visible parts of a grid: in PLOT3D, the user defines the 

visible part of the geometry with the WALL command 

IRIS workstation hardware consisting of 12 VLSI chips 

which perform the floating point calculations needed to 

transform, project, and clip geometrical data for display on a 

CRT 

an advanced method of shading in which each polygon is 

smoothly color shaded; available in SURF, not PLOT3D 

array of x, y, z points at which the flow is defined 

file that supplies PLOT3D the grid 

a measure of vortex strength 
line of the wireframe of a geometric object that is not visible 

because it is obscured by "surfaces" of the wireframe object 

surface of a geometric object that is not visible because it is 

obscured by other surfaces 

local network that allows workstations to interface with the 

Cray2 

vectors indicating units of the grid: grid line segments; 

usually i is one unit in the x direction; j is one unit 

counterclockwise around the object; k is one unit radially out 

from the surface of the object 

data following the Z values in the grid ( n Z )  file showing 

which grid points are "turned off' or blanked out; the iblank 

data defines holes in a grid made to accommodate another 

grid; also defines the location of solid wall or where grids 

meet or overlap, for particle tracing 
plane orientations; determines which computational planes 

will be used for plotting contour l,ines, for example 



Glossary 

initialization file 

Jacobian 

journal file 

legend 

line thickness 

h e  type 

tp 

Mach 

material coefficient 

mgrid 

box 

mirroring 

momentum 

nabla 

]MAS 

nocheck 

optional command file to start PZOT3D: when PLOT3D 

starts it looks for a file "plot3~.com" in the current 

directory; PL8T3D reads commands in that file before taking 

input from the n o d  input device (the terminal) 

the determinant of the coordinate transformation matrix 

the file PLOT3D.jou is created when PHX)T3D ends 

abnormally or after an EXIT/SAVE command; the .jou file is 

usually renamedfilemrn.com and used as a command file 

color-mapped list displaying the range of the function and 

value represented by different colors 

Lines/Hidden-lines/ Points/Surface: an abbreviation used on 

the PLOT3D grid chart 

real number which multiplies the standard line thickness 

style of line such as SOLD, DASH, DOT, C ASH, 

T or NONE; the default is SOLID; IPLOT3X does 

OT, or DOT line types 

line type: an abbreviation used on the PLOT3D grid chart 

velocity in relation to the speed of sound 

polygon reflectivity (not yet implemented) 

qualifier used with the WAD command when working with 

multiple grids 

user-defined Id;D or 3D space that specifies plot ranges and 

defines a center of rotation 

creation of a mirror image of an object 

quantity of motion measured by the product of mass kmd 

velocity 

program that converts .par files into .vec files that can be 

read by GAS (Graphic Animation System) 
inverted triangle; V and V are used as symbol types 

Numerical Aerodynamic Simulation 

option of the READ command to onit testing for 

inconsistent data to make WAD command run faster 
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NTSC 

particle trace 

perspective 

pixel 

pixel dump 

PLANES format 

PLOI'4D 

polar coordinates 

polygon shininess 

polygon transparency 

pressure 

National Television Standards Code: the signal used by 

television broadcast and standard video recorders and 

players in the United States 
path a particle will travel past an object 

viewing projection that shows distant objects as smaller 

picture element: a display screen is composed of an m y  of 

pixels; in a black and white system, pixels are w e d  on and 

off to form images; in a color system, each pixel has three 

color components: red, green and blue; see RGB 

file containing a saved screen image 

three-dimensional flow field or grid data format where each 

K-plane is a new file record (available in version 3.5 on) 

interactive graphics program for CFD flow fields illustrating 

74 functions such as particle tracing, pressure contours, 

Mach number, and shock finding: PLOT3D makes extensive 

use of color and 3D cues such as perspective; it is written 

primarily in FORTRAN and runs on IRIS workstations and 

several other systems 

modified version of PLOT3D that produces .gra graphic 

output files that can be assembled into a movie using GAS; 

PLOT3X does not display plots 

modified version of PLOT3D that allows some animation 

capability 

coordinate system in the plane related to the the standard 

Cartesian (x, y) coordinates by the following equations: 
x = r cos Q ,  y = r sin 8 (r and 8 are polar coordinates) 

real number between 0 (dull) and 1 (shiny) controlling 

shaded surface shininess; available in version 3.6 
value between 0 (opaque) and 1 (completely transparent); 

available on the IRIS version of PLOT3D only 

force applied to or distributed over a surface 



Glossary 

pressure map 

Q file 
rake 

raster display 

RGB 

RGB values 

RGL 

right-handed system 

rotate 

scalar 

method of representing a range of values by using color 

shades; applies to scalar functions in general 

see solution file 

set of computed particle trace paths 

screen display that produces an image using a series of scan 

lines 

Reynolds number, magnitude of viscosity; in the solution 

file 

Red Green Blue: an additive color system that generates 
colors by varying the intensities of red, green, and blue 

for PLOT3D, a set of real number from 0 to 1 for the (red 

green blue) intensities that compose a color, (e.g., lRGB -5 

.5 .5) 
Remote Graphics Library: a Cray2 library that sends graphic 

commands to an IRIS workstation 

if the fingers of the right 

hand curl in the direction of 

rotation from positive x to 

positive y, the thumb points 

to positive z; in Cm) grids, 

x is often downstream, y out 

the starboard wing, and z up 

Figure 84. Right-handed coordinate system. 
Remote Interactive Particle-tracer: a menu-driven program to 

interactively calculate particle traces and plot them on an 

IRIS or output them to data files (.par) for input into the 

MRAKEVEC program; RIP is written in @ and executes on 

IRIS and Cray2 simultaneously (i.e. in a distributed fashion) 

revolve about a given axis or origin 

quantity such as density, pressure, or temperature that can be 

specified by a single number 
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scale 

scaling 

screen save 

script file 

shading pattern 
shininess 

solution file 

spectrum plot 

subset 

SURF 

surface 

symbol size 

symbol type 

T1 channel 

text 

TIME 

change the overall size of an object: an object may be scaled 

to retain its relative dimensions or distorted 

uniform stretching of an object along an axis 

procedure to save the image on the screen 

a file used by PLOTISCRIPT to "animate" in PLOT3D 

shadhg pattern for polygon fills: the default is SOLID 

real number between 0 (dull) and 1 (shiny) controlling 

shaded surface shininess; available in version 3.6 

file containing the flow-field to be plotted by PLOT3D; this 

file contains the conditions under which the solution was 

generated (FBMACH, ALPHA, RE, TIME) and flow 

density normalized to free-stream, x-flow momentum, y- 

flow momentum, z-flow momentum, and stagnation energy 

per unit volume; also called Q file 

plot showing color-coded levels (for pressure, Mach 

number, etc.) with no line separation between colors. 

part of a grid selected to be "active"; the portion of a grid to 

which the function applies 

SURFace shading program: an interactive graphics program 

that creates wireframe, flat shaded, Gouraud shaded, and 

smoothly colored function-mapped 3D models which can be 

loaded into GAS; SURF is  written in C and runs on IRIS 

workstations 

(1) the surface of a model; (2) as an attribute, filled polygons 

instead of lines; (3) as a qualifier to the plot command, carpet 

plot (replaced by IFSURFACE in version 3.6) 

real number which multiplies the standard symbol size 

specific symbol represented by an integer (-1 to 12) 

channel with a speed of 1.5 MBitsIsec 

up to two lines of centered text created by TEXT command 

solution time; this value is contained in the solution file and 

is used only for additional text on plots 
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title 

trace segment 

transformation 

translate 

transparency 

unsteady flow 

vector field 

velocity 

viewpoint 

visualization 

name of current function printed at top of plot; turned off 

with PLOT/NO 

part of a trace that lies within a particular grid; with multiple 

grids the trace can extend though several grids 

any matrix multiplication that changes the orientation of an 
object; see rotate, scale, translate, zoom 

to move a given distance along the x, y, or z axis 

real number between 0 (opaque) and 1 (completely 

transparent) controlling polygon transparency 

time-dependent flow 

field property specified by more than one number, usually 

magnitude and direction 

time rate of motion specified as a magnitude and direction 

the point in space from which the plotted object is viewed 

application of graphics and imaging techniques to the 

understanding of physical phenomenon; scientific data 

visualization 
vortex three-dimensional circular flow field caused by the motion of 

a rigid body through a fluid 
vorticity amount of rotation about a given center; whirling 
wall visible part of the grid; walls define the visible part of the 

geometry in PLOT3D 

WHOLE format three-dimensional flow-field data format where the entire 

grid or flow-field is one large file record 

wireframe model of an object that shows only the edges of the 

polygons that make up the surface of the object 

workstation computer with high-performance graphics and large disk 

storage capacity 

x, Y, z Cartesian coordinates referring to physical points in the grid 

XYZ file See grid file 
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z-buffering method of hidden surface (polygon) removal that displays 
points of the surface based on distance from the viewpoint; a 
hardware feature of some computers 
to move the viewpoint closer to focus in on details or move 
farther away to get the total pic= 



@) indicates default 
/ indicates qualifier . dot indicates filename extension 

" 115 
! 115 
$120 
- 115 
.bin binary data 22,233 
.com command file 2 2 , 8 6 8 8  
.D48 files 95 
.dat FORTRAN unformatted data 

22,233 
.dip Device Independent Plotter f11e 

22,94,95, 140-141,233 
.fmt formatted data 22,233 
.gra general ARCGraph file (use 

PLOT3X to create) 22,89,233 
.jou journal file 28,85-86,102, 

233 
.par particle trace file 22,88,233 
.pol ARCGraph file for flat shaded 

polygons 22,233 
.prs ARCGraph file for pressure or 

other function 22,233 
.ps files 93,95,233 
.psd files 95 
.qms screen save (QMS QUIC 

format) 22, 93,95, 233 
.qqq 233 (see .bin) 
.ras pixel file screen save 22,92, 

95,233 
.sei screen save for Seiko color 

printer 22,92,95,233 
.vec ARCGraph file for lines 22, 

233 

/ADD 150,156,161 
/ANGLES 42,160 
/ANGLES in SC 148 
/APOLLO @ for Apollo) 140 
/APOLLOSINGLE 140 
/ATTRIBUTES 122 
/ATIBJBUTES in RAKES 150 
/ATTRIBUTES in SUBSETS 156 
/ATFRI[BUTES in VECTORS 03) 158 
/ATTRIBUTES in WALLS @) 161 
/AUTOMATIC 122 
/AXES @) 142 
/BACKGROUND=color 142 
/BINARY @ for Unix) 153 
/BLANK 154 
/CARPET 141 
/CHECK @) 154 
/COMPRESS 140 
/CONTOUR @) 61,125,141 
/DICOMED 140 
/DIP 22,94,95,140-141,233 
/ENVISION 140 
/FIGURE=(areax,areay,charht) 142 
/ I F o w m  

with LIST 137 
with READ 153 

/FROM=(x, y, z)in SCRlPT 147, 148 
/FULLSCREEN 142 
/FUNCTION=file in READ statement 

153 
/GRAFIX @ for GRAFIX) 140-14 1 
/GRID=grid number 32,125,156,161 
/IJK 0) 150 
/IMAGEN 140 
/IN=n in SCRIPT 147,148 
/INCREMENT 122,139 
JIRIS (D for IRIS) 140 
/IRISRGB 140 
/IRISSINGLE 140 
IJACOBIAN 154 
/LINE 141 
/LN03 140 
/MANI?AL 122 
/MAXPOINTS=n 151 
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UTES e>) 122,150,156, 

/ i?OmCK 154 
/NO%;9GUM (D) 142 
IN0 SCREEN @) 142 
/NOJAmB;VIIN @I) 154 
/i?OSC1$LAR-WN~ON @) 151, 

158 
/raOX 139 
/i?OY 139 
/I\aOZ 139 
/OUPU%=file 137 
/PLANES 154 
/Q=fiile (D) 153 

140 
GE 122 

/RElaD=file 150 

/SCRIPT 143, 147 
/SURFACE 61,141 
/TEKTEaONIX @ for DISSPLA) 140 
/TEXT @) 137 

with LIST 137 
with READ 153 

/?JP=axis 142 
NERSAT'EC 140 

/XSCALE=scale 139 
m z  

in RAKE 150 
in WA14 153 
in N 160 

f=f @) 
/YSCBb,E=scale 139 
E 
E 

2D-stfern-function 133 
1 6 - m  film 89 
@ symbol 10, 115,119 
[square brackets] 101 
A 101 
1D 153 
2D 140,153 
2d Pressure Coefficient using G 

(plol/lhe) 220 
3D @) 140,153 

A 
abbreviations 22 
ADD 150,156,161 
ANGLES 160 
ANGLES in SC 148 
animation 88,89,94 
APOLLo (D for Apollo) 140 
APOIJXlr ONLY devices 141 

Anrowheads 158 
ATTMBUTES 33,62,116 

in CONTOURS @)I22 
in RAKES @) 150 
in SUBSETS 156 
in VECTORS @) 158 
in WAILS 0) 161 

MATIC 122 
@) 142 

B 
Backfacing-polygon_removal146 
B ACKGROUND=color 142 
basic information needed for making a 

plot 101 
BINARY @ for Unix) 137, 153 
Binary files for the WES - .bin 

extension. 162 
BLANK (blanking) 21,29, 115, 154 
BLOCK DATA BFILUID. 129 
bugs ("Known Problems") 11 1 
Buning, Pieter 102 
button 144 

c 
c 129,132 
CARPET (carpet plot ) 61,71, 141 



case-sensitive (not) 22 
CENTER in SCRIPT 147 
CGE 227-229, and : 

error mesasges 177, 181, 185, 
192, 193,211 

Changing PLOT3D and Host Systems 
168 - 176 
To Use Less Space 172 

CHECK (19) 154 
Chewbaka (wk@@) 93 
Chimera 12 
CLEAR 121 
clipping planes 41, 147 
code 

organization 169 - 17 1 
requests 3 

Color, vector 158 
color contours 62-63,67 
colors 33, 117 
Command Basics 20 
command files 9, 14--15,86 

sample command files 219-23 1 
command/qualifier arguments 20 
commands 

basics 20 
explianations 121-1 61 
list of 98 
typical sequence 234 

comparison of computational and 
experimental data 22 1-226 

COMPRESS 94,95,141 
Continuation character 22 
CONTOUR (D) qualifier to PLOT 125, 

141 
compared to surface 61 
contour vs. surface chart 63 
overlay two kinds 64 

CONTOURS command 63,66,122 
attributes 66, 1 16 
levels 66 

control-C 19 
Converting .com files to .gra for GAS 

89 
converting .par files to .vec files for 

GAS 88 
COS JCL 141 
Cp 130 
Cp* 130 
Cp@ 130 

crash 19,85 
Y 

error mesages 177, 181,185, 
192, 193,211 
output files 141 
running PLOT3D on 227-229 

Cross-flow-velocity (function #127) 
133 

current working directory 28 

D 
d 93 
D48 film recorder 141 
data File Formats 162-167 
data In Current Directory 28 
data, differnet form of 172 
data files 1,7 
default contour colors 104 
density (or Q1) (function #loo) 126, 

129 
density gradient (function # 21 1) 243 
depth cueing 14 
Device Independent Plot - .dip Files 

22,94,95, 140-141,233 
device to plot to 94-95 
device-independent Ames Research 

Center Graphics library 89 
DICOMED 94-95,140-141 
Different Form of Input Data 172 
Different Graphics Library 176 
Different Operating System 176 
digital disk 89 
DIP 22,94,95, 140-141,233 
DISSPLA output files 94,140-141 
divergence of velocity (function # 158) 
243,246 
drag 13-14,144 
Dunn camera 93-94 
D ynamic-pressure 126,13 1 

BE 
EARTH (wingbodytail dir) 8,258,259 
ei 132 

Energy 127,132 
Enthalpy 126, 132 
Elntropy 127, formula 133 
Entropy measure s 1 127,133 
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ENVISION 140 
EOF 120 
equals sign (= ) 21 
Error Messages and Warnings 177 - 

218 
exit 26, 85, 123, "C to stop plot 53 
EXIT/SAVE 85-86, 89,123 
experimental data 22 1-226 
extensions 22,233 

F 
f (mex screen dump) 93,95 
FIGURE=(areax,areay ,charht) 142 
File types and extensions 22,91,95, 

summary chart 233 
.bin binary data 22,233 
.com command file 22,86 
.D48 files 95 
.dat FORTRAN unfonnatted data 

22,233 
.dip Device Independent Plotter file 

22,94,95, 140-141,233 
.fmt formatted data 22,233 
.gra general ARCGraph file (use 

PLOT3X to create) 22,89,233 
.jou journal file 27,85-86, 102, 

233 
.par particle trace file 22,78,88, 

233 
.pol ARCGraph file for flat shaded 

polygons 22 
.prs ARCGraph file for pressure or 

other function 22,233 
.ps 93, 95, 233 
.psd 95 
.qms screen save (QMS QUXC 

format) 22, 93,95, 233 
.ras pixel file screen save 22,92, 

95,233 
.sei screen save for Seiko color - - - -  

printer 22,92,95, 233 
.vec ARCGraph file for lines 22, 

File-format for particle trace files 
151-152 

filenames generated by PLOT qualifiers 
141 

film recorder (DISSPLA) 95 
films 89 

flow-solvers 2-3 
Fluid Dynamics Division 1 
fluid is assumed to be air 129 
Fluid-constants 129 
fooling PLOT3D 172 
formats, data file 153, 162-167, 

using LIST 137 
FORTRAN formatted files - .fmt 

extension. 153, 162 
FORTRAN unfonnatted files - .dat 

extension. 153, 162 
freestream density, pressure, speed of 

sound, velocity magn. 129 
FROM=(x, y, z)in SCRIPT 147,148 
FSURFACE command 73,124--125 
FSURFACE qualifier , version 3.6 

61-62, 7 1-74,236,247 
FULLSCREEN 142 
FUNCTION 

command 66,126-135 
definitions 129-1 35 
definitions, changing code 173- 
175 
numbers 126-128 
tutorial 49-84 

Function Files formats 166 
function surface 124, compared to 

contour 61-62, tutorial 7 1-74 
FUNCTION=file in READ statement 

153 
Function-file multiplemd formats 

1 67 
Function-file single-grid formats 166 

G 
gamma 129 
GAS program for animation 2,88 

for adding titles 92 
gas constant 129 
General-information from help file 101 
Geometry 12,3240,50--57 
GO in SCRIPT 148 
GRAFIX ONLY devices 140,141 
graph of the function 7 1-74 
Graphics Library, Different 176 
graphics file 89 
graphics lab 93 
graphics ports, multiple 143 
Grid Chart 4 3 4 5  



Index 

grid checks (functions # 10, 11,12) 
243-245 

Grid XYZ Files 1-2 
formats 162-1 64 
READing (loading) 27-30 

GRID=grid number qualifier 
with WALLS 32,125,161 
with SUBSETS 53-54,156 

Grid-functions 
help fde 126 
new, version 3.6 243-245 
tutorial 50-57 

N 
h 132 
Hard Copies 92-95 
helicity (functions # 186, 187, 188) 

definition 127 
formulaes 245 
new functions 243 

HELP command 136 
help fde, on-line 

how to use 23-26, 136 
reproduced 101-167 

hidden-lines 33,116 
fixed, version 3.6 238 

hogwhiledown 144 
HOLD in SCRZPT 148 
Holes, in grid (IBLANK) 50,55-57, 

115-1 16 
Host Systems 5, 168 
hyphen (-) 22 

1 
IBLANK 50,55-57,115-116 
I, J, and K 2, 13 
IJ, IK, or JK planes 

with CONTOURS 66 
with RAKE 15 1 

IJK (D) qualifier for RAKE 150 
IMAGEN 94,95, 140, 141 
imagin.imp files 95 
IN=n in SCRPT 147,148 
incompressible flow 255 
INCREMEW qualifier 

with CONTOURS 122 

Initialization File - plot3dini.com 87, 
102 

initscrtl .tmp files 95 
input data 

nonnal27ff. 
different form 172 

Installation-of-PLOT3D 103 
INTERACTIVE in SCRIFT 148 
Internal energy (function #I@) 126, 

127 
IRAKE 152 
IRIS devices 140-141 
IRIS Screen Dumps to Files 92-93, 

95, 145-146 
version 3.6 240-241,256-257 

IRIS swap space 168 
IRIS-interface 143 
IRISRGB Screen Dumps 94,140- 

141, 145-147, 
IRISSINGLE 140-141 
IZNEAR and IZFAR 103 

J 
JACOBIAN 154,176 
journal file 28,85-86,102 

K 
K=l is the surface of the model 13,77, 

8 1 
Kinetic energy (function #144) 127, 

131 

labels on the contour lines 90 
laser printers 93,95 
LCL 227 

error mesasges 177, 181, 193, 
LHPS lines, hidden-lines, points, or 

shaded-surface 43 
lift 16,74 
Limiting Contour Lines to Mach 1 229 
LINE 141 
line (carpet plot) 61,71, 141 
Line-thickness 117 
Line-type 117 
LIST 9Q-91,137 
In thck line thickness factor 43 
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LN03 94,95,140,141 
Loading Data - 

read/x=gridfile/q=solutionfile 27- 
30 

log of ... functions 243 
lpr (lpr -Pdevicename filename) 93 

M 
M, Mach number 68-70, function 

#154) 127,132 
Mach 1.229 
MANUAL qualifier to CONTOURS 

122 
MAP 138 
Material-coefficient (not implemented) 

36, 119 
MAXPO]INTS=n 15 1 
MDATASET 153 
memory 168 
MEX 93, 143 

153 
1 4 2 , 1 3 9  

mistake entering walls 58 
Momentum (Q2,Q3,Q4) 127,133 
Mouse 13-14,144 
movies 89,94 
MRAKEVEC 78,8&-89 
multiple graphics ports 143 
multiple grid 

experimental and computational 
221-227 
IBLANK 50,55-57,115-116 
Q file format 165 
READ statement 29 
SUBSETS see SUBSETS 
xyz file format 163 

N 
NAS 1 
NASA Ames 1 
nfsmount 8,28 
new tools 250 
NOA UTES (D) qualifier 

with CONTOURS 122 
with RAKES 150 
with SUBSETS 156 
with VECTORS 158 
with WALLS 161 

NOAXES 142 
NOBLANK @) 154 
NOCHECK qualifier with READ 29, 

154 
NOFIGURE (D) 142 
NOFUUSCREEN @) 142 
NOJACOBIAN (D) 154 
Nondirnensionalizations 129 
Normalized (internal) energy 127 
Normalized 2D stream function 127 
Normalized density 126 
Normalized enthalpy 126 
Normalized kinetic energy 127 
Normalized pressure 126 
Normalized stagnation density 126 
Normalized stagnation energy 127 
Normalized stagnation enthalpy 126 
Normalized stagnation pressure 126 
Normalized stagnation temperature 126 
Normalized temmrature 126 

NOX 139 
NOY 139 
NOZ 139 
Numerical Aerodynamic Simulation 

software flow 1,3 

0 
off-site users 9 
oil flow 8 1, 15 1, restrict with 

IBLANK 1 16 
omega mi, 134,245 
On-line Help 

how to use 23-26,136 
reproduced 10 1-1 67 

Operating Systems 
PLOT3D versions for 5 
vAX/VMs 9 
UNIX 8,86 
Changing PLOT3D for different 
176 

order of walls 34 
origin (or offset) of walls 125 
outline of the wing, body, and tail 

58-60 
Output device: PLOT qualifiers 140 
OUTPUT=file qualifier to LIST 137 



Index 

P 
p for screen save 92,93, 145 

version 3.6 249 
p pressure 129 
page file quota, VMS 112, 176 
parm.plv files 95, 140 
Particle Traces 76-8 1 

colored by function 78 
functions listed 127 

path name in double quotes 22,28 
perfect gas law 129 
perspective 14, to defeat 14 
Perturbation velocity (function #203) 

127, 135  
Pierce, Larry 102 
Pinf 129 
Pitot-pressure (function # 1 16) 126, 

131 
Pitot-pressure ratio (function # 1 17) 

126. 131 
pixedit,'pixps, pixqms and pixscan. 

93,94 
pixel dumps 92-95 
PLANES file type 154 
planes orientation 

with CONTOURS 66 
with 151 

PLOT 46,140-148 
Plot Range = rninrnax 41 
PLOT/CONTOUR 63-44 
PLOT/DP 22,94,95,140-141,233 
PLOT/FSURFACE 6 1---62,7 1-73 
PLOTILABEES qualifier 90 
PLOTLINE sample command file 

220-22 1 
PLOT3D code 3 
plot3d.jou 27, 85-86, 102 
plot3ddi 253 
plot3dini.com 87, 102 
PLOT3X 89-90 
PLOT4.D (time) 89 
plotter 94-95 
points instead of lines 33 
polar coordinates 42 
polygon, backfacing, removal 146 
polygons of color 67 
POP 141 
popfil.dat files 95 

Postscript (version 3.6 only) 95, 
192-193 

PP 131 
Pressure 126,130 
Pressure gradient 128 
Pressure-coefficient 15,64, 126, 130 
printers 93,95 
prompt 47 
PO 130 
pOy 131 

Q 
q (dynamic pressure) 13 1 
q for QMS 93,95, 146 
q solutions file 7,164-166 
Q=file @)qualifier for READ 153 
QCHECK 175 
&file formats 164-166 
QMS 95,140 
QUIT 123,149 
quota,VMS 1 12 
quotes 21-22 

R 
r for .ras screen save, version 3.6 248 
R 129 
RAKE/READ/WRITE 77-79,8 8, 

150-152 
RANGE qualifier to CONTOURS 122 
RAS-screen-save 95, 145,248 
RASP 92 
ratio of specific heats 129 
READ statement 28-30, 150, 153 
READCK (now QCHECK) 175 
Release-notes 104 ff., 235-242 
REMJAC 176 
Res tric 
RGL see CGL 
rho xvi, 129, 130 
right-handed system 124,262 
rotation 13, 144 
Runge-Kutta 108 

S 
s for Seiko files 92 
s entropy formula 134 
Sample Command Files 87,2 19-23 1 
SAW qualifier 85,123 
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saving data and plots 85-95 
for GAS animation 89-90 
keyboard work 85-88 
particle traces 88 
screen dumps and draws 92-95 
version 3.6 235-252 

scalar plot 15 
CTION=function 

number 
RAKE 78,151 
VECTORS 158 

Scalar-functions 
tutorial 60-74 
listed 126 

SCALE-FACTOR of function axis 125 
scanner 94 
Scientific Visualization 1 
screen dumps and draws (save) 92- 

95, 145-146 
version 3.6 292-293 

SCiU PT qualifier to PLOT 88,143, 
147 

Seiko-color-printer-screen-save 93, 
95, 145 

sensitivity of the mouse 144 
shaded-surface 33,36, 1 17 
shading pattern (solid only) 36, 1 18 
Shininess 36, 119 
Shock function 82-83,128,134 
SHOW 155 
Simple walls 58 
slash ( /) 2 1 
solid 36 
solution file 1 
Spaces 21 
Specialcharacters 115 
Speed of sound (function #155) 127 
Stagnation density, enthalpy, pressure, 

pressure coefficient, 
temperature 126-127 

~tagna6on energy per unit volume (Q5) 
127 

steady-state flow 77 
stills 92-95 
STOP in SCRIPT 148 
streamlines 77 

SUBSETS 53 ff., 156 
attributes 116 
cofnpared to walls 53 
for slices on the wing 65 
for rings around the surface of 
wing and tail 72 
READ statement resets to 
everything 30 
set to everything for particle traces 
77 

SURF graphics application 2,91 
SURFACE (carpet) qualiJTer to PLOT 

61-42,73, 141 
changed to FSURFACE in v.3.6 
236,247 

surface plots, compared to contour 
61-42 

surface as attribute of WALLS, 
SUBSETS or CONTOURS 61- 
62, 117 

swap space 168 
Swirl (function # 184) 127, 134 
sym size synbol size factor 11 8 
sym symbol type 1 18 
Symbol size and type 1 18 

for VECTORS 158 
symmetny plane subset 68-69 
symmetry planes with RAKE (IJ, IK, 

JK) 151 
system-command 120 

T 
T 132 
tape, wingbodytial on 9,258- 259 
TEKTRONIX (40 14) 94--95,140 
Temperature (function #120) 126, 13 1 
Testdrive 9-20 
TEXT 21-22,31,157 

as format type 137 
time 76,89,108, 150 
TK4lXX 140 
TOP,SIDE,FRONT 159 
tools 250 
translating (dragging) 14 
transparency 36,119 
TUTORIAL 6-96 
Tutorial Symbols and Styles 7 
Typical Command Sequence 234 
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U 
u velocity 127 
UWO TTED 136,153 
BTB=axis 142 

V 
IVI 129 
V 134 
v velocity (function #150) 127 
v,4x 

getting tutorial 8-9 
location of wingbodytail 8,258 
versions available 5 
VMSrVAX virtual memory 168 

Vector Functions 75-76,127-128 
Vector length scale factor 76, 158 
Vector scaling 76, 158 
vector field directions in RAKE. 150 
VECTORS command 75-76,158 
vectors colored by a scalar function 76, 

158 
VECTR1.PLV files 95,140 
Velocity magnitude (function #153) 127 
Velocity x vorticity (function #204)128 
Velocity x vorticity magnitude 

(function #185) 127 
Velocity (function #200) 75, 127 
WRS ATEC 95,140 
video tape 89 

videos at NAS 94 
VIEW command 159 

in fsurface plots 71 
viewgraphs 93 
viewpoint, see VPOINT 
WSNAX virtual memory 168-169 
Vortex lines 127 
Vorticity 127,134 
Vorticity magnitude 127 
VPOHNT command 42,160 
VPOINT in SCRTPT 148 

w 
w velocity (function #152) 127 
Wlb9,ES command 12-13,3240, 

50-53, 161 
attributes 116 
compared to subsets 53 
order of 34 

Walls done (geometry) (function #O) 
5&52,126 

qualifier to 
3,125 

Warning Mesqges 2XM- 2 18 
wbt.com (testchtve) 9-20 
wbtout.com 85-86 
WHOLE @) 154 
wind tunnel results 4,221-226 
window manager 10,95,143 
wingbodytail 7 ff., 258- 259 
wingbodytail, location of 8-9,258- 

259 

X 
X @) qualifier to MINMAX 138 
x, y, and z coordinates in VPOINT 42 
x-component of vorticity (f. #180) 127 
x-momentum (Q2) (function #160) 127 
XSCALE qualifier to MMINMAX 139 
XY,%Z,YZ,YX,ZX,ZY in VIEW 

command 159 
XYZ 

file 7 
file in READ 153 
in 150 
VPOINT 160 

xyz-fde multiplernd formats 164 
xyz-file s inglead formats 162 
xyz-file with-BLANK formats 163 

Y 
U @) qualifier to 139 
y-component of vorticity (function 

#l8l) 127 
y-momentum (Q3) (function #161) 127 
YSCALE quaIifier to h%lN&MX 139 

Z 
Z 0) qualifier to 139 
z-buffering 103, 147 
z-component of vorticity (function 

#182)127 
z-momentum (Q4) (function #162) 127 
zooming 13-14,l 
ZSCALE qualifier to 139 
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