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NOMENCLATURE

Display =~ A workstation consisting of a keyboard, a pointing
device such as a mouce, and one or more screens.

Drawables =~ Windows and Pixmaps are collectively known as
drawables.

Eigenpairs = The pair consisting of an eigenvalue and the
corresponding eigenvector.

Eigenvalue A scalar, A, which along with a vector X and a
square matrix A, satisfy the equation AX = AX.

Eigenvector A vector X, which along with a scalar A, and a
square matrix A, satisfies the equation AX = AX.

Jacobian A square matrix consisting of the partial
derivatives of a linear system.

Normalization  The process of transforming a vector, so that it's of
unit length

Pixel A point in a drawable.
Pixmap  An array of pixel values.
Resources  Complex abstraction maintained by the server to
reduce network traffic. Examples of resources are

windows, widgets, pixmaps, cursor, graphics
context, etc..
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CHAPTER 1
INTRODUCTION
Introduction to Scientific Visualization

Scientific visualization is concerned with techniques that allow
the extraction of knowledge from the results of simulations and
computations. Massive amounts of data are being produced and
collected as a result of increased computational power. There is a
need to communicate this data to the scientist so that effective use
. can be made of human creative and analytic capabilities. Computer
generated images coupled with human vision backed by the
principles of perceptual psychology are the means used in scientific
visualization to achieve this communication [13]. Scientific
visualization is not only a tool for discovery and understanding, but

is also a tool for teaching and communication [7].
Eigenvalue Problems

Given a square matrix A, the eigenvalue problem consists of

computing those non-zero vectors X and those scalars A with the

property as given by the following equation.

AX = AX. (1)



The pair (A,X) is called an eigenpair, consisting of the eigenvalue A,
and the eigenvector X. The solution to a linear differential equation
with constant coefficients can be expressed in terms of the eigenpairs
of the coefficient matrix. Differential equations describing a vector
field could be reduced to a Jacobian matrix, the eigenpairs of which
yield an insight into the qualitative behavior of the vector field.

Many processes in the real world involve calculating sets of
numbers that can be considered to define a vector field in an n-
dimensional space. Often, to understand the general behavior of
such a vector field, one needs to look at the variation of vectors with
position. The Jacobian matrix consisting of partial derivatives of the
vector components provides a systematic description of this
variation. The essential geometry of this variation is represented by
the eigenvalues and eigenvectors of the Jacobian matrix. Scientific
visualization of these eigenvalues and eigenvectors of the vector field
would therefore reveal the structure of the vector field, including the
saddle points, attracting and repelling nodes, foci, etc.

The problem, then, is to determine an effective means of
communicating the invariant geometric properties of the vector field
using eigenvectors and eigenvalues of the vector field as the basis of
communication.

This study involves the development of a scientific visualization
tool to display the eigenvectors and eigenvalues of a three-
dimensional vector field in a three-dimensional space, using X-

Windows.



Introduction to X-Windows

X-Windows is a network-based windowing system for bit-
mapped graphics displays, developed jointly by MIT's Project Athena
and Digital Equipment Corporation, with contributions from many
other companies[21]. The X-Window system is a large and complex
system. Much of that complexity comes from X attempting to deal
with virtually every type of computer graphics display available. It
also attempts to provide a complete graphics system - complete
enough to create windowing interfaces and complete enough to
handle graphics - intensive page design or computer-aided design
| (CAD) packages.

The popularity of X-Windows has expanded past the academic
environment into a windowing system of choice in the workstations
and UNIX worlds, and is poised to expand further into the
microcomputer and minicomputer worlds.

This popularity stems from the fact that X-Windows offers a
solution to a seemingly intractable problem: How to provide a
common interface across many different computers, running a
number of operating systems, with a number of different displays.
This problem has gained significance in this era of open systems in
the computer industry, where industry standards are paramount and
proprietary architectures are out. X provides the perfect solution to
this problem as it provides a graphical interface similar to that
prov{ded by Macintosh, MS Windows, etc. that runs on everything

and is not tied to a single vendor. It also allows execution of



application programs on remote computers with the results being
displayed on a local workstation.

One of the many features of X-Windows is to provide a
mechanism for developing a user-interface for an application rather
than a policy; the user-interface policy is left to the client. Thus it is

also an ideal tool for developing user interfaces.
Present Work

Statement of the Problem

Given a three dimensional vector field in a three dimensional
space, how do we display the eigenvalues and eigenvectors of the
vector field, so that the dynamic behavior of the vector field is

effectively communicated to the viewer.

Design Obijectives

The effectiveness of the display of the eigenvectors and
eigenvalues for a grid of points in a 3-D vector space should meet the
following objectives:

(1) No formal training should be required to read and

understand the display. It is assumed that the viewer has
prior theoretical knowledge of the concepts involving
eigenvectors and eigenvalues of a vector field, besides
knowing the principles of geometry and graphics.

(2) The display package should be portable to a variety of

networked systems.



(3) The display should communicate the behavior of the vector

field.

This thesis involves the development of a scientific visualization
package to display the dynamic behavior of a 3-D vector field in 3-D
space. The tool would be developed in a networked environment,

using X-Windows system and the C programming language.
Outline of the Thesis

Chapter 2 presents a review of the current literature on
scientific visualization, techniques to determine eigenvector and
eigenvalues of a Jacobian matrix and X-Windows. The design
implementation methodology of this software package is presented
in Chapter 3. In Chapter 4, the results and conclusions of this work is
presented. Finally, directions for future work on this topic are

suggested in Chapter 5.



CHAPTER II
REVIEW OF CURRENT LITERATURE

Scientific visualization is the use of visual images to represent
and communicate information about relationships among
multidimensional quantities[17]. The basic building tools for creating
visual images are graphics (the points, the lines, etc.) and geometry
(relative positions of points, lines, etc.). The combination of these
two well developed fields result in the development of powerful
visualization tools that help scientists and engineers gain a better
understanding of the physical world. Visual images utilizing color,
intensity, transparency, and texture etc., can convey a tremendous
amount of information in a short period of time.

For example, a function y = f(x) represented as a two-
dimensional graph, conveys the relationship between y and x more
readily than the functional formula itself. But representing higher
dimensional data as a readily understandable image poses a. bigger
challenge than just a two-dimensional graph. To this end, scientists
and engineers have constantly strived to refine the existing methods
of displaying visual images.

But when do we say that one visual image looks better than
another one displaying the same scientific phenomenon. For
example, numerous techniques in computer graphics including

texture, specular light, and ray tracing, etc., help improve the quality



of an image of a car body on a screen by making the image look the
way we know it looks. Science and engineering on the other hand,
produce objects which do not belong to every day life. These objects
do not have to look "real". What does "real" mean for the diagram of,
say, a vector field ? In the scientific field, if a picture is designed to
help us understand a complicated phenomena, we must understand
the picture. We may thus say that a specific picture looks "real"
when the relevant picture symbols, which we have learned to read
are present.

Though visual images (snapshots) provide a highly leveraged
means to convey information, sequences of images can yield even
more information. This is called Animation and is an important
dimension of scientific visualization [10, 6]. Yet another important
dimension of scientific visualization is the impaét of interaction.
Allowing the researcher to interactively direct the computations
increases the chances for new insights and understanding [17].
There are many other aspects of visualization which govern the
effective utilization of human perception and vision, such as spatial
attributes, feature extraction, depth perception, etc. [11].

Many advanced scientific and engineering applications are using
scientific visualization as a tool for discovery and understanding.
Chernoff suggested the use of cartoon faces with variable attributes
(such as the length of the nose, the curve of the mouth, etc.) to
graphically represent higher-dimensional data like fossil shell data
and geological core arrays[3]. The author backs his suggestion by
providing evidence that these faces can be used for cluster,

discriminant, and time-series analysis. Asimov, on the other hand,



suggests the extraction of a sequence of images from the infinite
number of orthogonal projections of multidimensional data onto two
dimensions [2]. The author enumerates the desired qualities of these
sequences besides describing techniques to obtain them. The author
admits in his concluding remarks that, to understand these
sequences, substantial training is required.

Visualization techniques are also being used in radiological
therapy, joint disease diagnosis, CT and MR imaging and molecular
modelling [8]. Helman et al. discuss the display, interaction, and
implementation of vector field topology in computational fluid
dynamics [14]. Rosenblum uses animation techniques to explore
temperature and salinity effects on salt fingering convection [20].
Other fields of science and engineering, wherein scientific
visualization is currently being used include mathematics,
geosciences (meteorology), space exploration, astrophysics, and finite
element analysis [5].

Besides being used as a tool for discovery and understanding,
scientific visualization is also being used as a tool for communication
and teaching. Many abstract and multi-dimensional concepts of
modern science and technology would not be communicated
effectively without the use of visualization techniques [5].
Cunningham et al., discuss the importance of scientific visualization
in education [4]. They also outline the barriers facing the use of
visualization as an education tool and suggest ways to overcome

these barriers.



Eigenproblems

Many applications in engineering and science involve the
calculation of sets of numbers which can be considered to define a
vector field in an n-dimensional space. Understanding the variation
of the vectors in space with respect to position would yield an insight
to the general behavior of the vector field. The eigenvalues and
eigenvectors derived from the Jacobian matrix (consisting of the
derivatives of the vector components) yield the geometry of the
variation of the vector field. The concepts involving vector fields,
eigenvectors and eigenvalues, and numerical techniques to solve
them are well established. Detailed description about these concepts

can be found in [12, 15, 9, 6].
X-Windows

The first major publication on the X-Window system appeared
in 1986 [21], and as such, is required reading for anyone working in
the field of graphical interfaces and X-Windows. The X-Windows
system, developed at MIT, is a window management system that
provides virtual terminal interfaces to users. X-Windows was
developed to provide the UNIX operating system with a graphical
interface similar to that provided by Macintosh, MS-Windows, etc..
Written in C, it has been successfully ported to a great variety of
machines and systems. The X-Window system is based on the
client-server model. One of the strong points of this system is that it
is device-independent. This means multiple window managers, each

with a different look and feel, can be built on top of the window
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system [18, 21]. Thus, display windows can be maintained
transparently across a local area network. Scheifer et al., describe the
design of the system in four main areas: system software, |
programming interface, the input and the output structure [21]. The
authors also present the design objectives of the X-Window system.
More on window-based man-machine interaction and windows
management can be found in [6] and [18].

X-Windows programmers generally base applications on
libraries that provide an interface to the base window system. The
most widely used low level interface to X is the standard C language
library known as XLib. XLib defines an extensive set of functions
that provide complete access and control over the display, windows,
and input devices[24]. Using XLib to develop applications however
prove to be error prone and tedious; many programmers prefer to
use one of the higher level toolkits designed to be used with X. The X
toolkit is one such high level toolkit which is commonly used. Young
presents the programming techniques with the XToolkit and the

OSF/MOTIF widget set in an effective manner.[24].



CHAPTER III

METHODOLOGY - DESIGN AND IMPLEMENTATION

Many of the concepts used in developing the tool are widely
known; the aim of this software is to combine known techniques and
concepts in a way so as to yield a visualization tool which would be
simple to use and effective in communicating the desired
characteristics of the vector field.

In this chapter, the overall structure of the software along with
a more detailed description of the implementation of the important
parts of this software is presented. Finally the limitations of this

package are presented.

Overall Structure Of The Software

The overall structure of the software, named "Evevwin"
hereafter, is presented in Figure 1. Creation of a visual image of a 3-D

vector field in Evevwin involves three steps:

(1) Determination of eigenpairs of a given Jacobian for a grid of
points.

(2) Graphical composition of the coordinates of the eigenpairs.

(3) The user-interface which presents. the user a window
containing the visual image and a set of options.

11



EVEVWIN

SET UP USER INTERFACE
WIDGETS, ESTABLISH
DEFAULTS, INITIALIZE
ALL PARAMETERS

v

ESTABLISH DEFAULT
VIEWING PARAMETERS

Y

EISPACK ROUTINES
TO CALCULATE
EIGENVECTORS AND
EIGENVALUES

\

— CREATE DATA
FOR IMAGE <

MODIFIED
PARAMETERS
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AND OPTIONS

A\

MODIFIES VIEWS
OPTIONS IMAGE
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Figure 1. Structure of EVEVWIN - a scientific visualization
tool for eigenpairs of a 3-D vector field using

X-Windows
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The user of Evevwin has a host of modifiable viewing parameters at
his disposal. When a viewing parameter is modified ,the image of the
vector field is recreated and displayed. The C programming language

has been used for this package along with X-windows.

Determination of Eigenpairs

One of the most widely used subroutine packages in the
determination of eigenpairs of a matrix is EISPACK[12]. Since this
package is widely available it has been used in the present work.
These subroutines are in FORTRAN77 and they use FORTRAN library
routines. Since the present work is in C, an interface to these
FORTRAN subroutines was developed and used. This avoided the
necessity of converting these routines to C and thereby the need to
check the converted version for bugs and accuracy. These
subroutines are available both in single- precision and double-
precision. For better accuracy, the double-precision version of these
subroutines has been used.

In particular, the following subroutines of EISPACK were used

in the following order, given a real Jacobian matrix:

(1) BALANC: which applies a balancing transformation to a
general matrix.

(2) ORTHES: which reduces a general matrix to upper
Hessenberg form using Householder matrices.

(3) HQR2: which computes all the eigenpairs of an upper
Hessenberg matrix using the implicit OR
method.
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(4) ORTBAK: which computes all the eigenpairs of the
original general matrix, given the eigenpairs
of the upper Hessenberg matrix.

(5) BALBAK: which inverts the balancing transformations
made by BALANC.

The two dominating issues involved in writing the C interface

to these subroutines were:

(1) All variables in FORTRAN are passed to procedures by
reference, whereas in C variables can be passed to
procedures either by reference or by value.

(2) Arrays in C are accessed in a row-major fashion, while

arrays in FORTRAN are accessed in a column-major fashion.

Graphical Transformation

The graphical transformation of a 3-D image to 2-D device

coordinates involved the following steps:

(1) Translate the image to viewing coordinates from the world
coordinates.

(2) Transform the image to fit a canonical view volume based
on the type of projection.

(3) Clip in 3-D using Cohen-Sutherland algorithm.
(4) Project the clipped image into 3-D viewport coordinates.

(5) Project the image in 3-D viewport coordinates onto 2-D
device coordinates.

For a detailed description of the above process and an
explanation of the various graphical terms, the interested can refer

to "Computer Graphics: Principles and practice" by Foley et al.[6].
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The user can interactively change any of the projection
parameters used in the above process to gain a better perspective of
the vector field. The ability to change these parameters interactively
and view the vector field at different ranges and angles underlines

the goal of scientific visualization.
User-Interface

The user-interface for this software package has been
developed using the basic functions provided by XLib, and the tools
provided by the Xtoolkit and the Motif Window manager. It

comprises of a top-level window consisting of two children:
(1) The Command Panel

(2) The Drawing Area

The Command Panel consists of a set of push buttons, which,
when activated, allow the user to enter viewing parameters, to save
options or to quit the application. Apart from a QUIT button and a

SAVE button, the following buttons are provided:

(1) VRP Button: This allows the user to modify the view
reference point of the vector field - the

origin of the view coordinate
system(VRC).

(2) VUP Button: This allows the user to modify the view
up direction vector which would define
the V-axis of the VRC system.

(3) VPN Button: This allows the user to modify the view-
plane normal direction vector which
define the W-axis of the VRC system.



(4) PRP Button:

(5) WINDOW Button:

(6) VPORT Button:

(7) WVIEW Button:

(8) PRTYPE Button:

(9) SETNO Button:

16

This allows the user to modify the
projection reference point defined in the
VRC system.

This allows the user to modify the
window coordinates of the viewing
plane.

This allows the user to modify viewport
coordinates.

This allows the user to modify the
vector space he wishes to view. It also
allows the user to modify the spacing of
the grid of points in evaluating the
Jacobian.

This allows the user to select the type of
projection he/she wishes to view.

For demonstration purposes, three
vector fields incorporated into the
package. This button allows the user to
select one of them.

Many of these terms for the user-interface buttons are adapted from

Foley et al.[6].

In order to speed up the software, buffering techniques were

used in addition to calculating the points representing the image only

if necessary.

The Visual Image of a 3-D Vector

As mentioned in Chapter II, a picture designed to understand a

complicated scientific phenomena should consist of picture symbols

which the user would have learnt to read in the past. This work deals

only with real Jacobian matrices which yield only the real
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eigenvalues and corresponding real eigenvectors or one real
eigenvalue and two complex conjugate eigenvalues. Thus the picture
symbols used for depicting the eigenvector at a point in space in this
work consist of directed solid lines for the real eigenvectors, a
rectangular plate for the eigenplane of pairs of complex conjugate
eigenvalues and dashed lines for real vectors obscured by the plates..

Since the X-terminals on which this software was developed
are monochromatic, the image was limited to represent only the
eigenvectors at a point.

Figure 2 presents the picture symbols used in representing a 3-
D eigenvector at a point in space. In Figure 2(a), all the three
component vectors are real. Figure 2(b) and 2(c) present the case
wherein one component vector is real and the remaining are

complex.

JEp S

(a) (k) (c)

Figure 2. Picture Symbols used to represent a 3-D

vector at a point in space

(a) All three real vector components

(b) One real and two complex conjugate
vector components

(c) One real and two complex conjugate
vector components, with the real
component partially obscured
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Overall Algorithm

The overall algorithm used in the software is as follows:

(1)
(2)
(3)

(4)

(5)
(6)

(7)

Initialize the FORTRAN library.

Initialize the server and open a top-level window.

Set up two windows as children of the top-level window; one
window for displaying image and the other a command panel
which allows the user to interactively modify the viewing
parameters.

Initialize all the necessary data structures used for the user-
interface.

Get the defaults for the data.

While the user does not quit the application, Do

(a) Create the data for the image including the following:

(i) Determine the eigenpairs for each point in the world
volume coordinates, therefore the 3-D coordinates of the
vertices of the vectors.

(ii) If the eigen pair consists of only one real eigenvector,
determine the 3-D coordinates of the vertices of a
rectangular plate perpendicular to the real vector.

(iii) Transform these 3-D coordinates to 2-D device
coordinates.
(b) Create the image and display in the appropriate window.
(c) Wait for user interaction.
End Do.
Close the FORTRAN library and the server display and quit.



CHAPTER IV
RESULTS AND CONCLUSIONS

The goal of this work was to display a 3-D vector field in 3-D
space using easily understood picture symbols so that the qualitative
behavior of the vector field is conveyed to the user. In this chapter,
the method of using the software, the testing methodology, limitation

of this package and conclusions are presented.
User-Manual for the package

The application can be started by typing the command
"evevwin" at the command prompt. After a certain delay (spent in
initializing all the relevant data structures), the top-level window
consisting of the image of simple diverging vector field using
Orthogonal Projection is displayed along with a command panel as
described in the previous chapter. This window is shown in Figure 3
on the following page.

The user can then proceed to modify the viewing parameters
for the same vector field and view the image or choose another
vector field. For demonstration purposes, three sets of vector fields
have been used. They are as follows:

(1) A Diverging Vector Field: The equation set describing this

vector field is given below:

19
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f1x,y,2) = a *x (2)
fZ(X’y9Z) = -o * y (3)
f3(x,y,z) = 0.0 (4)

For demonstration a is made equal to 5.0. The Orthogonal

projection image of this vector field is presented in Figure 4.

(2) A Circular Vector Field: The equation set describing this

vector field is given below:

f]. (X’Y9z) =-a * y (5)
f2(x,y,2) = o *x (6)
f3(x,y,z) = 0.0 (7)

For demonstration o is made equal to 5.0. A perspective

projection image of this vector field is presented in Figure 5.

(3) An Arbitrary Vector Field: The equation set for this vector

field is given below:

f1(x,y,2) =3 *x2 +2%y +2z (8)
fa(x,y,2) =4 *x +5%y +6 %22 (9)
f3(x,y,2) =8 *x -9%y2 +10*z (10)

An orthogonal projection image of this vector field is
presented in Figure 6.
The user can either modify the viewing parameters, choose

a different vector field, save his options, or quit the application. Two
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typical modification processes are presented in Figures 7 and 8. In
Figure 7 the user is presented with a form wherein he can modify
each field. In Figure 8, the user is presented with a scrollable list of

vector fields to choose from.
Testing Methodology

The following methodology for testing the software was

followed:

(1) The C interface to the FORTRAN subroutines of EISPACK was
tested by using textbook example matrices as input and
comparing the results obtained from the package with that
of the textbook. In addition, residual balance for each of
the eigenpairs was computed to ensure that they were
Zero.

(2) The X-Windows and User-Interface part of the package was
tested for accuracy.

(3) The graphics part of the package was tested by manual
calculation and visual comparison.

The results obtained from these testing proceures proved that

the software did not have any obvious bugs.
Limitations of the Software Package

The limitations of this software package are as follows:
(1) Since the terminals used were monochrome, there was
obviously a limitation on the perceptual impact of the

software package
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{WIN maxx ¢ | | 20,0000

[WIN maxy : | | 200,000

[NIN minx : | [-400,0000

[WIN miny : | [-400,0000
WINF s ] | 100.0000

WINB s ] | 0.0000
fooe_]

To fill in a particular field, click ‘

the left mouse button after placing the sprite

in the particular field; enter the desired data,

and then press the button to the the left to indicate
that data entry for that field is completed,

[x]

Fill in the fields and press the DONE button
when done.

[x]

Figure 7. A typical form consisting of modifiable Viewing
parameters, along with some Help screens



IR N A 1 2 (P EENINET
IRCULAR VECTOR FIELD
ARBITRARY VECTOR FIELD

Selection
|DIVERGING VECTOR FIELD |

| =

{Cancel | | Help |

Figure 8.

A typical selection list
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because of the lack of colour to display the image.

(2) Only real Jacobian matrices are dealt within this software.

(3) Error checking for the user input has not been implemented
because of lack of time.

(4) This package deals with three vector fields incorporated for
demonstration purposes only. In order to allow the user to
input an arbitrary vector field, an interface to a

mathematical package like Mathematica would be required.
Summary

The methodology described in Chapter III has been
implemented. Preliminary testing shows that the onset of circulation
in a vector field is displayed in a very striking manner. Though
there are some limitations, this package adequately demonstrates the
aim of any scientific visualization tool- to convey information of a

scientific phenomenon in an easy but effective manner.



CHAPTER V

FUTURE WORK

Use of animation techniques would greatly enhance the
quantity and quality of information transferred to the viewer and
hence is suggested to anyone interested in enhancing the software.

This software deals only with 3-D real matrices. It can be
extended to deal with any general 3-D matrix, and as such is
suggested as future work.

The major limitation of this software is its inability to let a user
specify a 3-D vector field using an arbitrary set of equations. Future
work might include interfacing this program with a mathematical
software package like Mathematica to allow the user to input a set of
equations describing a vector field.

Other easy but useful facilities might include the ability to
adjust the proportions of the display symbols according to the

spacing of the points of evaluation.
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/*

* evevwin : A Scientific Visualization tool to visualize
. 3D vectors in 3-D space using X-Windows.

* Written by: Ravi Kumar Gundimeda (MS THESIS)

* Dated : May 18th, 1992

*/

#include "1ibXs.h"
#include “trans.h"
#include “evevwin.h”

[etsacsnncscantaanassnsennsantetineRitttEtcisattcantantaste/

/* main : This is the driver routine. It initializes the ¢/

/* FORTRAN library, the Xt Intrinsics, sets up the+/
/" top-level, the drawing area, and the command */
/* widgets, sets up their configuration, creates */
Al the data from the defaults, and enters the MAIN*/
/* event log ay

main(argc, argv)
int argc:

char **argv;

{

Widget top_level, sep,canvas,framework,command, button,dialog;
image data data;

int 17

Arg wargs(10};

in :

COMB_DATA user_data:

/* Initialize FORTRAN library for "-unix" i/o */
_F_init(argc, argv, 0, 0);

/* Initialize the Intrinsics */
top_level = Xtinitialize(argv(0), "Evevwin~, NULL,O0,é&argc, argv):

/* Add the string to float type converter */
Xt AddConverter (XtRString, XtRFloat, xs_cvt_str_to_float, NULL, 0);

/* Get the application resources */
XtGetApplicationResources(top_level, &data, resources,
XtNumber (resources), NULL, 0);

/* Set the defaults for the image */
set_defaults(&data);

/* Create a Frame to hold the commands and the drawing area */
framework = XtCreateManagedwidget ("framework”, xmFormWidgetClass,
top_level, NULL, 0):

/* Create a child of framework to contaln all commands */
command = XtCreateManagedWidget ("command”, xmRowColumnWidgetClass,
framework, NULL, 0);
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/* Create a canvas for drawing the image ¢/
canvas = XtCreateManagedWidget("canvas”, xmDrawingAreaWidgetClass,
framework, WULL, 0):

A s:t up a separator between the commands and the drawing area */

n = 0:

XtSetArg(wargs(n], XmNorientation, XmVERTICAL): n++;

XtSetArg(wargs(n], XmNseparatorType, XmSHADOW ETCHED IN): n+t+;

XtSetArg(wargs(n), XnNshadowThickness, €); n+%¥; -

sep - XtCreateManagedWidget ("Separator”, xmSeparatorWidgetClass,
framework, NULL, 0):

/* Add callbacks */
XtAddCallback (canvas, XmNexposeCallback, redisplay, &data):
XtAddCallback (canvas, XmNresizeCallback, resize, &data):

/* Set up configuration of frame */

n=0;

XtSetArg(wargs(n], XmNtopAttachment, XmATTACH FORM): n++:
XtSetArg(wargs(n], XaNbottomAttachment, XmATTACH FORM): nt+;
XtSetArg(wargs(n], XmNleftAttachment, XmATTACH_FORM): n++;
XtSetValues (command, wargs, n): -

n=0;

XtSetArg(wargs([n), XmNtopAttachment, XmATTACH FORM): n++;
XtSetArg(wargs|[n]), XmNbottomAttachment, XmATTACH FORM): n++;
XtSetArg(wargs[n], XmNleftAttachment, XmATTACH _WIDGET): nt¢:

XtSetArg(wargs(n)}, XmNleftWidget, command): nté;
XtSetValues(sep, wargs, n):
n = 0;

XtSetArg(wargs(n], XmNtopAttachment, XmATTACH_FORM): N+t
XtSetArg(wargs|n), XmNbottomAttachment, XmATTACH FORM): nt4;
XtSetArg(wargs(n], XmNleftAttachment, XmATTACH WIDGET); nt¢;
XtSetArg(wargs(n], XmNleftWidget, sep): - ni+;
XtSetArg(wargs(n], XmNrightAttachment, XmATTACH FORM); nt+;
XtSetValues (canvas, wargs, n): -

/* Initialize the drawing data */
init_data(canvas, &data);

/* Create data for drawing the image using defaults */
1f (pparns.change flag)

create_data{sdata):

pparns.change_flag = FALSE;

)
user_data.data - &data;
user_data.canvas - canvas;

/* Create the drawing commands */
create_command_panel (command, éuser_data);

/* Realize the top-level widget */
XtRealizeWidget (top_level);
resize(canvas, &data, NULL);
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/* Enter the main event loop */

XtMainLoop():

/* Exit the system */

EX1T(0):

}

’ltl‘. IR TR R YL ] ansssannsantnna/
/** create_command_panel : This function sets up all the */
1% required buttons for changing ¢/
/o the viewing parameters, saving*/
A the vhvlnq options or to exite/
/...nlltt..nnltl.l.. ..Q.QQ...../
void create_caommand_panel (command, usex_d.ltn)

Widget command:
COMB_DATA *user_data;
{

Widget vpn_button,vpn_dialog;
wWidget vrp button,vrp_dialog:
widget vup_button,vup_dialog:;
Widget prp_button,prp_dialog:
wWidget window button,window dialog:
Widget vport button, vport_dlalogs
Widget wview button,wview dhlo?
Widget prtype button,prtype diaiog:
Widget setno button, setno_dlalog:
Widget save button;

Arg wargs(2]:

int 1;

vIp_button = XtCreateManagedWidget (“VRP_Coordinates®,
xmPushButtonWidgetClass, Command, um.z., 0);
vrp_dialog = vrp_create_dialog(vrp_button,user_data);
xtAddCallback (vrp_button, XmNactivateCallback, ™
show_dialog, vrp dialog):
XtCreateManagedwidget{"separator®,

xmSeparatorWidgetClass, command, NULL, 0);

vup_button = xt.crnldunach!“qctl'wr Coordinates”,
etCl, NULL, 0);
vup dialog = vup create dulcglvup utton user_data);
xtAddcallback (vup_button, XaNactivateCallback,™
show_dialog, vup_dialog):
XtCreateManagedWidget{"separator®,
xmSeparatorWidgetClass, command, NULL, 0);

vpn_button = XtCreateManagedwWidget ("VPN_Coordinates®,
xmPushButtonWidgetClass, Command, NULL, 0):
vpn_dialog = vpn_create_dialog(vpn_button,user_data);
XtAddCallback (vpn_button, XnNactivateCallback, ™
show_dialog, vpn_dialog):
XtCreateManagedwidget ("separator®,
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xmSeparatorWidgetClass, command, NOLL, 0);

prp_button = XtCreateManagedWidget ("PRP_Coordinates”
xmPushBut tonWidgetCl. . Command, NULL,
prp_dialog = prp_create_dialog (ptp tton, user_data):
Xt.lﬂdc-llback(prp button, XaNactiva ocall.back
show_dialog, prp_dialog):
XtCreateManagedWidget {"separator*,
xmSeparatorWidgetClass, command, NULL, 0);

vindow button = XtCreateManagedWidget ("WINDOW Coordinates®,
mmPushButtonWidgetClass, command, NULL, 0):
vindow_dialog = window_create dialog(window button,user_data);
XtAddCallback (vindow_button, XmNactivateCallback,
showv_dialog, window_dialog):
XtCreateManagedWidget {"separator”,

xnSeparatorWidgetClass, command, WULL, 0);

vport | - dWidget ("VPORT_Coordinates”,
xmPushButtonWidgetClass, command, NULL, 0):
vport _dialog = vport create_dialog(vport_button,user_data):
XtAddCallback (vport_bButton, “XmNactivateCallback,
-hov dhlog. vpozt dialog):
xtCr ani
ns.pantoxllldq-tcl.n, command, NULL, 0);

wview_button = XtCreateMana -dilldqnt('ﬂvlzu Coordinates”,
xmPushButtonWidgetClass, command, NULL, 0).
wview dialog = wview create dialog(wview button,user_data):
XAtAddCallback (wview_button, "XmNactivateCallback,
show_dialog, wview_dialog):
XtCreateManagedwidget {"separator®,
xnSeparatoriWidgetClass, command, NULL, 0);

prtype_button = XtCreateManagedWidget ("PROJECTION_TYPE",
n!ulhnuttonludqctclns, command, NULL, 0):
prtype_dialog = prtype create dialog(prtype button,user_data);
xthluback(prtypo bitton, XmNact vatecall'hac
dialog, Prtypn dialog):
xtcr ‘dn-t'(
nsopantoxludg.tcu

, command, NULL, 0);

setno_button = xtcxnumm -duug-u-vacmn FIELD TYPE",
shButtonwidgetcl. command, NULL, 0):
-tno create_dialog(setno_button,user_data);
tno_button, XmNactivateCallback,
show dnloq. setno_dialog):
XtCreateManagedWidget {"separator”,
xnSeparatoriidgetClass, command, NOLL, 0);

setno_dialog =
XtAddCallback (

save_button = XtCreateManagedWidget (“SAVE",
xmPushBut ton#idgetCl. command, NULL, 0):
XtAddCallback(save_button, XmNactivateCallback,
save_parms, NULL);

ce
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AtCreateManagedWidget ("separator”,
xmSeparatoriiidgetClass, command, NULL, 0):

asanncescnnanctnnnn
ve_parns: Th unction s called when the user

presses the save button. All it does is
to write to a output file "vparm.out®,

all
atnen ./

Jonnncacee

static void save_parms(w, client_data, call_data)
Widget w;

caddr_t ‘client data;

XmAnyCallbackstruct *call data;

{

FILE *fp;

fp -~ fopen("vparm.out”,"w");

1f(fp == NULL)
printf(~Error opening output file\n=):;
exit(1);
}

fprintf(fp,"$9.41f $9.41f 49.41f\n", pparms.vrp.X, PPATNsS.vIp.Y,
PParms.vrp.z):
fprintf (fp,"$9.41f $9.41f §9.41f\n", pparms.vup.x, Pparns.vup.y,
Pparms.vup.z):
fprintf(fp,~$9.41f $9.41f $9.41f\n", pparms.vpn.x, pparns.vpn.y,
Pparms.vpn.z):
fprintf(fp,"49.41f 49.41f $9.41f\n", pparms.prp.x, Pparns.prp.y,
arms.prp.z):

P
fprintf(fp,"89.41f $9.41f $9.41f 89.41f §9.41f 89.41f\n",
PPATRS.window.unaxx, pparns.window.umaxy,

pparms.windov.wainx, pparms.window.wainy, pparms.window.Bmax,

pparms.window. Vs

fprintf(fp, "$9.41f 89.41f $9.41f $9.41f 89.41f §9.41f\n",
PPATAS.VpOrt_Rax.x, pparms.vport max.y,
pparms.vport max.z, pparns.vport_min.x, pparms.vport_min.y,
pparms.vport min.z ):

fprintf(fp, "89.41C §9.417 §9.41f $9.41f $9.41f §9.41f\n",
pparms.vport max.x, pparms.vport max.y,
ppam vport, n:x -z, pparms.vport min.x, pparms.vport_min.y,

ort min

ArmS . VP ):
tprlntt(tp."“ u{‘u u.t $9.41£\n", pparms.wview max.x, pparms.wview_max.y,

wview ma:

z):
tprintr(tp.'u uru 41! $9.41f\n", pparns.wviev_min.x, pparms.vviev_min.y,

wview min.

pparns. z);
fprintf(fp, "$9.41£ 49.41f §9.41f\n", pparms.wviev_delta.x,pparms.wview delta.y,

pParms.wviev delta.z);
fprintf (fp, "82d\n", pparms.type_proj);
fprintf(fp, "$2d\n", pparms.setno):
fclose(fp):
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real
YALLOLT

void creats_rect_plate(xx,yy,zz)
?oubl- xx()yyl)zzl):

xx({0) = -MOLTFACT*0.5:
yy(0] = MULTFACT*0.5;
zz(0] - O
xx(1] = MOLTFACT*0.5;
yyl(1] = MOLTFACT*0.5;
zz(l] = 0;
xx(2] = MOLTFACT*0.5;
yy(2] = -MULTFACT*0.5;
zz(2] - O;
xx(3] = ~MILTFACT*0.5;
yyi{3]) = -MOLTFACT*0.S5;
zz(3) - 0;
)
,t..‘t.tll't...l..l'.!.tl.ll LAl 1]
/**initalize arrays: Initializes all arrays used */
YALLLLLLL L L LIl L) anttanae SRastesttcnnnatanntRannnn/

initialize arrays(x,y, 2, xorg, yorq, zorg)
double x[)TMAXPTS),yl[) [MAXPTS], 2[) [MAXPTS), xorg{]),yorg(), zorg(}:

int 4,3:
for(i=0; i < NUMPTSONSCREEN; 1++){(
{

for(3=0; ? < MAXPTS; J++)
x{1) [3 - 0.0;
y(1)[3] = 0.0;
:UHJ) - 0.0;

xorg(i) = 0.0;

yorg(i] = 0.0;

zorg(i]) = 0.0;

/ L T Y Ty
/**fix origins: This function fixes the origins of all */
A the points in the vector field, where the*/
1% Jacobian would be evaluated. ./

Il..--..‘...-ll.'.'.l......"!...ll.I...'l..'.l...-t.."t./
fix origins(xorg, yorg,zorg,data3,npts)

PROJECTION sdatady o' o 9" e

double xorgl},yorg(],zorg():

int *npts;

int 1,3,.k,flag:
double dx,dy,dz,maxx, maxy,maxz,minx,miny,minz;
double xcount, ycount,zcount;

9¢
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ninx = datad->wview min.x;
miny = datal->wview min.y:
minz = datad->wview min.z:
manx = datad->wview max.x;
maxy = datal->wview max.y;
maxz = data3->wview max.
dx = datal->wview delta.
dy =~ data3->wview delta.
dz = datal->wview delta.

for(i~0, zcount = maxz; (zcount >~ minz) && (i < NUMPTSONSCREEN):

zcount -« dz) |

for({ycount = miny; (ycount <= maxy) && (i < NUMPTSONSCREEN);

ycount += dy) {

for(xcount = minx; (xcount <= maxx) && (i < NUMPTSONSCREEN):

xcount += dx,i++) {

xorg{i) = xcount;
yorg[i} = ycount;
2org{i) = zcount;
}

}
]
*npts - 1;

/"cnato data: This is the function that does the job of*/
A creating the image from the user-choices ‘I

/%% of viewing parameters.
/0!...n---.‘tnll.'ll.l-..l...ll.-..".Q.t.l..ltt!‘ll!'-.../

create_data(data)
image_data *data:
(

int 1,3;
PROJECTION datal;

double point [MROWS], ppoint [MROWS] , M [MROWS] mcox.sl M1 [MROWS} [MCOLS) ;
double M2 [MROWS ] (MCOLS) , x (NUMPTSONSCREEN [MAXPTS] ;

double y [NUMPTSONSCREEN) [MAXPTS) , z(mmrsouscuzu]lmrs).

double u(mns) YY [MAXPTS], 2z [MAXPTS) , zmin, D1, thx, thy

e xorg {NUMPTSONSCREEN], yorq { NUMPTSONSCREEN], SOrqlWHPTSONSCRBBN).

doubl,
COHPOSI'I'ION data2;
int sx,sY,8z,dx,dy,dz, npts = 0,setn = 0;

initialize_arrays(x,y.z,xorg,yorg,zorg):
copy_projection(sdatal):
fix_origins(xorg, yorg.zorq,ndan: &npts);
data->pattern = *25_foreground”;
data->numptsonscreen = npts:
setn = datal.setno:
1=0;
while (1 < npts) |(

data->numpts(i] = HAX_ROWS;

get_coordinates_of vnctorl(x[il y(1],z(1], &(data->cplx flag[i]},
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setn, xorgii),yorgii],zorgli}):
if(data->cplx_flag(i} — TRUE) {
data->numpts(i) = 1;
1£(z[1}1(0] > 0.0) aata->flagli) =
thy = PI/2.0 -(atan2 ( z(i][0), x[tlloll) :
D1 = calc_hypiz(i]{o}, x{i)[0]
thx = - atan2 ( y(1)(0], D1);
f111 coxpose_data(sdata2,0,0,0,0,0,0,thx,thy,0.0):
create_rect_plate(xx,yy,zz):
cmpo Jd_pclnt(u.yy.u 4,6data2);
for(J=07 J < 4; J+4) (
x(1])(3+1] - xx{]):
y(4)11341] = yyl[3):
;(11( +1] = zz(3);

}
1+4;
]

row (& (data->a));
late the set of points to the actual origins of the vectors */
for(j=0; j < data->numptsonscreen: j++) {
for(i=0; i < data->numpts(jl: 1++) {
x[3) (1] += xorgl]i):
vlg)lll 4= yorgl}):
:l 114] += rorglj}:

if (data->numpts([]j) == 1)
for(i=0; i < 4; 144)¢(
x[3) (141} += xorg[])
y(31(1+1] 4= yorg[]
z[J1 (141} += zorg(i):

-

|

/* Transform fram World coordinates to Viewing Coordinates ¢/
get_transformation matrix(M2, &datal);

get nomlit!.ng transformation(Ml, &data3,&zmin);
matmuldd(Nl, M2, H) ;

canonical tnnstomtion(l Y.z, xorq, yorg, zorq. M, data);

clip in_3d(idata3,data,x, »X0rg, yorg, zorg, zmin) ;
construct_mgeneral (M2, 3);
map to viawport (sdatal,Ml):
matimuldd (M1, M2, M) ;

for{j=0: j < datn—>nulptmnlcncn: jH) {
for(i=0; 1 < data->numpts(j]; i
project_to Zd(ll,l[jllil ylj] z[J1(1),
(data->x(3] {1) Hdl'-‘-WUHU)):
1!(dlt|—>mupt.n|j) - 1)
for(i=0; 1 < 4; 1++)

project_to zd(u x{3) (1411, y(3}( # 1. z[3)L
& (data->x[]] {1+1]), (dntn->ylj](1+ll)):
project_to_2d(M, xorg(j}.yorg(3}l,

Le
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zorqg(3),& (data->x_origin(]]), & (data->y _origin(il));

.

canonical tnmlnrmuun(x.y.z xorg, yorg,torg, M,data)

double IITIHAXFT?I .y [1[MAXPTS), z(]) [MAXPTS),x0rgl],yorgl]}, zorg(l,
M[] IMCOLS):

image_data *data;

int 1,3;

for{j=0; j < data- )numtaonlcrun. jn)
for (1-0; 1 < data->numpts(j):
apply_| tramtonutlon(ll.x()][i] { 114). [
(xljllill &(yl31[1)). 8¢ : i,
1f(data->numpts(j] ==
for(1-0: 1 < 4; 104)
apply tnns(omtion(n.xljllitll,y 1 1441), z(3)(d+1],
six[3)(1+1]), Hyljll +11),8(2[31 1141 )3
apply_transformation(M,xorg(3),yorg(il,
zorg (3], & (xorg( n.uyorq(jl) t{zorg{iN iz
)

,.Il.llll.l..l‘....‘....l..l................-..l..'..'..'./
void project_to_2d(M,x,y,z,X,Y)

double x, Y. i

double
double M[] [MCOLS):
{

doubla point [MROWS], ppoint [MROWS];

point [0}
point(1)
point (2]
point(3) = 1.0; 1nt)
project_point (M, point,ppoint);
X = (pﬁglntlollppolntlgo

Y - (ppoint(l]lppoint[!]),

}
Janrescenancnsannanane trencesannnansananennnny

void apply_transformation(M,x,y,z.X,Y,2}
double x.y,z,°X,*Y,*2;

double M[} [MCOLS]:

{

double point[MROWS], ppoint [MROWS]:

point (0] - x;
point(l) = y:
point(2) = x:
point[3] = 1.0;

matmul_4d(point,M, ppoint};
*X = ppoint(0)/ppoint(3):
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*Y = ppoint([1)/ppoint{3]:
*z = ppoint(2]/ppoint[3};

’ll'l.

void capynptojocuonlausl

PROJECTION *datal:

{
data3->type proj = pparms.type proj:
datal->setno = pparms.setno:
data3->alpha = pparms.alpha;
datal->d = pparms.d;
/* In world ccordinates ¢/
data3->vrp.x = PParms.vrp.x;
datad->vrp.y « PPAImS.vIp.
datad->vrp.z = PpPaIms.vrp.:;
/* In view reference coordinates */
datad->prp.x = pparms.prp.
datad->prp.y = PPAImMS.PIP.
data3d->prp.z = pparms.prp.
/* In world coordinates */
datad->vup.x = pparms.vup.x;

datal->vup.y = pparms.vup.y;
dntl!->vug.: - PP
/* In world coordinat
datal->vpn.x = Pparms.vpn.x:
datal->wpn.y = pParms.vpn.y:
datad->vpn.z = pparms.vpn.
/* In view reference coordinat
data3->window.wmaxx = pparms.window.wmaxx:
datad->window.wmaxy = pparms.window.wmaxy:
datal->window.wminx ~ pparms.window.wminx;
datad->window.wminy = pparms.window.wminx:
datal->window.Bmax = pparms.window.Bmax;
datad->window.Fmin = pparms.window.Fmin;
/¢ In view reference coordinates */
data3->vport_max.x = .vport max.x:
data3->vport_max.y = pparms. vport_max.y;
data3->vport_max.z = pparms. vport max.x:
datad->vport min.x < pparms.vport_min.x:
data3d->vport_min.y = pparms. vport min.y:
data3->vport min.z = pparms.vport_min.x;
/* In world coordinates */
datal->vwvievw max.x = pparms.wview max.x;
datal->wview max.y = pparms.wview max.y:
datal->wview max.z ~ pparms.wview max.r:
datad->wview min.x = pparms.wview min.x;
datal->wviev min.y = pparms.wview min.y:
data3->wview min.z = pparms.wview min.z;
data3d->wview _delta.x = pparms.wviev delta.
datad->wview delta.y ~ pparms.wview_delt
data3d->wvievw_delta.z = pparms.wview delt
)

AL T L P LT Y P LYYy

sat_defaults (data)
image_data *data;

[}

i

8¢
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{
FILE *fp:

pparms .change_flag = TRUE;
pparms.type proj = MPPER:

pparms.setno = DIVERGING:

PParms.alpha = (double) (PI / 4.00):
pparms.d -1.0;

fp - fopen(“vparm.out”,"r");

it(tp = WULL) {

bc-nt(fp,'llt S1f S1f", & (pparms.vIp.X), 4 (Pparms.vrp.y),
{pparms.vrp. zih
hcnnt(tp,'ut S1f S1f", & (pparms.vup.x), &k (pparms.vup.y},
&{pparms.vup.z)):
hcanf(tp. “S1f V1f S1f", s (pparms.vpn.x). & (pparms.vpn.y),
pparms.vpn.z)):
*81f S1f 81t~ &(pparms.prp.x),& (pparms.prp.y),
pparms.prp.z});
fscanf(fp, "S1f S1f S1f S1f 81f 81f", & (pparms.window.wmaxx),
&(pparns.vwindow.wmazy),
l(pplm window.wsinx), & (pparms.windov.wminy), & (pparms.vindow.Buax),
& (pparas.vindow.Min});
fscanf(fp, "V1f S1f S1f 81f 41f 81f~,
& (pparms.vport_max.x}, & (pparms.vport_max.y), &(pparms.vport max.z),
& (pparms.vport min.x), & (pparms.vport_} “min.y), &(pparms. vport min.z) );
fscanf(fp, "S1f S1f SIf 81f 1€ 81L",
&(pparms.vport max.x),&(pparms.vport max.y), &{pparms.vport_max.z),
& (pparms.vport min.x) & (pparms.vport min.y), &(pparas.vport min.z) };
!sclnt(lp. "81f S1f AYf", & (pparms.wview_max.x),s{pparms.uview max.y),
&(pparms.wview max.z)):
tscant(tp,"ut S1f AIf", 4 (pparms.wview min.x), & (pparms.wview_min.y).
&(pparms.wview min.z))7
tscant(tp,"\lt A1f AIf", & (pparms.wviev_delta.x), & (pparms.wviev_delta.y),
6 (pparmns.wview deita. z));
fscanf (fp, "8d”, & (ppaIns.type_proj)):
fscanf (fp, "Vd", & (pparms.setno));
fclose(fp):
return(0);

&
tuant(tp.
(1]

/* 1n world coordinates */

pparms.vrp.x - 0;
PpParms.vrp.y . - 0.0;
Pparms.vrp.z - 0.0: /* 1.0 %/
/* In view reference coordinates */
PParms .prp.x - 0.5; /* 0.0:¢/
pparms.prp.y - 0.5; /* 0.0;%/

PPAImMS .pIpP.Z - 50.0: /* 150.0:%/

/* In world coordinates */
pparms .vup.x -
pparms.vup.y -
pparms.vup.z -
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/* In world coordinltcl *
PPAIRS.VPNR.X 0.0:
PpParms.vpn.y - 0.0;
PpaAIms.vpn.z - 1.0

/* In view reference coordinates */
pparms.vindov.wmaxx - 200.0;
ppamms.vindow.wmaxy = 200.0;
pPamms.vindov.wminxk = -400.0:
ppams.vindov.wminy = -400.0;
pparms.vindov.Bmax = 0.0; /* B <= TF ¢/
prams.windov.Ffain = 100.0;

Pparms.vport max.x
pPamms.vport_max.y
PParms.vport max.z
Ppams.vport min.x
pparms.vport min.y
pparms.vport min.z

PPamms.vwview max.x
pPPams.wviev max.y
PParms.wviev max.z
ppamms.wvi
FPams.vviev min.y
pparms.wview min.z =~ 20.0;
pPamms.wview delta.x = 40.
pPpams.wviev delta.y = §0
ppamms.vwview delta.z = 1§

1}

bee . .
in tl(v, data)
i

image_ data *data;

{

int y,1,3;

Arg wargs(10):

XGCValues values:

char *pattern = “slant_left";

XtSetArg(warqs[0], XtNwidth, &data->width);

XtSetArg(vargs(1l]), XtNheight, &data->height);

XtGetValues (v, wargs, 2):

values.line style = LineSolid;

values.line_width = 2;

xtl.thrq(nrql(nl xultonground &values. l.'onqround):

XtSetArg(wargs[1], X! tvalues.b

AtGetValues(w, wargs, 2):

data->gc = xcrntcc(:(xtnhplay(v), D-uu].r.llootundow(xwuphy(v'),

GCLineStyle | GCLineWidth | GCBackground

GCForeground, &values);

data->pix = MULL;
for(j=0; j < NUMPTSONSCREEN; j++) (
for(i=0; 1 < MAXPTS: 1+4) {
data->start_x[j}{1] = 0;

6¢
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data->start yljllll - 0;
data->x[3} (1) = 0:
data->y[J)[§) = 0.

)
data->flag(j] = FALSE;
data->drav_symbol []] = TRUE;
data->cplx flaglj] = FALSE;
data->numpts(3j] = 0;

}
data->numpt sonscreen = 0;
data->last x = 0;

data->last_y = 0;
/Qtlnn..nt.n..lll.n.-ll...-.-.-.....l..l.l..ll-ltl.-..-.."

image : This function draws the image in the -/

TO tiuto window.
-.--.l-..ll.-...lt...'-----.--,

image_data *data;
{

int 1,3.mx1,myl, prod, num, denom;
ARROW comp ald];
COII’OSH’ION dataT(4):

uble theta, thetal, slope;

Diunslon dim;

1f(data->height < data->width) dim ~ data->height;
else dim - data->width;
for(3=0; J < dn.l->nu-punn.lc:nn. J+e) |
1f(data->drav_symbol (3]} {
scale_it(data->x_origin[j],data->y origin[]j], &(data->last x),
§(data-3last_y), dim);
for(i~0; i1 < data->numpts([j]; 1++)
scale_it(data->x{jl (1], dnn >ylj)(ll. &(data->start_x{31[1]),
l(dau-unrt_yl)llll). dim);
1f(data->numpts{j] == 1)
for(i=1; 1 < S; 1++)
scale_it(data->x(J)[1]. dau—>y(jll1|, & (data->start_x[3)
T&(data->start_yl[3}(1]), dim):
/* Creating and composing the arrows for each vector */
for(i=0; 1 < data->numpts{j]: 1++) {
] - data->last x;
- data->last_y;

a
= atan2 ((daxbhlnul, {double)denon) ;
f1l11 compose_data(é(datal(i)),mx1,myl,0,0,0,0,theta,0.0,0.0);
compose (& (data->a),& (datal{i)), & (comp_i a(l])),

}
XSetForeground (XtDisplay(w), data->gc, BlackPixelOfScreen(XtScreen(w
XSetBackground (XtDisplay(w), data->gc, WhitePixelOfScreen(XtScreen (v
if (XtIsRealized(w)) draw_image_in window(data,w,comp_a,J);
draw_image_in _plxmap(datd,w,conp_a,}J):
}

un.,
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/tt----o-c--nnnn-n-n--tn--.n--.......-.gn--n.-..'.tnnn----/
void drav_image_in pixmap(data,w,comp a,})

Widget w;

image_data *data;

ARRON ™ ¢ conp_afd];

int 3;

{

.
void drav_image_in window(data,w,comp_a,])

int 1;

1!((!(61:1—)!1!1][)") &4 (data->numpts(j) = 1}) {
draw _perp_disk(w, d.u->pu,1, data->gc,

Sstart x(j], data->start_y(3]):

1le ~ xmSetPixmap (XtScreen(w), data->pattern,
BlackPixelOfScreen(XtScreen(w)),
WhitePixelOfScreen(XtScreen(v)));

XSetFrillstyle(xtDisplay(w), data->gc, FillTiled);

XSetTile (XtDisplay(w), data->gc, data->tile):

£111 perp ¢ dilk(v, data->pix,1, data->gc

data->start_x[J], a.u-nundsm:
XSetFillstyle(XtDisplay(w), data->gec, Fillsolid);

data

)
for(i-0; i < data->numpts(j): 1++)

XDrawline (XtDisplay(w), dnn->pix. data->gc,
data->start_x([jl[i), dan-)stnt_y[jlll),
data->last X, data->last

drav_arrow(w, data->pix,1, data-)qc. &(comp_afi)));

)
1f((data->flag(3j]) && (data->numpts{j) — 1)) |
drav_perp_disk(w, data->pix,1, data->gc,
data->start_x(j), data->start_y(jl):
data->tile = xncctll.mp (XtScreen(v), data->pattern,
BlackPixelOfScreen(XtScreen(w)),
WhitePixelOfScreen(XtScreen(w)));
XSetrillstyle(XtDisplay(w), data->gc, FillTiled):
XSetTile (XtDisplay(w), data->gc, data->tile);
£111_perp disk(w, data->pix,1, data->gc,
data->start_x(j], data->start y{3]);
XSetFillStyle(XtDisplay(w), data->gc, Fillsclid):
XSetLineAttributes(XtDisplay(w), data->gc, 2,
Li ffDash, CapButt, JoinMiter):
xbnwum(xt.nupuy(u). datn->plx, data->gc,
data->start x[3]{ data->start_y(31(0],
data->last x Y}
XSetLineAttribute isplay(w), data->gc, 2,
LineSolid, CapButt, JoinMiter):

Widget w;

Mq. data *data;
int

Nlml comp_ald):

0P
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int 4;

1!((l(dan—>ﬂa [31)) &6 (data->numpts{j] == 1)} {
draw_per sk{w, data->pix,0, data->gc,

a surt _x[3], data->start_yi{jl):

data->tile = XmGetPimap (XtScreen(w), data->pattern,
BlackPixelOfScreen(XtScreen(w)),
wWhitePixelOfScreen(XtScreen(w))):

ASetFillStyle(XtDisplay(w), data->gc, FillTiled);

XSetTile(XtDisplay(w), data->gc, data->tile);

£111 perp_disk(w, data->pix,0, data->gc,
J::—gsurt _x[3), data->start_ylil):

XSetFillStyle(XtDisplay(w), data->gc, FillSolid);

for(i=0; 1 < data->numpta(j}; 14+) {

XDrawLine {XtDisplay(w), XtWindow(w), data->gc,
data->start_x[j) 1], dau-nurt_y[jlli),
data->last_x, data->last

draw_arrow(w, data->pix,0, dai n»>9c, &(comp ali)));

]
1(((datl->tllg(2l) 46 (data->numptsfj) == 1)) {
draw_perp_disk(w, data->pix,0, data->gec,
data->start_x(j), data->start y[j]):

data->tile = XmGetPiimap (XtScreen(w), data->pattern,
BlackPixelOfScreen(XtScreen(w)),
WhitePixelOfScreen(XtScreen(w))):;

XSetFillStyle(XtDisplay(w), data->gc, FillTiled):

XsetTile(XtDisplay(w), data->gc, data->tile);

£111 perp disk(w, data->pix.0, data->gc
dJJt;: gstnt l’ljl: data-”hrt_xl)l)x'

XSetFillstyle (XtDisplay(w), data->gc, FillSolid);

XSetLineAttributes (XtDisplay(w), data-> qc 2,
LineOnOffDash, CapButt, JoinMite

XDrawline(XtDisplay(w), Xt#indow(w), da A->qc
data->start_x(Jj) (0], data- >start_y[j)[0),
data->last X, data->last_y):

xSetLineAttributes (XtDisplay(w), data->gc, 2,
LineSolid, CapButt, JoinMiter):

ARSNacARRERRANRRERRRRAIAGROIAS

-n LA XL
get jacobian(Jacobian, setno, xorg, yorg, zorg)
double xorg,yorg, zorg;
int setno;
double Jacobian[) {MAX_COLS):

init_matrix(Jacobian);

switch(setno) {

case DIVERGING 1 got_:lvnqing jacaobian(Jacobian, xorg, yorg, zorg);
oAl

case CIRCULAR : get_circular_jacobian{Jacobian, xorgq, yorg, zorg);

May 168 16:18 1992 evevwin.c Page 16

break;
case OTHER 3 get :thcr_;uabhn(hcobun ., #0rq, yorg, gorg) ;
brea
default s printf("Error in choosing set no\n");
exit(l);

RAARAGARNNARARNRARS

get diverging_ jacobhn(.hcobhn.xorq yorg, zorg)
double xorg, yorg, zorg:

double Jacobian| lm\x COLSj};

/e ‘l‘ho equation set describing the vector is:
Xl =Alpha *x+0 *y+0°*2;
X2=0*x-Alpha *y+0°*z2;
XNe0*x+0*y+0*z2;
./Xn this case, Alpha has been taken as 5.0

Jacobian(0) [0]) = 5.0;
Jacobian(1][1] = -5.0;

/...t'.....l.l.".l...l-.lll..-l.l...!l.l....l.."..'.'ll./
get circular_jacobian(Jacobian, xorg, yorg, zorg)

double xorgq, yorg, zorg:

?o le Jacobian|] [MAX_COLS]:

/* The -gu-tlon set describing the vector is:
Xl = 0*x-Alpha *y+0*z;
X2 = Alpha *x + 0 *y + 0 * g;
X3=-0*x+0*y+0*z;
/In this case, Alpha has been taken as 5.0
N
Jacobian[0) [ -
) Jacobian(1) [0} = §

Jessnssa

RENMEANEANRARIANEIANIRRNARNNNERERNERAANEIRARARS/

3:: other_jacobian(Jacobian, xorg, yorg, zorg)
uble xoTg, yorg, zorg:
double Jacobian|(] [MAX_COLS];

/* The equation set describing the vector is:
fl = 3 ¢ x°2 +2¢y+2;
ﬂ-l'lfi‘¥+6'l‘2:
Iﬂ-l'x-!' “2 4+ 10 * z;

-«

Jacobian(0
Jacobian[0
Jacobian(0
Jacobian[1
Jacobian[1l
Jacobian{l

v
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Jacoblan{2] (0] =~ H
Jacobian{2j{1] = -u.o * yorg:
Jacobian(2](2) - 10.0 ;

/l.ll.“'...-.lll.-..l..lI.l.".'.....l......l..‘..l .,
get coordinates_of_vectors(x,y,z,flag,setno, xorq, yorg, 20rg)
double xorg,yorg,zorg:

int setno:

double x(],yl).zl):

int *flag:

[

double Z[MAX ROWS] [MAX COLS), MR {MAX ROWS], WI[MAX_ ROWS];
gou.bh Jacobian[MAX_ROMS) [MAX COLS]:
nt 3.4;

sflag - FALSE;
get_jacobian(Jacobian, setno, xorg, yorg, zorg) ;

get_evev(WR, W1, Z, Jacobian);
for()=0; (J < MAX COLS) && (*flag = FALSE); j++)
ftwi(il t= 0.0)
*flag = TRUE;

f(*flag — TRUE) {
1£(3 - 0 (
normalize vector(z,2)
x(0) = (MULTFACT* Z[
y[0) = (MULTFACT® 2{
z{0} = (MULTFACT* Z[

N O
NN

}
alse 1£(] — 1){
normalize_vector(z,0):
x[0) = (MULTFACT® 2[0][0}):
y{0] = (MULTFACT* Z[1}(0]);
z[0) = (MULTFACT* Z{2}[0]);
]
else |
prlnt!('zrrox in get_coordinates of_vectors\n”);
EXiT(1);

}
return{TRUE);
|

for{i=0; 1 < 3; 1++)
normalize_vector({z,i):

fox(j-o 3 <3 48y
x{j) = (MOLTFACT* 2[0] [*inn
y(]) = ({(MOLTFACT* Z[1][])):
7( ) = (MOLTFACT* 2[2](3]}s

return(TRUE) ;
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’.Q.l atgedan
normalize vector (s, 1)

int 4;
rubl- 2(}ImAx_coLs):

double denom;

denom = sqre(Z([0]{1]) + sqre(Z(1)(1)) + sqre(Z(2)(il):
denom = sqrt(denom);

El0}{i] = &[0 l[i] / denam;

Z{1](1) = 2(1) (1) / dencm;

2(2}(4) = 2(2] (1) / denom;

' asaes - - esscsansaney

doublc sqre(a)
double a;

{
double b = 2.0;
return(pow(a,b)):

Display #dpy = XtDisplay(w):
Window win = XtWindow(w):

ir(ifriag) {

XDrawlLine (XtDisplay(w), win, gc, comp_a->arrow_tip x,
comp_a->arrow_tip_y, comp_a->arTovw_base X,

camp_a->arrow_base_y):

Xpravline (XtDisplayiw), win, gc, comp_a->arrow_tip x,
camp_a->arrow_tip y, comp_a->arrow_lwing x,
comp_a->arrov_lwing y);

XDrawLine (XtDisplay{w), win, gc, comp_a->arrow tip x,
comp_a->arrov_tip y, comp_a->artow_rwing x,
comp_a->arrov_rwing y):

}
else {
XDrawLine (XtDisplay(w), pix, gc, comp_a->arrow_tip x,
cmp a->arrav tip_y, :mp_a—nrrov_ban_l.
arrov_bass y):
mnvl.im (Ktbilphy'(ul. x, gc, comp_a-darrow_tip x,
cup a >arrow lp_y. comp_a->arrow_lwing_x,
>arrov. lvinqu).
muuun‘(ltnuphﬂv). X, gc, comp_a->arrow_tip x,
comp_a->arrov. 1p_y. comp_a->arrov_rwing_x,
n:zov zuinq LY}:

/ anes tee

[4%
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vold drav_perp disk(w,pix, flag, gc, X, y)
Widget w;
Pixmap pix;

GC gc;

:nt x[(l.yll:
Display *dpy = XtDisplay(w);
Window win = XtWindow(w):

int 1i,prev_x,prev_y;
XPoint points{5]):

forti=1; 4 < 5;: 1+44) |{
points(i-1].x = x[1};
points(i-1l.y = y(i};

}
points([4] .x = x[1];
points{4}.y = yl1):

if(tflag) XDrawlines(dpy,win,gc, points,$, CoordModeOrigin);
else XDrawLines (dpy, pix, gc, points, 5, CoordModeOrigin);

canatan YT L) -lltl'.l.l!.!‘.l./
void fill perp_t dltk(v,plx, flag, gc, x, y)
wWidget w;
Pixmap pix;
GC gc;
:nt i1, y{):

Display *dpy = XtDisplay(w):
Window win =~ XtWindow(w):
int 1i,prev_x,prev_y:

XPoint points(5):

for{i=1; 1 < 5; 1¢4) |
points[1-1].x = x{1}
points[i-1].y = yii]
}

points(4]).x = x[1];

points(4).y = y(1]:

1f(iflag) XFillPolygon(dpy,win, gc,paintl. 4,Complex, CoordModeOrigin);
else xFillPolygon(dpy.pix,gc,points,4, Conplex, CoordModeOrigin);

aneeeasaanecssesatsastsesantnansany

ed x, scaled y, win dim)

int -,cu.a x,*scaled y:
double x1,yI:
Dimension win_dim;

*scaled x = x1 * ((int) win_dim);

*scaled_y = yl * ((int) win dim):
}-nt----nn-nn--nnn-.t-n.n--nna--ntn-t---at.n.nn--.ttn--n-n/
vold redisplay(w, data, call data)

Widget w;

image_data *data;
XmDrawingAreaCallbackStruct *call data;
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AExposeEvent *event ~ (XExposeEvent *) call data->event;

XCopyArea (XtDisplay(w), data->pix, XtWindow{w), data->gc,
event->x, event->y, event->width, event->height,
event->x, event->y);

[0 AR RN AN ANA R RANANAIIRGARIREREANERAREEARRAERRRRNRERSRS/

void resize(w, data, call_data)

ge_
caddr_t call data;
{

Arg sargs{10]:

XtSetArg(vargs([0}, XtNwidth, &data->width);
XtSetArg(wargs[l), XtNheight, &data->height);
XtGetValues(w, wargs, 2);
1f (XtIsRealized(w))
XClearArea (XtDisplay(w), XtWindow(w), 0, 0, O, O,
TROE) ;

1f (data->pix)
XFreePixmap (XtDisplay(w), data->pix);

data->pix = XCreatePixmap(XtDisplay(w),
DefaultRootWindow(XtDisplay(w)),
data->width, data->height,
lelultD‘ptmel:tlln(Xt&:rnln(!i )):

XSetForeground (qusphl‘u) ., data->gc,

elOfScreen (XtScreen{w))):

XFillRectangle (XtDisplay(w), data->pix, data->gc, 0, 0,

data->width, data->height);

at.
create_image(w, data

o ansavennncasanannansennnas

I.!..ll..!
int matherr(x)
struct exception *x;

{
1f(x->type != DOMAIN) return(0);
else rxetum(l):

;.l..il.!i..l...!.-l.--.-l-...l!-.!..lt.l..lll.l.n.l.l‘-nn,
static void show_dialog(w, dialog, call data)

Widget w:

Widget dialog:

XmAnyCallbackStruct *call data;

XtManageChild(dialog):

Widget utno create_dialog(parent,user_data)
COMB_DATA *user_data:
Widget parent;

{
Widget bb,
Arg nrq!ll H
t 1, n =~ 0:

ection, button([3}, done button,help button;

1914
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char buff(80);
XnString mstri4);

xmstr(0) = XmStringCreate(setno{0]), XmSTRING _DEFAULT CHARSET);
xmstr(l] - XmStringCreate (setno(1], XmSTRING_DEFAULT CHARSET):
xnstr{2] = XmStringCreate(setno(2], xnsnxuc DEFAULT CHARS!ﬂ:
xmstr(3] = NOLL;

XtSetArg(wargs{n], XmNautoUnmanage, FALSE); n++;
eBulletinBoardDialog (parent, "VECTOR_FIELD",wargs.n);
tno = bb;

xts«m:q(varq.ln], XmaNlistItems, xmstr); n++;

XtSetArg(wargs(n), XmNlistItemCount, 3)7 n#+;

XtSetArg(wargs(n}, XmNlistVisibleItamCount, 3); n++;

selection = XtCreateWidget ("VECTOR_FIELD", xmSelectionBoxWidgetClass,
bb,wargs,n);

Ktlm.lamqlchlldIhs.l.ctionlnx&.td‘dld(llltction, WmDIALOG_APPLY_BUTTON));

XtAddCallback (selection, XmNokCallback, get_setno, user datnn
XtAddCallback (selection, XmlcancelCallback, remove_setnc, user_data):
XtAddCallback (select ion, XmNhelpCallback,

xs_help _callback, help_str2);
xtmmqacnud(nnctlon).
return(bb):

amARRN LLLET LR LY ]
_data, call_data)

seanaassns “rsanasansancey

Jae
void remove_setno(w, u
Widget w;

COMB_DATA *user data
xns.‘[ncunnbalcaubackstruct *call_data:

{
XtUnmanageChild(user_data->wsetno);

’lllln.l.l'lt-lIlttll--.-.-t.l-t.l--.'l.ll.n.l.l.t..l..l".t./
Widget prtype create_dialog(parent,user_data)

COMB_DATA *user d.lta,

Widget parent:

{
widget bb, selection, button(3]), done_button, help_button;
Arg wargs{10]:
int {, n = 0;
char buff[e0);
Xnstring xmstr(3];

zmstr{0] = XmStringCreate(prtype(0]. XmSTRING DEFAULT_CHARSET):

xmstr(l] « XmStringCre: (prtype(1], XmSTRING_DEFAULT_CHARSET);

xmstr(2] = NULL;

XtSetArg( gs[n], XmNautoUnmanage, FALSE); n++;

b = eBulletinBoardDialog (parent, "PROJECTION",wargs,n);

uuxudau-ntpxtypo = bb;

n = 0;

XtSetArg{wvargs(n], XnNlistItems, mstr); n++;

XtSetArg{wargs{n], XmNlistItemCount, 2): n+¢+;

XtSetArg(wargs(n], XmNlistVisibleItsmCount, 2); n++;

selaction = XtCreateWidget ("PROJECTION", xmSelectionBoxNidgetClass,
bb,wargs,n);

xturunnagechlld(ns:locuonnouc-tchud(ul-ct.!.on, XnmDIALOG_APPLY_BUTTON));
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XtAddCallback(selection, XmNokCallback, get_prtype, user_data);
XtAddCallback(selection, XmNcancelCallback, remove prtype, user data):
XtAddCallback({selection, XuNhelpCallback, xs_help_callback, help_strl):
XtManageChild(selection);

return(bb) ;

AN NN RN ARt tANE NN ARt AdRadeRARANRRRRRRAARRASANS)
void remove prtype{w, user_data, call_data)

widget w:

COMA DATA *user data;

MmSeTectionBaxCallbackstruct *call_data:

{
XtUnmanageChild (user_data->wprtype):

Il.. s Iii11] ]
Widget wpn_create_dialog(parent,user data)
COMS DATA Tuser_data;

widget parent;

Widget bb, edit[3), button{3}, done_button,help button;
Arg :urq-[lglt
. D= 0;

chn buff{eo];

XtSetArg(vargs(n], XmNautoUnmanage, FALSE): n¢+:
bb = XmCreateBulletinBoardDialog{parent, "VPN COORDINATES",wargs,n);
user_data->wvpn = bb:
for (I=0: 1 < XtNumber (editors); 1++)
edit{i) = xtcuutﬂtdqct(aﬂunnlu. xmTextWidgetClass, bb, NULL, 0);
switeh () {
case 0: sprintf(buff,~%9.4f", pparms.vpn.x): break;
case 13 sprintf(buff,~%9.4f",pparms.vpn.y): break;
case 2: sprintf(buff,”%9.4f",pparms.vpn.z); break;
default: printf(“Error somewhere \n"); exit(l);

XaTextSetString(edit (i), buff);

for (1=0:; 1 < XtNumber (buttons); 1++)(
button(i]=XtCreateidget {buttons|i], xmPushButton¥idgetClass, bb, NULL, 0) ;
switchi{i) {
cass 0: XtAddCallback(button|[{],XmNactivateCallback,get_vpnx,edit(i});

break:
case 1: XtAddCallback{button[i],XmNactivateCallback,get_vpny,edit(i]):
break; -
case 2: XtAddCallback (button[i),XmNactivateCallback,get_vpnz,edit(1]);
reak;
default: printf(~Error scmevhere \n-):
exit(l):
. )
done_button-XtCreateManagedwWidget (~done”, xmPushButtonidgetClass, bb, NULL, 0);
xtMKcanback(dam button, XmNactivateCallback, done _callback, user_data);
/% Rdd a help button */
help button=-XtCreateManagedWidget (“help”, xﬂushnuttonlidgat(:lan .bb, NULL, 0)

XtAddcallback (help button, XmNactivateCallback,xs_help_callback,help_str):
XtMansgeChildren(edit, XtNumber(editors)):
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XtManageChildren(button, XtNumber (buttons));
return(bb) ;

[essesanstecsstasansincatasaancatactacaisatenantannanannns)
Widget vup create dialog(parent,user_data)

COMB_DATA ¥user_data;

Widget parent:

{
Widget bb, edit[3], button(3], done_button, help_button;
Arg wargs(10];
int 1, n = 0;
char buff(e0);

XtSetArg(wargs(n], XmNautoUnmanage, FALSE); n++;
bb = XmCreateBulletinBoardDialog (parent,"VUP COORDINATES®,wargs,n):
user data->wvup = bb;
for(l=0; 1 < XtNumber (editors); 1++)
-dltln - xtcrnnlldqct(odlton(u. xnTextWidgetClass, bb, NOULL, 0);
switch(i) {
c 0: sprintf(buff,“$9.4f",pparns.vup.x); break:
case 1: sprintf(buff,"$9.4f", pparms.vup.y): break:
case 2: sprintf(buff,"$9.4f",pparmns.vup.z); break;
default: printf(“Error somewhere \n"): exit(1l):

]
XmTextSetstring(edit(1i],buff);

for(i=0; 1 < XtNumber (buttons); 1++)
buttnnll]-xtcruuﬂldq.tlbuttom[l],xl?ush!ut:onﬂldqctclnl bb, NULL, 0) ;
switch(i)
case 0: XtAddCallback(button(i], XmNactivateCallback,get_vupx, edit(i]);

break;
case 1: XtAddCallback(button(i], XmNactivateCallback,get_vupy,edit(i)):
b

T

case 2: XtAddCallback(button|i), XmNactivateCallback,get_vupz,edit(i]):
break;

default: printf("Error somewhere \n"): exit(l):

}

)
done_button=XtCreateManagediWidget ("done”, xmPushButtonWidgetClass, bb, NULL, 0) ;
XtAddCallback (done_button,XmNactivateCallback, done_callback,user_data):

/* Add a help button */

help button=XtCreateManagedWidget (“help®”, xuPushButtonWidgetClass, bb, NULL,0);
XtAddCallback (help button,XmNactiva -culback,n _help_callback, help_str);
xuunu;nchudnn(.ait. XtNunber (editors));

XtManageChildren(button, XtNumber (buttons));

return(bb);

[eessscaacccascennstanacsnnnnnseens
Widget vrp_create_dialog(parent,user_data)
COMB_DATA *user_data;

Nidget parent:

aressctennanee)

Widget bb, edit([3], button(3), done_button, help_button;
Arg wargs(10);
int 4, n = 0;

May 18 16:18 1992 evevwin.c Page 24

char buff(eo]);

XtSetArg(wargsin), XmNautoUnmanage, FALSE): n++:
bb = :Cnatduno:lnloudmuoq(pannt,'Vllr COORDINATES™, wargs,n);
user data-

>wvrp = bb;
for (I-0; 1 < Xtmumber (editors):; 1++)

{
odl:[l.) -’ktcrutclldqtt(cdltonlll. xnTextWidgetClass, bb, NULL, 0):
switch (4

case 0: sprintf(buff, "\9.4f", pparms.vrp.x); break;

case 1: sprintf(buff,=$9.4f", pparms.vrp.y): break:

case 2: sprintf(buff,“$9.4f",pparms.vrp.z); break;

default: printf("Error somevhere \n"); exit(l):

)
fn‘tuuotstrtw (edit{i]},buff);

for(1=0; 1 < XtMumber (buttons): 1++)(

N:Eg = 1} -7t&“tlﬂid'.t (buttons (1], xmPushButtonWidgetClass, bb, NULL,O0) ;
.

case 0: XtAddCallback(button(i],XmNactivateCallback,get_vrpx,edit{i]):

break;

case 1: xm:c-llback (button (1), XmNactivateCallback, get_vrpy,edit(i]);
reak;

case 2: :w:culhlck(buttmlll .XmNactivateCallback,get_vrpz,edit{i]):
reak;

-'hhult: printf(“Error somevhere \n"); exit(l):

}
done_button-XtCreateManagedilidget ("done”, xmPushButtonWidgetClass,bb, NULL, 0);

XtAddCallback (done_button, XmNact ivateCallback,done_callback, r_data):
/* Add a help button */

help button-XtCreateManagedWidget (“help”, xmPushButtonWidgetClass,bb, NULL, 0);
XtAddCallback(help_button, XmNactivateCallback,xs_help_callback, help_str):
XtManageChildren (edit, XtNumber (editors));

XtManageChildren (button, XtNumber (buttons)):

return(bb);

tescesaany

Widget parent;

Widget bb, edit(3), button[3]), done button,help button:
Arg nrgnlw):
int 4, n = 0;

char butt[iD)x

XtSetArg(wargs(n), XmNautoUnmanage, FALSE); n++:
bb = XmCreateBulletinBoardDialog{parent, "PRP COORDINATES",wargs,n);
user_data->wprp = bb;
for(I=0; 1 < XtMumber (editors); 1++)
edit[i] - xtcrutolldgot(edttor;’l.lla xnTextWidgetClass,

bb,
switch(i) {
case 0: sprintf(buff,"\9. l!".pparu Prp.x); break;
case 1: sprintf(buff,"49.4f", pparms.prp.y): break:
case 2: sprintf(buff,” !.lt'.pplm.prp.l): break;

197
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default: printt('!;ra: somavhere \n"); exit(l):
XnTextSetstring(edit([1i},buff);

for(1=0; i < XtNumber (buttons); 1+¢){
button(1] = XtCreateWidget (buttons(i],xmPushButtonWidgetClass,
. NULL, :
switch(i) {
case 0: XtAddCallback(button(i], mactlvat-cnuback.
gotlg PX, .dlt[l)): break
case 1: Xuddcal ack (buttonli), huuunt-callbnck,
Igrp edit(1])); break;
case 2: xuadcal ack (button{i), XmNactivateCallback,
‘prpx, edit(1)); break;
default: printf(*Error somewhere \n®); exit(l):
)

}
done_button-XtCreateManagediWidget ("done”, xmPushButtonWidgetClass, bb, WULL, 0) ;
XtAddCallback (done_button, XmNactivateCallback, done_callback, user_data);
/* Add a help button */
help button-XtCreateManagedWidget (*help”, xmPushButtonWidgetClass, bb, NOLL, 0) ;
XtAddCallback (help_button, X.N.ctlvatncallback, xs_help_callback, help_str):
XtManageChildren(edit, XtNumber (editors)):
XtManageChildren(button, XtNumber(buttons)):
return{bb):

Jenseaansnsataasnnnniettiiestnesasietanesatnetsasenanney
Widget window_create_dialog(parent,user_data)

COMB_DATA *user_data;
Widget parent;

Widget bb, edit([6), button(6), done_button,help_button;
Arg urglllgll

in H
char buff(e0];

xts.urq(nrqs[nl, XmNautoUnmanage, FALSE); nt+;
bb = XmCreateBulletinBoardDialog(parent, "WINDOW COORDINATES",wargs,n);
user_data->wwindow = bb:
for(1=0: 1 < XtNumber (veditors); 1++)
edit(i) = xtcruuuidqot(ndltonlll, xnTextWidgetClass, bb, NULL, 0):
switch(i) {
case sprintf (buff, "$9.4f", pparns.window.wmaxx); break;
case sprintf(buff,"$9.4f", pparns.windov.wmaxy); break;
case sprintf(buff,"$9.4f", pparmns.windovw.wninx); break;
case sprintf(buff, "$9.4f", pparms.window.wainy); break:
case sprintf (buff,"%$9.4f", pparns.vindov.Fain); break:
case S: sprintf(buff,”$9.4f",pparns.vindovw.Bmax); break;
default: printf(“Error somevhere \n"); exit(l);

Ao LN-O

?T.ltSllStrmq(.dltl“ butf);

for(1=0; 1 < XtNumber (wbuttons); 1++)
buuonul-xtcu.nlidqat(vbuttnmlll xmPushButtonWidgetClass, bb, NULL,0);
switch(i) {
case 0: XtAddCallback(button{i), XmNactivateCallback,
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get window maxx, .auun. bnlk.
case 1: xwdcnltbacnmttmm,
maxy, od.lt(ll
case 2: xm«:utncnmttmlu, XmNacti
get window minx, edit({i}); bra
case 3: xwacalback(buttmlu. XmNactiva
get window miny, edit{i]); br
case 4: xtMt.lIMck(thul. XnNacti tec.u.back.
get_window F, edit{i]); break: :
case 5: XthCllIback(buttm[ll, XmNactivateCallback,
t window B, edit(1)); break;
default: pun:t('l.:mt Somewhere \n®); exit(l);
)

llback.

)
done_button=-XtCreateManageditidget ("done”, xmPushButtoniidgetClass, bb, NULL, 0) ;
XtAddCallback (done_button, XaMactivateCallback, done callback, user_data);
/* Add a help buttaon */
help button=XtCreateManagedWidget ("help”,xmPushButtoniidgetClass,bb, NULL,0);
XtAddCallback (help button.huactlntoculbuck, xs_help callback, help_str):
XtManageChildren (edit, XtNumber(weditors)):
XtManageChildren (button, XtNumber (wbuttons)):
return(bb)
Jersseesenernnnneennnnienannannsennesnesnnnsnenasasannnness
Widget vport_create dhloq(pucnt user_data)

COMB_DATA 'uur
Widget parent;

{
Widget bb,. edit (6], button[6], done_button,help_button;
Arqg wargs([10):

int 4, n = 0;
char buff(eo);
XtSetArg(wargs(n), XmNautoUnmanage, FALSE); n++;
bb = XmCreateBulletinBoardDialog(parent,"VIEN PORT COORDINATES®,wargs,n):
user_data->wvport = bb;
for(I=0; 1 < XtNumber (veditors); 1++)
edit(i) - xtcrut-!l.dqot(wcd!touli]. xmnTextWidgetClass, bb, NULL, 0):
switch(i) {
case 0: sprintf(buff,~%9.4{", pparms.vport max. x):
case 1: sprintf(buff,~$9.4 ):
case 2: sprintf(buff, ): break;
case 3: sprintf(buff,~$9.4f", pparms.vport 3 “min. x); break:
case 4: sprintf(buff, "$9.4f", pparms.vport_min.y); break:
case 5: sprintf(buff,~$9.4f", pparms.vport min.z): break:
default: printf(“Error somewhere \n"); exit(l);

]
AnTextSetString(edit [1),buff);
for(1=0; 1 < XtNumber (wbuttons); i++){
button[i) = xtcrutﬂlagct(vbut.t;m[“ xmPushButtonNidgetClass,

LL, 0):

break;
break;

switch(i) {
case 0: XtAddCallback(button(i), XwNactivateCallback,
get_vport maxx, edit[i]); break;
case 1: XtAddCallback(button[1]7 XmNactivateCallback,

9y
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get vport maxy, edit[i]): break;
case 2: xuddcallbnck(butinnlll. XmNactivateCallback,
get vport maxz, edit(i]); break:
case 3: XtAddCallback(butfon(1i); XmNactivateCallback,
get vport minx, edit(i)): break;
case 4: XtAddCallback(button{i), MmMactivateCallback,
get vport miny, edit(i)): break;
case S: XtAddCallback(butfon([i].XmNactivateCallback,
get_vport_minz,edit{i]); break:;
default: printf("Error somewhere \n"); exit(l):
}

)
done_button=XtCreateManagedWidget ("done”, xmPushButtonWidgetCla NOLL, 0) ;
XtAddCallback (done_button,XmNactivateCallback,done callback, user dltll.
/* Add a help button */
help button-XtCreateManagedWidget (“help”, xnPushButtonWidgetClass, bb, NULL, 0) ;
XtAddCallback (help button, maetlvateallhck xs_help callback, help_str);
XtManageChildren(edit, XtNumber(weditors));
XtManageChildren(button, XtNumber(wbuttons)):
return(bb) ;

Jeteasscecncssnncsnnnanne
Widget wview create dialog(parent,user_data)
ta;

ssnsssncey

{
Widget bb, edit(9], button{9], done_button,help_button:
Arg wargs{10]:
int {4, n - 0;
char buff(e0);

XtSetArg(wargs{n], XmNautoUnmanage, FALSE): n++;
bb = XmCreateBulletinBoardDialog(parent, "WORLD VIEW COORDINATES®,wargs,n):
user_data->wwview = bb;
for(I=0; 1 < XtNumber (wveditors); 1++) {
edit (i) = XtCreateWidget (wveditors(i], xmTextWidgetClass, bb, NULL, 0);

switch (i)

case 0: sprintf(buff, _max.x); break;
case 1: sprintf(buff, “max.y): break:
case 2: sprintf (buff, .lt'.ppam wview max.z): break:
case 3: sprintf(buff, .“'.ppam.vvuu min.x); break;
case 4: sprintf(buff,~$9.4f", pparns.uvie lun.y). break;
case 5: sprintf(buff,”49.4f",pparns.wviev min.z); break;
case 6: sprintf(buff,~$9.4f", pparns.wview_delta.x); break;
case sprintf (buff,~$9.4f", pparns.wview_ delta.y

cas sprintf (buff, "%9. 4f",pparns.wview delta.z

default: printf(“"Error somewhere \n-); exit(1):
|}
XmTextSetString(edit{1i],buff);
i
for(i=0; 1 < XtNumber (wvbuttons):; i++){
button[{i)=XtCreatewidget (wwvbuttons[i], xmPushButtonWidgetClass, bb, NULL, 0);

switch(i) {
case 0: XtAddCallback(button{i], XmNactivateCallback,
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get_wview maxx, edit(i)):

brea
case 1: xwtaub&ck(buttmul. XmNactivateCallback,
get_wview maxy, edit(i)):

brea
ltMt:alllnck (button{1i], XmNactivateCallback,
get_wview _maxz, edit(i)):

case 2

case 3

brea
thda:auback(buttenlll, XmNactivateCallback,
get_wview minx, edit(i)):

brea

xmdcanucumttm(u. XmNactivateCallback,
get_wview miny, edit(1));

break;

XtAddCallback (button{i), XmNactivateCallback,
get_wview minz, edit(i)):

case ¢

case $

brea
lth:luhack(buttmlu, XmNactivateCallback,
get_wview_dx, edit([i)):

breal
case 7: xthCallluck(bnttm[u. XmNactivateCallback,
get_wview_dy, edit(1i)):

break;
case 8:XtAddCallback(button[i],XaNactivateCallback,
get_wview_dz,edit(i));

break;
default: printf("Error somewhere \n"); exit(l):
}

]
done_button=XtCreateManagedWidget (“done”, xmPushButtonWidgetClass, bb, NULL, 0) ;
XtAddCallback (done_button, XmNactivateCallback, done_callback, user_data):
/* Add a help button */
help button=XtCreateManagediWidget (“help”, xmPushButtoniiidgetClass, bb, NULL, 0);
XtAddCallback (help button, XmNactivateCallback,xs_help cailback,
XtManageChildren(edit, XtNumber(wveditors)):
XAtManageChildren(button, XtNumber (wvbuttons));
return(bb);

dee
void get_ ntno (v, user_data, call_data)
Widget w;

COMB DATA *user_data;
xnselectionBoxCallbackStruct *call_data;

sesansasessneseanay

double result;
char *text;

MmStringGetLtoR(call data->value, XaSTRING_DEFAULT_ CHARSET, étext);
if(strcmp (text, “DIVERGING VECTOR FIELD") == 0) {
if(pparms.setno !~ DIVERGING) [
pparms.change flag = TRUE;
pparms.setno = DIVERGING;
)

1
else if(strcmp(text,"CIRCULAR VECTOR FIELD") == 0) {
if(pparms.setno != CIRCULAR) {

Ly
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pparms.change_flag = TRUE;
pparms.setno = CIRCULAR;
)

)

else (

if (pparms.setno !~ OTHER) {
pparms.change flag = TRUE:
pparms.setno = OTHER;
)

}
XtUnmanageChild(user data->vsetno);
1f (pparms.change_flag) {
parms.change_flag = FALSE;
create_data(user_data->data):
resize{user_data=>canvas, user_data->data, WULL);

)

Xtfree (text);
I..l.-l--‘-n..-tllln..l-l‘t-l-t-t-.'l-llltt--ttl.l.l..l..t/
vold get_prtype(w, user_data, call_data)

Widget w;
COMB DATA *user_data;
xnsefect ionBoxCallbackStruct ¢call_data;

double result;
char *text;

XmStringGetLtoR(call data->value, XmSTRING DEFAULT_CHARSET, ftext):
1f (strcmp (text, "ORTHGGONAL PROJECTION") — 0) {
if (pparms.type proj != MORT} {
pparms.change_flag = TROUE;
pparms.type_proj = MORT:
)

}
else |
if (pparms.type_proj !- MPPER) {
pparms.change_flag = TRUE;
pParms.type proj = MPPER;
}

}
XtUnmanageChild{user_ data->wprtype):
1f (pparms.change_flag) {

pp change_flag = FALSE;
a(user_data->data);
reslu'(uu: data=>canvas, user_data->data, NULL);

XtFree(text);

/40000 aaticnceanattrecnctearEitaanNaReteaaRsaaatRiiatinaR)

void get_vpnx(w, textwidget, call_value)
Widget w;

Widget textwidget;

XmAnyCallbackStruct *call_value;

double result;
char *str,*Reset = "\0",buff(80);
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str = Reset;
str - XaTextGetString(textwidget):
if {(sscanf(str, "S1f", éresult) == 1){
if{pparms.vpn.x != result) {
pparms.change_flag = TRUE;
PParms.vpn.x = result;
}

)

else {
sprintf(buff,=49.4f", pparms.vpn.x);
XnTextSetString (textwidget, buff);

}
XtFree(str):
’! ..llll.l.ltl.l......ll..'.l/
void get_wpny(w, textwidget, call value)
Widget w;
Widget textwidget:
MWmAnyCallbackstruct *call_value;

double result:
char *str,*Reset = "\0",buff(e0};

str = Reset;
str = XmTextGetString(textwidget):
if (sscanf(str, "S1f", tresult) == 1) ‘{
if(ppamms.vpa.y {= result) [
pparms.change_flag = TRUE;
Pparms.vpn.y = result;
}

}

else {
sprintf(buff,~V9.4f", pparms.vpn.y);
XaTextSetString ({textwidget, buff);

)
XtFree(str);
/.l.tt....ﬁ..tll...t.ﬁ...l!.!..‘tll.l-ll-ll.tl...t...‘n-.l/

void get_vpnz(w, textwidget, call_value)
widget wi

Widget textwidget;

?Mnytnlunckst:uct %call_value;

double result;
char *str,*Reset = =\0=,buff[80);

str = Reset;
str = htutmuttinq(tutvtdget).
if (sscanf(str, "A1f",4result) == 1) {
if(pparms.vpn.z 1= result) {
pparms.change_flag = TRUE;
|"»pam.vpn.l = result;

]
else |
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sprintf(buff,=%9.4{", pparms.vpn.z);
XnTextSetString(textwidget, buff);

}
XtFree(str):

/40Ma0000M0atENINeN NIt INaNCITEARARERITARNRAEILATARARARARESS

void get _vupx{w, textwidget, call_value)

Widget w:
Widget textwidget;

XmAnyCallbackStruct *call value;

double result;
char *str,*Reset

str = Raset;

= "\0",buff{eo};

str = XmTextGetString(textwidget):
1f(sscanf(str, "V1f", éresult) == 1){
it (pparms.vup.x != result) {
pparns.change_flag = TRUE;
pPatms.vup.X = result;
}

}
else |

sprintf(buff,"$9.4{", pparms.vup.x);
XmTextSetString(textwidget,buff);

}
XtFree{str);

Y L L L T T Y YTy

vold get_vupy(w, textwidget, call value)

Widget w;
Widget textwidget;

XmAnyCallbackStruct *call value;
{

double tesult;

char *str,*Reset = "\0",buff[80):

str = Reset;

str = XmTextGetString(textwidget):
if(sscanf(str, "V1{", éresult) == 1) {
if (pparms.vup.y i= result) {

pparms.change_fla

= TRUE:

Pparms.vup.y = result;
1

1
else |

sprintf(buff,~49.4{", pparms.vup.y};
XmTextSetString(textwidget,buff);

1
XtFree(str);

/AN ANNNNNaNaNNNNIRNANENRNANRRERTARNSLARARNNRRERESS/

void get vupz{w, textwidget, call value)

widget w;
Widget textwidget:

XmAnyCallbackStruct *call_value;
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double result:
char *str, *Reset = "\0",buff(80]);

str = Reset;
str = XmTextGetString(textwidget):
if(sscanf(str,"slf" esult) = 1) {
if(pparms.vup.z result) {
pparms.change_flag = TRUE;
l;pam.vup.z = result;

]
else |
sprintf(butf, "49.4f",pparms.vup.2z);
XnTextSetString(textwidget, buff);

|}
XtFree(str);
)

Joee
void get prpx{w, textwidget, call_value)
Widget w;

Widget textwidget;

XmAnyCallbackStruct *call_value;

esntessnssasensy

double result;
char *str, *Reset = "\0",buff{e0];

str = Reset;
str = XaTextGetString(textwidget):
if (sscanf (str, "S1f",sresult) =— 1){
if(pparms.prp.x {= result) |
pparms.change_flag = TRUE;
fparn:.prp.x = result;

)

else |
sprintf(buff, "49.4{",pparns.prp.xj;
XaTextSetString (textwidget,buff);

}

XtFrae(str);
/.ttl.tl.-tt.n.--t..t...llllll.l.ll.lll..l.l....tll..-llt./
void get_prpy(w, textwidget, call_value)

Widget w;
Widget textwidget:
XmAnyCallbackStruct *call_value:

double result;
char *str, *Reset = "\0",buff[80):

str = Reset;
str =~ XmTextGetString(textwidget):
1f (sscanf (str, "A1f",éresult) == 1) {
if{pparms.prp.y ! ult) {
pparms.change_f TRUE;
pparms.prp.y = result:

6V
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else {
sprintf(buff,”e%.4(", pparms.prp.
XnTextSetString(textwidget,buff)

yhi

}
XtFree(str);

feeesssnsacancacnancsnnsanens
vold get _prpz(w, textwidget, call value)
Widget w;

Widget textwidget:

XmAnyCallbackStruct *call_value;

double result;
char *str,*Reset = =\0", buff([80};

str = Reset;
str =~ XaTextGeiString(textwidget):
1f(sscanf(str,"S1f", éTesult) == 1} {
if(pparns.prp.z !~ result) |{
pparms.change_flag = TRUE;
PpPAImS.prp.z = result:
}

{
sprintf(buff,~\9.4f", pparms.prp.z);
XmTextSetString(textwidget, buff):

else

}
XtFree(str);

Jonne
void get 1 uindou _maxx{w, textwidget, call value}
Widget w;

Hidqet textwidget;

XmAnyCallbackstruct *call_value;

double result;
char *str,*Reset = "\0",buff([80);

str = Reset;
str = XmTextGetString(textwidget);
if(sscanf (str,"S1f", éresult) == 1} {
if (pparms.window.wmaxx != result) |
pparns.change_flag = TRUE;
pparms.vindow,wraxx = result:
]

{
sprintf(buff,"49.4f", pparns.window.wmaxx) ;
XnTextSetstring(textwidget, buff);

else

}
XtFree(str);

void get_window_maxy (w, tutuidgct. call _value)
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Widget w;
Widget textwidget:
XmAnyCallbackstruct scall value;

{
double result:
char *str, *Reset = "\0",buff{80);

str = Reset:
str =~ XnTextGetString(textwidget):
if (sscanf (str,"S1f",sresult) == 1) |
if (pparms.window.wmaxy !~ result) |
Pparms.change_flag = TRUE;
Tp-r- .vindow.wmaxy = result;

}

else {
sprintf(buff, "49.4f", pparns . .windov.wmaxy) ;
XmText SetString (textwidget,buff);

)
XtFree(str);

(2000 RARA0RARNNEREERANALEEAEIINANAIRRRRAREARRRRASAGIEARARS,

void get window minx(w, textwidget, call_value)
uidget w;

Widget textwidget;

XmAnyCallbackStruct ®call_valus:

double result;
char *str, 'Ruot = *\0", buff(80};

str = Reset;
str = XnTextGetString(textwidget):
if (sscanf (sty, "S1f",éresult) = 1) {
1f{pparms.window.wminx != result) {
pparms.change_flag = TRUE:
;')pam .vindow.wainx = result;

{
sprintf(buff, "49.4f",pparms.window.wminx);
XnTextSetString({textwidget, buff):

]
KtFree(str):

/.‘l“.‘-‘ll.tt.‘t.-.lclntilt.“!!ltn.l‘lll“-.ll.l.tt.lt-/
void get_window_miny(w, textwidget, call_value)

Widget w;

Widget textwidget:

ann‘ yCallbackStruct *call_value:

double result;
char *str, 'Ruat = *\0",buff(s0);

str = Reset;
str = XnTextGetString(textwidget);

0¢
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1f(sscanf (str, "S1f", éresult) == 1) |{
1f (pparms.window.wminy != result) {(
pparms.change_flag = TRUE:
pparms.window.wminy - result;
}

}

else |
sprintf(buff,"%9.4f", pparns.window.wminy) ;
XmTextSetString(textwidget,butf);

}
XtFree(str):

[eee anseens
void get_window F(w, textwidget, call _value)
Widget w;

Widget textwidget;

XmAnyCallbackStruct *call value;

{

double result:
char *str,*

t = “\0",buff(80]};

str = Reset:
str = XmTextGetString(textwidget):
if(sscanf(str,"S1f", éresult) == 1) {(
1f (pparms.window.Fmin |= result) {
pparms.change _flag = TRUE:
pparms.window.Fmin = result;
)

}

else (
sprintf (buff,"\9.4f", pparms.window.Fmin) ;
XnTextSetString(textwidget, buff);

}
XtFree(str);

void get_windov_B({w, tlxtnldgot call_value)
Widget wi

Widget textwidget:

XmAnyCallbackStruct *call_value;

{

double result;
char *str,*Reset -~ "\0",buff(80}:

str = Reset;
str = XmTextGetString(textwidget):
1f (sscanf (str, "81f", éresult) == 1) |
1f (pparms.window.Bmax !~ result) {
pparms.change_flag = TROE;
pparms.window.Bmax = result;
)

}
else |
sprintf(buff,~%9.4f", pparmns.vindow.Bmax) ;
XmTextSetString(textwidget,buff);
}
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XtFree(str);

/..l-l.t't....t'...t‘l-l...'..-....lll!-ll.l....--.-l.-l.ll
void get wview maxx(w, textwidget, call value)

widget wi

Widget textwidget;

?IAnndllhacksttuct *call_value;

char -
char buff[80]);

str = Reset:
str = XaTextGetString(textwidget);
if(sscanf(str, "S1f",éresult) == 1) {(
if(pparms.wview max.x != result) {
pparms.change_flag = TRUE
gpar-s .wviev Rax.x = result;

}
else |
sprintf(buff,"49.4f",pparms.wview max.x):
XAnTextSetString (textwidget, buff); ™

}
XtFree(str);

/.t-ll..".'il.t..."l'l‘.....lltt-...n'l-.-!.‘l-.l.l..l..l
void get_wview_maxy(w, textwidget, call value)

Widget w;

Widget textwidget:

XaAnyCallbackStruct *call_value;

{

doub
char *st.

char *Reset = "\0":
char buff(80];

ult;

str = Reset;
str = x-TcxtGatstrlnq(tnxtuldq-t).
if (sscanf(str, "S1f",éresult) = 1) {
if(pparms.wview y != result) {(
pParms.change_ = TRUE:
Fpar-: .wviev max.y = result;

{
sprintf(buff, *89.4f", pparas.vvievw_max.y):
XnTextSetString(textwidget,buff);:

XtFree(str);
l

- Ll - - - e .!.-!lttlt.-.....-/
vnid get_wview maxz(w, textwidget, call value)
widget w7
Widget textwidget;

IS



1992 evevwin.c Page 137

May 18

XmAnyCallbackStruct *call_value;

double result;
char *str:

char *Reset = “\0-;
char buff[80};

str = Reset;
str - XnTextGetString(textwidget):
1f(sscanf (str, "V1f", sresult) == 1) {

1f (pparns.wview max.z != result) {

pparms.change_flag = TROE;
pparns.wview max.z = result;

}
else |

sprintf(buff,”\s.4f", pparms.wview_max.z);

xmTextSetString(textwidget, buff);™

)
XtFree(str):

asessasenana

Jae

void get wview minx(w, textwidget, call_value)

Widget w;
Widget textwidget;
XmAnyCallbackStruct ¢call_value;

double result;

char *str:

char *Reset = “\0%;
char buff[so]:

str = Reset;
str = XmTextGetString{textwidget):
if{sscanf(str,"S1f", kresult) == 1) {

1f(pparns.wviev min.x i= result) {

pparms.change_flag = TRUE;
pparns.wview min.x = result;
}

else {

sprintf(buff,"V9.4f", pparms.wview min.x);
XmTextSetString(textwidget, buff);

)
XtFree(str);

Janane

void get_wview liny(u, textwidget, call value)

Widget wi
Widget textwidget:
XmAnyCallbackStruct *call_value;
{

double result;

char *str;

char *Reset = "\0";

char buff[eo0];

esaseateny
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str = Reset:
str = XmTextGetString(textwidget):
if(sscanf (str, "S1f", éresult) = 1) {
if(pparas.wviev min.y !~ result) {
pparms.change_flag = TROE;
pparms.wview nln ¥ = result;
}

)

else {
sprintf(buff,“49.4f", pparms.wviev min.y);
AnTextSetString(textwidget,buff);™

}
XtFree(str);

,ll.t-..ll.l.t.t..Q'..‘....-'tt.t...l-.nl-.-...-.-.---..!./
void get_wview_minz(w, textwidget, call value)

Widget w:

Widget textwidget:

XmAnyCallbackStruct ®*call_value:

double rosult.
char
char 'lcnot - "\0";
char buff[80};

str = Reset;

tGltsttinq(t-xtuidqct):

£, "81f", éresult) = 1) {

if(pparms.wview min.z != result) (
pparms.change flag = TRUE;
pparms.wview Min.z = result;
}

}

else |
sprintf(buff, "A9.4f",pparns.wvievw nin.z):
XnTextSetString (textwidget,buff);

1
XtFree(str);

IQ.!...I...'.I..!!.!...ll..l.lll!'.!l.lll..l..'llltt-l!ll.,
void get_wview_dx(w, textwidget, call value)

Widget w:

Hidqnt textwidget:

XmAnyCallbackstruct *call_value;

double result;
char *str;

char *Reset = "\0<;
char buff[80):

str = Reset;
str = XaTextGetString(textwidget):
if(sscanf(str,“S1f",sresult) == 1) {
if(pparms.vview delta.x t= result) {
pparms.change_flag = TROE:

[4Y
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pparms.vwview_delta.x = result;

else |
sprintf (buff,”\9.4f", ppams.wview_delta.x):
XnTextSetString(textwidget,buff);:™

}
XtFree(str);

Jasenaas
void get wview dy(w, textwidget, call_value)
Widget w:

Widget textwidgat;

XmAnyCallbackStruct *call_value;

double result;
char *str:

char *Reset = "\0":
char butf[eo0];

str = Reset;
str = XaTextGetString(textwidget):
if(sscanf(str,"S1f", éresult) == 1} {
1f (pparms.wview delta.y |= result) {
pparms.change flag = TRUE;
pparms.vview_delta.y = result:
}
}
else |
sprintf(buff,"\9.4f", pparms.wview delta.y);
XnTextSetString{textwidget, buff);™

1
XtFree(str):
]

sassasane

g :
Widget textwidget;
XmAnyCallbackStruct *call_value:
(

double result;

char *str:

char *Reset = “\Q";

char buff([80];

str - Reset;
str = XmTextGetString(textwidget);
1f{sscanf(str, "V1f", éresult) == 1} {
if (pparms.wview_delta.z |= result) {
pparms.change”flag = TRUE:
pparms.wview_delta.z = result;
1

1

else (
sprintf (buff,”%9.4f", pparms.wview_delta.z);
XmTextSetString(textwidget buff); ™

anesscaney
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)
XtFree(str);

eee stessseceancene
void get vport maxx(w, textwidget, call_value)
Widget w;

Widget textwidget;

XmAnyCallbackStruct *call value;

{

esult;

char
char *Reset = "\0";
char buff(80];

doubl

str = Reset;
str = lh?lxtﬂotstrlnq(ttxtuidqct);
if (sscanf (str, "S1f",&result) == 1) {
if(pparms.vport max.x != result) {
pparms.change_flag = TRUE:
gpar-s .vport_max.x = result:

else |
sprintf(buff, "49.4f", pparms.vport max.x);
XnTextSetString (textwidget,buff):

}
XtFree(str);

I..l..iltl..l-'l.'......--l-'lttt.lltl't.-tt!l.tll.'-tll--,
void gat vport_maxy(w, textwidget, call value)

Widget v

widget toxtvldqot.

XmAnyCallbackStruct *call_value;

result;

r:
Reset = =\0";
char buff[80]);

str = Reset;
str = xnrcxtcotstrlnq(tcxtvidqttl:
if(sscanf(str,“S1f",kresult) == 1) {
if(pparms.vport max.y != result) {
pparms.change_flag = TRUE:
PParms.vport_max.y = result;
)

)
else |{
sprintf(buff, "89.4f",pparms.vport_max.y);
XmTextSetString(textwidget,buff);

)
XtFree(str):

I...".l'.l-l.-- LE LTl ""l-l'lllilli!t!/
void get_vport maxz(w, textwidget, call_value)
Widget w;

139
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Widget textwidget:
XmAnyCallbacksStruct *call_value;
{

double result;

char *Reset = ~\0";
char buff(80]};

str = Reset;
str - XmTextGetString(textwidget):
1f(sscanf(str,"S1f", éresult) == 1)
if (pparms.vport_max.z !~ result) {
ppamms.change flag = TROE:
Tplm.vport_nl.: = result;

{
sprintf(buff,“49.4f", pparms.vport_max.z);
XnTextSetString(textwidget, buff);

else

)
XtFree(str):

Il't.nl.nll.l‘..l..t.!-..llnl'..t.l-l..tl.t.nll!ll...'l..'l
void get_vport_minx(w, textwidget, call_value)

Widget wi

Widget textwidget;

XmAnyCallbackStruct *call_value;

double result;
char *
char *Re - "\0";
char buff(80};

str = Reset;

str = XaTextGetString(textwidget):

1f (sscanf (str, "V1f", éresult) == 1) |
x 1= result) {
pparms.change g = TROE:
ppamms.vport _min.x = result;

)

)

else (
sprintf(buff,“89.4f", pparms.vport _min.x);
XmTextSetString(textwidget,buff);

}
XtFree(str);

/tlQ..l...l..l...l.t‘...l..l..l.-ll.ll‘l...'.l.l!ll.ll..../
void get vport_miny(w, textwidget, call_value)

widget w;

Widget textwidget;

XmAnyCallbackStruct *call_value;

double result;
char *str;
char *Reset = "\0";
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char buff(80]);

str = Reset;
str = XmTextGetString(textwidget):
1f(sscanf (str,"M1f",éresult) = 1) {
if(pparms.vport_min.y != result) {
pparms.change_flag =~ TRUE;
;l:pam.vport_un.y = result;

]

else |
sprintf(buff,"$9.4f",pparms.vport_min.y):
XaText SetString (textwidget,buff);

)
XtFree(str);

I-...l.ll.l.‘l..l-.-lll.-...;.l-.t.-..-.l.-....‘lnl...l.-t/
void get_vport_minz(w, textwidget, call_value)

Widget w:

Widget textwidget:

XmAnyCallbackStruct *call_value;

double result;

char *str;
char *Reset = "\0";
char buff(80);

str = Reset;
str = XaTextGetString(textwidget);
if (sscanf(str, "81f", sresult) == 1) (
if(pparms.vport_min.z !~ result) (
pparms.change_flag = TRUE;
gpnm.vpo:t_-in.: = result;

else (
sprintf(buff, "89.4f", pparms.vport_min.z);
XaTextSetString (textwidget,buff);

)
AtFree(str);

/...!'...-.l-.l-l..l...'l..l....--.!t--.lll.l-.-ll.-'-.-../
void get_vrpx(w, textwidget, call_value)

Widget w:

Widget textwidget;

XmAnyCallbackStruct *call_value;

(

esult;

char *Reset = “\0";
char buff{80):

str = Reset;
str = XnTextGetString(textwidget):
if (sscanf(str, "S1{",sresult) == 1)

129
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1f (pparms.vrp.x 1= result) {
pparms.change_flag = TRUE;
pparms.vrp.x = result;
}

}

else (
sprintf(buff,"V9.4f", pparms.vIp.Xx});
XmTextSetString(textwidget, buff):

}
XtFree(str);

I..tt LEEEET TR L L]
void get_vrpy(w, textwidget, call value)
Widget w:
Widget textwidget:
XmAnyCallbackStruct *call_value:;
(

double result;

char ®*str:

char *Reset = °\0";

char buff([80};

str = Reset;
str = XaTextGetString(textwidget):
1f (sscanf (str, "$1f~, éresult) == 1) {
1f (pparms.vrp.y != result) {
pparms.change_flag = TRUE;
pparms.vrp.y = result;
}

}
else |
sprintf(buff,”%9.4f", pparns.vrp.y):
XmTextSetString(textwidget, buff):

}
XtFree(str);

/.1!. ll!lll‘t.-.tll.llt.‘.l.ll.ll.l.......tlllt.l.ll.l
void get _vrpz(w, textwidget, call_ value)
Widget w;

Widget textwidget:;
XmAnyCallbackStruct *call_value:
{

double result:

char *str:

char *Reset = ~\0";
char buff{80];

str - Reset;
str = XmTextGetString(textwidget):
if(sscanf (str,"81f", éresult) == 1) {
1f (pparms.vrp.z |= result) (
pparms.change_flag = TRUE;
pparms.vrp.z = result;
}

else {
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sprintf(buff, *V9.4{", pparms.vrp.z);
XnTextSetString (textwidget,buff);

}
XtFree(str);

I--..'.'.‘......."l'.'..'ill..'.-‘l.ll'l'.'ll-l-....ll.-ll
static void done_callback(w, user_data, call_data)
Widget w;
COMB_DATA *user_data;
XmAnyCallbackstruct *call_data;
{
XtUnmanageChild (user_data->wvrp);
XtOUnmanageChild (user_data->wvup):
XtUnmanageChild (user_data->wvpn):
XtUnmanageChild (user_data->wprp):
XtUnmanageChild (user_data->wwindow):
XtUnmanageChild (user_d >wWVpo!
XtUnmanageChild (user_data->wwview);
1f (pparms.change_flag) (
pparms.change_flag = FALSE;
create_data (user_data->data);
resizeuser_data=>canvas, user_data->data, NOLL):
)

/".lli L]
clip in 3d(data3,data,x,y, 2, xorg, yorg, zor .z-in)
rnogicﬂou *data3; ¥ g-¥ox9 s
image data *data:
double x{) [MAXPTS],y(] [MAXPTS], z[] [MAXPTS],
::IG()»¥°¥qll,zor¢ll.
n;

int 1,3;
double x0,y0,20,x1,yl1,2z1;
int flag;

for(j=0; j < data->numptsonscreen; j++) {

»

©
L]
»”
]
"
Q

-

y0 = yorg{jl:

20 = zorg(j):

data->draw_symbol(]) TROE;

for(i=0; (I < datn->m-pu[3n && (data->draw_symbol[3)); 1+4) {

]
]
»
S
EEE

lt((datlao>typarpxoj {= MPER) && (dAtaJ->typ¢Iptoj {= MPPER))

N CohenSutherIandLineClipPLL(&x0,&y0, &x1, syl, £20, 621, 8f1ag);
else
CchenSutherlandLineClipPER(&x0, 6y0,&x1, éyl, 620,421, zain, éflag);
u(unag) Il (x0 i= xorqu)) 11(y0 = yorgljll 11 (20 t= zorg(jl))
data->drav_symbol(]] FALSE;
else |
ey
Yy - yl:
:ljllil -z
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3] == 1
5) & (data->draw_symbol{3]}); 1++) {

£
:
i

1f((data3->type proj (= MPPER) && (datald->typs proj |= MPER))
CohensutherlandLineClipPLL (6x0, by0, §x1, 8y1, 620,621, 6flaqg):

else
CohenSutherlandLineClipPER (&x0, &y0, &x1, &yl, £20, 421, zain, &flag) ;

1f(iflag) data->draw_symbol{j] = FALSE:

else

]
-
P L L ¥ phlenenery

}
}
}/4 for j < NUMPTSONSCREEN */
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#include <stdio.h>
#include <stdlib.h>
4include <math.h>

4define MAXPTS 10

4define NUMPTSOMSCREEN 5000
ddefine MOULTFACT 10

4define DIVERGING 1

ddefine CIRCULAR 2
4define OTHER 3

void resize():

void redisplay():

void create command panel{):
void create image():

void scale It():

void drav_perp_disk{):

void fill perp disk{):;

void drav_arrow():

void drav_image_in window()
void drav_image_in pixmap()
void apply transformation()
void project_to 2d():

void get_proJection specs():
void done_callback(y:

void copy projection{);

Widget prtype create_dialog():
void get prtype();
void remove prtype();

void save parms();
Widget setno_create_dialog{):

void get_setno();
void remove_setno();

void show_dialog{):

Widget vpn create_dialog(}:
void get_vpnx():

void get_vpny();

void get_vpnz();

#idget vup_crea
void get wvupx();
void get_vupy():
void get_wupz():

Widget vrp_create_dialog():
void get vrpx():

void get_vrpy():
void get_vrpz():

Widget prp_create_dialog():
void get_prpx();
void get_prpy();

9¢
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vold get _prpz():

Widget window create dialog():
void get_window maux():

void get window maxy():

void get_ vlndov minx();

void get_window miny();

void get “window F():

void get_| “window_ _B():

Widget vport create_dialog():
void get_vport maxx{):
void get vport i “maxy():
void get_vport_maxz():
void get_vport minx();
void get_vport miny():
void get_vport_minz():

Widget wview_create_dialog():
void get wview_maxx()

void get wview maxy():
void get wview maxz()
void get wview  minx()
void get wview miny()
vold inz ()
void get wview dx()
void get wview dy()
void get wview dz()

(
(

double sqre():
extern int create_arrow():

extern int fill caompose_datal();

extern int compose():

extern int construct mgeneral():

extern int get_transformation matrix():
extern int matmuldD():

extern int project _point():

extern int compose_point():

extern int compose_3d_point():

extern int EXiT();

extern int get
extern double

typedef struct.{
float real;
float im.
} complex:

typedef struct {
int (*current_func)();

float range;

double x ouqinlm‘rsouscnszll H

double y_origin{NUMPTSONSCREEN] :

int dx.v symbol (NOMPTSONSCREEN) ;

int rt_x [NUMPTSONSCREEN] [MAXPTS] :
int ltltt_y {NUMPTSONSCREEN] [MAXPTS) ;

May 15 17:21 1992 evevwin.h Page 3

int lnt x,last

double rsousguul [MAXPTS) ;
double ylmrsouscnum (MAXPTS]) ;
int numpts (NUMPTSONSCREEN] ;
int numptsonscreen;

int cplx_flag{NUMPTSONSCREEN] ;
int nu , maxy, minx, miny;

pa
1a (IMTSOHSCHBIIII.
lmq- data, *image_data ptr;

static XtResource resources(] = {
{"range™, “"Range", XtRFloat, sizeof(float),

XtOffset (image data ptr, range), XtRString, "1.0"},

char *buttons(] = [ "buttonl®
char *editors(] = {"fieldl",
char *wbuttons{] = l “buttonl®,

1d2", "field3");

char *weditors(] = {“fieldl®, "field2", "field3",

“fl.ldl', ~field5”, "fieldé"};

"button2”, "button3“);

*"button2®, “button3-,
“button4”, "button$®, “buttoné"});

char *wvbuttons(} = { "buttonl®", “"button2”, “"button3*,
*button4”, "buttonS", "buttoné®,

“button?”, “"button$”, "buttons"}:

char *wveditors(] = (“fieldl”, "field2", “field3",
“field4=, "fieldsS", "fieldé",

"field7", "fields", "fieldd"});

char *prtype(] = {"ORTHOGONAL PROJECTION®,
“PERSPECTIVE PROJECTION"};
char *setno(]) = {"DIVERGING VECTOR FIELD",
“CIRCULAR VECTOR FIELD",
"ARBITRARY VECTOR FIELD"}:

char *help_str() = {
*Fill in the fields and press the DONE button ",
'vhcn done. *,
"rn £111 in a particular field, click ",
“the left mouse button aft
*"in the particular fiel
“that data entry for that field is completed. *,
's;n’y, more detailed help is unavailable. =,

";:

"and then press the button to the the left to indicate ",

LS
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typedef struct {
int change_flag:
int type_proj:
int setno:

double d;

double alpha:

RPOINT vrp: /* In World coordinates */

RPOINT vpn; /* In World coordinates */

RPOINT vup; /* In World coordinates */

RPOINT prp: /* In Viev reference coordinates */
WINDOW window; /* In View reference coordinates

RPOINT vport_max;
RPOINT vport min;
RPOINT wview max;
RPOINT wview min;
RPOINT wview_delta;
} PPARM:

typedef struct {
Widget canvas:
image data *data:
widget wvrp:
Widget wvup:
Widget wvpn:
Widget wprp:
Widget wwindow;
Widget wvport
Widget wwview:
Widget wprtyp
Widget wsetno;

PPARM pparms;

char *help strl(} = {
“Select the type of Projection desired, using *,
"either the arrow keys or entering the choice *,
*in the text entry area. Press the <OK> button®,
"when done. Press <CANCEL> to cancel this *,
"function”,
*"The Projection Types are ORTHOGONAL *,
"or PERSPECTIVE. *,

"s;rry, more detailed help is unavailable. =,

char *help_str2[} = (
~Select the type of Vector field to view, using ",
*either th rrov keys or entering the choice *,
*in the text entry area. Press the <OK> button®",
*when done. Press <CANCEL> to cancel this *,
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'funcnm'.

-

“"The currently available vector fields*,
“are, DIVERGING, CIRCULAR and an ",
:glllTlAIY vector fields. *,

.
:gorry. more detailed help is unavailable. =,

8¢
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¢include "trans.h"
/* trans.c : This file contains most of the functions required
. for graphical transformations. The remaining functions

. are in evevwin.c
. I:ltten by: Ravi Kumar Gundimeda
* Dated : May 18th, 19%2.

.
[eaasesancs
compase polnt(a,b.nun_polntl data)
int a(},bll:
COMPOSITION *data;
{
double T[MAX ROWS] (MAX COLS}:
double R[MAX ROWS] [MAX_COLS];
double pointTMAX ROWS}T
double cpoint [MAX_ROWS];
int §;

create_translation matrix(T,data);:
create_rotation _matrix(R,data);

R RAN AN AN AAN AR NG A R ARRNRRRRR AR

for{i=0; i < num points: f++) |
point {0) = (double) afl);
point (1] = (double) blil:
point(2]) = 1;

matmul {point,R, cpoint);
matmul (cpoint, T,point);

a{i) = point[0);

bi1] = point(1];

}

P :
COMPOSITION 'datl.

{
double T([MAX_ROWS){MAX COLS],R{MAX ROWS][MAX COLS]:

double polntIHAx ROWS) ; cpoint [MAX | ROWS) ;

create_translation matrix(T, data);
create rotation matrix(r,data);

natnul(cpolnt T, point):
comp_a->arrow_base l ~ point(0
comp_a->arrovw_base_y = point(1l
point (0] = a->arrow tip x;
point (1] = a->arrow_tip_y:;
point{2) = 1;

matmul (point, R, cpoint):
matmul (cpoint, T, point);
arrow_tip _x = point(0]:
omp _ arrow_tip_y = point(i]:
point.[ol = a->arrow_lwing x:
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point{l] = a‘n:rou t_lwing_y:
point(2) = 1; el
matmul (point,R,cpoint);
mataul (cpo!nt. T.point);

ut-ul(polnt R,cpoint);
matmul {(cpoint, T, point);

;..-l....l.....-l.l.-.'..l.-....t..- l..l../
matmul(a,b,c)
double a[),c(].b(] [MAX_COLS);

{
int 1,3,k

for(i=0; i < MAX ROWS; 1++) |
c(1] = 0.0;
for{j=0: J < MAX COLS: J++)
cli] += b(41(T) * a(Il:

create rotation matrix(R,data)
coMPOSITION *data;
:‘xouu. R[] [MAX_COLS};

double sth,cth;

sth = sin ( data->rotation_angle);
cth = cos (data->rotation_angle):
init matrix(R);

R[0)TO] = cth;

0.0 - sth;

R[0] (1) =

R[1]{0]) = sth;
R[1]([1] = cth;
R{2}(2) - 1.0

[N RN R R AN AN AR AR AR AR AR OR R AN AR RGN AR AN ARNARRAARRARRENS/
create translati matrix(T,data)

CoMPOSTTION *dat
tiioubln T(]1([MAX_COLS);

init matrix(T):
-0;
- 1.0;
-1.0;
T(0)[2) = data->trans_x:
T(1)[2) = data->trans_y:

)
/tl...--.-l.-t..0...-....l.-lll..Q...-..ll.l--'.-l.l.l.........li./
create_arrow(a)

-

2

2
)

65
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ARRON *a;
{

arrow_base x = 0;
arrow_base’y = 0;
->arrov_tip x = 0;
a->arrovw_tip_y =
a->arrow_lwing x
a- >lrxou_hdnq_y
a->arrow_rwing' x = -7
a->arrow_rwing y = -3;

Jesacnae

£111 compo: data(data, xl,yl,oox, ooy, nox, noy, theta, thetay, thetaz)

double theta,thetay, thetaz;

int x1,yl, oox,o0y, nox, noy;

COMPOSITION *data;

{
data->scale x =
dats->scale_y =
data->trans x - xl;
data->trans’y =
data->rotation anqlo = theta;
data->rotation_angle_y = thetay:
data->rotation_angle_z = thetaz:
data->o0ld_origIn_x = oox;
data->o0ld_oriqin’y = ooy:
data->new_origin x = nox;
data->new_origin_y = noy:

/tn-.---n-.---.-.a-n..-.nn-t.--n-n--t.-nntttn----.-nt------n--.tn./
init matrix(T)
doubTe T[] [MAX_COLS]:
{
int 1.3;

for(1=0: 1 < MAX ROWS; 1++)
for(4=0; J < MAX COLS: J++)
TN ~ 0.T:

[reneennne assaraay

construct _mgeneral (M, proj_parms)
PROJECTION *proj_params;

double M[) [4):

{

int 1,3;
double zp,Q,dx,dy,dz,a;

/% Default values */

de = 0.0;
-0.0;
dz = - 1.0;
Q - HU@ VAL;
E1tcnipros R
switch(pro ms->type pro
caupmll'l"u H bxeail:
case MPER 1 zp = proj_parms->d; Q = zp; break;

May 18 16:39 1992 trans.c Page 4

case MPPER t Q = proj_parms->d; break;
case MORT_CAV : dx = cos (proj_parms->alpha):
dy = sin (proj_parms->alpha):

break;

case MORT_CAB : dx ~ cos {(proj_parms->alpha) / 2.0;
gy in (proj_parms->alpha) / 2.0:
re

prin !('zrmz in construct_mgeneral\n”): exit(l):

default
}

init_4d Iatl:l.l(ll):
a = (zp / Q) * dz;
/* Mow cautxuct. the matrix ¢/

n[oj(0) = 1.

M[1][1) = 1.0:

M([0](2) = 0.0 - (dx / dz);
M(0)(3]) = - (M[0] (2] * zp);
Hi1](2] = - {dy / dz);
M{1}([3]) = -(M[1](2] * zp):
Hi2)(2] = - a;

N{2)[3] = zp * (a + 1.0);
M[3)f2] = -( 1.0 / Q) / dz):
M{3](3]) - a +1.0;

}....ll....!....t......‘tt.tIl!l.....l..l..l.l.l..!ll.-..l.ll'.ll.,

pro]oct int (H, goint ppoint)
double H[)(4),point|[]),ppointi{]);

int 4,3;

for(i~0; <~ MAX_ROWS; 1++) {
ppointul - 0.0
for(j=0: j < MAX_COLS+l; 1M
ppoint (1] +="M(1)(3] * point(3);

}t--tt.-ntnt----Q--nnt..t--.--t--..nnntt-.-.-ntnt--t-tt-n----n----/

init_4d matrix(M)
doubTe H[) (MAX_COLS+1);

int 4,3;
for{i=0; 1 <= MAX ROWS; i++)

fo:lj-o. J <= MAX_COLS: j++)
11(3) = 0.

create_3dx xocaticn ) matrix (R, data)
COMPOSITION *data;

double R[] [MAX_COLS+1);

{

double sth, cth:

sth = sin ( data->rotation :ng!.c).
cth = cos (data->rotation_anglie);
init_4d matrix(R);

09
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R{0)(0] = 1.0;
R{1][1) = cth:
R{l](2] =~ 0.0 - sth;
R{2](1]) = sth;
R{2][2] = cth;
R{3])(3]) = 1.0;

.lnt-!IQ.il.l.--ttll.ttl.ll.n-nln-.ttnl-l‘-...n/
create Jdy rotation _matrix(R,data)

COMPOSITION *data:

double R{] [MAX _COLS+1]:

{

double sth,cth:

sth = sin ( data->rotation angle y):
cth = cos {(data->rotation_angle_y):
init 4d _matrix(R):

R[0)[0) = cth;

R{0][2] = sth;

R(11[1]) = 1.0;
R(2](0] = -sth;
R{2)[2] = cth;
R[3]) (3] = 1.0;

/l-.t.llt.-ilt.tl.-...ll.-t..lt.-tt.-llQtt'llt.‘.'.t'tt.‘-..'. .-t/
create 3dz rotation matrix(R,data)

COMPOSTTION *data:

double R[] [MAX_COLS+1];

{

double sth,cth;

sth = sin ( data->rotation_angle_z):
cth = cos (data->rotation_angle_z):
init 4d _matrix{(R):

R[0)TO) = cth;

R(O])([1]) = -sth;
{1)(0] = sth;
R{1)[1) = cth;
R[2)([2]) = 1.0:
R(3)[3] = 1.0:

/4 eeA A Na AN aeaaaNeeNANEINaNAaNeNRRENRARRRRIRAARNNRIEARRNRIRN
compose_3d point(a b,c,num _points,data)

double a[],b(], el

COMPOSITION ‘data.

{

double RX[MAX ROWS+1)[MAX COLS+1].RY[MAX ROWS+1] [MAX COLS+1];
double potntlw\x ROWS+1), Cpoint [MAX | ROWS+H1) ;
int i;

create_3dy rotation matrix (RY,data);
create”3dx_rotation matrix (RX,data);
for(1=0; 1 < num polnts: 1++) {
point (0] - a(i]:

point (1) = b[i];

point (2] = cl[i):
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point[3) = 1:

matmul_4d(point, AX,cpoint);
mataul M(cpolnt RY,point);
a[i] ="point(0]);
b(i] = point(l]);
7[11 - POi-ntth

1
?cuhlc a(l,c[l b[llHAX COLS+1);
int 1,4.k;s
fox(l-[d; 1< m {_ROMS+1; 1+4) ¢

MAX_COLS#1: 14+)
111¢31 * aty);

aaseansannranan
double calc_ hyp(op, ad)
double op,ad:

double num:

num = op*op + ad*ad;
num = sqrt (num) ;
return{num);

/P00 00 0000000 0MRRRNRNRNNAERANRRREANtaRERRARNGEARRRRRRERARRERRRRRS
create 3d translation_matrix(T,data)

COMPOSITION *data:

l‘!nuhlc T[) [MAX_COLS+1);

init ltl! ntrll(‘l‘) H

create_3d_inverse rotation(R,RINV)
double R[] (MAX COLS+1):
l:nubll RINV[) [MAX_COLS+1]:

int 4,3;

init_4d matrix(RINV);
tor(I=07 1 < MAX nousu. 144)
for(j=0: j < MAX ROWS+1l; J++)
RINvii) (31 ="RIID (1)

19
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N AANN N AR AR A RN A ERAANA AR ANRARRRRANRRRENRR )

create_3d inverse translation(R,RINV)
double R(T[MAX COLS+1):

double RINV(] [MAX_COLS#1};

{

int 1,3

init 4d matrix{RINV);

for (I=07 1 < MAX_ROWS+1; 1+4)

for(j=0: 3 < MAX_ROWS+l; J+4)

RINVI1]13) = R(1](3):

RINV(0) [3) = ~RINV[O0](3];

RINV[1] [3]) = -RINV[1](3]:

RINV(2]) (3] = -RINV([2)[3}:

,. LYY E ] AeARRBANARARS L] LLL ] .-‘I
get _ncoord_sys{origin, vpn,vup,u,v,v) .
RPOINT *origin, *vpn,*vup, /* Known at this point */
u, v, *w; /* Normalized unit vectors of new
coordinate system */

double r3,r4,r5,s3,s4,s5,t3,t4,t5 H0DV;
RPOINT V3, V4, V.

5 = vpn->x;

85 = vpn->y;

tS = vpn->z;
calculate_length{r5,ss,tS, éM0DV);
V5.x « rS/ MODV;

V5.y = 85 / MODV;

VS.z = t5 / MODV;
r3 = vup->x;
33 = vup-dy;

t3 = vup->2;
calculate_length(r3,s3,t3, sMODV):
Vi.x =~ 137/ MODV:

calculate _cross_product (&VS, &V3,&V4);
calculate_cross product (&v4, &VS,&v3);
/* At this point VS is the unit vector in u direction */
/* At this point V3 is the unit vector in v direction */
/% At this point V4 is the unit vector in w direction */
copy_vector (§VS, w) ;
copy_vector (&V3,v);
copy_vector (§V4,u):
/-I.lllll.lll!.--tttt-l..n-n-t-n.t..l!llll.!-l!l't..l-ll-.l...'l.ll
copy_vector (m,n)
RPOINT *m, *n;
{
n->x = m->X;
n->y = m->y;
n->z = m->z;
/PN NN NN AN NN AR AN NN AN EANEARENTALIARAARALRSRRRLINIRRRARINS/
e_cross_product (V1,V2,V3)
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RPOINT *V1, *V2,4V3;
{

V3-Ox = V1->y * V2->z - V1->2 * V2->y;
V3i->y = V1->2 * V2->x - V1->x * V2->2;
V3->2 = VI->X * V2->y - Vi-dy * VZ2->x;

Jansannna snane asene aessncasanecanneaey

calculate_length(x,y,z,1)
double x,y,Zz,*l;
{

double L:

Lex*x+y*y+z*z;
L = sqrt(L);
] - L;

;--'-t.ntn-nt-nnnn--ta-n---.---t-.tt--t-.-tt-t--n.n..--nnt-nQttt.-,

get transformation matrix(M,data3)
double M[](MCOLS):
PROJECTION *datal;

{
. RPOINT u,v,w;

RPOINT *vrp, “vup, *vpn;
double a,b,c,d,zero=0.0;
double mrx[MROWS] [MCOLS):
double mry[MRONS]) [MCOLS];
double mrz[MROWS][MCOLS]:
double invt [MRONS] [MCOLS]);
double temp(MAOWS] (MCOLS):

vrp = &(datad-d>vrp);

vup = &(data3->vup):

vph = &(data3d->vpn);

initialize matrix(M, NOIDENTITY);
get_ncoord_sys (vIp,vpn, vup, &u, §v, tw) ;
/* Rotate vector w about x-axis to coincide with the z-axis (0,0,1) */
a = w.x:

b = w.y:

c - w.2;

calculate_length(zero,b,c, &d);
get_trans matrix(invt,vrp);

get_3dx rotmatrix(mrx,b,c,d);

get_3dy rotmatrix(mry,a,d):

matiul4d (mry, mrx, temp) ;

matmuldd (tesp, invt,M);

,-!-l'nnt-n-ltnntn"-lnttn-'t--n-'---t'n.nt----.nn'lnn-lna
matmuldd(a,b,c)
double a(}[MCOLS],c[) [MCOLS],b(] [MAX_COLS+1];

int 1,3,k;

for(i=0; i < MAX_RONS+l; 1++4)
tor(?-o: < MAX_COLS+1; j+4) {
cli)(3] = 0.0
for (k=0; k < MAX ROWS+1; k++)

9
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cli]t3) += a[i) (k] * bIkI{}}:

Jessnsannae

get trans matrix(invt,vrp)

double invt([] [MCOLS):

RPOINT *vrp;

{
initialize matrix(invt, IDENTITY);
invt (0] (3] = -(vrp->x);
invt[1](3] = -(vIp-dy):
invt(2]113] = -(vrp->Z);

Jenne esnnanne
qet 3dy rotmatrix(mry,a,d)
double a,d:

double mry[) [MCOLS];
{

inftialize matrix(mry, IDENTITY):
mry(0](0) = d;
nry(0] (2]
mryl(2) (0]
nry(2](2)
[ssssannansanaan
get 3dx rotmatrix(mrx,b,c,d)

double b,c,d:
double mrx[][MCOLS):
(

[ I )
|
[ &

e

injtialize matrix{mrx, IDENTITY);

wrx(1]{1] = c/d:
mrxf2] (2] = c/d:
mrx[l)[2] = - (b/d);
nrx(2](1) = b / d;

are
initialize_matrix(mrx, flag)
int flag:

double mrx{)[MCOLS]:

int 1,3

for(i=0; 1 < MROWS; 1++)
for(]=0: 3 < MCOLS; j++)
mrx(1](4] = 0.0;
i1f(riag) {
nrx[0]

}'l'.t.lll.tl.ttt'lt.l!lllltil....l
get transformed coordinates (tp2, ttp2,M)
RPOINT *tp2, *ttp2;
double M[] {MCOLS):

L T P Y T R Y YT Y]

asaanenannsnsaey

RNANMEARAGANAARARRORERAREERARRETARARANEARERA)

S HSANNASANAANLENaNNNNGNANANRRIRANRRALRARRARERRRRRRRRARERAS)

cancsncey
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double point [MRONS]), ppoint [MRONS);

point[0]) = tp2->x;
point(1]) « tp2->y;
point{2) = tp2->z;
point(3] ~ 1.0;
matmul_4d(point, M, ppoint);
ttp2->x = ppoint (0):
ttp2->y = ppoint(l):
ttp2->z = ppoint(2];

snasesananssnnnenene
qet nomuunq tzans pll(NPAR, datal)
PROJECTION *data): i

double NPAR[)[MCOLS]:

t

double cw[MRONS], prp [MRONS], dop [MROWS ], SHPAR [MROWS) [MCOLS), shxpar, shypar;
double TPAR[MRONS] (MCOLS),tx,ty,tz,sx, sy, sz, SPAR[MROWS) [MCOLS) :
double temp{MRONS] [MCOLS) :

prp(0) = datad->prp.x;
prpll] = datad->prp.y:
prpl2) = datl!->p:p.:,-
PrPl3l -

-(data:—wlndov wmaxx + datald->window.wminx) 2.0;

ty = -{data3->windowv.wmaxy + datad->window.wainy) / 2.0;
tz = -data3->windovw.Fain;

x = 2.0 / (datad->window.wmaxx - datal->window.wainx);
sy =- 2.0 l (datad->window.wmaxy - data3->window.wminy):
sz = 1.0 / (datad->window.Fmin - datal->window.Bmax):
cw([0] = -tx;

cu(l] = -ty;

cw(2) = 0.0;

cw[l) = 1

:
subtract_matrices(cw, prp,dop):
shxpar = -(dop{0) / dop[2]); /* -dopx / dopz */
shypar = -(dop(l} / dop(2]); /* -dopy / dopz */
create_shear matrix (SHPAR, shxpar, shypar);
create_trans matrix(TPAR,tx, ty,tz);
create scale matrix (SPAR, sx, sy, sz);
matmuldd (SPAR, TPAR, temp) ;
matmul4d (temp, SHPAR, NPAR) ;

/NN NN N AN NN NNENMaNaINtNteeaNtaNcatantTIttaNAttasstecaacaasnan)

create_trans matrix{(TPAR,tx, ty,tz)
double” TPAR[T[MCOLS), tx, ty,tz;

{
initialize matrix(TPAR, IDENTITY);
TPAR[0] {3) 7= tx:
TPAR(1] (3) = ty:
TPAR([2] (3] = tz2;

}
A T T P P P Y T P Y P Y Y Yy

create_scale matrix(SPAR
double” SPAR [T (MCOLS], sx,
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initialize matrix(SPAR, IDENTITY);

SPAR{2){2]) =~ sz;
I...l.t.l.ll!l‘lll‘l..l..t.tl.l'.l-...‘l.ll.tll.tlt....'.....l.‘ll/
create_shear matrix(SiHiPAR, shxpar, shypar)
double SHPAR[] [MCOLS), shxpar, shypar;

initialize matrix(SHPAR, IDENTITY);
SHPAR([0] (2] = shxpar:
SHPAR[1] [2) = shypar;

}.l.t..l-".ltttt..ll“‘.l.'.-'."..l.‘t..'.l..l....l...l'......../

subtract_matrices(cw,prp, dop)
double cw(],prpil.dopl);

int 1:
for(i~0; 1 < 4; 1++) dop(1) = cw(i]) - prpli);

seesnsennnsnnee

I..
get normalizing transformation(M,datal,zmin)
double M[) [MCOLS):
PROJECTION *datal;
double *zmin:
(
*zmin = 0:
1if((datald- >typo_pmj {= MPPER) && (datal->type proj != MPER))
get_normalizing_trans_pll(M,data3);
else
get_normalizing_trans_per(M,data3, zain);

;n-ttntlntttnlnltn.t-n-t---nt..‘.‘n-..t-‘nln--t!-‘t.‘t.tttl.tt't.t/

get normalizing trans_per (NPER,datal, zain)
PROJECTION *datad;

double NPER[] [MCOLS], *zmin;

(

double tx,ty,tz, TPAR{MROWS) [MCOLS], Cw{MROWS], sx, sy, sz, dunl, dum2, dum3;
double ptp[mﬁsl prpp(MROWS}, vrp (MROWS], vzpleROHsl dopmnous].
double SHPAR[MROWS) [MCOLS), shxpar, shypar, SPER [MROWS] IMCOLSI.

double temp [MROWS) [MCOLS]:

tx = -datad->prp.x;
ty = -datad-d>prp.y:
al->prp.z;
rans ntril(‘l'PAR tx, ty, tz);

vrp(0] = 0.0;

vrp(3)

May 18 16:39 1992 trans.c Page 12

tx = -(data3->windov.wmaxx + datal->vindow.wainx) / 2.0;
ty = -(data3d->window.wvmaxy + datal->window.wminy) / 2.0;
tz = -data3->window.Fain;

cw(0) = -tx;

cu(l] = -tx:

cu(2] =

cw(3]) =

subtract ntncn(cv. prp,dop):
shxpar = -(dop([0] / dop[2));: /* -dopx / dopz */
shypar = -(doP[ll / dopl!]). /* -dopy / dopz */
create_shear matrix(SHPAR, shxpar, shypar);
matmuldd (SHPAR, TPAR, temp) ;
T““zﬁ‘"’i‘?"h H 121 ¢ 2) &

* At s point chec! vIpp l---ptp(|'
dum? - vtpplzl + datald->window.Bmax

1ind >window.wainx) :

~->windovw.wainy);

- 2.0 * vrpp(2] / (dualy' dum2

x
sy [ vxppll] / (dum3 * dum2):
/ dum2
reate scale mtru(srlll.u,ay.u).
matnuldd(SPER, temp, NPER) ;
*zain = - ((vrpp(2) + data3->window.Fmin)/ dum2 );

l.ttt!tt!-t/
compute_outcode(x.,y,z, mux,ym tmax, xain, ynin, zain, code)

OUTCODE™ *code:

double x,y, z,Xxmax, ymax, xmin, ynin, zmax, zmin;

unsigned int inside mask ~ 0, behind mask = 2, front mask = 1,
top mask = 32, bottom mask = 16, right_mask - 8,
left_mask - 4:

code->num ~ 0;

1f(y > yuax) code->num = code->num | top_mask:

else if (y < ymin) code->num = code->num | bottom mask:
if(x > xmax) code->num = code->num | right_mask;

else if (x < xmin) code->num - code->num | left mask:
if(z > zmax) code->num = code->num | front_mask:

else if (z < zmin) code->num = code->num | bohi.nd‘n:k;

}.---..----..l.-.l'...-...lll--.....l'.lllltllt--‘t.t‘.-.l‘-l.l.!./
cahcnsuth.rllnd.laincclipFLL(Xﬂ Yﬂ,xl Y1,20,21, flag)

uble *X0,*Y0,*X1, *Y1, *20, *

int *flag:; /* Whether poinu a e accepted or not */
{

int accept,done;
OUTCODR outcode0, outcodel, cutcodeOut;
double x,y, x0,y0,x1,y1,2, 20, 21, x0in, xmax, ynin, ymax, znax, zain;

xmin = -1.0; xmax = 1.0; ymin = -1.0; ymax = 1.0; zmax = 0.0; zmin = -1.0;
X0 = *X0; yO = *Y0; 20 = *20; x1 = *X1; yl = *Y]l; zl = *21; )
accept = FALSE; done = FALSE;

compute_outcode (x0,y0, 20, xmax, ymax, zmax, xnin, ynin, zmin, éoutcode0) ;
compute_outcode (x1,yl, 21, xmax, ymax, ml,nln ymin, zain, §outcodel);

¥9
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do {
1f((outcoded.num = 0) && (outcodel.num == 0)){
/* Trivially accepted and return */
accept = TRUE;
done = TRUE;
)

else 1f((outcode0.num & outcodel.num) != 0)
/* Trivially reject and return ¢/
done = TRUE;
else (
/* Failed both tests, so calculate the line segment to clip:
from an outside point to an intersection with a clip edge */
/* Atleast one endpoint is outside the clip rectangle;
pick it . */
1f(outcode0.num = 0) outcodeOut.num = outcode0.num;
else outcodeOut.num = outcodel.num;
/* Now, find the intersection point; */
11 (outcodeOut .code.top bit)
/* Divivde line at top of clip rectangle */
x = x0 + (x1-x0) * (ymax-y0)/(yl-y0):

y = ymax;
z = 20 + (ymax-y0) *(z1-20) / (yl-y0):

else if(outcodeOut.code.bottom bit) {
/* Divivde line at bottom of clip rectangle */
x = x0 + (x1-x0) * (ymin-y0)/(yl-y0):

y - n;
z - {:1’ (ymin-y0) *(z1-2z0) / (yl-y0):

else if(outcodeOut.code.right bit) {
/* Divivde line at right of clip rectangle */
y = y0 + (yl-y0) ¢ (xmax-x0)/(x1-x0);
X = xmax;
z = 20 + (xmax-x0) *(zl-z0) / (x1-x0);

)
else if(outcodeOut.code.left bit) {
/* Divivde line at left of clip rectangle */
y = y0 ¢ (yl-y0) * (xmin-x0)/(x1-x0);
x = xmin;
z = z0 + (xmin-x0) *(zl1-z0) / (x1-x0);

}
else if(outcodeOut.code.front bit) {
/* Divivde line at front of clip rectangle */
y = y0 + {yl-y0) * (zmax-z0)/(z1-20);
x = x0 + (x1-x0) * (zmax-z0)/(z1-z0):
z = zmax;

)
else if (outcodeOut.code.behind bit) {
/* Divivde line at back of cIip rectangle */
y = y0 + (yl-y0) * (zmin-20)/(z1-20);
X = x0 + (x1-x0) * (zmin-z0)/(z1-20);
z = zain;
}

/* Now, we move outside point to intersection point
to clip, and get ready for the next pass */
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ulou:cod-mt.m- == outcodel.num) {
%0 = x;
y0 = y;
20 = ¥:
compute_outcode (lmo. 20, xmax, ymax, Zmax,
n, yain, zain, outcode0) ;

)
else {
x1 = x;
yl=y;
zl = 2;
compute_outcode(xl,yl, zl, xmax, ymax, zmax,
) xmin, ymin, zmin, éoutcodel);

)
} while ( !done);

*X0 = x0; *Y0 = y0; *20 = z0; *X1 = x1; *Yl = yl; *I1 = zl;
¢flag = accept;

,.. tattsssantdttns
computeCodePer (x, y, z, Znax, zain, code)
OUTCODE *code;

double x,y, z,zmax, zmin;

sessesencey

{
unsigned int inside mask = 0, behind mask = 2, front mask = 1,
top_mask = 32, bottom mask = 16, right mask - 8, left mask = 4

code->num = 0:

1f(y > -z) code->num = code->num | top_mask;

else if (y < z) code->num = code->num | bottom mask:
1f(x > -z) code->num = code->num | right mask; —

else if (x < z) code->num = code->num | Yeft mask:
1f(z > zmax) code->num = code->num | front_mask;

else if (z < zmin) code->num = code->num | behind mask;

/.....l........'..'.t....'.tl..t..t-t.ttt...-.tt-l--l-----l-llt--t/
CohenSutherlandLineClipPER (X0,Y0, X1, Y1,20,21, ZMIN, flag)

double *X0, *Y0,*X1,*Yl, *20,*21, ZMIN;

int *flag; /* Whether points are accepted or not */

{

int accept,done;
OUTCODE outcodel, outcodel, outcodeOut;
double x,y,x0,y0,x1,yl,2,20,2z]1, xmin, xmax, ymin, ymax, zmax, zmin;

zmax = IMIN; zmin = -1.0;

X0 = *X0; y0 = *Y0; z0 = *20; x1 = *X1; yl = *Yl; zl1 = *I1;
accept = FALSE; done = FALSE:

computeCodePer (x0, y0, 20, Znax, zmin, éoutcode0) ;
computeCodaPer (x1,yl, z1, zmax, zmin, soutcodel) ;

do {
if((outcode0.num == 0) && (outcodel.num == 0)){
/* Trivially accepted and return */
accept = TRUE;

H

S
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done =~ TRUE:
)

else 1if((outcoded.num & outcodel.num) (= 0)
/* Trivially reject and return */
done = TRUE:
else |
/* Failed both tests, so calculate the line segment to clip:
from an outside point to an intersection with a clip edge */
/* Atleast one endpoint is outside the clip rectangle;
pick it . ¢/
1f(outcode0.num != 0) outcodeOut.num = outcodel.num;
else outcodeOut.num = outcodel.num;
/* Now, find the intersection point; */
t (outcodeOut .code.top bit)
/* Divivde line at ftop of clip rectangle */
x = x0 - ((x1-x0) * (20+y0)/(yl-y0+z1-20)):
y = y0 - ((yl-y0)*{z0+y0) / (yl-yO+z1-20));
z - -y

]
else if (outcodeOut.code.bottom bit) {
/* Divivde line at bottom of clip rectangle */
x = x0 + (x1-x0) * (z0-y0)/(yl-y0-z1+z0);
y = y0 ¢+ (yl-y0)*(z0-y0) / (yl-y0-zl+20);
T -y

)
else if (outcodeOut.code.right bit) {
/* Divivde line at right of clip rectangle */
x = x0 - (x1-x0) * (z0+x0)/(x1-x0421-20):
y = y0 - (yl-y0)*(z0+x0) / (x1-x0+z1-z0);
z - -x;

}
else if (outcodeOut.code.left bit) {
/* Divivde line at left of clip rectangle */
X = x0 + (x1-x0) * (z0-x0)/(x1-x0-2z1+20);
Yy = y0 + (yl-y0)*(z0-x0) / (x1-x0-z1420);
z - x;

)
else if (outcodeOut.code. front_bit)
/* Divivde line at front of clip rectangle */
y = y0 + {yl-y0) * (zmax-z0)/(z1-20);
x = x0 + (x1-x0)} * (zmax-z0)/(z1-20);
z = zmax;

)
else if (outcodeOut.code.behind bit) {
/* Divivde line at back of cIip rectangle */
y = y0 + (yl-y0) * (zmin-20)/(z1-20);
x = x0 + (x1-x0) * (zmin-z0)/(z1-20);
z = zmin;

)

/* Now, we move outside point to intersection point
to clip, and get ready for the next pass */
if (outcodeCut.num == outcode0.num)
x0 = x;
yo = y;
20 = z;
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computeCodePer (x0, y0, 20, zmax, zmin, éoutcodel):

else |
Xl - x;
yl =y:
2l =2
;:oq:utoCcdcht (x1,yl1, z1,zmax, zmin, éoutcodel):

)
} while ( idone):

*X0 = x0; *Y0 = y0; *20 = 20; *X]1 = x1; *Y] = yl; *2]1 = zl;
*flag = accept:

: (1] LLE 1] anaae
map_to_viewport(data3, M)

double M[ ) [MOOLS} ;

PROJECTION *datald:

{

double TPAR[MRONWS) [MCOLS], SPAR {MROWS) {MCOLS], tx, ty, tz, sx, sy, sz;

double temp [MROWS) [MCOLS], TPER [MROWS] [MCOLS) ;

initialize matrix(M, NOIDENTITY):

tx = 1.0;

ty = 1.0;

tz - 0.0;

create_trans matrix(TPAR,tx,ty,tz):

sx = (datad-Svport_max.x - datal->vport_min.x) / 2.0
sy = (datald->vport max.y - datal->vport_min.y) / 2.0
sz = (datad->vport max.z - data3->vport_min.z) ;
create_scale_matrix(SPAR, sx, sy,sz): -

tx = datad->vport min.x;

ty = data3->vport_min.y;

tz = data3->vport min.z:

create_trans_matrix(TPER, tx,ty,tz);
matnuldd (TPER, SPAR, temp) ;

matmuldd (temp, TPAR, M) ;

99
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¢include <stdio.h>
f#include <math.h>

tdefine MAX ROWS 3
fdefine MAX COLS 3
#define MORT O
ddefine MPER 1
tdefine MPPER 2
ddefine MORT_CAV 3
ddefine MORT CAB 4
#define MAXPOINTS 500
d#define MAXCOLOR 256
¢define PI 3.1415926
ddefine MRONS 4
ddefine MCOLS 4
ddefine IDENTITY 1
¢define NOIDENTITY 0
ddefine TRUE 1
#define FALSE 0

typedef struct {
double x;

JRPOINT;

typedef struct {

int arrow_base x;
int arrow_base
int arrow_tip_
int arrow_tip_y:
int arrow_lwing_x:
int arrow_lwing_ y:
int arrow_rwing_x:
int arrow_rwing_ y:
JARROW;

typedef struct {
int scale_x:
int
int
int
int
int

int new origin_x:
int new_origin_y:
int new_origin_z;
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JCOMPOSITION:

typedef struct (
int x;
int y;
int 2;
} VPOINT;

typedef struct {
double wmaxx;
double wmaxy;
double wainx;
double wainy;
double Bmax, Fmin;
} WINDOM ;

typedef struct {
int type_proj:

int setno;

double d;

double alpha;

RPOINT vrp; /* In World coordinates */

RPOINT vpn: /* In World coordinates */

RPOINT vup; /* In World coordinates */

RPOINT prp: /* In View reference coordinates */
WINDOW window; /* In View reference coordinates */

in,
RPOINT wview delta;
} PROJECTION:

typedef struct (

unsigned int front_bit : 1;
unsigned int behind bit : 1:
unsigned int left bit
unsigned int right bit
unsigned int bottom bit
unsigned int top bit 1;
unsigned int unused bits:26:
JOCODE ;

3

1;

typedef union {
OCODE code:
unsigned int num;
JOUTCODE ;

L9
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4include “"evev.h"

/* evev.c : This file is the interface bct\{e-n cv:v{vl.n and the
. FORTRAN library EISPACK which is a collection of
. subroutines for ulg:nvcctor calculations.
* Written by: Ravi Kumar Gund
* Dated : May 18th, 1992,
Jaentsansacanthantcntnandeioaranrieuansinrttasaenavansaredtannas
get evev (WR,WI,2 CVTD, INIT GEN_MTX)
double 2 CVTD(MAX ROWST [MAX_ROWS],
HRIHAX ROWS ],

WI [MAX ROWS]:
double INIT_GEN_MTX{MAX ROWS) (MAX ROWS);
{

int n,r,c,low, igh,1,J, terr,m,mb;

double INIT_GEN_CNVTD_MTX{MAX ROWS]| [MAX ROWS), ORT MTX[MAX ROWS] [MAX ROWS),
scale (MAX COLST, ORT[MAX_ROWS]), E[MAX msle _ROWS],
PZ[MAX_ROWS] [MAX_ROWS);

T ~ MAX_ROWS; ¢ = MAX COLS; lerr = 0; low = 1; igh = MAX COLS;
init_ldmatrix (WR):
init ldmatrix (WI):
init 2dmatrix(PZ);
create_identity matrix(PZ):
cvt_rnv_to_cnv(Pz, 2):
cvt_rmv_to _cmv{INIT GEN_MTX, INIT GEN_CNVTD_MTX);
balanc_Tar,&c, INIT_GEN TNVTD_MTX,%low,&igh, 3cale):
orthes” (§r, &c, 61ow, ¢1gh, INIT_GEN_CNVTD MTX,ORT):
copy matrices (INIT_GEN CNVTD MTX, ORT_MTX) ;
hqr2_(sr, &c, &low, &igh, !IIIT GEN_CNVTD_MTX,WR, WI, Z, &lerr);
1f(lerr 1= 0) {
printf(*Error computing eigen vectors/eigen values\n-”);
printf("Error value: $d\n",ierr);
x;.xu'm.-

n - 3;

ub =n;

ortbak (&r, &low, &igh, ORT MTX, ORT, ém, 2);
balbak_ (ér,&c, &low, 4igh, scale, &mb, 2):
cvt_rmv_to_cav(Z, I_CVTD);

}-ltl...l!t..lll.l..!l..l!l....t..l..tl...l-l....llllll........./

EX{T (1)
int 1:

/* shutdown */
_F exit();
exitl):

print_array(B)
doubl@ B (] [MAX_ROWS}:

aseansanssasncnnsey

int 1,3:
print£(*\n\n");
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for{i=0; 1 < MAX nous. 1+4)(
for(3=0; j < MAX COLS: j++)
printf{=ve.4f ™, B(1)(3));
printf(“\n");

[}
printf("\n\n");
Joeanssancnaennans nean
cvt_rmv_to cmv(rm array,

double Tm_array()TMAX COLS):
double cm_array() [MAX_ROWS]):

terannnsanssnsnny

int 1, 3:

for{i=0; 1 < MAX ms. 1++)
for{j=0; 3 < HAX ROWS; 3+4)
ca array{iT(1) = rm_array(i])(3);

PALEEE T L P P Ty

init 2dmatriz (MATX)
doubTe MATX(] {MAX_COLS]:

int 1.3;

for(i=0; 1 < MAX COLS: 1++)
for(3=0; < MAX_COLS: j++)
Matx(i) {31 =70.0;

[ER AN AN AR AN NN AN RAE AR AN RAGRSARRAN AR RRRRA SRS/

init_ldmatrix(MATX)
double MATX(]:
§

int 1;
tor{i=0; 1 < MAX COLS: 1++)
MATX(1] = U.0;

Jeenne eanaNsNRRRcaNRARaERRESRRRRAN

create_identity matrix(z)
double™ 2[) (MAX_ToLs):

sasannsannnsanatanannantn/

int 1,3:

for(i=0; 1 < MAX COLS; i++)
tor(i-o. J < MAX COLS; j++)
£(1 = J) 2T1){3) = 1.0;

asnercsnsarcssnsanan

/l-lll
copy_matrices{INIT_GEN_CNVTD_MTX,ORT MTX)
double INIT_GEN_CNVTD_MTX{} [MAX coLsT, ORT _MTX([] {MAX_COLS];

int 4,3:
for(1=0; 1 < MAX cou. 1+4)

for(3=0; J < MAX COLS: j++)
ORT_MTX[1)T3] = INIT_GEN_CNVTD_MTX[il(}):

89
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