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Chapter 1

5 Introduction

I When siting antennas on large structures, it is desirable to be able to quickly determine the
clear line of sight transmission or reception paths for the antennas. If the structure under
consideration is a space station, there will be many antennas to consider in an environment
composed of a very large and complex array of living and working module, solar panels,
and support structures. The antennas will potentially need to communicate with systems
anywhere around the near zone of the structure and the complete far zone sphere. In short,
a challenging problem.

In order to aid the antenna design engineer in the prediction of the near and far zone
antenna patterns, antenna to antenna coupling, and radiation hazard considerations, for
high frequency antennas in a complex environment, a couple of user oriented computer
codes have been developed: the NEC - Basic Scattering Code (NEC-BSC) [1,2] and the
Aircraft Code (NEWAIR) 13]. Both codes are based on the Uniform Geometrical Theory
of Diffraction (UTD) [4], which is a high frequency ray optical method with corrections at
shadow boundaries. The UTD is ideal for construction of efficient computer codes, such as
these, for modeling the scattering from large structures. The NEC-BSC and NEWAIR are
complementary codes, that is, the NEC-BSC is used when the antennas are not mounted
on a curved surface, and the NEWAIR is used when the antennas are mounted on a curved
surface. Both codes use plates to model flat structures, the NEC-BSC presently uses finite
elliptic cylinders to model curved surfaces, and the NEWAIR presently uses ellipsoids.

Although the two UTD codes are presently very useful for predicting the performance
of antennas in a complex environment, such as a space station, there are a few important
consideration that should be taken into account. First, the present versions of these codes
were not specifically developed for a space station application. The NEC-BSC was developed3for ships and the NEWAIR for aircraft. Second and most importantly, even though they
run fast for large size structures in terms of a wavelength, as compared with computer codes
using other theories, such as method of moments; a problem with as many structural pieces
as a space station can take a very long time to calculate a volumetric pattern. This means
that the problem of antenna siting in a large structural environment should be viewed as a
multiple stepped procedure to optimize results for minimum time and cost.

The design procedure for antenna siting can be viewed as a three step process, as far as
the computer codes are concerned. First, it can generally be assumed that a good antenna
location will provide a clear line of sight path between transmitter and receiver over the
desired range of operation. This can best be accomplished using a obscuration code, which

I



I
is the goal of this computer code and document. This code will provide a volumetric shadow
map of the projected shadow of a structure onto the far zone sphere centered at the antenna I
location. It is very fast running on space station applications and can be run interactively
providing nearly immediate answers depending on the overall useage of the computer.

Second, a worst case code could be developed that will predict not only the clear line
of sight regions, but will also map out the maximum values of the various field terms, such
as the reflected and diffracted lobes. These scattered fields can cause undesired lobes to
show up in the region of interest. This type of code will not only provide an answer to
the question of where the optimum location for an antenna system should be, but also
how it should be oriented at that position and what the gain and side lobe levels would be
optimum. It can be designed to run at a little additional time cost over the obscuration
code.

The final step would be to run a field prediction code such as the NEC-BSC and
NEWAIR codes or their future versions optimized for the space station. This would be
the confirmation phase of the design procedure to make sure that no surprises occur in the
volumetric patterns. At this stage, it does not matter that the codes take a little longer to
run, especially for the wealth of information that they produce. Of course, these results can
be used to compare with measured results on scale models to validate the measurements
and vice versa. 3

This document is concerned with the obscuration code, referred 0 here as "SHADOW".
It has been specifically design with space station applications in mind. It directly solves
for a shadow map by projecting the border of multiple sided flat plates and composite cone
frus" .ms of elliptic cross section onto the far zone sphere. It then fills between the borders
based on a pixel resolution and window size specified by the user. The definition of the
geometry is based on a subset of the command word input system used for the UTD codes. 5
This means that as the engineer proceeds through a design scenario progressing through the
different levels of codes, there will be a minimum amount of conversion of input information.

The obscuration code has proven to be so efficient, that it was felt that it could be of great 3
benefit to the design engineer to be able to run it in an interactive mode. Unfortunately,
interactive procedures are not generally transportable between different computer systems.
Because of the wide availablity of DEC VAX computers in the engineering environment, and I
because of the ease of developing an interactive system on a VAX, the interactive features
have been developed using devise dependent software for the VAX. The non-interactive and
interactive parts of the code have been kept separate, however, so that the code can be run 3
non-interactively without much change.

This document is divided into two parts. Part I is a user manual, that treats the code
more or less as a black box device. It is about all that will be need for the average user to I
get started dnd obtain results. Chapter 2 describes the method that is used to obtain the
shadow. The overall view of the operation of the code is given in Chapter 3. It describes
the non-interactive and interactive commands in a qualitative way. A dictionary of all the I
non-interactive commands needed in the SHADOW code is given in Chapter 4. It gives
the details for inputting each command. Chapter 5 provides the details for the interactive
commands. The output features are interpreted in Chapter 6. Examples on how to use the I
code are given in Chapter 7. When first learning how to use the code, it is essential to be
able to reproduce some of these examples to be sure that the code is functioning properly

2 I
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3 on your system.

Part II of this document is a code manual. It goes into more specific information about
the coding itself. It is of importance primarily for people implementing the code on a
new system, for debugging errors, or for making changes in how the code operates. An
overview of how the code is organized is given in Chapter 9. A listing of the code is given
in Chapter 10. It is broken up into three parts for the non-interactive, FORTRAN 77
subroutines and into the interactive VAX dependent subroutines. The implementation of
the code on a VAX is given in Chapter 11 and a brief description of implementing the code
on a non-VAX computer is given in Chapter 12. A listing of an NCAR plotting code for5 the shadow map is given in Chapter 13.
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Chapter 2

Method II
The first gauge of the ability of two antenna systems to communicate with one another at
high frequencies is to determine if there is a clear line of sight path between them. This I
can be conveniently represented by a map of the projected shadow on the far zone sphere
caused by the structures around an antenna's environment. One method of producing a
shadow map is to choose an observation point on the far zone sphere and then determine I
if anything obscures the path and then move on to the next point. This method is slow,
however, because there must be many repeated tests on the same blocking structures for
the various observation point making up the shadow map.

In order to have quick turn around for antennas mounted on large structures, it is
desirable to use a method that will directly produce the shadow projected onto the far zone
sphere. This can be accomplished in a two step process. First the outside boundary of each I
individual piece making up the structure can be transformed from the x, y, z coordinate

system into a sequence of lines in the 0 and 4, pattern coordinate system. The area of the
shadow map between the boundary lines for each piece may then be filled by looking at the
center location between the lines and a shadow check on that piece of the structure can be
performed. This reduces the test on each piece of structure from once every observation
point to a few tests every pattern cut line. The calculation time, in general, is reduced I
by about two orders of magnitude. For example, instead of taking two hours, a map can
conservatively be produced in about one minutes or better. These numbers dependent on
the geometry, the window size of the map, and the resolution desired.

There are two fundamental types of structural pieces presently available for modeling
in this obscuration code, the multiple sided flat plate and the multiple rimmed composite
cone frustum of elliptic cross section. More than one plate or cylinder can be specified to I
build up a complex structure. A plate can be defined by the location of its corners in a
reference coordinate system. A cone frustum can be defined by the size of its major and
minor radii for each rim making up the composite cylinder. I

The boundary of the structures are traced onto the far zone sphere by defining a vector
from the source position, R,, to some position along its outer boundary, A,-, such that

k = A? - R..

In the case of the plate, the boundary is defined by some location along its edges, as illus-
trated in Figure 2.1. This vector can then be transformed into the pattern cut coordinate
system, since the pattern may be defined relative to a different set of axes. The vector can

4 l
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U
then be transformed onto the two dimensional far zone sphere by 3

an 
0 arctan ( i -k)

and i
4' arctan (i. /i- R) .

The position of the vector along the edge is defined by starting at a corner and then
incrementing the edge in steps of bt along the edge. In order to provide the most efficient
performance and the best image of the shadow on the map, it is necessary to define ft as a
function of the chosen resolution desired for the map, 6cf, the distance, R, from the source 5
to the edge point and the relative position of the projected shadow point with respect to
the polar caps, the Greenland effect.

The resolution, 6cr is chosen to be the minimum of the two specified incremental values
of 0 and 4'. The distance R is defined as R = JR. - kJ. Assuming that the resolution
increment is small and the distance is relatively large, the value of the edge increment is
given by I

gt = baR sin 0.

The new edge point then becomes 3
R,+1 = + bti,

where i is the edge vector pointing from the first corner to the second corner making up i
the edge.

The composite cone frustum can be done in the same way as the plate. In fact the end
caps can be defined as plates with curved edges and the curved surfaces are added as edges l
whose corners are the tangent points illustrated in Figure 2.2.

Once a give plate or cylinder outer boundary is transformed onto the shadow map and
stored in pixels of the desired resolution, the fill process can begin. The pixel array is I
considered one row at a time in a scanning operation from the one range of theta embodied
in the pixel array to the other. The direction of the scan and the order in which rows are
scanned is arbitrary. The fill process is the same for each scan line in the pixel array so
that no logical interaction between lines takes place. The process is similar to the way in
which a television paints pictures one row at a time on the screen. As the scan proceeds
say from left to right, unlit pixels between object boundaries on the line which correspond I
to regions in the interior of the object are turned on creating an area fill. The decision to

light a group of pixels on a given row is not made by testing each pixel individually for
obscuration but by making a single test between the pixels which represent boundaries of I
the projected regions. In this way, only a single test is made to determine whether a whole
group of pixels represent the interior or exterior of a region. This is one major key to the
sizable reduction of processor time achieved. I

The shadow test for a plate is made by first projecting the vector chosen at the mid
point of the scan line, f, onto the plane of the plate to find its intersection point, as shown
in Figure 2.3, that is

6 I
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3 Now, using an idea based on Cauchy's formula from complex variables, that is,

ff(Zdz) = J 0, no pole in f(z)
C 2wj, one pole in f(z)

the intersection point can be tested to see whether or not it falls within the limits of the
plate. This is illustrated in Figure 2.4.

It is easy to show that

I em = arctan [ [- -- )(Om+ - R) ]

which leads to the test, if

1MJ <X no hit occurs

3 = > r, a hit occurs

The end caps of the cone frustum cylinders can be done in the same way, by projecting
the hit point in the plane of the end cap. The hit point distance can be tested from the
center of the disk to see if it falls within the finite limits of a disk to simplify things a little.
The curved surface test is a different matter, but still quite easy to accomplish. A vector

I on the surface of the cone frustum can be represented as

or =(Rcos.sin0+ z.) 2 i + (Rsin4.sin0 + y,) 2 p + (Rcos0 + z,) i.

The geometry is illustrated in Figure 2.5. The point defined by ', should satisfy the
equation for a cone, that is,

(Rcos 0 + X )2 + (Rsin 0 sin 0 + y,)2 _ A(Rcos 0 + z) 0

where [1 l
Aj(Rcos0 + z,) = 1 + a tan #j(Rcos 0 + z, - zj)

I The distance R is unknown in this equation, since we know the direction to the observer, 0
and 4, but not the distance to the hit point. We can solve for R, however, from the above
equations using

where 
cR 2 + 2PR + 0,

cos' 0 sin2 0 sin2 q' sin2 0 tan2 e, cos 2 0

z.cos4.sin e y. sin , sin e tan PiCosO i(Z ),

+ -t)

1 9
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If the value of R is real, then the hit point is on the finite cone frustum and therefore the
ray from the source to observer is shadowed. If the actual hit point is desired it should be
noted that there are two values found from this equation, and that the right hit point can
be found from the one representing the shortest distance. If the value of R is imaginary,
however, this indicates that the hit point is off the real boundary of the cone frustum and
therefore the ray is not shadowed. If R is real, an additional test must be made to decide
whether the hit point in between the finite length bounds of the frustum.

The basic theory discussed here is rather straight forward. The implementation, of
course, requires a lot of other considerations to be user frigndly and as general purpose as
possible. The next chapter will go into more detail about how the code interfaces with the
operator.

1I
I
I
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I Chapter 3

3 Principle of Operation

I
3.1 OverviewI
The Obscuration Code is intended to be an efficient means of determining the clear line
of sight path for an antenna mounted in a complex environment. This code produces a
shadow map of the geometry for a given source location. The configuration is defined using
a command word system as discussed below. The geometry of the structure is defined by
using plates and cylinders. It is thought that the obscuration code is just one step in a
total evaluation scheme. The next step would be to either look at a "worst case" map that
projects the location of the maximum lobes on to a volumetric map or to calculate the fields
using a code like the NEC-BSC. In any case, the real fields should be calculated as the final
step whether an intermediate one is used or not. For this reason, the geometry definition
is based on the NEC-BSC code method of inputting information.

The obscuration code, however, is a very efficient means of providing a shadow map.
It can be run in a matter of minutes or less for a given shadow map. It is, therefore, felt
that it can be most efficiently run interactively, that is with the user sitting at a terminal
changing antenna locations, looking at the resultant maps, deciding where to try the next
antenna location until the desired optimum spot is found to achieve a given performance.
For this reason the code has been developed in two pieces. One is a standard FORTRAN
77 part that does the essential shadowing calculations. The second is an interactive part
that allows the user to change the source locations and window size without leaving the
code. Unfortunately, this second part of the code is by nature device dependent. This
part has been written for the DEC VAX series of computers using version 4 of VMS. It
uses system handlers for defining the commands discussed in the sections below for the
interactive commands and the keypad mode. The keys on the keypad of VT100 or VT200series terminals can be used to represent the typed commands. This will simplify the use
of the code by reducing the amount of typing necessary.

I This chiapter tries to give a brief overview of the specifics needed to run the code by
treating it as a black box. It is intended to just get the user comfortable with the overall3 philosophy of the obscuration code.
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3.2 Modeling the Structures 3
The building blocks available for the obscuration code are composed of pieces that are an
extension of version 2 of the NEC-BSC Ill. Structures can be modeled using multiple sided
flat plates and multiple rimmed cone frustum cylinders. The plates can be used individually
to model things like solar panels or together to form box like structures to model things like
the mast, etc. The cone frustums are a new feature here, and can be handy for modeling
living modules, etc. Examples of space station models are given in Chapter 7. I

Unlike the NEC-BSC, there are no real restrictions on how these structures are defined.
Since the code just looks at each defined piece of the modeled structure individually, casts its
shadow, then moves on to the next piece, it does not have to properly account for the wedge I
angles and other geometrical features needed in field calculations in the NEC-BSC. If one is
setting up a model, however, it still might be useful to use the same modeling considerations
as the NEC-BSC, such as defining the corners of a plate so the normals point in the region I
of space in which the source is located. It is assumed that the obscuration code phase of the
design procedure will be followed by calculating the fields for the antenna on the structure
using a code such as the NEC-BSC. I

The number of plates and cylinders that can be used in the models is dictated only by
the size of the dimensions implemented in the array for defining the geometry in the code.
For convenience, these parameters are located in one file in the code so they only need to I
be changed in one spot. The details are given in Part II.

More information on how models are to be constructed are given in the section below
on the non-interactive commands and in Chapter 4 where these commands are defined in I
more detail.

3.3 Running the Code i
The first step of course is to get the code implemented on your system. The details of how to
accomplish this are given in Part II. In order to use the full interactive features of the code,

it is necessary to use the code on a DEC VAX. Many of the interactive features use VAX
dependent implementations from version 4 of the VMS operating system. The code has
been divided into standard FORTRAN 77 files and VAX dependent files, however, so that
the code can be used without the interactive features on other systems. A slightly different
main program needs to be used as provided in Part II. In addition, the non FORTRAN
77 INCLUDE statement has been used in the non interactive file. Many systems have this
feature, so it was left in as a convenience. If the user system does not, it is easy to remove
by hard wiring the lines in the appropriate file in place of the INCLUDE statement. Most
of the information, here, will assume that the full features of the code will be able to be
used.

The first step in using the code is to create a file that contains the basic structure
definitions using the non-interactive commands discussed in the next section. The command
defining the source location and window size of the shadow map can also be defined in this
input file or added and changed in the interactive session. Of course, if you are running
non-interactively, then all the data must be input from the input file.

Once the input file has been created or chosen from some stored files, the obscuration

I
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3 code can be executed. It will read the input file from logical unit #5. An interactive
command allows the user to connect the chosen input file to this logical unit number. The
code then proceeds to read the input information and produce an output that is sent to
the terminal (logical unit #6) representing how the code has interpreted the input. In this
process, it is converting all the input into a standard reference coordinate system and into
a common set of units which is meters. If there is a typographical error or other error in
the input set the code will indicate so and stop execution at that point.

If the code completes the input, it will wait for the next instruction. For example, the
Soutput file name can be connect to the logical unit which is #7 for the line printer output

and logical unit #10 for the plotter output. The antenna position can now be defined or
modified and the desired window changed. The code can than be told to proceed to produce
a shadow map.

When the code has completed the shadow calculation, the user can change the source
location, the window of the map, or input another structure and run the code again; or he
can print the map out. The map is an array of pixels (doubly dimensioned character array)
that are in general either a blank representing a clear path or a character representing a
blocked path. The character is normally a uniform character such as an "X". There is an
option to tag a particular plate with a character that you define, or the code will letter each
plate and cylinder separately. This is useful to determine which plates get in the way or for
debugging purposes. More details on this will be given in Chapter 6.

U 3.4 Non-Interactive Commands

The non-interactive commands needed in this code are a subset and a slight extension of
those used in version 2 of the NEC-BSC [1]. The total list of the available non-interactive
commands are given in Table 3.1. Only the commands of interest to the obscuration code
are defined in this manual. The rest can be found in reference [1] or in later reports and
manuals for newer versions of the codes. This section is intended to give the user a brief
overview of the specific commands of interest with the details coming in the next Chapter.

I The input commands words are intended to make it convenient for the user to define
the geometry of the structure without having to define information not needed or repeat
information already defined. They are two letter pairs. The rest of the characters on a
command word line can be used for comments, since only the first two letters are interpreted.

There is a place in the code to place default data that will be present without a call
to the command. This is convenient when a specific resolution sized of the shadow map is
desired as a default, for example. The default window can be initial theta angles of 0 to
180 in steps of 2 degrees and initial phi angles of 0 to 360 in steps of 2 degrees by defining
the proper variables in this default section. A c-1ll to the VF command will over ride this
data if it is specified in the input set.

The geometry information is by default assumed to be in meters in a definition coor-
dinate system that is initially the reference coordinate system. The units can be changed
using the UN command to either inches or feet or back to meters again. Once the UN
command is specified all information after that command is assumed to be in those units3 unless changed by another call to UN. There is also provision for using any conversion fac-
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COMMAND DEFINITION LOCATION i
BP back or bistatic scatter [Il
CC cone frustum geometry pg 24
CE last or only comment pg 30 or [I]
CG cylinder geometry pg 27 or 11]
CM comment card pg 30 or [1]
EN end execution pg 30 or [1]
FM swept frequencies 1]
FR frequency 1] 3
GP infinite ground plane pg 31 or [1]
GR range gate not documented
LP line printer output 1iI
NC next set of cylinders pg 32 or [1
NG no ground plane pg 32 or [I]
NP next set of plates pg 32 or [I]
NR next set of receivers [II
NS next set of sources pg 32 or [1]
NX next problem pg 32 or [1J
PD far zone pattern cut [11
PF far zone cut (non integer) not documented
PG plate geometry pg 33 or [1]
PN near zone pattern cut Ill
PP plotter output [I]
PR gain or coupling factors III
RA receiver array geometry [1]
RD far zone range (1i
RG receiver geometry [1
RM NEC-MOM receiver input [I
RT rotate-translate geometry pg 36 or [1
SA source array geometry [1J
SG source geometry pg 38 or [1]
SM NEC-MOM source input I1I
TO test options [1
UF model scale factor pg 42 or [1]
UN units of geometry pg 42 or [1]
US units of source size [I] I
VD volumetric cut (integer) not documented
VF volumetric far zone cut pg 44
VN volumetric near zone cut not documented
VP volumetric plotter output not documented
XQ execute code pg 47 or 11] I I

Table 3.1: Table of non-interactive commands.

i
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3 tor desired. It is input using the UF command and is a scale factor multiplying times all
the input dimensions in whatever unit have been defined. The code then takes the input
information and changes it internally and stores it in meters, in order to have a uniform
system in which to operate. The input dimensions and the internal dimensions are output
in the feed back print out sent to a file so the user can see what happened. The dimensions
of the source itself, that is length and width not its position, is handled with a default of
wavelengths. This can be changed with the US. The length and width of the source is not
important in this code so it can be ignored here.

The reference coordinate system is really whatever is convenient for the user. The
definition coordinate system is the same as this initial reference system or it can be changed
using the rotate translate command RT. The RT command allows allows the user to relocate
the origin and orientation of the definition coordinate system with respect to the reference
coordinate system. The definition system stay . defined for all subsequent geometry input
until it is changed. The RT command's definition is always referenced to the reference
coordinate system NOT to itself, that is, one does not put in inverse locations and angles
to undo the command, but resets it to the zero position of the origin and the z-axis and
x-axis of the reference coordinate system. Note that all angles are assumed to be input in
degrees. The coordinate axes are input in a uniform way through out the code by treating
the new axes vectors as if they were radial vectors in the system being used. That is the
z-axis is defined using a theta and phi angle relative to the reference coordinate system in
the RT command and likewise the x-axis is treated as a radial vector. The y-axis is defined
by a cross product between the x and z axes. The code checks that the x and z axes were
defined orthogonal to one another. If not an error message will result and the code will
stop.

The geometry commands are the PG command for the plates, the GP command for the
infinite ground plane, the CG command for an elliptic cylinder, and the CC command for
the cone frustum cylinders. The plates are defined by inputting the number and location of

I their corners in the definition system. The ground plane is defined as a infinite plane lying
in the x-y plane of the definition coordinate system. The elliptic cylinder definition is base
on the location of its origin and the orientation of its z- and x-axes relative to the definition
coordinate system. In addition, the radius along its cylinder x-axis and the radius along its
cylinder y-axis, along with the z-axis position and angular orientation of its end caps are
needed. The cone frustum's definition is similar except that the number of rims making up
the cylinder need to be specified and the orientation of the rims does not, since they can't
be cut at an angle as in the elliptic cylinder case. For the plates and cylinders the code
automatically adds up the number of calls to the commands and counts that as the number
of plates or cylinders specified. Only one infinite ground plane can be defined.

The location of the sources are specified by their location, type, orientation, and relative
weights using the SG command. Only the location information is important to the obscura-
tion code. Each source specified is automatically counted and remember as the number of
sources. Unlike the plates and cylinders, the obscuration code only calculates one source at
a time for a shadow map. In non-interactive mode, it does one source at a time producing
a map for each. In interactive mode, it takes the first one as the default source and then
each subsequent one needs to be interactively input. Receivers are not recognized by the3 shadow code, so if in reality you are studying a receiver, it must be input as a source not a
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receiver for shadowing purposes. 3

In order to negate already defined commands for the geometry which is automatically
increasing their number, a series of commands have been implemented. The plates can be
reset to zero using the NP command. The ground plane with NG, the cylinders with NC, i
the sources with NS, and the entire run can be reset with the NX command.

The code is told to go and execute the interactive mode if it is available, or to go and
execute the shadow calculations if the interactive mode has not been implemented using i
the XQ command. The EN command tells it to exit back to the operating system.

The next section will discuss an overview of the interactive commands and examples of
these commands are given in Chapter 7. 3
3.5 Interactive Commands i
The interactive commands provided by the code under VMS are designed to allow easy
specification of commonly changed parameters with a syntax which is well-known to users
of VMS, the DCL command interpreter syntax. To acquaint the reader with the appearance £
of these commands, they are summarized below. Detailed descriptions of each command
complete with examples can be found in the Chapter 5 on interactive commands. A list of
the available interactive commands are given in Table 3.2.

There are interactive commands to allow the user to control the operation of the code
or to change or view the geometry. The SHADOW command produces the shadow map.
The HELP command gives a descriptions of the commands. The EXIT command exits the I
user back to the operating system. The SPAWN command allows the use of DCL command
while the user is still in the shadow code.

The rest of the commands either allow the user to change the geometry, with the SHOW I
commands, or see the present status of the geometry, with the SET commands. Most of
them have a non-interactive command to which they are at least somewhat associated. The
SET UNITS command allows the units of the antenna location to be chosen, similar to I
the UN command. The SET SCALE-FACTOR command is like the UF command, which
allows an arbitrary scale factor for the geometry to be chosen. The SET COORDINATES
command allows the definition coordinate system to be change, like in the RT command.
The SET ANTENNA command enables the user to interactively specify the antenna lo-
cation in the definition coordinate system. It is related to the SG command. The SET
PATTERN-CUT command allow the user to specify the orientation of the pattern coor-
dinate system in the reference coordinate system. The SET WINDOW command enables
the initial, final and incremental angles of the shadow map to be specified. These two
commands are related to the VF command. I

The next four commands do not have non-interactive commands to which they are
related. The SET INPUT command allows the user to specify what file containing the non-
interactive commands is to be read. The SET OUTPUT command enables the specification
of which output files are to be assigned and their names. The SET FILL-CHARACTER
command allows the user to define the symbols that are used for the plate and cylinder
shadows. The SET KEYPAD.MODE command enables the VT100 keypad to be used
for command definitions as is discussed in the next section, otherwise, the keypad can be
used for numerical input. These four commands are discussed much more thoroughly in 3
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I Chapter 6.

3.6 Keypad Use

The definable keypad functions are available for the interactive version of the code only. The
keypad definitions are made possible through the use of an integrated VMS screen/terminal
management package called SMG. It is a collection of runtime library routines which perform
terminal I/O and intercept the special sequences transmitted by the keypad keys. When
one of these keys are pressed, the text definition associated with the key is substituted onto
the command line. All of this 1/O is transparent to the user so that he need only worry
about making the initial keypad definitions. For more information about SMG, the reader

i is referred to the VMS runtime library reference manual.
The keypad definitions are initialized by a text file containing suitable "DEFINE/KEY"

commands. The file is called SHADOW.KPD and must reside in the default directory of
the user running the code. There is a template file provided with the code which may
be customized by the user. The predefined definitions of the VT100 keypad are shown in
Table 3.3. Note that the "gold" enables the lower case action in the top row, that is, in5 most case the "SHOW" operation instead of the "SET" operation.

I
I
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COMMAND LOCATION 5
EXIT Page 49
HELP Page 50
SPAWN Page 54
SET ANTENNA-LOCATION Page 56
SET COORDINATES Page 58

SET FILL-CHARACTER Page 59
SET INPUT-SET Page 62

SET KEYPAD-MODE Page 63
SET OUTPUT Page 64
SET PATTERN-CUT Page 66
SET SCALE-FACTOR Page 67
SET UNITS Page 68
SET WINDOW Page 69
SHADOW Page 52
SHOW ANTENNA-LOCATION Page 71
SHOW COORDINATES Page 72
SHOW FILL-CHARACTER Page 73

SHOW INPUT-SET Page 74
SHOW KEYPAD-MODE Page 75
SHOW OUTPUT Page 76
SHOW PATTERN-CUT Page 77
SHOW SCALE-FACTOR Page 78
SHOW UNITS Page 79

SHOW WINDOW Page 80

Table 3.2: Table of interactive commands.
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IPF1 PF2 PF3 FF3
nokeypad

I SET

gold HELP SHADOW KEYPAD

Ushow show show show
SET SET SET SET

OUTPUT INPUT ANTENNA WINDOW

4 5 6

show show show show
SET SET SET SET

SCALE UNITS COORD PATTERN

U1 2 3 Enter
show /cylin show
SET FILL FILLIFILL /PLATE /SEQUEN

______________RETURN

SPAWN EXIT

Table 3.3: VT 100 keypad for SHADOW interactive commands.
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Chapter 4 I
Non-Interactive Commands l
The non interactive commands discussed in this chapter are a subset of the commands used
for the NEC-BSC2. The shadow code will recognize the entire set of NEC-BSC2 commands
plus a few new ones. The new commands and some of the old ones that are pertinent to
this code will be described here. The following sections define in detail each command word
and the variables associated with them. This chapter is organized in alphabetical order of I
the commands. It is intended to be used as a reference for the user. Chapter 7 will give
specific examples using this input method.

The method used to input data into the computer is presently based on a command
word system. This is especially convenient when more than one problem is to be analyzed
during a computer run. The code stores the previous input data such that one need only
input that data which has to be changed from the previous execution. Also, there is a
default list of data so for any given problem the amount of data that needs to be input has
been shortened. The command word options presently available are listed in Table 3.1 on
page 16. The colon after the command word is not necessary and is sometimes used just
to illustrate the separation between the command word and the space where comments can
be inserted.

In this system, all linear dimensions may be specified in either meters, inches, or feet
and all angular dimensions are in degrees. All the dimensions are eventually referred to a
fixed cartesian coordinate system used as a common reference for the source and scattering
structures. There is, however, a geometry definition coordinate system that may be defined
using the RT command. This command enables the user to rotate and translate the co-
ordinate system to be used to input any selected data set into the best coordinate system
for that particular geometry. Once the RT command is used all the input following the
command will be in that rotated and translated coordinate system until the RT command
is called again. See below for more details. There is also a separate coordinate system that
can be used to define a pattern coordinate system. This is discussed in more detail in terms
of the VF command.

It is felt that the maximum usefulness of the computer code can be achieved using it on 3
an interactive computer system. As a consequence, all input data are defined in free format
such that the operator need only put commas between the various inputs. This allows
the user on an interactive terminal to avoid the problems associated with typing in the
field length associated with a fixed format. This method also is useful on batch processing
computers. Note that all read statements are made on unit #5, i.e., READ(5,*), where

i
22

I
I



I

I the "*" symbol refers to free format. Other machines, however, may have different symbols
representing free format.

In all the following discussions associated with logical variables a "T" will imply true,
and an "F" will imply false. The complete words true and false need not be input since most
compilers just consider the first character in determining the state of the logical variable.

I
I
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4.1 Command CC: Cone Frustum Geometry

This command enables the user to define the geometry of the finite elliptic conical cylinder
structures to be considered. The geometry is illustrated in Figure 4.1. One call to this
command defines one cylinder. The number of cylinders in the structure are automatically I
counted by the number of calls to this command. I
READ: (XCL(NMC),N=1,3)

where I
XCL(NMC) This is a doubly dimensioned real variable. It is used to spec-

ify the location of the origin of the MCth elliptic cylinder relative to the
definition coordinate system. It is input on a single line with the real num-
bers being the x,y,z coordinates of the origin which correspond to N=1,2,3,
respectively.

READ: TCLZ, PCLZ, TCLX, PCLX

where

TCLZ,PCLZ These are real variables. They are input in degrees as spherical
angles that define the z,-axis of the cylinder coordinate system as if it was I
a radial vector in the definition coordinate system.

TCLXPCLX These are real variables. They are input in degrees as spherical
angles that define the zr-axis of the cylinder coordinate system as if it was
a radial vector in the definition coordinate system.

Note that the new z,-axis and zr-axis must be defined orthogonal to each other. I
The new yc-axis is found from the cross product of the z,- and z-axes.

READ: NEC(MC)

where

NEC(MC) This is a dimensioned integer variable which defines the number of
edges the conical cylinder has.

READ: AC(NCMC), BC(NCMC), ZC(NCMC)

where

I
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AC(NC,MC) This is a double dimensioned real variable which defines the
radius of the NCth rim on the x,-axis of the MCth elliptic cylinder.

BC(NC,MC) This is a double dimensioned real variable which defines the
radius of the NCth rim on the yc-axis of the MCth elliptic cylinder.

ZC(NC,MC) This is a double dimensioned real variable which defines the z
position of the NCth rim along the z,-axis of the MCth elliptic cylinder.

Note that the program will keep increasing the number of cylinders in the solution by the
number of calls to this command unless the NC or NX commands are called to reinitialize
the cylinder geometry. Also, the ellipticity of a conical structure should remain the same
for the entire length of that structure. The most positive rim should be defined first until
all NC rims are defined in descending order.

I
I
I
I
I
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Figure 4.1: Definition of finite cylinder geometry composed of cone frustum segments with
elliptic cross section.
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4.2 Command CG: Cylinder Geometry

This command enables the user to define the geometry of the finite elliptic cylinder struc-
tures to be considered. The geometry is illustrated in Figure 4.2. One call to this command
defines one cylinder. The number of cylinders in the structure are automatically counted
by the number of calls to this command.

READ: (XCL(N,MC),N=1,3)

where

XCL(N,MC) This is a doubly dimensioned real variable. It is used to spec-
ify the location of the origin of the MCth elliptic cylinder relative to the
definition coordinate system. It is input on a single line with the real num-
bers being the x,y,z coordinates of the origin which correspond to N=1,2,3,
respectively.

READ: TCLZ, PCLZ, TCLX, PCLX

where

TCLZ,PCLZ These are real variables. They are input in degrees as spherical
angles that define the zr-axis of the cylinder coordinate system as if it was
a radial vector in the definition coordinate system.

TCLX,PCLX These are real variables. They are input in degrees as spherical
angles that define the x,-axis of the cylinder coordinate system as if it was
a radial vector in the definition coordinate system.

i Note that the new xz-axis and z,-axis must be defined orthogonal to each other.
The new yC-axis is found from the cross product of the x- and z,-axes.

I READ: AC(1,MC), BC(1,MC)

I where

AC(1,MC) This is a double dimensioned real variable which defines the radius
of the MCth elliptic cylinder on the zx-axis of the cylinder.

BC(I,MC) This is a double dimensioned real variable which defines the radius
of the MCth elliptic cylinder on the ye-axis of the cylinder.I

READ: ZCN, THTN, ZCP, THTP
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where_ _

ZCN This is a real variable that defines the position the center of the most
negative end cap on the z,-axis of the cylinder.

THTN This is a real variable. It is input in degrees and defines the angle the
surface of the most negative end cap makes with the positive zr-axis in the
xC-zC plane. 3

ZCP This is a real variable that defines the position of the center of the most
positive end cap on the zc-axis of the cylinder.

THTP This is a real variable. It is input in degrees and defines the angle the I
surface of the most positive end cap makes with the positive zr-axis in the
z,-z, plane. 3

Note that the program will keep increasing the number of cylinders in the solution by the
number of calls to this command unless the NC or NX commands are called to reinitialize
the cylinder geometry. I

I
I
I
I
I
I
I
I
I
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Figure 4.2: Definition of finite elliptic cylinder geometry.
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4.3 Command CM: and CE: Comments I
These commands enable the user to place comment cards in the input and output data in
order to help identify the computer runs for present and future reference.

READ: (IR(I), 1=1,36) I
where

IR(I) This is a CHARACTER*2 dimensioned array used to store the command
word and comments. Each card should have CM or CE on them followed
by an alphanumeric string of characters. The CM command implies that
there will be another comment card following it. The last comment card
must have the CE command on it. If there is only one comment card the
CE command must be used.

Note that it is possible to place comments to the right of all the command words, if
desired.

4.4 Command EN: End Program

This command enables the user to terminate the execution of the scattering code.

3
I
I
I
I
I
I
I
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1 4.5 Command GP: Ground Plane

This command enables the user to specify an infinite ground plane in the xi-yt plane.

READ: LSLAB(MPDX)

where

LSLAB(MPDX) This is a dimensioned integer variable. It is used to define
the type of plate desired as follows:1 0 = Perfectly conducting metalic plate
-3 = Dielectric half space

Note that if LSLAB(MPDX)=O the code will skip around the READ state-
ment for the dielectric information, therefore, the next line defining the
dielectric properties should not be placed in the input data set.I

READ: ERSLAB(1,MPDX), TESLAB(1,MPDX),
URSLAB(I,MPDX), TMSLAB(1,MPDX)

where

ERSLAB(1,MPDX) This is a doubly dimensioned variable. It is used to
specify the relative dielectric constant of the half space.

TESLAB(1,MPDX) This is a doubly dimensioned variable. It is used to spec-
ify the dielectric loss tangent if the number is positive or the conductivity
if the number is negative of the half space.

URSLAB(I,MPDX) This is a doubly dimensioned variable. It is used to
specify the relative permeability constant of the half space.

TMSLAB(I,MPDX) This is a doubly dimensioned variable. It is used to
specify the permeability loss tangent of the half space.

II
I
I
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4.6 Command NC: Next Set of Cylinders

This command enables the user to initialize the cylinder data. All of the cylinders are
removed from the problem unless they are respecified following this command.

4.7 Command NG: No Ground Plane

This command enables the user to initialize the infinite ground plane. The ground plane is I
removed from the problem unless it is respecified following this command.

4.8 Command NP: Next Set of Plates i

This command enables the user to initialize the plate data. All of the plates are removed
from the problem unless they are respecified following this command.

4.9 Command NS: Next Set of Sources I
This command enables the user to initialize the source data. All of the sources are removed
from the problem unless they are respecified following the command.

4.10 Command NX: Next Problem

This command enables the user to initialize the commands to their default conditions spec-
ified in the list at the beginning of the main program.

3
i
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1 4.11 Command PG: Plate Geometry

This command enables the user to define the geometry of the flat plate structures to be
considered. The geometry is illustrated in Figure 4.3. One call to this command defines
one plate. The number of plates in the structure are automatically counted by the number
of calls to this command.

3 READ: MEP(MP), LSLAB(MP)

where

MEP(MP) This is a dimensioned integer variable. It is used to define the
number of corners (or edges) on the MPth plate.

LSLAB(MP) This is a dimensioned integer variable. It is used to define the
type of plate desired as follows:

1 = Transparent thin dielectric slab3 0 = Perfectly conducting metalic plate
-2 = Dielectric covered plate

Note that if LSLAB(MP)=O the code will skip to the read statements associated
with the corners XX(N,ME,MP). Therefore, the information for the different slab
layers should not be put in the data list for the perfectly conducting plate.

READ: NSLAB(MP)I ____where____

NSLAB(MP) This is a dimensioned integer variable. It is used to define the
number of dielectric layers on the MPth plate.

I READ: DSLAB(NS,MP), ERSLAB(NS,MP), TESLAB(NS,MP),

URSLAB(NS,MP), TMSLAB(NS,MP)

I where

DSLAB(NSMP) This is a doubly dimensioned variable. It is used to specify
the thickness of the NSth layer.

ERSLAB(NS,MP) This is a doubly dimensioned variable. It is used to specify
the relative dielectric constant of the NSth layer.

== TESLAB(NS,MP) This is a doubly dimensioned variable. It is used to specify
the dielectric loss tangent if the number is positive or the conductivity if
the number is negative of the NSth layer.
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URSLAB(NS,MP) This is a doubly dimensioned variable. It is used to specify

the relative permeability constant of the NSth layer. |
TMSLAB(NS,MP) This is a doubly dimensioned variable. It is used to spec-

ify the permeability loss tangent of the NSth layer.

Note there will be NSLAB(MP) number of lines of the above data.

READ: (XX(N,ME,MP),N-1,3) i

where__ _i

XX(N,ME,MP) This is a triply dimensioned real variable. It is used to specify
the location of the MEth corner of the MPth plate. It is input on a single I
line with the real numbers being the x,y,z coordinates of the corner, in the
specified coordinate system, which corresponds to N=1,2,3, respectively, in
the array. For example, the array will contain the following for plate #1 I
and corner #2 located at x=2., y=4., z=6.:

XX(1,2,1)=2.
XX(2,2,1)=4. I
XX(3,2,1)=6.

This data is input as: 2.,4.,6.

This read statement will be called MEP(MP) times so that all the corners are defined.
As an example, the input data for the flat plate structure given in Figure 4.3, is given by 5

4,0 :corners and type of plate
1., 1., 0. :corner #1

-1., 1., 0. :corner #2 I
-l.,-l., 0. :corner #3
l.,-l., 0. :corner #4.

See elsewhere for further details on how to number the corners. Note that the program
will keep increasing the number of plates in the solution by the number of calls to this
command unless the NP or NX commands are called to reinitialize the plate geometry. 3

I
I
I
I
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I* (1 "J,1,0)

Figure 4.3: Definition of flat plate geometry.
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I
4.12 Command RT: Rotate-Translate Geometry

This command enables the user to translate and/or rotate the coordinate system used to
define the input data in order to simplify the specification of the plate, cylinder, and source
geometries. The geometry is illustrated in Figure 4.4.

READ: (TR(N),N=1,3) i
_ where____i

TR(N) This is a dimensioned real variable. It is used to specify the origin of
the new coordinate system to be used to input the data for the source or
the scattering structures. It is input on a single line with the real numbers
being the x,y,z coordinates of the new origin which corresponds to N=1,2,3,
respectively.

READ: THZP, PHZP, THXP, PHXP 5
where

THZP,PHZP These are real variables. They are input in degrees as spherical I
angles that define the z-axis of the new coordinate system as if it was a
radial vector in the reference coordinate system.

THXP,PHXP These are real variables. They are input in degrees as spherical
angles that define the x-axis of the new coordinate system as if it was a
radial vector in the reference coordinate system.

The new x-axis and z-axis must be defined orthogonal to each other. The new y-axis is
found from the cross product of the x- and z-axis. All the subsequent inputs will be made
relative to this new coordinate system, which is shown as xg, yt, zt, unless command RT is
called again and redefined.

I
I

I
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I Figure 4.4: Definition of rotate-translate coordinate system geometry.
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4.13 Command SG: Source Geometry

This command enables the user to specify the location and type of source to used. The
geometry is illustrated in Figure 4.5 and 4.6. One call to this command defines one source.
The number of sources in the problem are automatically counted by the number of calls to
this command and the SA command. I
READ: (XSS(N,MS),N=1,3)

where _______

XSS(NMS) This is a doubly dimensioned real array which is used to define
the x,y,z location of the MSth element in the definition coordinate system.
Again, a single line of data contains the x,y,z (N=1,2,3) locations.

READ: THSZ, PHSZ, THSX, PHSX we

where

THSZ,PHSZ These are real variables which are used to define the orientation
of the MSth element in the definition coordinate system. They are input in
degrees as spherical angles that define a radial direction which is parallel to
the MSth current flow for a dipole antenna or which is parallel to the length 3
of an aperture antenna.

THSXPHSX These are real variables which are used to define the orientation
of the MSth element in the definition coordinate system. They are input U
in degrees as spherical angles that define a radial direction which is parallel
to the MSth elements aperture width or which is parallel to a slot's width.
For a dipole antenna, these angles can be made in a convenient direction. I

The x-axis and z-axis specified by these angles must be defined orthogonal to
each other. The y-axis is found by the cross product of the x- and z-axes.

READ: IMS(MS), HS(MS), HAWS(MS) i

where

IMS(MS) This is an integer array which is used to define the MSth element's i
source type. The details of the different types of sources are given elsewhere.
The designations are defined as follows: 3
IMS(MS)<O for an electric element
IMS(MS)>O for a magnetic element
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IIMS(MS)I=1 for a uniform current distribution

IIMS(MS)I=2 for a piece-wise sinusoidal distribution
IMS(MS)1=3 for a TEO cosine current distribution

HS(MS) This is a real array which is used to input the length of the MSth
element.

HAWS(MS) This is a real array which is used to input the width of the MSth
element in the case of an aperture antenna. If HAWS(MS)=O, then it is
assumed to be a dipole.

Note that the units of the variable HS(MS) and HAWS(MS) can be specified by
the US command. If wavelength is chosen as the units then all the sources must

* be specified in wavelengths.

READ: WMS, WPS

where

U WMS,WPS These are real variables used to define the excitation associated
with the MSth element. The magnitude is given by WMS and the phase inU degrees by WPS.

Note that the program will keep increasing the number of sources in the solution by the
number of calls to this command unless the NS or NX commands are called to reinitialize
the source geometry.

II
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Figure 4.5: Definition of source geometry for dipole antennas.
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Figure 4.6: Definition of source geometry for aperture antennas.
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4.14 Command UF: Scale Factor

This command enables the user to scale the linear dimensions that follow the command by
the factor specified.

READ: UNITF

where

UNITF This is a real variable that is used as a scale factor for all the linear I
dimensions that follow the command. I

4.15 Command UN: Units of Geometry

This command enables the user to specify the units of all the linear dimensions to be input I
after the command is called. (The exceptions are the source length HS and width HAWS,
and receiver length HR and width HAWR, see command US.)

READ: IUNIT 3
where

IUNIT This is an integer variable that indicates the units for the input data U
that follows, such that

1= meters
2= feet
3= inches U

4.16 Command US: Units of Source

This command enables the user to specify the units of the source length HS and width
HAWS or receiver length HR and width HAWR to be input after the command is called.
These variables are in the commands SG, SA, RG, and RA.

READ: IUNST 3
where

IUNST This is an integer variable that indicates the units for the input data
HS, HAWS, HR, HAWR that follows, such that if
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* O= wavelengths
1= meters

2= feet
3= inches

Note that if the units are specified to be wavelengths for one source it must be wave-
lengths for all the sources specified.

4
I
I
[
I
[
I
I

I
I
I
U

I



4.17 Command VF: Far Zone Volumetric Pattern

This command enables the user to define the far zone volumetric pattern coordinate system,
the pattern cut, and the angular range that is desired. The geometry is illustrated in
Figure 4.7.

READ: THCZ, PHCZ, THCX, PHCX 3
_ _ where

THCZ,PHCZ These are real variables. They are input in degrees as spherical
angles that define the zp-axis of the pattern coordinate system as if it was
a radial vector in the reference coordinate system.3

THCX,PHCX These are real variables. They are input in degrees as spherical
angles that define the zp-axis of the pattern coordinate system as if it was
a radial vector in the reference coordinate system.

Note that the new xp-axis and zp-axis must be defined orthogonal to each other.
The new yp-axis is found from the cross product of the xp- and zp-axes. I

READ: LCNPAT, TPPD, TPPV, NPV

_ _ whereI

LCNPAT This is a logical variable that defines the pattern cut desired, such
that I
T= The theta angle is held fixed while the phi angle is varied. The theta

angle will then be incremented and another cut will be calculated.

F= The phi angle is held fixed while the theta angle is varied. The phi

angle will then be incremented and another cut will be calculated.

TPPD This is a real variable. It defines the starting angle of the "fixed" angle 3
specified by LCNPAT.

TPPV This is a real variable. It defines the incremental angle of the "fixed"
angle specified by LCNPAT. I

NPV This is a integer variable. It defines the number of pattern points of the
"fixed" angle specified by LCNPAT.

READ: TPPS, TPPI, NPN 3
_ where

TPPS This is a real variable. It defines the starting angle of the "varying" I
angle specified by LCNPAT.

I
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l TPPI This is a real variable. It defines the incremental angle of the "varying"
angle specified by LCNPAT.

NPN This is a integer variable. It defines the anumber of pattern points of the
"varying" angle specified by LCNPAT.

II
i
I
I
I
i
I
I
I
I
I
I
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a. Definition of pattern coordinate system.
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f- YP

1)1P = 1
b. Conic pattern cut, LCNPAT=.TRUE., 7PPD-THP.

- THP:8

x -
c. Constant Phi pattern cut, LCNPAT=.FALSE., TPPD=PHP.3

Figure 4.7-: Definition of volumetric pattern coordinate system.
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I 4.18 Command XQ: Execute Code

This command is used to execute the code so that the results may be computed. After

I execution the code returns for another possible command word.

I
I
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Chapter 5

Interactive Commands I
5.1 Overview I
Facilities for interactive programs vary greatly from one operating system to the next with
little or no standardization between systems. In spite of this, it was felt that the users of
this code would benefit immensely from an interactive mode of operation. In order for the
code to have interactive capability without an excessive amount of development time, the
developers have used many features of the DEC VAX/VMS operating system. Since many
engineers presently have access to the DEC VAX, it is felt that this will lead to reasonable
transportability of the interactive mode for this code.

This decision has several ramifications for users of the SHADOW code. It means that the
commands described in this chapter do not exist on computers that don't run VAX/VMS
Version 4.0 or greater. It also means that this code has been separated into two parts, one
standard FORTRAN 77 and the other VMS dependent containing the interactive facility,
with a slightly different main program for the non-interactive code.

5.2 Command Descriptions

This section describes the interactive SHADOW commands in detail complete with exam-
ples for each. The syntax of the interactive commands is that of the Digital Command
Language or DCL and for obvious reasons familiarity with the syntax of DCL is assumed
throughout this chapter. For details about the utilities used to perform this DCL style com-
mand parsing, readers are referred to the VMS documentation concerning the Command
Definition Utility or CDU.

I
I
I
I

48!



I
EXIT

Causes the program to exit.

FORMAT EXIT

Command Qualifiers Defaults
None. None.

restrictions None.

prompts None.I
command None.
parameters

DESCRIPTION All output files are closed, and control is returned to DCL.

COMMAND None.
QUALIFIERS

EXAMPLES

$ RUN SHADOW
SHADOW>

SHADOW> EXIT
*

This example shows how to exit the program.

4
I
I
I
I
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HELP I
Displays information about SHADOW commands or help text from
any other library you specify. I

FORMAT HELP help-item 3
Command Qualifiers Defaults
/LIBRARY [-library-name) /LIB=SYS$DISK: [ SHADOW I

restrictions The indicated help files must exist.

prompts None.
commandI

commandhelp-item

parameters h
The help-item is a keyword which is the item you want help on. 3

DESCRIPTION The SHADOW help command adheres to the conventions of VMS
help libraries in form and content. I

COMMAND /LIBRARY[-library-name]
QUALIFIERS /NOLIBRARY I

Controls whether an alternate help library will be used in the search
for topics. This qualifier must appear immediately after the HELP
command or it will be interpreted as part of the help-item. If you 1
specify /NOLIBRARY then no library will be searched.

EXAMPLES I
SHADOW> HELP SET OUTPUT 3

(SET OUTPUT help message)

Topic? EXIT I
(EXIT help message) 3

Topic? <RETURN>
SHADOW> HELP/LIBR-HELPLIB LOGOUT 3

(LOGOUT help message from the system help library)

5
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Topic? <RETURN>
* SHADOW>

I The above examples show how to get help about shadow topics andI how to access other VMS help libraries with the HELP command

I
I
I
I
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SHADOW
Initiates the obscuration calculation for the current antenna location
and input geometry.

FORMAT SHADOW 3
Command Qualifiers Defaults
None. None. 3

restrictions None. Command may be abbreviated "S.

prompts None. 3
command
parameters None.

DESCRIPTION The commands which alter parameters, such as SET WINDOW and
SET ANTENNA do not initiate shadowing calculations automati-
cally. This is to avoid redundant calculations when several param-
eters are changed at once. Once desired parameters are set, the
SHADOW command performs the obscuration calculations and out-
puts the result.

COMMAND None.
QUALIFIERS

EXAMPLES

SHADOW> SET ANTENNA
Input antenna location in meters: 11,22,32
Antenna in RCS (meters): 11.00000 22.00000 32.00000 I
Definit system (meters): 11.00000 22.00000 32.00000
SHADOW> SHAD
Working... 1
SHADOW> SET ANTENNA
Input antenna location in meters: 10.20.30
Antenna in RCS (meters): 10.00000 20.00000 30.00000 0
Definit system (meters): 10.00000 20.00000 30.00000
SH'ADOW> S
Working...

SHADOW>

5
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I The above commands all calculate the projected shadows for two
different antenna locations on given input geometry. The results all
go into the same output file, because no "SET OUTPUT" command
was executed in between "SHADOW" commands.
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SPAWN
Creates a subprocess for executing DCL commands without exiting
the SHADOW program. This command is useful for executing DCL
commands without reinitializing the context of a SHADOW program
session. 5

FORMAT SPAWN command-string

Command Qualifiers Defaults I
None. None.

restrictions A few restrictions are imposed by VMS.

oThe RESOURCE-WAIT state must be enabled for the spawning
process. I

oRequires TMPMBX or PRMMBX user privileges.

oSPAWN does not manage terminal characteristics. I

Command may be abreviated "S ", where the blank after the $ is
necessary. 3

prompts None. 1
command
parameters command-string

Specifies a DCL command string to be executed in the context of
the subprocess. SHADOW will wait until the subprocess completes
executing. If command-string is blank, the subprocess will prompt
for commands repeatedly.

DESCRIPTION The details of the spawn command are exactly as documented in the
DCL dictionary, volume 2 of the VAX/VMS documentation set.

COMMAND None.
QUALIFIERS

EXAMPLES

SHADOW> SPAWN SHOW USERS
VAX/VMS Interactive Users
11-DEC-1g86 08:34:18.72 5

Total number of interactive users a 6
Username Process Name PID Terminal

l
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I CWP6148 CWP6148 00000891 VT1023: TTAO:

DF6148 DF6148 OOO0OAFA VT1086: TTC4:

EHNOOO EHNOO0 O00009F8 VT1085: TTB7:

LT6199 LT6199 O0OOOAEE VT1O81: TTA7:
WE6148 WE6148 00000973 VT1082: TTB2:

SHADOW> SPAWN

$ SHO TIME
11-DEC-1985 08:36:13

$ LOG

LT61991 Job terminated at 11-DEC-1985 08:36:20.90

SHADOW>I
The above spawn command illustrate how DCL commands may be3 executed without exiting the SHADOW program.

I
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SET ANTENNA-LOCATION
Determines the location of the source point, or the center of the
far-zone sphere for subsequent shadowing calculations.

FORMAT SET ANTENNA 3
Command Qualifiers Defaults

None. None.

restrictions Its recommended that the antenna not be placed in the interior of a
cylinder. Unusual results may occur if this is done. I

prompts Input antenna location in meters:
Input antenna location in feet :
Input antenna location in inches:

command None.
parameters

DESCRIPTION The antenna location consists of the (x,y,z) components of a vector
in the current units and definition coordinate system, set by the SET
UNITS and the SET COORDINATE commands, respectively. The
command does NOT accept the antenna location on the command
line, but prompts for it instead. The input syntax for the numbers
is that of an unformatted FORTRAN read.

COMMAND N
QUALIFIERS

EXAMPLES I
SHADOW> SET ANTENNA3
Input antenna location in meters: 10.20,30
Antenna in RCS (meters): 10.00000 20.00000 30.00000
Definit system (meters): 10.00000 20.00000 30.00000 3

This example sets tl'e antenna location to 10.,20.,30. (x,y,z) in the I
current units, which are meters.

I
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EXAMPLES

SHADOW> SET UNIT FEET

SHADOW> SET ANT

Input antenna location in feet : 10,20,30

Antenna in RCS (meters): 3.04800 6.09600 9.14400
Definit system (feet ): 10.00000 20.00000 30.00000

* SHADOW>

This example shows how the antenna location is interpreted in the

units of feet.

II
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SET COORDINATES
Sets up a coordinate transformation to be applied to subsequent
geometry.

FORMAT SET COORDINATES

Command Qualifiers Defaults
None. None. 3

restrictions The specified coordinate axes must be orthogonal to one another.

prompts Please input a translation vector in feet:
Please input THZP,PHZP,THXP,PHXP in degrees: 5

command None.
parameters

DESCRIPTION The antenna location may be specified relative to an alternative co-
ordinate system. This coordinate system is established via the SET 5
COORDINATES command. It does not affect the pattern cut coor-
dinate system.

COMMAND

QUALIFIERS None.

EXAMPLES

SHADOW> SET COOR
Please input a translation vector in feet : 100,200,300
Please input THZP.PHZP,THXP,PHXP in degrees: 0, -54, 265.5, 45
* The following rotations are used for ALL subsequent inputs: *

VRS(1,1)= -0.70711 VRS(1.2)- -0.70711 VRS(1,3)u 0.00000 * I
* VRS(2.1)- 0.70711 VRS(2,2)- -0.70711 VRS(2.3)- 0.00000

* VRS(3,1)- 0.00000 VRS(3,2)= 0.00000 VRS(3,3)- 1.00000 * 3
The above example shows how a default coordinate system may be

established. The program echoes the established coordinate axes.
These may be re-examined at any time with the SHOW COORDI-

NATE command. 5

5
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SET FILL-CHARACTER
Allows selection of the characters used to fill the output. Can be
used to highlight particular elements of a geometry.

FORMAT SET FILL [tag-character]

Command Qualifiers Defaults
/SEQUENTIAL None.
/PLATE= (num [.char]) None.
/CYLINDER= (num [. char]) None.

* restrictions None.

* prompts None.

I command tag-character
Is any single ASCII character. If a lowercase letter is desired, enclose
the letter in double quotes, i.e. "a". The default is "X.

DESCRIPTION In order to better trace portions of a geometry through the shadow-
ing process, the ability to tag a particular cylinder or plate has been
added. The tag setting remains in Pffect until altered by a subsequent
"SET FILL" command. The highlighted plate or cylinder appears in
its entirety in the output regardless of its actual position in the hi-
erarchy of obscuration. This allows the user to be absolutely certain
of the shadowing caused by the particular highlighted geometry.

There are three tagging modes available. One is sequential tagging.
In this mode, the code attempts to assign a unique character in the
output to each plate/cylinder in the input. Plates are numbered
beginning with "A" and increasing through the ASCII character se-
quence, and cylinders are treated the same way beginning with "1".

The second mode causes all parts of the geometry to be shaded with
a single specified character such as "X. In this total obscuration
mode, any one part of the input geometry is not easily identified -
rather the the total obscuration is presented homogeneously. It is
specified using SET FILL without qualifiers. The third mode is the
same as the second mode, but with the added feature of one single
plate (or cylinder) highlighted with a different character. In this
mode the relation of one part of the geometry to the rest is clearly

I 5
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visible. This mode can be very helpful when isolating particular
parts of a geometry that are shadowing the source.

COMMAND /SEQUENTIAL
QUALIFIERS /SEQUENTIAL

The /SEQUENTIAL qualifier selects the first mode of obscuration,
sequential tagging of the input geometry. This qualifier may not be
specified with a tag-character parameter nor with any of the other
qualifiers.
/PLATE=num 3
/PLATE= (num .char)

The /PLATE qualifier selects the third mode of obscuration, ho-
mogenous tagging with highlighting of a particular plate. I
The num argument is the number of the plate to be tagged. It is a
required argument. The char argument is the ASCII character to be
used when tagging the plate. It is optional, and defaults to UP" if I
unspecified.

This qualifier may not be specified in combination with other quali- 3
fiers. It is mutually exclusive with the /CYLINDER qualifier.
/CYLINDER=num

/CYLINDER= (num, char)

The /CYLINDER qualifier selects the third mode of obscuration,
homogenous tagging with highlighting of a particular cylinder. It
works exactly like the /PLATE qualifier. I
The num argument is the number of the cylinder to be tagged. It
is a required argument. The char argument is the ASCII character
to be used when tagging the cylinder. It is optional, and defaults to
"C" if unspecified.

This qualifier may not be specified in combination with other quali-
fiers. It is mutually exclusive with the /PLATE qualifier.

EXAMPLES 5
SHADOW> set fill
No individual plates/cylinders are tagged
All geometry marked by [XI

SHADOW> set fill $
No individual plates/cylinders are tagged
All geometry marked by [$1

SHADOW> set fill * /plate=6
Plate 6 is tagged with [P]
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3 All other geometry tagged with [*]

SHADOW> set fill * /plateC(7,%)

Plate 7 is tagged with [%]

All other geometry tagged with [*]

SHADOW> set fill Q /cyl=(2,$)

Cylinder 2 tagged with [$]
All other geometry tagged with [Q]

I SHADOW> set fill /plate=9 /cyl=4

%CLI-W-C0NFLICT, illegal combination of command elements

I SHADOW> set fill Q /cyl(2.$) /seq
%CLI-W-MAXPARM, too many parameters - reenter command with fewer parameters

U SHADOW> set fill /seq I Q /cyl=(2,$) /seq

All cylinders/plates sequentially taggedI
The above examples are obvious except possibly the last three. They

show that the qualifiers are not allowed in combination, that the /SF-

QUENTIAL qualifier does not allow specification of a fill character,
and that the DCL syntax ignores everything after an exclamation

3 point.
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SET INPUT-SET
Reads an input set from a named file 3

FORMAT SET INPUT-SET filename

Command Qualifiers Defaults I
None. None.

restrictions The named input file must exist.

prompts -input set: I

command f ilename I
parameters

The name of the input set. It may be any valid VMS filename,
including a logical name. The default filetype is .INP.

DESCRIPTION The set output command has the dual role of designating an input
file and simultaneously causing that input set to be read and pre-
pared for subsequent shadow commands. The current output files
are NOT affected by this command so that several outputs may be
concatenated. Normally though, this command would be entered I
after a SET OUTPUT command.

COMMAND None.
QUALIFIERS

EXAMPLES

SHADOW> SET OUT AN5S1
Plotting file is: USERI:[RJM.NAS]AN5SI.PLT;I
Printer file is: _NLAO: (]FOR007.DAT;
Input echo file: USERI: [RJM.NASIAN5S.LIS;1
SHADOW> SET INPUT AN5S1
The current input set is
USER1: [RJM.NAS]AN5S1. INP;1 I

The SET OUTPUT command is used to set the output files - the
printer output is discarded by default. Thv input set AN5S1.INP is
then read and processed by the SET INPUT command.

I
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SET KEYPAD-MODE
Causes the keypad state to change to non-numeric.

FORMAT SET [NO]KEYPAD

i Command Qualifiers Defaults
None. None.i

restrictions None.

prompts None.

command None.
parameters

DESCRIPTION The keypad of most DEC terminals can be in one of two states, nu-
meric mode or keypad mode. In numeric mode, the keypad buttons
represent the numbers and symbols printed on the keys. In keypad
mode, the keys may be defined to provide functions, in much the
same way as they do in DCL.

SET KEYPAD enables the defined-key feature of SHADOW, and
SET NOKEYPAD returns the keypad to numeric-entry mode.

The keypad definitions are made in a session startup file calledISHADOW.KPD; in the current default directory.

COMMAND

QUALIFIERS None

EXAMPLES

SHADOW> SET KEYPAD
The keyboard is in keypad mode.
SHADOW> SET NOKEYPAD
The keyboard is not in keypad mode.

i
I
i
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SET OUTPUT m
Determines the names of new output files and closes current output
files.

FORMAT SET OUTPUT filename

Command Qualifiers Defaults
/PLOTTABLE /PLOTTABLE

/PRINTABLE /NOPRINTABLE I
/ECHOING /ECHOING

restrictions The filename must be a valid VMS filename. U

prompts _ilename: I

command filenameI
parameters

The name(s) of the newly created output file(s). -

DESCRIPTION There are three different outputs from the shadow program. One
is an echo of the input set from the input processor. Another is
a line printer output of the shadow map. The third is an output I
suitable for input to a separate plotting program. The set output
command opens these files for the code. The name of the file opened
is specified as the filename parameter. The filetypes are set by the I
command automatically, so that only the filename need be specified.

COMMAND /PLOTTABLE
QUALIFIERS /NOPLUTTABLE

Causes a plottable output file to be produced. This is the default.

Specifying /NOPLOT will override this default.

/PRINTABLE

/NOPRINTABLE I
Causes an output file to be produced which is suitable for printing
on a standard line printer. /NOPRINT is the default. Specifying

/PRINT will override this default.

/ECHOING
/NOECHOING I
Causes the input echo to be saved in a file when a new input set is
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read. /ECHOING is the default. Specifying /NOECHO will override
this default.

* EXAMPLES

SHADOW> SET OUT AN5S1
Plotting file is: USERI: [RJM.NASIAN5S1.PLT:1
Printer file is: .NLAO: [JFOROO7.DAT;
Input echo file: USERi: [RJM.NAS]AN6S1 .LIS;i
SHADOW> SET OUT AN5S1 /PRINT
Plotting file is: USER1: (RJM.NAS]AN5S1.PLT;2
Printer file is: USERI: (RJM.NAS]AN5SI .PRT;1
Input echo file: USERI: [RJM.NAS)AN5S1 .LIS;2

SHADOW> SET OUT ANBSI /NOPLOT /NOECHO /PRINT
Plotting file is: _.NLAO[j]FORO1O.DAT;
Printer file is: USERi: [RJM.NAS)AN5S1.PRT;2
Input echo file: _.NLAO:]F0ROO6.DAT;
SHADOW> SET OUT AN5S1
Plotting file is: USERI: [RJM.NAS]AN5Sl.PLT;3
Printer file is: _.NLAO:[FOR0O7.DAT;
Input echo file: USERI: [RJM.NASJAN5S1 .LIS;3

The above examples show the operation of the SET OUTPUT com-
mand. Note that the printer file is not produced by default, and the1 device NLAO: (the null device) is where the output is discarded.
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SET PATTERN-CUT
Specifies the pattern cut coordinate system.

FORMAT SET PATTERN-CUT

Command Qualifiers Defaults i
None. None.

~I

restrictions The specified coordinate axes must be orthogonal.

prompts Please input THZP,PHZP,THXP,PHXP in degrees:

command None.i
parameters

DESCRIPTION The shadow map window is specified relative to the pattern-cut co-
ordinate system. This system can be changed to facilitate easier
specification of this window relative to the blocking object coordi-
nate system.

COMMAND

QUALIFIERS None.

EXAMPLES

SHADOW> SET PAT
Please input THZPPHZPTHXPPHXP in degrees: 0, -54. 265.6, 45. 0, 135
* The following rotations are used for ALL subsequent inputs: *

* VPC(1,1)= -0.70711 VPC(1,2)= -0.70711 VPC(1,3)- 0.00000 *
* VPC(2,1)= 0.70711 VPC(2.2)- -0.70711 VPC(2,3)- 0.00000 *
* VPC(3,1)- 0.00000 VPC(3.2)= 0.00000 VPC(3,3)= 1.00000 *

The pattern-cut coordinate system shown has been set up.

I
I
I
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SET SCALE-FACTOR
Sets a new value for the uniform scale factor.

FORMAT SET SCALE-FACTOR

Command Qualifiers Defaults
None. None.

restrictions The scale factor may not be specified on the command line.I
prompts Please input a uniform scale factor:

command
parameters

DESCRIPTION In order to allow for more flexibility in specifying input, an additional
scale factor may be applied to numerical inputs. The default value

C of this command is 1.

COMMAND

QUALIFIERS None.

EXAMPLES

SHADOW> SET SCALE
Please input a uniform scale factor: 5.5

The uniform scale factor is 5.50000000I
The uniform scale factor has been changed to 5.5.

I
I
I
U
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SET UNITS
Sets the default units for the entry of numeric values. Allowable
units are Meters, Feet, Inches.

FORMAT SET UNITS keyword

Command Qualifiers Defaults

None. None.

restrictions None.

prompts -inches, feet, or meters: 3
command
parameters Keyword may be one of the following:

o METERS

o FEET

o INCHES

DESCRIPTION When the antenna location is set, these are the units applied to the
specified position. Internal calculations are always done in meters.

COMMANDNoe

QUALIFIERS None.

EXAMPLES

SHADOW> SET UNI FEET m

This example sets the default units to feet.

I
I
I
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I
Sets parameters for windowing of the output.

FORMAT SET WINDOW

Command Qualifiers Defaults
None. None.

restrictions The maximum span of theta must be less than 180 degrees. The
maximum span of phi must be less than 360 degrees. The maximum
resolution is a function of the specified range for both theta and phi.
None of these parameters is specified on the command line.

prompts Please enter a new range for theta (lower,higher):
Please enter a new THETA resolution in degrees/pixel:
Please enter a new range for phi (lower,higher):
Please enter a new PHI resolution in degrees/pixel:

command None.
* parameters

DESCRIPTION In order to be more flexible on the presentation of the output, a win-
dowing feature was included so that portions of theta-phi space may
be mapped onto a larger output surface. The set window command
does this by prompting for the desired range of displayed theta and
phi, and the desired levels of resolution. The default window displays
the entire range of theta and phi at a resolution of 2 degrees/pixel
in both directions.

COMMAND None.
QUALIFIERS

3EXAMPLES
SHADOW> SET WINDOW
The current range of theta in degrees is O.O000000E+00 to 180.0000

with a resolution of 2.000000 degrees/pixel.
The current range of phi in degrees is O.O000000E+00 to 360.0000
with a resolution of 2.000000 degrees/pixel.
Please enter a new range for theta (lowerhigher): 30.40
Please enter a new THETA resolution in degrees/pixel: .53Please enter a new range for phi (lower.higher): 46.90
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i
Please enter a new PHI resolution in degrees/pixel: .5 i
The current range of theta in degrees is 30.00000 to 40.00000
with a resolution of 0.5000000 degrees/pixel.
The current range of phi in degrees is 45.00000 to 90.00000
with a resolution of 0.5000000 degrees/pixel.

The set window command above first displays the current window i
settings (which also happen to be the default settings), then prompts
for new values. The new values are then also shown.

I
i
I
I
[
I
I
I
i
i
I
i
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SHOW ANTENNA-LOCATION
Display the current antenna position.

FORMAT SHOW ANTENNA-LOCATION

Command Qualifiers Defaults
None. None.

restrictions None.I
prompts None.

command None.

parameters

DESCRIPTION The antenna location is displayed in both the current default units
and the Reference Coordinate System.

COMMAND None.
QUALIFIERS

EXAMPLES

SHADOW> SHO ANT
Antenna in RCS (meters): 2.00000 3.00000 4.00000

Definit system (meters): 2.00000 3.00000 4.00000

UThis command displays the current antenna location in both the
reference coordinate systems (RCS) and the current default units,3which are also meters in this example.
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SHOW COORDINATES
Displays the default transformation applied to antenna placement
commands.

FORMAT SHOW COORDINATES

Command Qualifiers Defaults
None. None.

restrictions None.

prompts None.

command
parameters Noe

DESCRIPTION The antenna location is input in terms of an anteana coordinate

system. This command displays the orientation of this system.

COMMAND

QUALIFIERS 
None.

EXAMPLES

SHADOW> SHO COORD
* VRS(1,1)u 1.00000 VRS(1,2)= 0.00000 VRS(1.3)= 0.00000 *

* VRS(2.1)n 0.00000 VRS(2,2)- 1.00000 VRS(2,3)- 0.00000 *
* VRS(3.1)- 0.00000 VRS(3,2)s 0.00000 VRS(3,3)- 1.00000 l

In this example, the antenna coordinate system is coincident with

the reference coordinate system.

I
I
I
I
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SHOW FILL-CHARACTER
Displays the current output fill modes.

FORMAT SHOW FILL

Command Qualifiers Defaults
None. None.

restrictions None.I
prompts None.

I command
parameters

DESCRIPTION The output may be generated in one of three modes. For a detailed
description of the possible modes, see the SET FILL command.

I COMMAND
QUALIFIERS

I EXAMPLES

SHADOW> SHOW FILL
Plate 6 is tagged with [P]

All other geometry tagged with [*]

I In the above example, the sixth plate of the input set is tagged with
the ASCII character "P". The SET FILL command has many more

I examples.

I
I
I
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SHOW INPUT-SETi
Displays the name of the file from which the current geometry was
defined.I

FORMAT SHOW INPUT-SET

Command Qualifiers Defaults
None. None.

restrictions None.

prompts None.

command None.
parameters

DESCRIPTION The input set is determined with the SET INPUT command. The
SHOW INPUT command echoes this input set filename.

COMMAND NI
QUALIFIERS None.

EXAMPLES

SHADOW> SHOW INPUT

The current input set is

USERI: [RJM.NAS]AN5S1 .INP;1
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SHOW KEYPAD-MODE
Displays the current state of the keyboard.

FORMAT SHOW KEYpADMODE

Command Qualifiers Defaults
* None. None.

restrictions None.I
prompts None.

I command None.

parameters

DESCRIPTION The keypad of most DEC terminals can be in one of two states, nu-
meric mode or keypad mode. In numeric mode, the keypad buttons
represent the numbers and symbols printed on the keys. In keypad
mode, the keys may be defined to provide functions, in much the
same way as they do in DCL. The keypad definitions are established
by a startup file called SHADOW.KPD in the current default direc-
tory.

COMMAND None.

QUALIFIERS

EXAMPLES

SHADOW> SHOW KEYPAD

The keyboard is not in keypad mode.

The keypad was not in keypad mode in this example.

I
I
I
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SHOW OUTPUT
Displays the names of the current output files. 3

FORMAT SHOW OUTPUT

Command Qualifiers Defaults I
None. None.

restrictions None. i

prompts None.

command None. I
parameters

DESCRIPTION There are three possible output files produced by the shadow pro-
gram. One is for plotting with a separate plotting program and has a
filetype of .PLT. The second is a line-printer formatted output with
a filetype of .PRT. The third is the input set listing echo, which may
be redirected into a file. Its filetype is .LIS.

COMMAND None.
QUALIFIERS

EXAMPLES 3
SHADOW> SET OUTPUT EXAMPLE3 /PRINT
SHADOW> SHOW OUTPUT

Plotting file is: USER1: (RJM.NASJEXAMPLE3.PLT;1
Printer file is: USERI:[RJM.NAS)EXAMPLE3.PRT;1
Input echo file: USER1: [RJM.NAS]EXAMPLE3.LIS; 1 I

This example shows how a SET OUTPUT commuand creates the
names shown for output files. See the SET OUTPUT command
description for more details.

7
I
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SHOW PATTERN-CUT
Displays the pattern-cut coordinate system transformation matrix.

FORMAT SHOW PATTERN-CUT

Command Qualifiers Defaults
None. None.

restrictions None.

prompts None.

command None.3 parameters

DESCRIPTION The shadow map window is specified relative to the pattern-cut co-
ordinate system. This system can be changed to facilitate easier
specification of this window relative to the blocking object's coor-
dinate system, that is, the reference coordinat system. For more3information, see the SET PATTERN command on page 66.

COMMAND
QUALIFIERS None.

EXAMPLES

SHADOW> SHOW PATT

* The following rotations are used for ALL subsequent inputs: *

* VPC(1.1)- -0.70711 VPC(I.2)= -0.70711 VPC(I.3)= 0.00000 *
* VPC(2,1)= 0.70711 VPC(2.2)f -0.70711 VPC(2,3)= 0.00000 *

* VPC(3.1)= 0.00000 VPC(3,2)- 0.00000 VPC(3.3)- 1.00000 *

U The pattern-cut coordinate system shown has been set up.

I
I
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SHOW SCALE-FACTOR
Displays the uniform scale factor currently in effect. 3

FORMAT SHOW SCALE-FACTOR

Command Qualifiers Defaults I
None. None. [

restrictions None.

prompts None.

command None. I
parameters

DESCRIPTION The SET SCALE-FACTOR command can set a uniform scale factor
on subsequent antenna inputs. It allows an extra scaling ofi the
inputs.

COMMAND

QUALIFIERS 
None.

EXAMPLES I
SHADOW> SHOW SCALE

The uniform scale factor is 1.00000000

The above scale factor is the default. It has not been changed with I
SET SCALE.

I
I
I
I
I
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I
I SDisplays the current units in effect. Valid units are meters, feet, and

inches.

I FORMAT SHOW UNITS

Command Qualifiers Defaults
None. None.

* restrictions None.

* prompts None.

command None.
parameters

DESCRIPTION There are three different units in which antenna locations may be
specified. This command displays the units currently in effect. The

SET UNITS command changes the default units.

COMMAND None.
QUALIFIERS

*EXAMPLES

SHADOW> SHOW UNITSUThe current units are feet

I
1
1
1
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SHOW WINDOW
Displays the current window parameters.

FORMAT SHOW WINDOW

Command Qualifiers Defaults
None. None.

restrictions None. l
prompts None.

command I
parameters

DESCRIPTION The output can be windowed onto a smaller range of theta or phi, m
with any desired resolution. The parameters for this windowing are

established by the SET WINDOW command. m

COMMAND

QUALIFIERS N

EXAMPLES

SHADOW> SHOW WIND 3
The current range of theta in degrees is O.O000000E+0O to 180.0000
with a resolution of 2.000000 degrees/pixel.
The current range of phi in degrees is O.OOOOOOOE+00 to 360.0000

with a resolution of 2.000000 degrees/pixel.

In this case, the window is set to its default range with a resolution m
of two degrees/pixel.

I
I
U
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* Chapter 6

Interpretation of the Output

I The final product of the obscuration code, SHADOW, is a map of the projected shadow
of a defined object onto the far zone sphere with its center at the antenna location. The
map is composed of pixels with the size and range specified by the user. The obscuration
code provides complete control over the parameters needed to define the map and provides
a line printer output or a plottable file that can be used by an external plotting code. This
chapter outlines the details of defining, obtaining, and interpreting the shadow map.

For this discussion, the far zone sphere can be viewed as being ironed out into a flat
plane, that is, a Mercator's projection with the angle phi along the x axis and the angle
theta along the y axis. Using the VF non-interactive command or the SET WINDOW
interactive command, the user can choose starting angles, incremental step size which is
the resolution of the map, and the total number of steps or pixels for both the theta and
phi angles. This, of course, also dictates the stopping angles of the map which it computes.
The default is for theta to vary from 0 to 180 degrees in steps of 2 degrees for a total of
91 pixels, and for phi to vary from 0 to 360 in steps of 2 for a total of 181 pixels. The
interactive command SET WINDOW allows these parameters to be changed at any time
during a session. It asks for the starting and stopping angle and the resolution which is
the step size and it computes the number of pixels for each angle. These angles are defined
with respect to the pattern coordinate system, which is specified by the first set of angles
in the VF command or by the SET PATTERN command. The default is for the pattern
coordinate system to be the same as the reference coordinate system.

As discussed in Chapter 2, the code computes the shadow by first projecting the objects
border onto the far zone sphere and then filling in between the borders. A pixel is considered
to be filled if the border at least passes through more than half the distance to the center
of a pixel. It determines this by rounding the theta and phi angles defining the border to
the nearest integer with respect to the resolution size of the pixel, which is the step size.
This sometimes appears to produce a ragged border around the edges of the shadow if the
border is very curved. Note that a straight edged plate projects a shadow that is curved
in border. In addition, this is dependent on the coordinate system in which the shadow is
viewed. Chapter 7 presents specific examples of these types of maps.

The shadow is represented by an ASCII character being placed in an array corresponding
to the integerized theta and phi angles. A clear viewing point is left blank. The choice of
the character that is placed in the pixel can be controlled by the user. The default is for
an "X" to be used as a fill character. Interactivly this can be changed using the SET FILL
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command. Noninteractivly, these are hard-wired into the source code.

For debugging purposes or so that the user can get a feel for which plates and cylinders I
are shadowing which regions of space a highlighting feature has been provided. The SET
FILL/SEQUENTIAL command tags each plate and cylinder with its own uniquie fill char-
acter. The first plate starts with "A" and each succeeding plate is incremented up by one
ASCII character. The first cylinder starts with "1" and each succeeding cylinder is incre-
mented up by one ASCII character. Note that if there are a lot of plates and/or cylinders,
the fill characters will eventually get into some of the more seldom used ASCII characters,
Also note that in this mode of filling, the code superimposes the latest calculated shadow
for a plate or cylinder on top of the shadow map. This means that the character in a pixel
for a finished map will represent the last object that the code calculated a shadow for and
not the object that is located closest to the observer.

In order to get around the ambiguous behavior of highlighting the plates and cylinders
by order of processing rather than by location, the user can instead use the standard fill I
character for all plates and cylinders and highlight one particular specified object. The
command SET FILL/PLATE = (number,character) or SET FILL/CYLINDER = (num-
ber,character) will highlight the chosen plate or cylinder against the regular fill character.
The plate or cylinder options are mutually exclusive. It represents the shadow of the whole
plate or cylinder that is tagged. A non interactive command has not been provided for
these fill features. The user can change the fill characters and mode in the INIT subroutine.

The output that the user sees can come in three forms. The first type of output comes
from an echo of the command set that is read from the input file on log'cal unit #5. The
output is sent to logical unit #6, which is normally assigned to a default file type of .LIS
on a VAX in the interactive mode. An ASCII file of the shadow map is written to logical
unit #7, which is normally assigned to a default file type of .PRT on a VAX. A binary file 3
of the shadow map that can be used to transfer information to another code to plot the
map is sent to logical unit #10, which is normally assigned to a default file type of .PLT
on a VAX.

In the interactive mode, the input set can be opened using the SET OUTPUT com-
mand. The output files can be opened and closed using the SET OUTPUT /ECHOING,
/PRINTABLE, /PLOTTABLE commands, respectively. In the non-interactive mode, they I
can be controlled by using system commands, such as ASSIGN on the VAX. In the inter-
active mode, the output files should generally be set first, so that the code will have the
desired information as to where to sent the echo back information. In addition, once the
code is run and it is desired to see the results, it is possible to print or plot the results using
the SPAWN ("$") command. The files that are desired to be printed or plotted, however,
must be closed first, that is, the SET OUTPUT command should be given again reassigning n
the files to another name, a null device, or the printing device. This will close the files and
allow them to be accessed. Of course, it is important to remember to reopen them after the
user is finished and wants to run more results. Presently, the echo, printable, and plottable 3
map files will accumulate information until they are closed.

Generally, the code will be used to produce plottable files of the shadow maps with the
printable file being used for debug purposes. Plotted maps are small and nicer to look at. I
Unfortunately, graphical routines are presently system dependent. A plotting code for a
NCAR [51, has been provided, however, in Chapter 13. This is one example of how the
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data of the shadow map can be plotted. Examples of both the printed and plotted maps
are illustrated in the examples of Chapter 7. It should be noted that due to the limited
amount of space across the width of a line printer, a printed map will be broken up into
widths that will fit onto the width of the paper if it is too wide. The map will come out in
as many strips as necessary to produce the whole map. Plotted maps should not have this
problem since the individual pixels can be graphed very close together.

I
I
I
I
I
I
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Chapter7 I

Examples i
I

The following examples are used to illustrate the various features of the SHADOW com-
puter code. Each example is designed to show how a set of non-interactive and interactive
commands can be put together to solve a problem. The beginner can use the examples

in this chapter to learn more about the code. In addition, these examples can be used to
ensure that the code is operating correctly on your system. These examples were run on a
DEC VAX 11/780 computer using version 4 of the VMS operating system.

The shadow maps shown here are presented mostly with the line printer output, since
this is generally the most transportable. Plotted output would normally be preferred in a
design situation. A few examples of this type of output are also given.

II
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7.1 Example 1: A Plate

The first example is a four-cornered plate centered at the origin and situated in the X-Y
plane. The antenna is located on the positive Z axis. It was generated with the following
input files and commands. The commands were:

$ RUN SHADOW
SHADOW> SET OUT PLAEX1/NOPLOT/PRINT

SHADOW> SET INP PLAEX
SHADOW> SET UNI METERS
SHADOW> SET WIND

90, 180

1.0
0., 360
6.

SHADOW> SET ANT
SHADOW> 0,0,8
SHADOW> SHADOW

SHADOW> EXIT

* The input set defining the plate was the following:

CM: SIMPLE PLATE TEST SET
CE: RCS INPUT SET
UN:
1

PG: THE PLATE IS 400 SQUARE-METERS.

I 4,0
-10.0, +10.0, 0.0
-10.0, -10.0, 0.0
+10.0, -10.0, 0.0

+10.0, +10.0, 0.0
XQ:
Ell:

I
I
I
I
I
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The output this produced was the following:

ANiTIIA (RCS) - ( 0.0000. 0.0000. 5.0000 ) 1N NITEIS INIPUT SET: UBUIAZ1JM.NAS.MAXJPLAZX.IW65

THETA MDEINIM)
t0.00 100.00 110.00 120.00 110.00 140.0 150'S.00 160.00 170.00 180.00

0.00 xxxwxxxxxxxxUxxxxxxrxxXXXXX)O)~x o~xxx~xxxxxxxxxxXX
5.00 XXXXXr,;X)XXX2X DXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX)X

10.00 XX~xxXXXXXXXXrCXXXXXxxxxxxxxxxxxxxxxxxxxxxXXX)DXXXXx
15.00 mDXXXXXnXXXXXXXUXXXDXXXXXXXXXXXXXXXXXXXXXXxxxnXI
20.00 1txxxx2cxxxxxXXXXXXXXXXXXXXXXXX XXXKXXXXXXXXXXXXXX
25.00 XXXXXXXXXXXXXXXXXXXXXXXX1 XX)DXXXXXXXXXXXXXXXXXXXX
35.00 XXXXXXXXX)XXXXXXXXXXXXXXXXXJ I CXXXXXXXXXXXXXXXXXXXXXMXI
30.00 . )XXXUXXXXXXXXXXXXXXXXXXXXX 1 WXMXXXXXXXXXXXXXXfl
40.00 XIXXXXX)XXXXXX)XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXX XXXXX
45 .00 XXXXXXXXXXXXXXXXXXXXXXX=XXX) =XXXXXX)XXXXXXXXCXXXXXXX

50.00 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXK)XXXXXXXXXU.XXXXXX)
55.00 XXXXXXXXXXX)XX(XXXX~XXXXXXXXXXXXXXXXXXXXXX D=XXX

60.00 XXXXXXXXDXXXXXXXXXXXXX)DXXXXXXXXXXUXX)=XXXXXUXXXt

75.00 DXX)cxxmxx)X=XXXXX)=XXXDO
80.00 )(XXXXXYXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXX0XX
85.00 W))XXXXXXXXlT X~ X Xx~xxxoxxxxx ) =
90.00 lxxxxxxxxxxxxxxxxxxxXXX) 1 XXXXXXXXXXXXXXXXXXUXX
90.00 ImxxxxxxxxxxxxxIU XXXDCxxxmxxxxxxxxxxXXXXXUE

100.00 )xxxxrxxUxxcxxxX mxx ~xIxxX).XEXXXXXXXXXXXXXXX)XXDX1
105.00 XXXXXX)XXXXXXXXXXXXXXXX XX-XMXXXXXXXXXXXXXflXO
110.00 XX2XXUXXXX~txx xxxxumxXXXXXXXU)Doxxootx
115.00 )XXXXXXXXXXXXXUXXXXXXX1XXXXXXXXXX)XXXXOXXrXX
120.00 XXXXXXXXXXXXXXXXX )=DXUXXflXXXXXX EfXXXXXXXXXX
126 .00 IXXXXXXXXXXXXXXXXXXX2XXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXT
130.00 lxrxx~xIxx)XXXXXXXXXXXKXXXXX XXXXXXXXXXXXXXXXXXXXXXXX
135.00 XXIXXXXX(flXXXXXXXXXXXXXXXXXX0XXXYXXXXXXXXXXX1DXXXXXmxxx
140.00 XXDXXKXXXXKXXXXXX)xxxIoaxXXXXXX xxflxxxxxXXXXXXXXDDMMX
145.00 UXX=XXXXXXXXXXXXXX - XXX)DDDD XX)OXXXXXXXXXXX)XXX
150 .00 X)XXXxXXXXXXKXXXXX)DXXX(xxxxXXXXXXXXXXX X)OXxDX I
155.00 XXXXXXXXrK]X)XXXXXXX(XXXKXmXXOXKXXXXXUXUIXXXXIXX=
160.00 XXXXXXX)Cxxxxxxxxxxx xxXXXX)XXXXXXXnXXX)DD)XXXXDXXn
166.00 XXXXXXXIXXXXXXXXXXDUD=XXXXX=O =
170.00 XflxUfXXXXXXXXXXlXXXXXXXXXX~XXXXXXXXX)DDD~lxxx
176 .00 xxxxxxxxxxxxxxxrxxxxxx)XXXXXXXDooxoorxx)o
180.00 XxTxxxxxxxxxIxxxxXXXXXfXXXXXDXXXXXXXXXXX)0X)
185.00 XXXXXXX

100.00 XX2XXXXXXXXXXXXXXX XXXXXXXXXXX)XXX MflXDW
195.00 )XZXXXXXXXX)RXXX XXOOD(XX000jxxmxxxxXono

200 00 XMXXrMXXXXXXXXXXX)DDD=)X)ODODOCDo

2(50.00 MXflUUXXXXXXXXX
210.00 mXXXXXXXXXXOXXXXXXXXX xxguxxxxxxxO
225.00 XXXXXOXXXXXXXXXXX)XXXXXXx(XXXXXD )00
220 .00 XXXXXXXXXXX CX)XXXXXXXX)XXXX)0XXXX X XXXKXXnn
220.00 XXXXXXXOXXXXXXXXXXXXX X=XDaX)OXXXXXX XX)D X

235 00 )XXXXXXXX)fXXXXDLflXXXXXXXXXXXXXXMXXXXXXXXXX)XflU
240 .00 XXXXIXXX)DXXXXXXXM==XX XXXX XXX10

245.00 XXXXXXXXXXXXXXXXXXXXXXXXD(XX)00000[DE=
250.00 )DXXXXX0)(X xXxXDXXXu= =XXumXxxX xxnm00000X30
255.00 XKXrcxxxxxXXXXxXXxnMXX XXXDXXD M XD

265 00 ZIXXXX()XXXXXIXXXflXXXXXXXXXXXXXXXXXXXXXXXXU
210.00 IXXDXXXUXXXXXXXXXXMXXXXXXXX)()OMxxxx
275.00 XflXXXXXXXX xxxxx3xxxXXXXXXXXXXXc)XXXXXXXXxXXXXIXXXXYI
280.00 XXXXXXXX)D~xxIxUXXXXXXXXXXXXXXX.X)clXXX (000()o
20.00 XX[=X(XX)DXXX)(XXXXXXXXXXXXXKXXXXXXX)0o
290.00 ~XXXXMXIXXXXTXXXXXXX
200.00 X~uun xxxxxuXX~XiXMxxx=[)XX =O)x M X

295.00 XXXX XXXXAXXAAXX
805.00 fXXXXXXX .XXXXXXAXXAXJLXX

320.00 XXXXXXXXMXXXD)xxxxxoooxocKX)Onoooou(
330.00 XIUXXXXXXXXXXXIXXXXXX1XDIXXUX______________________
325.00 UfXXXXXXXXX) =XXX XXXXXXXXAXX)O=D)

335.00 XXXXXXKMXXXXXMXXXXXD XRKAKKX) M
840.00 XXXXXX)XX)XXXXXXX XX1AAAALXJXXXX

855.00 xxxxmxx

860.00

86
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I 7.2 Example 2: A Different Plate

This example is another four-cornered plate, but this time the antenna is located at the
origin, and the plate is centered along the positive Y axis and is normal to it.

The commands were:

$ RUN SHADOW

SHADOW> SET OUT PLAEX2/NOPLOT/PRINT
SHADOW> SET INP PLAEX2
SHADOW> SET UNI METERS
SHADOW> SET WIND

0, 180

I 5.
SHADOW> SET ANT

0,0,0
SHADOW> SHADOW
SHADOW> EXIT
$ EXIT

The input set defining the plate was the following:

CM: SIMPLE PLATE TEST SET
CE: RCS INPUT SET

I
PG: THE PLATE IS 400 SQUARE-METERS.I 40
-10.0, 8, +10,0
-10.0, 8, -10.0
+10.0, 8, -10.0
+10.0, 8, +10.0

SENXQ:

I
I

I

3!8
I



The output generated by the code was the following: UMA2.N2
£3T11A3 (SCS) - ( 0.0000. 0.0000. 0.0000 ) 10 ORIRhI INPUTIS33: 911111:11JUNE Lf2.U~

0.00 20.00 40.00 00.00 30.00 100.00 120.00 140.00 100.00 180.0)

0. 00
5.00

i5.00
20.00
25.00
80.00 _ _ _ _ _ _ _

40.00

50.00 OD= xx-KK
55.00
60.00 I'OODDO M
85.00 MX
75.00 A - I 'r

35.00 mCXU XXXXXXM111119~N1111 C1 XX10m
00.00 mxxm~m v VWO COC

35.00
100.00
105.00

110.0Z

125.00 110

11111-::
145 00

130.00

Igo.



I
7.3 Example 3: The First Plate Revisited

The current example is deceptive. Both the input geometry and the source location are
identical with the first plate example, but the obscuration output is identical to the second
examplel A closer of the input sets reveals the the two examples are really the same
geometry, but defined in different orientations with respect to the Reference Coordinate
System. The third example takes advantage of this fact and uses the SET PATTERN-CUT
command to reorient the coordinate system of the antenna. The result is that while the
geometry is defined the same as the first example, the output resembles the second example.The commands to generate the example were:

$ RUN SHADOW
SHADOW> SET OUT PLAEX3/NOPLOT/PRINT
SHADOW> SET INiP PLAEX
SHADOW> SET UNI METERS
SHADOW> SET WIlD

0.180

S.0

* 5.

SHADOW> SET AIT
0,0.8

SHADOW> SET PATT
90., +90., 90., 0.

SHADOW> SHADOW
SHADOW> EXIT
$ EXIT

I The input set defining the plate was the same one used in example one. It is:

CM: SIMPLE PLATE TEST SET
CE: RCS INPUT SET
UN:
I

PG: THE PLATE IS 400 SQUARE-METERS.
4 0
-10.0, +10.0, 0.0
-10.0, -10.0, 0.0
+10.0, -10.0. 0.0
+10.0, +10.0, 0.0
XQ:

EN:

I
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The output generated by the code was the following:
ANTENNA (ACS) - ( 0.000. 0.000. 9.0000 ) 11 MNSUM 2311 : U0111:CIN.MANIJIIAR.111IS

0.60 20.00 40.00 60.00 30.00 100.00 120.00 140.00 160.00 1010.0

5. 001
10.00

10.00

20.00
25.00

310.00
40.00 .........
45.00
50.0010
55.00
0.00 ________ _______

66.00
10.00 OO
75.00 XJ
00.00 -o
05.00 xvnIOOXX
00. 00 X~oD xxxxx= "S000

100.0-----

170.00 1x XMR" r il Fr

130.00 M

146.
160.
islilI
00U
00I
170 0I
M 0I
180.00

90



I.

I 7.4 Example 4: A Non-Interactive Version of Example 1

This example illustrates an input set for non-interactive use of the code. The main program
has been changed to the non-interactive version and non-interactive subroutines were not
linked into the code. The input set is the same as Example 1, except that the source and
window have been define using the SG and VF commands, respectively. Note that these
commands can also be used in the interactive mode also to hard wire the antenna location
and window as a default case. The output is not shown here because it is identical to that
of Example 1.

The input set defining the plate is the following:

CM: SIMPLE PLATE TEST SET
CE: RCS INPUT SET
UN:
1
PC: THE PLATE IS 400 SQUARE-METERS.
40
-10.0. +10.0. 0.0
-10.0, -10.0, 0.0
+10.0. -10.0, 0.0
+10.0, +10.0, 0.0
SC: THE SOURCE LOCATION
0.,0.,8.
0. ,0. ,90. ,0.
-1,0.6,0.
1.,0.
VF: VIIIDOV SIZE
0. ,90..0.
T,O. ,2. ,91

0. .2. ,181
XQ:
Ell:I

I
I
I
I
I

I



I
7.5 Example 5: An Elliptic Cylinder

This example is consists of one elliptic cylinder centered on the origin with its axis directed
along the Y axis. Three different source locations are presented with this single example.

The commands were:

$ RUN SHADOW
SHADOW> SET OUT CYLEX1/NOPLOT/PRINT
SHADOW> SET INP CYLEXI
SHADOW> SET UNI 14ETERS
SHADOW> SET WIND
130.180
0.56656666
0..360
5.II
I An overhead view of the cylinder, which is centered on the origin,
I with radii of I and 1, with a a length of 1 meter.
I I
SHADOW> SET AHT
0.0.4SHA DOW> SHADOWI

I A broadside look at the cylinder.I
SHADOW> SET WIIiD
45.135
1.0
220.,310 1
1.26
SHADOW> SET ANT
0.4.0
SHADOW> SHADOWI

I Now a look at the same geometry along the axis of the cylinder.
I I
SHADOW> SET AkT
4.0.0
SHADOW> SET WIND
46,136
1.0
130..220
1.26
SHADOV SHADOW
SHADOW> EXIT
EXITX

The input set defining the plate was the following:

CM: SIMPLE AZACRAFT
CE: RCS INPUT SET
UN:

I
g2 I

I



H CC: FIRST CMINDER
0. .0. .0.
90. .0..3..
2

H N:XQ:

IN

I9



The output generated by the code was the following:

ANlUMNA tICS) s ( M *.0.000U0O 4.0000 ) 13 WTIRS INPUT SIT:U61:31.J.ICZI.4I

TWTA (336312)

10.00 its1A 141.11 146.67 152.22 157.73 16I.M 116. 174.44 10W

20.00 ............................

35.00 _ _ _ _ _ _
40.00
45.00
50.00
U5.00
65.00 IE00o
6 00
7:00xxx
75.00................ .
90.00

35.00

35.00
100.00 MMOO
105.00 OOCI
910.00

115.00__ _ _I
125.00 U112000X0M
120.00 IXOO
1165.0
140.00 Inllu
145.00 I000=_ _rim,_m

150.00 12mXCI2ICXXC ICx
155.00 -100000m
160 .00
1465.00
170.00 111M 1mIF 3
130.00I
175.00 ........
135.00
170.00 XXXXXXXKCOOOOOOOM
135.00 If~EE UU
300. 00 1 m XXKXXOKKmOCXD
205.00
10.00 ~CO CC2 W

210.00

225.00
230.00
235.00 I
245.00 XXX00m

250.00 XKD=0
255.00 ..

260 .0000000M

2056.00I
275.0
20.00
55. 00...... ..
200.00

000.001
005.00
SO16.00.........
M1."0
3M."0m o n a a~ a
M2.00"

343.001....
845.4,

$1500
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*31533 (ICE) *(0.00. 4C0"". 0."00 ) in NSTIU 131NJ UT: U3331(3JN.3A3.NIc1Ll.I3I'4

7331* (330353)
46. 55.00 01.00 IS." IS.00 96.00 105.00 116."0 12S.00 I35.00

M2.26
222.50

225.00
220.25
227 .0SI 220.15
231.26
232.5
233.75
235.00I 236.25
231.5

240."0
241.25
2420

245.00
240.'25
241.60
243.71

253.75n(X
255066X2X ~12XXXO2C
210.25 W~i IXIIXXXXIC
257.5 6 E cohIoXUx5xxx~o

U ~ ~~2.25 :I lXX~
22-7.0 IX I IXOXX5

275.0 XXX)23IXXXNI
271.256CU2~~NC

277.0XII1m2OO2ul
273.75 0000O00XEIOI0C

201.2501, E DIXOXIXX2C OOIXMC

203.75 26XIIXX1~IO
235.00 0000CXXI 000IX2 0=2

287.50
203.75
300.0
291 .26

2995

I"



A313331 (ICS) * 4.000. 9.000. 0.000 ) is13 n INII JUT : U1331:IIU.M.ANIcILIX.11114

41.00 51.00 6,00 T5.00 as.00 35.00 105.00 116.00 125.00 155.00

180.00
131.21
182.50

133.75

140.00
141.25I
142.50
148.75
145.00
146.25
147.50
1437 is
151.256
152.50
158.75

1500

160 .00
161.25 X1~ooxx
162.50xx1xU3x:x

16:.25 IXUE)
is7.50 )OXXX ~xxxxmmxxxxm xUxx~
168.75 ~~XXIXXC XXX
170.00 X m m( XMM00000000

176325

177.50 O

130.000000000

135.00I

133.75 XIX XX10X

191.26 I x 131X1xxx

1:2.50: mI IXX0 1ZXXXXX

200.25

202 .5
208.75
205 .00
204. 25
207. SO

210 .00
211 .25

212.50

216.26
211.50

81
2260.00

96
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5 7.6 Example 6: Two Elliptic Cylinders

This example is consists of two elliptic cylinders equidistant from the origin with axes
coincident and directed along the Y axis. Three different source locations are presented
with this single example.

The commands were:

$ RUN SHADOW
SHADOW> BET OUT CYLEX2/NOPLOT/PRINT
SHADOW> SET INP CYLEX2
SHADOW> SET UNI METERS
SHADOW> SET WIND
130,180
0.566566656

0, ,360
5.

I An overhead view of the 2 cylinders with radii of I and 1,
I with a length of 1 meter each.

SHADOW> SET FILL /CYL-1
SHADOW> SET ANT
0,0,4
SHADOW> SHADOWI!
SHADOW> SET WIND
45,135
1.0
220.- 310

1.25
SHADOW> SET ANT
0.4.0
SHADOW> SHOW FILL
SHADOW> SHADOW

SHADOW> SET ANT
4,0,0
SHADOW> SET WIND

45,135

1.0
130., 220

1.25
SHRADOW> SHOW FILL
SHADOW> SHADOW

SHADOW> EXIT
* EXIT

I The input set defining the plate was the following:

CM: SIMPLE AIRCRAFT

C!: ZCS INPUT SET
IUN:
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CC: FIRST CYLINDER1
0..,-2. ,0.
90. .0. .0. .0.
2

CC: SECOND CYLINDER

0.,.2. .0.N

2

XQ:
EN:3
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* The output generated by the code was the following:

ANTIINA (ACSI * ( 0.0000. 0.0000. 4.0000 ) IN MTEIS INM U I: U3EIIJM.A.NAEJCTLEX2.lNPz2

11TI (3163313
130.00 135.56 141.11 146.67 162.22 1617.73 163.53 166.69 174.44 160.0371l

0a .0

25. 00
10 .00
35.00
40.00
45.00 m~c

30.00
55 .00

65.00 XKK

75.00 00000000XXXX ~X =x i
30.00 AXXXXX XX mmXX

6.00 XXXXXXXXOD00000mrxD

965.00 )XA00(

81000X)rm
t100 XXXIX XX JUXflX~ L AIXII XX)D00IXXU00GXXI
110.00 .XXI X 11 WIIXXXXXXXXXXXXXXXUXXXXXXIZZ

115.00 XAA XXXAnIXXUXXXXXXDI XXXXXXKXXDXXXI ](MX
120.00oIXXXXXfXXXXXX XXXDM)([)
110.00 X MX M X00 =([X M XX XXXXX

115.00 )t xxoo )EXOoxxxxx)UDom

140.00 MD 0=

130.00
155. 00

146000

165.00

170.00

200.00
280.00

10.00

205.00

220. 00
221.00 CCCCCCCC
230.00 CCCCCCCCCCCCCCCCCC235 .00 CCCCCCCCCCCCCCCCCCCCCCCCCCCC
240.00 CCCCCCCeCCCCCCCCCeCCCCCCCCCCCCCCCccCC
245. 00 eCCCCCCCCCCCCCCCCCCCCCCCCCCccceCCCCCCCCCCCCCCC
250.00 CCCCCCCCCeCCCCCCCCCCCCCCCCCCCCCCCCeCCCccCCCCcCc

260.00 eCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCfrfcCCCCCC

270 .00 ecCCCCCCCCCCCCeCeCCC CCCCCCCCCCCCCCCCCCCCCOCCCCC
271.00 CCCCCCCCCCeCCCCCCCCCCCCCCCCeCCCCCCCCCCCCCCCCCCC

230.00 CCCeCCCCCeCCCCCCCCCCCCCCcccccccccCcccccccccccCCC

200.00 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

310.00 CCCCCCCCCCCCCCCCCC

315.00 CCCCCCCC

326.00

33500

340.00

350.00
355.00
360.00

* 99



ANTENINA (RCS) *(0.0000. 4.0000. 0.0000 ) 13 HITERU IRBM SET: U3S1:CJUN.MNA 1)NCYL.18PM2

41.00 55.00 61.00 75.00 85.00 01.00 1 01.00 116.00 126.00 155.00

220.00
221.25
222.50

223. 75

220 .25 XXXXXXXXXXXXI)XXXXIXX
227 .50 X)XXXXXXU(XXIIIXXXXXXXIIIIIIXXXXX
228.75 xIIIXXIIIxxx)=XXXXXIIXXXIXIIXIXIXXI(XXX
230 .00 IIXXXXXIXIII~oXIXIIxIX )MDMX XX
232.50 26 XXXXXXXXIXIX1XXXXXXX IXXx) XXX XXIX) (IXXI I
231 25 XXXXXXXXXXIXXII=)XXXXXXXXXXIIXmXI
233.75 II)XXXIIIIIXXXIIXXXIIIIIIIXXXXXXIXXXI~
235.00
234.26

237.5 *_ _ _ __ _ _ I
240.00 ~ OIXKouxxxxwOX
241.25 ::) XXXI
242.'50 XKX)mXIIXmXX)J
243.75 XX)=Xxxx XI

246.00 IXIXIX --- IXc
240.25 XIIXXXXXIIXXXIIXXIXX
247.5 XXXI
248.76 XXXXX)XX XXXIXIXIXXXXXXIXX Xxx
260.'00 XXXXIXXXX XXXXXIXXXXXXXX III
251 .26 RXXXXIOXXXXXXXXXXXII=XmuX
252.560 IIXXIIXIIIXIXXXXXXXIIXXXXIIXXXXXIIXNXxxxxI
253.75 X)XXXXXXIXIXIIIXXXXXIXXXXXXIXXX IXXXXXXXtxxxx)(XIXXXIOD)X
255.00: xxx IIXIX XxIXXX xXI1XXXX - AAAAAX)XIIIXXXX
26.25 )XXXXXXXXXXXXXXXIXIXXDXXXXX III x
257.50 XXXXXXXXXXXXIXXXIIIIOXIXXXxXA XXXII
258.75 XXXXXX XXXIIXXXCCCCCCCCCCCCCCCC CLXA
260.00 IIXXXXXIIXXXXXXXCCCCCCCCCCCCCCCCCCC ______

261 .25 IIIIIXIXXXIXIXXIICCXXCCCCCcccccccceCCec
262.50 IIIIIXXXXXXXX]XIXIXCCCCCCCCCCCCCCccccccccx
263.75 XXXXIXXXXXXXXXXXXCccccccccccccccccccccx)DCM)XIXXXI)XU
265.00 XXXXXXXXXXXXXXXXXXCCCCCCCCCCCCCCCCCCCCCAAAXXXAAM
24.25 XIIIXMXXXmKKXXXCCCccccccccc( 'eccxxxxOODO
267.50 )XXXXXIIIIIXXXCCCCCCCCCCCCCI.. 'CCCC _ _ _ N0
268.75 XXXIXIXXXXCcIIIXCCCCCCCCCCCCCCCCCCCCCC
270.00 XXXXXXIIIXIXIIIxxIoCCCCCCCCCCCCCCCCCCCCCAAAAXX
2h.26 )XXXIIIXXXXDXIIIXXCCCCCCCCCCCCCCCCCCC C 'I X
272.50 XEXIXIXXXXXXXXXXCCCCCCCCCCCCCCCCCCCCCXOXXKIDDL
273.75 XXIIIIIUXXcccccccccccccccCCCCI.IIU

275.00 IIXXIIXXXXXXICCCccccccccccceCCCCcC
276.25: xx XRXCCCCCCCCCCCCCCCCCCCCCX) 0X
27..75 IXXIXIIXXXXXXIXXXIXMCCCCCCCCCCCCCCCC CCi~,IPN~~nnr 1)
280.00 XXXXXXXDXXXXIXXXXCCCCCCCCCCccccccceCC
281.25 XIIXXMXIIIXXIXXXXIMCCCCCCCCCCCC CCCXXXUXXCIxxx~xxXm
282.50 ___ __ __ ___ __ __ _
283.75 )MX)0XXKXKXXDXXDDOD)= I1V~
285.00 111 XIIIX)00
286.25 X X--- - ---

287.60

288.75 ____ ____ ____ __

291.28 IXXXXInxxx(D IDXXO)W(=
292.50 XXXXIXII I
293.75 )0((xxxXXX)~xnn lrrlXXD~oDo )XX
295.00 mvfoo3000~X m 30000

296265

298.75 m X I innnnilnipnn.......... MT
300.00 I l lm wni ffxo((X
301 .256X IX XIIO~ m IIX
302.50

305.00 U 11111
301.75 XXXII11m W

307 .50 IXXX I XXXXIXXIAX1X AIIXX"XMX' TXIXI IT

100



IANTINNA (RS) *C4.0000. 0.0000, 0.0000 )IN NITEUS iNpuT SIT: 6ISI:IUJN.AS.NAI3CTL1I2.IUPj2

1111A (DEM5113)
45.00 5.0 65.00 75.00 35.00 N5.00 105.00 111.00 121.0 155.NS00

150.00

11 146 )XnXX XXXXXXXXXXXXXmm
147.60 ~1XXXXXXXXXXXXXXXXXXX])XXXX
140.'75 xxxxxxxxxxx

150.00 = X= UmMXX
141 .25 xxxxxxxmxxotxxxxy=xixx

152.6 XUIXXXXXXXI XXUX1XTXXXX=
155.00xWxxxxKXXXM

1.7 2:U)XXXXXXX(XXXXXXMXXXXillXXXXXr
161.25 UXXU=DXXIXXXXZXXXU=X)XXM
160.00 xxxxxxxxxxxxxxxxxxMXO

I : 2 . ?160XJCX XXXXX))

16875 XXXXXXIXXXXXXXXXXX
160.75 X XIXMXX)=

150.00= 
=)X=XXt

13:20 XXX~xrxx~

1 113.75
100.00
171.256CCC
102. 50 CCCCC

28 00 
CCCCCCCCCCC

1c2c60cCCccCccccccccccC~CC

2005.00 CCCCCCCCCCCCCCCCCCCCCCCCCCC
216'25 0cccccccccccccccccccccccccCC

20. 00 ccccccccccc~CCCCCCCCCCCCCCeC

2I ecccccccccccccc
20.Icccccccecccceccc

208.6 cccccccccccccccccccc101 c

2I.0eeccececeeccecccc



I
7.7 Example 7: A Space Station Model 3
This example uses a space station, shown in Figure 7.1, that has been provided by NASA,
Langley. The computer model is illustrated in Figure 7.2. It is an demonstrates how to use
the windowing and highlighting commands (SET FILL) to effectivly show obscuration. I

The commands were:

$ RUN SHADOW

SHADOW> SET OUT ANSS1 /PRIIT/NOECHO
SHADOW> SET INP AN5S1
SHADOW> SET UNI FEET
SHADOW> SET WIND
0,180

2.0
20. ,290 3
2.5
1

1 Display ONLY plate 6.
! 1
SHADOW> SET FILL " " /PLATE-6
SHADOW> SET ANT

25, 15, 256.5 1
SHADOW> SHADOW
I

I Now make plate 6 stand out from the crowd. 3
SHADOW> SET FILL "I" /PLATE-(6,$)

SHADOW> SET ANT

25. 15, 256.5

SHADOW> SHADOW
$ EXIT

The input set defining the plate was the following: !

CM: *********CASE ANISSI**********

CM: ********OBSCUTIOI**********

CE:
LP:

F
UN: UNITS IN FEET
2

CM: UPPER BOOM

CE:
PG: BOTTOM
40

4.5 49.5 387.

4.6 -49.5 387. I
-4.6 -49.6 387.
-4.5 49.6 387.

PC: +X SIDE
40
4.6 49. 396.

I
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4.6 -49.6 396.
4.6 -49.5 387.
4.5 49.5 387.

CM: UPPER KEEL
CE:
PC: -Y #1
S40

4.5 -4.5 270.
4.5 -4.5 387.
-4.5 -4.5 387.
-4.5 -4.5 270.
PC: +y #1
40
4.6 4.6 270.
-4.5 4.5 270.
-4.6 4.6 387.
4.5 4.5 387.
PC: +X SIDE

40

4.5 4.5 387.
4.6 -4.6 387.
4.5 -4.5 270.

4.5 4.5 270.
CM: LOWER KEEL A EXTEIISION
CE:
PC: +X SIDE

12 0

4.6 22.6 0.
4.6 22.5 99.
4.6 4.6 99.
4.6 4.5 261.
4.5 -4.5 261.
4.5 -4.5 99.

4.5 -22.5 99.
4.5 -22.5 0.
4.5 -13.5 0.
4.5 -13.6 54.
4.5 13.5 64.
4.5 13.6 0.

PC: -Y #1
S40
4.6 -22.6 0.
4.6 -22.6 99.
-4.6 -22.6 99.
-4.5 -22.6 0.
P0: -Y #2
40

4.6 -22.5 99.
4.6 -4.6 99.
-4.6 -4.6 99.

-4.6 -22.6 99.
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I
PG: -Y 03
4 0
4.5 -4.5 99.
4.6 -4.5 261.
-4.5 -4.5 261. 3
-4.5 -4.5 99.
PG: +Y #1
40
4.5 22.5 0.
-4.5 22.5 0.
-4.5 22.5 99.
4.5 22.5 99. 3
PC: +Y #2
40
4.5 22.5 99.
-4.5 22.5 99.
-4.5 4.5 99.
4.5 4.5 99.
PG: +Y #3
40
4.5 4.5 99.
-4.5 4.5 99.
-4.5 4.5 261.
4.5 4.5 261.
CM: 11Ol-ROTATIIIG SECTIOI
CM: OF SOLAR PANEL BOOM
CE:
PG: BOTTOM
40
4.5 49.5 261.
4.5 -49.5 261.
-4.5 -49.5 261. 1
-4.5 49.5 261.
PG: +X SIDE
40
4.5 49.5 270. 3
4.5 -49.5 270.
4.5 -49.5 261.
4.5 49.5 261.
CM: ROTATING SECTION OF
CM: SOLAR PANEL BOOM
CE:
RT: -Y SIDE
0. -54. 265.6
0. 0. 90. 0.
PC: TOP
40
4.6 4.5 4.5
-4.6 4.6 4.6
-4.6 -76.5 4.6
4.6 -76.5 4.6

1
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5PC: BOTTOM
40
4.5 4.5 -4.5
4.6 -76.6 -4.5
-4.6 -76.6 -4.5
-4.6 4.6 -4.5
PC: *X SIDE1= 40

4.6 4.5 4.6
4.5 -76.6 4.6
4.6 -76.6 -4.5
4.6 4.6 -4.5

PG: -X SIDE
40
-4.6 4.6 4.6I -4.5 4.6 -4.5
-4.6 -76.5 -4.5
-4.5 -76.5 4.5
CM: UPPER OUTBOARD SOLAR PAIEL
CE:
RT: -Y OUTBOARD
0. -132. 265.5
0. 0. 90. -52.
PC: -X 82X33

atomm40

-1. 16.5 89.
-1. 16.5 7.
-1. -16.5 7.I -1. -16.5 89.
PC: UPPER 33
401 1. 16.5 89.
-1. 16.5 89.
-1. -16.5 89.
1. -16.5 89.U PC: LOWER 33
40
1. 16.5 7.
1. -16.5 7.

I-1. -16.6 7.
-1. 16.6 7.

PC: I SIDE 82
I 40

1. 16.6 89.
1. 16.5 7.
-1. 16.6 7.

--- 1. 16.6 89.
CM: LOVER OUTBOARD SOLAR PANEL

PC: -X 82X33
40
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I
-1. 16.5 -89.
-1. -16.5 -89.
-1. -16.5 -7. 3
-1. 16.5 -7.

PC: LOWER 33 I
4O0

1. 16.5 -89.

1. -16.5 -89.
-1. -16.5 -89. 1
-1. 16.5 -89.

PC: UPPER 33
4 0
1. 16.5 -7.
-1. 16.5 -7.
-1. -16.6 -7.
1. -16.6 -7.
PC: INSIDE 82
40
1. 16.5 -89.
-1. 16.5 -89. 1
-1. 16.5 -7.
1. 16.5 -7.

CM: UPPER IINBOARD SOLAR PANEL
CE:

RT: -Y INBOARD
0. -78. 265.5

0. 0. 90. -52. U
PC: -X 82X33

-1. 16.6 89.

-1. 16.5 7.
-1. -16.5 7.
-1. -16.5 89.
PC: UPPER 33
40
1. 16.5 89.
-1. 16.5 89.
-1. -16.5 89.

1. -16.5 89.
PC: LOWER 33
4 0
4. 16.6 7.
1. -16.6 T.

-1. -16.5 7.

-1. 16.5 7.

PC: 82 INSIDE

40 I
1. 16.5 89.
1. 16.5 7.

-1. 16.6 7.
-1. 16.5 89. I
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I PC: 82 OUTSIDE

40
1. -16.6 89.
-1. -16.6 89.
-1. -16.6 7.
1. -16.6 7.
CN: LOVER INBOARD SOLAR PANEL
CE:
PC: -X 82X33
4 0
-1. 16.6 -89.
-1. -16.5 -89.
-1. -16.6 -7.
-1. 16.6 -7.
PC: LOWER 33
40
1. 16.6 -89.
1. -16.6 -89.
-1. -16.5 -89.
-1. 16.5 -89.
PC: UPPER 33
S40
1. 16.6 -7.
-1. 16.6 -7.
-1. -16.5 -7.
1. -16.5 -7.
PC: 82 IUSIDE
40
1. 16.6 -89.
-1. 16.6 -89.
-1. 16.6 -7.
1. 16.5 -7.
PC : 82 OUTSIDE
4 0
1. -16.6 -89
1. -16.6 -7.

I-1. -16.6 -7.

-1. -16.6 -89.
CH: ROTATINGO SECTION' OF
CH: SOLAR PAN EL BO0OM

|-."4. .

ItT: +Y SIDE
0. 64. 265.6

I 0. 0.90. 0.

PC: TOP
4 0
4.6 -4.I 4.54.6 76.6 4.6

-4.6 76.6 4.6
-4.6 -4.5 4.6

I PC: BOTTOM
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I
40
4.5 -4.5 -4.5
-4.5 -4.6 -4.5
-4.6 76.6 -4.6
4.6 76.6 -4.6 3
PC: X SIDE
40
4.6 -4.6 4.6 1
4.6 -4.6 -4.6
4.6 76.6 -4.6
4.6 76.6 4.6
PC: -X SIDE
40
-4.6 -4.6 4.6
-4.6 76.6 4.5 

i

-4.5 76.6 -4.6
-4.5 -4.6 -4.5
CM: UPPER OUTBOARD SOLAR PANEL
CE:
RT: +Y OUTBOARD
0. 132. 265.6
0. 0. 90. -62. IPC: -X 82X33
40
-1. 16.6 89.
-1. 16.5 7.I
-1. -16.6 7.
-1. -16.6 89.
PC: UPPER 33
4 0
1. 16.5 89.
-1. 16.5 89. I
-1. -16.6 89.
1. -16.6 89.

PG: LOVER 33
40
1. 16.5 7.
1. -16.5 7.
-1. -16.5 7. I-1. 16.6 7.
PC: INSIDE 82
40
1. -16.6 89.-1. -16.6 89.
-1. -16.5 7.
1. -16.6 .

CM: LOVER OUTBOARD SOLAR PANEL
CE:

P0 -X 82X33
4 0

-1. 16.6 -89.

1108 I
I



U
1 -1. -16.5 -89.

-1. -16.5 -7.-1. 16.5 -7.

PC: LOWER 33
40
1. 16.5 -89.
1. -16.5 -89.
-1. -16.5 -89.
-1. 16.6 -89.3 PC: UPPER 33
40
1. 16.5 -7.

-1. 16.6 -7.
-1. -16.5 -7.
1. -16.5 -7.
PC: INSIDE 82

4 0
1. -16.6 -89.

1. -16.5 -7.
-1. -16.5 -7.
-1. -16.6 -89.
CM: UPPER IINBOARD SOLAR PAIEL
CE:
RT: +Y INJBOARD
0. 78. 265.5
0. 0. 90. -62.

PC: -X 82X33
40
-1. 16.6 89.

-1. 16.5 7.
-1. -16.6 7.
-1. -16.6 89.
PC: UPPER 33
4 0
1. 16.6 89.
-1. 16.5 89.

-1. -16.6 89.
1. -16.6 79.
Pa: LOER 33
4O0

*1. 16.617.
1. -16.I 7.
-1. -16.6 7.

i -1. 16.6 7.

PC : 82 OUTSIDE
4 0
1. 16.6 89.

I 1. 16.657.

-1. 16.6 7.
-1. 16.6 89.

I PC: 82 ZISIDE
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I
40 0
1. -16.5 89.

-1. -16.5 89.

-1. -16.5 7. 3
1. -16.6 7.
CM: LOWER INBOARD SOLAR PAHEL
CE:
PC: -X 82X33
4 0
-1. 16.5 -89.
-1. -16.6 -79.
-1. -16.5 -7.
-1. 16.5 -7.

PC: LOWER 33
40
1. 16.5 -89.
1. -16.5 -89.
-1. -16.5 -89.i
-1. 16.5 -89.
PG: UPPER 33

-7 .
1. 16.5 -7.
-1. 16.6 -7.
-1. -16.5 -7. I
1. -16.5 -7.

P0: 82 OUTSIDE
40
1. 16.5 -89.

-1. 16.5 -89.
-1. 16.5 -7.
1. 16.5 -7.

PC: 82 INSIDE

40
1. -16.5 -89.

1. -16.5 -7.
-1. -16.5 -7. I
-1. -16.5 -89.
PP:

T 8.186 4.87
180. -180. -30.

-40 40. 4.
XQ: EflCUTE CODE

EN: END CODE

The output generated by the code was the following: 3
AI11A (90U) * C 7.6200. 4.5?20. 78.1812 ) IN MlITu INPUT 3IT: UtlU1:SJU.UIA.NAIJANSI.IIPxl

11T*A (00111)
0.00 20.00 40.00 0.00 s0.0 O 100.00 120.00 140.00 160.00 t0.0

PU! . * 4 4 4 4 4 4 I
280.00

27 .60
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30.0

85.00
87.0

42.10

45.00
47.10
50.00
52.50
51.00
17.1
60.-00
62.50
6.0
67.50
70.0
72.1
75.00

77.5
30.00

37.1
90-00

97.10

1021
10.00

111.005 117.50
120.00
122.10

127.50

132.50

140.'0
142.5:0
146.0
147.50
160.0
152.10
115.00

160.00pp

16 2.1 PIT

£70.00 pp?1 72.10 1710
£75.00 p"p
177.10 P

132.50 IPp

£31.0 PUPU187.50 IT
20.0 ppI
102.10 pp

200. .00 P

207.50 p

210.00 PPPPPPPPPPPP" -r-P~ PP M pppppppppppppp Ppppp

211.00 PpppppPPPpppp. ppp. pppITppppppppppppppT ..
217.10 pppPPFPPPppppppp"pppppppppp

221.0

222.50 I

32.50 PIT,

246.00 pp



247.501

260 . 00
262.5
26.001

247.5
270.00
272.50
275.00
277.s0

282.50
235.00
237.50
2. .001
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3ANTENNA (KCS) *(7.6200. 4.5720. 78.1812 1 IN MTERS INPUT NET: 2j3311:1L2N.U1AS.NAN)ANS3211,

THETA (IURS)
0.00 20.00 40.00 60.00 s0.00 100.00 120.00 140.00 t60.00 130.00

FB
27.5 0
30.00
32.50

37.50

52.5

415
60.-0
62.50

65.00

67.5

72.50

T5. 00

00.00
02.10
01.0 o2222222 2 22222222
S7.5 so'2222222 211222222

go22222222222 -2222:222222222222

220 *2 221! '2 22 22 2' 2222!22222222

1300 22!220222

14500 mm2 222222

1147.'ai il :l.10 2222. !:I22!It::
120.00 it2 I I I I to li
12.10 If2 ?1," 911111 ..
226.00 1111122121912 112 M !2
127.60 222: 222222222I 1 0.00 2222 2222 222 222 3*

136.00 222 22222222f3
167.10 2222222222223
170.00 22 222222222 26
1 72 .50 12 2 2 21 2212 2 3I~ ~ ~ ~1 175.0 "1 2222222223
177.5 22 222 2222 111:

162.50 22 222222222*

235.00 I'll Ms:22222 *
137.10 2222 22222222222 223
100.00 22222222221222222222222222222222222222222213I ~ ~ ~ ~ ~~122.0 222222222222221,2,2222222222222222222222222*

205.00 222222222222222222222222222222222 22222222222 I'll
207.50 222222222222222222(6l33333***336II332) 13333 3
2n.o2222222222222222222 211, 1 333*33***33 6233363233336
12.50 222222222222222226 3*33*33336336112333336is
125.60 222222222222222222 2*33333332 2*6*3611 23331124

211
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I
226.00 t t tl tl!is
2 2 . 0 1 1 1 1 1 1 1 ) 1 t1 1 1 t, S

230.00 I ll llllflll 
II$$$

235.00 I'llIlllll 66
240.00 11111 Its$$1 166
242.10 $41l 111IIIII I66
246.00 1111l IllI ll

210.00 I I II I IIII111 1!'1II I III1$111$
212.10 I IIII I I l II1I ItI I llIlIII 

I211.00 ! III 111 III 11I II 'II $$ 111$1
26.00 I IIII IIIIIII11!1111 11111 lllllIl

247.60 II II II260.00 II IIIIIIIIII!III!IIIII

262.10 III61llllllllllll0l ! 11l 11llllllllllll1lll

261.00 I IIII l tIII tI I IIIII1111 1111 I11111
267.1
270.00

267.60

272.10275.00272.60
277.10

280.00
282.10
286.00
287.10
290.00

I
I

i I
I
I

I

I
I
I
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Figure 7.1: illuitration of the Space Station
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Figure 7.2: Three-axis view of the Space Station as modeled by the input set.
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U
7.8 Example 8: Another Look at the Space Station

This example presents a full view of the space station in the previous, except that the
output is generated with the NCAR graphics interface. The non-interactive input is the
same. The standard fill character procedure is used and a complete window is displayed
with two degree resolution in theta and phi. The NCAR plot has been obtained using the3 plotting code in Chapter 13. The shadow map produced is shown in Figure 7.3

I
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I
U

SHADOW TEST FOR CASE ANSSI U
ANTENNR LOCRTED AT 25.0. 15.0. 256.5
ANIENNR ORIENTATION 0.0. 0.0. 90.0. 0.0
-SOLAR PPNELS ROTATED 0.0. -52.0
THERMRL RRDIRTORS ROTRTED 0.0

0.0
. . .......... . . . . .i

44'.4+4+f~t.+ _4114A

-q15.0 = _

9oo ..-...

180. 0 -" I

U I

0.0 90.0 180.0 270.0 360.
PHII

Figure 7.3: NCARt plot showing the shadow map of the space station model.
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Chapter 8

Introduction

The obscuration code SHADOW, is designed to produce a projected shadow map onto the
far zone radiation sphere of an antenna in a complex environment. The map is efficiently
calculated by directly tracing the outer boundaries of the multisided flat plates and compos-
ite cone frustum cylinders onto theta - phi space and then filling between the boundaries
along raster lines. The code has been developed to be interactively run on a DEC VAX com-
puter. It can, also, be run non-iteractively on any other computer by simply substituting
the small main program and leaving out the interactive subroutines.

Part I of this manual is a user's guide which treats the code from the users standpoint
without much particular details about the coding. Part II, given here, is intended to give
some details about the internal workings of the code. It gives more specific information
about the coding itself. It is of importance primarily for people implementing the code
on a new system, for debugging errors, or for making changes in how the code operates.
An overview of how the code is organized is given in Chapter 9. A listing of the code is
given in Chapter 10. It is broken up into three parts for the non-interactive, FORTRAN
77 subroutines and into the interactive VAX dependent subroutines. The implementation
of the code on a VAX is given in Chapter 11 and a brief description of implementing the
code on a non-VAX computer is given in Chapter 12. A listing of an NCAR plotting code
for the shadow map is given in Chapter 13.
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Chapter 9

Code Organization

The obscuration code SHADOW is designed to produce a projected shadow map onto the
far zone radiation sphere of an antenna in a complex environment. The map is efficiently
calculated by directly tracing the outer boundaries of the multisided flat plates and compos-
ite cone frustum cylinders onto theta - phi space and then filling between the boundaries
along raster lines.

The code has been developed with efficiency and ease of use as primary considerations.
Often with other similar codes the engineer is not part of a tight interactive design loop. i
In order to facilitate this capability, while maintaining necessary transportability, the code

has been split into two versions so that it can be run in two different modes, interactively
or non-interactively depending on the computer being used. In both versions the flow i
of program control is basically the same. The main program either accepts interactive
commands from the terminal and acts on those commands, or reads a different set of non-
interactive commands from the input file and processes those. In both cases, the main 3
program loops on input commands and calls appropriate subroutines for the creation and
output of the shadow map.

The map creation is broken down into separate phases for each class of geometry being 3
processed. Plates and elliptic cylinders are the two phases currently implemented. Each
processing phase works by projecting each member of each class of geometry onto the
far-zone sphere. The code implements the shadow map by mapping the far zone sphere I
in theta-phi space into a rectangular character array. The size of the array and hence
the angular resolution of the resulting map is determined by the user at run time. After
a member is projected, the far-zone grid (array) is processed in a raster-scan fashion to I
implement an area fill for the member. In this way every geometric entity is processed
and included in the array. After all items of all classes have been processed, the output
routines format and display/dump the resulting map. The main program then readies itself i
to execute yet another command or commands.

The source code is also organized into two groups of files depending upon the desired
mode of operation. The code is organized this way so that minimum source modification I
is necessary in order to run in either interactive (in the case of a VAX computer) or non-
interactive modes. The chapter on Non-VAX implementation describes the conversion of
the source to non-interactive mode in detail. I

Since the map computation and display routines are identical for both modes of oper-
ation, the transportability of generated results depends on the numerical behavior of the 3
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target machine an not on implemnentational differences between the interactive and non-
interactive versions.
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I
Chapter 10

Listings of the Code II
This chapter describes the operation of the routines and functions used by the program.
Each listing is presented in alphabetical order and is preceded where appropriate by a short
explanation of methods used.

10.1 VAX/VMS Subroutines i
The following routines are for the interactive implementations of the code. They are used
in conjunction with the routines in this chapter that are common to both versions.

I

MAIN PROGRAM 3
This is the main routine for the interactive versions of the program. It calls a one-time

initalization routine and then executes commands until finished. There is another slightly I
different main program for the non-interactive code.

oo0 1  PROGRAM SHADOW m
0002 C111#4*

0003 C11 I This program was written at the ohio state university
0004 CIt! eloctroecience laboratory. any problems or comeonte
0006 C11! can be referred to:
000 CII I
0007 CIII LASZLO 1. TAKACS OR RONALD J. MAREFKA

0008 CIII KLECTROSCIENCE LABORATORY
0009 Cil! 1320 KINNEAR RD.
0010 Cl I COLU)UUS,0IX0 43212 m
0011 Clio PHONE: (614) 422-6762 OR 422-6848
0012 CIII
0013 ClIo This program provides a printer output of the geometrical
0014 Clio shadow bouandrios of a structure of plate@ and cylinders input
0015 Clii as valid Input mete to the numerical code. I
oe Ciio

0017 CioI This program was written 1-JUM-1984.
0018 Cii The latest modification occurred 18-DEC-198.
0019 Clio--
0020 Colo

0021 Clii Beginning of tke mi routine.

I
126 I

I



I

1 0022 C111 Initialize any SHADOW data structures.
0023 CI1

0024 CALL INIT

0026 C111

0026 CII1 Call the interactive terminal interface. This routine calls all

0027 CII other subroutines.
0026 CII1

0029 CALL INTRAC
0030 C11
0031 C111 Finished.
0032 C!I1

0033 END

I
I
I
I
I
I
I
I
I
I
I
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I

SUBROUTINE INIT I
0001I

0:2 C .----------------------------------------------------------------------

0003 SUBROUTINE INIT

0004 INCLUDE 'SHACOM.FOR'

0170 C1I1
0171 C111 This subroutine initializes the main routine.
0172 C1I1 It is meant to be called once, at the start of the program.

0173 C111
70174 CIII 1 1 1 1! ! 1 1 1 11 t ! 1 11 1 1 1111111 II111!1111I11111111I1 II II II111111111 IIIIIIIIII I

0176 CII110178 C111 NOTICE:

0177 C111 This routine performs actions which do not apply to the
0178 C11I non-interactive mode of operation. In particular, the variables 1
0179 CIII which are intialized here may be reinitialized elsewhere In both I

0180 CIII interactive and non-interactive versions. Altering these I
0181 CIII parameters may or may not achieve the expected results. I

0182 CIII0183 C0! !111! 111111111 I1I111 111 I111111 IIIII 11111111 IIIIIIIIIII1111111111I

0184 CI
0186 C111 Initialize variables to their default values.

0186 CIIM

0187 CIII The lower/higher theta end of the range.
Oleo CM!
0189 THET1 = 0.0 * RPD

0190 THET2 = 180.0 * RPD

0191 CMII
0192 C!! The lower/higher phi end of the range.

0193 CMI
0194 PHI * 0.0 * RPD
0195 PH2 = 360.0 * RiD

0196 CMII
0197 CMII The desired theta/phi resolution in units of radians/pixel.
0198 0CM

0199 RESTH = 2. * RPD

0200 RESPH = 2. * RPD
0201 C$$$

0202 C$$ Rotate translate default data RT:

0203 C$$$
0204 TIIZP = 0.
0206 PHZP a 0.

0206 THXP - 90.
0207 PHXP - 0.

0208

0209 TRS(1) 0.
0210 7TS(3) = 0.

0211 T[.S( 3 0.
0212
0213 VRS( 1, 1 ) - 1.
0214 VS( 1, 2 ) = 0. I
0216 VRS( 1. 3 ) * 0.

0216
0217 VRS( 2, 1) 0.
0218 VRS( 2, 2 )= 1.
0219 VRS( 2, ) - 0.

0220
0221 VRB( 3, 1) - 0.

0222 VRS( 3, 2 ) = 0.

0223 VS( 3, 3 ) - 1.
0224 C1M1

0225 Ci$ Units default data UN:, UF:

1
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0226 Cos
0227 IUNIT - 1

0228 UNITF " 1.0
0229 UNITN - UNIT( IUNIT )
0230 UNITS - UNITN * UNITF
0231 c$$$
0232 C$$$ Pattern cut orientation data VF:
0233 CSS
0234 VPC( 1 1 ) 1.

0236 VPC( 1. 2 ) - 0.

0236 VPC( 1, 3 ) = 0.
0237
0238 VPC( 2, 1) 0.
0239 VPC( 2, 2 )-1.
0240 VPC( 2. 3 ) - 0.

0241
0242 VPC( 3. i) 0.
0243 VPC( 3. 2 ) - 0.

0244 VPC( 3, 3 ) - 1.
0246 C111

0246 CI1 Open some standard input/output file* for the VMS support routines.

0247 C1!1 Units 5 and 6 are reserved for input set reading and echoing by the
0248 C1!! input set processor. NOTE: This t operating @ysten dependent
0249 CI! stuff. This is the natural place for it since it Is intialized

0260 C111 at the start.

0261 CMII
0262 OPEN( UNIT=1,FILE-'SYS$INPUT',TTPE='OLD'
0263 OPEN( UlilT=2,FILE='SSSlOUTPUT',TPE-'UNKNOWN )
0264 CM!

I0266 C11! End of program intialization.

0266 C111

0267 RETUPI
0268 END

I
I
I
I
I
I
U
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SUBROUTINE INTRAC

This is the interactive commands subroutine called by the main routine. It fields corn- I
mands typed by the user and executes the appropriate service routines. Also listed here are
two I/O function subprograms which are indirectly invoked by INTRAC. They are called
GET-INPUT and PUT-OUTPUT.I
0001 C ----------------------------------------------------------------------
0002 SUBROUTINE INTRAC

0003 i
0004 1*#

0006 FACILITY: INTERACTIVE TERMINAL COMMAND INTERFACE

0000 1
0007 ABSTRACT:

0008 1
0009 This procedure prompts & terminal for Input and parses/dispatches
0010 through CLI$ routines.
0011 1

0012 1 ENVIRONMENT: VAX/VMS Version 4.x
0013 1
0014 AUTHOR: Laszlo Takacs CREATION DATE: 20-AUG-1985

0016 i

0016 1 MODIFIED BY:
0017

0018 1-001 - Original, LAT 20-AUG-1986

0019 1--
0020 IMPLICIT NONE

0021 INCLUDE '($RMSDEF)'
0463 INCLUDE '($SMODEF)'
0774 INCLUDE 'SHACOM.FOR'

0940 EXTERNAL

0941 + COMMAND-_TABLES, I User-defined con
0942 + GET-INPUT I The 1/0 routine at the b

0943 1
0944 INTEGER*4
0945 * STS,
0946 * READSTS,

0947 + CLISPRESENT,
0948 4 CLI$DISPATCH,
0949 * CLI$DCLPARSE, I
0960 4 CLISGET.VALUE,
0951 4 SMGSLOADKEYDEFS,

0962 * SMO$CREATEoKEY.TABLE,
0963 4 SMGDELETEVIRTUALKEYBOARD,

0964 * SNG$CREATEVIRTUAL.KEYBOARD
095 I
0966 1 Make a key definiton table.
0967 I
0968 STS n 6NMiCREATE-E~lJYTABLE( IETTOL)
0969 IF (.NOT. SYS) CALL LIB$SIONAL( %VAL(STS) )

0960 1

0961 1 Load the definitions from the key definition file. Ignore "file not f
0962 I I
093 STS - ING$LOAD.ET_DEFB( KEYTBL, '8HADOV.KPD'
0964 IF ((.PDT. STS) .AND. (STS NE. RNS._FNF))

0965 CALL LIBISIGNAL( %VAL(STS) )
0966 I
0967 1 Got a handle on STS$INPUT.
0968 I
0N9 IEADSTS a 8MOOCR1ATEVIRTUAL.KEYBOWD( 1IDID )
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0I7
I 9700971 IThe min processing loop. leep reading Input until th uear types EOF

0972 1
0973 DO WHILE ( READ.STS NME. INSL-EOF)
0974I0975 1 Read from Input and parse the cosmand.
0976
0977 READ..STS a CLI$DCL-PARSE(.
0978 # COM4AND-.TABLES,
0979 4 GET-.INPUT,
0980 4 GET-INPUT,

0981 4 'SHADOW),
0982

0983 IIf the coumand parse was successful, execute the caemand-routine.

0985 IF CNOT. (.30!. READ-.STS) ) CALL CLI$DISPATCN()

098:7 END DOI0988 1
0989 1 Got rid of the virtual keyboard.
0990 1
0991 STS -SNOIDELETEYIRTUAL-.KEYBOARD( ISDID)I0992 IF CNOT. STS ) CALL LIB$SIaNIAL( %VAL(STS))
0993
0994 IReturn
0995
0996 RETURN
0997 END
0001 C-------------------------------------------------------------------
0002 INTEGER*4 FUNICTION OET-.INPUT( COMM4AND, PROMPT, LENGTH)
0003 C1I1

0004 C111 This routine does all the reading for the terminal Interface.
0005 C1II It has the same calling format as LIB*OET.INPUT except that options
0006 CI11 parameters my not be omitted.
0007 C11II0008 INCLUDE *(SRMSDEF)'
0450 INCLUDE 'SHACOM.FOR'
0618 EXTERNAL
0617 4 SMCO-.EOF I The linker finds
0618 CHARACTER* (*)

0626 NEE

I 0627 GET-INPUT = SMOOREAD..COMPOSED-LINE
0628 * KBDID.
0629 * IETTBL,
0630 4 COMM4AND.
0631 * PROMPT,
0632 4 LENGTH

0633 IF ( OET..INPUT .EQ. %LOC( PIOL-EOF ) ET-JNPUT *RNSOEJOF

0634
0635 RETURN
0636 END
0001 C ------------------------------------------------------------------
0002 INTECER*4 FUNCTION PUT...UTPUT ( STRING)
0003 C11IU0004 CIII This routine does all the writing for the terminal Interface.
0005 CIII It has the sami calling format as LIBSPUT..OUTPUT.
0006 C1II
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0007 INCLUDE 'SHACON.FR'1

0174 4 STRINGI

0175 INTEGER*4

0178 4 LIBSPUT.OUTPUT

0177 10178 1 ead a line.

0179

0180 PUT.OUTPUT - LIBSPUTOUTPUT ( STRING )
0181
0182 1 There should be no errors here. Sipal if there are any.

0183
0184 IF (.NOT. PUT-OUTPUT) CALL LIB$SIGNAL( %val(PUTOUTPUT)

0185 I
0186 I Return.
0187

0188 RETURN
0189 END

I
I
I
I
I
I
I
I
I
I
I
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Interactive Service Routines

The following routines are used ONLY in the interactive version of the code and are
operating system dependent. They provide functions and service routines for the interactive
commands.

0001 Ctl|tt )}ttt ll)Itt IIIlttt 11I1I1tt1tt11l ttIIltll l Il l
0002 CI
0003 CI The system-dependent stuff goes below here.
000 4 C I

0000 CI!

0007 Ce44
0008 CI
0000 CI FUNCTIONAL DESCRIPTION:

0010 0I
0011 CI The e functions are the action routines invoked by the VERB which

0012 C1 follows from the on each routine.
0013 Cl
0014 C1 CALLING SEQUENICE:

0018 01

0010 C! ret-status.wlc.do - routine ( )
0017 01
0018 C FORMAL PARAMETERS:
0019 C1

0020 CI NONE
0021 CI
0022 C! IMPLICIT INPUTS:

0023 CI
0024 CI FUNCTION SPECIFIC
0025 CI
0020 C1 IMPLICIT OUTPUTS:
0027 CI
0028 C1 FUNCTION SPECIFIC
0029 CI
0030 CI COMPLETION STATUS:
0031 CI

S0032 CI FUNCTION SPECIFIC

0033 CI
0034 C) S$_NDRMAL Success, or
0036 C1 fac$.status sme other status

0036 C !

0037 C1 SIDE EFFECTS:
0038 CI

-- 0039 01 V4KIBLE
0040 C I- -
0041 INEIIGER FUNCTION lEUVICEEOUTINES

0042 IMPLICIT VOICE

0043 PARAMETER SUCCESS - 1
0044 INCLUDE '($SSDEF)/NOLIST' I Include eystm state deflatiens
103S INCLUDE 'BRACON.FOR/LIST' I Include SIADO covaon block
1036 1 CIII
1037 1 CtII COMMON declarations...
1038 1 CII
1039 1 COMMON /PIS/
1040 1 4 P1.
1041 1 lPI,
1042 1 * DPR.

1043 1 * RPD3 1044 1 CI!I
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1046 1 C.*. MAXIMUM DIMENSION FOR PLATES
1047 1 INTEG R ( PR I
1047 1 PAAIMTER (NPX-76)
1048 1 C+* MAXIMUM DIMENSION FOR PLATE EDGES
1049 1 INTEGER NEX
1050 1 PARAMETER (NEX-12)
1061 1 C** MAXIMUM DIMENSION FOR CYLINDERS
1062 1 INTEGER NCI
1063 1 PARAMETER (NCX-5)
1064 1 C#4+ MAXIMUM DIMSION FOR CYLINDER RIMS
1056 1 INTEGER 1I1

10560 1 PARAMETER (NNX-10)
1067 1 C-.. MAXIMUM DIMENSION FOR ROWS (PHI)
1068 1 INTEGER MAXOV
1069 1 PARAMETER (MAXROW-361) i
1060 1 C+.+ MAXIMUM DIMENSION FOR COLUMNS (THETA)

1061 1 INTEGER MAXCOL
1062 1 PARAMETER (MAXCOL,181)
1063 1 C111
1064 1 COM4MONi IGEOPLA/

1065 1 * XX (3,WEX.NPX),
1066 1 * V (3,NEX.NPX).
1067 1 4 VP (3,NEXNPX).
1068 1 4 VI (3,NPX),
1009 1 4 MEP (NPX).
1070 1 4 MPX

1071 1 C111
1072 1 COMMON /CEOMEL/
1073 1 * AC (NNX.ICX),

1074 1 * BC (IIX.NCX),
1076 1 4 ZC (NOX.ICX),
1076 1 TC1R (NOI*INCX)l
1077 1 * XCL (3.NCX),

1078 1 4 VCL (3,3,NCX),
1079 1 4 NEC (NCX).
1080 1 , MCI

1081 1 Ci
1082 1 COMMON /EDMAG/ VMAG(NEX.NPX)
1083 1 C111
1084 1 COMMON /SHADWII/ COLS. ROWS, ANTENN(3),CTROID(3),
1086 1 4 WMEEXTMEMC.
1086 1 4 THET1.THET2.PH1.PH2.RESTHRESPH.ALPH,

1087 1 * UNIT(3),TRS(3).VRS(3.3).IUNITUNITF.UNITS.UN
1088 1 4 TNZP,PNZPTHXP,PHXP,FILPNM.FILCNM
1089 1 COMM ION /SHADWC/ IffPFIL,OUTBUF(MACOLMAXROV). I
1090 1 , FILCRC,FILCHP,FILCIR
1091 1 CI!
1092 1 COMMON /PAYCUT/ VPC(8,3)
1093 1 C111
1004 1 C111 The first set of declarations to the stuff In /SHADOW ceion bloc
1096 1 C1ll
1096 1 INTEGER
1097 1 MP, MR. 11.1T, MC.
1098 1 CI PlateS/edgel/cyll valibles.
1099 1 * FILPIM, FILCVM.
1100 1 C1 Plate and cyl ammber. for special filling
1101 1 * C0LS,

1102 1 C! The size of the array subeection determined I
1103 1 # love

1104 1 CI by Internal resolution requirements.
1106 1
1106 1 REAL
1107 1 + CTROID,
1108 1 CI A ge tric center of the object in question.

I
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1109 1 4 ANTUNN.

1110 1 GO The antenna location in 1sf Coord. Systent.
1111 1 * TIETI.
1112 1 CI The lower theta end of the range.
1113 1 + THET2,I1114 1 CI The higher theta and of the range.
1115 1 4 PH1.
1116 1 C1 The lower phi and of the range.
1117 1 * PH2.
1118 1 C1 The higher phi end of the range.
1119 1 + RESTH,
1120 1 C1 The desired theta/phi resolution

1121 1 * US!!
1122 1 CI In unite of radians/pixel.
1123 1 * ALP!!

1124 1 C1 Maxims allowed angular excursion.
1125 1
1126 1 CH(ARACTER

112 1 C The output buffer which is displayed.

1129 1 NPFIL.63.
1130 1 C1The filename of the Input set.I1131 1 4 FILCHC.
1132 1 C! special fill character for cylinders
1133 1 + FILCHP.

1134 1 C1 special fill character for everything also
1135 1 4 FILCHR
1136 1 CI special fill character for plates

1137 1 DATA FILCHC. FILCHP. FILCIIX / 'C'. W. 'X
1136 1 C111
1139 1 C111 From the /PIS/ COMMONw block...
1140 1 CIII
1141 1 REAL Pl, TPI. DPI. InD
1142 1 CI11
1143 1 C111 from the IGEOPLII COMON block...I1144 1 C11I
1145 1 INTEGE
1146 1 * 141,
1147 1 C1 Number of edges per plate
1146 1 * MUI

1149 1 C! Total samber of plates

1150 1 REAL
1161 1 4 11.

1152 1 C1 The array of plate corners1113 1 iL £ V:,a hplt
1160 C1 gge inlormi.

1160 1 C111 front the /OEML/ COMMON block...
1161 1 CI11

1141C mber of sections per cylinder

IlI C
ll" 1C1 lw Sober o cyl135r
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1173 1 C! Cylinder endcape in cyl coord eye
1174 1 * TCR.
1176 1 C1 Angle madcap umks@ with positive x axis

1176 1 * ICL,
1177 1 CI Cyl coord eye origin
1178 1 4 VCL I
1179 1 C1 Definition of cyl coord eye

1180 1 C!
1181 1 INTEGER
1182 1 * IUNIT
1183 1 REAL

1184 1 4 UNITF,
1186 1 * UNITS,
Ilse 1 UNITN.

1187 1 4 UNIT,
1192 1 * TS,
1189 1 •THZP,PHZP,THXPPHXP,
1190 1 • ' S.

1191 1 VPC.
1192 1 VMAG

1193 1 DATA UNIT/I...3048,0.0254/
1194 1 C1 I1196 1 C!!14

1196 1 CM The following cemon block is for VMS/SM10 software only.
1197 1 C11l
1198 1 INTEGER KBDID, KETTBL
1199 1 COMION /TERCOM/ DDID, KEITBL
1200 1 CI!-

1201 EXTERNAL
1202 * PUT-OUTPUT, GETINPUT, I My own $SMG-type I/0 routines
1203 * CLISPRESENT, I
1204 # CLINEGATED.
1205 * CLI$_LOCPRES, I locally present
1206 * CLI$.LOCUEC, I locally negated
1207 * CLI$_DEFAULTED.
1208 * CLI$.ABSENT,
1209 * CLI$.IVVALU
1210
1211 CHARACTERI
1212 * P1*80, I Comand line variable
1213 4 P2"80, !
1214 # UNC8AR*, I A character
1215 * LIBIAIT*64, I Name of the help library Is def a
1216 # LABEL(3)*6 I Units label I
1217 * imetnre', 'feet ', 'inche'/,
1218 * FILE *50, Temproary file variable
1219 • PRTFIL*60. I Printable file
1220 * LISFIL*80, I Input echo listing
1221 OUTFIL*SO I "Plottablem output file
1222
1223 DATA IVNITll/
1224
1228 LOOICAL*4
1226 * VALIDINPUT, I A loop control variable

1227 4 CLISPIESENT. I CLI Interface to get info about
1228 • CLISOETVALUE I CLI Interface to get info about

1230 hAL*4
1231 4 DOUT,DZI.Iq(3)
1232 INTEG*4
1233 4 1,NIJIT, sordid variables...
1234 * KETPAD, I Keypad condition flag
1236 I
12. I General library routines
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1237 1
1238 * LIB$SPAWN, I Executes a eubprocees

1239 * LB$OUTPUTHELP. I The librarian help routine
1240 4 UCSSETKETPAD-MODE, I Screen managment package
1241 1

1242 1 *SET/SHOa" routines

1243 1
1244 * SET-ANT. SET.OUT. SET-COD.
1246 * SET-PAT, SETSCA, SETWIN,
1246 * SET.KEY, SETINP. SET..UNI_
1247 * SET.UNIINCHES, SETUNIFEET,

1248 SHOW-ANT. SHOW-OUT. SHOW.COO,
1249 * SOVPAT, SHOVSCA. SSOVWVIN.
1260 * SHOVJET, SHOW.INP.

1261 * SHOWVUNI.

1262 1
1253 I various cmand routines
1254 

1266 1 FlIT.COMAND, HELP.COMMAND, DCL.CO44A1VD, SHADOV.COM
1266
1267 Ctttttttttlttttltltttttttttlttttl|I||Ittttttttttt|ttttt|ttt|ttlttlt lltl

128 
Ct

1269 C1 This routine sets the current fill characters being used for plates
1260 C1 or cylinders.

1261 C1
1262 ENTRY SETFIL

1263 IF ( CLISPRESENT( 'SEQUENTIAL' ) ) THEN
1284 C1

1265 C1 Reset things to their default state.

1266 C1
1267 FILPNM - -1

1268 FILCNU - -1
1269 FILCSP " 'P'
1270 FILCHC - 'C'
1271 FILCHI a 'X'

1272 Ct

1273 C1 To avoid ecrewing up the test In SCAN. use a character that will
1274 Ct not be used by the fill process, like char 7.

1276 C! Set a plate up for tagging.
1276 Ct
1277 .ELSEIF ( CLIPIESENT( 'PLATE' ) ) THEN

1278 C1
1279 C1 Clear any cylinder tagging residue.

1280 C1

1281 FILCIM - 0
1282 FILCHC - 'C'

1283 C1
1284 Ct Oct the mater fill character.
1286 Ct
126 CALL CLI$GET.VALUE( 'P2', FILCH)

1267 Ct

1288 C Oct the qualifier amoral value. ITS Is being used for the length of

1289 C1 and the statue of the decode.
1290 C1

1291 I ( CLI$GET.VALUE( 'PLATE', P2, 313 ) ) THEN
1292 DECODE (STS.1.P2.1OTAT-STS) FILPVM
1293 ELSE

1294 SYS a -1
1296 IUNDIF

12" C1

1297 C1 Got the fill character for that plate. Use a 'P' If soe is given.

126 C1
1209 IF (3813.N 0) TUN
1300 3ET.FIL a ILOC( CLIS.IVVALU )

137

I



I
1301 ELSE
1302 IF ( NOT. CLISGET.VALUE('PLTE'.FILCHP) ) THEN
1303 FILCHP - 'P'
1304 ENDIF
1306 ENDIF I
1308 C1

1307 C1 Set a cylinder up for tagging.

1308 C1
1309 ELSEIF ( CLISPRESFAIT( 'CYLINDER' THEN
1310 Ct
1311 Ct Clear any cylinder tagging residue.
1312 C1
1313 FILPNM - 0
1314 FILCIP = W
1316 Ct
1318 C1 Gt the master fill character.

1317 Ct
1318 CALL CLISGET.VALUE( 'P2', FILCH )
1319 Ct
1320 Ct Got the qualifier numeral value. STS is being used for the length of
1321 C! and the status of the decode.
1322 C1
1323 IF ( CLISGETVILUE( 'CYLINDER', P2, STS ) ) THEN
1324 DECODE (STS,IP2,IOSTAT-STS) FILCNM
1326 ELSE
1326 STS - -1
1327 EIDIF
1328 Ct
1329 C1 Got the fill character for that cylinder. Use a 'C' if none is given

1330 Ct
1331 IF ( STS NE. 0 ) THEN
1332 SETFIL w %LOC( CLI$_IVVALU )
1333 ELSE

1334 IF ( .NOT. CLISGETVkLUE( 'CTLIIER', FILCHC ) ) T1EN
1336 FILCHC - 'C'
1336 ENDIF
1337 ENDIF

1338 Ct
1339 Ct The else here in for a OSET FILL Ex]f comand.
1340 Ct
1341 ELSE
1342 C1

1343 Ct Get the master fill character.
1344 C!
1345 CALL CLISOET.VALUE( 'P2'. FILCH
1340 C1

1347 Ct End of cases.
1348 Ct
1349 £10IF
1360
1361 Coto 3
1352 1 FORMAT( I
1353
1364 C tt tltttttttttt! tttl tttlttttt!tt!! tlttttll tttttltttlttttl!
1366 Ct
1360 C1 This routln displays the current fill characters being used for plat
1367 Ct or cylinders.
1368 C1
1369 UDTIL.Y SHOWFIL

1340 C1
1351 C1 Asue success oaly hea the ROV com.nd is being executed.
132 CI I
1363 SHOVJIL = SUCCESS
1354 Ct

1
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1366 Cl Examine the plate situation.
1366 C
1367 3 IF ( FILPNM OT. 0 ) THEN
1368 VRITE(2,FMT='(" Plate ''.13," is tagged with [",,"J")')
1369 * FILPNM, FILCHP
1370 WRITE(2,FMT='(" All other geometry tagged with ["'4A"'")')

1371 * FILCHR

1372 ENDIF
1373 Cl

1374 C! Examine the cylinder situation.

1376 Cl
1376 IF ( FILCNM G?. 0 ) THEN

1377 VRITE(2.FMT-'('' Cylinder ".13," tagged with [",A,"3")')
1378 * FILCNM, FILCHC
1379 VRITE(2,14T-'(" All other geometry tagged with [",'']")')

1380 * FILCHR,

1381 ENDIF
1382 Ct
1383 Cl Check on a no-tag backgroung character situation.

1384 C1

1386 IF ( (FILCNM EQ. 0) AND. (FILPNN Eq. 0) ) THEN

1386 fRITE(2,FMT-'('' No individual plates/cyliders are tagged")')

1387 RITE(2,FtT-'C' All geometrymarked by [".A,''')) FILCHR

1388 ENDIF

1389 Cl

1390 C! Report the sequential numbering came.
1391 C!
1392 IF C ( FILCNM LT. 0 ) IND. ( FILPNM LT. 0

1393 * VRIIE(2.FMT-'(" All cylinders/plates sequentially tagged")')

1394 C!
1395 RETURN
1398

1398 01

1399 C! This routine sets the antenna location.
1400 Ct

1401 ENTRY SET_-ANT
1402 WRITE (2.FMT-'(l,''Input antenna location in ".,.": ".))
1403 + LABEL(IUNIT)
1404 READ (1.*) ANTENN(1), LITENNI(2), ANiTERN(3)

1406 Ct

1406 C1 Perform appropriate units conversion here.
1407 C1
1408 DO 3424 N1=.3

1409 3424 XQ(N)-ANTENN(N)
1410

1411 DO 3426 N-1,3

1412 3425 ANTENIN(N)-UITS*
1413 * (XQ(I)OVRS(t,N) 4 IQ(2)*VU(2.N) + 1Q(3)*.VS(3,I) ) * TIS(N)
1414
1416 SET-ANT a SUCCESS

1416 C1
1417 C1 This routine displays the current antenna position.

1418 Cl

1419 ENTRY hI0V.ANT
1420 C1
1421 Cl Transfor. the antenna back

1422 Ct

1423 DO -.1,3
1424 Iq(N) - (ANTENN(1)-TRS(1)) * VRS(N.1) 4
1426 (ANTENN8(2)-111!(2)) 4 V,8(N,2) *

1426 (ATE N3)-TIS(3)) * V118(N.3) ) UNITS

1427 IND DO
1428 Ct
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1429 WRITE(2,FMT-'(" Antenna in RCS (meters): ",3F12.6)') ANTE.NN
1430 WRITE(2,FMT-'('' Detnit system ('',,°'): ",3F12.6)') I1431 * LABEL(IUNIT), IQ1432 SHOW-ANT - SUCCESS
1433 RETURN

1434
1436 CIIt lt II 11111t11t1t1111ItII 11111111111111 I t II
1436 CI
1437 C1 Process a new input set. Inquire about the full name.
1438 CI
1439 ENITRY SETINP
1440 CALL CLI$GETVALUE( 'P2'. FILE I1441 OPEN ( UNIT-5, FILEuFILE, DETAULIFILE='.IP',. STATUS-'OLD')
1442 CALL ABSCIN
1443 SET-INP a SUCCESS
1444 C1

1446 C1 This routine displays the current Input set name.
1446 C!
1447 ENTRY SHOWINP
1448 INQUIRE ( UNITwS, NAIE=INPFIL )
1449 TYPE *, 'The current input set is ', INPFIL
1460 SHOWINP = SUCCESS
1451 RETURN
1462
1463 C t l ! t I l P I I I~ ~ ~ l l l t l l !~ l l I l t l l l l l l l l

1464 C!
1465 C! This routine toggles/report keypad mode.
1456 C11467 ENTRY SET-KEY

1468 IF ( .NOT. CLI$PRESENT( 'KEYPAD-MODE' ) ) THEN
1469 KEYPAD = 0
1460 ELSE
1461 KEYPAD - 1
1462 END IF
1463 SET.KEY = SMGSET.KEYPAD.MODE( KBDID. KEYPAD
1464 C1
1466 C1 This routine displays the current keypad mode.
1460 C!

1467 ENTRY SHOW-KEY
1468 IF ( KEYPAD EQ. 0 ) THEN
1409 WRITE(2,.*) 'The keyboard is not in keypad moe.'
1470 ELSE

1471 WRITE(2.*) 'The keyboard is in keypad mode.'
1472 END IF
1473 RETURN
1474
1476 C 1 f t ! ! 1 ! ! l t 1 tl l l l ly l l ll l f !l ll l l l !

1476 C1
1477 C1 Set up a coordinate system.
1478 C1
1479 ENTRY SET-COD

1480 c$$1
1481 CMlt TRS(N)vLINEAR TI ANSLATION OF COORDINATES MO4 THE FIXED
1482 CMOS COORDINATES WHICH I8 0IOINALLY SET UP BY OPERATOR. I1483 CM$

1484 TYPE 3921,LABEL(IUNIT)
1485 3921 FORNATC' Please Input a translation vector In '.A6,'
1486 accept*. (T8S(N),IwI,8)
1487 DO 3920 W01,3

1488 3920 TUS(N)=TR(N)eUNITS
14869 Co
1490 COS TEZPPEZI=ORIENTATION Of THE VS(3,N) AXIS RELATIVE TO THE
1491 0$S$ FIXED COODINATE SYSTD4.
1492 CM*5

1
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1493 C*SS THXP,PHXP-ORIEITION OF THE VIS(1,N) AXIS RELATIVE TO THE
1494 C0SS FIXED COORDINATE SYSTEM.
1495 CS$S
1496 123 cniu

1498 accept*. THZPPHZP.THXPPHXP
1497 Vype'PleaSeinput T*IZPDCPHZPTHP.PX i eges

1600 VRS(3,2)-SIU(THZP*RtPD)'SIN(PHZP*RPD)
1601 VRS(3,3)-CUS(THZP*RPD)I1602 VIS(1.1).SIN(THXPRPD)*COS(PHXP*RPD)
1603 VRS(l.2)=SIN(T1IXP'RPD)*SIN(PHXP'RPD)
1504 VRB(1 ,3)-COS(THXP'RPD)
1505 C111 INSURE VRS(1.N) IS PERPENDICULAR TO VRS(3,N)
1506 DZX.VRS(3,1).VRS(1.1)4VRLS(3.2)*VP.S(1,2).VRS(3,3)*VRS(1,3)
1507 IF(ABS(DZX).OT.O.1) THEN

1508 TYPE*. -The coordinates are NOT orthogonal - RespecifY.'
1509 gate 123I1510 ELSE
1511 VPS(1.)-VRS(1.1)-VRS(3.1)'DZX
1612 VRS(1,2)-VRS(1.2)-VRS(3,2)'DZX
1513 VRS(1,3)-VRS(1,3)-VIRS(3,3)*DZX
1514 DOT.VXtS(1,1)*VRS(1.1).VRS(1,2)*VRS(.2)VRS(,3)V.S(1,3)I1515 DOT-SQRT(DOT)
1516 VRS(1,I) -VRS(I. 1)I/DOT
1517 VRS(1,2)-VRS(i.2)/DDT
1518 VRS(1,3),VRS(1,3)/DOT
1519 VRS(2,1).VN.S(3.2)'VRS(1,3)-VRS(3,3)*VRS(1.2)
1520 VRS(2,2)-VRS(3.3)*VRS(1,l)-VRS(3,1)'VRS(1,3)

1521 VRS(2,3)-VRS(3.1)'VRS(1,2)-VRS(3.2)*VRS(l,1)
1522 VfRrTE(G.3931)
1523 EN1D IF
1524 C!

1525 C! Display the coordinate.
1526 C!
1527 ENTRY SHOW-COUI1528 C!
1529 3931 FORMAT(2H '.512'Th. following rotations are used for ALL',
1530 2' subsequent inputs:'T791N*)
1531 DO 3932 N1-1,3

1532 3932 VRITE(6.3933) (NI,NJ,VRS(NI,NJ).NJ-1,3)
1533 3933 FORMAT(21 '.1X,3C2X,'V.S('.I1, ,' ,I1. ')=',F9.5),T79,1H')
1534 C!
1535 RETURN

1536

1538 C!
1539 C! set up pattern cut coordinate systemI1540 C!
1541 ENTRY SET-.PAT
1542 C$4$
1543 C$$$ TNZP,PNZP=ORIENTATION OF THE VPC(3,N) AXIS RELATIVE TO TIE

1544 C$S FIXED COORDINATE SYSTEM.
1545 CM,
1546 CMS THXP,PIP=ORIENTATION OF THE VPCCIN) AXIS RELATIVE TO THE
1547 CO$$ FIXED COORDINATE SYSTEM4.
1545 C$$S
1549 1234 continue
1550 typee.'Please Input TRZP.PHZPTIPPHXP In degrees:'
1551 accept'. TRZPPZPT1IXP,PIP
1552 VPC(3. 1)-SIN (TIZP'RPD) 'COS(PHZP'RPD)I 1553 VPC(3 .2)-SIN (TI'PD) .311 (PIZP'RtPD)
1554 VPC(3 .3) *COS(TNZP'RPD)
1655 VC( , 1)*SIN(TIXPRPD)CS(PHXP'RPD)
156 VPC(1,2)*SIN(TIXP'RPD)'SIN(PIXPRPD)
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1667 VPC(1 ,3)-CDS(THXP*RPD)
1568 C111 INSURE VPC(1.N) IS PERPENDICULAR TO VPC(3,N)I
155g DZX=VPC(3.1)*VPC(1 .1).VPC(3,2)*VPC(1,2).VPC(3,3)*VPC(i,3)
1660 IF(ABS(DZX).OT.0.1) THEN
1561 TYPE*, 'The coordinates are NOT orthogonal - Respecify.'
1662 gote 1234
1563 ELSEI
1564 VPC(1,1)=VPC(1,1)-VPC(3,1).DZX
166 VPC(1,2)=VPC(i,2)-VPC(3.2)flZX
1566 VPC(1,3)=VPC(1,3)-VPC(3,3)*DZX

1567 DOT=VPC(1.1)*VPC(1.1).VPC(1.2)*VPC(1,2).vPC(1,3)*VPC(1,3)I

1569 VPC(1,1)-VPC(1,1)/DDT
1670 VPC(1,2)=VPC(1,2)/DOT
I571 VPC(1,3)=VPC(1,3)/DOTI
1572 VPC(2.1).VPC(3,2)*VPC(1,3)-VPC(3,3)-VPC(1,2)
1573 VPC(2,2)=VPC(3,3)*VPC(1,1)-VPC(3,1)*VPC(1,3)
1574 VPC(2,3)-VPC(3,1)*VPC(1.2)-VPC(3.2)*VPC(l.1)
1675 WRITE(6.3931)
M57 END IF
1577 C!
1578 C1 re-display the pattern cut system
1579 C!
1581 DENY , SHW-A
1580 D ENYSHO...
158 WRITE(6,4933) (NI,NJ,VPC(NI.NJ),N3x1.3)
1583 EN1D DO

1684 4933 FORMAM(2 *,11,3(21, 'VPC(' .11,',' ,II,')=' ,F9.6),T79,1H*)

1586 RTR

1588 CV
1589 C! This routine sets/displays a scale factor.
1590 CV
1591 E11TRY SET.SCA
1592 WRITE (2.0 ) Please input a uniform scale factor:'
1593 READ (1,*) UNITFI
1594 UNITS - UNITN * UNITF
1695 C!
1596 C! This entry displays the uniform scale factor.
1597 C!I
1598 ENTRY SHOW.SCA
1599 WRITE (2,FMT='(- The uniform scale factor is -,F10.8)') UNITF
1600 RETURN

1603 C!
1604 C! This routine sets the units for the program.

1605 C!

1607 C!

1608 C1 1-METERS, 2-FEET, 3=INCHES
1609 C!1
1610 ENTRY SET.JJNI-METERS
1611 IUNI? - 1
1612 COTO 2
1613 ENTRY SET.UNLYFEET
1614 IUNI? a 2I
1615 COTO 2
1616 ENTRY SET-.UNL-INCHES
1617 IUNIT - 3

1619 UNITS - UNITN * UNITY

1620 RETUIRN
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1622 Ct 11111III til I ii i11 11111111111)111111t1ltit1

1623 C1
1624 C1 This entry shows the current units.

1625 Ct
1626 ENTRY SHOW-UNI

1627 WRITE (2,FMT-'(- The current units are '',A)') LABEL( IUNIT)
1628 RETURN

I 1629

1630 C I ! ! ! I I I I ! I ! I I I I I I I I I ! I I ! I I I I I I I I ! I

1631 Ci

1632 C) This routine sets the window.

1633 C1

1634 ENTRY SET-WIN
1636

1636 VALID-INPUT - FALSE.
1637 DO WHILE ( NOT. VALID-INPUT

1638
1639 TTPE.,'The current range of theta in degrees is , THET1*dpr,
1640 * to ',THET2*DPR

1641 TYPE*.'with a resolution of ',RESTH-DPR,' degrees/pixel.'
1642 TYPE*,'The current range of phi in degrees is ', phl*dpr,
1643 + ' to ',PH2*DPR
1644 TYPE*,'with a resolution of ',RESPHADPR,' degrees/pixel.'

1646
1646 TYPE-,'Please enter s now range for theta (lower,higher):'

1647 ACCEPT*, THETI.THET2

1648 THETI - THETI * RPD
1849 THET2 s THET2 * RLPD

1661 TYPE*.'Please enter a new THETA resolution in degrees/pixel:'

1662 ACCEPT*. RESTH
1653 RESTH a RESTH * RPn
1664 1
1665 TYPE*,'Pleaee enter a new range for phi (lower~higher):'
166 ACCEPT*, PHIPH2
1657 PHI - PHI * RPD

168 PH2 - PH2 * RPD

1659
1660 TYPE*.'Please enter a new PHI resolution in degrees/pixel:'
1661 ACCEPT*, RESPH

1662 R.ESPH a ESPH * PD

1 64 ROWS - INT( (PH2 - PHI) / NFSPH # 0.6 )+1

1666 COLS = INT( (THET2 - THETI) / RESTH # 0.6) *1
1666
1667 "L:D.INPUT = (NOT. (ROWS.CT.MAXROV) ).OR.
1668 4 (.NOT.(COLS.GT.HAXCOL))
1669 IF ( NOT. VALID.-NPUT ) WRITE(2,)
1670 * ' Insufficient dimensions for specified resolution.'
1671 EN|D DO

I1672 C1

1673 C1 Show the window parameters
1674 C1

1676 ENTRY SHOWVIN
1676 TTPE*,'The current range of theta In degrees Is ', THETI*dpr,

1677 4 1 to ',THET2*DPR

1678 TYPE*,'with a resolution of '.IESTH*DPR.' degrees/pixel.'
1679 TTPE*,'The current range of phi in degrees is ', phi*dpr.
1680 * to ',PB2*DPR
1 81 TYPE*.'with a resolution of '.3ESPR*DPR.' degrees/pixel.'
1682 RETURN
1683

3 1084 Ct iitttl lttlliit~ltlttltitt ltttl!tttttttttttttttttttttt!!||Jtltt143
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I
1685 C?

1686 C1 This routine deterline name of output files. Here are the current

1687 C1 assignments.

1688 C1

1689 C1 Unit Meaning Default file a

1690 C1 I interactive input sysinput

1691 C1 2 interactive output sys$output
1692 C! 6 Input processor Input FILE.INP

1693 C? 6 input processor (echo) output FILE.LIS
1694 C1 7 printable output file FILE.PRT

1696 C1 10 *plot* data output file FILE.PLY I
1695 C1

1697 ENTRY SET-OUT

1698 CALL CLI$CETVILUE( 'P2', FILE

1699 C1

1700 C? Only if /NOPLOT is specified, then discard all output written to unit
1701 C? The user should always got ploftable output by default.

1702 C?
1703 IF ( NOT. CLISPRESENT('PLOTTABLE') ) THEN

1704 OPEN( UNIT-lO, FILEt'_NL:', STATUS-'OLD'. FOR=-'UNOGRKATTED' I
1706 ELSE

1706 OPEN( UNIT-IO, FILE-'.PLT', DEFAULTFILE=FILE, STATUS-'NEW',

1707 * FOR'UFORHATTED'
1708 ENDIF l
1709 C!

1710 C! If /PRINT is not specified, discard all output written to unit 7.
1711 C! The user only wants to see the line printer if he asks for it.

1712 C?
1713 OPEN( UNIT-7, STATUS-'OLD', FILE='.NL:' I
1714 IF ( CLISPRESENT( 'PRINTABLE' ) ) THEN
1716 OPEN( UNIT-7, DEFAULTFILE-FILE, STATUS-'NEW'. FILE-'.PRT'

1716 EVDIF
1717 C?
1716 C! It /NOECHO is specified, the input echo is discarded.

1719 C? The user should got an echo file by default, just like a .PLT file.

1720 C?
1721 IT ( .NOT. CLISPIESENI( 'ECHOING' ) ) THEN 
1722 OPEN( UNIT6e, FILE='_NL:', STATUS-'OLD'

1723 ELSE

1724 OPEN( UNIT-6, FILE='.LIS', DEFAULTFILE-FILE, STATUS-'NEW'

1726 ENDIF I
1726 C?
1727 C! Now retreive the full filenames for future reference.

1728 C?
1729 INQUIRE ( UNIT - 10, SAME - OUTFIL )
1730 INQUIRE ( UNIT - 7, NAME - PRTFIL
1731 INQUIRE ( UNIT - 6. NAME - LISFIL

1732 SET.OU7 - SUCCESS

1733 C!
1734 C! This routine displays the current output files.
1736 C?
1736 ENTRY SHOW-OUT

1737 TYPE *. 'Plotting ftile is: . OUTFIL

1738 TYPE , 'Printer file is: ', PRTFIL U
1739 TYPE *. 'Input echo file: '. LISFIL

1740 SHOW-OUT - SUCCESS
1741 RETURN

1742
1743I

1744 C?
1746 C? This routine stops the program.

1746 C?
1747 ENTRY EXIT-COMM4ND
1748 CALL EXIT

I
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I 1749 RETURN
1760
1751 C!11!11I1!1I!!!!!!I!!!!I!!I!l!!!I!!I!!I!!Ilttl!!!tlI!I!!,Il!!!tlI!llIlI

1752 C!
1753 CI This routine services online help requests.
1764 C1
1756 ENTRY RELP-COMI4AND

I 1756 LIBRARY '

1767 P1 a ,

1768 CALL CLISGETVALUE( 'Pl', P1 )
1759 CALL CLISGETVALUE( 'HELPLIB', LIBRARY
1760 HELP-COMIAND = LBR$OUTPUTHELP(
1761 + PUT.OUTPUT,, I Help output rout
1762 + P1, I Help key descrip
1763 + LIBRARY., I Help library nsam
1764 4 GETINPUT ) I The prompting In
1765 RETURN
1766

1768 C!
I1769 C! This routine calls the routines which do the shadowing .

1770 C!

1771 ENTRY SHADOW-COMMAND
1772 TYPE*. 'Working...' I Type an informational as
1773 CALL INITGF I Initialize next plot
1774 CALL DOPLAS ! Draw the plates
1775 CALL DOCYLS I Draw the cylinders
1776 CALL WRTOUT I Write the output buffer
1777 SHADOW-COMIAND - SUCCESS I Return a normal
1778 RETURN
17801780 C!!! ! I!!!! ! !! ! 1 ! ! ! ! ! I!I I! ! Il! II ! !! III!! llll!! I I I I

1781 C!
1782 C! This routine executes a DCL comand as a subprocess. Add a test for
1783 C! better behavior with blank Pl.
1784 C1

1786 ENTRY DCLCOMMAND
1786 CALL CLISGETVALUE( 'Pl', PI
1787 IF ( P1 EQ. ' ' ) THEN
1788 DCLCOMIAND a LIB$SPAWNO
1789 ELSE
1790 DCLCOMMAID a LIB$SPAWN( P1
1791 ENDIF
1792 RETURN
1793 C!
1794 C! End of action routines.
1795 C1
1796 END

I
I
I
I
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I
10.2 Non-VAX/VMS Subroutines

The following routines are for the non-interactive implementations of the code. They are
used in conjunction with the routines in this chapter that are common to both versions. 3
MAIN PROGRAM (non-interactive) 3

This is the main routine to be used with the non-interactive code.

0001 PROGRAM SHADOW
0002 C111
0003 C1II THIS COMPUTE CODE WAS WRITTEN AT THE OHIO STATE UNIVERSITY

0004 C1t1 ELECTROSCIENCE LABORATORY. ANY PROBLEMS OR COMMENTS
0005 C1I1 CAN BE REFERRED TO:
0006 CiIt

0007 C11t RONALD J. MARHEFKA OR LASZLO A. TAKACS

0008 C1!t ELECTROSCIENCE LABORATORY
0009 C1!1 1320 KINNEAR RD.

0010 C!!! COLUMBUS. OHIO 43212
0011 C1!! PONE: (614) 422-6762 OR 422-6848

0012 C!!!

0013 C!11 THIS COMPUTER CODE CALCULATES SHADOWING OF AN ANTENNA
0014 C111 USING THE NEC-BSC INPUTS NON-INTERACTIVELY.
0016 C111 IT SHOULD BE USED IN PLACE OF INTERACTIVE MAIN PROGRAM

0016 C11I WHEN THE SHADOW CODE IS USED ON NON VAX COMPUTERS.
0017 C1I1
0018 INCLUDE *SHACOM.FOR'
0184 PARAMETER (NSX=30)

0185 COMPLEX WS
0188 LOGICAL LIIET
0187 CONMON/SORART/VS(NSX),XSS(3,NSX),MSA(2,NSX).NSXMSP,MSPP

0188 C?!! Initialize fill tags

0189 CI11 FILPNM and FILCNM < 0 is sequential tagging
0190 CI11 FILPNM or FILCNM > 0 that object is tagged with

0191 C111 FILCHP or FILCHC

0192 C1!I FILPNM or FILCNM a 0 everything tagged with FILCHI
0193 FILPNM-O

0194 FILCUM-0

0196 C111 Initialize fill characters

0196 FILCHP='P'
0197 FILCHC-'C'

0198 FILCHRI'X'

0199 CI!I Initialize return flag

0200 LRETf.TRUE.

0201 CIII Initialize and read comand information.
0202 CALL ABSCIN

0203 100 CONTINUE

0204 CI1I Choose a source location from stored positions.

0206 DO 1200 MS-1,MSI
0206 DO 1000 N-1.3
0207 1000 ANTENN(N)-IBS(N,MS)
0208 CI11 Initialize graphics information.
0209 CALL INITOF I
0210 CIII Calculate shadow of plates.

0211 CALL DOPLAS

0212 C111 Calculate shadow of cylinders.
0213 CALL DOCYLS I
0214 C111 Write out mape to printer and plotter files.

0215 CALL WRTOUT
0216 1200 CONTINUE

I
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I
0217 CIII Read more comand Information.

0218 CALL AIBSCRE
0219 CIII Return to execute next shadow map.
0220 IF(LRET) 00 TO tOO
0221 STOP
0222 END

II
I
I
I
I
I
I
I
I
I
I
I
I
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10.3 Subroutines common to both modes

The following routines are used by both the interactive and non-interactive implementations
of the code. They are written in transportable FORTRAN-77.

SUBROUTINE ABSCIN 3
This is the input-set processor routine. It reads commands from the input file which

define the input geometry. 3
0001 C ----------------------------------------------------------------------
0002 SUBROUTINE ABSCIN

0003 C11l
0004 C111 THE NEC - BASIC SCATTERING CODE (NEC-BSC) WAS WRITTEN
0005 C1II AT THE OHIO STATE UNIVERSITY ELECTROSCIENCE LABORATORY.

0000 C1) ANY PROBLEMS OR COMMENTS CAN BE REFERRED TO:
0007 C1I1

0008 C1!! RONALD J. MARHEFIA
0009 Cil ELECTROSCIENCE LABOIATORY
0010 Ct11 1320 KINNEAR RD.
0011 C1I1 COLUMBUS,DHIO 43212
0012 C!11 PHONE: (614) 422-6762
0013 C11 )
0014 C111 THIS IS A PORTION OF THE MAIN PROGRAM OF THE NEC-BSC.

0016 C11I IT READS IN THE INPUT AND PASSES THE GEOMETRY INFORMATION
0016 C111 TO THE SHADOW CALCULATION PART OF THIS OBSCURATION CODE.
0017 C111 IT READS LOCATIONS OF SOURCES A NUMBER OF FINITE
0018 C111 PLATES AND/OR A SET OF FINITE
0019 C!11 ELLIPTIC CYLINDERS AND CONE FRUSTUM SECTIONS.

0020 C111 THE PLATES ARE DEFINED

0021 C1II BY THEIR CORNER LOCATIONS. THEY CAN BE PERFECTLY

0022 C111 CONDUCTING, MULTI LATERED DIELECTRIC SLABS, OR COATED
0023 C11I METAL PLATES. AN INFINITE GROUND PLANE CAN ALSO BE
0024 CIIe ADDED. THE CYLINDERS ARE DEFINED BY THEIR ORIGIN.
0026 CII1 AXES DIRECTIONS, AND BY THE RADIUS ON THEIR MAJOR
0026 CI1I AND MINOR AXES AND THE ENDCAPS AND FRUSTUM RIMS ARE DEFINED BY
0027 CI1I THEIR POSITION ON THE CYLINDER AXIS AND THE ANGLE

v028 CI11 OF THEIR SURFACES WITH THE CYLINDER AXIS IN THE X-Z
0029 CIII CYLINDER PLANE. THE CYLINDERS MUST BE PERFECTLY

0031 CII WITH A MAXIMUM OF 12 CORNERS PER PLATE, WITH 5 LAYERS

0032 C1I OF DIELECTRIC AND 6 CYLINDERS, WITH 10 RIMS

0033 CIII ALSO 30 TRANSMITTING

0034 CiI ELMJENTS AND 30 RECEIVING ELEMENTS CAN BE INPUT.

0035 C1II NOTE THAT THE LIMITS ON THE NUMBER OF PLATES,
0036 CIII CORNERS, LAYERS, CYLINDERS, SOURCES, AND RECEIVERS
0037 C1II ARE ONLY DUE TO I SIZE OFHEUARRAYS.
0038 CIII THE LINEAR DIMENSIONS ARE INPUT IN METERS UNLESS
0030 C111 SPECIFIED OTHERWISE. THE ANGULAR DIMENSIONS
0040 CI1I ARE IN DEGREES.
0041 C11I

0042 C1I1 NOTE THAT COMIENTS ARE INDICATED IN DIFFERENT FORMS:
0043 C1I1 C111 IMPLIES EXPLANATION OF PROGRAM SECTION I
0044 CIII C$4 IMPLIES DESCRIPTION OF INPUT DATA

0045 CIII Cm-- IMPLIES COMMAND INPUT SECTION
0040 C111 C--- IMPLIES BEGINNING OF SUBROUTINE
0047 C!11 C+ IMPLIES SPECIFICATION OF MAXIMUM DIMENSIONS

0048 C1I1 CXXX mans lines were not needed for SIAON program-
0049 CIII CFFF means limes were at implemented for current version
0060 C1II
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0061 CII1 NEC-BSC VERSION 2.0-1 ( UPDATED 6/16/86 )
0062 C111
0063 CilI MAJOR VERSION CHANCES ARE DENOTED BY THE FIRST DIGIT
0064 CIII MINOR CHANGES IN CAPABILITY ARE DENOTED BY THE DECIMAL
0066 ClII POINTS AND MINOR CHANCES THAT DO NOT NEED ADDED
0056 Cill DOCUMENTATION ARE SHOWN AFTER THE DASH.
0067 CiI
00568 CIII NOTE ON VERSION 2.2
0069 CItI 1) THE PLATE - CYLINDER TERMS ARE NOT PRESENTLY INCLUDED.
0060 C1II 2) THE CYLINDER - CYLINDER INTERACTION TERMS WORK ONLY
0001 Gil O FOR PARALLEL CYLINDERS WITH THE PATTERN CUT
0062 Cil! PERPENIDICULA TO THE CYLINDER AXES.
0063 Cill
0064 CII NOTE ON VERSION 2.3
0066 Gill RANIGE GATING HAS BEENl ADDED IN THE NEAR ZONE
0066 C ilt

I0067 Cil1 NOTE ON VERSION 2.4

0068 CIII VOLUMETRIC PATTERN CAPABILITY HAS BEEN ADDED
0069 CiII
0070 CII NOTE ON VERSION 2.5
0071 CiII PARAMETER STATEMENTS FOR DIMENSIONS ADDED
0072 C!ll! ARRAY INDICES CHANGED FOR MORE EFFICIENCY
0073 CI!
0074 CIf NOTE OF VERSION 2.6

0075 CIli CONE FRUSTUM INPUT ADDED
0076 C!II
0077 C4..

0076 C*** SPECIFICATION OF MAXIMUM DIMENSION SIZES

0079 C44

0080 C444 MAXIMUM DIMENSION FOR OBSERVATION POINTS
0081 PARAMETER (NOX-1801)
0082 C-.. MAXIMUM DIMENSION FOR PLATE DIELECTRIC LAYERS
0083 PARAMETER (NLXsE)
0084 C#+ MAXIMUM DIMENSION FOR SOURCES
0086 PARAMETER (ItS1%30)
0086 C*.. MAXIMUM DIMENSION FOR RECEIVERS
0087 PARAMETER (NRX-30)
0088 C*.
0089 INCLUDE 'SHACOM.FOR'
0255 COMPLEX CJ,CPI4,WS, WR
02560 COMPLEX CllICI22,Zll.Z22

0257 CHARACTER*2 IT(40).IR(36) ,LABEL(3)*6
0258 CHARACTER RUNDAT*9,RUNTIM*8
0269 DIMENSION IMS(NSX) ,.S(NSX) .AVS(NSX) ,VXSS(3,S3.NSX)
0260 DIMENSION IMR(NR)HR(NRX) ,AWR(NRX) ,VXU(33,NRLX)
0201 DIMENSION In (3,nX) .VIRP(3.3,NRX)
0262 DIMENSION XPC(3).VRT(3,3),TR(3)
0263 DIMENSION J1X(4) .DR(3) ,DT(3) .DP(3) ,IDR(3)
0264 DIMENSION XqR(3),Iq(s)
0265 LOGICAL LIJ(4,6) .LFqG.LVARNLSCAT.LPPREC
0206 LOGICAL LSORLOUT,LSIFCLSUIO,LRD.LCYL.LPLA
0267 LOGICAL LIHD,LDEDUG,LTESTLSLOPELCORNRLDC
0268 LOGICAL LWRITE.LPLT,LORD, L1.LRMPLPRAD,LDANG,LCNPAT
02689 LOGICAL LinEA,LRCVRLIECT,LVOLP.LVPLT,LFARN

0270 COMHON/SOIDAT/IM, H , HAWFACTOR
0271 COM4ON/SORARIT/S(NSX),XS(3.11),MSA(2,151) .SI M.MSPP
0272 COMON/TST/LDUUG, LTEST, LWAJJ
0273 COMMON/SORINF/XS(3).VXS(3,3)
0274 COMMON/IMAINFXI(3,WPX.NPI),VZI(S.S,lPX)
0275 COm40NIEImNFIa /(an), 1 , HIPP. HA VP, VXR (3.3), M
0276 COM44ONIRECARTYI/M(S.UnX) .M (32.11) , DP(3) ,DTP(3) .DPP (3)
0277 CMMONI/LIMIIT /SML, 0".4T, 3IO
0278 COMION /DI/RD (3)D(S) LIA, ,LRCVR
0279 C0ON/VAVE/ W ,L
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0280 C0140/CONP/CJ.CP14I

0281 CO?440N/FNANO/FHP (HEX, NPX)
0282 COI#'ON/LPLCY/LPLA.,LCYL
0283 CO14ION/CROUND/LQRVD IPXR
0284 CON04ON/OUTPFZ/TPPD ,flAD.RANG *LCMPAT.,LPRAD ,LRANG

0286 CO?4OM/OUTPNZ/RXSRXI.TTS.TTI.PZS.PZI SLRECTI
0280 COM4ION/OUTPNV/IVPN, IV,LVOLP
0287 CDON0TRANDT/LSLAB(NPX) NSLAB(NPX) .DSLAB MLX, NPX)
0288 2,ERLSLLB(NLI.KPX) ,TESLAB(NL.III) ,UISLAB(MILI,NPX)
0289 3, TRSLAB (NLX. NPZ)I
0290 DATA LAEL/'METERS','FEET ','INCHES/

0291 DATA I/'TO.PD,P'.SG,.LP,PP',GP',ZXQ,'T,.CG-
0292 2,'SM.RPD'.CM'CE'BP.UF'.N.N. 'UN.FR'.NX-
0293 3,'EN,NP,.NC'.NO''NSPR.US,PN',R','NR I
0294 4,'SA''FNRA',RVDVN','P','PF.VF'.CCI/
0295 Gill MAX. DIMENSION OF SOURCES.RECEIVERtS.CYLINDERSRIMS.PLATESEDES,
0296 C111 LAYERS, AND OBSERVATION POINTS.
0297 MSDX-NSX
0298 1421411 I
0299 MCDX-NCX
0300 NCDX-NHX
0301 14PDX-IIPX
0302 NEDX=MEXI

0304 HODXsNOX
0305 C'il NOTE: IN SUB1. RFPTCL THE VARIABLES IVD.PHOR.PHORP,AMD VRG

0306 CiII MUST BE DIMENSIONED 2*NPDX.1

0308 C111 SET TIME FLAGS TO ZERO
0309 IATINO0
0310 IBTIMO0
0311 ICTIM=O
0312 ao TO 2701
0313 2700 CONTINUE
0314 VRITE(6.3006)
0315 VRITE(S.3005)I
0316 2701 CONTINUE
0317 C111 INITIALIZE DATA TO DEFAULT VALUES.
0318 COSS TEST OUTPUT DEFAULT DATA TO:

0319 LDEBUa-.FALSE.I

0321 LOUT-.FALSE.
0322 LVARN.TRUE.
0323 LSLOPE-.TRUE.
0324 LCORNR-.TRUE.I
0326 LSOR-.FALSE.
0326 JMI(1)1l
0327 J14Z(2)-6

0320 JMX(3)4 I
0330 DO 2706 J-.6
0331 DO 2706 K-1.4
0332 1KJ(K,J)n.FALSE I
0333 IF(J.LE.JNZ(1)) LKJ(1,J)=.TIUE.

0334 2705 CONTINUE
0335 LI(3.4).FALSE.
0336 LKJ(3,5)=.FALSE.I
0337 C$$$ FAR ZONE RANGE DEFAULT DATA RD:
0338 LRAN- FALSE.
0339 RANG-I.
0W40 C$$$ RANGE GATE DATA 01:
0341 RMIN-SMLI
0342 RMAZ-BIG
0343 C$$$ POVER RADIATED DEFAULT DATA PR:
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0344 LPRAD-.FALSE.
0346 PRAD-0.
0346 IPID.1
0347 C$$$ PATTERN DEFAULT DATA PD:, PN:, PF:, VD:, VF:. AVN:
0348 LVOLP-.TRUE.
0349 LFARN-.TRUE.
0350 LNEAR . FALSE.
0351 LIECT-.FALSE.
0362 LCUPATw.TRUE.U0353 TPPD-O,
0364 TPPV-2.
0355 IPPS=0.
0356 TPPI-2.

0357 THCZ-O.

0362 THC(1,)=0
0363 PHC(.o.
0364 VPC(2.1)-0.
0365 VPC(2,2)-1.
0366 VPC(l.3)-0.
0367 VPC(21)-0.
0366 VPC(2,2)-l.
0309 VPC(3,3)-1.
037 PC(1)O.

0371 VPC(2.)-O.
0372 ZPCC33)-.
0373 RZS=1).

0373 iI2sl
0374 111=.

0379 IPu
0380 XPN.181
0381 KpY=91
0362 ClSS BACK OR DISTATIC NEAR ZONE SCATTERING DEFAULT DATA SP:I0383 LBCATu.1ALSE.
0384 C$$$ FREQUENCY DEFAULT DATA Fl: I 71:
036 FRQC-.2997925
0386 LFQG-.FALSE.
0387 FQGS= .2997925
0368 FQG!-0.

0389 IFQC-1
0390 C$$$ PLATE DEFAULT DATA PC:

0391 LPLA-.FALSE.

0393 IEP(1)s4
0394 LSLAB(1)-0

0395 1101,1.01)-.

0396 11(3.1.1)uI.
0398 1101.2.0)-1.
0399 1102.01)-.

0400 11(23,.1)-.

0405 11(1,4.1)mI.

0406 110.4.0~-0.
0407 C$$$ MOM11 PLANE DEFAULT DATA OP.
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0408 LGUD-.FLSE.
0409 IWIR.MPX
0410 ceSI SOURCE DEFAULT DATA SO: *SA: . SN:

0411 LSIPF=FALSE.
0412 HSI=0

0413 NSAT=0

0415 MSA(2.1)=o
0416 ISS(1,1)=.
0417 XSS(2,1)-0.
0418 XSS(3.1)-0.I
0419 114S(1)-
0420 NS(1)0.5
0421 HAWS(1-0.
0422 THSZ=0.
0423 PNSZ-0.
0424 TIISX-SO.
0425 P1131=0.

0420 VXSS(l,1.1)-1 I
0428 VXSS(1.3.1)=0.
0429 VXSS(2,1.1)=0.

0430 VISS(2.2.1)-l.I

0432 VXSS(3.1,1)-0.
0433 VXSS(3.2.1)=0.
0434 VXSS(3,3,1)-l.
0435 WS(-1)=1 0.)I
0436 C$$$ RECEIVER DEFAULT DATA AC: *IA: IRM:
0437 LRCVR-.FALSE.
0438 LAMP-.FALSE.
0439 NMAx-C

0441 MAA(1.1)-0
0442 MAA(2,1)-0

0443 Ifl(1.1)-0.I
0445 X1U(3,1)-0.

0446 IMR(1)-
0447 HR(1)-0.5
0446 NAVRM1-0.U
0449 THUZ-0.
0450 PlDZ-0.
0451 THAI-DO.

0452 P1112.0.I

0454 VXRR(1,2.1)-0.
0455 VXAR(1.3.1)-0.

0456 VXAR(2,1.1)-0.I

0458 VIRR(2.3,1)u0.
0469 VIIR(3.1.1)-0.
0460 VIRR(3,2.1)=0.
0461 V1UC(3,3.1)-1.I
0462 11(1)-CO. .0.)
0463 C$$$ LINE PRINTER DEFAULT DATA LP:
0464 LVRITE=.FALSE.

0465 C48$ PLOTTER DEFAULT DATA PP: AVP:I
0466 LVPLTe.FALSE.
0467 LPLT-.FALRE.
0468 LPPIIC=.FALSE,

0409 P~ZL- I
0471 PPZBB-0
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0472 PPXE.360.
0473 PPIS-30.
0474 PPYB--40.
0475 PPTE-O.
0476 PPYS.10.
0477 C$$ R07ATE TRANSLATE DEFAULT DATA RT:
0476 THZP..
0479 PHZP-O.
0480 TUIP-GO.

0481 PHXP*O.

0486 TRT(2)O.
0487 VT(13)-.
0488 VRT(1,1)-l.
046 VRT(2,2)-1.I0480 VRT(2.3)=0.

0491 VRT(3.1)-0.
0492 VRT(3.2)-..
0493 VRT(3,3)-..

0494 CM~ CYLINDER DEFAULT DATA CC: &CC:

0498NEC C1) =2

0499 AC(l.1)=i.
0500 BC(1.i)=1.

0501 AC(2.1)-1.
0502 BC(2.1)=1.
0503 ZC(2.1)=-3.
0504 TCR(2,1)-l.6707g6
0505 ZC(l,l)-3.
0506 TCR(1,l)-l.570790
0507 VCL1.01.1)-1.
0508 VCL(1,2,1)=0.
0509 VCLCI.3.1)-0.
0510 VCL(2.1.1)=0.
0511 VCL(2.2.1)=1.
0512 VCL(2.3.1)=0.
0513 VCL(3,1.1)u0.
0514 VCL(3.2,1)=0.I 0515 VCL(3.3.1)=1.
0516 XCL(l,1)-0.
0517 XCL(2.1)=0.
0518 XCL(3,1)-0.

0519 C$$$ UNITS DEFAULT DATA UN: *UF: IUS:

0623UNITS.UNlITN*UNITF

0524 IUNST-0
0521 IUUSP=IUNST
0526 GO TO 2999
0527 ENTRY ABSCRE
0528 3000 CONTINUE
0629 WRITE(6,3006)
0530 3006 TUIAT(1.IH'.761,1R.)
0531 WR!ITE(6,3006)
0532 URXTE(6,3005)H0533 3005 YlMT1.2(3f**)
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0636 3001 FORMAT(36A2)
0637 WRITE(83002)
0638 3002 FORMAT(1H .//////.lI,26(3H***))
0639 VRITE(6,3006)
0640 VRITE(6,3003) (IR(I).I=1,36)
0641 3003 FORAT(1I,1H*,21,36A2,2XlH*)
0642 CPU!
0643 C111 CHECK AGAINST STORED OPTIONS

0544 CPl!

0646 COO* CM: COMMENT CARD
0646 IF(IR(1).EQ.IT(13)) GO TO 3090
0547 C$$$ CE: LAST COMMENT CARD
0648 IF(IR(1).EQ.IT(14)) GO TO 3000
0640 VRITE(6.3006)
0650 IRITE(6,3006)

0551 C$l TO: TEST DATA GENERATION OPTION.
0652 IF(IR(1).EQ.IT(1)) GO TO 3100
0563 C#0 PD: FAR ZONE PATTERN INTEGER ANGLES
0564 IF(IR(1).EQ.IT(2)) GO TO 3200
0666 C$$$ ID: FAR ZONE RANGE INPUT
0656 IF(IR(1).EQ.IT(12)) GO TO 3260

0567 C$$$ PG: PLATE GEOMETRY INPUT
0668 IF(IR(1).EQ.IT(3)) GO TO 3300
0669 C0$ SO: SOURCE GEOMETRY INPUT
0560 IF(IR(l).EQ.IT(4)) GO TO 3400
0661 C$$$ SM: SOURCE NEC OR AMP INPUT
0562 IF(IR(1).EQ.IT(11)) GO TO 3460
0663 C$Ol LP: LINE PRINTER LISTING OF RESULTS
0564 IF(IR(1),EQ.IT(6)) 00 TO 3500
0666 C$i PP: PEN PLOT OF RESULTS

066 IF(IR(1).EQ.IT(8)) GO TO 3600
0667 C$$ GP: INCLUDE INFINITE GROUND PLANE
0668 IF(IR(1).EQ.IT(7)) GO TO 3700
0669 C41 XQ: EXECUTE PROGRAM

0570 IF(IR(1).EQ.IT(8)) GO TO 3800
0671 CI$ IT: TRANSLATE AND/OR ROTATE COORDINATES
0672 IF(IR(1),EQ.IT(9)) GO TO 3900
0673 COO$ CG: CYLINDER GEOMETRY INPUT
0574 IF(IR(1).Eq.IT(10)) GO TO 4000
0576 C$$$ CC: CONE GEOMETRY INPUT
0676 IF(IR(1).EQ.IT(40)) GO TO 4000
0577 C$$# BP: BACK OR BISTATIC NEAR ZONE SCATTERING
0678 IF(IR(1).EQ.IT(16)) 00 TO 6240
0679 C$$1 UF: SCALE FACTOR FOR INPUT
0580 IF(IR(1).EQ.IT(18)) GO TO 4120
0681 C$$$ UN: UNITS OF INPUT
0682 IF(IR(1).EQ.IT(18)) Go TO 4100

0683 Cio FR: FREQUENCY
0684 IF(IR(1).EQ.IT(19)) O0 TO 4200
0685 C000 NI: NEXT PROBLEMI
0586 IF(IR(1).EQ.IT(20)) 00 TO 2700
0687 C$$$ EN: END PROGRAM
0588 IF(IR(1).EQ.IT(21)) 0 TO 997
089 C$il NP: NEXT SET OF PLATES

0690 IF(IR(1).EQ.IT(22)) GO TO 3360
0591 CMII NC: NEXT SET OF CYLINDERS
0692 IF(II(1).EQ.IT(23)) GO TO 4060
0693 C$i$ NO: NO GROUND PLANE
0694 IF(IR(1).EQ.IT(24)) GV TO 3760
0696 CII NS: NOT BET OF SOURCES

0596 IF(IR(1).EQ.IT(25)) GO TO 3490
0697 CMII PR: POWER ADIATED INPUT
0696 IF(IR(1).EQ 00T(2)) GO TO 3440
0699 CIl US: UNITS OF 2S AND RAYS IN SG: S BA: RG: RA :

I
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0600 IF(IR(1).EQ.IT(27)) GO TO 4110

0601 CM55 PN: NEAR ZONE PATTERN DESIRED
0602 IF(IR().EQ.IT(28)) GO TO 3280
0603 q$0$ RC: RECEIVER GEOMETRY INPUT
0604 IF(IR(i).EQ.Ix(29)) GO TO 4400

0605 C$$$ RM: RECEIVER NEC OR AMP INPUT
0606 IF(IR(I).EQ.IT(17)) GO TO 4450
0607 C$I NR: NEXT SET OF RECEIVERS
0608 IF(IR(l).EQ.IT(30)) GO TO 3496
0609 C$$$ SA: SOURCE ARRAY GEOMETRY INPUT
0610 IF(IR().EQ.IT(31)) GO TO 3810

0611 CII$ FM: MULTIPLE FREQUENCY INPUT
0612 IF(IR().EQ.IT(32)) GO TO 4260
0613 C$$$ RA: RECEIVER ARRAY GEOMETRY INPUT
0614 IF(IR(1).EQ.IT(33)) GO TO 4810
0616 C$$$ GR: RANGE GATE INPUT
0616 IF(IR(t).EQ.IT(34)) GO TO 6260
0617 CIM VD: FAR ZONE VOLUMETRIC PATTERN INTEGER ANGLES
0618 IF(IR(1).EQ.IT(35)) GO TO 3210
0619 C$$$ Vi: NEAR ZONE VOLUMETRIC PATTERN

0620 IF(I(1).EQ.IT(36)) GO TO 3270
0621 Cl$$ VP: VOLUMETRIC DUMP OF RESULTS FOR PLOTTING
0622 IF(IR(1).EQ.IT(37)) GO TO 3650
0623 C$$$ PF: FAR ZONE NON INTEGER ANGLES

0624 IF(IR(1).EQ.IT(38)) GO TO 3220
0626 CI$ VF: FAR ZONE VOLUMETRIC PATTERN NON INTEGER ANGLES
0626 IF(IR(1).EQ.IT(39)) GO TO 3230
0627 C$$

0628 WRITE(6.3021)
0629 3021 FORIMAT(' *** PROGRAM ABORTS)II COMMAND INPUT IS NOT PART',
0630 2' OF STORED COMMAND LIST *.*')

0631 3004 STOP
0632 C......

0633 3090 CONTINUE
63al C--- CM: CE: COMMAANDS ,

0636 C$$$
0636 Ci$ IRM(ICM: OR CE: FOLLOWED BY AN ALPHANUMERIC STRING OF

0637 C$$$ CHARACTERS. THE CM: COMM6AND IMPLIES THAT THERE WILL BE
0638 C$$ ANOTHER COMMENT CARD FOLLOWING IT. THE LAST COMMENT CARD
0639 CI$I MUST HAVE THE CE: COMMAND ON IT. IF THERE IS ONLY ONE
0640 CI$ COMMENT CARD THE CE: COMMAND SHOULD BE USED.

0641 CIM
0642 READ(6,3001) (IR(I),I1.36)

0643 RITE(6,3003) (IR(I),.1-1,36)

0644 IF(IR(1).EQ.IT(14)) GO TO 3000
0645 IF(IR(1).EQ.IT(13)) GO TO 3090
0646 WRITE(6.3091)
0647 3091 FORMAT(' *** PROGRAM ABORTS! CE: COMMAND MUST BE',
0648 2' USED TO END COMMENTS. **.')

0649 STOP
0650 C--*---

0661 3100 CONTINUE
0662 C- TO: COMMAND ...
oess C$$$

0654 Cl LDEBUG-DEBUG DATA OUTPUT ON LINE PRINTER(TRUE OR FALSE)

0ess C$l$ LTEST-TEST DATA TO INSURE PROGRAM OPERATION(TRUE ORL FALSE)
04167 GiOl
04568 C$$$ LOUT-OUTPUT MAIN PROGRAM DATA ON LIlKE PRINTER(TRUE OR FALSE)

i 0669 CMl

0660 CCIl LWARN-WARNING DATA OUTPUT ON LINE PIINTER(TRUE OR FALSE)
0661 C$$$
0662 UAD(6.) LDEBUG,LTEST.LOUT.LAIRN
0663 VIITE(6,3101) LDEBUG,LTEST,LOUTLARN
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0664 310 1 FORMAT(2H .5,X LDE.BUG= *,L3.SX, LTEST- ,.L3,61X, LOUT- ,L3
0665 2.6X,*LWARN= ,L3,T79,iH*)

0666 VRITE(6.3006)I

0667 CO$$
0668 C$$$ LSLOPE=SLOPE DIFFRACTED FIELD DESIRED (7 OR F)
0669 C$$$
0670 C$$$ LCORNR=CORNER DIFFRACTED FIELD DESIRED (T OR F)

CO72 OC LSOR-ANTENNA SHADOW ALDIIE(TRUE OR FALSE)
0673 C$$$
0674 READ(6,*) LSLOPELCORNR,LSORI
0676 l(RITE(6,3102) LSLOPELCORNR.LSOR

0676 3102 FDRMAT(2H *,51,'LSLOPE= ',L3,fiX,*LCORNR= ',L3,SX,'LSOR= 1,L3,

0677 2T79.lH*)
0678 WRITE(6.3006)I
0679 IF(LSOR) WRITE(8.3402)

0680 3402 FORNAT(21 *,SX,2SOURCE SHADOW ALONE IS COMPUTED!11.T79,IH*)
0681 IF(SOR) IfRITE(6,3006)
0682 C$$$

0683 C$$$ K=1.J=OPTION TO RUN DIRECT RAY TERM:
0684 C$$$ 1=DIRECT FIELD
0686 C$$$ NOTE: NORMALLY LKJ(1,1)=.TRUE. THIS COMPUTES THE INCIDENT FIELD.
0686 CMO
0687 C$$$ K=2,JOPTION TO RUN VARIOUS RAY TERMS FOR PLATES:I
0688 C$$$ I-SINGLE REFLECTED FIELD

0689 CMO 2-DOUBLE REFLECTED FIELD

0690 CMO 3-SINGLE DIFFRACTED FIELD

0691 COS 4=REFLECTEDIDIFFRACTED FIELDI
0692 C$$$ 6=DIFFRACTED/RLEFLECTED FIELD
0693 CMO 6=DDUBLE DIFFRACTION IN1DENTIFICATION
0694 C$$$ NOTE: NORMALLY LKJ(2,1 TO 6)=.TRVE. THIS COMPUTES ALL FIELD

0696 C$O VALUES INCLUDING IDENTIFING DOUBLE DIFFRACTION PROBLEM AREAS

0696 C$$$ FOR A CONVEX OR CONCAVE PLATE STRUCTURE.I

0698 C$$$ K=3,J=OPTION TO RUN VARIOUS RAY TERMS FOR CYLINDER:
0699 CMO 1=REFLECTED,TRANSITIDN,AND CREEPING WAVE FIELDS
0700 C$$$ 2=SINGLE REFLECTED FIELDS FROM ENDCAPSI
0701 COOS 3-SINGLE DIFFACTED FIELDS FROM ENDCAP RIMS

0702 CMO 4-REFLECTED-SCATTERED FIELDS FROM TWO PARALLEL CYLINDERS
0703 C$O 6=DIFFRACTED-SCATTERED FIELDS FROM TWO PARALLEL CYLINDERS
0704 COOS NOTE! NORMALLY LKJ(3,1 TO 6)-.TRUE. THIS COMPUTES ALL FIELDI
0706 COOS VALUES FOR A FINITE ELLIPTIC CYLINDER.
0706 COOS
0707 CS$ K=4,J=OPTION TO RUN VARIOUS RAY TERM4S FOR

0708 COOS PLATE-CYLINDER INTERACTIONS:

0709 COO 1-FIELDS REFLECTED FROM THE PLATES THEN REFLECTED ORU
0710 COOS DIFFRACTED FROM THE CYLINDER
0711 COOS 2-FIELDS REFLECTED OR DIFFRACTED FROM THE CYLINDER THEN

0712 COOS REFLECTED FROM THE PLATES
0713 COOS 3=FIELDS REFLECTED FROM THE CYLINDER THEN DIFFRACTEDI
0714 COOS FROM THE PLATES

0716 COO 4-FIELDS DIFFRACTED FROM THE PLATES THE REFLECTED
0716 COOS FROM THE CYLINDER
0717 COOS NOTE: NORMALLY LKJ(4.1 TO 4)-.TRUE. THIS COMPUTES ALL FIELDI
0718 COOS VALUES THAT INTERACT BETWEEN THE PLATES AND CYLINDERS.
0719 C$OS
0720 DO 3104 14

0721 JR-.INI(K)

0722 READ(6,*) (LKJ(K,J),J-1,JK)U
0723 3104 WRITE(6.31D3) 1,(LKJ(K,3).J-1,JX)
0724 3103 FORMAT(2H ,7.HS KC.1',) ',6L.2)
0726 00 TO 3000

0727 4100 CONTINUEI
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0726 C- UN: COMMAND ......

0729 C$$$
0730 C$$$ IUNIT=INDICATOR OF UNITS USED FOR INPUT DATA.
0731 C$$$ I-METERS
0732 C$$$ 2=FEET

0733 CMO$ 3-INCHES

0734 C$$$
0736 READ(6.*) IUNlIT
0736 UNITN=UNIT(IUNIT)
0737 UNITS=UNITN*UNITF
0738 WRITE(6,4101) LABEL(IUNIT)

0739 4101 FORMAT(2H *,6X,'ALL THE LINEAR DIMENSIONS BELOW ARE'
0740 2,' ASSUNMD TO BE IN ',A6,T79,1H*)
0741 GO TO 3000
0742 C-...=

0743 4120 CONTINUEI0744 C-: UF: COMAD =:

0746 C$4$

0746 C$$ UNITF - SCALE FACTOR FOR GEOMETRY
0747 C$$$
0748 READ(6,*) UNITF
0749 UNITS=UNITN*UNITF

0760 VRITE(6,4121) UNITF

0761 4121 FORMAT(2H *,6X,'ALL THE LINEAR DIMENSIONS BELOW ARE SCALED BY'
0762 2,' A FACTOR OF ',F12.6.T79,1H*)
0763 GO TO 3000
0754 C==

0766 4110 CONTINUE
0756 C;;; US: COMMAND
0757 C$$$
0758 C$$S IUNST=INDICATOR OF UNITS USED FOR HS AND HAWS IN THE

0759 C$$$ SG: COMMAND.

0760 C$$$ O-WAVELENGTHS

0761 C$s$ I-METERS

0762 CoOS 2=FEET
0763 C$$$ 3=INCHES

0764 COOS
0766 C$$$ NOTE: IF ONE SOURCE IS SPECIFIED IN WAVELENGTHS, THEY ALL
0766 C$$$ MUST BE IN WAVELENGTHS.
0767 READ(S,*) IUNST

0768 IF(MSX.EQ.O) GO TO 4112
0769 IF(IUNST.EQ O.AND.IUNSP.EQ.0) GO TO 4112
0770 IF(IUNST.NE.O.AND.IUNSP.NE.O) GO TO 4112
0771 W.ITE(6.4111)
0772 4111 FORAT(' *-* PROGRAM ABORTS IN SOURCE UNITS. ALL UNITS NOT'
0773 2,' SPECIFIED IN WAVELENGTHS!?l l**')

0774 STOP

0775 4112 CONTINUE
0776 IF(IUNST.EQ.0) GO TO 4114
0777 WRITE(6,4113) LABEL(IUNST)

0778 4113 FORMAT(2H *6X,'THE SOURCE LENGTH HS AND WIDTH HAWS ARE'
0779 2.' ASSUMED TO BE IN '.A6,T79,1H*)
0780 GO TO 4116
0781 41t4 WRITE(G.4116)

0782 411 FORMAT(2H *.SX.'THE SOURCE LENGTH HS AND WIDTH SAWS ARE'
0783 2.' ASSUMED TO BE IN WAVELENGTHS',T79,IH*)
0784 4116 IUUSP-IUNST
0786 00 TO 3000

0786 C-=-===

0787 4200 CONTINUE

0788 C-- n: COMMAND m=s=
0789 Cil
0790 C$$$ FltQG-FEQUENCT IN OICASUTZ
0791 Coo$
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0792 LFQG=.FALSE. 3
0793 NFQG:I

0794 9EAD(5.*) FRQG
0795 WL=.2997925/FRQG
0796 WRITE(6,4201) FRQG
0797 4201 FOGRAT(2H *,SX,'FREQUENCY- ',F7.3,' GIGAHERTZ',T79,LH*)
0798 WRITE(6,3006)
0799 WRITE(8,4202) WL

0800 4202 FORMAT(2H *,5X.'WAVELENGTH- ',FIO.8,' METERS',779,1H*)

0801 Go TO 3000
0802 GO .....

0803 4260 CONTINUE

0804 C... FM: COMANo ......

0805 C055

0808 C$$$ NFQG=NUMBER OF FREQUENCIES DESIRED
0807 C$$s

0808 CM11 FQGS=STARTING FREQUENCY IN GIGAHERTZ

0809 C$$

0510 CMos FQGI=INCR.E4ENTAL FREQUENCY CHANGE IN GIGAHERTZ
0811 C$$$
0812 CM$S NOTE: THE SOURCE LENGTH AND WIDTH MUST NOT BE SPECIFIED

0813 C15 IN WAVELENGTHS. ALSO ONLY ONE PATTERN LOCATION

0814 cOis CAN BE SPECIFIED. I
0816 C$$$

0816 LFQG=.TRUE.

0817 READ(6,*) NFQG,FQGSFQGI
0818 vR1TE(8,4261) NFQG 1
0819 4251 FORtNAT(2H *,5X,13,' FRLEqUENCIES ARE SPECIFIED',T?9,IH*)
0820 IF(NFQG.GT.MODX) WRITE(8,3286) NFQG
0821 IF(NFQC.GT.MODX) STOP
0822 WRITE(G.3006)

0823 WRIE(6,4252) FQGSFQGI
0824 4252 FORMAT(2H *,5X,'STARTING FREQ.= '.FO.5, ' IN STEPS OF ',F1O.6

0825 2,' GHZ.'.779,IH*)

0826 Cil! CALCULATE MID-FREQUENCY
0827 QYC*.* I I
0828 WL=.2997925/FRQG

0829 GO T0 3000

0830 C......
0831 3230 CONTINUE
0832 C= VF: COMMAND .=

0833 CMl
0834 ClS FAR ZONE VOLUMETRIC PATTERN NON INTEGER ANGLES

0836 CU

0836 LVOLP=.TRUE.
0837 LFARN-.TRUE.

0838 GO TO 3211

0839 C ......
0840 3210 CONTINUE
0841 C... VD: COMMtAND .....

0842 COS$

0843 COlS FAR ZONE VOLUMETRIC PATTERN INTEGER ANGLES

0844 CMll
0845 LVOLP-.TRUE.

0848 LFARN-.FALSE.
0847 GO TO 3211 I0848 C==-===

0849 3220 CONTINUE

0850 C-s. PF: COM.4AND ass..

0851 cOo
0852 CMOS FAR ZONE PATTERN NON INTEGER ANGLES
0863 OiM

0854 LVOLP-.FALSE.
0866 LFAR.N-,TRUE. 1
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086: .. GO TO 3211

0858 3200 CONTINUE

0869 C ;;PD: COMM.AND ...I ~ ~0860CI
0881 CMt FAR ZONE PATTERN INTEGER ANGLES
0882 C$$*

0863 C$$$ THCZ,PHCZ-ORIENTATION OF THE Z AXIS RELATIVE TO THE
0884 CSII FIXED COORDINATE SYSTEMU0865 C$$$
0866 C$$$ THCX,PHCX=ORIENTATION OF THE I AXIS .4.ATIVE TO THE
0867 CI08 FIXED COORDINATE SYSTEMt
0868 C$$$
0869 LVOLP-.FiLSE
0870 3211 LNEAR-.FALSE

0871 READ(6,*) TNCZPHCZTHCX.PHCX
0872 VPC(3. 0)-SIN (THCZ-ItPD) -COS (PHCZ.RLPD)
0873 VPC(3.2)-SIN(THCZ.RPD).SIN(PHCZ.RLPD)
0874 VPC(3,3)-COS(THCZ.RPD)
0875 VPC(1.1)=SIN(TIICX.RPD).COS(PHCXIRPD)
0876 VPC(1 ,2)=SIN(THCX-RPD)-SIN(PHCX.IPD)
0877 VPC(1.3)-COS(THCX*RPD)I0878 C111 INSURE VPC(1,N) IS PERPENDICULAR TO VPX(3.N)
0879 DZX=VPC(3, I)-VPC(1.1).VPC(3,2).VPC(1 ,2).VPC(3,S)'VPC(1.3)

0880 IF(ABS(DZX)OGT.0 1) WRITE(6,3201)
0881 3201 FORMAT( *** PROGRAM ABORTS IN PATTERN CUT SECTION.'I 0882 2.' THE COORDINATES ARLE NOT 0RTHOGONAL!?1**.
0883 IF(ABS(DZX).GT.0.l) STOP
0884 VPC(l,1)-VPC(1.1)-VPC(3.1).OZX
0885 VPC(1,2)-VPC(1,2)-VPC(3,2)*DZXI0886 VPC(1,3)-VPC(1,3)-VPC(3.3)sOZX
0887 DOT=VPC(1,1)*VPC(1,1).VPC(1,2)*VPC(1,2).VPC(1,3).VPC(1,3)

0888 DOT-SQRT (DOT)
0889 VPC(1,1)-VPC(1.1)/DUT
0690 'JPC(1 ,2)='JPC(1,2)DVT
0891 VPC(1,3)=VPC(1,3)/DUT
0892 VPC(2,1)-VPC(3,2)*VPC(1,3)-VPC(3,3).VPC(1.2)
0893 VPC(2,2)=VPC(3,3).VPC(1,l)-VPC(3,1).VPC(1,3)
0894 VPC(2.3)-VPC(3.1)*VPC(1.2)-VPC(3,2).,VPC(l,1)I0895 WRITE(6,3202)
0896 3202 FORNAT(2H *,SiX.THE PATTERLN AXES ARE AS FOLLOWS:'.T79,IH*)
0897 DO 3204 N313
0898 VRITE(6.3006)
0899 3204 WRITE(6,3206) (NI,NJVPC(NI,Nfl.NJ-1,3)
0900 3205 FORMAT(2H *,IX.3(2X, VPC(' .112. ',11.')='.F9.5).T79.1H*)

0901 DO 3203 N=1,3
0902 3203 XPC(N)-0.I 0903 CMI
0904 CSSS LCNPAT-IS PATTERN CONIC CUTM OR F)?
0905 C$$$ T-TIIETA CUT(CONIC CUT)
0906 C$$$ F-PHI CUT(PHI CONSTANT)
0907 C$$$I0008 C$$$ TPPD-PATTERN ANGLE THAT IS CONSTANT
0909 CI$I IF LCNPAT-T: TPPD-TIP CONSTANT
0910 C$$$ If LCNPAT-F: TPPD-PHP CONSTANT
0911 CMII0912 IF(LVOLP) 0O TO 3212
0913 TPPV=0.
0914 NPVAI
0915 READ(5.') LCN(PAT,TPPD
0916 -WRITE(S.3006)
0917 XF(.NOT.LCUPAT) WIITE(6.S206) TPPD
0918 3206 TONMAT(2N *.SX'THETA IS BEING VARIED WITH PHI- ',FIO.530919 2.T79,IH*)
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0920 IF(LCUPAT) WRITE(6,3207) TPPD

0921 3207 FORMAT(2H '.51, 'PHI IS BEING VARIED WITH THETA- ' .F10.6

0923 VRITE(6.3006)
0924 GO TO 3216
0925 CS$$
0926 VSI TPPD=STARtT OF VOLUMETRIC PATTERN ANGLE
0927 C$$$ TPPV-INCP.EMENT FOR VOLUMETRIC PATTERN ANGLE
0928 COS$ NPV=NUI4EER OF VOLUMETRIC PATTERNl ANGLES
0929 C$$$
0930 3212 READ(6.') LCNPAT,TPPD,TPPV.NPVI
0931 WRTE(G,3006)
0932 IF(LCNPAT) VRITE(6,3213)
0933 3213 FORMAT(2H *,51,'FOR THETA ANGLE:',T79,1H')
0934 IF(.NOT.LCNPAT) VRITE(6.3214)I
0935 3214 FORM~AT(2H ',SX.IFOR PHI ANGLE:',779.IH*)

0936 WRITE(6.3216) TPPD,TPPV,NPV
0937 3215 FORMAT(2H *,6X,.STIRT- ',F1OS,' STEP- 'F1O.S,' NUMBER- '.14

0938 2,T79,lH*)I

0940 IF(LCNPAT) WRITE(6,3214)
0941 IF(.NOT.LCNPAT) WRITE(6,3213)
0942 3216 CONTINUE
0943 IF(LFARN) GO TO 3217I
0944 CMl
0945 C$$$ IB, IE.IS-BEGIN,ENID,STEP
0946 C$$$
0947 READ(6,*) IB.IE,ISU
0948 IF(IB.LT.0) IB=O

0949 IF(IE.GT.360) IE-360
0950 IF(IS.LE.0) IS-1

0951 TPPS=IBI

0963 NPN-(IE-IB)/1541
0954 WRITE(6.3208) IB,IE,IS
0966 3206 FORMAT(2H '.61, 'THE RANGE OF PATTERN ANGLE INDICES FOR THIS'
096 2,* RUN ARE: '.13,2('.*',13),T79.IH*)I
0967 GO TO 3218
0958 3217 CONTINUE
0959 C$$$
0960 CSSI TPPS=START OF PATTERNI
0961 C$$$ TPPI=PATTERN INCREMENT

0962 COS$ NPN-NUMBER OF PATTERN POINTS
0963 CMI
0964 READ(6,') TPPS,TPPI.NPNU
0965 WRITE(6,3216) TPPS,TPPI.NPK
0966 3216 CONTINUE
0967 RIS=1.
0968 1.11=0.
0969 TTS=TPPD
0970 TTI-TPPV
0971 PZS-TPPS
0977 PZI-TPPI
0973 IVPN.3U
0974 IF(LCNPAT) GO TO 3209
0975 TTS-TPPS
0976 TYI=TPPI
0978 PZS.TPPV
0978 PZS-TPPD
0979 IVPNw-3
0980 3209 CONTINUE
0981 00 TO 3000
0982 Co.....

0983 3250 CONTINUE
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0984 C-0- ID: COMM4AND
0985 CM,
0986 C$0s RANCS-FAR FIELD RANGE DISTANCE
0987 C$$$
0988 CMn NOTE IF RINGS IS GREATER THAN OR EQUAL TO 1.E30

0989 CMf THAN LIANO WILL BE SET FALSE
0990 CMo
0991 LRANG=.TRUE.

0992 READ(S,') B.ANGS
0993 IF(RANGS.GT.9.9E29) CO TO 3252
0994 RANG=IJNITS*RANGS

0995 WRITE(6,3251) RANGS.LASEL(IUNIT) ,RANG
0996 3251 FORHAT(2H '.51. 'THE FAR FIELD RANGE SPECIFIED IS ' .02.8,
0997 21 IN *.AS.T79,lH'./21 *,5X,ITRE RANGE SPECIFIED IN METERS'I0998 3,- IS ',E12.6.T79.IH')
0999 GO TO 3000
1000 3252 CONTINUE
1001 LRANG-.FALSE.
1002 RANGu1.
1003 VRITE(6.3263)

1004 3253 rORI4AT(21 *.61,'NO FAR FIELD RANGE SPECIFIED.' .T79.1IH*)
1005 GO TO 3000
1008 C ......
1007 3270 CONTINUE
1008 C-= VN: COMMAND ....
1009 CIII
1010 CMs NEAR ZONE VOLUMETRIC PATTERN

1014 C$$$-

1015 3260 CONTINUE
1016 C-~ PN: COMMAND
1017 C$$$
1018 cooS XPC(N)=XTZ LOCATION OF THE NEAR ZONE PATTERN ORIGIN
1019 CMg
1020 LVOLP-.FALSE.

1021 3271 LNEAR-.TRUE.
1022 READ(,.*) (XPC(N).N.'1.3)
1023 WRITE(6,3254) LABEL(IONIT),(XPC(N) .N1.3)
1024 3254 FORMAT(2H *,IX,*PATTERY ORIGIN IN *,A@,': XPC(1)-'.F8.3
1025 2,' XPC(2)-'.F8.3.' XPCC3)n',Fa.3,T79.IH*)
1026 WRITE(G.3008)
1027 DO 3263 Nz1,3I1028 3263 IPC(N)-UNITS'XPC(B)
1029 IF(IUNIT. WE.1) WRITE(6.3254) LABEL(1),(XPC(N).Nul.3)
1030 IF(IUNIT.NE.1) WRITE(6,3006)
1031 WRITE(6,3006)I 1032 CMS
1033 Cdli THCZ,PICZeORIENTATION OF THE Z-AXIS OF THE PATTERN AXES
1034 CM~ RELATIVE TO TIE FIXED COORDINATE SYSTEM
1035 CMI
1036 C$$$ TBCX,PHCX-ORIENTATION OF THE I-AXIS OF THE PATTERN AXES
1037 C$O$ RELATIVE TO THE FIXED COORDINATE SYSTEM
1038 CMo
1039 RWA(,*) TECZ.PICZ,TICX,PCX
1040 VPC(3. 1)-SIN (THCZ'RPD) 'COS(PHCZ'ILPD)I 1041 VPC(3,2)SIN(TICZ*RPD) .SINCPECZ*RPD)
1042 VPC(3 ,3)-COS(THCZ*.IPD)
1043 VPC(1 , )uSIN(TICX'RPD).COS(PHICXRPD)
1044 #0C(1 ,2)-siN(THCXeRPD)'SIN(PIX.RPD)
104$ VPC(1 .3)uCOS(TRCX'RPD)
1046 C111 INSUR VPC(l1N) IS PUDICULAR. TO VPC(3.N)
1047 DZZVPC(3,1).VPC(1.1).VPC(3.2).VPC(1,2)4VPC(3,S).VPC(1.3)
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1048 IF(ABS(DZX).aT.0.1) VRITE(6,3201)
1049 IF(ABs(OZX).aT.0.1) STOPI
1050 VPC(1,1)-VPC(l.1)-VPC(3.1)*DZX

1011 VPC(1.2).VPC(1.2)-VPC(3,2)*DZX
1052 VPC(1.3)-VPC(1,3)-VPC(3.3)*DZX

1053 DOT-VPC(1.1)*VPC(1,1).VPC(1,2).VPC(1.2).VPC(1,3)*VPC(1,3)I

1055 VPC(1.1)-VPC(1,1)/DOT
1066 VPC(1,2)-VPC(1.2)IDOT
1067 VPC(1,3).VPC(1.3)/DOT
1060 VPC(2,1)=VPC(3,2)*VPC(1,3)-VPC(3,3)*VPC(13)I
1058 VPC(2. 1)-VPC(3,3)*VPC(l,l)-VPC(3,3)*VPC(1.2)
1060 YPC(2.3)-VPC(3.1)SVPC(1.3)-VPC(3.2)*VPC(1.1)
1061 VRITE(6.3202)

1062 DO 3264 NIxI.3

1064 3264 WRITE(6,3206) (NI,NJ,VPC(NI.NJ) ,NJ-1,3)
1065 WRITE(G,3006)

1066 WRITE(G,3006)

1068 CS LfECT-F, SPHERICAL PATTERN CUT
1069 CfSS LRECT=T. LINEAR PATTERN CUT
1070 deM
1071 C$$$ IIS.TYS,PZS-SIARTING LOCATION OF PATTERNI
1072 C$$$ LAECT=F: RADIAL.THETAPII
1073 COSI LRECT-T: X,Y.Z
1074 C$$$

1076 C$$$ RXI,TTI.PZI-SIZE OF INCREMENTAL STEPS

1077 C$$$ LRECT-T: X1.12
1078 C$$$
1079 READ(6,) LRECTI
1080 IEAD(6i.*) RXSTTS,PZS

1081 IEAD(S.*) RI.TYI,PZI
1082 IF(LRECT) VRITE(6,3261) IXSTTS,PZS,LABEL(WNRIT)
1083 3261 FORMAT(2H *,2X.ISTARTING XTZ-1.F1O.52('',FIO.5).1I,A63
1084 2.T79,1N*)
1085 IF(LRECT) WRITE(6,3262) RXITTI,PZI.LABEL(IUNIT)
1086 3262 FORk4AT(21 ..2X.*STEP XYZ-*,F10.5.2('.'.F0.5).1X.A6,T79.1H*)
1087 IF(.NOT.LRECT) VRITE(6.3267) IXSTTS.PZS,LADEL(IUNIT)

1088 3267 FORNIT(2N *.21. 'STARTING R,THETA,PHI=',FIO.S
1089 2,2(',.F0.S).11.A62' AND DEC.,T79,IN')
1090 IF(.VOT.LIECT) VRITE(6.3268) RXI,TYI,PZILABEL(IUNIT)
1091 3268 FORMAT(2H *.2X,'STEP R,THETA,PHI=',FIO.6,2(,..F0.5),11.A6

1092 2,' AND DEC. T79.1N')I

1094 I1S-UN ITS*I1S
1095 RXI=UITS*RI
1096 IF(.NOT.LRECT) 0O TO 326

1097 TTS.UNIIS*TTS
1098 PZS-UNITS*PZS
1099 TTInUNITS*TTI
1100 PZI-UNITS*PZI

1101 3265 CONTINUE
1103 IF(LRECT.AND.IUNIT.NE.1) VRITE(6.3261) RXI,TTI.PZI.LABEL(1)

1104 IF(.VOT.LIECT.AWD.IUT.NE.1) WRITE(6,3267) US8.TTS.PZSLABEL(1)
1105 IF(.NOTLRECT.ANfD.IUNIT.NE.1) WRITE(6.3268) RII,TTI,PZI.LABDEL(1)I
1106 IF(.bOT.L1RECT.AND.IUWIT.KE.1) VRITE(6.3006)

1107 Ir(LVOLP) 00 TO 3272
1108 CMc
1109 CMI NPX.NUMUER OF PATTERN POINTS

1111 C$$N
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1112 WRITE(6.3269) NPN
1113 3269 FOR*4AT(2H *,SX'NIMBER OF PATTERN POINTS- ,I14,T79.1N*)
1114 IVPN-3
1115 IF(ABS(PZI).LT.SMLR) IVPN--3
1116 IF(LRECT) IVPN-0
1117 GO T0 3276
ills C$$$
1119 CMS IVP9-1 FOR 1-THETA OR X-Y V~AING
1120 C$$$ NPV-NUMBER OF 1 OR X AND NPN=NUMBER OF THETA OR T

1I 1121 CMe
1122 C$$$ IVPNw2 FOR R-PHI OR X-Z VARYING
1123 C$$$ NPV-HUI4BER OF I 01 I AND NPN-NUMBER OF PHI OR Z
1124 C$$$

1126 C$*$ NPY-NUMBER OF THETA OR 7 AND NPN-NUJGER OF PHI OR Z

1126 C$$$ I IVPN FORES THAHI O THE VARDEIN EERE

I1130 CS I.E. IVPN=-1 FOR TNETA-R. OR V-I VARYING

1131 3272 READ(65*) IVPN,NPV,NPN
1132 IF(IVPN.EQ.1) WRITE(6.3273) NPV.NPN
1133 IF(IVPN.EQ. -1) WRITE(6.3273) NPN.NPVI1134 3273 FORNIAT(2H *,SX, NUMBER OF POINTS FOR R 01 I. * .14
1135 2, ' AND THETA OR Y- ',.14)
1136 IF(IVPN.EQ.2) VRITE(6.3274) NPV.NPN
1137 IF(IVPN.EQ.-2) WRITE(6,3274) HP)U.NPV
1138 3274 FORmAT(2H *.SX,INUMWER OF POINTS FOR R OR X- '.14
1139 2,' AND PHI OR Zx '.14)

1140 IF(IVPN.EQ.3) WRITE(6,3276) NPV,NPH
1141 IF(IVPN.EQ. -3) WRITE(6.3276) NPN,NPV
1142 3275 FORmAT(2N *.6X, 'NUMUER OF POINTS FOR THETA OR Y-'.,14

I 114 3 26 ORmA( Z-'.1NMBE4O POINTS- ',13.' PROGRAM ABORTS'

1147 2, PATTERN STORAGE DIM.ENSION IS EXCEEDED ~.'
1148 IF(NPN.GT.MODI) STOP
1149 GO TO 3000
1150 C-....I1151 6240 CONTINUE
1152 Co. BP: COMMIAND ...

1153 C$$$
1154 C$$$ BACK OR DISTATIC NEAR ZONE SCATTERINGI 1155 CMs
1156 C$$$ THE SO:. 10:, AND PN: COMM4ANDS MUST BE SPECIFIED

1157 CSSS TO USE TIS OPTION.
115: LSCAT-.TKUE.
115 00 TO 3000Uie 6260 CONTINUE

1163 C$$$

1164 CMt URNGE GATE INPUT
1165 C$$S
116 C$$$ %MIN-THE MINIMUM DISTANCE flOM TRANSMITTER TO RECEIVER
1167 CM~ RMAX-THE MAXIMUM DISTANCE FROM TIANSMITTER TO NECEIVER

1168 caS1

1174 &MIN-UNITB'IMIN
1175 IMAX-UUITS*IMAX
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1170 WRITE(6.6261) KNIN,RAIX,LADEL(l)
1177r GO TO 3000
1178 C===m.=
1179 3300 CONTINUE
1180 C=S. PC: COMMAND
1181 C$$$
1182 C$$$ PLATE GEOMETRY INPUT
1183 C$$$
1184 LPLA-.TRUE.
1185 NPX=M4Pxi.I
1186 IF(MPX.GT.MPDX) WRITE(6,901) MPX
1187 901 FORMATC ***** NUMBWER OF PLATES- '13,' PROGRAM ABORTS',
I188 2' SINCE MAX. PLATE DIMENSION IS EXCEEDED. *~'

1189 IF(MPX.OT.MPDX) STOP
1190 WRITE(6,3301) MPXI
1191 3301 FORMAT(2H *,SX,'THIS IS PLATE NO. '.13.' IN THIS,
1192 2-SINIULATION.-J.79,IH*)
1193 MP-MPX

1194 WRITE(6,3006)I

1196 VRITE(6,3006)

1197 C*OS

1198 C$$S MEP(MP)-NUIMUER OF CORNERS ON TIE MP-TH PLATE.I

1200 COOS LSLAB= 1 IMPLIES TRANSPARENT THIN DIELECTRIC SLAB
1201 CMO - 0 IMPLIES METAL PLATE, AND
1202 C$$$ =-2 IMPLIES DIELECTRIC COVERED PLATE ON BOTH SIDESI
1203 C$O4 -- 4 IMPLIES DIELECTRIC COVERED PLATE ON SIDE OF NORMAL
1204 C$S$
1206 C$$$ NOTE: IF DIELECTRIC COVERED, ONE MUST READ DIELECTRIC DATA.

1206 CMS

1208 IEAD(5,' MEP(MP), LSLAB(MP)
1209 IF(LSLAB(MP) .EQ.0) VRITE(6.3392)
1210 3392 FOR14AT(2H *,6X,'HKTAL PLATE USED 1N THIS SIMULATION' .T79.IR.)I
1211 IF(LSLAB(MP).EQ. 1) WRITE(6.3393)
1212 3393 FORMAT (2 *,S51.'TRANSPAREIIT THIN DIELECTRIC LATER USED IN THIS'.
1213 2'SIMULATIDN' ,T79,jH*)
1214 IF(LSLAB(MP).EQ.-2) VRITE(6,3394)
1216 3394 FORMAT(2H * .61, 'DIELECTRIC COVERED PLATE USED IN THIS'.I
1216 2' SIMULATION' .T79,1N*)
1217 VRITE(6,3000)
1218 IF(LSLAB(MP).EQ.O) 00 TO 3313
1219 C$$$
1220 CMO YSLkB(MP)-NUMBER OF DIELECTRIC LAYERS ON THE MP PLATE

1221 CS$
1222 REAM(,*) ISLhB(MP)
1223 NSS-NSLAD(MP)I
1224 IF(NSS.GT.MLDX) STOP

1226 WRITE(6,3391)
1220 3391 703)111(21 *.131,'THICKNESS'.21,'DIELECTRIC',3X,'LSS.4,
1227 2'PERMITIVITY' .31. 'LOSS' .T79.1I1*./.
1228 32N *.6X.'LATER8'.2X,'IN METERS*,3X,'CONSTANT'.31. 'TANGENT'.I
1229 441.'CONSTANT',31,'TANGENT',T79,IH../,
1230 6211 *.SX,'---- '.2X, -------- 21 -----------. '--- .....
1231 621,----------.1---7,1~

1233 C$SS DSLAB(NSMP)-THICKNESS OF NS LATERI

1234 CSS$
1235 COOS UBSLAE(NS.I5)3ZLATIVE DIELECTRIC CONSTANT OF THE NS LATER
1230 CSSS
1237 CO$S TESLA(U3.W')-DIELECTIIC LOSS TANGENT Of THE 1S LATER
1238 C$$$
123, C00S VUSLW3NS.1.P-RELATIVE PERMEABILITY CONSTANT Of THE 1S LATE
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1240 C$$$
1241 C$$$ TNSLAD(NS.MP)-PERMEABILITY LOSS TANGENT OF THE VS LATER
1242 C$$$
1243 DO 3312 NS-1,NSS
1244 READ(6.') DSLAB(NS.MP).ERSLAB(NSMP).TESLAB(NSIW),
1245 2URSLAB(NS,MP) .TNSLAD(NSMP)
1246 DSLAB(NSMP)-DSLAB(NS,MP) *UNIITS
124? 3312 WRITE(G,3399) NS.DSLAB(NS,MP) .ERSLAP(NS.MP) ,TESLAB(NSMP),
1248 2URSLAD(NS.M4P) ,TSLAB(NS,N4P)I1249 3399 FORMAT(2H *,61,13,41,FB.4,2X,F10.4,2XF7.4.2X.FII.4.2X,
1250 2F?.4.779.IH*)
1251 WRITE(6,3006)
1262 WRITE(G.3006)
1253 WRITE(O.3006)
1254 3313 MEI=MEP(MP)

1255 IF(MEI.GT.MEDX) WRITE(6,903) MPMEX
1256 903 FORNAT( **** PLATE S'.13,' HAS *,13,' EDGES.,,
1257 2' PROGRAM ABORTS SINCE MAX. EDGE DIMENSION IS EXCEEDED.'U1258 3, o*'
1269 IF(MEX.GT.MEDX) STOP

126K ClSS XX(Nt.E,MP)-X,Y.Z COMPONENTS OF CORNER SME OF PLATE #MP.
1263 C$$$ N-1(X),N-2(Y).N-3(Z). INPUT CORNER DATA AS FOLLOWS:
1264 c$$$ 1- 1. 10.
1366 C$$$ -1. 1.1 0.
1266 c$$$ -1. .-1. .
1267 CUS .$ . 0

1268 CUSS THIS IS THE INPUT FOR A 2 METER SQUARE PLATE.
1269 CMS NOTE THAT IF THERE IS MORE THAN ONE PLATE, THEN THE COINER

1270 CUSS DATA FOR EACH PLATE WOULD FOLLOW SEQUENTIALLY.
1272 C$$$ 5' ((.EPw13
1273 5 EDS* CONTINUEP.N-,3I ~ ~1274 CONIUE30)LBLIN
12754 30 FRNT(6,2) '. LAW TES.2 ONR 3,'NU)OAINI
1276 3326,2 RACTUAL LOC,'ATON I METER 13,'NU LOCATINI1H'
1277 2ASRIATE( LCAIO.I3MTE03) ~ ~ l

1276 3303 FOP.MAT(2H *.22-'-------.21.'-----
1279 2,2(2X.2( -------------- )).T79,IN')
1280 DO 3304 ME'1.MEX

1261 WRITE(6,3006)
1282 DO 3310 N-1,3
1263 3310 XQ(N)-11M3MEMP)
1284 DO 3311 N-.1,3
126 3311 22(N.ME.MP)-UNITS(XQ(1)'VRT(1 ,N)4XQ(2)'VRT(2,N)
1286 2.IQ(3)*VRT(3.V))*TR(N)
1287 WRITE(6.3306) t.U.ME,(XQ(N),N-1,3).(X2(N,ME.MP),N-1,3)
1288 3305 FORMAT(2H ',41.13.61,12,21,2(21.FS.3,2('.'.FS.3)),T79,1iH)
1289 3304 CONTIUE
1290 Go To 3000
1291 Cm....I1292 3350 CONTINUE
1293 cws IP: COMM4AND MONa..

1294 CMS
1295 C$$$ INITIALIZE PLATE DATA.
1296 CUSS
1297 LPLA- .FALSE.

1298 WN
1299 WITE(S.3351)
1300 3351 FOII4AT(28 *.5X1' THE PLATE DATA IS INITIALIZED. *.T79,13'I
1301 2.28 '.52.' NO PLATES ABE PIESNTLY IN THE PROBLEM4. '.T79.1R')

1302 ao TO 3000
1303 C....
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1304 3400 CONTINUE
1305 C... sC: COMMIAND
1306 C$$$
1307 C$$$ MSX=NUMBER OF ANTENNA ELEMENTS.
1306 C$$$
1309 LSMP=.FALSE.
1310 MSX=MSAT.SX
1310 MSXA=MST*M1
1312 IF(MSXAT.OT.MSOX) VRITE(06904) MSXAT
1313 904 FORMAT(' ***** NUMBER OF SOURCES= ',13,' PROGRAM'.
1314 2' ABORTS SINCE MAX. SOURCE DIMENSION IS EXCEEDED. ')I
1315 IF(NtSXAT.GT.MSDX) STOP
1310 WRIME6,3401) NSX
1317 3401 FORmAT(2H *.5XITIS IS SOURCE NO. ',13,' IN THIS',
1318 2- COMPUTATION.' ,T79,.1H)
1319 WRITE(6,3006)I
1320 WRITE(G.3006)
1321 CIOo
1322 CMs XSSWNMS)*XYZ LOCATION OF MS-TN ANTENNA ELEMENT.

1323 C$$$
1324 C$$$ IMS(MS)=TTPE OF LINEAR ANTENNA
1326 CMS .LT.O: ELECTRIC LINEAR ELEMENT

1326 C$$$ GT.O: MAGNETIC LINEAR ELEMENT
1327 CISS ABS(IMS)1l: UNIFORM CURRENT DISTRIBUTIONI
1328 C*II -2: STANDARD DIPOLE CURRENT DISTRIBUTION
1329 CIII -3: CAVITY BACKED SLOT CURRENT DISTRIBUTION (TEal)
1330 C*SS
1331 CI04 HA.SOIS)-APRTR. V10TH IN WAVELENGTHS (NOTE: IF
1332 C$$$ HAWS(MS) IS LESS THAN .1 LAMBDA, SOURCE ISI
1333 C$$$ CONSIDERED TO BE DIPOLE SOURCE
1334 C$SI HS(MS)=4ENGTH OF LINEAR ELEMENT7 IN W1AVELENGTHS
1335 C$$$
1336 C$$$ THSZ.PHSZ=DRIENTATION ANGLES USED TO DEFINE LINEARI
1337 C$$$ ELEM~ENT AXIS.
1338 d$$*
1339 C$$$ THSX.PNSX=ORIENTATION ANGLES USED TO DEFINE APERTURE

1340 CMI PLANE OR DIPOLE 1-AXIS.

1342 C$$$ WMS,VPS=MAGNITUDE AND PHASE OF EXCITATION OF
1343 C$$$ MS-TB ELEMENT.
1344 C$$$
1346 MS=MSXI
1346 NsA(1,MS)-O
1347 MSA(2.MS)=0
1348 3EAD(5.O (XSS(NMS).N-1.3)
1349 READ(S,*) THSZ.PHSZ,THSX,PHSXI
1350 READ(5,O IMS(MS) ,HS(MS) .KAWS(MS)
1361 READ(5,= VMSWPS
1352 IF(IMS(MS).LT.O) WRITE(6.3411) IMS(MS)
1363 3411 FORI4AT(2N .5SX, 'THIS IS AN ELECTRIC SOURCE OF TYPE *,I3.T?9,IH*)I
1354 IF(IMS(MS).GE.0) WRITE(6,3412) IMS(MS)

1355 3412 FORMAT(21 *.5X. THIS IS A MAGNETIC SOURCE OF TYPE '.13,779.100
1360 WRITE(S.3006)
1367 IF(IUNST.EQ.O) 00 TO 3414I
1358 UNSTIOUNIT (113ST)

1359 WRITE(6,34i3) HS(MS) .IAWS(MS) .LABEL(IUNST)

1360 3413 FORMAT(2H *,6X,SOURCE LENGTN='.F10.5,* AND VIDTHm'
1361 2.FIO.S,1X.AST70,1H*)I
1362 NS(ms)=UNSTS*UNITFaHS(MS)

1363 RAWS(ms)=UNSTS*UITT4HAWSOU)
1304 IFCIWIST.IE.1) WRITE(OSOO6)

1366 IF(IONST.UFE.1) VRITE(6,3413) BS(MS),HAWS(HS),LABEL(1)I

1367 3414 WIITE(G,3415) ES(MS) ,HAVS(MS)
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1368 3415 FORMAT(2H *.6X, 'SOURCE LENGTH-' .F1O.6.' IND WIDTH-'

1369 2,FlO.6, * WAVELEfiGTHS' .T79,IH*)
1370 3416 WRITE(G.3006)
1371 VSQ'IS)-WNS.CEXP(CJ*WPS.RtPD)
1372 WRITE(6,3417) WMS.WPSU1373 3417 FORMAT(2H *,5XITHE SOURCE WEIGHT HAS MAGNITUDE-'
1374 2,710.5.' AND PHASE- .FIO.5,T79,1H-)
1375 WIITE(G.3006)
1376 VRITE(6.3006)I 1377 WRITE(6,3421) LABEL(UUNIT)
1378 3421 FORMAT(2H *,T6, 'SOURCES' ,T17, 'INPUT LOCATION IN '.A6,T46,

1379 VIACTUAL LOCATION IN METERS' ,T791IH*)
1380 WRITE(6.3422)
1381 3422 FORM'AT(2H T67''T12C-)T57'-.
1382 2T79.1H*)
1383 WRITE(6.3006)
1384 DO 3424 N-1,3
1386 3424 XQ(N)15SS(NMS)I1386 DO 3425 N=1,3
1387 3425 ISS(N.MS)=UNITS*(XQ(1).VRT(1 ,N).XQ(2)*VRT(2,N)
1388 2.XQ(3)*VRT(3.N)).TR(II)
1389 WRITE(6,3426) MS,(XQ(N),N=1,3),(XSS(U.,MS).N=1,3)I1390 3426 FORMAT(2H *.T8.13.TIS.FS.3.2('.'.F8.3).T44.Fg.3,2(',.F8.3)
1391 2,T70.IH*)
1392 TQR=THSZ*RPD
1393 PqR-PHSZ*RPD
1394 XQ(I)=SIN(TQR)*COS(PQR)
1395 XQ(2)=SIN(TRR)*SIl(PQR)

1396 XQ(3)=COS(TgR)
1397 1DO 3431 9-1,21
1398 3431 VXSS(3.N.MIS).XQ(l).VRT(1.N).ZQ(2)*VRT(2.N)+XQ(3).VRT(3.N)
1399 TQR-THSX*RPD
1400 PQRxPHSX*RPD
1401 XQ(1)-SIN(TQR)*COS(PQR)
1402 XQ(2)=Sfl(TQR)*SIIN(PQR)I1403 XQ(3)=CDS(TQR)
1404 DO 3432 N=1.3
1405 3432 yISS(1.N,MIS)=XQ(1).VRT(1.N).XQ(2)*VRtT(2,N).XQ(3)*VRT(3,N)
1406 DZX=VXSS(1.1M S)*VXSS(3,1,MS)4VISS(1.2,MS)VXSS(3,2.MS)
1407 2#VXSS(1.3.MS)*VXSS(3,3,MS)
1408 IF(ABS(DZX).OT.O. 1) WRITE(6.3436)

1409 3436 FORMAT(' -* PROGRAM ABORTS IN SOURCE SECTION IN THAT THE',
1410 2' COORDINATES ARE NOT ORTHOGONAL III ~'
1411 IF(ABS(DZX).GT.0.1) STOP
1412 VXSS(1,1.MS)=VXSS(1,.1MS)-VXSS(3.1.MS)*DZX
1413 VXSS(1.2.MS)-VXSS(1,2,MS)-VXSS(3,2.MS)*DZX
1414 VXSS(1.3.MS)-VXSS(1,3,MS)-VXSS(3,3,MS)*DZX
1415 DOT=VXSS(1.1.MS)*VXSS(1.1.MS).VXSS(1.2,MS)*VXSS(1.2,MS)I1416 24VXSS(1.3,MS)*VXSS(1,3.MS)
1417 DOT-SQRT(DOT)
1418 VXSS(1.1.MS)*VXSS(1.1.MS)/DCT
1419 VXSS(1,2.NS)-VXSS(1,2,MS)/DDTI1420 VXSS(1,3.MS)WVZSS(1.3.MS)/DGT
1421 VISS(2,1.MS).VXSS(3.2.MS)*VXSS(1.3,MS)-VXSS(3.3,MS)*VXSS(.2.ms)

1422 VISS(2,2.MS).VXSS(3.3,MS)*VXSS(1,1,MS)-VXSS(3.1.MS)*VXSS1.3MS)
1423 VXSS(2.3.MS)V55(31MS)'VXSS(12,MS)-VSS(3.2,MS).VSS(1.1MS)
1424 WRITE(6.3006)
1425 WRITE(6,3006)
1426 WRITE(6.3437)
1427 3437 FORMAT(23 *,6X.'THE FOLLOWING SOURCE ALIONMET IS USED:'
1428 2.T79,1H*)I1429 DO 3433 11-1,3
1430 UIITE(6,3006)
1431 3433 WRITE(6.3434) (NI.UJ.IU,VXSS(NI,NJ.MS),NJ=1.3)
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1432 3434 FORNAT(2H ~1,(1 VS( 1, 1.. 1.)'.95
1433 2,T79,1H*)
1434 GO TO 3000U
1435 C....
£436 3810 CONTINUE
1437 C... $A: COMMAND...
1438 C$$$
1439 CMI MSX=NUMER OF ANTENNA ARRAY GROUPINGS.
1440 C$$$
£441 COS MSAXzNUMER OF ELEMENTS PER GROUPING.

1442 C$$$

1444 MSX-MSX.1
1445 READ(5,*) MSAX
1446 MSAT-MSAT4MSAX
1447 MSXAT=M4SAT*MSXI
1448 IF(MSXAT.GT.MSDX) WRITE(6,904) MSXAT
1449 IF(MSXAT.GT.MSDX) STOP
1450 WRITE(e,3806) MSX,MSAX
1451 3805 FORMAT(2H *,5X, 'THIS IS SOURCE NO. ',13,' IN THIS',
1452 2' COMPUTATION. ',T79,1H*/2H *,SX, 'THERE ARE 1
1463 313,' SOURCES ARRAYED TOGETHER.' ,T79,1H*)
1464 WRITE(6,3008)

1465 WRITE(S,3006)I

1457 CSSS XSS(NI.MA)=XYZ LOCATION OF MA-TH ANTENNA ELEMENT.
1458 CMO
1459 C$$$ ISS(NMS)=XYZ LOCATION OF MS-TH WEIGHTED CENTER OF THEI
1460 CMO ARRAY GROUPING.
1461 C$O$
1462 C$$$ THE ARRAY ELEMENTS ARE ASSUMED TO HAVE THE SAME LENGTH,
1463 COOS WIDTH, AND ORIENTATION. ALSO, THEY ARE ASSUMED TO BE
1464 CMO EITHER ALL MOUNTED AND OR ALL OFF A PLATE.U
1465 C$$$ IMS(MS)=TYPE OF LINEAR ANTENNA
1466 CMO .LT.0: ELECTRIC LINEAR ELEMIENT
1467 CMO .GT.0: MAGNETIC LINEAR ELEMENT
1468 CSI ABS(IMSWIl: UNIFORMi CURRENT DISTRIBUTIONU
1469 C$$$ -2: STANDARD DIPOLE CURRENT DISTRIBUTION

1470 COOS -3: CAVITY BACKED SLOT CURRENT DISTRIBUTION (TEOI)
1471 C$$$
1472 C$$$ HAWS(MS)-APERTURE WIDTH IN WAVELENGTHS (NOTE: IF1
1473 C$$$ HA!!S(MIS) IS LESS THAN .1 LAMBDA, SOURCE IS
1474 CS$ CONSIDERED TO BE DIPOLE SOURCE
1476 CIII HS(MS)-LENGTH OF LINEAR ELEMENT IN WAVELENGTHS
1476 COOS
1477 C$$$ THSZ,PHSZ-ORIENTATION ANGLES USED TO DEFINE LINEARU
1478 CMO ELEMENT AXIS.
1479 C$$t
1480 COS$ THSX.PHSX=ORIENTATION ANGLES USED TO DEFINE APERTURE

1481 C$$$ PLANE OR DIPOLE X-AXIS.I

1483 CMO WMSWPS-MACNITUDE AND PHASE OF EXCITATION OF
1484 C$$$ MA-TN ELEMENT.

1485 COOS

1487 MAI-MSDX-MSAT.1
1488 MAF-MAI+MSI-1
1469 SA(1,MS)-MAI
1490 MSA(2.MS)-MAFI
1491 DO 38.31 MA-MAI.MAF
1492 3641 3,EAD(.*) (XSS(NMA).N-1,3)
1493 DEAD(,*) TNSZ.PRSZ.THSXPHSX
1494 NEAD(.*) IMS(MS) .NSO'E) RAVS(MS)I

1495 IF(IMS(Ms).LT.O) WITE(6.3411) IMS(MS)
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1495 IF(IMS(MS).CE.O) WRITE(6,3412) IMS(MS)
1497 URITE(S.3006)
1498 IF(IUNST.Eg.0) GO TO 3814
1499 UNSTS=UNIT(IUYlI)

1800 WRITE(0,3413) HS(MS) ,HAWSO4S) ,LABEL(IU1ST)

1801 HSO.IS)=UWSTS.UN!TF*HS(MS)
1502 HAWS(NIS)=UIISTS-UtJITF.HAWS(M4s)
1603 IF(TUNST.NE. 1) WRITE(6,3006)

1504 IF(IUNST.NE.1) WRITE(6,3413) HS(MS),HAWS(MS),LABEL(1)
1605 GO TO 3818
1606 3814 VRITE(6,3416) HSO.IS),HAWS(Ms)
1607 3816 WRITE(6,3006)
1508 VSO. S)=(1. .0.)
1509 WISA=0.
1510o ISAI=0.
1611 XSAY=0.
1612 ZSAZ=O.
1613 DO 3843 MA=MAI,MAF
1514 READ (6, *) 01S, WPS
1516 WRtITE(6,3817) ?A,WNS,WPS
1516 3817 FODAT(2H *,SX, 'SOURCE '13.' HAS MAGNIITUDE='
1517 2.FIO.,' AN~D PIIASE= .FlO.6,179.1H*)
1618 WS(Mk)=WNIS*CEXP(CJ*WPS*p.PD)

1519 VSA=IOISA+Pis
1620 XSAX=XSAX*OIS*XSS(1 ,MA)
1521 XSAY=XSAT.-'NS'XSS(2,MA)
1622 3843 XSAZ=XSAZ*OIS*XSS(3,NIA)

1523 XSS(1 ,MS):ISAX/WNSA
1624 XSS(2,MS)=XSAY/WSA
1525 XSS(3.M.S)=XSAZ/WNSA
1526 ttRITE(6,3006) LBL1~7

1627 WRITE(6,3000)

I1530 IfRITE(6.3006)
1631 DO 3824 N=1.3
1532 3824 XQOV)=XSS(N,MiS)
1533 DO 3826 N=1.3
1534 3825 XSS(fl,MS)=U~IITS*(XQ(1)*VRT(1,N).IQ(2)*VRT(2,N)
1635 2.XQ(3)*VRT(3,11))+Tt(N)

1536 VRITE(6.3420) NS,(XQ(N),N-1,3),(XSS(N,MIS),N=1,3)
1637 DO 3829 MA-MAI,MAF
1538 DO 3827 N-1,3
1539 3827 XQ(N)=ISS(l.MA)
1540 DO 3828 N-1,3
1541 3828 XSS(J,MA)=UuIITS*(XQ(1)*VRT(1 .N)4XQ(2)*VRT(2.N)
1542 24XQ(3)*VRT(3,N))+TR(N)U1543 3829 WRITE(6,3426) HA,(XQ(N),H.1,3),(XSS(H,A),NI'1,3)
1544 TQR=THSZ*RPD
1645 PQR=PHSZ*RPD
1646 XQ(I)=SITQRGf)*COS(PQR)I1547 ZQ(2)-SIN(TQR)*SIN(PQR)
1548 XQ(3)=CBS(TQR)
1549 DO 3831 N-1.3
1550 3831 VXSS(3,N,MS)=XQ(1)*VRT(1.N)4XQ(2)*VRT(2,N).1Q(3)*VRT(3,N)
1561 TQR-THSXIRPD
1552 PQR-PHSX*ILPD
1663 XQ(1)-SIN(TQR)*CDS(PQR)
1564 IQ(2)-SIN(TQR)*SIN(POR)
1555 Xq(3)-COS(TQR)
1556 DO 3832 9-1,3
1567 3832 VXSS(1,N,M)=XQ(1)*VRT(i1,).zQ(2)*VRT(2,)4Q(3)*VRT(3,U)
1668 DZX=VXSS(1,1,MS).VXSS(3,1.MS)+VXSS(1,2.MS).VXSS(3,2,MS)
1559 24VXSS(1.3.NS)*VXSS(3,3,MS)
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1560 IF(ABS(DZX).GT.O.i) WRITE(6,3436)
1501 IF(ABS(DZX).GT.0.1) STOP

1562 VXSS(1.1.NS)-VXSS1,1,NS)-VXSS(3,1,MS)*DZX
1503 VXSS(1 .2,MS)=VXSS(1,2,MS)-VXSS(3,2,Ms)*DZX
1664 VISS(1,3,MS)=VISS(1,3,MS)-VXSS(3,3,S)DZX
1565 DOT=VXSS(1,1,MS)*VXSS(1, 1,NS)4VXSSC1,2,MS)*VXSSC1 2,MS)
1566 24VXSS(1,3,MS)*VXSS(1,3,MS)
1567 DGT=SQRT(DOT)
1568 VXSS(l,1,MS)=VXSS(l,1.P4S)/DOT

1569 VXSS(1,2yMS)=VXsSS(12,MS)/DOT
1570 VXSS(l,3,MS)-VXSS(l,3,MS)/OOT

1571 VXSS(2,1I,MS)=VXSS(3,2,MS)*VXSS(1,3,MS)-VXSS(3,3,MS)*VXSS(1,2,MS)
1572 VXSS(2,2,.IS)=VXSS(3,3,MS).VXSS(1,1,MS)-VXSS(3,1,t4S).VXSS(1,3,MS)
1573 VXSS(2,3,MS)WVXSS(3.1,Ns)*VXSSC1,2,MS)-VXSS(3,2,MS)*VXSS(1iINS)
1574 WRITE(6.3006)
1575 WRITE(6,3006)
1576 WRITE(B,3437)

1577 DO 3833 RlI=l,3

1578 WRITE(6,3006)
1579 3833 WRITE(6,3434) (NI,NJ,MS,VXSS(III,NJ,MS),N.W1.3)
1680 CO TO 3000

1581 C====

1582 3440 CONTINUE
1583 C=== PR CO V'IAND
1584 C$$$
1685 C$$$ IPRAD= I -NlORMALIZATION FOR FAR ZONE AS FOLLOWS
1586 CSSI
1587 C$$$ PRAD=TOTAL POWER RADIATED IN WATTS.

1688 C$$$
1589 CMI PRAD CAI: ALSO BE SPECIFIED AS THE POWER INPUT IN WATTS.
1590 C$$$
1591 CtII NOTE IF PRAD IS LESS THAN OR EQUAL TO I.E-30
1592 CMI THAN LPRAD WKILL BE SET FALSE
1593 C$$$
1694 LPRAD=.TRUE.
1595 ItEAD(B,*) IPRAD

1596 IF(IPRAD.GT.4) STOP
1697 GO TO (3444,3446,3446,3447),IPRAD

1598 3444 READ(E,*) PRAD
1699 IF(PRAD.LT I IE-30) GO TO 3442

1600 WRITE(6,3441) PRAD
1601 3441 FORMAT(2H *,X TOTAL POWER RADIATED IN WATTS= ' .E12.6
1602 2,T79.IH-)

1603 GO TO 3000

1604 3442 CONTINUE

1a6 LPRAD=.FALSE.

1606 PRAD=0.

1607 WRITE(6,3443)
1608 3443 FORMAT(2H '.,S'N POWER RADIATED IS SPECIFIED ,T70,IH*)
1609 GO TO 3000

1810 3446 CONTINUE
1611 CMI
1612 CS$I IPRAD =2 -MUTUAL I?.PEDANDGE CALCULATION Z12 - Z21

1613 C$$$
1614 CMI CIII *SOURCE TERMINAL CURRENT (REAL AND IMAGINARY)
1615 C$$$ C122 =RECEIVER TERMINAL CURRENT (DEAL AND IMAGINARY)
1616 CSII
1617 RLEAu)(6,*) CII1,C122
1618 VrRITE(6,4445) CIliC122

61 445FORMAT(2H '.61.' SOURCE TERMINAL CURRENT- '.2EI2.6,T79,IH./

1620 2,2H '.51, 'RECEIVER TERMINAL CURRENT- ',2El2.6,T79,IH')

1621 GO TO 3000

1622 3446 CONTINUE
1623 C$$$
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1624 CMI IPRAD - 3 =COUPLING VIA THE REACTION THEORY
1625 C$$$ THIS GIVES A MODIFIED FRII'S TRANSMISSION TYPE RESULT
1626 CMs
1627 C$$$ PRAD -POWER RADIATED BY THE SOURCE

1628 CMI PRADR =POWER RADIATED BY THE RECEIVER AS IF IT WERE A SOURCE

1630 CM D5~ PA.RD
1631 RE(6.44) PRAD,PRADR
16321 44 FRMT(2H **EX, OR C P WER RDAE-'E26T91
1633 4472OMT2H ,SX ' SRECEI E POWER RADIATED - E 2 .6.T79,H*/
1634 2G2 TOX'IEEIF 3000ADAE='.l.,T9I*

1635 4 7 CONTINUE0

1636 CMII1637 CMI IPRAD= A =COUPLING BY THE LINVILLE METHOD
1638 C$$$
1639 CMI C111 - SOURCE TERMINAL CURRENT (REAL AND IMAGINARY)
1640 CMI C122 - RECEIVER TERMINAL CURRENT (REAL AND IMAGINARY)I 1641 CMI
1642 CM I x SOURCE TERMINAL IMPEDANCE (REAL AND IMAGINARY)

1643 CMI Z22 - RECEIVER TERMINAL IMPEDANCE (REAL AND IMAGINARY)
1644 CMs
1646 READ(S,*) C111.C122
1646 WRITE(6,4446) CII1,CI22

1647 REAM(.-) Zli,Z22
1048 44 WRITE(6.4446) Z11.Z22
1649 46 FORMAT(2H *56X' SOURCE TERMINAL IMPEDANCE= ' .2E12.G,T79,IH*I
1650 2,2H4 *6,X'RECEIVER TERMINAL IMPEDANCE= '.2E12.6,T79.IH*)
1651 GO TO 3000
1652 C--==

1653 4400 CONTINUE
1654 C= RO: COMMAND
16bs C$$$

1as6 CMI MRX=NUMBER OF ANTENNA ELEMENTS.
1667 C$$$
1658 LRCVR=.TRUE.
1659 LnIP=.FALSE.
1660 MRX=MRX.1
1661 MRXAT;MRAT*MRX
1662 IF(MR AT.GT.NgRDX) WRITE(6,4404) MRXAT
1663 4404 FORNAT(' *-* NUMBER OF RECEIVERS ',13,' PROGRAM',
1664 2' ABORTS SINCE MAX. RECEIVER DIMENSION IS EXCEEDED. .~'

1666 IFO4RXAT.GT.MRDX) STOP
1666 WRITE(6,4401) MRX
1667 4401 FORMAT(2H *,SX 'THIS IS RECEIVER NO. ',m3, IN THIS',
1668 2' COMPUTATION.' ,T79,1H*)

1669 WRITE(6.300e)
1670 WRITE(O.3006)I 1671 CMI
1672 C$1$ XRR(N.MR)=XYZ LOCATION OF MR-TH ANTENNA ELEMENT.

1673 C$$$
1674 C$$$ IMB(MR)=TTPE OF LINEAR ANTENNA
1675 C$$$ LT.O: ELECTRIC LINEAR ELEMENTI1676 CIII .GT.0: MAGNETIC LINEAR ELEMENT
1677 CM6 ABS(IMRO)1I: UNIFORM~ CURRENT DISTRIBUTION
1678 CIII *2: STANDARD DIPOLE CURRENT DISTRIBUTION
1679 C$$$ -3: CAVITY BACKED SLOT CURRENT DISTRIBUTION (TEOl)I1680 CIII
1681 CMI HAWR(MR)-APERTURE WIDTH IN WAVELENGTHS (NOTE: IF
1682 COSI UAW(MR) IS LESS THAN .1 LAMBDA, IECEIVER IS
1683 C$$$ CONSIDERED TO BE DIPOLE RLECEIVER

1684 C44S RMR(MR)-LENGTH OF LINEAR ELEMENT IN WAVELENGTHS

1666 CMI 1ZPR-RETTO NGE SDT EIELNA31687 CIII ELEMENT AXIS
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1688 CS
1689 C$$$ THRX,PHRX=ORIENTATION ANGLES USED TO DEFINE APERTUREI

1690 C$$$ PLANE DR DIPOLE X-AIIS.

t691 Coss
1692 C$$$ WNR,WPR=MAGNITUDE AND PHASE OF EXCITATION OF

1693 CSS MR-TH ELENIENT.

1694 C$$$
1696 NR-MRX
1696 MRA(1,MR)=0
1897 MRA(2,MR)=O
1698 READ(5,*) (XRR(N,MR),N=1.3)I
1699 READ(S.') THRZ,PHRZ, THRX,PHRX

1700 RLEAD(S,*) INR(MR),HR(MR),HAWR(N1R)
1701 READ(6,*) WMR WPR
1702 IF(IMR(MfR).LT.0) VRITE(O.4411) IMR(MfR)I
1703 4411 FORNAT(2H *,6X, 'THIS IS AN ELECTRIC RECEIVER Of TYPE ',13

1704 2,T79.1N*)
1706 IF(IH!R(MR)CE.O) WRITE(6,4412) IMR(MIR)
1706 4412 FORMAT(2H *,6X, 'THIS IS A MAGNETIC RECEIVER OF TTPE * .13

1737 2,T79,1H*)1
1708 VRITE(6,3006)

1709 IF(IUNST.EQ.O) GO TO 4414
1710 UNSTS=UNIT(IUNST)I
1711 WRITE(6.4413) HR.(NR) ,HAWR(N1R) .LABEL(IUNST)

1712 4413 FORNMAT(2H *61 X'RECEIVER, LENGTH=' ,F1O.6. ' AND WIDTH='

1713 2.F1O.6.1X,A6,T79,1H*)

1714 HR(NIR)-UISTS*UIIITF*HR(MR)
1715 HAWR(MRt)=UNISTS*UNITF*HAWR(MIR)I
1716 IF(IUNST.NE. 1) WRITE(6.3006)

1717 IF(IUNST.NE.1) WRITE(6,4413) HR(MR),HAWR(MR),LABEL(l)
1718 GO TO 4416

1719 4414 WRITE(6,4416) HR(NM).HAWR(MR)
1720 4415 FORMAM(H *,5X. 'RECEIVER LENGTH=' ,F1O.6,' AND WIDTH-'
1721 2,F1O.6. ' WAVELENGTHS' .T79.1H*)

1722 4416 WRITE(S.3006)
1723 WR NR WR*CX (C3*P I
1724 VRITE(6,4417) WgR.WPR

1736 4417 FORMATM2 .6X, 'THE RECEIVER WEIGHT HAS MAGNITUDE-'
1726 2.F1O.6.' AND PHASE=' F10.6.T?9.1H*)

1727 WRITE(6.3006)

1729 WRITE(6.4421) LABEL(IUNIT)
1730 4421 FORNIAT(2H *'TO.'RECEIVERS' ,T17, 'INPUT LOCATION IN * .A6,T46,

1731 2'ACTUAL LOCATION IN METERS' .T79,1H*)

1732 WRITE(6,4422)I
1733 4422 FORNAT(2H ',T6.7('-'),TIS.27('-').T46,27('-').
1734 2T79,IH*)

1736 VRITE(6,3006)

1738 DO 4424 N=1,3I

1738 DO 4426 N-1,3
1739 4425 XRINMR)-UNITS.(XQ(1)*VRT(1 ,N).xq(2)*VRT(2,N)

1740 2#XQ(3)*VRT(3,N)).TR(N)I
1741 WRITE(6,4426) MR,(XQ(N),N13),(XRR(NMR).N=1,3)
1742 4426 FOP.NATC2H *.TB,13,Tl5.FB.3,2(',',F6.3),T44,FS.3.2(',,.FB.3)

1743 2.T79.1)
1744 TQR-THRZ*RPD

1746 PQR-PHRZ.RPDI
1746 XQ(1)-Slil(TQR)*COS(PQR)

1747 XG(2)-SIN(TQR)*SIN(PQR)

1748 IQ(3)-COS(TQR)

1749 DO 4431 N-1.3I
1760 4431 VZ.U(3,N ,MR)-XQ(1) 'VRT(1 ,K).1Q(2) 'VRT(2 N) .Iq(3) 'VIT(3,N)
1751 TQR-THRXIRPD
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1752 PQR=PHRX*RPD
1753 ZQ(i)=SIN(TQR).COS(PQR)
1754 XQ(2)=SIN(TQR)*SIIN(PQR)
1755 XQ(3)=COS(TQR)
1756 DO 4432 N=1.331757 4432 VXRR(l N, R)-XQ(1).VRT(1,N).1Q(2)*VRT(2,N).IQ(3).VRT(3,N)
1768 DZX=VXIR(,1,MR)*VXRR(3,1,a)4VXR(1,2,MR)VRR(3,2,MR)
1759 24VXRLR(l, 3,MR) *VXRR(3,3, MR)
1760 IF(ABS(DZX).CdO. 1) WRITE(O.4436)
1761 4436 FORMAT(' *** PROGRAM kBORTS IN RECEIVER SECTION IN THAT THE',
1762 2' COORDINATES ARE NOT ORTHOGONAL III ~'
1763 IF(ABS(DZX).GT.0.1) STOP
1764 VXRR(I1,M4)=VXpj(1,1,MR)-VXRR(3,1.MR)*DZX
1765 VIRR(1.2,Mlt)-VXRR(1,2,MR)-VXRR(3,2,MR)'DZXI1766 VXRR(1,3,MR)=VXRR(1,3.MR)-VIxu(3.3,MR)*DZX
1767 DOT=VXR(1 ,,MR)*VXIRR(1.1 ,MR)4VXRR(1,2,MR).VZRR(1,2,MR)
1768 2+VXRR(1, 3,MR) *VXRR(1, 3, MR)
176 DOT=SQRT(DUT)
1770 VXRR(l.1,MR)=VXRR(1,1,MR)/DDT
1771 VXRLR(1,2.NR)=VXRR(1,2,MR)/DDI

1772 VXRR(1.3.tN)=VRR(1,3,PK)/DDT
1773 VXRR(2.MR)=VXRR(3,2,Ma).VX1AR(1,3.NR)-VXRR(3,3,MRt)*VXRR(1.2,MR)
1774 VXRR(2,2.NR)=VXRR(3,3,MR)*VIUCI,1NR)-VRR(3,1MR)*VXR(1,3,MR)
1775 VXRLR(2,3,MR) mVXRR(3,. M) VXR(12, MR) -VR(3,2, MR) VR(I. I.MR)
1776 WRITE(6,3006)
1777 VRITE(6,3006)I1778 WRITE(6,4437)
1779 4437 FORMAT(2H *,5X, 'THE FOLLOWING RECEIVER ALIGNMENT IS USED:'
1780 2.T79,IH*)
1781 DO 4433 NI=1,3
1782 WRITE(6,3006)I1783 4433 WIITE(8,4434) (11I1J, MR VAI. 111j,M), J=L.,3)
1784 4434 FDR)4T(2H .132,YR(I1,,1,''1,)=F.S
1785 2,Y'79.IH-)
1786 GO TO 3000
1787 C--.
1768 4810 CONTINUE
1789 C== RA: COMM4AND
1790 C$$$

1791 C$80 t.WJ=NUMBER OF ANTENNA ARRAY GROUPINGS.
1793 COSM RIUHE OFEEETPEGOPIG
1794 C$$O RXNMEOO LMNS E RUIG
1795 LRVR.TUEI1798 LRCVP.ALE.
1797 MRX=MR. LE
1798 RA(5=MRX4
1799 RAT(6mAT.MRAX
1800 MRATMRATMRAXU 4805 I1F00MRATRTMRX)RT640) RA

1802 IF(MRXAT.GT.MRDX) STOP

1804 4806FORMAT(2H *.5X, 'THIS IS RECEIVER NO. '.13,' IN THIlS',
1805 2' COMPUTATION.' .T?9.iH*/2H *,SX, 'THERE ARE
1806 313,' RECEIVERS ARRAYED TOGETHER. ',T79,IN')
1807 WRITE(S.3006)
1808 WRITE(6,3006)I1809 CSS
1810 C$$$ XRR(N,MA)=IYZ LOCATION OF MA-TH ANTENNA ELEMENT.
1611 CMO
1812 C$$$ XRR(N,MR)-XTZ LOCATION OF MR-TN WEIGHTED CENTER OF THE
1813 COS$ ARRAY GROUPING.
1814 c1144
1815 COS$ THE ARRAY ELEMENTS ARE ASSUMED TO HAVE THE SAME LENGTH,
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181e CS WIDTH, AND ORIENTATION. ALSO, THEY ARE ASSUMED TO BE
1817 C$$$ EITHER ALL MOUNTED AND OR ALL OFF A PLATE.
1a18 CSi IMRO4R)=TYPE OF LINEAR ANTENNA

1519 COSi LT.0: ELECTRIC LINEAR ELEMENT

1820 C$i$ GCT.O: MAGNETIC LINEAR ELEMENT
1821 C$$0 ABS(IMR)1I: UNIFORM CURRENT DISTRIBUTIONI
1822 CMi =2: STANDARD DIPOLE CURRENT DISTRIBUTION

1823 C$$$ -3: CAVITY BACKED SLOT CURRENT DISTRIBUTION (TE0l)

1824 CMi
1826 C$S$ HAWR(MR)-APERTURE WIDTH IN WAVELENGTHS (NOTE: IFI
1826 CSIi HAVROUR) IS LESS THAN .1 LAMBDA, RECEIVER IS
1827 CS CONSIDERED TO BE DIPOLE RECEIVER
1828 C$$$ HR(MR)=LENGTH OF LINEAR ELEMENT IN WAVELENGTHS
1829 C$$$
1830 C$$$ THRZ,PHRZ=ORIENTATION ANGLES USED TO DEFINE LINEAR
1831 Ciii ELEMNENT AXIS.
1832 CMi
1833 CMi THRX,PHRX=ORIENTATIOJ ANGLES USED TO DEFINE APERTURE
1834 C$$$ PLANE OR DIPOLE I-AXIS.

1836 C$$$ WMRWVPR=MAGNITUDE AND PHASE OF EXCITATION OF
1837 C$$$ MA-TH ELEME~NT.

1838 C$$$

1840 MAI=MRDX-NMAT.1
1841 MAF=N]AI4!RAX-1
1842 MRLA(1,MR)=NIAI
0843 MP.A (2, MR) =1411
1844 DO 4841 MA=MAI,MAF

1846 4841 READ(S,*) (XRR(N,MA).N=1,3)
1846 READ(5,*) THRZ,PHRZ,THRX,PHRX
1847 READ(5,*) IMR(mR) ,HR(MR) ,HAwR(NiR)I
1848 IF(IMR(NfR).LT0O) VRITE(6,4411) IMR(MR)

1849 IF(INIR(MR).CE.0) WRITE(6,4412) IMR(tAR)

1850 WRITE(6.3006)

1851 IF(IUNST.EQ.O) GO TO 4814
1852 UNSTS=UNIT(IUNST)
1853 WRITE(O.4413) HR(MR) ,HAWR(MR) ,LABEL(IUNST)

1854 HR (MR) =UNSTS*UNITFsHR (MR)
1855 HAWR(MR)xUNSTS*UNITF*HAWR(MR)I
1856 IF(IUNST.NE.1) WRITE(6,3006)

1857 IF(IUNST.NE.l) WRITE(6,4413) HR(MR),HAWR(MR),LABEL(1)
1858 GO TO 4816

1859 4814 URITE(6,4415) HR(MR) ,HAWR(MR)I

1881 WR(MR)=(i. .0.)
1862 WMEA=O.
1883 XRAX=0.

1864 XRAT-O.
165 XRAZ-O.
1866 DO 4843 MA-MAIMAF

1887 READ(6,*) SIRWPR

1888 WRITE(6,4817) MA.WMR.WPRI
S86% 4817 FORMAT(2H *,51* IECEIVER '.13,1 HAS MAGNITUDE-'
1870 2.FIO.S,2 AND PHASE-',FIO.S.T79,lH*)
1871 WI(MA)=W141*CEXP(CJ*WPR*RPD)
1872 WNRA=VMR.WHRU
1873 UXIRAX+WMR*XRR(1 .MA)
1874 XRAT-.XRAY*.W*XRR(2,MA)
1376 4843 XIZ-XAZ.WMR1UA(3,MA)
1876 XRR(1 MR) -XAX/WMAI
1877 XU(2,MR)XRAT/147A
1378 XR1(3,MR)XAZ/MRtA
1879 WRITE(6.3006)

174



3 188 WRITE(6,3006)
1881 VRITE(G.4421) LABELCIURIT)
1882 WRITE(S.4422)
1883 WRITE(6.3006)
1884 DO 4824 N-1,3
1886 4824 XQ(N)-XR(.MR)
1886 DO 4826 K=1,3
1887 4825 XRR(N.,a).UuxITS*(Xq(i)*VRT(1 .N).IQ(2)*VRT(2.N)
1888 2*XQ(3)*VRT(3,V))+TR(N)
1889 WRITE(8,4426) Mf,(XQ(N)jI-13),XuR(N,M),-13)
1890 DO 4829 MA=MAI.MAF

1891 DO 4827 N-1,3
1892 4827 XQ(N)=XRR(N.MA)

1893 DO 4828 N-1,3

11898 TQR=THRZ*aPD
1898 PQR-?flZ*RPD

1899 XQ(1)=SzN(TQR)*CoS(PQR)
1900 XQ(2)-Sli(TQR) 'SINl(PQR)
1901 XQ(3)-COS(TQR)11902 DO 4831 N-1,3
1903 4831 VXRR(3,N ,MR)-XQ(1) 'VRT(i .N).1Q(2)*VRT(2 .N).ZQ(3) 'VRT(3 ,N)

1904 TQR=THRX*RPD
1905 PQR=PHRX*ILPD
1906 XQ(1)-SIN1(TQR)*COS(PQR)
1907 XQ (2) SIII(7QR) 'SIN(PQR)

1908 XQ(3)=CDS(TGR)
1909 DO 4832 H-1,3
1910 4832 VXRR(1.N.l4)-XQ()*VRT(1.N).XQ(2)*VJR(2,N).XQ(3).yRT(3,N)
1911 DZX=VXftf(.1Mf)VXRR(3,.R).VXRR(i,2,M)*VXLRJ(3,2t4)
1912 2*VXRR(1,3,M)R)' Rt(3.,N)
1913 IF(ABS(DZX) .01.0.1) VRITE(0.4436)
1914 IF(ABS(DZX).CT.0.1) STOP
1915 VIAA(1,1.MR)=VXRR(1,1.t4)-VXjl(3,11aJ)*DZX
1916 VXRR(1, 2,M4).VXIR (1. 2,MR) -Vxn(32,Mit) DZX
1917 VXRR(1,3.NM)-VXRR(1.NaR)-VmR(,3.gJ)*DZX
1918 DOT.VXRR(1,1,MR)*VXIR(1,MR).VXRR(1,2,)*VM(I,2,aR)
1919 2*VXRR(1,3,NR)*VXRR(1,3.MR)
1920 DOT-SQRT(DOT)

1921 VR(1.1,MR)=VXR(1.1.4)/DDy
1922 VXRR(1.2,lM)-VXR(1,2I4R)/DOTU1923 VXRR(1,3,Ma)VXR1,3.MR)/DD7
1924 VXRR(2.1,MR)=VXRR(3,2.I)*VXR(1,3M)-VXR(33R)*VXR(12,M)
1926 VXRR(2.2,M)-VzR(3,.M)*VXR(.,I,a)-VXR(31.MR)*VXR(,1(1 )
1926 VXRR(2,3,MR)-VXRR(3,1,?a).VXRR(1,2,MR)-VXRR(3*2.)VXIL(,IM)
1927 VWtITE(6,3006)
1928 VRITE(6,3006)
1929 WRITE(8,4437)
1930 DO 4833 111.1,3
1931 WRITE(G.3006)
1032 4833 VW1ITE(G,4434) (KI.NJ.MR.VMn(1l1,V3,Ma),XJ-1,s)
1933 00 TO 3000

1934 C --
1935 3450 CONTXIUE
1936 C... 114: COMMAND a..U19387 $$ PRAD-TOTAL POWER IRADIATED IN WATTS

11941 3EAD(5.') PRAD
1942 WRITE(6,3441) P3*031943 WITE(6,3006)
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1944 cMs
1945 C$$$ MSX=NUMBER OF ANTENNA SEGMENTS3
1946 C$$$
1947 LSMP-.TRUE.
1948 READ(S,.) NSX
1949 IF(MSX.GT.MSDX) WR.ITE(6,3477) MSX
1950 3477 FORMAT(' ***** NUMBER OF SEGMENTS= ' 13,
1951 2' PROGRAM ABORTS SINCE MAX. SOURCE DIMENSION'
1952 3.' IS EXCEEDED. ****)
1953 IF(MSX.GT.MSDX) STOP3
1964 WRITE(6,3461) 14SX
1955 3451 FORMAT(2H *,5S* 'THERE ARE * ,13, * SEGMENTS IN THIS'.
1960 2' COMPUTATION.' .T79.1N*)
1967 WRITE(O.3006)

1968 WRITE(a,3006)

1960 C$$$ XS(MS,N)=XTZ LOCATION OF MS-TN ANTENNA SEGMENT
1961 C$$$

1962 C$$$ IMS(MS)=-1-ELECTRIC LINEAR ELEMENT WITH A UNIFORM DISTRIBUTIONU

1964 CMI HS(MS)=LENGTH OF LINEAR ELEMENT
1965 C$$$
1966 C$$$ THSZ,PHSZ=ORIENTATIOV ANGLES USED TO DEFINE

1967 C$$$ LINEAR ELEMENT AXIS.
1968 C$$$
1909 C$$$ WMSWPS=REAL AND IMAGINARY CURRENT WEIGHT.
1970 C$$$
1971 WRITE(6,3468) LABELCIUNIT)U
1972 3468 FORMAT(2H * T7,'MS' T13 'HS:',A6.T23,'HS:MTERS'.
1973 2T41. 'INPUT: TIIS,PHS .T60, 'ACTUAL: THS,PHS' .T79.1H*)
1974 WRITE(6.3469)
1975 3459 FORMAT(2H sT3'',1,0''.41(-)T9
1976 217('-'),T79.1H*)

1977 WRITE(6,3006)
1978 DO 3463 MS=1,MSX

1979 IEAD(6,') (XSS(N.MS) .11=.3) .RS(ms) ,TUSZP1ISZI

1981 MSA(2.MS)-0
1982 IMS(MS)=-1
1983 HAWS(MS)=0.
1984 HSQ=HS(MS)I
1986 HS(MS)wUNITS*HSQ
1966 TQ-90.-THSZ
1987 PQ-PHSZ
1988 XQ(1)-SIN(TQ*RPD).CGS(PQ*RPD)U
1989 XQ(2)=51N(TQ*RPD)*SIN(PQ*RPD)
1990 XQ(3)=COS(TQ*RPD)
1991 DO 3481 N-=1,3
1992 3481 XQR(N)XQ()*VRT(1N).lQ(2)*VRT(2.N).Iq(3)*VRT(3N)I
1993 THSZ-DPR*BTAN2(SQRT(XPR(1)*IQR(1).XQR(2)*XQR(2)) ,XQR(3))
1994 PHSZ=DPR*BTA$2(XQR(2) .XQR(1))
1995 WRITE(6,3464) NS,HSQ,HS(MS) .TQ,PQ,THSZ,PHSZ
1996 3464 FORI4AT(2N '.T6.13,3X,2(2X.F8.4).51,2(2X.F.3,'.',FS.3)
1997 2.T79,IH*)I
1998 DO 3484 N-=1.3
1999 3484 VISS(3,N,MS)-XQR(N)

2000 VZSS(1 , .NS)COS(TISZ*RPD)*COS(PRSZ*RPD)I
2001 VXSS(1 2.MS)=COS(THSZ*RPD)*SIN(PRSZ.IPD)
2002 VISS(1 .3.MS)--SIN(THSZ*RPD)
2003 VXSS(2. I MS)s-SIN(PNSZ*IPD)
2004 VXSS (2.2, MS)uCOS (PRSZ*RPD)

2006 VISS(2,3.MS)x0.
2006 3463 CONTINUE
2007 VITE(6,3006)
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32008 VRITE(G.3006)
2009 WRITE(6,3006)
2010. WRITE(6,3464)
2011 3464 FORMAT(2H s.T31. 'SEGI'ENT COORDINATES' .179,'.')
2012 WYLITE(6.3006)
2013 VRITE(O.3006)
2014 WRITE(6.3456) LADELCIUHIT)
2015 3456 FORP.AT(2H *7,?'NB' 714, 'INPUT LOCATION IN ' .AS.
2016 2743, 'ACTUAL LOCATION IN PETERS' .179, a')I2017 WRITE(6,3467)
2018 3457 FORMAT(2H1*T.(-)T32(-)T22(-)T9''
2019 WRITE(6,3006)
2020 DO 3473 NS.1,NSX
2021 DO 3474 N1-1,3

2022 3474 ISS(N.MS)S(NIS Q()VR ,N).IQ(2)'VRT(2,N)I~02 2#XQ (3) 'VRT!(3, N) ) .1(1)
2026 WIITE(6,3476) NS,(XQ(N),N=1,3),(XSS(NN4S),N-1,3)
2027 3476 FORNIAT(2 *,T6,l3.T13.F8.3,2('.',F8.3).T42.FB.3,
2028 22(' ',F8.3).T79.IN')
2029 3473 CONTINUEI2030 WRITE(6.3006)
2031 VRITE(6,3006)
2032 WRITE(G.3486)
2033 3486 FORNAT(2H *.133, 'CURRENT WEIGHTS' .T79,1H'./2H *,T7, 'MSl,T18,I 2034 2'REAL' .131, 'IMAG. '.146, 'NAG. '.167, 'PHASE' .179,111')
2035 WRITE(6,3486)
2036 3486 FORNIAT(2H1'6(-)16''T07'',4,(-)
2037 2T6.7('-'),T79.1H*)
2038 DO 3486 MS-1.MSX
2039 READ(5.') WMS,VPS

2040 VS5 (NIS) =CMPLX MVS, WPS)
2041 11MM-DADS (CI4PLX (VMS ,VPS))
2042 WPP-DPR*BTAlH2(WPS .1mS)
2043 WRITE(S,3466) NS.WNS.WPS,WNN.WPP
2044 3466 FORN4AT(H *,T6.13,6X,EI1.4,2X,El1.4,4X,EII .4.2X.F8.3,T79.IH')
2046 3465 CONTINUE
2046 WRITE(6,3006)I2047 CC TO 3000
2048 C~x...
2049 4460 CONTINUE
2050 Cs RM: COMMAND .w.I2061 COSS
2052 COSS PRAOR=TOTAL POWER RADIATED IN WATTS

2053 COSS
2064 READ(6,*) PRADR
2056 VRITE(6,3441) PRkDR
2056 VRITE(S.3006)
2057 COSS
2058 CSOS$ MIX-NUMDER OF ANTENNA SEGMENTS
2059 COSSI2060 LACVR-.TRVE.
2061 LRMP-.TRUE.
2062 READ(5.') MRX
2063 IF(OGX.OT.PDIDI) WRITE(6,4477) MAX
2064 4477 FOII4AT( **".' NDUER Of SEGMENTS- '.13,
2065 2' PROGRAM ABORTS SINCE MAX, RECEIVER DIMENSION'

200 3.' IS EXCEEED. **""')

2067 IT(MRX.01 MRDI) STOP
2066 WRITE(6.3451) MAX
2069 VRITE(S.3006)
2070 WRITE(6.3006)
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2072 COS I ZR(H,M)=IIZ LOCATION OF Ia-TH ANTENNA SEGMENT
2073 CIII
2074 C$$$ IMR(M)-1=ELECTRIC LINEAR ELEMENT WITH A UNIFORM DISTRIBUTION
2076 C$$$
2070 C$$$ H(MR)-4ENGTH OF LINEAR ELEMENT
2077 C$$$
2078 C$SS THRZ.PHRZ=ORIENTATION ANGLES USED TO DEFINE
2079 C$$$ LINEAR ELEMENT AXIS.
2080 C$$$
2081 C$$$ WMR.VPR-REAL AND IMAGINARY CURRENT WEIGHT.
2082 C$$$
2083 WRITE(O.4458) LADEL(IUNIT)
2084 4458 FORMAT(2H *,7'RIH:,O73'RMTR'
2086 2T41. 'INPUT: THR,PHR' ,T$0, 'ACTUAL: THR.PHR' .T79,111')
2080 WRITE(O.3469)
2087 4469 FORMAT(2H *,T6,3(-')T220('1),T40,16('.')Tg I2080 217('-*),T79.IH*)
2089 WITE(6,3006)
2090 DO 4463 Ma=1,MRX

2091 READ(S,*) (XRR(N,IaL),N=1.3).BR(MR),THRZ,PHRZ

2093 MRA(2,MR)=0
2094 IMR(4R)-1

2096 HAWR (MR) =0.

2097 HR(MR)-UffITS#HRQ
2098 TQ=90. -THRZ
2099 PQ-PHRZ
2100 XQ (1) SIN (TQ*RPD) *COS (PQ*IRPD)U
2101 XQ(2)=SltN(TQ*RPD)*SIN(PQ*RPD)
2102 X9(3)=COS(TQ*IRPD)
2103 DO 4481 N=1,3
2104 4481 X9R(Nl)-XQ(1)'vRT(1 ,N).XQC2)*VRT(2,N).XQ(3)*VRT(3,N)I
2106 MHZ=DPR-BTAN2(SQRT(XQR(1)*XQR(I)*XQR(2)*XQR(2)) .xQR(3))
2106 PJIRZ=DPR*BTAN2(XQR(2) .XQR(l))
2107 WRITE(6.3464) MR,HQIR(MR) .TQ,PQ.THRZ,PHRZ
2108 DO 4484 N=1.3I
2109 4484 VXRR(3,N.WR-XQR(N)
2110 VXRX(1 .1 MR)-COS(THRZ*I3PD)*CoS(PHRZ*RPD)
2111 VXRR(1 ,2,Iaf)=C0S(THRZ*RPD)*SIN(PHRZ*RPD)
2112 VXRR(1 ,3,MR)--SIN(THRZ*RPD)
2113 VIRR(2,1±,FG)--SIIN(PHRZ*RLPD)U
2114 VXRR(2,2,MR)=COS(PHRZ*RPD)
2115 VIRR(2,3,MR)-0.
2116 4463 CONTINUE

2117 WRITE(S.3006)I
2118 WRITE(6,3006)

2120 WRITE(S,3464)

2121 3 WRITE(G.3006)I

2123 WRITE(e,4466) LABELCIUNIIT)
2124 4466 FORI4AT(2H *,T7, 'MR' .T4.'IN PUT LOCATION TN ',A6.

2125 2T43 'ACTUL LOCATION IN MET ERS' T9''

2127 WIITE(6.3006)
2128 DO 4473 MR-1,MRX
2129 DO 4474 N-1.3

2130 4474 1Q(N)=mR(N.MR)I

2132 4476 zu(N,MR)-UITS(XQ().vRu(1.u)zQc2)VRT(2,N)
2133 2#XQ(3)*VIRT(3,N))+TR(N)

2134 VRITE(6.3476) Ma.(XQ(N).N=±.3,X) R(N.MR),N.3)I

2136 4473 CONTINUE
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2136 IRITE(6,3006)

2136 WRITE(6,3006)

2138 WRITE(6.3486)
2139 WRITE(6,3486)

2140 DO 4466 MR-=.MRX
2141 READ(S,*) RWPR
2142 R (MR) -CMPLX (WMR, VPR)

2143 VWI-BABS (CMPLl (00t, PR))
2144 WPP-DPR-BTAN2(WPRVNR)
2145 VRITE(6,3466) MRMR,WVPR,VM4,VPP
2146 4465 CONTINUE

2147 RITE(6,3006)

2148 GO TO 3000
2149 C===.==
2150 3490 CONTINUE

2161 C-== US: COMMAND ...

2162 CMU
2163 C$$$ INITIALIZE SOURCE DATA.
2164 C$$$
2166 LSMP=.FALSE.

2164 C SI O

2168 VRITE(6,3491)

2169 3491 FORtAT(2H *,5X,' THE SOURCE DATA IS INITIALIZED. ',T79,1H*/
2160 2,2H *,SX.' NO SOURCES ARE PRFSENTLY IN THE PROBLEM.

2161 3,T79,1H)
2162 GO TO 3000

2163 C======

2164 3496 CONTINUE
21:6 C=;; NR: CON2IAND

2166 C$$$
2167 CI$$ INITIALIZE RECEIVER DATA
2168 C$$$

2169 LRCVR=.FALSE.

2170 LRN(=.FALSE.

2171 MRX 0
2172 RITE(6,3496)

2173 3496 FORMAT(2H *,BX.' THE RECEIVER DATA IS INITIALIZED.
2174 2,T79,IH*/2H *,'.1 NO RECEIVERS ARE PRESENTLY IN THE'

2176 3,' PROBLEM. ',779,11H*)

2176 00 TO 3000
2177 C=====

2178 3600 CONTINUE

2179 C.== LP: COMMAND
2180 CI$$
2181 C$$$ L RITE=TRUE IF LINE PRINTER OUTPUT OF DATA IS DESIRED

2182 CDil
2183 READ(6,*) LWRITE

2184 IF(.NOT.LWRITE) WRITE(8,5506)
2186 6606 FORMAT(2H *,X,'110 LINE PRINTER OUTPUT',T79,IH*)

2186 IF(.NOT.LVRITE) GO TO 3000
2187 WRITE(6,3501)
2188 3601 FORMAT(2H *,6X,' DATA VILL BE OUTPUT ON LINE PRINTER 11l'.
2189 2T79,IH*)

2190 O0 TO 3000
2191 Co.=-a

2192 3660 CONTINUE

2193 C.a= VP: COMMAND a=..w
2194 C$$

2196 CIII VOLUMETRIC DUMP FOR PLOTS

21" Clll
2197 IF.EID(S,*) LVPLT
2198 IF(.NOT.LVPLT) WRITE(,6606)
2199 IF(.NOT.LVPLT) 00 TO 3000
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I
2200 GO TO 3661 £
2201 C =..i

2202 3600 CONTINUE

2203 C... PP: COMDIAD....

2204 COSS2206 C$$$ I
2206 COSS LPLT=TRUE IF PEN PLOTTER OUTPUT IS DESIRED
2206 COSS

2207 READ(6,*) LPLT

2208 IF(.NOT.LPLT) WRITE(6,6606)

2209 6606 FORMAT(2H *.5X,'NO PEN PLOT DESIRED',T79,IH*)

2210 IF(.NOT.LPLT) GO TO 3000

2211 C$$M
2212 CS$$ IF LPLT=TRUE READ IN DIMENSIONS

2213 C$$
2214 COSS LPPREC = TRUE IMPLIES RECTANGULAR PLOT

2216 CS$$ PPXL = LENGTH OF I-AXIS (ANGLE AXIS)

2216 COSS PPYL - LENGTH OF Y-AXIS (DB AXIS)

2217 COSS
2218 COSS LPPREC - FALSE IMPLIES POLAR PLOT
2219 COSS PPXL = ANGULAR POSITION OF 1-AXIS

2220 COSS PPTL = RADIUS OF GRID

2221 COSS

2222 3661 READ(5,*) LPPREC,PPXL,PPYL
2223 COSS

2224 COSS PPXB = BEGINNING VALUE OF I-AXIS

2226 COSS PPXE = END VALUE OF I-AXIS

2226 COSS PPIS = STEP SIZE OF X-AXIS GRID MARKS
2227 COSS
2228 READ(6,*) PPXB,PPXE,PPXS

2229 C$M$

2230 COSS PPYB = BEGINNING VALUE OF Y-AXIS
2231 CII PPYE = END VALUE OF 1-AXIS U
2232 COSS PPYS = STEP SIZE OF Y-AXIS GRID MARKS

2233 COSS

2234 READ(5,*) PPYBPPYE,PPYS

2235 WRITE(6,3602) I
2236 3602 FORIAT(2H *,6X,'DATA WILL BE OUTPUT FOR A PLOT 111'

2237 2.T79,IH*)

2238 1RITE(6,3006)

2239 WRITE(6,3603) LPPREC,PPXLPPYL

2240 3603 FORNAT(2H *,5X,' LPPREC= '.L2,X,'PPXL= ',F1O..SX,
2241 2'PPYL- ',FlO.S,T79.1H*)

2242 ItITE(6,3604) PPXBPPXE,PPXS

2243 3604 FORIAT(2H *.6X,' PPXB- ',FIO.S,SX,'PPXE- ',FIO.S,6X,

2244 2'PPIS= ',FlO.S,T79,IH*) 1
2245 WRITE(6,3606) PPYB,PPYE,PPYS

2246 3606 FORIAT(2H *,5X,' PPTB= ',FIO.6,5X,'PPYE= ',F1O.5,6X.

2247 2'PPTS= ',FlO.5,T79,1H*)

2248 IF(LPLT) GO TO 3000
2249 WRITE(6,3006)

2260 COSS

2261 Coss IVTTP-TPE OF RESULTS OUTPUT

2262 COSS IVTTP=1 ELECTRIC FIELD OUTPUT

2263 COSS IVTYP-2 MAGNETIC FIELD OUTPUT

2264 COSS IVTYP-3 BOTH ELECTRIC AND MAGNETIC FIELDS OUTPUT

2266 COSS COUPLING IS OUTPUT IF RECEIVER IS DEFINED FOR ANT IVTYP
2266 COSS I
2267 CiS IVPOL=POLARIZATION OF 1ESULTS OUTPUT

2268 COSS IVPOLsJ,2.3 THEN R.THETA,PHI OR X,T,Z RESPECTIVELY IS OUTPUT

2269 COSS IVPOL-4 THEN I-THETA OR 1-T ARE OUTPUT

2260 CiS IVPOL-6 THE I-PHI OR X-Z ARE OUTPUT

2261 COSS IVPOL-6 THEN THETA-PHI OR T-Z ARE OUTPUT

2262 COSS IVPOL-7 THEN R, THETA AND PHI OR 1, T AND Z ARE OUTPUT

2263 COSS COUPLING HAS NO POLARIZATION
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2264 C$$$I2265 READ(S.*) IVTTP,IVPOL
2266 WRITE(6,3656) IVTYP,IVPOL
2267 3655 FORMAT(2H *,61,' IVTYP= I12,' IYPOLs ',12,T79,iH*)
2268 GO TO 3000I2269 C..
2270 3700 CONTINUE
2271 C=== GP: COMMAND
2272 C$$$
2273 C$$$ INFINITE GROUND PLANE EFFECT INCLUDED.
2274 CMI

2275 LGRND=.TRUE.
2270 DO 3702 N=1,3
2277 XX(N,1.tPDX)=l.E5*(VRT(1.N).VRT(2,N)).TR(N)
2278 XX(N,2,MPDX)=1.E5*(-VRT(1,N).VRT(2,N1)).TR(N)
2279 XX(N,3,MPDX)=1.E6*(-VRT(IN)-VRT(2.N))4TR(N)
2280 3702 XX(N,4.MIPDX)1l.ES*(VRT(1,N)VRT(2,N))TR(N;)
2281 C$$$I2282 CSSS LSLAE= 0 IMPLIES METAL PLATE, AND
2283 C$$$ -3 IMPLIES DIELECTRIC HALF SPACE
2284 C$$$
2285 CMI NOTE: IF DIELECTRIC COVERED, ONE MUST READ DIELECTRIC DATA.
2286 C$$$
2287 READ(B,*) LSLAB(MPDX)

2288 IF(LSLAB(N4PDX).EQ 0) VRITE(S,3706)
2289 3706 FORMAT(2H *,51* 'PERFECTLY CONDUCTING' ,T79,IN.)I 2290 IF(LSLAB(MPDX) .NE.0) WIRITE(6,3T07)
2291 3707 FOUIAT(2H *,6X.'SEMI-INFINITELY THICK DIELECTRIC' .T79,1H')
2292 VRITE(6,3701)
2293 3701 FORMA7(2H *5,X'INFINITE GROUND PLANE INSERTED IN'.
2394 2' STRUCTURE 1!1-.T79,1N.)I2296 WRITE(6.3008)
2296 V(RITE(G.3703) (TR(N),N-1,3)
2297 3703 FORMAT(2H *,SX, 'THE ORIGIN IS AT '.F12.6, ', '.F12.6
2298 2,',' ,F12.6,' METERS' .T79.tK*)
2299 WRITE(O.3006)
2300 VRITE(6,3704) (VRT(3,N),N-1.3)

2301 3704 FORMAT(2H '.52. 'THE NORMAL IS ',F126G.',' ,F12.'.'
2302 2.F12.6,T79.IH')
2303 IF(LSLABOPDX).EQ.0) GO TO 3000
2304 NSLAB(1)-1
2306 DSLAB(1.MPDX)-0.
2306 LSLAB (NIPDX)-3
2307 C$$$I2308 C$$$ ERtSLAB(1.MPDX)=RELATIVE DIELECTRIC CONSTANT
2309 CIII
2310 C$$$ TESLAB(1,MPDX)-DIELECTRIC LOSS TANGENT

2311 C$$$I2312 CMI URSLABCI.MPDX)-RELATIVE PERMEABILITY CONSTANT
3313 C$$$
2314 C$$$ THSLAB(1.MPDX)-PERMEADILITY LOSS TANGENT
2316 C$$$
2316 ILEAD(S.') MLSLAB(1.MPDX),TESLAB(1.MPDX)
2317 2.URtSLAB(1,MPDX) .T1SLA3(1.MPDX)
2318 WRITE(S.3006)
2319 WRITE(b.3703)
2320 3708 FORMAIM2 '.51, 'DIELECTlIC'.3X, 'LOSS' .41.I 2321 2'PRMITIVITY'.3X, 'LOSS' .T79.1H'./,
2322 32H '.62, 'CONSTANT' .32.'TANGENT'.
2323 442, 'CONSTANT'.31. 'TANGENT'.T79.1N',/,
2324 62H #.61. ---- 2--- -I2326 621,'------------.21' -.T791H)
2326 VIITE(6.3709) DSLAB(1.PDI),TSLU(I,MPDX)
2327 2, UISLAB (1.NPDX) .TMSLAB 0. MeDX)

181



2328 3709 FORMAT(2H * ,6X,FlO.4,2X,F7.4,2X,Fli .4,2X,

2329 2F7.4,T79,1H*)I

2331 C .....

2332 3750 CONTINUE
2333 C=== NO: COMM0~AND

2334 C$$$
2335 C$$$ INITIALIZE GROUND PLANE DATA.
2330 C$OS
2337 LGRND=.FALSE.
2338 WRITE(6.3751)I
2339 3751 FOrVIAT(2H *.SX,' GROUND PLANE DATA IS INITIALIZED. ',T79,1H*/

2340 2,2H *,5X,' NO GROUND PLANE IS PRESENTLY IN THE PROBLEM.

2341 3.T79.1H*)
2342 G0 TO 3000

2343 C.=.===
2344 3900 CONTINUE
2346 C... RT: COMMAND ...

2340 C$$$
2347 C$$$ TR(N)=LINEAR TRANSLATION OF COORDINATES FROM THE FIXEDI
2348 C$$$ COORDINATES WHICH IS ORIGIN4ALLY SET UP BY OPERATOR.
2349 C$$$
2350 ftEAD(5,*) (TR(N),N=1,3)
2361 WRITE(6.3901) LABEL(IUNIT) ,(TRCN),N1=i 3)I
2352 3901 FORMAT(2H *,SX, TRANSLATION IN ',A6.': TR(1)W,8.3,

2353 2' TR(2)=' .F8.3,' TR(3)= .F8.3,T7QIH*)

2354 D0 3920 N=1,3

2365 3920 TR(11)=TR(N1)*UNITSI

2357 IF(IUNIT.NE.1) WRITE(8,3901) LABEL(i),(TR(N),N;=1,3)
2358 IF(IUNITNE.1) WRITE(6,3006)

2369 WRITE(6,3006)
2300 C$$$
2301 C$$$ THZP.PHZP=ORIENTATION OF THE VRT(3,N) AXIS RELATIVE TO THE

2302 COOS FIXED COORDINATE SYSTEM.
2303 C$$S
2304 CM2 THXP.PHXP=DRIENTATIOI OF THE VRT(1,N) AXIS RELATIVE TO THE 3
2366 C$$$ FIXED COORDINATE SYSTEM.

2366 COSl
2307 READ(S,-) THZP,PHZPTHXP,PHXP

2308 VRT(3, 1)=SINI(THZP*RPD)*COS(PHZP*RPD)

2309 VRT (3,2) -SIR(THZP'RtPD) *SIR (PHZP*.RPD)I
2370 VRT(3,3)=CUS(THZP*RPD)

2371 VRTC1.1)=SiN(THXP*RPD)*COS(PHXP*RPD)

2372 VRT(1 ,2)=SINI(THXP*RPD)*SIN(PHXP*sRPD)

2373 VRT(1,3)=COS(THXP*RPD)U
2374 C!!! INSURE VRT(l,N) IS PERtPENDICULAR TO VRT(3.N)
2375 DZX=VRT(3.1).VRT(i,1).VRT(3,2)*VtT(1.2).VRT(3,3).VRT(1,3)

2370 IF(ABS(DZX).GT..1) WRITE(0,3903)
2377 3903 FORMAT( *** PROGRAM ABORTS IN ROTATE SECTION IN THAT THE',I
2378 2' COORDINATES ARE NOT ORTHOGONAL!?l l *

2379 IF(ABS(DZX).GT.O.1) STOP

2380 VRT(1.1W=VRT(1,l)-VRT(3,1)*DZX
2381 VRT(1,2)-VRT(1,2)-VRT(3,2)*DZXI
2382 VhI(1.3)-VRT(1,3)-VRT(3,3).DZX

2383 DOT=VRT(1, 1)*VPT(1,1)4VRT(1,2)'VRT(1.2)4VRTCI,3)*VRT(1,3)

2384 DDT=SQRT(DOT)
2385 ThT(1,1)-VRT(1,1)/DOT

2380 VRT(1,2)-VRT(1,2)/DDTI
2387 VRT(1,3)-VRT(i,3)/DOT

2388 VRT(2.1)=VRT(3,2)*VRT(1,3)-VRT(3,3).VRT(1,2)

2389 VRT(2.2)-:IRT(3,3).VRT(1.1)-VRT(3,1).VRT(1,3)

2390 VRT(2,3)-VRT(3,1)*VRT(1.2)-VRT(3,2).VRT(1,1)I

2391 WRITE(6,3931)
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2392 3931 FRAT(2H .5,X THE FOLLOWING ROTATIONS ARE USED FOR ALL'.

2393 12' SUBSEQUENT INPUTS:'.T79,1H.)
2394 DO 3932 111=1,3

239 VRITE(6,3006)
23:96 3932 WRITE(6,3933) (NI,NJ,VRT(NI,NJ),NJ=1,3)237 33IOMTH*I,32,VL( l 1'
2398 GO TO 3000

2399 C--=

2400 4000 CONTINUE

2401 C- CG: AND CC: COMMANDa24032 $S CYLINDER GOMETRY INPUT

2406 LCY=CX.1

2407 MC=MCXl

2408 IF(MCX.GT.MCDX) WITE(O,6311) MCX

2409 6311 FORNAT(' *** NUMBER OF CYLINDERS= '.13. 'PROCRAM,I 2410 2' ABORTS SINCE MAX. CYLINDER DIMENSION IS EXCEEDED. *.'
2411 IF(MCX.GT.MCDX) STOP

2412 C$$$
2413 CIII lCL(N.MC)=XYZ LOCATION OF THE OR.IGIN OF THE MC-TH CYLINDERI2414 C$$$
2415 RLEAD(S.') (XCL(N,MC).N=1,3)

2416 DO 6301 N=1,3

2417 6301 XQ(N)=XCL(N,MC)I2418 DO 6302 11=1.3
2419 6302 XCL(NI,MC)=UIIITS-(XQ(1)=VRT(1,N1).IQ(2)*VRT(2,N)

2420 2+XQ(3)*VRT(3,N)).TR(N)
2421 WRITE(6,6308) LABEL(IUIT)

2422 6308 FORMAT(H .7T6, CYLIHDER$' .T17, 'INPUT LOCATION IN ,.AeI 2423 2,146. ACTUAL LOCATION IN METERS' .T79,lH-)
2424 WRITE(6.3422)
2426 VRITE(6,3006)

2426 WRITEC6,3426) MCC1Q(N;),N=1,3),(XCL(,MC),N1,3)I2427 WRITE(6,3006)
2428 WRITE(6.3006)
2429 CsII
2430 C*$$ TCLZ,PCLZ-ORIENTATIOII OF THE CYLINDER AXISI2431 C$$$
2432 C$$$ TCLX,PCLX-ORIENTATION OF THE CYLINDER'S X-AXIS

2433 C$$$
2434 IREAD(6,*) TCLZ,PCLZ,TCLXPCLX

2435 XQ (1) =SIN (TCLZ*RPD) *COS (PCLZ.RLPD)
2436 XQ (2) SIN (TCLZ*FRPD) *SIN (PCLZ.RPD)
2437 XQ(3)-COS(TCLZ'RPD)

2438 D0 8303 N=1,3

2439 6303 VCL(3,N,MC)=XQ(1).VRT(1 ,N)4XQ(2)*VRT(2,N)4IQ(3)*VRT(3,N)U2440 XQ(1)=SINC(TCLX*IRPD)*COS(PCLX*RPD)
2441 XQC2)=SIN(TCLX*I.PD)*SINI(PCLX.RPD)

2442 XQ(3)=CDSCTCLX.RPD)
2443 00 6304 N1=1.3
2444 6304 VCLd1,NMC)XQ().VRT(,N)4XQ(2)*VRT(2N).1Q(3)*VRT(3,N)
2446 DZX-VCL(1.1 ,MC)*VCL(3.1,MC).VCL(1 .2,4C)*VCL(3,2,MC)

2446 2*VCL(1,3.MC)*VCL(3,3.MC)

2447 IF(ABS(DZX).GT.ol) VRITE(S.8306)I 2448 6306 FORNATC *** PROGRAM ABORTS THE COORDINATES ARE NOT',
2449 2' ORTHOGONAL'! ***')
2460 IF(ABS(DZX).GT 0 1) STOP

2451 VCL(1.1,MC)-VCL(1,1,MC)-VCL(3,1,MC).DZX
2452 VCL(1,2,MC)-VCL(1,2,MC)-VCL(3,2,MC)*DZXI 2463 VCL(1.,lC)-VCL(1,3,MC)-VCL(3,3.NC)*DZX
2464 DOT-VCL(1.1,Mc).VCL(1,1,MC)*VCL(1.2,MC)*VCL(1.2,MC)

2466 3+VCL(1,3,MC)*VCL(1,3.MC)
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2456 DOT=SQIT (DOT)
2457 VCL(1.,,tC)-VCL(1.1,Mc)IDOTI
2468 VCL(1.2.14C)-VCL(1 .2.t4C)DDT
2459 VCL(l,3.NC)=VCL(l.3.MC)/DO?
2460 VCL(2,1,1C)-VCL(3,2,NC)*VCL(1.3,C)VCL(3,3.MC)*VCL(1,2.HC)

2461 VCL(2.2.MC)aVCL(3,3.MC)*VCL(1,1,MC)-VCL(3,1.NC)*VCL(1,3.mc)
2402 VCL(2.3,14C)-VCL(3.1 .NC)*VCL(1 .2,N4C)-VCL(3.2,NC).VCLCI, 1,MC)

2463 VRITE(S6309)

2464 6309 FORMAI(2H *,SX21THE FOLLOWING CYLINDER ALIGNMENT IS USED :

2465 2.779,00)

2467 WZITE(S.3000)
2468 6306 VRITE(6,6307) (NI.NJ.VCLOII,NJ,MC).NJ-1,3)
2469 6307 7011*(1 .I3(IVCQI.'.1..V.6,7911

2470 C*SS
2471 C$$$ AC-RADIVS OF ELLIPSE ON I CYLINDER AXIS
2472 C$$$ BC-XADIUS OF ELLIPSE ON T CYLINDER AXIS

2473 C$$$

2474 CM* XCI .7171(4105 NEGATIVE KIOCAP *S Z COMPONENTI
2475 cCS AND ANGLE OF SURFACE WITH THE CYLINDER AXIS
2476 C$$S ZCPTHTP-1OST POSITIVE ENDCAP*S Z COM4PONENT

2477 C$$$ AND ANGLE OF SURFACE WITH THE CYLINDER AXIS
2476 CMB
2479 IFC11C1).EG.IT(40)) 00 TO 0400

2480 NEC (MC) =2
2461 READ(5.*) AC(1,MC).BC(1.MC)

2462 READ(5.') ZCNTHTN.ZCP.THTPI
2484 3DO=DC(1,MC)
2466 ABC(1,MC) =C1.C*NT
2486 AC(1,MC)-AC(1.NC)*UNITS

2488 UC(lMC) C(.MC) UIIT
2487 AC(2,MC)sAC(1.NC)

2489 ZC(2.MC)wZCN*JNITS
2490 701(2 ,MC)=THTNi*RPD
2491 ZC(1 ,MC)oZCP*UNIlTSI
2492 701(1 ,MC)-TNTP*RPD

2493 WIITE(S.3006)
2494 WRITE(6.3006)
2496 WRITE(6,6310) LABEL(IWNIT),AAO

2496 6310 FORMAT(2N *,51.'X AXIS DIMENHSION IN '

2498 WRITE(6,3006)
2499 IF(IU1ZT.KE.1) WRITE(6,6310) LASEL(1).AC(1,MC)

2500 IF(IlJNITNIE.1) WRITE(6.3006)
2601 WIITE(6,3006)
2802 WRITE(6.6320) LADEL(TNIT).880
2503 6320 FOII4AT(2H *,SI,7T AXIS DINUNSION IN
2504 2A6.'w*,F8.3,T79,1N*)

2505 WRITE(6.3006)
2606 lf(IVNIT.NE.1) V5171(6.6320) LABEL(1).BC(1,MC)
2507 irCIU1I.o1 WITE(.3006)

2509 VITE(S.6330) LABEL(IUNIT).ZCNI

2510 0330 FOWMT(2H 0.S1. '140T NEGATIVE KID CAP Z COMPONENT 1I1'
2511 2A6.'w.FS.3,T79,IH*)
2512 WIITE(6.3006)I
4313 IF(IUNIT.NE.1) WIITE(6.6330) LAU(i),ZC(2.MC)
2514 IMU1011.13 1) 11171(6,3000)
2515 WIITZ(6,6340) THTU
2511 6340 IDUMAT(28 *.SX, AIOLEL OF 10. - D CAP SURFACE WITH 130C.I
2517 2' en. AXS111 S.8711'

2513 WIT(6.3006)
2511 WIIIfl(G.3006)3
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2520 URITS(S660) LABEL(IUVIT).ZCp
2521 6350 FORMAT(2H *.51, MOST POSITIVE END CAP z COMPONENT INV
2622 2A6,'m.F.3,179IU*)

2523 VRITE(G.3006)
2524 IM(UNIT.NE.1) VRITE(e.635o) LABEL(l).ZC(1.MC)
2625 I1(IUNII.NE 1) VIE(O.3006)
2520 VITE(S.6360) THIP
2527 6360 FONATU21 0.5I,-ANOLE Of POS. END CiP SMIIYAcE vI!! pO3.'.
2528 2- CYL. AXIS .~83T91*I2529 0O TO 3000
2530 6400 CONTINUE
2631 3EADC5.*) NEC(MC)
2532 IF(NEC(MC).GT.NcDI) STOP
2533 VECI3EC (MC)
2534 DO 6410 NCmI.NECX

2535 1 EAD (5.0 AC(NC.MC).DC(NCNC).ZC(NC,MC)
2536 AAO=AC(NCMC)
2537 BBOmBC(NC.MC)
2536 ZCN=ZC (NC ,MC)
2539 AC(NC.MC)uhC(NC.MC) *U1173
2540 DC(NC,MC)BDC(NCNC).UNIYS
2541 ZC(NC.NC)uZCWlC.NC) SIJITBI2542 TCRCNC.MC)=0.5.PI
2643 VRITE(6,3306) MC,NC.AAO.DDOZC.AC(NC.4C) .DC(NC.MC) .ZC(NC.MC)
2544 6410 CONTINUE
2545 00 TO 3000
2546 C...
2547 4050 CONTINUEDTA

2551 C$$e

2552 LCYL-.FALSE.
2653 14CZ=0

I2655 4051 FORNAT(1 *.6X.- CYLINDER DATA IS INITIALIZED. '.T79.lH*/
2656 2,211 *.SX.' NO CYLINDER IS PRESENTLY IN THE PROBLEM.
2557 3.T79,111*)
256 0O TO 3000
2559 Cuuuu.U2560 997 CONTINUE

2643 C$$$ END PROGRAM

265 VRITE(6.3006)
260 VRITE(6,3006)
2567 VRITE(6.3006)I256 STOP
2569 Commuuu
2570 3500 CONTI=U
2571 Comm Xq: COMMAND asmmI2572 C$$$
2573 CIII EXECUT PRGRM

-2574 C$$$
2575 IITE(G.3006)
2570 UITE(S.3006)ii8 11 2. IITIALIZATION SECTION

2582 WRITEC,3005)32558 Hwzaoei
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254 CiII GOUNOWD PLANE 18 ANOTHER PLATE IN SOLUTION.
2685 IF(LORND) MPIR-MPZ11
2586 IF(MPZR.OT.MPDX) WRITE(6,901) NflR
2587 IF(PXUR.OT.1PDZ) STOP
258 If(.NOT.LORND) 00 TO 3801
2589 LPLAw.TRUE.
2590 MEP(NPIR)w4I
2591 DO 3802 1.1.4
2592 DO 3802 3-1,3
2693 3802 XX(N,I.MPXR)aXX(N.I,MUDX)
2594 LSLAUO4PXR)=LSLkI(MPOX)I
2596 DSLAB(l.I4PXR)-DSLABCI ,?.DX)

2596 ERSLAB(1 .MPXR)u&RSLAS(1.MPDX)
2597 TESLAD(1 ,NPXR)=TESLAB(1 ,MeDX)
2598 ORSLAD(1 ,NPXR)=URILAB(1 ,NPDX)I
2599 TMSLAD(1 .NPZJ).TNBLAB(1 .MPDX)
2600 3801 CONTINUE
2601 IF0NwIR.EQ.0) LPLA=.FALBE.
2602 IM(PLA) CALL 0GM
2603 C111 MAKE PATTERN INFOR14ATION MATCH WITH SHADOW CODEI
2604 IF(IVPN.GT.O) THEN
2605 NW!.Nupv
2606 NvFP=NPN

2607 ELSEI
2609 NVFP.NPV

2610 END!?
2611 COLS*NVFTI
2612 TIETlaTTS*RPD
2613 JIESTH-TYI*RPD
2614 THET2-THETI. (COLS-1)*RESTH
2615 ROWS=NIVFP
261? RPHPZ*RPDI
2616 RPHPZIRPD
2618 MPHPI ROWS-I) *RESPH
2619 C11I MAKE SOURCE INFORM4ATION FOR THE FIRST ONE MATCH WITH

2620 C111 SHADOW CODE
2621 DO 3806 N-1.3
2622 3806 AIITERNN(NXSS(I)
2623 RETURN

2624 ENDI
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FUNCTION BABS

I This is function BABS. It is used to obtain complex absolute values without runtime
numerical errors.

I0001 C-------------------------------------------------------------------
0002 FUNCTION BIR5(Z)
0003 CI11
0004 CIII THIS ROUTINE 1S USED TO GIVE COMPLEX ABSOLUTE VALUES. IT IS
0005 CIII USED RATHER THAI STANDARD ROUTINES TO AVOID EXECUTION

1000 1 1EROS

0011 T=A5(IPIAG(Z))
0012 IF(X.LT.SMLT.A1D.T.LT.SMLT) 00 TO 10
0013 SASCIDS (Z)U0014 RETURN
0015 10 BASS=SNLT
0016 RETURN30017 END

18



I
BLOCK DATA

This is contant block data. I
0001 C ----------------------------------------------------------------------
0002 BLOCK DATA
0003 C111
0004 C111 LOAD COMMONLY USED DATA INTO COMMON AREA.

0003 C1110005 CII)

0006 COMPLEX CJCP14
007 COMM.ON/IS/PI ,YPI ,DPR.lUPD

0008 COMMON/CONP/CJ, CPU4

0009 COW4OH/LIMIT/SML.14LR,S4LT .3IG
0010 DATA PI.TPI.DPI.IPDI3.14169266..28318631,57.2957796.
0011 20.0174632926/
0012 DATA CJ.CPX4/(0. ,1. )(.TO7108,-.70710678)/
0013 DATA SML.SNLNLT.310/I.E-3,1.E-6,1.E-10.1.30/
0014 END

U
U
I
U
U
U
I
I
I
U
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FUNCTION BTAN2

This function is identical to the intrinsic fortran ATAN2 function, except it avoids
runtime numerical errors.

I0001 C-------------------------------------------------------------------
0002 MUCTION S7*12MR.)
0003 C111
000A CI11 TIS ROUJTINE to USED To COMPOTE TH AICTANCENT. IT isU0006 CIII SIMILAR TO ATAN EXCEPT IT AVOIDS TUE ]LU TIME EUORS.
0006 C111
007 C3ONN/PIS/PlI I.DPR.RPD

0006 CUD4UN/LIMIT/M4L, 34I. .10
0006 I7(AsSMI).8Tsm4L) 00 To soI 0010 IF(ABS(T).UT.SMT) 00 TO 10

0011 TAN2wO.5PU 0014 IY(Y.LT.0.) UTAN2s-3TAN2
0015 ri"ML
0016 60 TLN2uATA12(Y.1)
0017 RETURNcolI0



SUBROUTINE CAPINT

This routine is used to determine if a ray strikes an elliptic cylinder endcap.I

0001 C-------------------------------------------------------------------
0002 SUBROUTINE CAPINT(ZI5,DDHIT.MD.LHIT.MH)

0004 C111DOES RAY MIT ENDCAP?

0006 C111
0006 INCLUDE 'SNACOM.FO01
0172 DIMENSION IIS(3) ,D(3) .XT(3) .IISC(3) ,DC(3)I
0173 LOGICAL LNIT,LDEUO,LTEST.LWAIN
0174 COWe4O/TEST/LDEDUO LIES? *LVARN

0178 C01440N/LINIT/SML.SNLR,SNLT.BlO

0176 COMIONIVAVE/WI ,VLU

0178 DHIT0O.
0179 C1I1 STEP THROUGH CYLINDERS
0180 DO 40 MCC=1.MCII
0181 IF(NII.LT.0, AND. IABS(MIO.NE.MCC) 00 TO 40
0182 IFQ.OI.OT.0 AND. IO(.EQ.MCC) 00 TO 40
0183 CALL CTLROT(DDC.1.MCC)
0184 CALL CYLRCT(IS.XISC,2.MCC)
0185 C111 STEP TNRU ENDCAPSI
0180 NECX=NEC(MCC)
0187 DO 40 MN-1.NECX
0188 IF(M4D.LT.0 AND. IASQ4m).VE.M1N) 00 TO 40

0180 IFF04D.OT.0 AND. MD.EQ.MNf) 00 TO 40I

0191 BMBC(MN,MCC)
0192 CXCwCOS(TCR (MN .MCC))
0193 SNC-SIN(TCR(MN ,MCC))I
0194 ANu-IISC(1).CNc.(XISC(3)-ZC(MN.MCC)).SNC
0195 DgU-CNC*DC(1)4$NC'DC(3)
0196 CI1I DOES RAT HIT ENDCAP PLANE?
0197 IF(AN*DN.GE.0.) 0O TO 40
0198 CI11 COMUTE POINT IT. VVEE RAY SITS UNDCAP PLANEI
0199 DO 10 N-1.3
0200 10 ZT(N)wIISC(N)-AN*DC(N)/DV
0201 UOTIT(l)*ZT(1)*IT(2)sIT(2)

0202 2.(ZT(3)-ZC(MNMCC)).(XT(3)-ZC(MN.MCC))I

0204 AESA/SNC
0205 C11I IS NIT POINT ON ENOCAP'
0206 IF(uBOT.GT.AE .AND. INOTOCT.) 0O TO 40I
0207 IIF(BOT.LT.AE .AND. ANOT.LID) 00 TO 20
0206 VEw3TAN2(A*XT(2) ,3'ITCI))
0209 CVEwCOs(VE)
0210 BV~wSI1(VE)
0211 3IOuSP.T(AE'AI'CVE*CVK434eSVE'SVE)I
0212 I?(AMOT.4T.120) 80 TO 40
0213 20 CONTINUE
0214 C11I CALCULATE DIT. THEE DISTANCE FROM SOURCE TO MIT POINT
0216 9KTuG U
0217 30 DTU.I()IS().1()IU()
0218 NTaMT(DT)SMLRVL

0219 11(111 AD11. (DT0.hT)00 TO 40I

0221 *IT4UT
0222 IVOSD-.K0) go TO 403
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0223 CALL CTLRD(I3.ZT,-2MCC)

0224 40 CONTINUE
0226 IF(TEBT) THEN
0220 VRITSCO,900)
0227 900 FOJINAT(/. TESTING COPIN? SUBROUTINE)I0228 WXITEC.*) 11

0231 ENDIFI0232 RETURN
0233 END



SUBROUTINE CYLINT

This routine is used to determine if a ray strikes an elliptic cylinder.I
0001 C-------------------------------------------------------------------

0002 SUBROUTINE CTLIMT(IS.D.DHIT,LIT,LDFjtdH)
0003 C111
0004 C111 DOES RAY BIT CYLINDER?

0005 CIII
0006 INCLUDE 'SHACOM. FOR'
0172 DIMENSION 0(3) .ZS(3) .VTD(2) .ITD(4) .CTC(2) ,DC(3) ,RSC(S)I
0173 LOGICAL LHIT.LBDFLPLALCTL.LDEUG.LTESTLHTLWARN
0174 C01440N/LPLCY/LPLA.LCTL
0175 COW4ON/TEST/LDEBUG .LTEST ,LVARN

0176 C01440N/LIMIT/SNL.SMLI.SNLT,BIG
0177 COMM.ONIWAVE/VK .11.
0178 LHITsuFALSE.
0179 DHIT-0.
0180 IFC.NOT.LCYL) 00 TO 100
01812 11 DOE 50R MCYINDECI
01812 II STE T0R MClINET
01a3 IF(MN.LT.0 AND. IADS(MIO.NE.1MCC) GO TO 50
0184 IF(MH.GT.0 A81D. V1H.Eq.MCC) GO TO 50
0165 CALL CYLROT(XS,ISC.2,MCC)I
Oise CALL CYLROT(D,DC,1.MCC)
0187 C1I1 DOES RAY HIT CYLINDER SURFACE SECTION?
0188 PNSR-BTAN2(DC(2) .DC(1))
0189 CPS-COS(PISR)
0190 SPS-SIN(PHSR)U
0191 UOSSQRT(SC()'ISC(1).ZSC(2)*ZSC(2))
0192 CIII STEP THRU CYLINDER SECTIONS
0193 NECX-NEC(MCC) -1
0194 Do 40 NcaINECI
0196 A=COINCMC

0197 BwDC(NC.MCC)
0196 CI11 PARAMETER FOR ELLIPTIC CYLINSERI
0199 CTC(1)-COS(TCR(NCMCC))/SIN(TCRt(NC,MCC))
0200 CTC(2)-COS(TCR(NCP ,MCC) )/SIN(TCR(NCP .MCC))
0201 C1II PARAMETERS FOR CONE FRUSTUMS SECTION
0202 ZZC.ZC(NCP MCC) -ZC(NC .NCC)
0203 IF(ABS(ZZC) .LT.SML.UL) 0O TO 40U
0204 TNJ-(AC(NCP.MCC)-AC(NC ,MCC))/ZZC
0205 FLaTNJ*(XSCC3)-ZC(IC,MCC))/A41.
0206 CIII RADII AT SOURCE LOCATION

0207 ALUA.FLI

0209 CIII IS SOURCE INSIDE OF INFINITE CYLINDER?
0210 IF(RNOS.GT.AL AND0. RBOS.OT.UL) GO TO 5
0211 IF(hOS.LT.AL .AND. 3B05.LT.DL) GO TO 30I
0212 VEnSTAN2(AL.ZSC(2) .IL*ZSC(1))
0213 CVEaCOS(VE)
0214 eVzusIN(vE)

0216 IF(RBOS.OT.RHOE) 0O TO01 5EESR(LA*v*CES*LSESE
0217 30 CONTINUE
0216 CIII 15 SOMRC INSIDE Of FINITE CYLINDER SECTION?
0219 IF(13C(3).GT.(ZC(NC.NCC).1Sc(1).CTC(1))) 0O TO 40
0220 I(ISCCS).LY.CZC(JCP.MCC).ZBC(1).CTC(2))) GO TO 40I
0221 LII'.TRU2.
0222 Go0TO1to
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I0223 5 CONTINUE

0224 CiII FIND COEFFICIENT OF EQUATION Ta DETERMINE HIT POINT
0225 AA-A*A
0226 38.8*5
0227 C111 PARTS FOR ALL ELLIPTIC CROSS SECTION TYPESU 0228 CA=DC(1) *DC(1) jAA.DC(2) .DC(2)/B
0229 CBuISC(1) *DC(1)/AA.ZSC(2)*DC(2)InB
0230 CC-ISC(1) *1SC(1)/AA41SC(2)'zsC(2) /38
0231 C111 PARTS FOR COVE FRUSTUM SECTIONS
0232 CA-CA-TNJOTNJ*DC(3)*DC(3)/AA
0233 CB-CB-TN*FL*DC(3)IA
0234 CC=CC-FL*FL
0235 C111 1S QUADRATIC SOLVABLE IN REAL SPACE?
0236 CI1I IF NOT, NO NIT POINT 0OR CYLINDER SURFACE SECTION
0237 CT=CB*CB-CA*CC
0238 IF(CT.LE.0.) 00 TO 40
0239 CIII DETERMINE TWO POSSIBLE HIT DISTANCES
0240 BCT-SQRT (CT)
0241 OnP(-CB*SCT)ICA
0242 RH~u(-C$-SCT)/CA

0243 CII1 NEAREST POSITIVE ONE IS TRUE HIT POINT
0244 IF(RJIP.LT.O. .AND.RHN.LT.0.) THEN
0245 Go To 4010246 I(H.LT.O..0R.HM.LT.O.) THN

I 0250 IilmAMIN1 (RHP,RHN)
0251 ENDIF
0262 ENDIF
0253 XPM-RJI*DCI)+XSC(l)I0254 VtN=RH*DC(3)4XSC(3)
0255 Cl? IS HIT POINT ON FINITE CYLINDER SECTION?
0256 If(ZPN.GT.ZC(NC.MCC)IPM*4CTC(1) OR.
0257 22P14.LT.ZC(NCPJt4CC)4KPMA*CTC(2)) Go To 40
0255 C111 DISTANCE FROM SOURCE TO NIT
0259 DHT-RH+SMLR*VL
0260 CII1 CHECK FOR NEAREST NIT POINT FOR DIFFERENT SECTIONS
0261 IF(LHIT .AND. (DHT.GT.DRIT)) 00 TO 40
0262 LHIT=.TRUE.
0263 ONIT-ONT
0264 40 CONTINUE
0265 CII1 CHECK TO SEE IF RAT HITS ENDCAPS
02" CALL CAPINT(XS.D,DHT.O.LNT.-MCC)
0267 Xf(.NOT.LRT) 00 To so
0266 IF(LIT AND. (DHT.OT.DHIT)) 0O TO 50
0269 LHIT-.TRUE.
0270 DHIT=DHT
0271 10 CONTINUE
0272 100 IF (LUEST) THEN

0273 WITE(6,300)
0274 300 FDRMAT/,' TESTING CYLINT SUSROUTINE)
0275 VRITES.*) 18

Om 0276 K6.* DGIT.LUIT.L$DF,MN

193



I
I

SUBROUTINE CYLROT

This routine performs vector transformations between the various cylinder coordinate I
systems and the reference coordinate system.

0001 C -------------------------------------------------------------------------
0002 SUBROUTINE CYLROT(IREF.XCTL.N,MCL)
0003 COO$

0004 C$$4 ROTATES AND OR TRANSLATES VECTORS IN OR OUT OF TIM
0005 C$$$ CTLINDER COORDINATE SYSTEIS

0007 INCLUDE 'SHACOM.FOR'
0173 DIMENSION IREF(3),ICYL(3)
0174 IF(N.LT.O) 00 TO 100 I
0176 It-O,

0170 DO 60 1=1,3
0177 ICYL(I)=O.
0178 DO 60 J-1.3
0179 IF(H.EQ.2) IC=XCL(J.MCL)
0180 XCYL(l)tXCYL(1)4VCL(I,JMCL)*(XREF(J)-XC)

0161 s0 CONTINUE
0182 RETURN
0183 100 DO 200 1-1.3
0184 XREF(I)-O.

0185 DO 160 J-1,3
0186 150 IREF(I)=IREF(I)*VCL(JI,MCL)*ICYL(J)
0187 IF(H.EQ.-2) XREF(I)=XREF(I)+ICL(I,MCL) I
Ole$ 200 CONTINUE

0189 RETURN
0190 END

I
U
I
U
U
U
I
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SUBROUTINE DOCYLS

This procedure determines which mode of mapping has been selected by the user and
calls the appropriate cylinder processing routines.

0001 C ---------------------------------------.------------------------------
0002 SUBROUTINE DOCYLS
0003 INCLUDE 'SHACOM.FOR'
0109 C111
0170 C1I1 This subroutine processes all the cylinders one at a tins.
0171 C111 Do any special cylinders last.
0172 Cl11

0173 IF ( FILCNM .GT. 0 ) THEN
0174 DO 1 MC-1. MCI
0175 IF ( MC .KE. FILCNM ) CALL DOCYL( MC, FILCH )
0178 1 CONTINUE
0177 CALL DOCYL( FILCNM, FILCHC )
0178 C111
0179 CI1 Fill with a different character for each cylinder.
0180 CMII
0181 ELSEIF ( FILCNM .LT. 0 ) THEN
0182 DO 2 MC=1, MCI
0183 CALL DOCYL( MC. CHAR( MC+ICHAR( '0' ) ) )
0184 2 CONTINUE
0185 CII!

0186 C;I: Fill with the main background fill character.

0187 CII
0188 ELSE
0189 DO 3 MC-1, MCI

0190 CALL DOCTL( MC, FILC )
0191 3 CONTINUE

0192 ENDIF
0193 RETURN

i 0194 END

I

I
I

I
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SUBROUTINE DOCYL I
This routine projects the shadow boundry of a single cylinder onto the far-zone sphereI

and fills the area of the cylinder with the FILL argument.
000 1 C------------------------------------------------------------------
0002 SUBIROUTINE DOCYL( IC. FILL)I
0003 INCLUDE 'SHACOM.FOI'

0169 CilI
0170 Clip This subroutine processes a single cylinder.
0171 CilI
0172 CHARACTER FILL
0173 INTEGER
0174 4 1 1, . IC
0175 C1 Loop control variables.
0176 4 INT.
0177 CI Truncate to integer.
0178 4 THETAI. P111!
0179
0180 REALI
0181 4 THETAR. PHIR,

0182 Cl Theta & phi in radians.
0183 +* T

0184 CI The parametric loop parameter.

0186 C! Length of a pe1uedo-sido
0187 4 IPT.
0188 Cl Scratch variable.
0189 + DOT, LSTDOT,U
0190 C! Dot product variables
0191 + BTAII2. SQII. AS
0192 C! Miscellaneous functions
0193 * XTZ( 3 )
0194 C! temporary vector
0195 * XPQ( 3 ),
0196 CI Source to edge in rat coords
0197 + XPC( 3 ). I
0198 CI Source to edge in pat coords
0199 4 RIM( 3 ),
0200 Cl Point along cap In cyl coords
0201 4 RflMl( 3 ),U
0202 CI Us* for dotmin points
0203 * RIM2( 3 ), ANCYL( 3 )
0204 CI Antenna location In cylinder coords
0205 * DOTMNIZI 2, 10)

0206 C! The two agles where dot Is minimumI
0207 LOGICAL
0208 Y NDONE
0209 CI Found one of the zero dots
0210 CI
0211 Clip Loop through endcaps, and incrementally on edges.

0212 Clip Transform the antenna to cyl coords (include a translation).
0213 CiI

0214 CALL CYLROT( ANTENS. ANCYL, 42, IC

0216 Clip Do the endcaps one at a time .
0217 Clip
0218 D0 200 Ja1. NFECCC)
0219 Cip
0220 Clip Loop around the endcap and remember where the dot products are zero
0221 Clip between the vector looking at the point and the radial vector on
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0222 C111 the ondcap to the point. The cryptic parameters on the loop say:
0223 C111 "Loop from zero to 2*PI In one-degree steps.
0224 CI11
0225 DO 300 T-O.O, TPI*(TPI/3O.O), (TPI/360.0)
0226 C111
0227 C111 Calculate the dot product and remember the two smallet ones.
0228 Coll
0228 RIM( I) - COS(T) $ AC(J,IC)

I 0230 RIM( 2 )-SIN(T) * BC(JIC)

0231 IM( 3 )-ZC(JIC)

0232 DOT a XiX(i) * C1IM(1) - ANCYL(1) )
0233 + RIM(2) * (RIM(2) - ANCTL(2) )

I 0234 CIII
0235 C:: If (the last dot product) * (this dot product) < 0, then that is
0236 CIII where our dot sign goes through zero.
0237 ClII
0238 IF ( T .EQ. 0.0 ) THEN
0239 LSTDOT a DOT
0240 FIDONE = .FALSE.
0241 ENDIF

0242 IF ( SION(1.0,DOT) * SIGN(1.OLSTDOT) .LT. 0.0 ) TEN
0243 IF( NOT. FUDONE ) THEN
0244 DOTMIN( 1, J ) - I
0246 FNDOZIE - .IRUE.

0246 ELSE
0247 DOTMIN( 2, J ) - I
0248 ENDIF
0249 ENDIF
0250 LSTDOT - DOT
0251 CIII
0252 C:II Calculate theta & phi as we go around the rim.
0263 C11I Tr, *orm the rim point into ref. coord system.
0254 C111 I vector from source to rim.
0255 C!11

0256 CALL CTLROT( ITZ. RIM, -2, IC
0267 CIII
0268 C!1! Convert from the reference coordinate system to the pattern

0259 CI11 coordinate system.
0200 CIII
0261 IPQ(I) - XTZ(1) - ANTENN(I)
0262 XPQ(2) - XTZ(2) - ANIVIN(2)
0263 IPq(3) - zI(3) - ANTEN(3)
0264
0265 VC(1) - IPqC1)*VPC(IL) * ZP(2)*VC(1,2) + IPQ(3)*VPCCI.)
0266 ZPC(2) = XPQ(I)*VPC(2.1) * zVQ(2)*VPC(2.2) + XPQ(3)eVPC(2,3)
0267 XPC(3) - IPq(1)eVPC(3.) * XPQ(2)*VPC(3,2) # IPq(3)*VPC(3.3)
0268
0269 PT = SQRIT( IPC(i)*PC(1) + IPC(2)*XPC(2) )
0270 C1I1
0271 C11I Calculate angles representing border of rim and do branch test

0272 CII on the phi angle.
0273 C111
0274 NTAR a STA2( uPY, IPC(3) )
0275 PEI, - SIA2( IPC(2), ZPC(1)
0276 IF ( PHIR .LT. PI-O.S*ESPH ) PHIE a TPI * PHI1
0277 C111
0278 C11 Define pixl1 location.I0279 C111
0280 TIKI * INaT( ( TItA - TUITI) / RESTI 4 0.5) 1
0281 PUI - 1T( (PIa - Pi) / RM * 0.6 ) 1
0282 C111
0283 C111 Put the character Into the output buffer at the proper position.
024 C111 Test If ladices fall within specified window.

0285 C111
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0286 If ( (TJIETAI .OE. 1) AND. (THETA! LE. COLS) ) THEN
0207 IF ( (PHI! .OE. 1) .AND. (PH!! .LE. ROWS) ) THEN
0286 OUTBUF( THETAI, PHII C1IAF(7)
0289 END!?
0290 END!?
0291 C111
0292 C111 Reduplicate a wrapped-around character.

0293 C111
0294 IF( (PHI! .EQ. 1) .AND. ABS(PH2-PHI-TPI) .LE. 315PM) THEN

0295 OUTDIJF( THETAI. ROWS )*CHAR(T)I

0297 300 CONTINUE
0298 200 CONTINUE
0299 C111
0300 C111 Bof ors rasterizing. connect the 0dotmins".I
0301 C111 A sneakey trick Is pulled here. Instead of transforming every
0302 C111 increment of the dotmin points, only the two end points are
0303 C1II transformed, then theta & phi are calculated for each increment.
0304 CI11 This is valid because the line which connects the two points onI
0305 C111 the rim of the cylinders are straigt lines In both RCS and cyl

0306 CII1 coard system Nolte that this gizmo assume that you are never
0307 C111 inside of a cylinder, or your dotmino(K,) probably get crossed

0308 C111 resulting In an inside-out or bowtie-shaped cylinder.I
030 DOC00K=1
0310 DO 00 Kul. N2 (C-
0312 RDO 60 Jul EC( DI ,) ) * CJ,
0313 RI( 2 ) - CS( DaTMflJ(K.J) ) AC(J.JC)I
0313 RIM( 3 ) - SI(DTINZJ C(J.!C)
03154AL RIMR( T 3II RI) -2 IC M
0316 CALLI) COS( DOMIN. J) RIM -2 IC(.
0318 RIM( 13 O(DONKJ1) ) * C(J*1.!C)I
0317 IM(I 2 ) - SIN( DOTNZIO,J.1) ) * BC(J.1.IC)
0319 CALL 3YIY ) ~ 12 RIM -2 C 01
0320 CALCLRT IIIRM -. I
0321 CIV Ti1 AM1sanlgu oteo.inDPAtcp t

0322 C111 works with paudso-slde. so the name is somewhat misleading.

0323 CIII
0324 MACME a SQRT(
0325 6 RIM2(1) - RIMiIl) )**2 +
0326 *(RIN2(2) - RII1(2) )0*2 +
0327 *(R!M2() - ZIMI(3 )0*2
0328 T =0.0
0329 50 IF T .OT. 1.0 ) 00T0 600
0331 CI)11
0330 C111
0332 C11I These functions compute the theta/phi associated with a given point

0333 C111 along a cylinder ponedo-odge as a function of 7 (See DOPLA.)

0334 C111 The variables XTZ and RIM are re-esed for multiple purposes here.I

0336 CIII find vector from source to rim.
0337 C111 Convert from the reference coordinate system to the pattern

0338 C111 coordinate systemI

0340 lPqC1) - ( 31M2(1)-RIMl(l) )*T # l!MI(1)-AITENN(l)
0341 IPQ(2) a ( RIM2(2)-RIMI(2) )*T # RIM1(2)-AKTENJN(2)
0342 lPQ(3) a ( RIM2(3)-RLIMI(3) )*T 4 1JI~(S)-kVTENI(S)

0343I
0344 IPCi) a IPUCI)svPC(I.1) + IPQ(2)*vPC(1.2) + ZPQ(3)*VPC(1,3)
0346 ZPC(2) - IPQ(1)'WPC(2.1) 4 IPQ(2)*VPC(2.2) * IPQ(3)eVPC(2.3)
0340 ZPC(3 - zPm(1)*VPCCS.1) * zPQ(2)*VPC(3,2) # ZPQ(3)eVPC(3.3)

0347 ZPT a SqRT(zPC(1)*EPC(i) 4 ZPC(2)*IPC(2))

0349 C11I Defies the agles representing the projection of the carved sides
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0360 C11I and do a branch cut test on phi.
0361 C111
0362 THETAR - BTAN2( IPT, ZPC(3) )
0363 PHIR - BIA12( PC(2). 1PC(1) )
0354 IF ( PHIl LT. PHI-O.5*RESPH ) PHIR a TPI * PHIR
0355 C111
0360 CIII Define pixel location and put character in appropriate spot.
0357 C1II
0368 THETAI a INT( (THETAR - THETI) I R.STH 40.6) 1 $
0369 PHII = INT( (PHIR - PHI) / RESPH 4 0.6) * 1
0360 C111
0361 C!11 Check if angles fall within window.

I0382 C11!
0363 IF ( (THETAI .E. 1) .AND. (THETAI .LE. COLS) ) THEN

0364 IF ( (PHI .OE. 1) .AND. (PHII .LE. ROWS) ) THEN
0366 OUTBUF( IHETAI. PHI! ) - CHAR(T)
0366 ENDIF
0367 ENDIF
0368 C11I
0369 C111 Reduplicate a wrapped-around character.
0370 CIII
0371 IF( (PHIl -EQ. 1) .AND. ABS(PH2-PRI-TPI) .LE. RESPH) THEN
0372 OUTBUF( THETAI. ROWS ) - CHAR(7)
0373 ENDIF
0374 T = T * MIN( 0.99. (XPY*ALPH/MAGME # 1.E-7) )
0376 OTO 50
0376 600 CONTINUE
0377 500 CONTINUE

0378 400 CONTINUE
0379 CIII
0380 C1I Now do an area fill on the object just outlined.
0381 CI11 Tell SCAN that this Is a CYLINDER by using a 02m.
0382 C1lI
0383 DO 700 PHI1 - 1, ROWS
0384 CALL SCAN( IC, OUTBUF(i,PRII), PHII, VILL. 2 )
0386 700 CONTINUE
0386
0387 RETURN
0388 END

I
I
I
I
I
U
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SUBROUTINE DOPLAS

This routine determines which mapping options the user has selected and calls the I
appropriate plate processing routines.

0001 C ----------------------------------------------------------------------
0002 SUBROUTINE DOPLAS
0003 INCLUDE 'SIIACO.FOR'
0169 C111
0170 CI1 This subroutine processes each plate one at a time. The
0171 CIII highlighting logic Is contained here.

0172 CIII
0173 C111 Do the plates one at a time. then do the plate that was supposed to
0174 C111 be highlighted last.
0176 C11 1
0176 IF ( FILPHN .GT. 0 ) THN
0177 DO I N 1, NP X
0178 IF ( MP .ME. FILP44 ) CALL DOPLA( 14P, FILCIHR )
0179 1 CONTINUE
0180 CALL DOPLA( FILPNN. FILCHP )
0181 CI1I
0182 C111 Fill with a different character for each plate.
0183 C11 !
0184 ELSEIF ( FILPHM LT. 0 ) THEN
0185 DO 2 NP a 1, NPX
0186 CALL DOPLA( NP, CHAR( IPICHAR( ' ) ) )
0187 2 CONTINUE
0188 CII I
0189 C111 Fill everything with the main background character.
0190 CIII
0191 ELSE
0192 Do 3 MP - 1. HpX
0193 CALL DOPLA( NP, FILCR )

0194 3 CONTINUE
0195 ENDIF
0198

0197 RETURN
0198 END

I
I
I
I
I
I
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SUBROUTINE DOPLA

This routine computes the shadow map for a single cylinder by projecting its boundries
onto the far-zone sphere and then filling in its area in the map array.

L0001 C ----------------------------------------------------------------------
0002 SUBRtOUTINE DOPLA( IP, FILL)

0003 INCLUDE 'SHACOM.FOR'
0169 CHARACTER FILL
0170 INTEOER
0171 * IP, INT,
0172 CI Truncate to the nearest integer.
0173
0174 • THETA, PHI!
0175 Cl Local tndc.es Into char array.
0178

0177 EAL
0178 4 1.
0179 CI Parametric Increment parameter.
0180

0181 + THETAR, PHIR,01:2 CITheta & phi In radians.

0163
0184 4 MAGME,
0186 CI Length of side ME.
0180
0187 4 Ipl,
0188 CI temporary variable
0189

0190 * IPQ(3),
0191 CI Source to edge in rot coorde
0192
0193 * XPC(3),

0194 C1 Source to edge in pat coorde
0195
0196 BTAN2. SQRT, ABS
0197 CI Miscellaneous function.
0198 C11I
0199 C!! Loop through Incrementaly along edges.
0200 C111
0201 00 200 MwI. MEP( IP )
0202 NEXTME = MOD( ME. MP(IP) ) 41
0203 MAOME a VMAO( ME. IP )
0204 T - 0.0
0206 60 IF T .OT. 1.0 ) COTO 100
0204 C11
0207 C! These functions compute the theta/phi associated with a given

0208 C111 point along an edge between two corners ME and JEITlE as a
020 C11 function of T. T varies from 0 to 1 and is adjusted to keep
0210 CI1 withn a safe and efficient excarsion at all times.
0211 C1I1
0212 CII1 Convert from the reference coordinate @ystem to the pattern
0213 C11 coordinate system
0214 C11I
0215 z1 q(1)- (z1(1.,R, TMF, IP)-uX(1.,16,IP)) *T+Xf(1.1,W)-AUITUUII(1)

0216 PQ(2)=(IX(2.nUTE.IP)-Xl(2E,IP))4T•II(2,ME,IP)-AITNN(2)

0217 wQ(3).(11(3.,Tg] .IP)-U(3M.IP))*T~l(3,1.,IP)-ANTDM(3)
0218
0219 RPC(l)-ZPq(1)*VPC(I,) * IIq(2)*VPC(1.2) * IPq(3)*VPC(1.3)

0220 RPC(2)alPQ(I)*VPC(2,1) * IPQ(2)*VPC(2.2) 4 IPQ(3)*VPC(2.3)
0221 ZPC(3)-IPQ(1)*VPC(3.1) * VP1(2)*VPC(8.2) # ZPQ(a3)VPC(3.3)
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I
0222
0223 APT - SqRT( IPC(1)*PC(l) # VPC(2)*XPC(2) )
0224 CII
0226 C111 Define the angles representing the projection of the curved sides
0226 C111 ad do a branch cut toot on phi.
0227 C111
0228 THETAR - BTAN2( XPT, IPC(3) )

0229 PHPR a BTAN2( PC(2), APC(1) )
0230
0231 IF ( PHI& .LT. PHI-O.6*ESPH ) PHIR - VI * PHIR
0232 C111

0233 C1I1 Define pixel location and put the a character in the appropriate
0234 CII spat.
0236 C1II
0236 TETAI a INT( (TIETA -THE) /RESTH 0.6) 1 I
0237 PHII a INT( (PHIR - PHI) /RESPK * 0.6) *1
0238 C011
0239 C111 Check itf angles fall within window.
0240 CIII
0241 IF ( (THETAI .OE. 1) .AND. (THETAI .E. COLS) THEN

0242 IF ( (PHII .GE. 1) .&RD. (PHIl LE. lOWS) ) TMEF
0243 OUTBUF( THETAI, PHIl ) - CHAR(7)
0244 L|DIF U
0246 FENDIF

0246 CIII
0247 CIII Reduplicate a wrapped-around character.
0248 CI11
0249 IF( (PHII .EQ. 1) AND. ABS(PH2-PHI-TPI) .LE. RESPN) THEN
0260 OUTBUF( THETAI, ROWS ) - CHAR(7)
0261 FDIF
0262 C1I1
0263 CII Put an upper bound on the increment for the case when the line
0254 C11 aepent is very short or the distance to the epent Is great.
0266 C1II In the degenerate case (on the Z-axis) prevent a potential infinite
0256 C111 loop by putting a lower bound on dolta-t (is by always adding at
0267 CiII least a very mall nwber to 7.) i
0268 C111

0269 T - T * MIN( 0.99. (XPT*ALPH/MAOME + 1.E-7) )
0260 0070 s0
0261 100 CONTINUE
0202 200 CONTINUE
0263 CiII
0264 C111 Nov do an area fill on the object just outlined.
0266 C111 Tell SCAN that thie is a plate by using a 010.
0266 C11
0267 DO 300 PHI1 " 1, ROWS
0268 CALL SCAN( IP, OUTBUF(1,PHII), PHI1, FILL, 1 )
0269 300 CONTINUE
0270U

0271 RETURN

0272 END

I
I
I
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SUBROUTINE GEOM

This routine computes necessary geometrical information needed by other routines. It
is called before the main command loop.I0001 C-------------------------------------------------------------------
0002 SUBROUTINE GEOM
0003 C111
0004 CIII TIS ROUTINE COMPUTES ALL TIME GEOMETRY ASSOCIATED
0006 C111 WITH FIXED PLATE STRUCTURE,SUCH AS EDOE UNIT VECTORS.
0006 C111 PLATE NOINALS.SHADOWED PLATES.ETC.
0007 CIII
0008 INCLUDE *SIACOM.FOL
0174 DIMENSION IhITCHER) .XI(3) .XIN(3) ,VI(3) .RC(S) .151(3),1511(3)
0175 DIMENSION 103(3) ,IDC(3) .VTCP(2) .UICP(4) .VTCN(2) .BTCN(4) .DS(3)
0176 DIMENSION VYOCS) ,VVN(3) .VI(3) .WI(3) .151(3) ,PVTINI(3)
0177 LOGICAL LSURF.LNPL.LTRNI
0178 LOGICAL LSID,LSTD.LSTSLCTD.LRCTLBITI 0179 LOGICAL LOUfD.*LIHD.*LDEBUG.*LTEST *LWA1N
0160 COW4ON/TEST/LDEBU .LTEST LWARN
0181 COMMON/LIMIT/01L. SMLR.SMLT,38
0132 COI#.ONl/WA E/WI * L
0183 COMt4ON/LSIIPISTS.LSTD(NEX)
0184 COW4ON/ORDUND/LRID . PX

0135 IF(LDEBUO) WRITE(S.607)
0186 67 FORMAT(/,' DEBUGGING GEOM SUBROUTINE')
0137 C1II DETERMINAIII OF V.VN.AN1D VP UNIT VECTORS FOR EDOE-FIRED
0138 C111 COORDINATE SYSTEM
0189 CIII STEP THRU PLATES
0190 Do 100 MP-1.MPR
0191. ME.1MEP(WI0192 CIII STEP THRU EDGES
0193 Do 15 ME-IMER
0194 NNE=ME.1
0195 IF(MM.T.ME1) MME-iI 01"0 111-0.
0197 CI11 CALCULATE DGE UNIT VECTOR V AND EDGE LENGTHI VMAO
0108 DO 10 N-1,3
0199 V(N,ME.IW).1Z(N.4E.U)-K(NE,P)
0200 10 VMVM.V(N.MEMP).V(N.ME,MP)
0201 VMAG(ME,MP)&SQRT(VM)
0202 DO 11 Nw1,3
0203 11 V(N.ME.NU)-VCN.MEMP)/V4AO(ME,MP)
0204 15 CONTINUEI0205 IF(.NOT.LDUO) 00 TO 991
0206 DO 992 NE-I,MEX
0207 WRITECO.*) (V(NMEMP)N-1.3)
0208 992 CONTINUE
0209 091 CONTINUE

0211 CIII CALCULATE PLATE UNIT NORMAL VN

0214 DO 22 M-.&
02156 MUNE41
0216 IF(MV.OT.MEX) MVwI
0217 VN(.MP)-N(.W)V(2.NE,W)V(3.mv.IU)-V(2.mv.Iw)*V(3.MEW)

OM 22 CONTINUE
0221 VEMW0.
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0222 DO 20 X.1,33
0223 20 VNWVUM.VN(N.MP)*VN(N.MP)
0224 VNM.SqRT (VIM)
0225 DO 21 N=1,3
0226 21 VN(N.IU).VN(N.tW)/VgN
022? IF(LDEBUG) WRITECS.*) (VN(N.MP).N=1,3)

0228 C1II INSURE THAT ALL PLATES ARE FLAT. OTHERWISE ABORTI
0220 Cill TAKE DOT PRODUCT OF PLATE NORMAL AND EACH EDGE UNIT VECTOR
0230 DO 120 NEwl MEl

0232 ADOTuABS (DOT)I

0233 IF(ADOT.LT.O.01) 00 TO 120
0234 HNEZ1
0236 IF(NEE.GT.MEX) MEExl
023$ IRITE(S.121) MPJMEE.ADOT

0237 121 FORNAT( PLATE # '.12.' IS NOT FLATI CORNER 8 ,.12.' HAS *

0238 2'PROBLEM.1/1 WARPm .17.3. PROGRAM ABORTS If THE WARP*
0239 3' 18 GREATER THAN 0.03 '~)U

0240 IFCADOT.GT.0.03) STOP
0241 120 CONTINUE
0242 CiII CALCULATE UNIT BINORMAL VP WHICH IS IN PLATE PLANE
0243 CIII AND PERPENDICULAR TO PLATE EDGE

0244 CGill TAKE CROSS PRODUCT OF PLATE NORMAL AND EDGE VECTOR

024$ VP(.MEP)YI(2.)V(3.E.)-VN(3,)V(2,MEMP)
0247 VP(2.NE.MP)nVN(3.W.)*V(1,EIE-V(,MP)*V(,ME,MP)
0248 30 VP(3.ME.NP)=VN(1,MP)*V(2.ME.NP)-VN(2.MP)*V(1,?E,MP)I
0249 IF(NOT.LDEBUG) GO TO 993
0250 DO 994 ME-I.MEX
0251 994 WRIIE(G.') (VP(N.ME,t4P),Nul.3)

0252 993 CONTINUEI

0254 RETURN
0256 END
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SUBROUTINE INITGF

This routine is used to initialize graphics each time an output is desired. Here, it zeroes
out the previous array information and recalculates parameters based on the user-specified
desired resolution.

0001 C ---------------------------------------------------------------------
0002 SUBROUTINE INIITa
0001 IICLUDE 'VA&COM.75O'
0169 C111
0170 C1l This subroutine initializes ame grphlcs staff.

i0171 C111 Its function Is to Initialise things fromone plot to the next,

0172 C1lI but within the context of a singl session.
0173 C1I1
0174 I1TEOER
0175 * , 3, INT
0176 C111
0177 Ci Clear the character buffer.
0178 CII!
0179 DO 10 Jal. MAXROW
0180 DO 10 =1. MAICOL
0181 10 DUTBUF( I. J)
0182 C1ll
0183 C111 The number of rowe k columns needed for internal representation isi0184 C111 calculated from the sear-selected (or defaulted) angular ranges of

0186 C1IInteret cmbined with the desired resolution In rade/pixol
0186 CI1I
0187 ROWS a INT( (P2 - PHI) / 3ESPR * 0.6) 4 1
088 COLS a INT( (THT2 - THET) / RUTH * 0.5) 1
0189 C111
0190 C1II Calculate some parameters needed by the dynamic T Increment
0191 CI1 algorithms. The maximum allowable angular excursion is the

0192 Ci1 smaller of the amber of radians in a single pixel of either theta
0193 C111 or phi.
0194 C111
O196 &LPN = MIN( 33TH, 3T3PH)

I 0197 RE TURN

01205

I
I
I
I
I
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SUBROUTINE PLAINT

This routines determines if a given ray strikes a plate.U

0001 C
0002 C-------------------------------------------------------------------

0003 UBROUTINE PLAINT(XIS.D.DHITMNHSLHIT)

0006 C111 DOES RAT HIT PLATE.!? NH=0 ALL PLATES ARE CHECKED.
0008 C111 If MlI-MP THEN ONLY MP CHECKED AND SOURCE POSITION

0007 C111 MOVED TO HIT POSITION IF NAY HITS MP.

0009 C111
0010 INCLUDE 'SHACOM.FOR*
0176 DIMENSION XI5(3) .D(3) .XT(3) .PVTRN(3)
0177 LOGICAL LI! LPLA ,LCTL.LSTS, LSTD. LYRN
0178 LOGICAL LGRNDLDESUG .LTESTLWAIN
0179 CO1RION/TEST/LDEIJO .LTEST,*LIARN
0180 COMMO4N/LIMIT/SML. SNLR.SMLTDIO

0182 COMM.ON/HITPLT/MPHI

0163 CONN.ON/GROUND/LGRND ,NPXR
0184 LHIT.-FALSE.
0185 DHITw0.I
0186 IF(.NOT.LPLA) RETURN
0I87 CII1 STEP TIIRU PLATES
0188 DO 60 1P-1,MP1R
0189 NF-NPP
0190 IF(14P.Eq.I0I) GO TO 6O0
0191 IFO.U.LT.0) NP-IABS(MH)
0192 C111 If TOTAL SHADOWING ALORITHM IS BEING USED., HAS PLATE NP
0193 C1II SHADOWED EVERY RAY TESTED?

0194 GUMf IF(LSTS.AND. .NOT.LSTD(NP)) 0O TO 60

0196 AN-O.
0197 DO 6 X-1,3
0198 6 AN.AN4(XIS(N)-XI(N.1.NP))*VNCNMP)I
0199 DN-D(1)*VN(1,NP).D(2).VN(2,MP).D(3).VN(3.N4P)
0200 CIII DOES RAY PASS THU PLATE PLANE?
0201 IF(AN*DP.0E.0.) GO TO 50
0202 DO 10 3=1.3
0203 C1II CALCULATE POINT WERE RAY INTERSECTS PLATE PLANEI
0204 10 ZT(N)=XIS(N)-AN.D(N)/DN
0205 IF(MP.E.MPX.ANO.LGMD) GO TO 11
0206 DSTwO.
0207 CliI IS SIT POINT 01 PLATE'

0209 lt4EuI*1
0210 17CW43.OT.NEI) MME1

0211 RUmO.I

0213 20 RuD(ZNM.P-TN)(INWEN)Z()
0214 CP-VII(l.1')*((ZI(2,ME,,U)-XT(2)).(1Z(3.N4E,MP)-XT(3))
0215 2-CZI(3.NE.NP)-RT(3))e(11C2.#4'E,NP)-ZT(2)))I
0216 CP-CP.VN(2.NP)*((1Z(3.MU,NP)-IT(3)).(11(1,Ig5.NP)-ZT(1))
0217 2-CZZ(1.NENP)-XT(1)).(XX(3,#46,NP)-IT(3)))
0218 CP*CP*V(3.W)((1(1,6.NP)-T())(X(2#46,NP)-T(2))
0219 2-(Z(2,I6,IW)-XT(2)).(11(1,#4E.IP)-XT(l)))
0220 DI=B9TLIM(P.U1)I
0221 DUTuDDT*DBI
0222 30 CONTINUE
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0223 IF(ABS(DBT).LT.PI) GO TO 60
0224 C!II CALCULATE DISTANCE TO HIT (DHITSHORTEST DXT)
0225 11 DHT-O.
0220 DO 40 P-1.3
0227 40 DHT-DHT4(XT(N)-XIS(N))*(IT(N)-IIS(N))
0228 DHT=SQRT(DHT) 4.SLR
0229 IF(LHIT.AND.(DHT.GT.DHIT)) 00 TO 0
0230 LHIT-.TRUE.
0231 DHIT-DHT
0232 MPH-P
0233 IF(I.O.GE.O) 00 TO 60
0234 DO 46 N1.3
0235 C111 MOVE HIT POSITION AN INCREMENT TOWARDS SIDE OF PLATE
0236 CI!1 WHICH SOURCE LIES ON
0237 46 XISCN)-XT(N)-SICN (SM LR.AN)*VX (N.MP)
0236 00 TO 61

I0239 60 CONTINUE

0240 IF(MH.LT.O) GO TO 0l

0241 CI11 Ir TOTAL SHADOWING ROUTINE IS BEING USED, INDICATE
0242 CII THAT PLATE NP DOES NOT SHADOW SOURCE
0243 C%%% IF(LSTS) LSTD(NP),.FALSE.
0244 00 CONTINUE
0245 61 IF(.NOT.LTEST) 00 TO 62
0246 WRITE(0,63)
0247 63 FORIAT(/,' TESTING PLAINT SUBROUTINE')
0248 VRITE(e.*) IS
0249 finITE(e, *) D
0260 WRITE(G.*) DHITMH.LNIT

0251 62 RETURN
0252 END

I
I
I
I
I
I
I
I
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SUBROUTINE SCAN

This subroutine rasterizes a line in the character buffer according to its shading require-I
ments. It calls routines to determine if a given point is shadowed or not and uses this
information to shadow the given geometry. The fill character is used to fill the line in.

0001 C-------------------------------------------------------------------
0002 SUBROUTINE SCAN C 033. LINE. PHIl. FILL, TYPE
0003 CiII
0004 Clip This subroutine mrasterizesu a line in the character bufferI
0008 ClipI according to Its shading requirements.
0006 ClipI The fill character Is used to fill the
0007 Clip line In. The line Is declared larger character string In this
0008 Clip subroutine than in the calling routine. This can be Ohardwiredm
0009 ClipI it It causes problemis on other machines.I
0010 CII1
0011 INCLUDE 'SIACON.FOR'
0177 CNARACTER*600 LINE
0178 ClIARACTER*1 FILLI
0179 INTEGER PT!. 0al
0160 INTEGER LSTPTR
01111 INTEGER SCANC
0182 INTEGER SPANCI
0183 INTEGER PHI1
0164 INTEGER TYPE
01a5 REAL DHIT
0186 REAL D(3)
0187 REAL DPM3
0188 REAL X18(3)
0189 KEAL TKETA.PKI
0190 LOGICAL SOL

0191 LOGICAL LIT, LEITI
0192 COI4IOII /SCNCNN/ PTR, SOL
0193 CliIp

0194 Clip Initialize local variables.
0196 ClpT-I
0195 CIII -
0197 LSTPTR - 1
0198 SOL x PTR .GT. COLS
0199 CIII
0200 ClipI Until the end of the line Is scanned do..
0201 CMI
0202 100 IF (.301. EOL) THEN
0203 Clip

0204 ClipI Locate th. first occurence of CHAR 7. 8, or EOL.I
0206 cliIp
0206 PTR - BCAVCC LINE)
0207 CiI
0208 Cil It plaint says it's a miss, update the last-pointer. span, scan,
0209 CliII fill. Otherwise, fill In the characters between the pointers.
0210 CliII Define the Osource point* AS the location of the antenna,
0211 CliII ad use It out plate shadows the direction of the midpoint of the

0212 CliII scan.I

0214 THETA a (0. S*FLOAT(PTR.LSTPTR) -1.0) *3TH.TIETI
0216 PHI a (PRII-l)*ESPH4PI
0216 D(1) a EIN(UTAMCUC(PII)
0217 DPW2 = 3IN(TNE7A*8SIN(PII)I
0216 DPCS) - COS(TEA)
0210 DCl) - DP(1)sVFCCI,1) 4 DP(2)*VPC(2,1) + OP(3)*VPC(3.1)
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I
0220 D(2) a DP(I)'VPC(i,2) * DP(2)*VPC(2,2) * DP(3)*VPC(3,2)

0221 D(3) a DP(1)*VPC(1.3) # DP(2)*VPC(2,3) 4 DP(3)*VPC(3,3)
0222 CIII
0223 C11I This must be done due to the behavior of plaint modifying XtS.
0224 C11I
0225 XISM() - ANTEJN(1)
0226 118(2) a ANTENN(2)

0227 1IS(3) - AATEiN(3)

0228 C111
0229 CII1 Now do a case depending on what type of object we test for
0230 CI1I shadowing .0231 Ci1

I0232 0!111 - plate

0233 CM 2 - elliptic cylinder

0234 C111

0235 00T8 (1.2) TIPE
0236 C111
0237 C111 The object is a plate.
0238 C111
0239 1 CALL PLAINT( XIS, D. DHIT, -OBJ, [WIT
0240 0OTO 999
0241 C111
0242 C111 The object is a cylinder. Toot endcaps and cylinder bodies.
0243 CIII
0244 2 CALL CAPINT( XIS, D, DHIT. 0, LNITI, -OBJ
0246 IF (.OT. LHITI) CALL CTLINT(IIS,D.DHIT. LHIT, FALSE., -OBJ)
0246 LHIT x LHIT .OR. LHITI
0247 0OTO 999
0248 C11)
0249 CM!! Take the appropriate action In the buffer.
0250 Ct11
0251 999 IF ( NOT. LHIT ) THEN
0252 LSTPTR a PTR
0253 P71 - SPAVC( LINE
0254 DO 300 LSTPT. a LSTPTR, PT1-I, I
0255 LINE( LSTPTR:LSTPTR ) - FILL
0266 300 CONTINUE
0267 LSTPTR - PT7

0258 ELSE
0269 PTlt m SPA!HC( LINE)
0260 DO 400 LSTPTR a LSTPTR, PTR-I, 1

0261 LINE( LSTPTR:LSTPTR ) - FILL
0262 400 CONTINUE
0263 LSTPTR - PT1
0264 ENDIF
0266 CM!!
0266 C1I1 End UNTIL

0267 C111

0268 0OTO 100
0269 END IF

0270 C11I
0271 RETURN

0272 END

I
I
I
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FUNCTION SCANC/SPANC

These functions are used to scan through the character buffer (map array) and 1o- I
cate/skip certain characters. They return the positions of these characters as their result.

0001 C ----------------------------------------------------------------------
0002 CIII
0003 CMII The following functions span/scan characters, That Is. they
0004 CII1 return the position of next character in LINE which does or does
0006 CIII not match the specficied character. They also

0006 Cl1 terminate the scan/span at the and of the line.
0007 C111

0008 INTEGER FUNCTION SCANC( LINE
0009 INCLUDE 'SHACOM.FOR'
0176 CHARACTE.* (*) LINE I
0176 INTEGER PTI

0177 LOGICAL EOL

0178 CONON /SCNCWI/ PTA, EOL
0179 CM I
0180 CMII Until a character matching CHARAC is found, advance the pointer.

0181 CMII
0182 SCANC a PTR
0183 200 IF (.NOT. (EOL OR.

0184 * ( LINE(SCANC:SCANC) E.Q. CHAR(7) ) )) EN
0186 SCANC - SCANC # 1
0186 EOL - SCANC CT. COLS

0187 GOTO 200

0188 ENDIF
0189 CM

0190 C!I End UNITL

0191 CII
0192 RETURN
0193 END

0001 CMI
0002 C ----------------------------------------------------------------------

0003 CM!I
0004 INTEGER FUNCTION SPANC( LINE I
0006 INCLUDE 'SHACOM.FOR'

0171 CHARACTER*(*) LINE

0172 INTEGER PTR
0173 LOGICAL EOL
0174 COW1ON /SCNCMN/ PT, EOL

0176 CIII
0176 CMII Until a character NOT matching ASCII 7 is found, advance the

0177 C1I pointer. I
0178 C111

0179 SPANC - PTA

0180 200 IF (.NOT. (ZOL .O1.
0181 * (LINE(SPANC:SPANC) NE. CHAR(7) ) )) THEN

0182 SPANC - SPANC * 1
0183 EOL - SPANC .CT. COLS

0184 COTO 200

0186 ENDIF
0160 C111
0187 CIII Ed UNITL

0188 C111
0189 RETURN

0190 END
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SUBROUTINE WRTOUT

This subroutine produces formatted and binary output of the shadow map.

0001 C ----------------------------------------------------------------------
0002 SUBROUTINE WRTOUT
0003 INCLUDE 'SHACOM.FOR'

0169 INTEGER I, J, COLI, COLF

0170 C11I
0171 CI1 This subroutine writes the formatted output buffer to the output
0172 C111 file. Start the output on a new page, and calculate a header
0173 C!11 based on the specified pixel resolution.

0174 C1II

0175 Cll1 Unit 7 is the main (ASCII) output file.

0176 C!11

0177 C111 Initilize the width of the map to be printed.

0178 C1lI
0179 COLI - 1
0180 COLF = 91
0181 IF(COLF .07. COLS) COLF - COLS

0162 C11I
0183 C1I1 Print map.
0184 CM!!
0186 20 WRITE( 7. 100 ) A NTEII1(I), 1=1. 3. 1 ), INPFIL

0166 WRITE( 7. 200 )( (IESTH*(I-1) # THET1)*DPR . I- COLI, COLF, 10)
0187 WRITE( 7, 250 ) ( ', I= COLI. COLF, 10)

0188 DO 60 J a 1. ROWS

0139 s0 WRITE( 7, 300 ) (RESPH*(J-1) * PHI )*DPR.
0190 * (OUTBUF(IJ), Is COLI. COLF

0191 CI

0192 CIII If the map does not fit on the line printer width.
0193 C!11 then split it onto another net of pages.
0194 C11 !
0196 IF(COLF .LT. COLS) THEN

I0190 COLI a COLF

0197 COLF - COLF * 90

0198 IF(COLF .0T. COLS) COLF a COLS
0199 00 TO 20

0200 ElIDIF
0201 C11I

0202 CIII Have internal parameters available in degrees.

0203 CIII
0204 THETID = THETI *DPR
0206 T1ET2 a THET2 *DPR

0208 RESTID - RESTH *DPR
0207 PHID - PHI *DPR
0208 PH2D - PH2 *DPR
0209 ESPJID a RESPH *DPR
0210 CIII
0211 C1I1 Unit 10 In a generic sort of binary output which can be plotted

0212 CI11 anywhere. Place a little header info at the front of the file.
0213 C1l1
0214 WRITE( 10 ) COLS. THETID. rT2DH E , STHD
0216 WIITE( 10 ) ROWS, PH1D, P12D, ESPHD
0216 C1II
0217 C1I1 Dump only that part of the buffer which pertains to this plot.
0210 C11l
0219 DO 10 J - 1. lOWS
0220 DO 10 1 1, COLS
0221 10 WRITE (10) OUTBUF( I, J )
0222 Ci1
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I
0223 Clot Output stuff in complete.
0224 Clot
0226 IETURfl
0226 CltU
022 Clot Foert stateme .ts.

0229 100 FORIAT( '1'. 8, 'ANTEfNA (RCS) - , (, 2('6.4, 'C. CC

0230 * F8.4. ' ) IN MTE3S'. , 'INPUT SET: ', A42, /)
0231 200 FORMAT( TO0, 'TiETA (DEGREES)',/, O0, 11( 4X, F7.2)
0232 260 FORMAT( BX, 'PHI'. 4X, A, 10( OZ, A) )
0233 300 FORMAT( 61, F7.2, 31, 101A )
0234 END

I
I
I
I
I
I
I
I
I
I
I
I
I
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Include file
This is a listing of the common blocks and parameter statements contained in the single
include file for SHADOW. Note that the include file appears in the compiler listing for the
interactive service routines.

C111
C1!1 COM40N declarations..
C111

COMMON /PIS/
S PI,,

4 TPI.
*. DPR,

+ IPD

C111IC*4 MAXIMUM DIMENSION FOR PLATES

INTEGER NPX

PARAMETER (NPI=76)
C*++ MIMXVll DIMENSION FOR PLATE EDGES

iINTEGER NEX

PARAMETER (HEX-12)
C.+ MAXIMUM DIMENSION FOR CYLINDERS

INTEGER 0CI
PARAMETER (NCXR-)

C.#. MAXIMUM DIMENSION FOR CYLINDER RIMS
INTEGER NNX
PARAMETER (13=lO)

C++4 MAXIMUM DIMENSION FOR ROWS (PHI)
INTEGER MAIROW
PARAMETER (MAXROW-361)

C+-. MAXIMUM DIMENSION FOR COLUMNS (THETA)
INTEGER MAXCOL
PARAMETER (MAXCOL-lel)

COMMON /GEOPLA/
* xI (3,NEX,NPX),
* v (3,NEXNPX),
* VP (3.EX.NPX),

* Vui (3.NPX),

4 N PX X)

COMMON /CEOMEL/

'* AC (NXI ,tC),

+ ZC (NNXNCX),

+ TCR (N iXNC),
Z XCL (3,NCX).

* VCL (3,3.NCZ).
# NEC (MCX),

C11 MC

COMMON /EDMAO/ VMAO(NEIIPX)
C111

COMMON /SHADWN/ COLS. ROVS. AiTENN(3).CTOID (3).
+ ,16, I, TMEMC,

T+llI.T1T2.PI..12IESTHIESPR.ALPR,
4 VNIT(3), Tn(S) .VU(3,3) ,XIIT.UNITF,UNITS,UI 4 TRZP, PRZP, I.HBIP ILP MFILCKM

COMMON /SliADVC/ I1fPFIL,OQ1BU1(SMAICOLNAIXtOtO,

C111 : FILC FILCaFILC:

m CllCOMMNI /PATCU r/ VPC(3,3)
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C::: The first not of declarations Is the stuff In /SIIADOW/ cinon bloc
CII

C1 Plate$/edge /yl* variable:s ili.

+ COLS.
C1 The size of the array subsection determined

C1 by internal resolution requirements.

REAL
UND~hID.

C1 A geometric center of the object in question.I
* ANTEEN.

C1 The antenna location in Ref Coord. System.
4 THET1.

C1 The lower theta end of the range.I

C1 The higher theta eand of the range.
* PIl.

C1 The lower phi end of the range.

C1 Te hiherphi end of the range.
* RESTI.

C! The desired theta/phi resolution
4 3.ESPJI,

C1Iin units of radians/pixel.
* ALPI

C1 Maximum allowed angular excursion.

CHARACTER
* OUTBUFti,

C1 The output buffer which Is displayed.
4 INPF1L*63,I

C1 The filename of the input met.
# FILCHC,

C1 special fill character for cylinders
* FILCHP,

C1 special fill character for everything elseI
4 FILCHR

C1 special fill character for plates
DATA FILCHC, FILCHP. FILCHR / 'C', P., X1

C111
C11I From the /PIS/ COMMON5 block...

C1I1
REAL PI, TPI, DPI, DPD

C111 From the /CEOPLA/ COMMON block...
CII1

INTEGER
4 W.P

C1 Eumber of edges per plateI
4 WPI

CI Total number of plates
REAL

C1 The array of plate corners
* V.

CI Edge unit vectors
# VP.

CI Edge sait binormals

4 V1
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C1 Unit normal for each plate
C11I
C11I From the /GEUMEL/ COMMON block...
C111

+INTEGER NEC.
C1 Nuber of sections per cylinder

* MCI
CI Total number of cylinder@I REAL

1 C.
C1 Elliptic parameter along x-axis

* 3C.
C1 Elliptic parameter along y-axis

C1 Cylindr on~aps in cyl coord eye

C1 ngl ancapmaks wthpositive x axis

C1 Cyl coord eye origin
* VCL

C1 Definition of cyl coord eyeI C1
INITEGER

REAL

4 UNITS.

4 UNITY.

643~7Iis~ sotwreony

+IHPPZ.TX.HP
#NEE KEYSh
4IO /TRCN/KET4IA
DAAII/..34..24
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10.4 Non-FORTRAN VAX/VMS source files

This section contains listings of the source files used by the interactive code which are not
written in fortran. They are used by the interactive interface and are needed only by the

VMS utilities.

CDU Source file
This file is the source input for the Command Language Definiton Utility (CDU) whichI
defines the available interactive commands.

I File: SHACND.CLD Edit: AAAIOO1 I
MODULE COMMWAND-.TABLES
IDENT /SIACND 01-001/
1# 1
IFACILITY: Shadow

IABSTRACT:

I This Is the command language definiton source for the SHADOW
Iprogram. It defines the Interactive command interface under

I the VAX/VMS operating system.

AUTHOR: Laszlo Takacs

I CEATED: 1-NOV-1986

I MODIFIED BY:I
1 1-000 - Original. AAA i-NOV-198S
1 1-001 - Laszie Tekacs 20-DEC-198S
I Added support for the SET FILL command and rearranged

i- the SET PLATE and SET CYLINDER commands.I

IShow syntax

Define syntax show..fil..syntsx routine show-.f il
Define syntax show..out..syntex routine O*how..ut
Define syntax show..inp.syntsx routine show..inp
Define syntax show..uni..syntax routine show-UnI
Define syntax ehow..ant..syntsx routine showantI
Define syntax show..coo..syntax routine show-,coo
Define syntax show..pat..aystux routine show-.Pat
Define syntax ehow..eca.eystax routine showsca
Define syntax show..win..eyntax routine ehow-win I
Define syntax showkysyntax routine show-.key

ISet syntax

Define syntax neteant-ytax routine set-ant
Define syntax set..coo..eyntax routine mot-.coo
Def ine syntax set-.pat..eyntax routine not-.pat
Define syntax met-scasyntax routise setescaI
Define syntax set..win.eyntax routine est-win
Define syntax set..key..systax rontine set-key
Def ISe syntax set..out..syetax routinei set-out
parameter pI valve( required)
parameter p2 valve( type=$file, required )

qualifier plottable. default
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qualifier printable. batch
qualifier echoing, default

Define syntax set..inp.eyntax routine set-.imp

paraeter pI value( tpui. required ) ,
paremeter p2 value(Cyeie required

Define syntax metfil-syntax routine net.f ilI paremeter p1 value(required)
parameter p2 value (def ault*XP) , promptucamacterm
qualifier plate value (required, lint). nonnegatablo
qualifier cylinder value(required, list), nonnegatable
qualifier sequential nonnegatable. syntax-sequential
disallow axy2 ( plate, cylinder. sequential

Define syntax sequential routine set-t il
parameter p1 valse~reqired)

IDefine syntax set..pla..eyntax routine aet..pla
Iparemeter p1 value( required )I I parameter p2 value( required ), promptuplate numberm
Iparameter p3 value( defsult-OP" ), promtcharacterO

I qualifier all eyntax-aet..placyl-all

IDefine syntax net..cyl syntax routine aet..cyl
I parameter p1 value( required )
I parameter p2 value( required ). promptvwcyl numborm
I parameter p3 value( defaults"C" ), prompt-Ocharacter"

I qualifier all syntexuset-placyl-all

Define syntax set..placyl-all
parameter p1

parameter p2 value( defaultlX

Define syntax eet-unl..syntax
parameter p1 value( required)
parameter p2. value( required. typonilt @_types )

prompt-inehes. feet. or meter."

Define syntax set-v.uni.,mters..syntax routine set..uni.meters
Define syntax aet-uni-inchea..eystax routine set-uni..inches
Define syntax set..uni.feet..systax routine set..uni..fot

II
I Tyeywdclinde, snas. ~ t.y.sna

keyword In putees. syntax atinpao-ytax

keyword atennrs aio syntax setat.syntax
keyword foraeet, syntax t oo.syntax

Ikeyword platerau. syntax a at.pat.ytax

keyword oitpe.-factor. syntax eea se-syntax
keyword in, tax * sytaxiasn l-ytax

keywrd nts. systx a ot-al ~ 217a
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U
keyword keypad-mode, syntax a set.keysyntax, begatable

Define type show.types
keyword fill-character. syntax - showjfil.eyntax

I keyword plate, myntax - show.filsyntax
I keyword cylinder. syntax a show.fil.sytax

keyword output.device, syntax a ahowo.eut,-ytax
keyword inputseot, syntax - ehowinp.syntax

keyword units, syntax a show-uni..yntax
keyword antenna-location, syntax a show.ant.syntax

keyword coordinates, syntax a show.coo.eyntax

keyword pattern-cut, syntax show.pat.eyntax
keyword scale-factor, syntax a show-sca.syntax
keyword window, syntax - Bhow.winsyntax
keyword keypad-mode, syntax 0 show.keynsyntax
I

I Verb definitons. Il
Define verb net

parameter pl. value( required. typessettypes )
prompt a 0St what"

Define verb show
parameter p1, value( required. type-show-types )e

prompt w 0Show what"

Define verb help routine helpomand i
parameter p1. value( type-Ireet-of.l1n 
qualifier library, label a helplib. default.

value( default="eysdImk: []shadow" ) m
Define verb spawn synonym dcl
synonym $ routine dclconand
parameter pl, value( typerost-of.line )

Define verb exit routine exit-command i
Define verb shadow synonym a routine ehadow.comand

II !I
!U

i
I

I
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Keypad initialization fileI This file defines the initial keypad assignments for the interactive program at run time. It
may be modified to allow customizing of the keypad interface.

I UDOV.KpD -

I This file @tarts up the keypad definitions for the SHADOW
I program. This Is a ser-definable file. and my be altered.

I-

I,

Def/key/noecho PF10 /ifadsfault /sot-gold5Def/key/noecho P71 00/Ifagold /setudefault

INelp & Shadow.

Def/key/termlecho P72 'Help'

Dof/key/tsrm/echo P73 *Shadow"

I I got up the toggle keypad-mode key.

Def/key/term/echo PR4 *Set keypad' /ifadefault
Def/kay/termscho P74 *Set Nokeypad' /if-gold

I allins miscellaneous keys.

Defl/key/oehf'default KP? *Set output 0
Def/key/echo/ifedefault EPS 'Set input a
Del /key/och/if'def ault XPO 6set antenna' /torminate
Def /key/echo/ifadef ault MINUS 'Siet window" ftersiaate
Def/key/.ckhaoefault IN4 'Set scale..factor'/traina
Def/koy/echo/if-default IP6 'Set unite' /termlnate
Df/key/echo/ifadetaalt 96 *get coordinate'/tersiaate
Def/Ueylech/fedsfalt COM4A *Sot pattern' /terminate
Def/key/ocho/ifadefault DlI 'Set fill '

Def/key/echo/ifudefault VP2 'let fill /plato'(i.l)''IDf/key/ockhofdefault V3I 'Set fill /Soquetial'/ter
Del/keylechs/ifadef .ilt DO 'spawn'

Df/key/vch/if'geld IPT 'show eutpit' Itsramate
Del key/och./if'geld DO askew Input* /terminats,
Daf/key/oehe/ifageld DO 'skew antenna' /terminate
MD el/kleitagold HMU *Show window' /terinate
Del Ikey/eche/if 'geld 04 'skew ecale-facter'/terminI Del/y /sif geld V5 'few units' /terminate
3.1/key/echs/iragold DO aflew cserdinatem/termlnate
Del/key/eheihf ugeld COMMA 'skew patteru' /tensiate
Doth/ky/ecke/ifogeli Vi 'skew fill /tenminate
Deflkey/eckh/fagsld 1P2 'Set fill /eylindero(i.Z) 'IDel /key/eckh/facold V3 askew fll* temafate
Deft/ky/ech/if Mould In0 osp a3I ater key Is eturnm. Ptted io 317.
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Dot/kay/term/scha PERIOD OExlt IDot /key/ters/scho MNER ON

II
I Endof SHDOVAI
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Chapter 11

VAX ImplementationI
This chapter describes the VAX/VMS implemetation of the shadow program. The program
has been split into two parts which are not used together. When the computer environment
is the VAX/VMS operating system, then the more flexible interactive mode described in
this chapter should be used. Assuming that the required files have been properly restored
from the distribution medium, there are procedures provided to accomplish assembly of the
code with minimum user effort.I
11.1 Assembling the Code

On a VAX/VMS computer system, the following files are required to build and use the
code. Both the interactive and non-interactive versions of the code can be run in any of the
standard VMS ways, that is interactively, in a batch queue mode, or in a DCL subprocess.
The actual building of the program takes place by invoking the procedure SHABLD.COM.
The resulting executable file SHADOW.EXE can then be run with the RUN command.

SHABLD.COM A DCL command procedure to compile and link the files. This is the
main assembly command file.

SHACMD.CLD A VMS Command Language Definition file used define the interactive
commands available.

SHACOM.FOR The one include file for the code common blocks. The other include
statements that appear in the code reference system libraries.

SHADNI.FOR This contains the alternate code that is to be used when a non-interactive
code is desired.

SHADNW.FOR This contains code that is very much dependent on the facilities of VMS
and has been seperated as such. It is an essential part of the interactive program.

SHADOW.FOR This is the main body of the code and is common to both interactive
and non-interactive versions. It is standard FORTRAN-77.

SHADOW.HLB This is the VMS-format help library containing descriptions and exam-3 pies of interactive commands.
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I
SHADOW.KPD This is an initalization file used by the interactive program to equiva-

lence certain functions to keys of the user's choice. I
SHAPLT.COM This is a DCL command procedure invoking the NCAR graphics plotting

software.

SHAPLT.FOR This is the FORTRAN program which reads the output produced by the
code and calls appropriate NCAR routines to make a plot.

LABELDAT This file is read by the SHAPLT program in order to label the NCAR plots.

11.2 Running the Code I
In order to run the code on VMS, the executable file created by the SHABLD procedure is
necessary. The program is then run with the dcl RUN command.

A typical interactive session with the program might consist of the following elements
in their approximate order of execution.

OUTPUT FILES Establish a set of output files with the SET OUTPUT command. The
output files are of three types. Using the qualifiers of the SET OUTPUT command, I
any desired combination of output files may be generated.

PROCESS AN INPUT Issue a SET INPUT command which reads the geometry from
the specified file. In order for the program to process input sets, this command must
be issued prior to any mapping commands. This command is usually executed once I
per session.

DEFINE A WINDOW Using the SET WINDOW command, establish the angular range I
of interest. When the program begins, the size of the window is set to the full an-
gular extent of the far-zone sphere. By specifying a smaller angular range, the user
examines portions of the geometry in greater detail. I

DEFINE A SOURCE With the SET ANTENNA command, establish the location of
the source. This command is one of the more frequently entered commands. It
applies units and coordinate transformations that apply from the set units and set
coordinates command.

HIGHLIGHT ITEMS With the SET FILL command, the user may optionally cause i
parts of the geometry to be marked. This very usefull command may be executed at
any time before a SHADOW command. 3

GENERATE A MAP Cause the generation of a shadow map by issuing a SHADOW
command. The shadow command is used after the user has set all desired parameters
including the window and the antenna location. Without executing this command, I
the code does not calculate any shadowing.

REPEAT ANY OF THE ABOVE Perform one or more of the above actions repeat-
edly to obtain several maps. Most of the commands above may be executed in anyorder provided that the SHADOW command is executed last.
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3EXIT Terminate the shadow session with an EXIT command. An acceptable alternate
mode of exit is eof, or control-Z.

In order to make life easier by reducing the number of keystrokes required to enter inter-U active commands, a facility is provided with which the user may associate whole command
strings with a single key. When the shadow program begins executing, it loads a set of
predefined key definitions from a file. The user may edit this file to customize the keypad
definitons to his/her liking. Since the file is loaded automaticly, the only restriction on its
use is that it must exist in the current process default directory and must be accessible at
run time. The details about these interface routines and what they do may be found in the
VAX/VMS Runtime Library Reference Manual.

311.3 Modifying the code

Modifications to the source code by the user can be performed, but of course the out-
come cannot be predicted beforehand. One predictable user modification is changing the
program's PARAMETER statements in the include file SHACOM.FOR. This would be
necessary (and sufficient) to allow the program to deal with a greater number of plates or
to construct a shadow map with greater resolution than the current maximum.

I
I
I
I
1
I
I
I
I
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Chapter 12 1
Non-VAX Implementation

This chapter discusses how to implement the code on a different computer than a VAX. The 3
obscuration code, SHADOW, has been separated into two main parts. The FORTRAN 77
part, is not VAX dependent and is contained in a file called SHADOW.FOR. Most of the
rest of the files are VAX dependent and are used mostly for interactive features. Although, it $
is possible that other types of machines will have similar routines that will allow interactive
manipulation, it is not possible here to suggest how this may be accomplished. It is assumed
that the easiest way to use SHADOW on a non-VAX would be to run it in a non-interactive I
mode.

The main program in the default version of the file SHADOW.FOR is designed to be
used with the non-FORTRAN 77 interactive version. A file called SHADNI.FOR contains U
a main program designed to be used in a non-interactive mode. It is listed in section 10.2.
The main programs can be easily exchanged.

Note that the only other part of the code is this part that is non-FORTRAN 77 is the
INCLUDE statement. This has been retained because many computer systems support
this statement. It is used to include the lines of code in the named file in the spot that
it is called as if the lines had been in that spot. It provides a powerful means of putting i
commonly defined parameters used throughout the code in one place. In this case, it is used
to include the file SHACOM.FOR which contains COMMON blocks and PARAMETER
statements that define the dimensions of arrays that store the geometry. If it is desired to I
increase the number of plates, edges per plate, cylinders, or rims per cylinder, etc; they
can be changed in one spot. Please see the listing for this file elsewhere in this manual.
The INCLUDE statement can be easily removed by hardwiring the contents of the file I
SHACOMFOR into the text at the main program and the subroutines ABSCIN, CAPINT,
CYLINT, CYLROT, DOCYLS, DOCYL, DOPLAS, DOPLA, GEOM, INITGF, PLAINT,
SCAN, SCANC, SPANC, and WRTOUT. I

The code can now be compiled, linked, and run. The user communicates with the code
through the non-interactive commands. This allows almost the same capability. The only
information that does not have a command to change its behavior is the fill options and the
input and output file names. The fill options can be accessed through the main program.
The listing below has comment lines referring to the place that the fill operations may be
changed.

The input and output files can be named using assignments to the logical unit numbers
for the given operation. The input file is read on logical unit #5. The echo file is written 3
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U
3 on logical unit #6. The printable shadow map is written on logical unit #7. The plottable

shadow map is written on logical unit #10. On a VAX the ASSIGN VMS command would
be used.

Note that the user can specify more than one source. The non-interactive operation will
run a shadow map for each source individually. The receiver will not be counted. If the
user wants to look at the shadow map for a receiver, they should be treated in this code as3 if they are a transmitter (source).

I
I
I
I
l
I
I
I
U
I
I
I
I
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Chapter 13

NCAR Plot Program

The shadow map can be plotted using graphical means. The SHADOW code will write a
unformatted file that can be used for interfacing to special purpose plotting programs. It
writes this file on logical unit #10. In the interactive mode the file name is specified by
using the SET OUTPUT commands /PLOTTABLE option. In the non-interactive mode
the file name is specified using an assign statement. I

There are many ways to plot the resulting shadow map. Presently, there is little stan-
dardization between system for plotting. This may change with the advent of GKS, but
for now, it can not be assumed that different organizations have compatible plotting capa-
bilities. This chapter suggests one possible means to plot the output. It uses the National
Center for Atmospherics Research (NCAR) graphics package [5]. It has been tried on The
Ohio State University ElectroScience Laboratory's computer system and NASA Langley
Research Center's computer system, both VAX 11/780s, with almost the same results. It
is still not possible, however, to assume that it will run everywhere the same way.

The program is listed for the convenience of possible users, knowing that some conversion I
may be necessary. The code is written in basic NCAR subroutine calls. Consult your local
system information on how to link to your systems NCAR graphics subroutines. In addition,
it is not written completely in standard FORTRAN 77. There are a few VAX extensions
used, such as some of the options in the OPEN subroutine and some comment lines use the
non-standard exclamation point. These changes will be minor.

Note that the plot of the shadow map will have grid lines. There is another option given I
for a map without grid lines. This can be used by commenting out the call to subroutine
GRIDL, and uncommenting the call to subroutine PERIML.

The file name containing the maps to be plotted are placed in the first line of a file named I
LABEL.DAT. The LABEL.DAT file also contains the header information to be place at the
top of the plot for future identification and reference. The code will loop through the
specified shadow map file until all the shadow map contained in the file are plotted. A
sample version of a LABELDAT file is given after the code listing. It shows a shadow map
being read off of file FORO1.DAT which contains two shadow maps. 3

I
I

226 I
I



I

Listing of code to plot shadow map using NCAR:

0001 PROGR*AM PLTOSU
0002 DIMENSION IDU(2). TDVU(2), NC(6)
0003 INTEGER COLS, ROWS
0004 CHARACTER*80 LABELS(S). ILAS. YLAB. INF

0006 CHARACTERO(e) XFORMA, TFORHA
0006 BYTE BITE
0007 C
0008 C These are character parametors for the plotting output.

0009 C
0010 PARAMETER ( 1FOt4A 0 (F6.1) )
0011 PAIAMETER ( YFORNA - *(F6.1)')

0012 C

0013 DATA XLAB /' PHI '/
0014 DATA TLAB / THETA 'I
0016 DATA NC / 6*72
0010 0
0017 C Read a header from FOR006. Open the file readonly so that other users

0018 C can read It without needing write access to the file.

0010 C
0020 OPEN ( UNIT-6, TTPE-'OLD'. READORLT
0021 READ ( S. FNT='(A)' ) INF

0022 C

0023 C Read the header Info from the data file. Open it unformatted.
0024 C

0026 OPEN(UNIT"10,FILE-INF.TTPE='OLD',FOR-'UNFORMATTED ',RFADONLT)
0026
0027 13 READ(10,ENDg9999) COLS.THET1D. TU2D,ESTHD
0028 READ(10,E1Do9999) tOWSPHID.PH2D,RESPHD
0029
0030 ISCX - -2

0031 ISCY = -2

0032 XMIN a PHID
0033 1MA1 - P-2D
0034 THIN - -THET2D

0036 THAI - -THET1D
0036 NDX - 4

0037 NTX - 2
0038 NDT - 4
0039 OTT - 2

I0040 C

0041 C Read the label info for this plot.

0042 C
0043 READ 6 5, * ) LABELS(1)

0044 READ S 5, * ) S1, ST, SZ, SPRI, SPRT, TEt
0046 DEAD ( 6. e ) ZTIET. ZPHI. ITHET, IPBI
0040 C
0047 C Format the labels for the plot (via internal write statements.)

0048 C
0040 WRITE (LABELS(2), 1100) eX, S, SZ
0060 WRITE (LABELS(3). 1200) ZTHET, EPHI, ITHET. IPHI
0061 WRITE (LABELS(4), 1300) SPI, SPRT

0062 WRITE (LABELS(6), 1400) TI

0053 C
0064 C CALL IIFOPLT(2.DU,TDUH,XMIN. INAXTNIN.YMAX,ISCI,

0066 C e DI.TT.ISCTUDT.ITT, LA3,6,ILAB,
005 C .,LABELSNC,O, -1,1)
0057 C
006 C Define a mappiag window from date to plot

I056 C
0060 CALL SET
0061 * 0.12.

0062 4 0.84,
0063 * 0.12.
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0064 4 0.84, 1
0066 4 2)18,
0060 4 IMAX,
0067 4 TMIN.

0068 * YMAX.
0069 * ) 1 Do a linear-linear plot.
0070 C

0071 C A call to labmod might help the output look nicer.
0072 C
0073 CALL LAiMOD (
0074 * IEF( ZFORMA ).
0076 * %RE ( TFORMA ),
0070 4 LEN( IF0i4A ),
0077 * LEN( TFORNA ),
0078 1.
0079 * 1,

0080 * 0,
0081 4 0,
0082 * 0
0083 C

0084 C Put labels on plot0086 C

0086 II:.6 II+HI

0087 TMID=O. 6 (YNIN4TNAX)
0088 IDEL-(IMAI-XMIN)/36.

0089 TDEL= (TMAI-TMIN)/30.
0090 ZL-ZMINO. 5*IDEL I
0091 DO 100 IL=1,6
0092 YL=YMAX. (6-IL)*YDEL
0093 100 CALL PVRIT(XL.TL. REF(LABELS(IL)) ,NC(IL). 1.0,-1)

0094 C

0095 C Define the perimeter of the plot wit a grid,
0096 C
0097 CALL GRIDL

0098 * XDX. I Number of MAJOR
00099 * si, I Number of MIOR N
0100 IDT, I Number of MAJOR
0101 4 OTT ) I Number of MINOR

0102 C

0103 C Theta and Phi Axle Labels
0104 C

0106 TBOT-TMIU-2.6*TDEL
0106 CALL PWRIT(XMID,TROT, IEF(XLAB) .6,1,0,0)

0107 XSID-lMIN-6. O*XDEL

0108 CALL PIIT(XSID.TMID,UEF (YLAB),7,1,90,0) I
0109 1C
0110 IC Use this call if you don't want grid lines.

0111 IC Define the perimeter of the plot.
0112 IC

0113 ! CALL PERIML (
0114 I + ND, I Number of MAJOR
0115 1 * NTI, I Number of MINOR
0116 ! 4 NDT, I Number of MAJOR I
0117 1 * NTT ) I Number of MINOR

0118 C
0119 ZINC a 1.8
0120 TINC a 0.9

0121 ISTM a 1
0122 C

0123 C Loop on rowe then on column.

0124 C
0126 0O 10 3 - 1,IWs
0121 DIO *(J-1)#P1v0
0127

I
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0128 DO 20 1 " 1. COLS
0129 READ ( 10, E.Dw999 ) BYTE
0130 If ( BITE NE. 32 ) TH1EN
0131 V a -(RESTHD*(I-1)*THET1D)
0132 C
0133 C CALL PLTSYM( 1. T. XINC, TINC, ISYM
0134 C
0136 C Plot the symbol on the page.
0136 C
0137 CALL PVRIT(
0138 * . II coordinate

0139 + T, I coordinate
0140 4 BYTE, I The character to plot
0141 # 1, 1 Write one character
0142 * 0, 1 Use the default size
0143 * 0, 1 Use the default orlentat
0144 * 0 ) Use the default ceaterin
0145 END IF
0146 20 CONTINUE
0147 10 CONTINUE
0148 C
0149 C errea the NCAR output.
0160 C
0161 999 CALL FRIA E
0162 COTO 13

I0163 C

0164 C Close the input file and stop.
01S C
0156 9999 CLOSE ( UNIT-10
0157 CLOSE ( UNIT-6 )
0158 STOP 'NCAR/Shadov plot completed.'
0169 C

010 C Formats go down here.
0161 C
0162 1100 FORMAT ( &NTENN& LOCATED AT ,2(77o1,),77.1)
0163 1200 FORMAT (' ANTENNA ORIENTATION: ',3(F7.1.,'),F7.i)
0164 1300 FORMAT ' SOLAR PANELS ROTATED ,77.1,,,7T.I)

01065 1400 FORMAT (' THERMAL RADIATORS ROTATED ',F7.1)
0166 END

I
I
I
I
I
I
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Listing of sample LABEL.DAT file:

SHADOW TESTI FOR CASE AN5SI'
25. 15. 256.5 0. -52. 0.
0. 0. 90. 0.

SHADOW TEST2 FOR CASE AHSSI I
0. 0. 00. 0.
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