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ABSTRACT

This computer note describes a program which can be used to draw
three-dimensional pictures of a single-valued surface over a region
containing either randomly spaced data or gridded data. Stereo
pictures may also be drawn, using either two-color superimposed plots
or separate plots to be viewed through a stereoscope.
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General Description

This program plots a perspective picture of a single-valued
surface Z(X,Y) defined over a rectangular grid in X and Y.

The data may be given as a set of points XP(K), YP(K), ZP(K)
for K=1,2,...,N for N points placed arbitrarily over the region
of the grid (and to be interpolated onto the grid), or as
already gridded data. This will be referred to in subsequent
discussion as OPTION I.

There is also an option which allows the user to imsert his
own coding to generate the surface Z(X,Y). This will be referred
to in subsequent discussion. as OPTION II.

The program came originally from JOHN TAYLOR of Marine Sciences
Branch in Ottawa.



DATA CARD FORMATS

In a single computer run any number of pictures can be made.
Each picture requires seven types of data (types 0 to 6). Data
types 1 to 6 control various sections of the program such as
grid construction, contouring and so on. Type 0 merely
controls the reading of types 1 to 6.

DATA TYPE 0
This data consists of one card containing the six parameters

KD1,KD2,KD3,KD4,KD5,KD6 in FORMAT(6I1). If KDI is greater than
or equal to 1 then DATA TYPE I will be read in. If KDI=0 then

DATA TYPE I should be ommitted and data from the previous picture

will be used.

For example, if KD1=0 for the second picture then the title
card for this picture should be ommitted and the title will be
the same as the title for the first picture of the runm.

NOTE: The last card of any data deck should be a card of
DATA TYPE O in which the first 6 columns are all zeros.

DATA TYPE 1

This data consists of one card containing any title of up to
80 characters for the picture. This title is 0.2 inch high and
0.5 inch below the bottom of the picture.

DATA TYPE 2

This data consists of ome card containing the parameters NX,NY,
X1,Y1,XL,YL,CAY,NSM in FORMAT(2I5,5F10.0,1I5). These parameters
supply information on construction of the grid surface Z. 1In
the following parameter descriptions refer to the figure below
which illustrates the grid z(X,Y) (or Z(1,J)).
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These parameters give the number of grid points in the
X and Y directions respectively. (Maximum = 50 X 50).

These are the coordinates of the lower left and upper
right corners of the grid. Distance here is measured

in what may be called data units (i.e. any unit convenient
to the user). All other length-type inputs are in the
same units except X1PL,Y1PL,XLPL and YLPL which are in
inches. .

NOTE: The user must keep in mind that the units of Z will
be these "data units" as well and the value of ZMAG in
DATA TYPE 4 must be chosen accordingly.

This parameter determines the type of interpolation used
to fill in the grid Z from an arbitrarily spaced set of
data points.

If CAY=0, LAPLACIAN interpolation is used. The resulting
surface tends to have rather sharp peaks or dips at the
data points (somewhat like a trampoline with poles pushed
up into it). There is, however, no chance of spurious
peaks appearing in regions devoid of data.

As CAY is increased, SPLINE interpolation predominates
over the LAPLACIAN and the surface passes more smoothly
through the data points. In this case the surface is
somewhat like a lattice of flexible beams constrained to
pass through the data points. The possibility of spurious
peaks and steep extrapolations in areas lacking in data
increases with CAY. By adjusting CAY properly, a trade-
off between smoothness and avoidance of spurious peaks can
be obtained. CAY=5 or CAY=10 often gives a good surface.

A relaxzation procedure is used to perform the interpolation
onto the grid. Each data point is shifted to the nearest
grid intersection before the procedure is begun. An
average ZP value is used if two or more data points are
nearest the same grid intersection.

If CAY=-1, the interpolation is bypassed (as well as the
smoothing, blanking and data marking routines). In this
case the user is expected to supply coding to read or
generate the grid surface (see OPTION II under How to Run
the Program).
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NSM This is the number of LAPLACIAN smoothings to be applied
to the grid Z after the interpolation is dome. This is
useful for removing sharp peaks, or noise, from the
surface, while leaving large scale trends undisturbed.

DATA TYPE 3
There are two possibilities here:

OPTION I - If this option is being used, then CAY is greater

than or equal to zero and the data points XP(K),YP(K),ZP(K) for
K=1,2,...,N are read in one point per card in FORMAT(3E10.3).

The end of the set of data points is indicated by XP(N+1)=10.%%35.
In other words the last card of the data set should contain 1.E35
(right-justified) in its first 10 columms.

The points XP,YP,ZP are the set from which the surface is inter~

polated.. Any point not falling over the surface of the rid is
ignored. (Maximum number of randomly spaced points = 100)".

If the user calls for data to be read in, this data must be placed
in the DATA TYPE 3 spot. For example, the entire grid Z(I,J),
I=1,2,...,NX; J=1,2,...,NY may be read from cards.

OPTION II - If this option is being used, then CAY=-l.and the user
is expected to have inserted coding between statements 310 and 399
in the main program to generate the surface grid Z(I,J). (See
OPTION II under section 3 for how to insert the coding). Areas
of the grid to be left blank must be set to 10.%*35, All grid
points are automatically initialized to this value when OPTION II
is used.

NOTE: Control passes to statement 309 only if KD3 is greater
than 0.

DATA IYPE 4

This data consists of two cards giving informatiom on the position
of the picture and the labelling of data points.

CARD1 - X1PL,Y1PL,XLPL,YLPL,LABPT FORMAT(4F10.0,10X,I5)
CARD2 - ZBASE,ZMAG,R,THETA,PHI FORMAT(5F10.0)
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A discussion of the parameters follows:

X1P1
Y1PL
XLPL
YLPL

These are the coordinates in inches relative to the
starting position of the penfyh:lch is taken to be (-l..-l.)]
of the lower left and upper right cornmers of the
rectangular space on the plotter in which the picture is

to be drawn. Usually the picture cannot touch all four
sides of the allotted rectangle and is justified to the
lower left as shown in the examples below:

YorL-

YieL-
XipL

LABPT

ZBASE

XLPL

This parameter governs the method of labelling the data

points according to the following scheme:

LABPT>0 Mark and label data points using LABPT digits
after the decimal point.

LABPT=~1 Omit the decimal point.

LABPT=-2 Mark data points but omit labels.

LABPT=-3 Omit data points altogether.

Each data point is marked at its closest grid point, and
the value of the data point is adjusted correspondingly
so that the label of a data point may not be its exact
value as read in.

NOTE: If any data point is hiddem by any portion of the
surface it is not shown (See EXAMPLE 1).

All pictures are drawn on a boxlike base. ZBASE is the
height (Z value) of this base. Blanked portions of the
grid are drawn in at level ZBASE. It is usually a good
idea to set ZBASE less (greater) than the lowest (highest)
point of the surface to get a nice looking picture.
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2MAG  The Z values of the surface are magnified by a factor
ZMAG about ZBASE. ZMAG may be positive or negative. ZMAG
should be used to adjust, if necessary, the Z values so
that they will be compatible with the data units of the
XY coordinates.

R This is the distance of the point of view from the centre
of the object consisting of the surface and its base.
The centre is taken to be (AVERAGE(X1,XL),AVERAGE(Y1,YL),
ZBASE) .

THETA This is the longitude of the point of view in degrees.
THETA is zero along the positive X-axis and increases
counterclockwise. (See figure below).

PHI This is the latitude of the point of view in degrees. It
varies from ~90 to 90. (See figure below).

,.y ACENTER OF GR1D
/‘/ <
® Rexe
» X
DATA TYPE 5

This data consists of the set of contour levels ZLEV(K) for
K=1,2,...,NLEV where NLEV is the number of levels. The values
appear one per card in FORMAT(E10.3). The set is ended by a card
containing ZLEV(NLEV+1)=10.%%35. If no contours are desired use
this ending card only. There is no provision for the labelling
of contours.

DATA TYPE 6
.This data consists of a set of cards defining in sequence the

vertices XB(K),YB(K), K=1,2,...,NB of the blanking polygon
where NB is the number of vertices. The vertices appear one
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point per card in FORMAT (2E10.3). The set is ended by a card
on which XB(NB+1)=10.%%35, If no blanking is desired use this
last card only.

All grid points exterior to the blanking polygon are set to
undefined (10.%*35), as shown in the diagram below.

XB 3))

(XB[4) 4))
All grid points

\ \‘/ outside this polygon

-4 are set to undefined.

\ | ,aa!ﬂ%mz»
(ﬂ(l% 1))

NOTE: 1) Blanking is useful for cutting out areas of the grid
containing no data, where spurious extrapolations and peaks can
occur. .

2) For best results each side of the blanking polygon
should be at least one grid space distant from the actual
boundary of the region over which the user would like the
surface to be drawn. This should prevent any accidental blanking
out of data points and may help to smooth out the edges of the
picture.



DATA SUMMARY SHEET

DATA FORMATS
DATA TYPE PARAMETERS FORMAT
] KD1,KD2,KD3,KD4 ,KD5,KD6 (611)
1 IT(20) (2044)
2 NX,NY,X1,Y1,XL,YL,CAY,NSM (215,5F10.0,1I5)
3 XP,YP,ZP(one set/card) (3E10.3)
(If CAY=-1.0 use OPTION II under Section 3)
44) X1PL,Y1PL,XLPL,YLPL,LABPT (4F10.0,10X,15)
B) ZBASE, Z2MAG,R,THETA ,PHI (5F10.0)
5 ZLEV (one/card) (E10.3)
(last ZLEV = 10.%%35)
6 XB,YB(one set/card) (2E10.3)

(last XB = 10.%%35

DATA DESCRIPTION

KDl...KD6 (= O use previous set of data (all zeros = EOJ)
> 0 read in new data

IT = title of plot (80 characters or less)

MX,NY = number of grid points in the X and Y directions respec-

tively
X1,Y1,XL,YL = lower left and upper right corners of grid in data
units
= 0. LAPLACE interpolation used to get grid Z.
CAY{> 0. as CAY is increased, SPLINE interpolation predominates
=~1. if interpolation is not needed.

NSM = number of Laplacian smoothings to apply to the grid Z.
XP,YP,ZP = the set of N data points (in data units)

2‘= array of height values in data units (Z = 10.*%35 if undefined)
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x].PL,YlPL,XI.PL,Yi.PL = lower left and upper right cormers of
space on the plotter into which the picture
will fit (in inches)

ZBASE = base level of the figure being plotted.
ZMAG = magnification of Z to be used.
R,THETA,PHI = point of vision relative to (AV(X1,XL),AV(Y1,YL),
ZBASE)
R = radius in data units
THETA = longitude in degrees (zero along the X axis)
PHI = latitude in degrees
2> 0 number of digits after the decimal on data
point labels
=~1 omit decimal in data point labels
=~2 omit labels on data points
=-3 omit data points altogether
ZLEV = array of contour levels to be drawn (there are NLEV levels)
XB,YB = a series of NB points defining the vertices of a closed

polygon (in data units); grid points outside the polygon
are blanked (i.e. set to 10.%%35)
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HOW TO RUN THE PROGRAM

The program has been placed on a COSY disk file and may be called
up and run by the user under either OPTION I or OPTION II as
described below.

OPTION I - Under this option the COSY file is compiled unchanged
and the user must supply in his data deck the Z values
to be used in the construction of the surface. The
program is loaded and run by the following sequence of
control cards:

$SEQUENCE,

4308,

8FET, SCOBEY , COSY/THREE-D PICTURES, 512
doPEN, 10

dcosy
THREED DECK/  1=10,He54
ENDCOSY/

SFORTRAN, 1=54,X

dEqQuP,01=60, 03=61

;EQUIP,51=MT (or 3EQUIP,51=TP for paper tape)
dL0aD, 56

;RUN
data deck
§8

OPTION II - Under this option the COSY file has changes inserted
(to compute the grid values 2(I,J))before compilation.
The program is loaded and run by the following
sequence of control cards:

4SEQUENCE,
408,
$FET, SCOBEY, COSY/THREE-D PICTURES,512
dopPEN, 10
dcosy
INSERT/ 128

"FORTRAN coding to generate Z(I,J) grid values (see example 5
in section 5)
THREED DECK/ I=10,H=54,R
ENDCOSY/
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SFORTRAN, T=54,X

dEqurp, 01=60,03=61

SEQUIP,51=MT  (or SEQUIP,51<TP for paper tape)
dL0aD, 56

drun
data deck
88

NOTE: 1) The parameter R on the DECK/ card causes the FORTRAN
coding inserted by the user to be printed out on the
line printer.

2) Any statement numbers in the FORTRAN coding used to
generate the Z(I,J) grid values must be greater than
310 and less than 399.

3) OPTION I and OPTION II can be combined in a single run
(as was done in producing EXAMPLES 1 to 5) but if this
is done only one picture can be done under OPTION II
and all others must have their grid data read in.
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STEREO PICTURES

Stereo pictures can be produced by two methods. In the first
method (METHOD I below) two pictures of the same surface can be
superimposed (i.e. drawn relative to the same origin) with
longitude theta differing by two or three degrees. The two
superimposed pictures can be done in green and red ink and then
viewed through coloured glasses. In the second method (METHOD II
below) the pictures can be plotted separately (again with
longitude theta differing by two or three degrees) and viewed
through a stereoscope.

It is important to remember that if stereo pictures (i.e. pairs
of pictures) are being produced then only stereo pictures can
be produced in that particular run. That is, stereo pictures
and non-stereo pictures camnot both be produced in the same run.

For each stereo-pair of pictures to be produced there must be
two sets of input data. The first set of data is prepared in
the usual way as described in Section 2. The second set of data
is the same as the first except for data type 1 and data type 4.
Data type 1 in the second set should consist of a blank card

to insure that the title is not overwritten in another colour of
ink. Data type 4 of the second data set should be the same as
data type 4 of the first set except that on the second card the
longitude parameter theta should be two or three degrees greater
than theta in the first set of data.

The following two job control card sequences permit the production
of stereo pictures by either one or the other of the two methods
described above:

METHOD I
lsmmcs,
3.103,
lm,sconm,cosy/mm-n PICTURES,512
Zorm,lo -
dcosy
DELETE/ 205
IF(RPIC-(NPIC/2)%2)1070,1070,1020
DELETE/ 272

IF(NPIC-(NPIC/2)%*2)1340,1340,1330
1330 CALL PLOT(~1l.,-1.,-3)
" . GO TO 2000
1340 CALL PLOT(XLPL+3.,~1.,-3)
THREED DECK/ I=10,B=54,R
ENDCOSY/
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SFORTRAN, 1=54,X

dEqup, 01=60,03=61

;EQUIP,51=MT (or ;EQUD’,51=TP for paper tape)
4104, 56

dron
data deck
88

METHOD II

4SEQUENCE,

4308,

8FET, SCOBEY, COSY/THREE-D PICTURES, 512
dorEN, 10

dcosy
DELETE/ 205
IF(NPIC-(NPIC/2)*2)1070,1070,1020
THREED DECK/ I=10,H=54,R
ENDCOSY/

SFORTRAN, I=54,X

SEQUIP,01=60,03=61

;EQUIP.Slnm' (or ;EQUIP,SlnTP for paper tape)
dL0aD, 56

Srun
data deck

838

NOTE: 1) If the user employs METHOD I to produce stereo pie-
tures then he should specify PLTLS (or PLOTLS for
paper tape) on his job description cazxd for the PDP-8.

2) 1If the user employs METHOD II to produce stereo pic-
tures then he should specify PLTL (or PLO or
paper tape) on his job description card for the PDP-8.

3) The number of plots specified should be 2N where N is
the number of stereo pictures, since there are two
plots for each stereo picture.

4) Regardless of whether METHOD I or METHOD II is used,
the FDP-B operator need not reposition the pen at any
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time after the plotting has begun. If METHOD I is
being used, each new stereo pair is automatically
positioned 3 inches to the right of the previous

pair by PLTLS (or PLOTLS). If METHOD II is being
used each picture (including each half of each
stereo~pair) is begun 6 inches to the right of the
pPrevious picture. The pictures can then be cut out
and viewed through a stereoscope. The proper size of
picture for this method is best determined by trial
and error.

When doing a series of stereo pictures according to
METHOD I (i.e. using superimposed pictures of differ-
ent colours) the first picture of each pair to be
plotted (the one with the algebraically lesser value
of longitude theta) should be plotted in green india
ink, while the second picture (the one with the
algebraically greater value of longitude theta) should
be plotted in red india ink. If the picture is then
viewed through coloured glasses (red for the left

eye and green for the right), all lines will appear
black and the three-dimensional effect should be
obvious. Depending on the individual, it may be
necessary to adjust the distance of the picture
and/or the coloured glasses from the eye of the
observer for best results. To obtain the above colors
the user should specify on his PDP-8 Job description
card that odd-numbered plots be done in green and
even-numbered plots in red.
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EXAMPLES - DATA INPUT, PRINTER AND PLOTTER OUTPUT

All input data is printed 'out according to type. Any data
points not falling over the area of the grid are noted on
the printer.

A record is kept of each iteration in the relaxation procedure
used to interpolate from the data points onto the grid Z. The
relaxation factor W, an estimate of the largest root of the
iteration matrix, and the maximum change in Z over all grid
points relative to the range of Z are printed at each iteration.
The process is continued until the estimated error in Z is less
than 17 of the Z range or until 100 iterations are done.

Seven sample pictures are included to illustrate the features of
the program. The data needed to produce these pictures is
listed preceding the pictures, and the printer output for one
example (EXAMPLE 6) is also given. The first four pictures

use the same data but different options.

NOTE: Each new picture is a separate plot on the plotter tape
and is shifted 3 inches from the right edge of the
previous picture.

EXAMPLE 1 - Here Laplacian interpolation (CAY=0) is used and the
surface is seen to peak sharply at many of the
data points. The data points are both marked and
labelled (except for those not visible). Note that
each data point has been moved to the nearest grid
intersection. (The XP,YP,ZP arrays have, of course,
not been touched.).

EXAMPLE 2 ~ This is the same as EXAMPLE 1 except that the surface
has been smoothed (NSM=2),reducing the sharp peaks,
and the data points have been left off.

EXAMPLE 3 - Here SPLINE interpolation predominates (CAY=10.) and
the surface is much smoother and more satisfactory.

EXAMPLE 4 - This is the same as EXAMPLE 3 except that contours
have been included and a corner of the grid
containing no data has been blanked out. Data
points are marked but not labelled.

EXAMPLE 5 - In this example CAY = -1. and user code has been
inserted between statements numbered 310 and 399 in
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the mainline grogram to generate the function
Z(X,Y) = X2-Y2 over a 21X21 grid. One quadrant has
been blanked out by f£1lling all points in it with
2(1,J)=10.%%35,

This example is a three-dimensional picture of the
contour data used in the example given in Section
2.50.50 of the computer center users' manual, which
describes the use of GPCP (General Purpose Contouring
Program), and may be compared with that example.

This is a stereo pair of the same data used in
Example 6, plotted using METHOD I above. Due to the
difficulty of reproducing multicolour plots this
example does not appear in this write-up but is on
display in the Computer Center and may be viewed
with the accompanying coloured glasses.

The following pages contain the data input for all seven examples.
EXAMPLES 1 to 5 were done in a single computer run, while

EXAMPLE 6 and EXAMPLE 7 were each done in a separate computer
run. The printer output for EXAMPLE 6 is included.
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DATA INPUT FOR ALL EXAMPLES
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®¥ses CATA FOR EXAMPLES 1 THRCUGH 5 wv»s»

123400
EXAMPLE 1-rIEBERTS DATA CAY=0 ASM=C
1e 1€ 110. 120. 185. 195, 0.0 0
iug. 12¢. 140.
12z. 131. 145.
143. 14, 152.
is58. 14S. 14€.
11¢c. 15¢. 155.
13c. 157. 173.
15¢. 16c. 156.
18¢%. ieét. 145,
1€c. i7¢. 157.
13¢%. 17z. 154,
11z. 1e1. 145,
17¢. 18c. 170.
153. 183. 143.
14¢<, 18€. 140,
18z. 193. 145,
1.0008E+35
0.0 0.C 7.5 7.5 -1
13C. 1.8 1000. -45, 45.
120400
EXAMFLE 2-HIEEERTS DATA CAY=D0 ASM=2
16 16 110. 120. 185. 195. 0. z
0.8 0.C 75 7.5 -3
130. 1.0 1000. =45, 45,
120400 .
EXANMFLE 3-hIEEERTS DATA CAY=10 NSM=0
16 16 110. 120. 185. 1¢cs. 10, 0
0.0 0.C 7.5 7.5 -1
12¢€. 1.C 1000. -45, 45,
100456
EXBMFLE 4-CAY=10 NSM=0 BLAMKING INCLLEED
0.0 0.C 7.5 7.5 -2
130, 1.C io000. =45, 45,
140, -1
14¢. -1
158. -1
15¢, -1.
ieg. -1
165, -1
170. -1
1.0000E+35
10€. 11¢c.
158. 11¢c.
i5¢&. 153,
1€7. 143,
1e7. 16z
ico. 16¢ce.
190. 2080,
16¢. 200.

1.C000E+35
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EX 5 Z=X®%z-Y¥#2 CNAE QUAC BLANKED

21 21

0.

«3100.

=100.

“=50.

0.

50.

1.0000E+35

1.0000E+35
gocooo

svees OATA FOR EXAMFLE

EXAMPLE 6 CAY=10 NSM=2

123456
33 31
0.0
2.1
4.0
4.2
41
6.0
8.1
20.0
16.0
15.9
15.8
1640
16.0
2662
32.0
1.€35
0.
230.
300.
350.
400.
1.E35
7.
2i.
32.
32.
0.
DI
1.E35

200000

-1l.
-1.
27.
29.
29.
e7.

O
28.0
25.0
20.0
16.2
12.2

6e5
u.a
2e4
4.3
9.8
16.1
22.2
28.0
16.2
2840

Oe
-1

0.

250,
300.
350,
400.
300.
4503
400.
400.
250
400.
300.
350.
450,
450,
250.

100.

g Tewvz

32.

7.
=45,

55.

30.

45.

-1

-1

i0.

~n



«20~

#*se%s DATA FOR EXAMFLE 7 vevee

EXPMPLE 7 CAY=10 NSM=2

123456
33 31
0.0
2.1
h.n
4.2
b.i
6.0
8.1
20.0
16.0
15.¢
15.8
16.0
16.0
26.2
32.0
1.E35
n.
230.
300.
35C.
400.
1.E35
7.
20.
3z.
32.
u'
B.
1.E35
100400
0.
230.

-1.
-1.
27.
c9.
29.
27.

u.
28.0
25.0
20.0
16.2
12.2

6.5
0.3
2.“
4.3
9.8
16.1
2242
28.0
16.2
2840

Ge
‘1

el

a.
250,
3d0.
350.
400,
300.
450.
400.
400.
250.
400.
300.
350.
450.
450.
250.

100.

100.

32.

45,

-42.

30.

45,

45.

-1

-1

i8.
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PRINTER OUTPUT FOR EXAMPLE 6
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=0 0 0°GH

[ 04 -L 0

20 JOC0BSF  9-30000°F 20 30008°2 00 30000°Z DO 30060°Z 0

§0 3%0000°¢

1669520 =3INVEZ/XIWZI 027209* =L00¥ J00000°F ay §

€429220° =39N¢¥2/XIN20  002956° =l00M 000000°F =¢ @

2684€0° =3INYNZ/XONZT 9£2068° e=L00N 200000°T 4

2GGELR0% =IONVYZ/XUNZY TRGR62* ©lOON 00DOBO*S =4 3

"365260° sIINYHZ/XINZG SE2982° wLOON 300000°T =y §

2EEE00° =3IINYUZ/XIATI  204%99° =i0OH  200000°F ey

009689F° oIINYYZ/XYWZT £4ISLE* '=wiD0Y  0000DDY w4 €

A503862° =3INUHT/XIHZO  HIL3CH® =L00¥ QO0D00°% s 2
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b= 3,00000C
b= 3.00000C
»s 1,00000C
b= 1,00000C
s 1.000000
+000000
ks 1,000000
ks 1,00000C
®= 1,00000C
*= 1,00000C
b= 1,000000
ks 1.5396318
b 1,539431
bz 1,53943%
we 1.539431
o 1.539438
hs 1.53%431
s 1,539433
ha 1,539433
w= 1,53943%
ks £,539432
ha 1,53943%
hz 1,539431
bz 31,53943%
bz 1,539431
s 1.539431
s $,539431
hs :.9]9631

147612619
1.761264
1e761203
14761241
1.761263
1.761243
17612612
1.761261
1e761261
1761243
1.761208
1.762241
1.761241
1.761261
1761241
1.761241
ks 1,761261
k= 1.761241
b= 1.761241
w2 1,65036E
k= 1,85036€
ke 1.85036€
k= 1,85036¢€
b= 1,85036¢€
bz 1.85036€
b= 1,85036¢
*= 1.85026¢
*s 1.B85036¢
k= 1,085036€
ke 1,85036¢

23~

ROOT= ,B896689
GOCTa  .912457
ROOTs  ,9260%4
FCCTa  ,931634
R00T=  ,937009
ROCT=s 948484
RCCT=  .942932
ROOY¥=  .Q44806
FOOY¥= 5463350
RCOT= 947716
RCOT=  .949000
FOCT= 1.545394
ROOts  ,928703
ROOTe 926532
RO01= .926229
R00Te  ,926431
ROCY= 926347
fGCT= ,928831
RO0T=  ,929873
ROOT=  .9231794
RO0Ts 924219
F00T=  ,937394
RCCT=  +941030
ROOVE  ,90L4243
ROOTs 4947406
ROQYs 950770
RCOT= ,953752
RO0T=  .956385
FOOYs .958681
RO0Ts  ,9€0608
ROCY®  ,9¢2126¢
RO0T= 1.323413
ROO%=  (GE247S
ROCTs ,958723
FOOT=  .95800¢
ROCT= .95855@
RODY®  .9€0908
ROOTs  ,9€3583
£OCTs 262041
ROCT= 9549838
RBOT=  .9€1234
AOOT= 562770
RO0T=  .963050
RCCTs  ,9E2625
fO0T= .9E3337
RCOT=  «9€5325
ROCT= 965030
ROCT= 985260
ROOT=  .9€7358
RCOT=  .968193
KCOT=  .9ES8709
FOCl= 1,053937
FOOTa  ,970563
f00T= 975779
FOOT= 976468
RO0Ys  ,977934
RGOT=  ,979551
ROGT= .9€106%
RO0Ts 981034
ROOY= 979564
FOOT= 4981402
ROCT= 980925

CIMAN/ 2R ANGEn
L2rexs2R00GEs
CZMAx/ZRANGES
CINdxs2R2MGES
LZneX/2FBAGES
CZMAX/2RANGES
O2MBX/ZRANGES
C2MbX/2FENGES
C2mix/258NGCE
C2MEx/2680CEo
LZNExX/2RENGE®
C2MExsZFONGES
CZMIX/2ZRANGES
£2MPx/26BNGES
L2MEX/ZRENGES
CInexs2RBNGED
C2MExX/IRENGES
C2Mex/2FO0GES
EZFEX/ZFENGES
DZréX/2RANGES
CZM2X/ZRENGES
BZrEX/IZRANGES
BZMax/2RANGES
L2PAXIZRANGES
CIMEXs25ENGES
CIrEX/ZRANGES
CIrPAX/2RONCES
NZMEX/ZFEDNGES
CIvEX/ZRBAGED
0ZFAX/ZREMGES
02rAXIIFNGED
O2MEX/ZRONGES
C2rexsIRonGEs
OZMBX/2RANGES
CIrExs2EPNGEm
L2MeX/ZRENGES
CIFAX/2FANGES
C2MEXIZRENGER
C2FEX/ITEPNGER
C2MBX/72RONCED
D2MOX/IRBNGE=
CZMExX/268MGER
C2ZMBX/Z5ANGER
C2rExXsZRONGER
GZPEX/260NGES
O2MOX/ZRANGES
CZPAX/IRBNGES
GZN2X/2RANGES
CIMBX/IRANGES
CZrex/ZRANGES
CZMAX/ZRONGES
DZMAX/ZFANGER
CZN2x/2RANGE=
CIMEX/ZRANGES
CIMAX/ZRBAGED
BIn8X/2RANGES
CZMiX/IRANGER
C2IMEX/72RANGES
CZNAX/2RANGE=
DZREXIZRANGE=
OINEXs260MGES
DZNAX/2RANGE=

#0234828
«0213625
#013523¢2
«03799¢2
«047552¢
«0370€4G
«0GHT7EY
«0358322
+0161€5¢
eBlkbtis
«03137€74
«C181218
<01772¢8
«016906C€
0360807
«015001¢
0337585
«032u874
«031287¢
«0303ua?
+0093z2¢
»088285§
0072740
«00€3122
0056828
0052814
o005250C
«005108%
«00ugecy
+004B8818
« 00677236
0063273
«00€00L¢
«305334€
eCLST4OC
«005484g
«0083L02
0051249
0090637
«80%923

oBl47434
+00450€1
«DDL3234&
« 0040085
«0037G4e
«D03EETE
«D034840
«0032215
+B02DEEY
003108
«0033851
+0035%08
+003512€1
«D03E0E2
-00370S8
Q038085
+00382%¢
»00391€¢
3035014
«0029528
«C035632
-003849%8



£
73
74
75
7€
.77
78
79
80
81
8z
83
84
85
8¢
87
88
8¢
S0
g1
g2

a3

o~

94
9
€6
a7
98
gc
100

1.85036€
1.85036¢€
1.85036¢€
1.85036¢
1.85036¢€
1.85036¢€
1.850306¢€
1.85036¢
1.85036€
1.905€67
1.205¢e67
1.905€67
1.905¢€67
1.905€67
1.905¢€67
1.905¢€67
1.905€67
1.905€67
1.905€67
1.905€67
1.905€67
1.905€67
1.205¢€67
1.905¢€67
1.905%¢€67
1.905¢67
1.905€67
1.905¢€67
1.905¢e67

SUEROUTINE SMOCTF

SUBROUTINE XLINES

SUBROUTIME YLINES

SUBROUTINE BLINES

SUBROUTINE CON3D

SUBROUTINE DATA3L

ROOT=
ROOT=
ROOT=
ROOT=
ROOT=
ROOT=
ROOT=
ROOT=
ROOT=
ROOT=
ROCT=
ROOT=
RCCT=
ROOT=
ROOT=
RCOT=
RO0I=
ROOT=
ROOT=
RCCT=
RCOOT=
ROCT=
ROCT=
ROCT=
ROCT=
ROOT=
ROOT=
fOOT=
ROOT=

2=

«98173¢
«981287
«981101
«980236
+979091
«979094
«979305
«979212
«9799110
094378
«980203
«582580
»982885
«582293
+982038
+ 983570
«983908
+984803
«98452¢
«985820

.«987518

«987131
«988424
«388203
«987753
.288%32
+88734€
«988384
«98940E

CZMEX/ZRANGE=
DZMAX/ZRANGE=
DZMAX/ZRANGE=
DZMAX/2RANGE=
LZMAX/ZRANGE=
DZMAX/ZRANGE=
LZMPX/2RANGE=
CZMAX/ZRDNGE=
ODZMAX/ZRANCGE=
CZMEX/ZRANGE=
L2MEX/ZRANGE=
DZMAX/ZRANGE=
CZMAXZZRANGE=
DZMEX/ZRANGE=
CZIMBX/ZRANGE=
CZMEX/ZRANGE=
LZMAX/ZRANGE=
CZMAIXIZRANGE=
D2ZMAX/ZRANGE=
CZMEX/ZRENGE=
DZMEX/ZRANGE=
CZMEX/ZRANGE=
DZMEX/ZRANGE=
CZMBX/ZRANGE=
CZMEX/ZRANGE=
CZMAX/ZRANGE=
DZMAX/ZRANGE=
CZMAX/ZRANGE=
OZMEX/ZRANGE=

«003845¢€-
«0037€2¢C
«0036484
«0803504¢
«003343¢
«0031703
.0029%14
«0027¢S4¢
«0025937
«002568¢8
«002508¢
«00249¢€8
«00Z4ugEE
« 0024442
+ 0024455
«002421€
«0023¢20
«002342¢
«0D0230¢c¢
«0022657
«0022457
«0022007
«0021877
«0021cee
«00207¢€
«002038¢
«0019891
«0019238¢
.001888¢2
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3-0 PICTURE NOQ. 2 0800CGO
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PLOTTER OUTPUT FOR EXAMPLES 1 TO 6
(see EXAMPLE 7 on display in the Computer Centre)



-27-

EXAMPLE 1-HIBBERTS

Q

ATA CAY=D0 NSM=D
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EXAMPLE 2-HIBBERTS DATA CAY=D NSM=2
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EXAMPLE 3-HIBBERTS DATA CAY=10 NSM=0
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EXAMPLE 4-CAY=10 NSM=0 BLANKING INCLUDED
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EX § Z=Xxx2-Y=xx2 ONE QURAD BLANKED
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EXAMPLE B CRAY=10 N&SM=2
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PROGRAM LISTING

The following pages contain a listing of the mainline program

and non-system subroutines used to produce three-dimensional
pictures.

NOTE: The numbering of the cards corresponds to the

mmbering of the COSY file on disk corresponding
to the following FET card:

;FET »SCOBEY, COSY/THREE-D PICTURES, 512
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HS FCRTRAN (4.03/FS0S 3J0/708s71

PROCRAM G10638
SECCMC SAPPLE DRIVER FCR FERSFECTIVE PICTLRES (INCL CCAICURS)

AN ORRAY 201,J) CF HEIGHTS IS REAC I s CR GENERATED IMTERNALLY ,
Ok INTERPCLATED FROM ARBITRARY LAVA PYISIBY CORBINED LAFLACE~SFLINE
INTERFCLATIONY THE FRCJECTICM CF TME SLRFACE FROM ANY FCINT
OF VIEw IS FLOTTED

SEE JOLRNAL OF ACM APEIL 1968 ¥CL 18 AC 2 FAGE 153

INPLTY

0} KC1,KDZ,XD3,K04,XL5,KDE FETCEIY)

1) IT1 «.0 203 FrI(2004)

2) BXNY,X1,¥2,XL,YL,COY,ASH FrI1219,5F10.0,15)

3) »FyYP,;2P ONE SET/ZCARD LAST AP=10%435 FMT MC. 304 (CF IF CBY
==1, IASERT COOING BETMEEN 269 AND 399 ¢ GENERATE 2(14eMXyleoh

%) X1PLyYAFLy XLPL, YLFL ,LSF,IFER ,LABPT FMT(uF10.0,315)

4B} ZEASE,ZMAG,R,THETR,Fhl FrT(SF10.0)

5) ZLEV,LABEL ONE SEV/ZLARD LAST ZLEV=109%35  FNT(EL043,15)

) XE,YE CNE SET/CRRD LAST xp=iles3s FPT(2E10.3)

CATA CESCRIPTION -
KC1 «eo KL6 =0 USE FREV SET CF CATS (ALL 2EROS = EOJ)
6T 0 REZD IM MES CATA
1T = TITLE OF PLOT (B0 OR LESS CHARACYERS)
MX,hY = NC, OF GRID PIS IN X BAL ¥ DIREGTICAS
X33Y¥Y1,XLyYL = LCLLEFT AND UP.KT CGRAERS OF GRIT IN DATA LAITS
CRY = Q. LAFLACE IMVERF. LSEC TC GET GRIC 2.
67 0. AS CAY IS INCREASED SFLINE INTERF. PREUCMINATES.
= ~1. WHEN INTERFCLATICA ALY MEECED
NSM = 8O, OF LAFLACIAN SMCOTHINGS TC AFPLY Ic 2.
XFyYFyZP = THE SET OF M DATA FCIMYS (IN OBYA LAITS)
Z = ARRAY OF MEIGhT VALUES (LADEFINED Ze10%e25)
XIPLyYIPLyXLPLyYLFL = LCJLFY BAL LF.RT CORMERS QF SPACE CA FLCTTER
FOR TrE FICTURE TC FIY INVC (INCHES)H
ZBASE = BASE LEVEL OF THE FICLRE EEING FLCTIEC.
ZPAG = MAGNIFICATION CF Z TC BE USED,
RsTHETASPFL = POINT CF VISICN RELATIVE TO AVIX1,XLD )RV VS ,YL) ,258S
F = RACILS IN LATA LMITS
THETA = LCNC (CEGLREES) (2ERC ALCAG X Ax1s)
PHY = LAT (LEGREES)
LSP  NOT IMPLEMENTEC LEAVE BLANK
IFER NOT IPPLEMENTEC LEAVE BLANK
LABFY GE O NO. DIGITS AFTER CECIFAL ON DATA P1 LABELS
® =1 ONIT DECIFAL IN CATA FCINT LBRELS
© «2 OMIT LAGELS CN DATA FCINTS
& -3 QMIT DATA PCINTS BLL TCGETHER
2LEV = ARFAY OF CONTCLR LEVELS TC BE DRANM (THERE ARE NLEV LEVELS)
LABEL NCT INPLEMENTED LEAVE ELANK
XEpY¥E = A SERIES CF NE POINTS CEFINING TRE VERTICES OF & CLCSEC
PCLYGONJGRID PTS CUTSIDE FOLY ARE ELANKED (SET TC 10%e35)

CCHFCN 2(58,50)

BIMEASION INTZ(2,50,50)
ECUIVALENCEC2(1),INT285D)

CCMFCN XP(101),YPU101),2P 11012

CCMFCh ZLEVIS1) ,LABEL (510 ,XB({51),Y8(51)
CCwrCr IBLFF(5003,IT020)

00002
00802
ogope
00004&
00008
goooe
ggoa?
00008
oooges
o010
0o0t3
ooDiz
60023
00014
00018
ooo1e
00017
00018
0001
goG29
coo21
oooaz
ooz
08024
copze
gonag
ooo2?
gooze
geoes
00030
€0031
0e03z
[ 31
00034
8003s
0003¢
00827
0003¢
o00g3¢
00048
00043
60042
£0843
80044
00045
0004€
00042
00048
0004€§
00050
09052
ag052
60053
60054
Gooss
a005¢
00052
oooseé
0005%
60060
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LF=2

MT1=33

k=0

HLEV=D

KE=E

LSPC=1

BIGe.SE35

CELL FLOTSCIBUFF,5004FT)

c CALL PLOTS(IBUFF,500)
OC 200D NFICe1,3000
4
c REAC IM DATA
C*y
c
REAC{XR,50) KC1,KD2,KC39KL4,KLS4KLE
50 FCRPAT(6I1)
KESLMSRC14KD24KL3I+KD4 ¢XD54KLE
WEITE(LP,S5) NPIC,KC1,KC2,KC34KCl,KE5,K06
55 FCRPATI(16F13-D PICTLRE MC. 14,30x £12 /7)
TFCSLSUMIED, 60,70
&0 CALL PLCTUD440.4959)
ST0F
zﬂ CONTIME
c DaY2 TYPE 1 TITLE CF FLLY
c
c
IF(KD1) 170,170,310
110 REAL(KRs120) (IVII)4I=1,20)
120 FCRPAT(2084)
RRITE(LP,3130) (1T(I),122,20)
430 FCRFMAT(// 12H DATA TYFE 1 5X 2084)
€110 REATIKR,220) (IT(I)yInl,14)
€120 FCRPAT(1346,A2)
c MRITE(LP,130) (ITCI),1=1,14)
C130 FCRPATU// 12H DATA TYFE 1 SX 1386,442)
é?o CCNTINUE
c DAT? TYPE 2 GRID CCASTRLCYION INFCRMATICH
€
¢
IF(XD2)270,270,210
£10  REAC(KRy2ZOINXgNYypX319Y1sXLyYLyCAYyASH
220  FCRFAT{2I5,5F10.0,15)
WEITEILP,Z30) NXpNYyX1,Y39XLyYL,CAY,NSN
230  FCRMAYUI// 42H DATA TYFE 2 5X 21594E15.59F10e2,15)
270 CCNTINUE
c
c DAT2 TYFE 3 THE DATA FCIMS {CF 2 GENEFATICA IF CAvm-1.)
c nee
c
IFC(rE31395,399,301
301. IFtCAY#.1)309,309,3%2
302  WRIYE(LP,30)
303 FCRPATU//) .
OC 208 k=1,1000
REAL (KRy304) XP(K}4¥P(X)IPIK)
304 FCRF2T(3E10.3}
WEITECLF,306) K, XP(K),oYP(K),2F (X}
Joe

308

FCRFAT(12H DATA TYPE 2 5X I5,3E15.5)
IF{XPLX)I=EIG)II08,395,399 .-
HzK

Goo61
gecez
(14134
(31714
0GU€ES
GCOEE
sLLe?
CClee
cioes
14241
€es71
c007¢
teczz
c007¢e
cosre
13203
(21345
ggore
csare
cccec
cgoes
too8z
goues
cltee
cecas
tioee
crce?
Goras
cooes
tocse
Loos:
GCoce
€ree?
gLese
£ocss
Ceose
Lees?
CO0SE
(13433
Lo1cg
G101
€323z
£e133
14351}
1334
£210¢

g31ce
(13144
3231
{g113
(3238
0113
[{- 21}
0118
CC11¢
£511?
ccize
0811s
€g3zc
coszs
o112z
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:DQ CCMVINUE
00 310 I=1,50
DC 210 J=3,50
310 ZUX,J)=1.£35
c
399  CCNTINUE
c
c DATS TYPE &  PLOTTIAG INFORMATICM
c
IF{XC63490,490, 410
430  REAL(KR,4ZD) X1PLYIFL,XLFLyYLFLoLSF,IPER,LABFY
420 FCRPAT(4F10.0,315)
REALCKR,425) ZBASE,2ZFAGsRyTHETA,FkT
425 FCRPAT(5F10.0)
WRITEALP 4300 X4PLyYIFLyXLFL g YLFL 92BASE 4ZNAG 4R, THETA,FHI,
2 LSF,IPER,LABFT
430 FERMAYL// 12K DATA TYFE & 5X 7E22.492FPF.1 ,313)
490 CCNTIMLE
c
< 02T YYPE 5 CCNTOUR LEVELS
3
c
JIF(XCS) 550+550,510
5§38  W&ITECLP,515)
518 FCRMATIZZ)
BC £30 LEV=1,58
REAL (XFy520) ZLEVILEV)4LAEEL (LEV)
520 FCRMATIE10.3,19)
WRITEILP;525) LEV,ZLEV(LEV) LAEEL (LEV)
28  FCRFATU 128 DATA TYFE 5 5X 15,E15.5,150
IFLZLEVILEVI~BIGI 530,540,540
530  CCNTINUE
SICF -
S0  NLEVSLEV~1
550  CCNTINLE -
<
c DATA TYPE 6  BLAMKING INFORPATICH
3
c f
IF (X06)699,693, 601
€01 MWRITE(LP,€02)
602 FCRPAT(/7)
DC €20 K=1,51
REAL (KRy620) XB(KD,YE(K)
620 FCRPAT(2E10.3)
HRITELLP,E25) X, XB(K},YBIK)
625 FCRPAT(22F DATA TYPE € S5X 15,2E15.5)
IF{XBIK)=BIG)630,630,640
€30 CCNTINLE
€40  NEzke-l
€99 CONTINUE
c
c INITIALIZE
€
c
. HXMPeNX=-1
LAl CL) Bk
0x= {XL-X3)/NXNL
OYs CYL=Y1)/NYNL
IF(CAY+.2)970,970,910
$10  IF(KDZ+KDI+KDEI 970,970,920

00422



920

%0
980

1030
1049

1042
1044

1050
<

1070

1075
1077

IN2§89

DC SE0 Izd Nk

XaX3¢{1=1)3DX

OC §80 JoiyNY

Ya¥ie (J=1)*DY

24X 9J300,

CALL INSICECX,Y9XByYEoNB)IRI

IFAIN) G40 4940950

2U1yJio1,.£35

CCNTINUE

CBLL 2GRIC(ZyNXyNYyN19YAgLXyOYyXPsYF 92PNy COY,RELAX)
CALL SMCOTH{ZNXgNYyASPF)

CALL 2GRICAZyNXgNYy XSy VAoLXgCYoXFYFp2PyNoCAYRELAXD
CALL SMOOTH(ZyNXyNYyNSH)

CCNVIALE

SET LP THE PROJECTICA ROUTINE

CALL PROJIR)THETASPHI, (XLOX2)S45, €YL4Y1)%,8,1)
IF(MFIC={NPIC/23%2)4070,5670,1080
CALL FROJCZBASE yZMAG30upDeplap?)

X1PIC=0.
Y1P1Cale
XLPIC=0,
YLPIC=0.

DC 1050 1=3,NX

X2 »1eCX®(1-13

OC 3050 Jui,NY

Yo Y1+40YS1J~1)

218 = 2(1,d)

1F(Z1J-81IC) 1040,1020,1038

23J = ZBALE

CALL PRCJUXyV921J9XP1C.YPIC,0}
JFCEI-100 {1-NX)D 1044y 2042,1044
CALL FROJ(XyYyZBASEXFICO,YPICH,0}
#1P1C s AYINSIXIPIC,XF1C,2PICE)
YIPIL = AFINSCYIPIC,YFIC,YPICE)
XLPIC = AFAXLU(XLPIC,XFIC,XPICB)
YLPIC = APAXICYLPIC,YPIC,YPICE)

SCLY =IXLFL=XEPL)/Z(XLFIC=21PIC)

SCLY sIYLFL=YIPLI/(YLPIC}1FIC)

SCL = AMIASISCLX,SCLY)
XCPLaXIPL=-X4PICOSCL
YCPL=YIPL-Y4PICOSCL

CALL FROJIZBASE j2MAGoXCPL,YUPL8CL42)

SEY UP THE VISIBILITY ROUVIME

CALL VISIBLIXI,YagXLyAXy1)

CALL VISIELUYL)ZBASE2RACHNYy2)
CALL VISIELIR.INEVA.;}l.hDu
caLt VlSlFl((ll’lll’ps’lYlOVIl’nEQIEISE.NhB-BD
DC 1100 Is1,RX

KsXJe0X® (I~ l)

CC 1300 J=1,
I'llllndl)!bl'.lﬂlsalnil
24T J) 23,35

Yavienys (y-5)

1402999

-1€-



1080

1090

4098
4100

ITJs241,J)

IPt21J-81631090,1080,1080

Z1Jv2DASE

CALL VISIELIXyY,y21J41SEEH0)
IFC(10BSCINTZ(Ry 19U} 0=201065,1300,1100
INY2(242,0)=ISIGNI2, INT2LE,1,d))
INT2U24X)d)mEINTZ(292)Jd) 720 %20 1SEE

PLOT €LT THE PICTURE,

o ooan

aa

1310
c
1320

[
2000

CALL SYNBCL(XIPLyY1PL=eB9e2918504580)
L 2,17 80)

’ -3
CGALL CCN3CCZ yNXyNY X1y Y1)LXyDYZLEV,LABELYMLEV,LSP)
GALL DLINES(ZyNXyNYoX2yY1,yXLyYL 2BASE)

CALL CON3CUZyNXyNY X1 4YL,CXyCY92LEV,LABEL4MEV,LSP)
IFCCAY¢.1)1320,1320,1240

CCNTINLE

CALL DATAZOCZ)NX,RYoX1,Y1,0X)0¥sXF,YP,2PyMoLABFT)
CALL DATA3DUZ NXpNYoXiyY3,DX)DYXFy¥P»2ZPyNyLAERT)
CCNTINUE

CALL PLCT(XLPL#349049=3)

GCNTINUE
END

PROGRAM VARIABLES

00138
00171
go234
ftoase
0185
00240
ogeds
00316
00177
90176
00143
Q0144
00445

:3 (] 0044E KC4 o030 NLEV
chy 00167 KGS 00340 ANN
ox 00180 XDE 00140 NPIG
oy 001951 RESUM 00473 NSN
1 osi20 KK 00357 NX
IN 00218 LABPY 00232 NXML
IFER 00230 LEV 00160 NY
15E€ og182 LF 00233 hYML
d 002123 LSP g¢gaze PrI
K 00132 LSFC a02z22 R
XC1 30424 nt 00245 RELAX
KC2 e0s2e & opap2 sCL
L 00132 NE 00276 SGLX

COMNON VARIABLES

13513
o000
16677

BEUPF $3114 LABEL 11€10 xP
N2 13177 L] 13348 Y8
11

STATEMENT NUMBERS

00000 270 00634 %10 00762
00002 301 00643 420 00093
00503 302 0064 425 00956
00812 303 00048 430 00080
00837 306 000642 490 03056
00012 3086 000&4 510 01063
00C14 308 00716 548 08072
00987 305 00727 520 00073
0088k 310 00734 525 00078

RIS NN EIIIIIIINISNIIIIEIBIISAIVSNIINNISIIININY c0zs?

00248
g0eus
g02s0
00281
6088z
00292
002sA
00288
00256
00258
60259
0ozeo
0gae6s
00262
00262
00ésy
00268
g026¢
00267
g0zes
00289
00279
[{FXg)
Go2za
00273
coary
agare
60300
goazu
agaul
goied
ooess
60Z03
00304
001€5
60260
00807
gozee
oaere
00243
12382
gooco
02137
01442
01147
00406
00307
[1EEY)
01214
0sz21
11224

-8€~



830

399  oo7se

220 00023
230 oooar
FORTRAN DIAGNCEVIC RESULYS FOR

NULL STATEMENT PLMBERS
1070 1020
ogi60 C 14323 0 ooooo

G10£30 P

01128

G310638

910

2000 02140

01533

-6E—



OaAOOOOOOMOONDNOO00

»-OaoOWwm
=

-40-

NS FCATRAM (4.0)/PSCS 0s08/71
SLBROUTINE VISIELUXP,YP,2FyISEE,IND)

ISEE = 1 IF PYUXPyYP,2P) IS VISIELE
= 0 CYHERWISE

PRELIFINAFY CALLS TC SEV LP VISIBL ese

1) CALL VISIBLIX19V3,XLgMhXe1)

&) CALL VISIBL{YL,2BASE,2MBG,AY,2)

3) CALL VISIBLAR,THETA,PFI,JCLFEY,N)

4) CALL VISIBLUXC,Y¥C,2C,ICLEPY,0)
THE BRRAY Z WUST BE CCRMCM TC VISIBL AND MAJINLINE.
CN MCRMAL CALLS TC VISIBL USE IND = §
X1p¥1yXLyYL = LCHER LEFT 2AC LFFER RT CORMERS CF GRID Jh LATA ULMIT
2014aeNXy3aeoN¥) = HGTS CF PTS Ch GRID. CLNCEFINED PTS = 10%%35)
(R THETA,FHI} = FCCAL F¥ VECTCR.
tXC,YC,2C) = BASE PY CF FCCAL FT YECTCR.
2BASE = BASE LEVEL OF THE SCENE BEING VIEWEL.
Z¥AG = SCALING FACTCR CF Z ABCUT 2C.

CCMMCN 2(50,50)

DIMEMSION INTZ(2,50,50)
ECUIVALENCE(Z(1),INT2Z (1))}
IFCING-1)10,3308,5
IF(ING~3)2200,3300,3400

INIV1ALI2E

LEELC = 0
LABCY = 0
XFF a XF=-XP
YEF & YF-YP
ZPF = IF=-2P

CHECK IF VISIBILITY ALREALY DETERFINED.

onoo

IF(1SEE-959)15,35,15
Xx= (XP=X1) 70X
I=X»41.5
DELX=ABS(XX-J¢1)
IF(LELX=,01220,20,35
YY=(YF=Y1) /DY
JEYV41.5
DELYSABS(YY=Jel)
IFCLELY=401)25425,35
214224100
IF(214~BIG)30,30,28
21J52EASE
DEL2=A8S(214=2P)
IF(LEL2-2INC)32,32,35
ISEE=INTZI2,1,J)=(INT212,1,J)72)%2
ISEE=IABS (ISEE)

RETLRN

ISEEsD

INTERSECTIONS WITH LIMES »aCCAST. FIRST GET END PCINTS,

XXY3SXF
XXYLaXF
TELYFFI40,50,40

Co2TE

00311
00212

80214
00315
0031€
00317
00218
0031¢
00320
06321
032z
00322
80324
a032s
oo3ze
00327
00328
o0p32s
09330
00331
00332
00333
00334
00338



40 XXY1aXPe(Y1-TP)ISXPF/YFF
XXYL2XF4 (YL=YPLI*XPF/YFF
50 IF(XFFI70,400,460
[4
60 18 2 (XP-31)/CX ¢ 1.5%
XEMAX © AFAXLCNXVL,XXYL)
XE 3 AMIRLEXLpXF,XXFEX)
IE = (XB=-X1)/0% ¢ 1.0%
Gt 1C @0
c
70 18 o CXP-X1)/0X ¢ 1.01
XXMIh = APINL(XXYE,XXYL)
XA s APAXLIXE,XF,XXNIN)
I8 = IXA=X1)/DX + 1.9%
as 1F(16-1A2400,90,90
c
€ CHECK EACF POINT FOR SEBGVE CR EELCh LIMNE CF VISICH
c
e DC 350 IalA,l18
Xls Xi+ QX*(I-1)
Yiz YF 4 (XI=-XP)®YPF/XFF
Fd & (Y1-v1}/DYei.0
JeFueSIGR (. 044 YPF)
JaMEX0(Jsd)
JEMIND(J,bYMY)
FRACsFU=-J
¢ -
ZLIME = ZF + ZPF*(XI=~XF)/)FF
IF(ABS (XI-XP}/DX~.01)91,108,108
ki3 ISCAC=X ¢ IFIX(SIGN(1.3,XFF})
92 IFC(ISCAD=212® (ISCAD-ARDIGU,G0,350
9% ZTEST=ZBASE
IF(2CXyd)+2({1,J+1)~-B16)96,100,100
% IFCZCISCNC ) ¢Z{TSCND4Je1)=F29E1G) 68,100,100
28 ZTESTSZ(19J)®(1.~FRACI4Z (2, ¢3)%FRAT
200 IFCAES(ZLINE-ZTEST)I-2INC) 350, 250,102
102 IFC(2LINE-ZTEST) 200, 250, 3190
108  CCNTIANLE
IFC241,J)42(1,J412-02G)1154360,180
110 ZSUFF = Z(JsJ)®%{1a=FREC) 4Z(T,.91)%FRAC
IFCPES(ZLINE~ZSURFI=ZINC) 160,1€0,130
130 IF{ZLINE=-ZSURFI 150,160,340
140 L#BCV = &
6C 1C 180
150 LBELC = 1
180 TEQUI=2)*(I-NXD 170,380,270
170 IFI2€1-1)4)92(1=14J¢1)=F2E1G)175,1680,180
178 IFC28X08,J0428341,J01)-F2EIGI300,180,1280
180 IFCPBS{ZLINE-ZBASE)~ZINC)200,200,485
185 IF(2LINE-Z0ASEI 200,300,190
190 LABCY © 3
GC 10 300
200 LEELC = 1
doo IFC(LEELC+LABCY~13350,350,2000
350 CCNTINLE
400 CCNTIME
€
c INTERSECTIONS WITh LIMES ¥aCCAST, FIRSY GET ERD FOIMIS
[3 .
4
YYXisYF

YYXL=YF

coaze
opr2?
[{ k13
Lcsis
G03ug
[1ELF)
€026z
[3L 2]
EL2et
GL3uE

£o3az?
L0zt

Ce37s
£Lire
cce??
0G3T«
(15341
LCcare
Gpar?
tecare
[TErA]
Colee
(113}
Ggaee
Lolez
0o3es
go2et
({113
egler
ccint
ccaes
ccage
LLiss
Lo2se
cris2
LCisa
({513
tEise
G0357



1040
1050
c
1060
c
1070

1080
c

c
1090

=42-

IF(PFI1040,1050,104D
YYXS = YP & (X1=XP)*YFF/XFF
YYXL & YP 4 (XL-XFI®YFE/XFF
JFAYFF) 1070,1400,1060

JAs (YF=Y1)/70Y ¢1.9%
YYMAX=AMARLCYYXL,YYAL)
YE = APINAC(YL3YF,YYNIX)
JE = (YB-¥212/0Y o+ 3,01
GC 7C 1088

JE 2 {YP=Y1)/DY ¢ 1.01
YYNID = AFINILYYX1,YYRL)
YA = APAXE(YL.YF,YVRIB)
Jb » (YA-VLI/DY ¢1.99
IFC.B=JA21400,2090,2060

LCCr BT EACH POIMY IC SEE JF IV IS ABCVE CR BELOW LINE CF VI1SICh.

0C 3390 J=JA,JB

YJars ¢ DY*{J-1}

XJ= XP ¢ (YJ~YPIOXPF/YFF
Fl = (XJ=X1)/DX+1.0
I=F1+SIGN (.01, XFF)

1= FAXOLI,A)

I= PINOCIyNXNL)

FhAL = Fl~1

2LIME 3 ZF ¢ ZPF * (Y =YF)/YFF
IFLSBS(YJ=YPI/0Y~,0111091,1108,5108
JSCMEsJ ¢ IFIXCSIGNC1.15YFF))

IFCUJSCND=2) *CUSCND-hX) ) 1CS4 205442350
ZIEST32BASE

IFTZUL,J)4201¢1 4J)~E1GI1C36,1200,1200
IF(2(IpJSCNDISZtI¢14JSCADI~F2901G12098,1100,1100
ZIESTAZ2U1,J)%(1.=FRACICZ (143 ,5)*FRAC

IF(BES (2LINE-ZTEST)~2INCD1350,3350,4102
JFC2LINE=-2TESF) 1200,532350,1150

CCNVINLE
IF(ZU1,0)22(1+3,J)~B1G)1210,1180,1160

2SURF 3 Z(T19J)®t1.~FRAC) 4Z21141,J)°FRAC
IF(ABSIZLINE~ZSURF)=2INC)1160,1160,1230
IF(ZLIRE=-2SURF)1150,1160,1140

LeBLY = 1

GC T0 1160

LEELC = 3

IFCtJ=1)*€u=-NY))1170,3260,1170
TFU2€13J~2)42(144,J~2)=~F2EIG)2175,2400,3180
IFCI(T,J¢300Z(1¢1,J¢1)=-F2EIG)1300,1180,2280
IF(FES(ZLINE-2BASE)~21MC31300,3300,1185
IF(2LINE-ZBASE)1200,1300,3190

LEBCY = 1

GC 1C 1300

LEELC = 1

JFC(LEELG+LABOV-1) 1350,1350,2000

CCONTINUE

ISEE = 1
FETLRN

INI1IAL SEY UP GF ROUTINE VISIEL.

qolge
003%¢
00400
€401
00408
00403
(1171
00408
00406
00407
00408
Qouos
00410
00433
80412
00633
004s4
0041¢
0041€
00417
00418
0041S
004280
00423
Q0u2e
0422
({12
00425
0042¢
bow2?
B042e
0042s
00430
00431
00432
00432
00434
004238
0042€
00437
00638
00438
00440
00441
0044z
00443
00444
[[I11}
004ue
004k?
[1L21 ]
0044
10680
00451
00482
00483
00454
00458
o4se
00487
0045¢
00489



[
3400

c
ason

c
3400

3490
asoo

kis XP
Yis ¥P
Xie 2P
Nxa 1SEE
RETLRN

YL & XP
2BASE = YP
2rAG = 2P
NY s ISEE
RETLRN

Re 3P
TETA = Y
Pkl s 2P
RETLRN

XCa XP
YCo yP
2Cs 2P

LFa3

Pl = 3,1418926

616 8 49E2%

Femio0

£2=1,0
FEDIGFROELG
AXMIsNX=1
NYNJakY=]

Ox = (AL-X1)7NNML
0Y = (YL=Y3)/NVYNY
TER » THETA®P1/180,
PHR = PHI¥P3/180.
IF = 2C ¢ ROSINIPHR)/ZNAG
REQ s RSCLS(PHR)

XF ¢ KFO®COS(THE) ¢ XC
YP » RFGUSINETHR) 4 ¥C

ZrIbsZBASE

IrArsRRASE

DC 2500 I afyhx

DC 3500 J s1,AY

160 281,J)-D1G) 348042500,3500
IVIM = BMINICZ2CLad) 2P 0N)

ZFPAY = AMBXL(20L, 0520000
GCNTINLE

ZRAMGE = ZMAX<INMIM

2INC = ZRANGE®,000%

RETLRMN
END

PROGRAP ¥ARIABLES

£0053
00833
00046
00057
€0026
0043
00435

816 0D04% J 00z22 RKO
DELX (131 Ja 0o17e TRETA
DELY [DILL] JE 00223 THR
DELZ po1ra JSCAC 000es g

1] 00004 LaBCY [ LERY'] XA

Cy G000« LPELC ey X8

Fe 00210 w ave0r X6

G0C6u

00041
00157
(1311
(1111}
ooo1y

001485
Q0o
00208
a004?
(1111
agoe1
00125

- -



COMMON

ceoon
STATEMENT AUNBERS

E
ISCAD
VARJABLES
miz

60323
£0¥26
09250
pparr
0042¢
0063&
00440
00452
Q0ue?

001332
noter
00171
00122
00200
o022
00213
00374
00000
70 00547
8 00574
90 00e0s
91 L0678
92 0070%
9& 00742
98 00724
98 . 00734
100 © C0748
102 0075¢
108 00762
10 o077

2

FORTRAN CIAGNCSTIC RESLLIS FCR

NULL STATEMENY MLMBERS
1092 92

vISIBL

¢ ga20ru ¢

116830 0

goaeo

oooor
o012
003163
o301
nocos
goge2
0go7¢
00406

01015
g1cee
01028
01027
61049
01047
03056
01067
04074
0s077
ni104
ois07

VISIEL

[12E]
(0161
80070
60014
(D134
00180
00188
060143

~ty-
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S FCRETRAM (4.0)/P5CS 2ts0es71

SUBRCLYINE ZGRID(ZyNXoNYyX3,Y3,0X;E Vg XPy¥F ,2F o0 o CAYEN, RELAXD)
SEVS LP SCUARE GRID FLR CCNICLRING , GIVEM AREITRARILY FLACED
0272 PCINTS, LAFLACE INVEFPCLATICN IS USEC.

THE METHCC USEOQ WERE WAS LIFTEC LIRECTLY FRCM MOTES LEFT BY
MR 1AM CRAIN FCRMERALY kITF THE CCPP.SCIENCE DIV,

IRFC CN RELAXATICH SCLN CF LAFLACE EGh SUFFLIEL E¥ CR T PLETY,
FCRIRAN 1Y OCERNGGRAFKY/EFR CEC/88  JCT

2 @ g-C AFRAY OF hGTS TC EE SET LF. PCINTS CUTSICE REGICK TC EE
CCNTGURED SHCULL BE INITISLIZEC TC 10%%35 , YCL MIGHT SET T+E
REST CF Z 70 0.0 «

NXoAY o MAX SUBSCRIPIS CF Z IN X ANC ¥ DIRECTICAS o

X1,¥1 = CCORDINATES CF 2(3,1)

OXoL¥ = X AND ¥ INCREFEMIS o

XFo¥Fy2P = ARRAYS GIVING FCSIVICA ANC MGT CF ESCH DATA FCINT.
N = SIZE CF ARRAYS XF,YP BNC ZF . °

MCDIFICAYICN FEB/E9 ¥C CET SPCCYHER RESULYS & FCRTIOM CF THE
BLA* ECN  WAS ALLED TC TE LAFLACE ECh GIVING
CELIA2X(2)+DELYA2Y(2) - K(DELVA4X(ZI+LELTA4YIZ)) s O ,

K0 GIVES PURE LAPLACE SCLUTICA. &kaINF. GIVES FLRE SPLIME SCLLTIC
CAYIN = x = AMCUNT CF SPLINE ECA (EETHEEN C ANC IMF,)

RELSXN = RELAX FARAM b (BETHEEMN 1. AND 2.) MNCT LSEC

D L L L L Y L Y Y Y Y Y a Yot

DIMEMSION 2(50,2)

DIMENSION IMNER(101)

DIMEASION XP(2),YF(2),2F(2)

LF=d

WEITE(LP,1D)

FCRFATLL// £7H SUBROUTINE 26RID 7 »
MENG=220

Pl=2,1415926

BI6t.3E35

CAYSCAYIN

GET 2BASE WHICH WILL FAKE ALL ZF VALUES FCSITIVE £V AT LEAST
*25(2MAX=2MIN) AND FILL IN GRIL WITH ZERCS,

o000Nn

30

2PIN=ZFC(L)

2MAXSZF(1)

DC 20 K=2,N
IFCZPIRI=ZMAX) 14y20412
ZrAx=ZPIK)
IF(ZP(R}=ZNINI26,20,20
2PINa2P (K)

CONTINUE
ZRAPGESZMAX~ZMIN
ZEASEZ-ZNIN . 25%ZRAKGE
ZLL=Z8ASESZMAX
2LLE02ZUL20.
ZLL4G022UL %400,

0C 40 ¥=g,NX

DL 40 Jsi,ny
IF(201,J3=016)30,40,40
2tI,d)s0,

CCNTINVE

00s12
0g532
00514
[113%
cesie
gcs1?
casie
0051%
(11119
cos23

(11134
tosze
(11437
Co52¢
s
tosze
[33:731
ccsae
0521
LEs3e
(3
L8524
(33313
Lasze
[11rY4
£es2e
cogls
c054¢8
(13151
C0S4z
€054
00564
00565
CES4E
80547
(1111
(1111
[1:1374
0psss
o582
cess2
0554
1113
8055¢&
ap557
casse
apsse
LoS€g
cose
0cs5€z
cased
[1ET3)
COSES
Cos5¢ee
CEser
cosee
§05€S
cos2¢0
tesra



46~

4 AFF1x EACK POINT 2P VC NEBREST GRID PT. TARE AVG IF MORE THAN [ 1136
4 CAE MEAR FT. ALD ZB8SE FLUS 10°2FANGE ANG MANE NEGATIVE. 00572
c INITIALLY SET ESCH UNSET GRID PT TG VALUE CF AEAREST KAChN FT 00574
Coses 0es7s
c 0057¢
DC 230 Xo3,K 0ns7?
I=(XF (X} =X3) /DX¢1.5 gasre
IFLI*AX+1-T))70,70,60 [ {1141
60 JECYFIK)~Y1)/0Y41,.5 0g580
IFC O INY+1-0)27G,70,90 00581
70 RRITECLP,80) KoXP{K) o YPIK},2F (K) 0058%
(1) FORFPAT(1X 29HPOINT CUT CF RANGE KoXoYeZ = 15,3E15.4) 00583
6C 7C 110 aoses
90 1F(2(I,J)=2UL400) 20041304110 00588
100 2UX33)32015J342F (K)SZEASEZLL20 0052€
110 CCNTINUE o587
] noses
KFG=0 b0sSes
DC 3150 E=gyNx 0059¢
0C 350 Jsi,NY 00551
IFtZ2(1,J)-B161130,150,150 00592
130 MU=281,J) 220120 00593
IFIMIJI14E 245, 140 00594
140 201y433=ZtT5JI/NI42LL20 =20 ®ZFANGE 0059
GC 1C 350 0059¢
148 2(I,udc=1,E35 00587
NEGuNFGel 00598
450 CCONTINGE 0059¢
(4 €0600
0C 199 ITERS1,MRENG [ 1133
NAER=O ooe0e
CL 197 I=1,4NX 00602
CC 387 J=1,NY 60604
IFLZII,J)401G) 152,192,192 QO0EDS
152 IFC.=1)162,1€2,153 COEOE
153 IFLUPNER) 150,154,162 00607
154 ZIJMSABS(ZII,0-1)) noeoe
IF(ZIUN-B1G) 195,162,162 0060€
162 IF(1-1)172,172,363 00610
163 IFCIMNEWTLD) 164,160,923 72 00631
164 Z21J438BSHZ(I-1,J)) 60612
IF(Z21Jn=-8162195,172,172 006122
172 IF(J=0V1173,182,182 BOE1Yy
173 21JN=BBS(2(I,J41)) 00618
JFC(21UN~B16G) 295,182,182 COESE
182 IFC3-AX)163,192.192 00612
183 21J0s8BS(2¢141,0)) 0061t
IF(2IUn-B16)195,292,192 00€16
192 IFNENIJ) =D goeza
JFNER=D [{133]
GC ¥C 197 00622
195 IFNER (I ooez2
JFNER=S Bos24
ZtX4J)=21UN Qoeas
NAEW=ANEW+L 0062€
197 CCRTINLE ope2?
IF (MNEW) 200,200,199 00628
199  CCNTINUE 00629
200 CCNTINUE 20623¢
CC 202 Isi,NX 00631
DC z02 Joi,RY 00632

RA62=2BS(2(X,J7) 00632



201

=47~

IF(PR2-01G) 202,201,208
241,J4)aB2
CENTINUE

IFPFCVE THE NONM-DATA FCINIS 8Y SPFLYINMG PCIMT CVER-RELAXATICN
USIMG THE LAPLACE-SPLINE EQLATICN (CARRES PETFOC IS USEL)
sess

o000

205
2u08
€

500
810
830

840
560

870
580

610

€20
€630

650
700
[
1500
1510
1530

1540
1560
1870

DZRPSP=ZRANGE
REL2X=1.0

EFSz .01

IIM2x=100

CC 2100 IVER=1,ITMAR
OZRFS=0,

D2nax=0.

DC 2000 I=1,NX

OC 2000 Ja1,NY
20032(1,4)
IFC200-BIG)205,2000,2600
IF(200)2000,208,208
WGT=0,

2surso.

Irot
IF(1-13570,570,510
21MsPESLZ(I=14d3)
1F(21In-8163530,570,570
Iksy

WET=WGT41,-

ZEUP=ZSUMLZIN
IF(1-2)570,570,540
ZINFSABS(2(1=2,J) )
IF(2IrM-BI6)560,570,570
WGTzhGT4CAY

ZSUF=ZSUN=-CAT® (ZIPK=-2.°2Z1F)
IF{MX=I) 700,700,580
21P=RES(Z(1434J))
1F(2IP-BIGIG00,700,700
WET2MET+1 e

2SUreZSUN4ZIP
IF(3Ir)620,620,620
NGTEHGT+4 o *CAY
zsuruzsunoz.-cnv'tzxuozzrn
IF(MX~1-1)700,700,630
ZIPF=ABS(2(142,4))
IF(2IPP-B16)650,700,700
NGT=hGT+CAY

25Ur=ZSUN-CAY® (21PP-2,%21F)
CONTINE

JisC

1?(4'1)19?0.1970.19!0
2JHB2ESLZ (14
IF(1JH-BXS)1530.1510.1510
Jimg

HGT=NGTe1o

2SUPSZSUN+ZIN
IF(u=201570,157041540
2JHr=ABRS(2(1,9~-2})
IFC2JMX-BIG) 1560,1570,157¢C
WET=UGTeCAY
2SUPRZSUR-CAYS(ZIAN=2.%2JF)
IF(AY~$25700,2700,1580

COEES
(11344

00€72
ggez72
BCE74
00ere
(10343
00677
coere
[11:141
toeas
coees
aueez
oges:
00684
coees
ooese
Coea?
ooeae
00685
0068¢
00€51
00682
00632
00EsS4a
[1:{11]



1860
16400

1610

se20
1630

1680
1700
c

2080
enet

k068
2070

2080

2100
2120
[

TuPsBS(2ML0eL))
1F(2JP-B1G1 1600417001700
MET2RGT444

ISUF=28UN4ZIP
IFLurIL620,1620,1640
WGYSRGT oL *CAY
ISUFeZSUNIZLSCAYR (25F420F)
TF(NY=1=031700,1700,1630
2JPFaABSLZ(1yd02))
IFC2JPP~B1G)1650,4700,4700
MGTehGT4CAY

25UPz2SUM=CAY® (2JPP=2.92JF)
CCNTINVE

02228UM/NCT=200
D2RPS=0ZRYSED2%02
0OZMAXsAMAKL (ABS (D2} yOZNAX)
I81,J)2200+02Z°RELAX
CONTINUE

DZRrFS=SORT (D2RNS/NPG)
RYIRFSaDZRFS/DZRISP
DZRrEPoDZFNS
OZMEXFsD2ZFAX/Z2RANGE

NRITECLF92050) ITER,RELAX,RIRES,DINAXF
FCREAT(1544H woFgally TH RECTFS.6y 48B4 EIMAX/ZRANGE= FSo? D
IF LITER-20*(ITER/20052100,208042400

NCaRTRES#1.

IFIRELAX-1,~RTRNS)2068,2060,2080
IF(RTRMS~4899 ) 20704210042400

TEYo (RTRNS4RELAX=14) ZRELAY
RTJSCaTPYYTRY/ZRIRNS
DEN®14¢50RT(1.~RTUSQY
WC23,/0EN

CONTINUE
RELAXOWC=e25% (24~

WC)
Ft CZMAXF/ (14-RTRNS)~EFS)2420,2420,2400

I
CONTIMUE
CCNTINUE

[

2400
2s00

2¢1,J)3AB5(2(1,J))+28ASE=104*ZRANGE

CONTINUE

RETLRN

END

PROGRAM VARIABLES

13 oozse 1
816 032y v
cay 00040 IKAEW
DEN 00270  ITER
01 00341 1ThAx
DaKAx 00252
DZFAXS 00341
D2RMS 00272 JFAER
D2RNSP 0022?
EFS 002085 LF

To30?

0C 2500 Isi,NX
0C 8800 J=14NY
1FL2014)-B16) 2400,2500,2800

STATEMENT AMUMBERS

(3]

RELAX
RIRNS

2uLe0
TULaoo

-8y



110  006és
430  co70e
0 00712
168 00732
180 00740
182  0077¢
163 1003
154  0100¢
162 01021
163  0102¢
164 01032
ATE  0104¢

FORTRAN CIAGACSVIC RESLLYS FOR

HULL STATEMENT FUMBERS
1500 00

IGRID

¢

02302 ¢

012¢8
01274
01307
01324
01337
01382
€1387
01372
€1404
0343é
01424
01437

0ie28
01640
[2111]
90023
61780
[2301)
0i7ee
020113
Q2022
02043
02054
02070

~69-



CLLY .Y 7.

S FCRIRAN (GLoD)/PSCS

SUBRCUTINE SMOOTHEZ NRyNY,NSH)
GIVEN ARRAY 2{IsJ)s1miyNX p Jud

13

THE ShEEP IS ALTERNATELY SN TC ME AND ME TC She
ZXX DND 2VY ARE ASSUFED TC GE 2ERC AT EOGES

UNUSEC POINTS IN 2 SHCLLD BE oGEe 10738
VERSICH NC. ! IMPROVED EDGIMNG

CCEAMCGRAFHY ENR
DIMENSION Z(S0,2)
Lbad

WRITE(LP,10)
fcalll(/ll 184 SUBRCUTINE SMCCY
IFC(MSMILO04400, R0

B16=49EI5

R=e 8574,

£C 230 1Tsl,NSH
110L0=3Y-13¥/2) %2

DL 200 II=4,NX
1=11C00%114(1=1T000) * (KX+2=-11)
TINIP= (] il'(N!-l)

DC 300 JJ=iyN
J'!‘Cﬁﬂ'ddo(l-!!ﬂﬂﬂl'(N'Oi-JJ)
21432(14J)
IF(I!J‘BIG)ZIOyEtO.SUO

ELE=0.
IFLIINTP) 230,230,245

cC1/69

h s

DELZXR2(1-1,J) #2{1¢1,J)=21J-21J

IF(CEL2X~B16) 220,230,230
BEL2=0EL2X
IFLEJ=1) % (NY~J) ) 250,250,226
DELZY=2(I,J~1)42(2yde1)=21J-210
IFICEL2Y~EIG)240,2504280
DEL 2=GEL240ELR2Y
2(3yJ)s21J4DEL2*R

CCNTINUE

CONTIRUE

RETLRM

END

PROGRAK VARIABLES

00033 BIG 00048 DELEY
0004s  DELZ 00030 1
00043 DEL2X 0027 11
STATERENT NUMBERS ’
10 00coo g10 00203
20 00106 218 00207
FORTRAN CIAGNCSTIC RESLLIS POR
SMCCYH P 00360 € 00000 D

NO ERRCRS

oozee
goe2e

SFCOTH

AND ASPRDy1,2,3 o
LAPLACIAN SMOOQTHING 1§ APFLIED T0 2 NSM TIMES €Y PEINR t' ThE
QFERATION 287 & 25 (AVI2042S92E92W)=2) »

1INTP
1toD0

3oz08/74

238
aue

00238
00858

J ocoes R

Jé 00034 p2 4

if
280 00893 330 ooers
300 00280 400 00304

-0G6-



00022
00034
00016
coosy

NS PCRYRAN (4,0)/08CS
SLBRCUTINE XLINES(ZoNXoNYyX19V¥49XLY¥Ly2BASEHLEPC)
ORAM LINES ALONG THE SURFACE IM X DIRECTICA.
ﬂlﬂlhalﬂl 280,2)

HRIII(IP.IDBO

FCRPAT (/774 16K SUBRCLIINE XLIMES /)
NXMjekx=1

NYMianveq

OX s(XL-X3)/NXNY

CY stvL-Yi)/NVYNY

BI16G = .9E39

Jeot = 0

0C 1300 Jll.N'.tBFB

Yu s v D ( J=1)

JCOt =

JEVEN ll-.ODO

0C 1300 11 =1,NxNg

1= 4CDD®*11 ¢ JEVEh‘(Il'i 224}
INXY = I ¢JCOD~JEVE

Xl = X3 eCx®(]=1)

XMXTs X14CX® (INXT=1)

11 s 2L )

INXT & ZUINXT,J)

IFU1T=3) 14009440091440
CALL PLOTFIX1yYJy20A8E,13)
JF(214-816)2120,3340,3440
CALL FLOTF(XI,YJ,21J,12)

IF(21J~B16)13560,121042240
IFCIAXT=B36)4220411490,319C
CALL FLOTFIXT,YJ920A8E922)
CALL FLCTE(XNXT,YJ,2B8SE,12)
1F(2NXT1~D1G)1220,2220,4230
CALL PLCTF(XNXToYJy2NNT,18)

TFCI1¢4-N>31300,1290,1250
TEE2ANY-B16)126041300,230¢
CALL PLOTFUXNXT 9YJy2805E912)

CONTINUE
RETLRN
END
PROGRAF VARIABLES
(319 0003z 11 000ek
113 00034 Inxt Qo007
by oooze J 00011
1 00033 JEVER
SYAVEMEMNT AUNDERS
00000 1120 00242 1160  002%8
00z230 1140 Q0251 1190 0Died

4100

FORTRAN DJAGACYTIC RESLLIS FOR KLINES

JUDB
Nll!

30/0e/28

[TF33)
00304

AYRY
X

1830
&8¢

00312
€00

0002r
0008
0oous

1260
1300

\L)
14
Iuxt

ooses
00333

-1~



-52=-

XLIMNES F 00431 C 80000 D 00000
NO ERRCKS



LY.}

Q0022

NS FCRTRAN (4.0)/rsC8
SUBRQUTINE YLINES(Z,AN,NYyX1,¥1yXL oYL 2BASESLSFC)
DRA® LINES ALONG SURFACE IN Y DIRECTXON
DIMEASION ZU50,2)
Fal

WRITE(LP,50)

FCRFATE//7/ 18H SUBRCUTINE YLINES /)
Nxhis tx-q

NYN1® NY=-3

0Xx & (XL=x1D/NXNM1

0Y = (YL-Y1}/NYMY

816G s ,9E29

1¢0L = 0

DC 300 I =4,NX,LSPC !
1¢DC = 3-300D

1EVENs 31+1000

X1 = x4 ¢ Ox*(1-1)

DC 300 JJ = $yNYNL

J = 10CD*JS ¢ TEVEN® (AY41-04)

JAXT = g ¢ 1000 - IEVEN

YJ 5 vs 4 OYY(J=1)

YAXT a Y1 4 OVS(INXT=1)

21 = 2(140)

ZAXY = Z(1,JNXT) !

IF(.J=201004100,340

CALL FLCTF(X1yYJy2BASE13)
1F(210-B16112043404340
CALL PLCTPUXISYJy210y12)

IF21J~B16) 16042105220
IFC2AXT~B1G) 2204190,150
CALL FLCTF(X1,YJy20A8E,12)
CALL FLCTF(XIoVYNXT,)20ASE,12)
IFL2nXT=B1G) 220,230,220

CALL PLOTEEXIoYNXT,ZNRT,22)

IF(uJei-NY) 300,250,250
IFCZMXT=B16) 260,300,200
CALL FLOTFIXI,YNXT,2805E,12)

CUNTINVE

RETLRN

EMD

PROGRAN VARIABLES

BlG oooz? TEVEM 00034 JNXT
or 00024 pL4 44 oooor LP
oy 00832 J 00013 AXNS
1 00032 Ju

go02e

STATEMENT MULMBERS

50
100

00000 © 120 Qo242 160 00&%¢
00230 160 nozss 180 00263

FORTRAN DIAGNCSTIC RESLLIS FCF YLINES

3o0/08/71
ooags

00845
o0ase

L ALE
Yy

830
28¢

00342
00330

90037
00068
00046

260
300

YNXY
L3t
nny

00328
003y

-gC—



-54=

YLIMNES F 00431 C ao0oe D goooo
NO ERRCRS



55—

NS FCRYRAS (4.0)/rSCS
SLEBFCUTINE BLINES(Z,MXpNYyX1,Y1,3L,YLy2B)

30/08s73

¢ PLOYS BCUNDARY OF THE EASE SND wAFICUS VERTICAL LIMES.
c
PINEMSICN Z¢50,2)
LF=2
WRITE(LP,20)
10 FCRMATL///718H SLEROUTIME ELIMES /)
NXMicNXe}
NYMioNY=1
DXx= (XL=X1) /XML
OV LYL=-V1)/7KYNL
B1G*.8E3S
F2sz.0
F2sl.0
c ThCEIGSF2°BI6
[ #BIM LCCP OVER ALL PCINTS CF GRIC.
c
4
OC 400 Ieg,NXML
tt 400 JJs1yNYHL
IF(IO&'(IIZ))BU,7D'OB
70 JERY =,
L1 CCN!INUE
XI=3148X® (1-1)
YIS Y1eDY* (J=1)
200=22(1,4J)
201s243,4¢1) :
213521143,J4%)
2303Z(1+1,0)
c
00 IF(200+201-BI62102,210,110
102 IF(I~1)104s108,304
104 IFCZCI=1y.)4Z(1=14J41)~TNCDIG) 306, 10E,108
106  IF(2104Z11-TW0BIG)S10,120,108
188  CALL FLOTFCXI,YJ9ZBy1d)
CALL FLCTF(XIyYJ+LVe2E412)
[
110 JF(2004230-BIG)112,120,12C
112 IF(.~1313451184314
114 IFCZ2(15J=31)¢Z(1¢1,J-1)-Th(DI6)212€,118,138
136 IF{203+211-TWCB1G)120,1205118
118 CALL FLCTFIXI,¥J92ZBy3id)
¢ CALL PLCTFEXY4DR,Ydp2E912)
420  JF(F2-3.5)14D4140,121
c
121 IF(2004211-B1G) 122, 330,33C
122  IF(2104201-BIG)130y224y124
124 IF12104203-2.%016)12€4126,130
126 CALL PLCTF(XIyYJ,y28,32)
c CALL FLOTF{XI¢DXyYJeLYy28,12)
130  IF(2400203-BIG)132,340,240
432  IF(2004213-BIG) 240,134,134
136 IFC200¢213-2.°BIGY13€ 41365140
336 CALL FLCTF(XIyYJeOY,2E913)

CALL PLOTF(X1¢DX,YJp2Ey12)

o082
50871
t087z
o0erz
60874
00878
toeze
c8877
ooaze
soere
coeet
coses
coee:
coeez
c088
goees
toeee
coee?
Goese
coeec
toast
tEesa
c68sz
coes2
BGeca
ccess
a08se
coesz
ccese
£o8ss
£Lsot
€050
costz
ITTTH
€os04
cos0e
£os0E
60507
teeoe
[TITT
[T1313
£0S31
cos1E
60532
£oS34
t8s1¢
8C53€
[T13Y]
sos1e
80515
€06zL
£esaa
[33TH
cos2:2
cosza
coezs
tosze
cosa?
tosze
0082%



215

220
228

230
238

240
248

250
288

IFC(I-AXM1) 150,142,150
1£(2100211-B1G) 144y150,15L
CALL PLCTFIXIODXYI)2E94 M)
CALL FLOTFIXIeDX,YJeCY 28412}

I6C.-AYM13160,15241€0
1F(204+4211-B1G) 154,160,160
COLL FLCTFUXI,YJ4CY2E,23)
CALL PLGTF{XI®DX,YJeCY, 20,120

TFIF2-1,5)165,2804260

NLe(
IF(200-816)2209215,218

NLnhLed

ICaley

JC= 41
1F(201-B1G) 230,225,228

NLabL+d

ICaleg

Jise
IF(251-BIG) 200,235,238

NiabLel

IC=]

Jla,
IF(210-B1G) 250,245,248

NLabued

1c=1
JCoyg

IFIMU-1)2€042559260

X1CzX44DX* {IC=1)

YJCsY140Y® (JC~1)

CALL PLCTF(XICyYJGCy28 9i3)
CALL PLOTPUIXIC,YJCyZ2(1CyJL)42)
CCNTINUE

CCNYINLE

RETLEN
END

PROGRAM VARIABLES

goga2

[:214 oooed 1¢

ox 0003¢ d

oy 00064 Je

Fe 00035 JJ

1 90007 LF

STATENENT AUNBERS

00000 1080 00302 24
00220 110 00321 122
00224 112 00327 124
oo02se 114 00334 126
00:60 116 00342 130
00z¢S 118 00381 132
90274 120 po370 134

FORTRAN DIAGNCSTIC RESULTS FOR

00061
ogo11
ooos3
00032

[ELLT
00450
004586

BLINES

Ny

- AXM

Nred
THOBIG

00044
00047
00053
08081

-gC~
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NULL STATEMENT MUMBERS
c190 100

ELINES F 01101 ¢ 00000 O gcooo



-58-

#S FCRIRAN (4a0)/PSCS 30708773

SLBRCUTINE CCN3L (lyll.k'.l&n‘l’ﬁﬁaﬁlgILE"tOEEL-&LEIQLSl)

PLCTS CONTCURS CF ARRAY 2 CM 2«L FICTL

PATIERNED AFTER U OF CFICAGC COMTCLR ﬂuu?llES SUFFLIED BY ¥ PLETY.
CLC-31200 JDY CCEANCGRAFHY/EYE CEC/68

IMNFLYS
2 = BERAY CF HGYS YO EE CCNTCLREL,PLST BE CIPEMSICAES SAME AS
16 *AIN, PCINTS WHERE 2 LMCEFIMEC SHOLLD BE +GE. 10°%3S o
BXyAY = BCa OF PTS IN X AMD Y CIRECTICAS. THE 3AST SUB. IS X AND
CCES RIGHY o THE ZMC 1S Y AML GCES LFWARC,
X1,Y1 = CLCRDS. CF FYt(1,1) IN CATA LNITS
C34LY = X AND Y SFACING IN CAT2 LAITS
2LEV = ARFAY OF CONTCLK LEVELS.
LABEL = ARRAY OF INFG. CM LAEELS TC GC Ch CCMTCURS.
D915293 eee MFBER CF LIGIYS AFTER LECINAL,
-1 SLPRESS CECIMEL C» CCAVCLFR LAEELS.
=3 SUPRESS LAEELS CMA CCMICURS,.
- MOTEsee LABEL IS ACY IPFLENENTED hERE
NLEV = NC. OF CCAYDUK LEVELS.
LSY = SFALING OF LAEBELS ALCMG CCATCLES IM IPCHES (ROUGHLY)
AGTE eee LSI IS NCT IPFLEFEMTED MERE.
FLOTS PUST BE OPEMEL AMD CLCSEC EXTERMAL TC THIS ECUTIME EY CALLS
OF TFE FOFM eee
CALL PLOTS(BLFFER,LENGTH,LLA) CFEAS FLCT
CALL PLCT(X KIGHY EDGE 5 Dey=3) - CLCSE FLCT
CALL FLCT(De900s55€) FINAL END CF FLLT TAFE

L e e e R K L R L L L L L L L L L L L LY T,

DIMEMSICN 2(50,50}
CIMEASION ZLEVIZ),LBEEL(2)
CIRERSICM XC(EI4YC(E)

INITIBLIZE.

LY

a5

LF=3

WRITE(LP,30)
FCRPATC//7184 SLBROUTINE CCAZC /)
IFCMLEVI450,450,15
NFL=2

AXMioAXel
NYMISNY=1
BI6548EIS
ThCEIG=RIC®2.
P122,1415926
F2az.0

Fzoie0
NCORToh.1~F2

FAIF LCCP OVER ALL PCINTS OF GRIC.

oonn

CC 400 I=2,kXMl
DC 400 JJ=lyNYNE

Jude
IF(I-2%(I/2))80,470,80
JaNt=JJ

CONTIMLE
Xlax1eLX®(I-13

00968
C08ES
00970
00571
cos7z
cogr3
00874
Cog2E
BOS7E
€077
oosre
o0srs
cosec
£0g01
o0gez
tosel
coses
ogses
[3:3-2-13
oose?
ooses
cosas
cosso
[11:2:8
6099z

aoesa
o0sss

1003
01002

01028

- 0302€

3027



YJEY140Y® (J=1) 01028

2008281,0) o102s
20102(1,J41) 0103¢
1132(141,J01) 02031
Z4052(104,400 01032

[ 01033
[3 INITIALIZE CONTCUR(Z,4) AMD SKIF IF A0 LIAES. 01034
[ . eavsy 01038
[ 01036
CALt 2CCRA(ZLEVNPLyNLyXC,¥C)2005201423142104NCOR) 01037

IF (NCCR=NCORT) 400,400,290 01038

290  CCNTINUE 0102¢
[ 01060
0C POR EACH CONTOUR LEVEL. 01041

C VBNV ITINBRONIIIVINSSY qsvavaneen 04042
c 01042
0C 370 LEVal,NLEV Ca00%

CALL ZLEVEL(ZLEV(LEV) sNPLyKLyXCyYC 32004201 92115210 ,NCORD 01048
IF¢NL) 320,370,300 0304¢

300 DC 260 ILog,NL €104
IFLLaNFLOIL 01048
IFL1a1PLL=NPLOL 0104S
IFLEaIPLLeL 01080

[ 01054
PLOY CONTCUR LINES, 0105¢

eV oIS SESIVVOINOUIISTIBAFVIFIINSITTIFRIBINFIZNNGNNIGG 01082

03084
CALL FLOTF(XXexXCUIPLL)I®DX ) YJ4YCITFLL)PDY2LEVILEY),13) 01058
CALL PLOTFAXIeXCIIPL2)PDX,YJ4YCLIFL2)%0Y,2LEVILEV) ,32) 04056
CALL FLCTRUXT4XCUIPLLI®DXyYUoYCUIFLLI*DY ZLEVILEY) 32) 03057
360  CCNTIMUE ci058
370  CCNVINUE 01089
400  CCNTIMUE 01060
460  REVLRN 010814
END o0108%
FROGRAP VARIABLES
Qo047 816 00415 IFLL oooe? NCORT Guos? [ 2] 00078 YJ
codel Fi 0007¢ J o0gi11 NL ooase ThCEIC 00400 200
0goro 1 00074 Jd [ 13T NPL coco? g 20103 201
00114 It 00142 LEY 0084z NXNML 00074 1 ] 00107 210
00116 IFLY ouod? LP 06044 AYNL (TIP3 W 00108 E23Y
co117 1fL2 ootg2 NCCR
STATEFENT ALMBERS
10 00000 70 00300 290 00253 3¢0  0050¢ 406 co0s2s 450 00083

15 00&21 80 80304 300 00401 310 00515
FCRTRAN LIAGACSTIC RESLLYS FCR (4437

COND 12 o0o0L4d ¢ oaooo o ooone
NO ERRLRS

_6;—



-58-

#S FCRIRAN (4a0)/PSCS 30708773

SLBRCUTINE CCN3L tz.sx.nv.x&.v:.cn.nt,stn.tassL.azsu.Lsx)

PLCTS CONTCURS CF ARRAY 2 CM 2«L FICTL

PATIERNED AFTER U OF CFICAGC COMTCLR ﬂQHTXlES SUFFLIED BY ¥ PLETY.
CLC-31200 JDY CCEANCGRAFHY/EYE CEC/s68

IMNFLYS
2 = BRRAY CF HGYS YO EE CCNTCLFEL,PLST BE CIPEMSICAES SAME AS
1n ¥AIN, PCINTS WHERE 2 LMCEFIMEC SHOLLD BE +GE. 109935 o
BXyAY = BCa OF PTS IN X AMD Y CIRECTICAS. THE 3AST SUB. IS X AND
CCES RIGHY o THE ZMC IS Y AML GCES LFWAFRC,
X1,Y1 = CLCRDS. CF FYt(1,1) IN CATA LNITS
C34LY = X AND Y SFACING IM CAT2 LAITS
2LEV = ARFAY OF CONTCLK LEVELS.
LABEL = ARRAY OF INFG. CM LAEELS TC GC Ch CCMTCURS.
D925293 eee MFBER CF LIGIYS AFTER LECINAL,
-1 SLPRESS CECIMEL C» CCAVCLF LAEELS.
=3 SUPRESS LAEELS CMA CCMICURS,
- MOTEsee LABEL IS ACY IPFLENENTED hERE
NLEV = NC. OF CCAYDUK LEVELS.
LSY = SFALING OF LAEBELS ALCMG CCATCLES IM IPCHES (ROUGHLY)
AGTE eee LSI IS NCT IPFLEFEMTED MERE.
FLOTS PUST BE OPEMEL AMD CLCSEC EXTERMAL TC THIS ECUTIME EY CALLS
OF TFE FOFM eee
CALL PLOTS(BLFFER,LENGTH,LLM) CFEAS FLCT
CALL PLCT(X KIGHY EDGE 5 Dey=3) - CLCSE FLCT
CALL FLCT(De 9005552 FINAL END CF FLLT TAFE

L e e e R K e R L L L L L L L L L L L LY T,

DIMEMSICN 2(50,50}
CIMEASION ZLEVIZ),LBEEL(2)
CIRERSICM XC (&) 4YC(E)

INITIBLIZE.

LY

a5

LF=3

WRITE(LP,30)
FCRPATC//7184 SLBROUTINE CCAZE /)
IFCMLEV) 450,450,15
NFL=2

AXMioAXel
NYMISNY=1
BI654SEIS
ThCEIG=RIC®2.
P122,1415926
F2az.0

Fzoie0
NCORToh.3~F2

FAIF LCCP OVER ALL PCINTS OF GRIC.

oonn

CC 400 I=2,kXM1
DC 400 JJ=lyNYNME

Jude
IF(1-2%(I/2))80,470,80
JaNt~JJ

CONTIMLE
Xlax1eLX®(I-13

00968
C08ES
00970
00571
cos7e
cogr3
00874
(21743
BOS7E
€077
oosre
o0srs
cosec
£0g03
o0gez
cosel
coses
ogses
Dosee
cose?
ooses
coses
cosso
[11:28
6099z

aoesa
o0sss

1003
01002

01028

- 0302€

L3027



YJEY140Y® (J=1) 01028

2008281,0) o102s
20102(1,J41) 0103¢
21122(1¢1,J01) 02031
Z4052(104,400 01032
[ 01033
3 INITIALIZE CONTCUR(Z,4) AMD SKIF IF A0 LIAES. 01034
[ . eavsy 01038
c 01036
CALL 2CCRA(ZLEVNPLyNLyXC,¥C)2005201423142104NCOR) 01037
IF (NCCR=NCORT) 400,400,290 01038
290 CCNTINUE 2102¢
[ 01060
0C POR EACH CONTOUR LEVEL. 01041
[ ssvesvavne VONIBIVINIIIINISAITVISIVINY 03042
c 01042
0C 370 LEVsl,NLEV Ca00%
CALL ZLEVEL(ZLEV(LEV) sNPLyKLyXCyYC 32004201 92115220 ,NCORD 01048
IF (ML) 320,370,300 0304¢
300 DC 260 ILog,NL €304
IFLLaNFLOIL 01048
IFL1a1PLL=NPLsL  ~ 0104S
IFAZaIPLLeL 01080
[ 01054
c PLO UR LINES, 0105¢
Ceossvren eV oIS OSSNV IINOUIISIBAFNIFIINSIITRBIBINIFIZINGNGG 01082
03054
CALL FLOTF(XI#XCIIPL1)®DX,YJ4YCITFLI)YOY,2LEVILEY),13) 01088
CALL PLCTF{XIoXCIIPL2)®DXoYJ4YCLIFL2) *0Y,2LEVILEV) ,32) 04056
CALL FLCTF(XI4XCEIPLLI®DXyYJYCCIFLL) *DY ZLEVILEVD 932) 03057
360  CCNTINUE o105
370 CONTINGE 01089
400  CCNTINUE 01060
450  REVLRN 01081
END 01065
FROGRAP VAKIABLES
00047 816 00115 1FLL 00087 NCORT wos? F1 00076 vy
£0061 Fi 0007¢ J 00111 NL 00052 ThCEIC 00400 200
00070 1 00073 ) 00641 NPL cuc0? X 20103 204
00114 I 00133  LEY D00uE NXNY 00074 x3 00407 10
00116 15Ls [TIEN] P 06044 NYNL [T " 001308 E1YY
£0117 1FL2 [TITH NCCR
STATEFENT ALMBERS
10 00000 70 00300 290 00253 3¢0  QDS0¢ 406 00828 450 00BA3

15 00&21 80 80304 300 00401 310 00515
FCRTRAN LIAGACSTIC RESLLYS FCR (44317

COND 12 o0o0L4d C oaooo & ooone
NO ERRLRS

_6;—



XS FCRTRAN 4s0)/PSCS 20s08s71
SUBECUTINE DATA3DAZoNXyNY X19¥3,0XoCY s XPsYP 92PNy LABFT) 01062
¢ FLOTS DATZ PTS ON 3~ FICIURE 03064
- 01065
c ¥FoYEs2P » ARRAYS OF FCSITICAS AN HGTS GF CATS PTS (DATA LAINE) 0506¢
c N = SIZE CF XP,YP,2FP, 01067
© LABFY = 0y1y253ace NLF. FIGS. APTER CEC. 10 CATA F7 LAEELS 01068
€ = 1 OMIT DECIMAL 0106$
¢ = =2 CHIT LABELS CA 0BT FCINIS 0407¢
¢ = =3 ONIT DATA POINS ALTCGETHER 03074
c . 0107¢
DINENSION 2(50,2) 01072
DINEASION XPUZ),YFL2) 526 (2) 01074
LF=} 01075
WRTTE(LPy10) 01078
10 FCRRAT(//7 13H SUBROUTINE 0STA3D /) 01077
81G=.9E3B 01076
IECLABRT4A) 220,220,350 01079
190 £C #10 KX=i,N 1080
12 XPR)-X1)/DRe1L8 - 1084
TF(1%(NXe1+70) 240,210,198 01082
499 JmCYFIK)=Y11/DY+1.5 01082
TFCL®INY41-001 210,210,192 61084
192 IF(I(1,41-B16)193,2305210 010¢8
193 XFK=X19¢I-1)0X 0108¢
VPKaY14{J=1) DY 1087
CALL VISIEL(XPKyYPKyZ(1yJ3,ISEE,0) 0108¢
1F (1SEE) 210,210,198 o108¢
198 CALL PROJEXPK,YPKpZUIpd) 43PIC,YFIC,0) 01090
CALL SYNOCLIXPIC =402,YPIC 40354065319, 00s3) 01091
CALL SYMBCL(XPIC =402,VPIC =o03;0 06510500 y1) 01093
18 (LABPT42) 220,210,200 01093
200  CALL MUMBERCXPIC $.0B,YPIC 5.07+2¢Xy3) 900 sLABFTD 0109
810  GONTINUE 01093
220  RETULRN 0108¢
2] 01097
PROGRAY VBAIABLES
00013 BI6 00030  ISEE L LTTUI 60022
00021 I oo0zz 9 0s00? AP 60024

STATEMENT AUMBERS

10
190

DATA3D
WO ERRCRS

00000 191 ooise 193 00477
00133 492 00173 198 00231

FORTRAN DIAGNOSTIC RESULTS FOR DATA3D

¢ ogk2z ¢ gogoo 0 oocoo

2L¢

co30s

XP1C
FK

&10

(1213

00036
00026

Yelc

K

00333



MS FCRTRAN (4.0)/PF50S 3c/08s71

SUBROUTIME INSIOE (NyVoX8y¥B9AE,INL) 01088
c GIVEN A PCINT X,¥ ANG IME SERIES XBUIK),YBEK) (Kol.esNB) CEFIMING 01094
c VERVICES CF A CLOSED FCLYGChe IMC IS SET TC & IF THE FCIMT 18 IM g1100
[ THE FOLYGCN AND 0 XIF CLYSIDE. EACH TIME & MEW SET CF BCLMG FCINIS (04103
4 1S INTRODLCED IND SHCLLD E€ SET 7€ 899 ON INPLT. 04102
c 21 18 BEST TO DO A SERIES OF Y FCR A SINGLE FIXED X 01102
¢ METHCC ose A COUNT IS WMAGE CF THE NCo OF TIFES THE BOUNCDHV (134 01104
< THE PERIOTAN THRU (X,Y) SCUTE CF (Xy¥)4 Bb CCD COUNT IMNCICAVES ﬂltﬂ!
c THE PCINT 1S INSIDE 4 EVEM INGICATES OUTSILE. 0110¢
c SEE A LCNG NAY FRCM ELCLIL EY CCNSTANCE REJC P 174 o 03107
c CLEZNCGRAFHY EME CCT/69 01108
< 01108
CIMENSION XBE2)4¥8(2)yYCLE0D 04530
IFINB) 10420420 01113
10 INDsg C111¢
RETLRM 61243
20 IPCINC=-998)30440,30 Bi18¢
0 LECX=XPREV)40,300,40 C111¢
[ . 0111¢
40 XFREVEX 01117
NCs( 01318
0C £00 Kai,NB 04118
KFLsRe4=K¥ (K/NBS (2231
Khng ci121
IFOB(K)~XBIKP1)) 0,800,450 0i12s
80 KhakFy 01123
60 KESKeKFLakN 01324
IFEX-xB{KE)) 80,930,200 01128
(1 TF x=XBIXW))12004200,50 t112¢
QK NC=ACet 0i127
SLOFE® (YD UIKE)=YE (KNI )/ (XDIKE)=XB(KNW)) 0312t
YCC(RC)aYBIKH) & (X=XB(KW))PELCFE c1129
200  CCMTINUE 01130
[ 01131
300 IMnD20 C133s
1 (M) 340,340,340 04132
310 BC 220 KeiyNG 01334
TE(YCIN)-Y) 320,330,230 04338
320 IND=1-IND 0113¢
330  CONTIMGE 01127
340  FETLRN G113e
EMD £3123%
PROGRAY VARIABLES
000%6 K 00057 KFi 0005« NG coose
00064 KE gooe0 L] 00062 SLCPE

STATEMENT ALMDERS

10
20
30

INSILE
NO ERRCRS

00154 40 t0474 80 00541 &LO0  00&74&
[13}1 50 0022} 90 0047 360 €030«
LLFUTY o0 gozae

FOFTRAN DIAGNCSTIC RESLLTS FOR INSI0E

] 00424 € oogcoo D ocooo

KFREY

310
e

80314
00328

330
340

00308
00338



ANOO0OONO000O00

120

-62-

S FCRIRAR (4e0)/PSCS 30/708s71

SLBECLTINE PLCTP(X,Y,2,IPCSIMN)
IFOS & 2 MOVE TO FROJEX,Y,2) WITk FEN CChAe
= 3 MCVE TC FRCJ(DyVs2) wITE PEN LFe
=32 ORAW IN THE VISIELE FCRYICA CF THE LINE TC FECUiXeY92).
IF NCNE VISIPLE,LC MCTFINGe THE LINE SHOLLD EE SKHCRT
ENUFF T0 CCNTRIN AT MCST CAE VISIELE AND CNE INVISIELE
PCRTICM. 1FCS CM FREVICLS CALL PLST NAVE BEEM 12 CF 13.
=313 MCVE TC PRLJEX,Y¥y2} #1Th PEN UF JF VISIBLE. CTFEERISE
CC NCTHING.
=22 SAME AS 1% CSLY HEAVY LINE. -
=32  SAPE AS 12 CNLY DCTTEC LIKRE.
RCUTIMES VISIBL AND FRCJ PUST BE SET LP BEFCRE AMY CALLS IC PLCTF.

IFDS=2 CR 3 -

LF=3

IFCE=JIPCSIN

CALL FROJIX,Y3Z3XFIC,YFIC,03
IFUIFCS~10010,10,20

CALE PLCT(XPIC, YPIC,IFCS)
RETLERA

1F08=12 CF 13

ITYFE=IPOS/30
JFOS=10+IFCS~ITYFE®1D
CBLL VISIBLUXsYy2,ISEE4D)
IFCIFCS~13)80,680,60

IFQS = 13

IFCISEERSC0, 500,70
CALL FLCTMYUXPIC,YPIC,3,0)
GC 1T 500

IFQS =
8cTe E&B FC!hIS VISIBLE CF MEITFER VISIBLE.

IFC(ISEEB+ISEE~21)500,100,9¢C
CALL FLOTAY(XPIC,;YPIC9E»ITYFE)
6¢ 1C 580

CME EMC OMLY VISIELE. EINSRY SEARCh FOR ELGE CF BARRIER.

xta)e
YL=yE

2Le28 .
1SEEL=ISEED
Xiay

Yi=y

2Laz
1SEEU=ISEE

DC 340 Iﬂlolﬂ
xFo (XLOXU
Yoz EYLeYY
Zrnlllﬂzul'.ﬁ

CALL VISIELCXMyYMy2¥,ISEEP,0)
zr(lsettoIssen-x)lan.azn.:an
Xtaxe

L=y

ZL=2r

03340
01141
Ci342
83142
03344
01148
03134E
1147
0114¢
0114¢
01158

0135¢€
83168



130

140

180

JISEEUSISEEN
GG 1C 160
Xtadh

YioyR

2L=20
ISEELSISEEN
CCNVINE

CALL PROJUXM,YM 4 7M, XMFIC,YHFIC 08
CALL PLCTAYIXMPIC,YNPIC,241SEE ITYPE)
IF(ISEE)S00,5009150

CALL FLOTAYUXPIC,YPIC»24XVYFED

SET UP ENC POINT FOR DEXT CALL

REeX
Ye=y

2Es2
XEPICSXPIC
YEPIC=YPIC
1SEEB=1ISEE
RETLRN
END

PROGRAP VARIABLES

b3 00042 1SEEV
1FCS 00044 1tvre
1ISEE 00000 P
ISEED goo021 X8
ISEEL gooes XBPIC
ISEEP 00047 X

STATEMENT NUMDERS

7
10
20

00403 80 0043¢ 13
0oii0 60 00143 L]
008186 70 0Da4?

FORTRAN OIAGNCSTIC RESLLES FOR

NULL STATEMENT MUMBERY
80 7

PLOTP

? Oowip O 00000 © 90000

00048
00058
00003
00034
oocas

00458
[13{.1}

FLCTR

XM
xnP2C
xPI6

ve

100
180

00472
00246

130
280

(1133
ooger

0003¢
0003
ooo2?
00052
00040

150
$00

00323
80331



-6l=

#S FCRTRAR (4.0)/PSCS 30788771
SLBFCLTINE FRCJ(X3V329XFI0sYFIC,I0D) gizza
c FROLECT FLIAT X4Y,2 CATC FCINT XFIC,YFIC CF FRCJECTICN FLOME. 0122%
[4 FICKLF RyTHETA,FrI; XCENTHYCENT Ch 1SY FREL. CALL hITH IAL=1, cazat
[ FICKUF 2CEMTZMAG4XCFL,YCFL,SCL €N 200 FREL. CALL WITH IMLo2. 1227
c USE INC=0 FCR ALL NCRPEAL CALLS. gizae
c FCCAL FYSFTEXCENY,YCENTo2CERT) 4 FTURSTHEYB,FFI) 0a2z¢
C FRCus FLAME AT FY(XCEMNT,VCERYZ2CENY) & PT(F-1,TRETA,PHI) 6123
c TrE K VECICR SPEARS THE FICTLRE 2T XCFL,YCFL IM FICTURE CCCRCS. fi1z21
c SCL FPICTLRE LNITS ARE NEELEL TC PaxE CMNE L2T2 LKIT. g1z3z
4 ALL 2 VALLES ARE SCALEL BY ZM2G  BBCUT ZCENT AS CRIGIM. €1z32
c 11234
1FCINE~1)1000,180,230 £123¢
c Bi1z3€
c InITISL SEY LP CF RCLTINE PRC. 832272
€ caz2e
[+ 0122¢
100 ReX Bizac
TrETASY . Cizaa
Fr1s2 . L1242z
XCEMI=XPIC 01243
YCEMTI=YFIL Tizuy
(4 C124E
Fl=3.1415¢20 0124¢€
THR=TrETA®PI/380, : 81247
FtRoFFI®F1/160. Ca2at
CI=CLS{THR) 0124S
ST=SINTRE) cazsc
CF=C(LS(PRR) 01251
SF=tIN(FRR) o1zs2
Az=CFeLY c12s52
8zsCFeSY Gizse
&3zSF 03125¢
E3s-ST 0125¢€
Be=CY 01257
C1z=-SFeCY cias5¢
Cza-SFesST 01258
C3=CF ) 012€0
FETLRA Ci1z€1
c Cazee
c Bazesd
200 2CEMT=X 012e4
2racsy 012¢€8
XCFL=Z 03zee
YCPL=XFIC ctize?
SCLsYFIC cizee
RETLRY c226%
c ci27c
c NCRFAL ENTRY POINT 1271
[ G127
4 01273
1000 XT=3=XCENT 61274
Yiay~YCENT 01278
210 ¢2-2CEMT)*2MAG . G127e
4 C1277
XF=P1®XT+828YT¢AZ® 2T gi127&
YRoE1®XTeE20YT tiz7¢
2F=2L19XT+C2°YTCI*2T f1zat
14 01201
CEACPSR=XF oizez

XFICsYRZDENCH Giza:



00038
00037
00068
00043
00045
00047

XFICaXCPLeXPICOSCL

YFICaZR/DENOM

YFICaYCPL+YPICOSCL

RETLRA

END

PROGRAM VARIABLES

Al 00052 €3
L1 o003t CF
A2 ooozs cT
B3 60103 . DEACH
8% oogos Pr1
3} 00023 PER
ce aop1s Pl

80084

STATEMENT NUMBERS :

100

FRCy
NO ERRCRS

00314 200 00201 1000
FORTRAN DIAGNCSTIC RESLLTYS FOR

F o0n3es ¢ o0t D cooco

00004
a0065
00033
agga?
o002
ooo24

00214
FROJ

gi2e4
cizes
0128¢
04287
oi28¢

00007
cooes
Go078
(1113
00034
copg2

00077
ooora
00088
00057
00108
00673

R

w
2CENTY
INAG

w

-59-



-66-

NS FCRTRAN (4 0)/PSCS 30708773

SUBFCUTIKE ZLEVEL(ZLEW)NFL MLy XCoYCs200520292314230,NKER)
THIS RCUTINE FINCS PCIATS DEFINING CCATCUR LIMNES AT A GIVEM FEICHT
WITrIn AN ELEMEATARY SCLAGE.

INPLY  Z00,201,211,210 THESE ARE MEIGFIS AT THE FOLF CCRMEFS
CF THE SCLARE. TFEY PLST BE GIVEM IN &M INITQAL LOLL
TC 2C0KN, IF ANY CCRAMER IS LACEFIMEL, 4 VALLE CF
1.E35 CR GREATER SHCLLD 8E ENTEREC.

2LEV HEICHY CF CCNTCLE RECLIREC.
NFL NUPEER CF FCINIS TC BE RETLRMEL IN EACE CCAICLE
LINE. SFCULD BE AT LEAST 2.
CLIFLY L NLFEER CF COMICLR LIMES FOLMC (0,1 CF @)
NKCR NCe CF CCRAERS CF SO. CCMTAIMING VALIL CATS.
XC,YC THESE AFRAYS w]LL CONVAIM THE FCINTS CEFIMNING

THE CONTCLR LIMES. THE FIRST CCATCUR WILL CCCLFY TrE
FIRST AFL LCCATICAS CF XC ANC YC. IF A SECCAL LIME
EXISTS 1T WILL CCCLFY FCSITICAS AFL41 TO 2%MFL.
PCINTS ®ILL EE ECLALLY SFACEC In EITrER X CF ¥
DEFEMDIMG CM WFICH +BS THE LAKRGER KANGE.

YHE WARPEC PLANE TECHAIGUE IS LSEC AS DESCRIEEL Ch FAGES 4D-4Z CF
1Er STAFPEDE MANUAL.
FCRTIRAN I1 OCCEANCERAFFYZEPR SEFI/€68

Ao NANANONAOAMOONRA0AN

onOo

DIMEMSICN XCH2)4YC(2) 43X (4D Y (4D 32 (k) ,IF14)
MFLPISAFL=1

IFl(3)=2

IFIL2)=nFL

“JFI(3)aNPLeY

IFIt4)onPLS2

RETLRM IF WO CCATOUR LINES. PAKE SLRE MC CURRER EXACTLY AT
CCMICLE REIGHT.

M=l

IF(MKCR=2) 31D00,1000,5
2C=22LEV

LC &0 k=1,NKCR
IF(ZC~2(K}) 20,10,20
ZC=2C*1.000001
1FL2€)20,15,20

20=2INC

CCANTINE
IF2C-ZMAX)30,1000,1000
JF(2C-2010)1000,3000,40
CCNTINLE

GEY ENC PCINTS CF CCATCUR LIMNES CN SICES CF SCLARE {CR THIAMGLE)

50

NEP=D

DC €D K=1,hKOR

KF1oK+1-NKCR* (K/NKOR)
IF((2(X)~2C)*(2Z(KF1}~2C)} S50,€0,E0
MEFSNEF+1

1Fs1FI(NEF)

FRACS(2C-2(K))IZ (2(KF1)=2(K)})
XCLIF)oX(KI ¢ {X(KP1)=X (K) ) *FRAC
YCLIFIaY (KIS (Y (KFL)~Y (K} ) *FRAC
CCNTINLE

giz8e
812%0
01281
ci1zsz
03292
Bizss
[2%3-13
0128¢€
t1es?
gi1zse
c12s¢
€1300
€1301
0130z
c12p2
01204
01302
03120¢
012397
01308
61390¢
0131¢
€1313
€1312

€132z
03328

Ci13ze



NL=MEF/2
IFCrL=1) 21000,200,80

IF TrERE ARE FOUR ERD FCIMFS PUY THER IN FRCPER CROER FCR ThC
CCNTCLR LINES.

0000
o

€0

L2=2ESUXCINPLI=XC (1))

D4=PESIXC (2*NPLI-XC(1))
IF4L2~04)50,90, 85 -
XCNFL=XCINFL)

YONFLSYC(APL)

XCCMFLY=XL (2%NFL)

YCCMFLISYC (2oNPL)

XC{Z*AFLISXCRPL

YC(Z*AFL)=YCNPL

CONTIME

FILL IM INTERICE PCIMTS CF CCMICLES.

100 .

110

120
130

140
159

160
170
180

IF(MFL=-2) 1000,3060,130

DT 200 L=g,NL

JL=AFLSL -
IgaJl-(NPL=1)

1221141

ILM1zTIL-1
CXCa(XCEILI=-XCCILD D /NFLMY

OYC= (YC{IL)-YC(12))/0FLIS
IFC(MKCR=-3) 1000,120,140

€C 330 1=12,ILm1
XC(1)=XC(12) +IXC® (I-11)
YCULII=YCLI1) ¢DYC® (X=-11)

GC IC 200
IF¢2ESIDYCI=ARS (DXC) ) 150,150,170
0C 31€0 I=12,ILPt

XLi1)=XCCI2) ¢OXCO{I-11)
¥C(1)=(ZC~200-CCNE*XE t1D)/ (CCAA+CTACoXC(I)}
6C I1C 200

DC 380 1=12,ILM1
YCe1)aYCII11)+DYL* (X-15)
XC(132(2C-200-CCNA®YC (1237 (CCAESCOAC®YC L))
CCNTINUE :
RETLEN

FILL IM XyY92 AT CORNERS CF SCUBRE.

o 0000

530
515

ENTFY 2CORN

EATEY ZcGﬁN(ZlE"RFLth.Xﬂ.YC.ZUU.Zliglxt;llluthﬁl
X0=ge

Y0=ta

Dxsg,

Dyaa,

k=D

B16=.9E35

IF¢200-BI6) 505,505,510
K=K+1 -

X(K)=XD

Yix)=vo

2ix)=200

IF(201-BX6) 515,515,520
K=Ke 1

X{x)=xp

612€e

Laz7z

Ciz8e
£a3ez
cazes
c13s8s



Y{K)sv0eDY 61411

2(x)s204 21331
520 IF1211-B1G) 530,520,540 1413
530 K=K4d 03414
X(K)ax0+DX 0g418
Y{K}eY0+DY 03aie
2(x) =214 04417
840 1F(230-B1G) 550,550,5€0 01418
B850  KoKel [EL 3]
X{K)ex0sDX 1420
Yi{K)=v0 03421
2(K)=210 01422
860 NKORaK a4zl
IFUMKCR=2)1000,1000,570 03424
870 CONTINUE oiuze
[ Diy2¢
[4 GET VARIOLS PARAMETERS. cauz?
Ceersoney sevne * ssses ssrvesseesevs D342t
IvIraZ L) 0142¢
2rarsZtl) 01439
0C €40 X=2,NKOR 1431
IF12(K)=ZNINY6D0,6204€20 03438
(1] 2rIrsZiK) 01433
620 IF(2iK)=2ZVAX) 640,640,630 04434
€30 ZPAX=Z (K} 0163%
640  CONTINUE 0343
ZINCa (ZMAX=ZMIN)*0,000008 G437
IF(MKCR=-3) 1000,1000,€5D 03438
£50 CCNA=201-200 01438
CCNE=210-200 0344¢
CCN(=2004211-201~240 %44
1000 RETLEN . (LT}
END 034423

PROGRAV V2RIABLES

00130 [:21d oo07¢ oxc 00072 I 80083 NEF o0o06? YCNPL
00106 ({4 1} 00124 oy 00075 e L0034 MFLPFE 00020 2
00104 CCNB 6o0i0¢ oYc [173:3:] 1P Go8o¢ x 00040 2c
coasc CCAC 0005¢€ FRAC 00030 IFI 0011% x¢ 00048 ZINC
40060 & 00402 1 ogces K (3413 XCAFL 00047 InAx
go0e2 04 00072 i . 00054 kPl cooig v 00081 ZNIN
toizz o 0074 12 oce7y L toile "w
STATEMENT MUMBERS
5 00874 50 00372 110 00817 170  0Cees 820 01014 600 04203
10 0030¢ ©0 00427 121 oosee 180 cc700 820 01023 620 01108
15 00348 80 0045¢C 130 aceTe &00 o724 sul 0303e¢ 630 01114
20 0023417 85 00472 10 00EL4 508 007€0 850 04043 640 01147
30 00334 90 005114 150 00e2? s10 00773 BED 01087 650 04140
40 0041 100 £0512 160 QLess (L] €10600 870 0i0€E 1000 01183

FORTRAN DIAGNOSTIC RESULYS FOR ZLEVEL

ZLEVEL F 01335 ¢C 00000 O 40000
NO ERRCRS

-89~



aoAanbo0oon

Nene mnoow o

weon
1

nooo o

15}
=3

-69~

HS FCRIRAM f4oD)/PSCS 30708771
SULBRCLTINE FLCTAYIXESYE(ILS,IT1VFE) Cliks
FLCIS 2 LINE FRIM PRESEMT PCIMT TC FCINT XE,VE (IN INCHES) C344s
ICS=2 PEN UP Clase
52 PEN DCHM Ciuu?
ITYFE=D CF 1 CRCIMAKY LINE [$TTY
2 HEAVY LINE Clus4s
s3 DCYTED LIMDE [£21 13
MLST BE IAITIALIZED BY CALL TC FLCIAY WITK FEM LF, Cless
CCELNCCRAFHYZEMR CECERBER 1GEC. €3882
L1482
IF(ICS=3)5,10,45 C14s4
JFCITYFE-2)10,20,30 C34S5E
[ #2113
CFDIAARY LINE ITYPE=D CF 1. £3457
L1uS52
CALL FLCT(XB,Y8,1CS) [£T3:13
6C IC 120 C14EL
£34€1
HEAVY LINE ITYFE=Z Cix€z
Ci1«E2
CXxaxE-xa B14€4
CYcyE-Y2 . C14€s
CS=SCRT(DX*DXe0YSLY) 4,001 C14€E
DxpDs0x*,D1/0S L16€7
£YDaCY*,03/08 L14€E
CALL FLCT(XB,Y8,2) [ 22131
CALL FLCT(XB4LYL,Y3-C)C,2) (23341
CALL FLCY(XA+DYD,YA-LXL,2) Ci1s73
CLLL FLCTUXA~LYC,YA4CXL,2) Ciu72
CALL FLCT(XB=DYC,Y34CXC,2) L1473
CALL FLCT(XB,yYE,2) Lla7a
GC 1C 180 L1475
Cia7€
DCTTEC LINE ITYPE=] G477
Cisuve
Sxaxg-Xxa C147s
SY=YE-YRA [+ 2134
-SaSCRT(SXUSXeSY*SY)Ie, 001 (21734
KEEC=(Se.L5)%10, Ciete
ASEC=MAXD(NSEG,1) 31482
DxsEX/ASEC Cises
CXColx®.25 [+
DX3CoLX*.75 S148¢
DY=SY/NSEG Ci.a7
DYg=gYs, 28 Ciset
0Y3C=nYe,.75 148s
CC 35 x=1,MNSEG LassC
XR2)240X® (K~1) €1451
YKSYALLY® (K~1) £3452
CALL PLCY(XK+DX05YK¢TYQy2) 01482
CALL FLCTC(XK4CX3G»YKOLYICy3) 2111
COLL FLCT(XK4DXyYKeDY,2) (2354
&C 1T 300 CiageE
01457
SAVE PGINT A FCR MEXT VIME (217
- Laass
XBsXE ci1s0¢
Al €is5C2
RETLRM 61502

END 83502



PROGRAF VARIABLES

ooniL 0s 00042 ox0
00002 [:3] 00006 oy

00046 0x3¢ 90082 byac
coo20 oxt 00022 cyc

STATEMENT ANUMBERS
5 ooozo 10 0007s 20

FCRTRAN DIAGNCSTIC RESLLYS FCR

FLCTNY F 00447 C 00g00 D ooooe
NO ERRCRS

00650
00054
00036
00630

80303

FLCINY

ova
K
NSEG
S

00924
€a0ze
60004

00z23

Sx
sy
X2

00348

o
-

00055 XK
00040 Ya
00087 K
100 ooler

-0 L-
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BS FCRTRAN (4.0)/rSCS 30/88/71
SLBFCUTINE PLCYS(IBLF,MLCCHLEEY) 63504
IF(ISk=112,142 6as0s
1 CALL EMPLOT(20) C150¢
2 CALL AXISXY(20y40009204090e09%008520.0yv2,4%%0p=0y=1.) £1507
ISks1 [ 5831
RETLRK 0150¢
END G15s¢C
PROGRAP VARIABLES
copol ISk
STATEMENT MUNMBERS
1 09022 2 odg2s

FCRTRAN I:IIGN:S"IC RESLLTS FCR FLCTS

fLCTS F 0010 €  000OC D FTITY
NC ERRCRS
TIME  002.63 MIN
ECUIP, 01263, 03261 .
EQUIP, S1=NT
LOAL,5€
RUN



SUBF
33204
3654
36é1e
37564
“0e27
L2845
Weg0s
51142
52076
$8222
61270
67173

ENTR
33127
348027
36477
36216
378550
3rurs
36344
40178
40104
40034
3I7¢04

13234
13324

conr
146363

SENEWTICH
BUFFEF
NuR
RICER
CHARTE
PLCY
PLATZ
EXTFErRY
FAUSE
PLOTNY
CONID
visist

SSWTCH
CACREMNL
TN.CIC
NNR
MESS010
ACTFDY

REJECT
STCFTFRY
CROER .

QBCEALKS
WRITET
I8¢

GLCRLSN
FLCATE
MAXOF
MINLP

C1CS8RX

Qaafro1sa
QBRFJFES
Q8GENIRY
QB8CECITS
QacECINY

QBOLGINR
Q8GLGIN]
XLINES
AMING
PLLTS
SETCLCCK
RDCKF1
MIFCRACE

GREY
ALGCPY

3110¢

13324
13541
13033

LCCF
MPATNING
RABE
CRLER
Q1CSFLOT

CIc.rsiC
ZLEVEL
BLINES
630¢38

ALCGID
UNDTST
TaoCut
WRITEPKR
MESSO09
MTEX1T2
NMCHECK
STAVELF
MESSAGE
RYNENT
MICER

QBCEMFIL
ai1csePLt
TI1CK

PLLCTXY
XPINDF
XF1xf
MAXAFP
SINF
a1CsaxR
Q1CACERYX
SCAR
Q4CCCNvY
Q3CERRCK
QBCERKCF
RAAR
ZLEVEL
G1CSTRY
SIGH
QacsTCr
Q8CINGIN
SYPECL
PROJ
G10€38
RSTCREQ
PERFADD

228E7
16823
2e3al
27845
w708
46076
€0561
81265
$2€00
57226
€3Iz31

wzear
34762
Lh5€23
4e775
4r4674
0616
81265
S1249
81€05
§1747
1137
83362
3445
3821
< 82163
842l
56625
s1272

ao0as

FCuRE
ARC
FIRFRG
CPLEF
C10SCFLT
NUMEER
FLCATF
SIGMF
CCNTRCL
FRCY
YLIMES

ALCG
LENGTHF
INGRESL
FRGNAME
MESS008
wHATISIY

HTOERMR
SCARLSTH
CODE 1D
LEACER
COQELFCY
XYMCVE
LABELY
LEQZERWF
ANIND
FINS
XABSF
SCRIF
01QACXR
G1arLRL
RAARREY
PHRTEL
CBCIFRNY
C10.FSIC
QCLGING
ZCCRA
ces

ABS
QBOENCOTY
DATAXC

BXRUNFLG
RBCCCLATS

3122
3564E
36551
Ir7ed
435€2
[ 1134
50610
9127:
53524
57607
63662

33577
34754
36210
375€1
37537
3ran
37504
40002
«0212
40117
3735¢
4272
w1571
33304
42605
45130
“B774
47242
50624
51157
51248
51072
s17e¢
52118
93517
9271¢
5355¢
53443
46208
ST674
81300
51763
47120
61505
51245
65324
11500
02135
03617
£3372
110€3
1010¢
1147¢
11500

13134

ARC
PINERR
CPARINS
CFlvieqy
FICRFT
EXTREMRE
SINCCS

XLIMES

CI1CEXRR
GACELFIN
INREg2
PESSOL2
MESSQ07
FIEXDY

SLPCHECK
SCARAP
CRIVERO?
SShICH?
WRITES
FERRALNME
LAEELX.
LECZER.]
XPAXCF
FAXY

01GEVIR
CECFALSE
GECCLTTE
QECARRAY
CEACFCRPY
FRRTELD
AxISXY
PLCTF
SIAN
Q4GPLIR
CacLecTy
CCNIE
1268
2GR10
FLEFECXS
FFY

FSI1C.SF
FEMCRY
EINT,
CIC2.04
BKEX1T
BENCRPAL

3461
35181
ar7i0¢
40&5¢
hetee
Lot2t
50€r¢
51¢0%
S4itd
€0&17
64212

TAFEMANE
TYFLOLT,.
NILLCFRR
FRCFR
RLMRS
WR1TEY
GECERRCR
SCRTF
BCLINP
INSIDE
srecre

PCARF
TheEX1Y
ToNCTREY
RESSD12
MESSQ06
PILLCFRR
TYFEQLY,
CPARTM
caLLsIat
FRCFR
TAg.SRCh
CIGSPLCY
ORIVERDS
GC1GEXR]
LMITSTE
LoBLE

1y

cecLGete

Q16se1R
GACEOFRC
cecrsic
CeClorAg
CeC108EY
CECIOERR
EAMCFLCY

QILLVRL
CRCINGCY
BLINES
visieL
INSIOE

BERRACD

4820
356164
Irzan
40266
“2e27
45103
81073
51715
55116

64673

12273

UNIY
T4NOTRCY
KHATISIT
SCAR

xtot
TN.BL
TN.LUN
MESSO14

TFCHAR

aiga0le
WHATR IND
QBQINFMS
QBQEXITS
QAGSENSE
PROGMAME

Q8ALGCTYR
QBGENGIN

N
Ns10
LOADNS S0
st

cIo
8cosUF

-ZL-
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CATA
NONE

EXTA
AONE

(MEFCRY) = 31106 (MEMCRYE)

333032



