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SUMMARY

This report contains a detailed description of the Langley computer
program PLOTWD which plots and fairs experimental wind-tunnel data. The
program was written for use primarily on the Langley CDC computer and CALCOMP
plotters. The fundamental operating features of the program are that the
input data are read and written to a random-access file for use during program
execution, that the data for a selected run can be sorted and edited to delete
duplicate points, and that the data can be plotted and faired using tension
splines, least-squares polynomial, or least-squares cubic-spline curves. The
most noteworthy feature of the program is the simplicity of the user-supplied
input requirements. Several subroutines are also included that can be used to
draw grid lines, zero lines, axis scale values and labels, and legends. A
detailed description of the program operational features and each subprogram
are presented. The general application of the program is also discussed
together with the input and output for two typical plot types. A‘listing of
the program code, user-guide, and output description are presented in appen-
dices. The program has been in use at Langley for several years and has

proven to be both easy to use and versatile.
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INTRODUCTION

Although the primary function of the existing NASA Langley wind-tunnel
complex is the same as that of its earlier predecessor NACA,:the capabilities
of the existing facilities are far superior to those of its predecessor with
regard to the relative speeds obtainable, Reynolds number range, and the types
and quality of data that can be. taken. The advent of modern strain-gage
balances, pressure and acoustic transducers, flow visualization systems,
engine simulators, attitude measuring devices, and tunnel control and data
acquisition systems have resulted in a tremendous increase in the amount of
data generated during a typical test program. The recent "explosion" in mini-
computer technology has further enhanced the ability to acquire even more
data. Without the availability of both on- and off-line high-speed digital
and analog computers, the test engineers' ability to acquire, reduce, and
analyze this large volume of data would be totally inadequate.

_Following a typical wind-tunnel test program, the test engineer is faced
with a large amount of data that must be plotted and faired for analysis and
report presentation. During the earlier NACA period, these data were plotted
and faired manually which required the services of a rather large supporting
staff. This manual operation was slow, very tedious and monotonous, and
often very inaccurate. However, since the introduction of high-speed com-
puters with peripheral mechanical and optical plotting devices, manual
plotting is no longer necessary or desirable. The Langley computing complex
currently consists of some of the advanced CDC computers and CALCOMP plotting
devices available. The speed, quality, and accuracy of the plots generated by
the CALCOMP devices are generally far superior to those generated manually.
The available CALCOMP computer software package is extremely versatile and

relatively easy to use.




The purpose of this report is to describe the features and application of
a computer program written specifically to plot and fair wind-tunnel generated
data. This program has the internal designation "PLOTWD" and was written
strictly for use on the Langley CDC computer and CALCOMP plotting systems.

The program can, however, be adapted to other computer and plotting systems
provided the computer has random-access file capability and the plotters have
comparable system software routines. This computer program has been used
extensively by personnel in the Langley 4- by 7-Meter and 7- by 10-Foot High-
Speed wind tunnels for several years and has proven to be very reliable,
flexible, and easy to use. In fact, one of the most noteworthy features of
this program is the simplicity of the input requirements.

This report contains a discussion of the overall program capabilities and
operational structure. A detailed description 1is included of each subprogram
contained in the program. A listing of the computer code is presented in
appendix A. Only the subprograms that were written specifically for this pro-
gram are listed in the appendix. The external subroutines called that are
part of the Langley CALCOMP software package are not listed. A description of
the user—-supplied input requirements and a description of a sample output are

presented in appendixes B and C, respectively.



SYMBOLS

agr 8qs s o oy a, polynomial coefficients
Cyv di' ei, fi coefficients of spline equation
hi increment in spline independent variable such as

(x - xi), (y - yi), or (t - ti)

M order of polynomial

N number of points

P(x) polynomial equation

S sum-of-squares of differences
sp cubic-spline smoothing parameter
W weighting factor

t independent variable

X x-axis dependent variable

x" d2x/dt2

Yy y-axis dependent variable

" a?y/at?

5] spline tension factor

8 increment

Subscripts:

o origin

o plotting sheet

sf scale factor

wt wind-tunnel data




PROGRAM OPERATIONAL FEATURES

The computer program PLOTWD was originally formulated to plot and fair
sequentially obtained wind-tunnel data on the large 33-inch CALCOMP plotter
paper with either 10 or 20 grid lines per inch. The plots generated could be
used either as working figures or, after proper border masking and labeling,
as final report figures. The later change in the Langley editorial figure
presentation standards due to the enhancement of the CALCOMP software package
allows for the acceptance of final report figures that are almost totally
generated with computer graphics. As a result, additional subroutines were
added to the original program version that can be used to draw grid lines,
axis scale values and labels, and a legend containing the run numbers and
corresponding plot symbols. These plots can be drawn on the plain white
CALCOMP paper and, after additional legend information has been added, are
suitable report quality figures.

‘The data on a figure for a particular run are identified by one of 22
available symbols as illustrated in Table I. Each symbol can be drawn with
three basic sizes: (1) small (0.100 in.), (2) medium (0.132 in.), and (3)
large (0.168 in.). The data are faired using the standard curve fairing
technique which utilizes tension-splines to compute a maximum of 100 enhance-
ment points between each pair of input data points. All enhancément points
are plotted as a continuous solid line which intersects but does not pass
through the symbol surrounding each input data point. During a typical wind-
tunnel test, the engineer will often request that repeat data points be taken
to either establish anomalies in performance trends or to provide a routine

Look !
check value. (Fitting a spline curve through the input data with the repeat
points included will almost always produce curves with unrealistic oscilla-
tions, especially between original and repeat data points.) To overcome this

problem, a subroutine has been included in the plot program which first sorts



the data so that the data points are in monotonic increasing order and then
deletes all but one data point in each cluster of duplicate data points. The
deleted points are not used as input to the spline curve fit subroutines, but
they are plotted as individual data points with the appropriate symbol.

Additional subroutines are available in the plot program that can compute
and plot either least-squares polynomial or least-squares cubic-spline curve
fits to the input data. These least-squares curve fits are plotted with a
continuous dashed line corresponding to the particular symbol as illustrated
in Table I. If the user desires, a group of subroutines are available to draw
grid lines, axis scale values and labels, and legends. The axis labels that
can be drawn consist of a set of nine standard aerodynamic coefficients as
illustrated in Table II. A convenient place has been designated in the sub-
routine that draws labels where the user can add the coding needed to draw
other axis labels. The character sets available in the CALCOMP software pack-
age are very versatile and the user should be able to draw almost any imagin-
able label.

The user-supplied input requirements were formulated to be simple and at
the same time provide as much flexibility as possible. This flexibility
consists of the ability to plot multiple figures on a single sheet, to plot
almost any combination of data variables, and to plot almost any combination
of runs on a sheet. The input requirements for the basic type of plot without
drawn grid lines, axis scale values and labels, and legends are divided into
two parts. The first part, designated as the plotting setup information,
identifies the plotting sheet boundaries, the symbol size and starting number,
curve fairing and editing options, the data array location of the independent
test variable, and the combinations of test variables to be plotted with cor-
responding axis origin locations and scale factors. The second part, desig-

nated as the plotting sheet information, is a set of namelists, each




containing a sheet identification number and a list of the runs to be plotted
on the sheets.

The wind-tunnel data to be plotted must be written on a file designated
as TAPE1 and attached as part of the job execution procedure. The data must
be written on TAPE1 with the following unformatted write statement:

WRITE(1) IRUN, ITEST, IPT, (DATA(I), I = 1, IMAX)
where IRUN is the run number, ITEST is the test number, IPT is the data point
number, DATA is an array containing the wind-tunnel data, and IMAX is the max-
imum number of elements in the DATA array. This input data requirment should
be able to accommodate almost any type of wind-tunnel data that is taken
sequentially. After reading the setup information during program execution, a
subroutine is called that reads the data on TAPE1 and reloads it on the
random-access file TAPE2 with an equivalent run number indexing. Thereafter,
anytime a particular run is to be plotted, the corresponding data for that run
is read from the random—~access file and loaded into a plotting array.
Retrieving the data in this manner simply means that the file read of the data
for a particular run begins immediately at the first data point rather than
each time having to read the data file from the beginning to locate the first
point. This random-access feature greatly reduces the total computing costs

by reducing the execution time and the number of I/0 operations.

DESCRIPTION OF COMPUTER PROGRAM

The wind-tunnel data plotting program PLOTWD consists of a main program,
18 subroutines, and 2 function subprograms. A computer listing of the program
coding is presented in Appendix A. A description of the input requirements for
the program is presented in Appendix B and a description of the output for a
sample input case listed in Tablé III is presented in Appendix C. The primary
function and execution sequence for the main program and each subprogram are
discussed in this section. A supplemental list and corresponding description

of the input variables and internal parameters for each routine is included.



Program PLOT

The function of program PLOT is to control the overall execution of the
plotting process. Listed at the beginning of the program are a group of com-
ment statements that describe the program input requirements. A group of
dimension and common statements appear next consisting of the arrays contain-
ing the run numbers and plotting variables, axis origin locations, and axis
scale and label information. Several global program constants are then
defined and calls made to subroutines PSEUDO and LEROY to initialize the plot
vector file SAVPLT for subsequent post-process plotting on a variety of
plotters at Langley. A call is then made to subroutine SETUP which reads the
input plotting setup data. This is followed by a call to subroutine DATADK
which loads the input wind-tunnel data that is sequentially written on the
input file TAPE1 into the random-access working file TAPE2. This subroutine
is called only once during the program execution; therefore, if the plotting
setup information is changed during the program execution, the test number may
not change.

The data array locations of the independent and dependent variables to be
plotted are then loaded into the work array NLOC. A check is then made to
determine if any parts of the plotting setup have common abscissas or ordi-
nates and, if so, the corresponding internal XPLT and YPLT array elements are
set equal to 1.0. These internal arrays are checked during the axis labeling
and zero-line drawing execution step to prevent duplication. The next execu-
tion step is the read of the input namelist SHEET which contains the sheet
number and corresponding run numbers to be plotted. The test, sheet, and run
numbers are then drawn at the bottom of the plotting sheet and the sheet frame
drawn. Arrowheads are then drawn along the bottom and left-hand edge of the
sheet frame to indicate the origins. The corresponding axis scale and label

are then drawn adjacent to each arrowhead. Zero lines which run from the




arrowhead to the opposite frame border are then drawn if the parameter LZERO
is equal to zero.

Execution then proceeds to plot the desired wind-tunnel data array
variables for each run. The first step is an identification of the plotting
symbol to use. The 22 symbols available are presented in Table I in the
standard order. The number of the symbol to use is the same as the input
order of the run number in the SHEET namelist. If the user desires to skip a
particular symbol, simply input a run number of zero at the appropriate place
in the run number list in the SHEET namelist. If the user desires to set up a
symbol order different from the standard order, this can easily be accom-
plished by redefining the sequential values in the internal array LSYM.

The next step is to read the particular wind-tunnel data corresponding to
the variable to be plotted from the random-access file TAPE2 and to load these
data into the internal array VAR. The next step is to convert the wind=-tunnel
dgta.from cofficient form to the equivalent Xp and Yp locations on the

plotting sheet using equations

xp xwt/xsf - X (1

Yo = Yyt/¥sg T Yo! (2)

and to load the converted values into arrays X and Y, respectively. At the
same time, the values for the independent data variable are loaded into array
T and a check is made of the Xp and Yp data to determine if any points are
outside the sheet frame. If any points fall outside the sheet frame, a mes-
sage will be printed stating the run and plot number and the number of points
outside the frame. The next step is to sort and edit the Xp and Yp data

if the user specified a nonzero value for the input parameter IEDIT. The

final step is to call subroutine CURPLT which plots and fairs the Xp and



Yp data using tension splines. After plotting all of the specified variable
combinations for a particular run, the above sequence of steps is repeated for
the next run.

After plotting all the specified runs for a particular sheet, the plotter
is advanced to the start location for the next sheet, the next SHEET namelist
read, and the entire sequence of scaling and plotting steps are repeated. The
next execution step in the program is to print a summary of the sort and edit
information. The final execution step is to draw a statement indicating that
all plotting has been completed and to call subroutine CALPLT to close the

plot vector file SAVPLT. The following is a list and description of the

parameters used in this program:

LSYM array containing integer values corresponding to the symbol
order

RUN array containing run numbers to be plotted

NPT - array containing the directory or index information on the

random-access file TAPE2 (dimensional size equivalent to
number of data points on input wind-tunnel data file TAPE1)

XTAPE, YTAPE arrays containing wind-tunnel data array indices of Xy ¢
and y,¢ variables

XOFFSET, YOFFSET arrays containing origin x5 and y, locations on plotting

| sheet, in.

XSCALE, YSCALE arrays containing axis scale factors xgg and yq¢, change
in coefficient per inch

XLABEL, YLABEL arrays containing x- and y-axis labels

XPLT, YPLT arrays containing a value of 1.0 if the particular x- or
y-axis is repeated

X,Y arrays containing scale Xp and Yp values, in.

T array containing value of independent variable
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VAR

NLOC

NO

NEWCASE

JREAD

NRNMAX

NPLMAX

NDMAX

NPMAX

IPRT

LZERO

NORG

IDISK

ITEST
SHEETW, SHEETH
SPACE

ISYM

ISIZE

IOP

TENSION

two-dimensional array containing y,4 data in one level and

Xyt data in the next level

array containing consecutive DATA array indices of y,¢ and

Xyt variables

sheet number

1, new setup deck follows the current SHEET namelist

0, new SHEET namelist follows

file containing input setup and namelist data
of allowable RUNS per sheet

of allowable plots per sheet

of allowable data points per run

of total data points on TAPE1

sort - and-edit summary data

print sort - and-edit summary data

draw zero lines

draw zero lines

draw arrowheads at axis origins

draw arrowhead at axis origins

random—-access file TAPE2 has not been loaded

TAPE2 has been loaded

if =

if =

tape number of
maximum number
maximum number
maximum number
maximum number
if = 0, print
if = 1, do ﬁot
if = 0,

if = 1, do not
if = 0,

if = 1, do not
if = 0,

if = 1,

test number

plotting sheet width and height, in.

space between plotting sheets, in.

starting symbol number

symbol size

data fairing option

spline tension factor ¢
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IEDIT data sort-and-edit option

TOLR editing tolerance of independent variable

Iw DATA array index of independent variable

NPLOT number of desired plots per sheet

IERR if = 1 after call to subroutine SETUP, indicates that last

case has been read or error occurred
if = 1 after call to subroutine DATADK indicates that error

occurred during either a read or write of TAPE2

NVAR number of variables read from TAPE2 for each data point
( 2*NPLOT+1)
NP number of data points to be plotted for a specified run

Subroutine SETUP

The function of subroutine SETUP is to read and print the plotting setup
information as described in Appendix B. A sample of the print formats are
presented as page 1 output in Table IV. As various parameters are read from
the input file, checks are performed to insure that the parameter is within
the program limitations. If the particular parameter cannot be safely
redefined within the program limitations, an error message is printed and pro-
gram execution terminated. All the parameters in the subroutine argument list

are defined in the description of program PLOT.

Subroutine DATADK
The primary function of subroutine DATADK is to read data from or write
data to the random-access file TAPE2. If the ICODE parameter equals 0, the
wind-tunnel data on the input file TAPE1 is read and then written on the
random-access file using the mass storage write statement WRITMS. Each data
point is read from TAPE1 using the following read statement:

READ(1) IRUN, ITEST, IPT, (DATA(I), I = 1, IMAX)

12




The information in the data array is then shifted forward three array loca-
tions and the values of IRUN, ITEST, and IPOINT loaded into the first three
locations. The information in the resultant DATA array is then written on the
random—-access file TAPE2 and the access location loaded into the array NPT.
This access location will be needed during all subsequent reads of this file;
therefore, the user should not add any additional coding that would destroy
the contents of this array. If the data being written on TAPE2 corresponds to
that for the first point of each run, the run number and the array index in

" the NPT array are written on a local file TAPEl12 for use during the later
reads of TAPE2. The default value for the parameter IMAX is 300. If the
input data tape contains either more or less variables for each data point,
the value of IMAX must be redefined and the dimension size of the DATA array
redefined to a value equal to IMAX + 3. After transferring the data on TAPEl
to TAPE2, a summary of the run numbers available and the total number of data
points transferred is printed as illustrated in Table IV as page 2 output.

If the ICODE parameter equals 1, all the wind-tunnel data points for a
specified run number IRUN are read from the random—access file TAPEZ and the
specified variables defined by the user-supplied input values for XTAPE,
YTAPE, and IW are then loaded into the two—-dimensional array VAR. The random—
access index location for the first point of the specified rumn is determined
by reading the run and NPT array index information written previously on
TAPE12. During the read of each data point on TAPE2, the data are loaded into
the array DATA. The subsequent transfer of the information in the DATA array
to the VAR array is shifted back three array locations to prevent loading the
values for IRUN, ITEST, and IPT into thé VAR array. The test number read from
TAPE2 is, however, checked against the test number specified by the user in
the setup information to ensure that the correct test data were input on

TAPEL.
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Several types of errors can occur which may cause the program execution
to either terminate or proceed to the next specified run number. The types of
errors that may occur include (1) tﬁere are no data on TAPEl, (2) the total
number of input data points exceeds the allowable maximum, (3) the input and
specified test numbers are different, (4) the specified run number is not on
TAPE2, (5) number of data points for a specified run number exceeds the allow-—
able maximum, (6) the number of data points on TAPE2 for a specified run can-
not be determined from the information written on TAPEl12, and (7) the speci-

. fied XTAPE or YTAPE value exceeds the allowable maximum IMAX. If any of these
errors occur, an appropriate error message will be printed. Most of the
important parameters used in this subroutine are defined in the description of

program PLOT. The following additional parameters are used in this sub-

routine:

DATA array containing x,; and y,, data read from either TAPEl or
TAPE2 (must be dimensioned by IMAX+3)

IMAX maximum number of elements in data array

IRUN specified run number

IPT input data point number

ICODE if = 0, read data on TAPEl and write to random-access file TAPE2
if = 1, read data on TAPE2 for a specified run and load into the
VAR array

OPENMS system subroutine to open and initialize random-access file

READMS system subroutine to read information from random-access file

WRITMS system subroutine to write information on random—access file

Subroutine EDIT
The function of subroutine EDIT is to sort and edit a set of Xp and

Yp data to be plotted for a specified run. If the user desires to fair

14




therwind-tunnel data with the tension spline method, the set of data to be
faired must be arranged so that the corresponding values for the independent
variable, t, are monotonically increasing, single-valued, and reasonably
spaced to prevent large oscillations in the faired curve. The first time this
SQbroutine is called with a specified run number, the results of the sort and
edit procedure are written on the output file TAPE7 and the run number on out-
put file TAPE11 for future printing during the call to subroutine PRTEDT.
Therefore, the first execution step in this subroutine is a check of the
information on TAPE11 to determine whether or not summary data have previously
been written on TAPE7. If so, the parameter NSTORE is set equal to a value
of 1.
The next execution step is to sort the input values of the independent
variable, t, so that the final set of values are monotonically increasinge.
The sorting is accomplished in an jterative manner with the following steps:
‘(1) Load remaining unsorted values of the independent variable and
their corresponding indices into temporary arrays TEDT and IEDT,
respectively.
(2) Determine the minimum TEDT value and its corresponding index and
load index value into array ISAVE.
(3) Delete the minimum TEDT value from the TEDT arraye.
(4) Repeat steps 1, 2, and 3 until all input values of the independent
variable have been processed.
(5) lLoad sorted independent variable values and corresponding Yp values
into temporary arrays using index information in the ISAVE arraye.
If the user specified on edit tolerance TOLR that is greater than zero, the
sorted data will be edited next to delete all but one data point in each
cluster of repeat points. Repeat points are defined as any two adjacent
points whose difference in the absolute values of the independent variable

15



is less than a specified tolerance. The edit procedure consists simply of
connecting the two data points adjacent to a particular cluster of repeat
points with a straight line and then determining the point in the cluster
closest to the line. The closest point will be saved and the remaining points
in the cluster will be deleted. These deleted points are, however, plotted
immediately on the plotting sheet with the app;opriate symbol.

Although this editing procedure is simple, four problems may be encoun-
tered which will prevent the sorted data from being properly edited. If any
of these particular problems occur, the error flag IERR will be set equal to
the problem number, all data points input for the particular run plotted with
the appropriate symbol, and cpntrol returned to the main program PLOT. Pro-
gram execution will then proceed to plot and fair the next specified run
number. The first error which may occur is that all the values for the sorted
independent variable are within the specified tolerance TOLR. This error
usually occﬁrs because the user specified a tolerance which is too large. The
remaining errors occur due to the presence of several adjacent clusters of
repeat points which prevents formation of the straight line between adjacent
data points. The second flagged error indicates that all data points except
the last are clustered; the third flagged error, that all data points prior to
the particular point being edited are clustered; and the fourth flagged error,
that all data points except the first are clustered. If any of the latter
three flagged errors are printed in the output, the user should carefully
examine the data and decide which data points to delete.

Following the editing procedure, a summary of the sort and edit informa-
tion is written on TAPE7 provided the value of the NSTORE parameter is zero.
The last executioﬁ step is td reload the independent variable t, Xps and
input arrays with the sorted and edited values. The following additional

¥p

parameters are used in this subroutine:
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KEDT number of run numbers written on TAPE11

TIN array containing input values of independent variable t
TEDT array containing sorted and edited values of independent
variable

TSAVE, YSAVE temporary arrays containing values of t and ¥p

IEDT,‘ITEMP, temporary arrays containing indices of sorted or edited t
ISAVE values

TMIN minimum value of t

NSTORE if = 0, summary of sort and edit information for particular

run is to be written on TAPE?7

NSYM plot symbol number for deleted points

Subroutine PRTEDT
The function of subroutine PRTEDT is to read the sort and edit
information generated during the calls to subroufine EDIT. This information
is read from TAPE7 and consists of the input, sorted, edited, and deleted
values of the independent variable t for all of the runs requested during the
job execution. A sample of the output is illustrated as page 4 output in
Table IV. As previously noted, the sort information is the same regardless of
the number of times the particular run is plotted. However, the edit informa-
tion is only applicable to the first plot of the run. All of the important
parameters used in this subroutine are defined in the description of subrou-
tine EDIT.
Subroutine ZEROLN
The function of subroutine ZEROLN is to draw héavy lines on the plot
perpendicular to the axis at each XOFFSET and YOFFSET location to indicate
origins or zero lines for the variables to be plotted. Each heavy line is
generated by simply drawing a straight line perpendicular to the sheet border

at the specified origin location and then drawing two additional lines
17



parallel to the original line and offset to either side of it. The following

subroutine arguments and parameters are used:

X0, YO starting Xp and Yp plot locations of the zero line, in.
DISf length of zero line, in.
LINE if = 1, zero line parallel to x-axis

if = 2, zero line parallel to y-axis

D offset distance of additional lines drawn parallel to zero

line (width of zero line = 2 x D + plotting pen width), in.

Subroutine CURPLT

The function of subroutine CURPLT is to plot and fair a tension spline
curve through an input set of xp and Yp values. The subroutine contains a
plot option to plot the symbols only (IOP = 0) and a plot option to plot the
symbols and draw a faired curve between them (IoP = 1). For both plot
options, the symbols are plotted by calls to subroutine PNTPLT which has been
attached as part of the CALCOMP software package. If the curve fairing option
has been chosen, the input data points Xp and yp are faired with a tension
spline that has a tension factor equal to the value of the input parameter
TENSION. The coordinates of the faired curve are determined by fitting a ten-
sion spline through both the Xp and Yp as a function of the independent
variable t and then interpolating the two curves to obtain the resultant Yp
as a function of Xp faired curve which is then drawn on the plot. If the
Xp is a scaler function of t (XTAPE value equals IW), the double interpola-
tion process is not necessary. The input value of the parameter IVAR must be
equal to 0 if Xp and t are equal and equal to 1 if they are not equal. The
first execution step is a check to ensure that the independent variable values
are monotonically increasing. The next step is a call.to subroutine CUBSPL
which determines the value of the second derivative xp" and yp" of the

tension spline at the input points. The final execution step is to
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interpolate a specified number of spline coordinates between each pair of
input points and to draw the curve so that it does not cross the borders of
the symbgl surrounding each data point. This capability represents a unique
feature of this program.

The following discussion outlines the procedure used to determine the
intersection points of the spline curve with the border of each end point
symbol and the number of coordinates to interpolaté between the pair of
points. The straight line distance between the pair of points is computed
first. If the length of the line is less than the nominal width of the
symbol, the spline curve cannot be drawn between the pair of symbols and
execution advances to the next pair of points. If the length of the line is
greater than the nominal width of the symbol, the interpolation increment of
the independent variable, t, between the pair of points is determined using

the formula Lse) o A e 1 £ enough r0om beleer

s%pwbdi +p<ggmcHJ£>~?hﬁqg_
t. - t, (3)

(NH-1) I(t)
where NH = 101 and I(t) is the integer portion of (tj4q = ty)e Spline
coordinates are then computed at consecutive § increments between the pair of
points.

The next step is to determine the intersection points between the spline
curve and the borders of the symbols drawn at each point. This step is accom-
plished utilizing an jterative technique that is centered around the capabili-
ties of subroutine SYMBOL which determines the coordinates of the border of a
specified symbol as a function of the angular position of a radial line drawn
through the symbol center. The iteration cycle begins at a point on the

spline curve from the symbol center corresponding to a value of t equal to an
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incremental value, H, based on the symbol size. The coordinates of the spline
curve are interpolated using the function subprogram FUNC and then the
straight line length and angular location computed from the center of the
symbol. The angular value is then input to subroutine SYMBOL which determines
the corresonding coordinates on the symbol border. The straight line length
from the symbol center to the border is then computed. If the spline straight
line length is less than that from the center to the border, the value of t is
incremented by H and the above steps are repeated. If the spline straight
line length is greater than that from the center to the border, the increment
H is halved and added to the previous t value and the above steps repeated.
This procedure is repeated until the difference between the spline and symbol-
border straight line lengths is within a tolerance equal to the value of the
parameter EPS.

After determining the intersection coordinates of the spline curve and
the symbol borders for a pair of points, the final step is to plot the spline
curve between the intersection coordinates. The LINE subroutine, which is
part of the CALCOMP software package, is used to plot this curve. This sub—
routine draws a series of connecting straight lines between an input set of
coordinates. By plotting a relatively large number of closely spaced coordi-
nates, the smoothness of the curve between each pair of input points is
retained. The following additional subroutine arguments and parameters are

used in this subroutine:

IVAR if = 0, independent variable t is plotted on x—-axis
if = 1, a dependent variable is plotted on x-axis
I0P if = 0, plot symbols only
if = 1, plot symbols and spline curve
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" and yll

MX, MY arrays containing second derivative values xp b

of tension spline curve fit

Ds1, DSs2 arrays containing interpolated Xp and Yp spline curve
coordinates between a pair of input points

DUMX, DUMY arrays containing interpolated Xp and Yp spline
coordinates between the borders of the symbols surrounding
a pair of input points

NH number of interpolated spline coordinates between a pair of
input points

EPS tolerance used to determine the intersection point between
each symbol border and the spline curve

H initial increment in t value

Function ATANF
_The purpose of function subprogram ATANF is to compute the angular posi-~
tion of a specified coordinate point in degrees with the quadrants defined
from 0 to 360 degrees. This function is used with subroutine CURPLT to deter-
mine the radial angle of a straight line connecting a specified point on the

spline curve and the center of the nearest symbol.

Subroutine SYMBOL

The function of subroutine SYMBOL is to compute the coordinates of the
intersection between the border of a specified symbol and a radial line drawn
from the center of the symbol. This requires that the border of each symbol
presented in Table I be defined as a function of the angular equivalent of
border coordinates with the origin of the axis system at the symbol ceriter.
The shapes of 22 symbols are defined in this subroutine. The first 10 symbols
are the NASA standard open symbols: (1) circle, (2) square, (3) diamong,
(4) triangle, (5) right triangle, (6) quadrant, (7) dog house, (8) fan, (9)

long diamond, and (10) house. The next 10 symbols are the standard centered



(center of symbol indicated by +) symbols corresponding to the standard open
symbols. The 21st symbol is a period and the 22nd symbol is a plus sign. The
symbol border for the last two symbols is an imaginary circle with a radius 10
percent larger than the symbol height. The shapes of the 10 basic open and
centered symbols are made up of various combinations of circles, squares, and
triangles. Most of the symbols are symmetric about the local y-axis except
the right triangle and the quadrant. The shape of each symbol is determined
by computing the straight line or circular arc coordinates of the various
segments that make up the symbol. The equations and angular positions of the
segments that make up each of the 10 basic symbols are relatively easy to
derive and, therefore, are not presented in this report. The following argu-

ments and parameters are used in this subroutine:

NO symbol number
Is symbol size (1 for small, 2 for medium, and 3 for large)
X,Y x and y coordinates of intersection of symbol border and

) radial line drawn from the center of the symbol
T angular position of radial line, deg.

SCALE relative height of three basic symbol sizes, in.

Subroutine CUBSPL
The function of subroutine CUBSPL is to fit a cubic or tension spline
through an input set of x and y values. The cubic spline represents a special
case of the tension spline where the tension is zero. The input x and y data

are used to compute a matrix of simultaneous equations in the form of

n (1} [1] :
+ + =
®3¥jq * 43 ¥yt E¥ TG (4)

for i = 2, 3, « « «, N=1 where for the cubic spline

e. =%-1 ,a =D%-17B  anaf =M (5)
i - 21 y Tl 2 17 =
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and for the tension spline

S S O :
i 2 h, sinh (gh, .) !

Io] L i-1 i-1

4 = 1 gcosh (oni_1) 1 . gcosh (ohi) 1 ] ©)
., = T - - : - ’
i 2 | sinh (oh,_,)  h;_, sinh (oh;)  h,
_ 1 _ g

and £, = 5 h sinh (oh,) ]

g - 1 . 1

For both cubic and tension spline,

_ (Yier T Y (¥ i
i~ h, h, ’
i i-1

hy = X444 = %5 4 (7)

and hi-1 = xi - xi_1

For the tension spline, the tension parameter o is the average tension per

length of the input x values and: determined using the equation

g (N=1) ,
g = (8)
(xN - x1)

where g is the user-supplied value of the input parameter TENSION and N is the

number of input values. A complete derivation and description of cubic and
tension splines are presented in reference 1.

The second derivatives are the unknowns in the system of equations
generated by equation (4). The matrix of terms is tridiagonal with two less
unknowns than equations; therefore, the second derivative at the end points
must be specified. In this subroutine, the second derivatives at the end
points are computed by fitting a second-order polynomial of the form

y = alx2 + azx + a, (9)

to each end point and its two adjacent input points and then differentiating
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to determine the second derivative which is

g = 2a; . (10)
The resultant tridiagonal matrix can be solved using the Crout reduction
method which is described in detail in reference 2. Using this method, the

solution becomes a simple back substitution

y§ = C for i = N

N
(11)
" . - & = f L] i = N- - « o
and yi ci fi yi+1 for i N-1, N-2, 1
where di = di el fi-1 ,
fi = fi/di ’ (12)
and
- €1 7 ®i%-1
c; = -
di

The following is a description of the parameters in the argument list for this

subroutine:

X,Y input arrays containing table of x- and y-values

N number of input coordinates

YPP output array containing y" values

TENSION input tension factor g

TENS output dimensionalized tension factor o

A internal work array used during back-substitution process

Function FUNC
The function of subprogram FUNC is to compute the y-value of a spline

curve at a given x-value in a specified interval xj < x > Xj,q.
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The interpolation equation for the cubic spline is

3
(x) = y" (Xi47 — %) . (%49 = %) By .
yix) =¥y éh 6

3
- - - + -
" (x - x;) _ (x = x;) hy ! (X9 = %)+ ¥y, (x - x) (13)
Yi1 6h. 6 h,
1 1
and for the tension spline is
s sinh [o(xi+1 - x)] (X;,4 = %)
y(x) = > A - -—— +
2 sinh (gh.) h,
(4] i i
" s - - - -
Yieq [Slnh [o(x xi)] i (x xi)] +|—yi(xi+1 x) +y,, . (x xi)] (14)
5 sinh (oh,) h, L h,
where h, = (x - x.).
1 1

Subroutine DASHLN

The function of subroutine DASHLN is to draw a dashed line spline curve
through an input set of Xp and Yp values. The spline curve fit procedure
for this subroutine is very similar to that described for subroutine CURPLT
with the major'difference being that symbols are not drawn around each symbol
with this subroutine. Therefore, the complex procedure to determine the
intersection between the spline curve and the symbol border is not included in
this subroutine. The dashed lines that can be drawn consist of various
combinations of long and short dashes as illustrated in table I.

The subroutine CUBSPL is called initially to determine the yg values of a
tension or cubic spline fit of the input data. A specified number of equally
spaced points are then interpolated between the input end points and the total

length of the curve computed using a simple triangular summation method. The
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basic length of the long and short dash combination and the space between
combinations are then scaled so that the final plotted dashed line will start
and end with a complete long and short dash combination. The scaled dashed
line is then drawn using linear interpolation of the spline curve to determine
the end points Xp and Yp values for each consecutive long or short dash.

The following additional subroutine arguments and parameters are used in this

subroutine:

NSYM symbol or dashed line number

I0P if = 0, plot symbols only
if = 1, plot dashed line only

" NL number of long dashes in each combination

NS number of short dashes in each combination

X1, YI arrays containing interpolated Xp and Yp values of
spline curve

S ) array containing interpolated length of spline curve

NP number of interpolated spline curve values

SL length of long dash, in.

SS length of short dash, in.

SpP length of space between dashes, in.

NLT total number of long and short dash combinations to
be plotted

DTN/DT scaling factor for each dash combination

Subroutine LINEAR
The function of subroutine LINEAR is to determine the x and y values at a
specified t value using linear (straight line) interpolation. The first
execution step is to determine the interval containing the specified t value.

The final step is to compute the corresponding x and y values using the

following linear interpolation equations:
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X=Xy g F 8%y =X y)
where § = (t - ti-1)/(ti - ti-1)'

Subroutine. LSQPLT

The function of subroutine LSQPLT is to draw a least-squares polynomial
or least-squares cubic spline curve through an input set of x and y values.
For each set of input data, the input points are plotted with the specified-
symbol and the least-squares curve plotted with the corresponding dashed
line. The curve-fitting procedure used in this subroutine is similar to that
used in subroutine CURPLT. A separate least-squares curve is determined for
each set of input x and y values as a function of the independent variable t
and a y(x) curve then obtained by interpolation. If the user specifies that
a least-squares polynomial curve be drawn through the input data, subroutine
LSQ is called which determines the coefficients of the specified-order
polynomial. If the user specifies that a least-squares cubic-spline curve be
drawn, subroutine CSDS is called which determines the coefficients of the.
third-order piecewise polynomials that constitute the spline curve.

Following the call to the selected least-squares subroutihé, the x and ¥
values at each input t value are computed and sum-of-the-squares of the
differences between the input and least-squares values are computed. If the
user specifies a nonzero value for the parameter IPRINT, a summary of the
least-squares curve fit process will be printed as illustrated in table V and
VI. The final execution step is a call to subroutine DASHLN which draws the
least-squares compute x and y values with the specified dashed line. The

following additional arguments and parameters are used in this subroutine:

27



ILSQ if = 0, fit input data with least-squares polynomial
if = 1, fit input data with least-squares cubic spline
NPOL order of polynomial if ILSQ = 0
DF standard deviation for least-squares cubic spline if
! ILSQ = 1
COEF two-dimensional array containing coefficients of piecewise
third-order polynomials of cubic spline
cx,CY arrays containing coefficients of least-squares polynomial
XNEW,YNEW arrays containing new x and y values after curve fit
WD weighting factor used in least-squares polynomial curve fit
IPRINT if = 0, do not print summary data
if = 1, print summary data
ERRX,ERRY sum-of~-gsquares of the differences between input and

least-squares x and y data

Subroutine LSQ

The function of subroutine LSQ is to determine the coefficients of a

polynomial that best fits an input set of weighted x and y data. The

polynomial is in the form

P(xi)=ao+ax +ax2+...+ax.M (16)

171 274 Mi

where M is the order of the polynomial. The sum-of-the-squares differences

between the weighted input and polynomial fit values are

N

S = ;E (P(xi) - Wy,
i=1

)2 (17)
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The least or minimum error is
N .
%z-j=z i=21 [P(xi) - wiyi] x, 3 =0 (18)
where j =0, 1, 2 « « «, M. This reduces to a set of simultaneous equations

in the form

which can be solved for the polynomial coefficients aj using a simplified
solution technique that takes advantage of the symmetric properties of the
matrix of terms generated by the left-hand side of equation (19). The

following arguments and parameters are used in this subroutine:

X,Y arrays containing input x; and y; data

W array containing input weighting factor wj

NP number of input points N

N . order of polynomial M

(o array containing values of the coefficients of the

least-squares polynomial
A two-dimensional work array
Subroutine CSDS
The function of subroutine CSDS is to fit a least-squares cubic-spline
through an input set of x and y data. The method used in this subroutine
defines a continuous cubic-spline function in the form of the third-order

polynomial

2
P(x) = a + a1hi + a2hi + a3hi (20)

for i =1, 2, 3, « « «, N = 1 where hy = (x ~ x3) and N is the number of
input points. The coefficients a,, a;, a,, and aj are computed in a least-

squares manner so that
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SP (21)

A

g [P(xi) - Yi]
i=1 8vy

X
Neo
and f dPix) P(}Z{) dx is a minimum : (22)
X dx
1

where the smoothing parameter SP is in the interval N - JEE'S SP < N + V2N and
8y; is specified allowable standard deviation in the error in yj.

A detailed discussion of the least-squares cubic-spline method is pre-
sented in reference 3 and, therefore, will not be included in this report.
This subroutine is also a part of the standard math-library subprogram package
available on the Langley CDC computer system and is identified by the same
name and argument list. A complete description of the input and output
parameters in the argument list are presented at the beginning of the listing

of the subroutine in appendix A.

Subroutine AXISLB
The primary function of subroutine AXISLB is to draw scale values on the
X or y axis. The scale value is drawn in one-inch increments starting at the
origin and continuing for a specified length. Each scale value drawn is
centered adjacent to the inch mark for the y—axis or centered below the inch

mark for the x-axis. The following is a description of the subroutine argu-

ments:
IAXIS if = 1, draw x—-axis scale values

if = 2, draw y=-axis scale values
XORG, YORG Xp and Yp values of axis origin, in.
ORG scale value at origin
SCALE increment in scale value per inch
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HT height of scale values, in.
NDIG number of significant figures to draw on the right side of

the decimal point (NDIG = -1 will drop decimal point)

Subroutine COEFSY
The function of subroutine COEFSY is to draw a specified standard

aerodynamic label as illustrated in table II. The first seven labels are the
standard designations for the lift, drag, pitching-moment, rolling-moment,
yawing-moment, and side-force coefficients and lift-drag ratio. The last two
labels are the standérd designations for the angle of attack and angle of
sideslip. The width-height ratio for each label is also listed in table II
and is useful to the user when determining the Xp and Yp values needed to
position the label. If the user desires to add coding to draw other labels,
the additional coding can be inserted following the statement 3 CONTINUE. The

following is a description of the subroutine arguments:

Xo Xp location of left-hand edge of main character in label,
in.

YO Yp location of centerline of main character in label, in.

HT height of main character, in.

ISYM identifying number of label

Subroutine LAM
The function of subroutine LAM is to draw the script """ character used
as the subscript for the rolling-moment coefficient label generated by
subroutine COEFSY. This special character is not available as part of the
standard character series contained in the CALCOMP plotting subprogram

package.

Subroutine GRIDLN
The function of subroutine GRIDLN is to draw a series of horizontal and

vertical grid lines within a specified frame size. This process is
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accomplished using simple straight line plotting pen movements. The following
is a description of the subroutine arguments:

X0,YO X

p and ¥p values for the lower left-hand corner of the

frame, in.

XL width of frame, in.
YH height of frame, in.
NDIV number of grid lines per inch

Subroutine RUNKEY

The function of subroutine RUNKEY is to draw a legend containing a list
of run numbers for the data plotted and a corresponding list of symbols. The
run numbers are spaced so that a corresponding list of descriptors can be
typed on a sheet of gum~back paper using the IBM Executive model typewriter
and then cut and attached to the legend adjacent to the list of run numbers.
This particular typewriter is widely used at Langley to type figure titles and
legeﬁds. After drawing the symbols and run numbers the words "Symbol" and
"Run" are drawn and underlined above the correspopding lists. The user often
desires to scale a series of plots to either a smaller or larger size using
the magnification factors available as part of the postprocessor fLOT control
card. Using these magnification factors would also cause a corresponding
change in the legend which would prohibit the use of the IBM Executive Model
typewriter to type the list of descriptors. To overcome this problem, a
- magnification factor, XM, has been included in this subroutine that adjusts
the letter and number heights and spacings to compensate for the postprocessor
scaling. The following subroutine arguments and parameters are used in this
subroutine:
X0, YO The Xp and Yp values of the lower left-hand corner of the

legend, in.
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RUN array containing input run numbers

LSYM ‘ array containing input symbol order

ISIZE symbol size

HT letter and number character height, in.

NRNMAX maximum allowable number of runs per sheet

XM magnification factor for character and spacings

APPLICATION OF COMPUTER PROGRAM

The basic program variables have been dimensioned for a maximum of 10
runs per sheet, 10 plots per sheet, 50 data points per run, 5000 data points
per test, and 300 wind-tunnel test parameters per data point. The following
procedure outlines the changes necessary to either increase or decrease these
basic program variables:

(1) To change the maximum number of allowable runs per sheet, change the
dimension of the variable RUN and the value of the parameter NRMAX in the pro;
gram-PLOT.

(2) To change the maximum number of plots per sheet, change the dimension
of the variables XPLT, YPLT, YTAPE, YOFFSET, YSCALE, YLABEL, XTAPE, XOFFSET,
XSCALE, XLABEL, VAR, and NLOC and the value of the parameter NPLMAX in program
PLOT.

(3) To change the maximum number of points per run, change the dimension
of the variables VAR, ARRAY1, ARRAY2 and the value of the parameter NDMAX in
program PLOT; change the dimension of the variables TIN, TEDT, TSAVE, YSAVE,
IEDT, ITEMP, and ISAVE in subroutine EDIT; change the dimension of the vari-
ables TIN, ISAVE, TSAVE, IEDT, TEDT, IUN, and TUN in subroutine PRTEDT; change
the dimension of the variables MX, MY, and A in subroutines CURPLT and DASHLN;
and change the dimension of the variables XNEW, YNEW, COEF, and SDV and the

value of the parameter NMAX in subroutine LSQPLT.
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(4) To change the maximum number of allowable data points per test,
change the dimension of the variable NPT and the value of the parameter NPMAX
in program PLOT.

(5) To change the maximum number of allowable wind-tunnel test parameters
per data point, change the dimension of the variable DATA and the value of the
parameter IMAX in subroutine DATADK.

The best way to demonstrate the application of the program is to present
and discuss the output for several sample cases. Two sample cases will be
presented (1) a single'plot with three variables per sheet and (2) four plots
with a single variable per sheet. The input data for these two cases are
presented in table III. Both cases contain one sheet namelist with identical
sheet and run numbers. The tabulated output for the first case is presented
in table IV and the plotted output, in figure 1. If the user desires to plot
dashed lines instead of symbols with connecting solid lines, the call to sub-
routine CURPLT in program PLOT can be replaced with a call to subroutine
DASHLN which will produce the plot presented in figure 2. In a like manner,
if the user desires to least-squares curve fit the input data, the call to
CURPLT can be replaced with a call to subroutine LSQPLT which will produce the
plot presented in figure 3(a) for the least-squares polynomial option and in
figure 3(b) for the least-squares cubic-spline option. The programming
changes required to obtain these optional plots are very simple and require
very little programming knowledge.

Some programming knowledge is required if the user desires to generate a
report quality plot on blank (no grid) paper by drawing the appropriate grid
lines, axis scale values and labels, and the legends. The input requirements
for the subroutines that generate the various parts of the plot are relatively
simple and, after a short period of time, the average user should become very

proficient in their use. The computer code required to generate report
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quality plots for the two sample cases presented in table III are presented in
table VII and VIII, respectively, and the corresponding plots in figures 4 and
5. Each set of code was inserted in the PLOT program following card number
233 (see appendix A) and the original code from cards number 237 to 269
deleted. Careful examination of the code for both cases will reveal that the
same general procedure was used to generate a particular plot. This procedure
is outlined as follows:

(1) position plotting pen and draw grid lines (call subroutine GRIDLN)

(2) draw all zero lines (call subroutine ZEROLN)

(3) draw scale values on x-axis (call subroutine AXISLB)

(4) position and draw label for x-axis (call subroutine COEFSY)

(5) repeat steps 3 and 4 for y-axis

(6) position and draw legend (call subroutine RUNKEY)

The two types of plots presented represent only a small example of the
wide variety of the types of plots that can be generated using the PLOT pro-
gram as the baseline. Most engineers that test in the same facility generally
prefer to present the experimental data taken during a typical test program in
a well-established standard format. The computer code to generate these stan-
dard report quality plots can be written by a programmer with more experience
and simply inserted in the FLOT program code by the user with either the EDIT,

XEDIT, UPDATE, or MODIFY editing postprocessor commands.

CONCLUDING REMARKS
The wind-tunnel data plotting program PLOTWD described in this report has
been used successfully at Langley for several years with very few reported
execution problems. The required format for the input data is somewhat
restrictive, but the required user input is very simple and the variety of
plots generated numerous. With relatively minor code changes, the original

version of the program can be changed to handle either larger or smaller
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amounts of test data. The program code presented in this report was written
especially for use on the Langley CDC computer system. The program can be
adapted to other computer systems provided the system selected has a
random-access file capability and a similar CALCOMP software package. A copy
of the basic source code for this program can be obtained using the following
control statements:

GET, PLOTWD/UN = 621288N

UPDATE,F,P = PLOTWD, S = SOURCE, I = 0, L = 0.
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APPENDIX A
COMPUTER LISTING OF WIND-TUNNEL DATA PLOTTING PROGRAM PLOTWD
This appendix contains a computer listing of the wind-tunnel data plott-
ing program PLOTWD which consists of a main program, eighteen subroutines, and

two function subprograms.
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LISTING OF DECK:

CARD NGO,

-1

10

15

20.

25

30

35

40

OO0 OOOOOOONOOOOO0OOOO0O

PLOT

PROGRAM PLOT(INPUT,NUTPUT, TAPES=INPUT,TAPEL, TAPE2s TAPE7=1001,
1TAPEL11=1001,TAPF1221001)

PROGRAM TO PLOT AND FAIR WIND TUNNEL DATA

CODED BY == HARRY L. MORGAN

NASA/LARC/TAD/AAB 1983

PAGE

Rk Rk Rk kR Rk ok k Rk Rk kkokkok ko okkkkkk ko kb kR k ko kk ok

LA R AR R EEREEEREERRER RN R BB EE I EEEEEES

CARD NG.

== DEFINITION OF SETUP DECK CARDS -~

DESCRIPTION FORMAT
TEST = TFST NUMBFR (F10,0}) .,
SHEETW = WIDTH OF PLOTTING SHEET (INCHES) (3F10.0)

SHEETH = HEIGHT OF PLOTTING SHEET (INCHES)
SPACE - SPACE BETWEEN PLOTTING SHEETS (INCHES)

ISYM ~ STARTING SYMBOL NUMRER. (2F10.,0)
ISIZE = SYMBOL SIZE (1 = SMALL 2 = MEDIUM 3 = LARGE)

I0P = PLOTTING OPTION 1I0P=0 £LOT DATA ONLY (2F10.0)
I0P=1 PLOT AND FAIR DATA
TENSION — SPLINE TENSION FACTOR (FOR IOP=1 ONLY)

IEDIT ~ EDIT DPTION TIEDITe«0 NO EDITING {2F10.0)
TEDIT=1 £DIT WITH GIVEN TOLERANCE
TOLR = EDIT TOLERANCE FOR INDEPENDENT VARIABLE

IN — DATA ARRAY LOCATION OF INDEPENDENT VARIABLE (F10.0)
NPLOT - NUMBER OF PLOTS PER SHEET (F10.,0)

YTAPE = ARRAY LOCATION OF Y VARIABLE t2(3F10,05,A10))
YOFFSET = NRIGIN NFFSET OF Y VARIABLE (INCHES)

YSCALF - SCALE VALUE PER INCH FOR Y VARIABLE

YLABEL = LABFL FOR Y VARIABLE

XTAPE = ARRAY LOCATION OF X VARIABLE

XOFFSET = ORIGIN OFFSET OF X VARIABLE (INCHES)
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LISTING OF DECK: PLOT

CARD NN,

41

45

50

55

60

65

70

75

80

VOO0 OOOD OO0 OO

OO0

OO0

XSCALE = SCALE VALUE PER INCH FOR X VARIARLE
XLABEL - LABEL FOR X VARIARLE
NOTE - CARD B IS REPEATED NPLDT TIMES
== DEFINITION OF SHEET NAMELIST PARAMETERS ==

$SHEET - NAMELIST LABEL
NO = SHEET NUIMBER
RUN = PUN NUMBERS TO BFE PLOTTED ON SHEET (MAXIMUM OF 10)
NEWCASE = IF NFW SETUP DFCK FOLLOWS SET NEWCASF=1
$END = FND DOF NAMELIST

LR S LT T e T TP T L i i ITIT
INTEGER RUN
DIMENSION ARRAY LSYM WHICH CONTAINS ORDER OF PLNTTING SYMBOLS
DIMENSION LSYM(22)

DIMENSION RUN(NRNMAX) WHERE NRNMAX IS THE MAXIMUM NUMRER OF
ALLOWABLE RUNS PER SHEET

DIMENSION RUN(10)
DIMENSION NPT(NPMAX) WHERE NPMAX IS THE MAXIMUM NUMRER OF DATA
POINTS FOR TAOTAL TFST
NOTE == DO NOT DESTRNY THIS ARRAY DURING PROGRAM EXECUTION
DIMENSION NPT(5000)

OCIMENSION FACH OF THE FOLLOWING ARRAYS BY NPLMAX WHICH IS THE
MAXIMUM NUMBFR 0OF ALLOWABLE PLOTS PER SHEET

DIMENSION XPLT(10), YPLT(10), YTAPE(10), YOFFSET(10)s YSCALE(10),
1YLABFL(10)s» XTAPE(10)s XOFFSET(10)» XSCALE(10), XLABEL(10)

DIMENSION EACH OF THE FOLLNWING ARRAYS BY NDMAX WHICH IS THE
MAXIMUM NUMBER OF ALLOWABLE POINTS FOR A GIVEN RUN

PAGE

*
*
*
*
*
*
* PT
*
*
*
*
*
E 3
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LISTING OF DECKt PLOT PAGE 3

CARD NO.

8l DIMENSION X(50)s Y(50)s T(50) PT 81
c PT 82
c DIMENSION VAR(NDMAX,NVAR) AND NLOC(NVAR) WHERE NVAR«2*NPLMAX+1l PT 83
C PT 84
85 DIMENSION VAR(50,21)s NLOC(21) PT 85
o ' PT 86
C DIMENSICON ARRAYL(7#NDMAX,GF.500) AND ARRAY2(3¥NDMAX) PT 87
c . : PT 88
. COMMON /WORK/ ARRAY1(500) PT 89
90 COMMNN /PLT/ ARRAY2(150) PT 90
o ' PT 91
c SHEET NAMELIST PARAMFTERS PT 92
c - PT 093
NAMEL IST /SHEET/ NO,RIJNy NEWCASE PT 94
95 . C PT 95
c DEFINE INPUT TAPE NUMBER PT 96
c PT 97
DATA JREAD/S5/ PT 98
) C PT 99
100 o DEFINE ORDER OF PLOTTING SYMBNLS PT 100
C PT 101
DATA LSYM/15293949526»7585s9510511512513,5,1451551651751R19,20,21,22 PT 102
1/ PT 103
C PT 104
105 ¢ DEFINE MAXIMUM NUMBER NF ALLOWABLF RUNS PER SHEET PT 105
c PT 106
DATA NRNMAX/10/ PT 107
c PT 108
c DEFINE MAXIMHM NUMBER OF ALLNWARLE PLCTS PER SHEET PT 109
110 C PT 110
DATA NPLMAX/10/ PT 111
C PT 112
c DEFINE MAXIMUM NUMBER DOF ALLNWABLF DATA POINTS FNR A GIVEN RUN PT 112
C PT 114
115, DATA NDMAX/50/ PT 115
C PT 116
C DEFINE MAXIMUM NUMBER NF ALLOWABLE TOTAL DATA POINTS PT 117
c PT 118
NPMAX=5000 PT 119

120, C PT

120
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LISTING GF DECK:

CARD NO,

121

125
130,
135,
140,
145
150,
155

160.

OO =00 OO OO0

N

w o

PLOT

DEFINE PROGRAM OPTIONS

IF IPRT=0s PRINT EDITED DATA

IF IPRT=1ls DO NOT PRINT EDITFD DATA
IPRT=0 _

LZERO=0, DRAW ZERND LINES

LZERO=1, DD NOT DRAW ZERO LINES
LZERD=1 '

NORG=0, DRAW ARROWHEAD AT ORIGIN OF PLOTTING VARIARLES
NORG=1, DO NOT DRAW ARROWHSAD AT ORIGIN OF PLOTTING VARIABLES

NORG=0

SET PROGRAM CONSTANTS
IDISK=0

INITIALIZE PLNTTING DEVICF

CALL PSEUDO
CALL LERDY

READ SETUP DECK

PAGE

CALL SETUP (ITESTySHEETW» SHEFTHsSPACE»ISYM,ISIZE,TAP,TENSIONSIEDIT PT
1, TCLRy IW,NPLOT, YTAPE, YOFFSETy YSCALE» YLABEL» XTAPE» XOFFSETy XSCALE, XL PT

2ABEL » JREADSNPLMAXSIERR)
IF (IERR.NE.O):GU T0 23

REWIND 7
REWIND 11
KEDT=Q

LOAD DATA DISK

IF (IDISK) 35253

CALL DATADK (OpITESTpIRUNyVAR:NVAR:NLOC:NP:NPT:NPPAX;NDHAX:IERR)

IF (IFRR.NEs0) GO TO 23

IDISK=1
PRINT 24

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
15%
156
157
158
159
160

4



LISTING CF DECK: PLOT PAGE

CARD NO,.
161 c eT
C LOAD PLOTTING VARIABLES PT
C : ' PT
DN 4 I=1,NPLOT PT
165 J2u2%] PT
Jl=J2-1 ' PT
NLOCCJ1)=IFIXC(YTAPE(I)+0,0001) PT
4 NLCC(J2)=IFIX(XTAPE({I)+0,0001) PT
NVAR=2xNPLOT+1 PT
170 NLOC (NVAR)sIW PT
C PT
c CHECK FOR DUPLICATE PLOTTING VARIABLES PY
c PT
D0 9 Is=1,NPLOT PT
175 YPLT(I)=XPLT(I)=0, PT
IF (1+EQ.1) GD TO 9 PT
Jl=I=-1 } PT
N 8 Jml,J1 PT
IF (XTAPE(J)=XTAPE(I)) 65556 PT
180 5 IF (XOFFSET(J) eEQoXDFFSET(T)4ANDoXSCALE(J) 4EQ4XSCALE(T)) XPLT(T)=l PT
1.0 PT
6 IF (YTAPE(J)-YTAPE(TI)) 8,7,7 PT
7 IF (YOFFSETU{J)FQ.YOFFSET(T) AND.YSCALE(J)eEQ4YSCALE(T)) YPLT(I)=1l PT
. 1,0 PT
185 8 CONTINUE ‘ PT
9 CONTINUE PT
C PT
C READ SHEFT NUMBER AND RUNS TN BE PLNTTED : PT
c PT
190 10 DO 11 TI=1,NRNMAX PT
11 RUN(I)=0 PT
NEWCASE=NO=O PT
c PT
v REFAD (JREAD,SHEFT) PT
195 IF (EOF(JREADY) 23,12 ‘ PT
12 CONTINUE PT
C PT
PRINT 2%, NOsRUN PT
c ' PT
200 C PERFORM GRID CHECK PT

42

161
162
163
164
165
166
167
168
146
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
18¢
189
190
191
192
193
194
195
196
197
198
199
200



LISTING OF DECKs PLOT

CARD NO.

201

205

210,

215

220.

225

230,

235

240

OO

OO0

13

OO0

CALL CALPLT (0e»04s-3)
CALL GRIDCK '

POSITION PLOTTING PEN AT LNWER LEFT HAND CORNER OF PLOTTING SHEFT

CALL CALPLT (249245-3)
LABEL TEST» SHEFTy AND RUN NUMBERS

SZ=0,15
D==146
LABFL TEST NUMARFR
CALL MOTATE (Ny=240sSZsSHTEST 504»5)
D-BOO*SZ,70+D
TPafFLOAT(ITEST)
CALL NUMBER (N9=2405S2sTP»0ss-1)
D=364#SZ/ 74D
LABEL SHEET NUMBER
CALL NOTATE (N9p=2405SZ»7HsSHEET ,04s7)
D42 ,%82/7.+D
TP=FLOAT(ND)
CALL NUMBER (D»=2.05SZs>TP»04r~-1)
De36,%S7/7e4D
LABEL RUN NUMBERS
CALL NOTATE (Dy~2.05SZ56HsRUNS 50456)
D=424%S7/T7e4D
DO 13 I=1,NRNMAX
TP=FLGAT(RUN(I))
CALL NUMBER (Dp=2¢0sSZsTPs0ss-1)
De42 o*%SZ/740D
IX=IFIX(D)
DMAX=FLOAT(IX)+SPACF+2.0

DRAW PLOTTING SHEET FRAME

CALL CALPLT (04s04s3)

CALL CALPLT (SHEETW»0.,2)
CALL CALPLT (SHEETWs SHEETH,?2)
CALL CALPLT (0.»SHEETH,»2)

PAGE

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

227
228
229
230
231
232
233
234
235
236
237
238
239
240

43



LISTING OF DECK1

CARD NGO

2641

245

250

255

260

265.

270

275

280

e X Nal

14

IO

16

17

o (o] [n] DO
-

CALL CALPLT (0es04s2)
LABEL ORIGIN, VARIABLE DESCRIPTION, AND SCALE

DO 15 Is1,NPLOT

IF (YPLT(I)«EQel.) 6O TP 14

DsYOFFSET(I)

IF (NORG.EQ.0) CALL PARRDOW (=0e3yDs0esDs=2.0s.3)
CALL NOTATE (-1.8sD»0e15, YLABEL(I)506510)
D=sYOFFSET(I)=0.2 )

CALL NUMBER (=148sDs0415sYSCALE(T)»04s4)

IF (XPLT(I)eEQels) GD TO 15

O=XDFFSET(1)

IF (NORGeEQeO) CALL PARRDOW (Dy=0e35Ds0es~2e0s43)
D=XOFFSET(I)=0465

CALL NOTATE (D»—0e6s0415sXLABEL(I)»00510)

CALL NUMBER (D»=0sB504159XSCALE(T)»0.54)
CONTINUE

DRAW ZFRO LINES

IF (LZEROLNE.O) GO TO 18

D0 17 I=1,NPLNT

IF (YPLT(I)eEQels) GO TN 16

CALL ZERCLN (0.»YIFFSET{I), SHEETW,1)
IF (XPLT(I).EQels) GO TN 17

CALL ZEROLN (XNFFSET(I )»0.sSHEETH, ?)
CONTINUE

CONTINUE

READ DATA FROM DATA DISK AND PLOT
KSYM=TSYM=1

DO 21 IR=1,NRNMAX

DEFINE RUN NUMRER
IRUN=RUN(IR)

DEFINE PLOTTING SYMROL
KSYN=KSYM+] )
IF (KSYMeGT.22) KSYM=ISYM

241
242
243
244
245
246
267
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
2717
278
279
280



LISTING OF DECK? PLOT : PAGE 8

CARD NQ.
281 IF (KSYM.LT.1) KSYM=1 PT 281
. NSYMsLSYM(KSYM) PT 282
c : PT 283
~ IF (IRUN,EQ.0) 60 TO 21 PT 284
285, ¢ READ DATA FROM DATA DISK PT 285
A CALL DATADK (1,ITEST,IRUN,VARsSNVARsSNLOCsNPsNPT,NPMAXsNDMAXsTERR)  PT 286
If (IEPR,NE.O) GO TO 21 PT 287
c LOAD AND PLOT DATA : PT 288
DO 20 I=1,NPLOT PT 289
290 J2m2#1 ' PT 290
JisJ2-1 . PT 291
IX=NLOC(J2) ' PT 292
c ~ LDAD PLOTTING ARRAYS : PT 293
N=0 ' ‘ PT 294
295 DD 19 J=1,NP PT 295
: XP=VAR (JpJ2) /XSCALE(I) #XOFFSET(I) : : PT 296
YPsVAR(J,J1)/YSCALE(T)+YOFFSET(I) , PT 297
TP=VAR(Jy)NVARY PT 298
. c - CHECK TO SFE IF DATA IS WITHIN PLOTTING FRAME PT 299
300 IF (XPolT+0e0.0RsXP,GT,SHFETW) GO TO 19 PT 300
. TF (YP.LT+040,MR,YP,GT,SHEETH) 6N TO 19 PT 301
NeN+1 PT 302
X(N)=XP . PT 303
. Y(N)=YP _ , PT 304
305. , T(N)=TP ' 4 PT 305
. 19  CONTINUE _ PT 306
¢ PRINT MESSAGE IF SOME POINTS NOT WITHIN PLOTTING FRAME PT 307
JS=NP=N PT 308
. IF (NJNEJNP) PRINT 265 IRUNsJS,T PT 309
310. c EDIT DATA , PT 310
IERR=Q PT 311
IF (TEDIT.NEJO) CALL EDIT (T,XsY¥s Ns NSYM,ISIZEs IRUN» TOLP,KEDT,IERR) PT 312
IF (IERRWNE.O) 60 TO 20 ] PT 313
. C PLOT VARTABLES PT 314
315 JS=0 PT 315
, IF (IX.NE,INW) JSel PT 316
CALL CURPLT (T»X»YsNpJSyNSYM, ISTZE, TOP, IRUNs TENSION) PT 317
c DO NEXT VARIABLE ' PT 318
. 20  CONTINUE _ PT 319
320. c 00 NEXT RUN PT 320

45



LISTING OF DECKs PLOT

CARD NO.

321

325

330

335,

340.

345

150.

355

46

OO0

NOOO
~N

OOON
w

e XuXel

24
25

26

27
28

CONTINUE
ADVANCE TO ORIGIN OF NEXT FRAME
DaSHEFTW+SPACE+2,.0
IF (D.LT.DMAXY D=NMAY
CALL NFRAME (Ds0,.)

READ NEXT SHEET NAMELIST UNLESS NEW SETUP DECK FOLLOWS

IF (NEWCASEJ.NF.0) GD TO 22
60 70 10

PRINT EDITED DATA
IF (TEDIT.NE«OsAND.IPRT,EQ.0) CALL PRTEDT

PRINT 27 4 . :

60 T0 1

IF (TEDIT.NE.O.AND, I°RT,EQ.0) CALL PRTEDT
FINALIZE PLOTTING DEVICE

CALL NOTATE (245245045515HEND NF PLOTTING» 9045 15)
CALL NFRAME (4450.)

CALL CALPLT (04s045999)

PRINT CLOSING MESSAGE

PRINT 28
sTop

FORMAT (1H1,3X»124DATA PLOTTED)

PAGE

FORMAT (/4X»10HSHEFT NO =5 T555Xs 6HRUNS =,Q(I751Hs)sT7/(30Xp9(I751H PT

15)517))

FORMAT (/4X»94FOR RUN w=,T1793H » »I4y55H POINTS WERE NOT WITHIN PLO PT

1TTING SHEET FRAMF FOR PLDT =pI3)
FORMAT (/4Xs22HNEW CASE SHOULD FNLLOW)
FORMAT (/4X,22HALL PLOTTING COMPLETED)
END

321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
346
345
346
347
348
349
350
351
352
353
354
355
356
357-



LISTING CF DECK:

CARD NO.

1

10

15

20

25

30

35

40

OO IOOOIOIOIOO IO OOOO

o

ROUTINE TO REAN PLATTING SETUP DFCK

CODED BY == HARRY L+ MORGAN NASA/LARC/TAD/AAB

PARAMETER DEFYNITION

ITEST - TEST NUMBER

SHEETW ~ WIDTH OF PLNTTING SHEET (IN)

SHEETH = HFIGHT OF PLOTTING SHEET (IN)

SPACE - SPACE BFTWFEN PLOTTING SHEETS (IN)

ISYM - STARTING SYMBOL NUMBER

I0P - PLOTTING OPTION ~ INP=0, PLOT SYMBOLS ONLY

I0P=1, PLOT AND FAIR DATA

TENSION -~ SPLINE TENSION FACTOR .

IEDIT - EDIT OPTION = TEDIT=0, DO NOT SORT AND EDIT DATA
IEDIT=1, SORT AND EDIT DATA

TOLR = EDIT TOLERANCE OF INDEPENDENT VARIABLE

IN = DATA ARRAY LOCATION QOF INDEPENDENT VARIABLE

NPLOT -~ NUMBER OF PLOTS PFR SHEFT

YTAPE = DATA ARRAY LNCATION OF Y VARIABLE

YOFFSET = NRIGIN OF Y VARIABLE (IN)

YSCALE = VALUE PER INCH FDR Y VARIABLE

YLABEL -~ LABEL FOR Y VARIABLE

XTAPE = DATA ARRAY L OCATION OF X VARIABLE

XOFFSET =~ ORIGIN OF X VARTIABLE (IN) )

XSCALE = VALUE PER INCH FOR X VARTABLE

XLABEL - LABEL FOR X VARIABLE

JREAD = TAPE NUMBFR NF INPUT FILE

IERR -~ ERRNR INDICATOR - IERR=0, NO ERRORS OCCURRED

. IERR=1» ERRORS OCCURRED

XTAPE» XOFFSETs XSCALE,XLABEL,» YTAPE, YOFFSET,»YSCALE, AND YL
MUST BE PROPERLY DIMENSIODNED IN CALLING PROGRAM

DIMENSION AND DEFINE SYMBOL SIZE ARRAY AND NMAX

DIMENSION IS(3)

1983

ABEL

PAGE

SUBROUTINE SETUP (ITEST»SHEETW, SHEETH,SPACE»ISYMyTSIZE, INP,TENSION ST
1, TEDITy TOLRy IWsNPLOT s YTAPE S YOFFSFTyYSCALEs YLABEL)XTAPE, XOFFSET,XSC ST
ZALE:XLABEL’JREAD’NPLMAX:IERR\

ST

DIMENSION XTAPE(1), XCFFSET(1), XSCALE(1), XLABEL(1), YTAPE(1), YO ST
1FFSET(1)» YSCALE(1l)s YLABEL(1)

ST
ST
ST

-
QU DBD~NTTADWN -

-
W R -

a7



LISTING COF DECKt SETUP PAGE

CARD NG,
41 NDATA IS/6HSMALL »AHMEDIUM,6HLARGE / ST
c ST
c INITIALIZE ERROR INDICATOR ST
c ST
45 IERR=O ST
C ST
c READ AND PRINT TEST NUMBER ST
c ) ST
READ (JREADs6) D1 ST
50 IF (EOF(JREAD)) 4,1 ST
1 ITEST=IFIX(D140,0001) ST
PRINT 7, ITEST ST
c _ . . ST
c READ AND PRINT SHEETW, SHFETH, AND SPACE ST
55 ¢ , ' ST
READ (JREADs»6) SHEETW, SHEETH,SPACE ST
IF (SHEETWeLTelle0) SHEETWs1ll,.0 ST
PRINT 8y SHEETW, SHEFTH,SPACFE ST
‘ c ST
60. c READ AND PRINT TSYM AND ISIZE ST
c ST
READ (JREADs6) D1,D2 ST
ISYM=IFIX(D1+4C.N001) ST
, ISIZE=IFIX(D240.0001) ST
65 _ IF (ISYMelTeleNR,ISYMN,GT,22) ISYMs=] ST
. IF (ISIZEeLTeleNRISIZE«GTs3) ISIZEs=2 . ST
PRINT 9, ISYMs»ISUISIZE) ST
C ’ ST
C READ AND PRINT IQP AND TENSION ST
70. c ST
READ {(JREADy6) D1,TENSION ) ST
IOP=sIFIX(D1+0.0001) ST
IF (IOPeLTa040RIOP,6TLY) INPa=Q ST
IF (I10P,EQ.0) PRINT 10 ST
75 IF (I0OP.EQ.1) PRINT 11, TENSION ’ ST
C ST
c READ AND PRINT IEDIT AND TOLR ST
c ST
READ (JREAD»6) D1,TOLR ST

80 IEDIT=IFIX(D14+0.0001) ST



LISTING

CARD NO.

81

85

90

95

100

105

110

115

120

OF DECK: SFTUP

OO SO0

OO0

N

w0

OO Oy

IF (IEDITeLTe0eNR(IEDITLGTL1) IFNITwO
IF (IEDIT<EQs1l) PRINT 12, TOLR

READ AND PRINT IW

READ (JRFAD,6) D1
IWsIFIX{D1+0,0001)
PRINT 13,1IW

IF (IW.LELO0) GO TN 4

READ AND PRINT NPLNT
REAC (JREAD,6) D1

NPLOT=IFIX(D1+40,0001)
PRINT 14, NPLOT

IF (NPLOTWLESD.NRNPLOT.GT,NPLMAX) GO TO 3

READ AND PRINT YTAPE,YOFFSET,YSCALEsYLABELy XTAPE»XNFFSETyXSCALE,

AND X LAREL

D0 2 I=1,NPLOT

READ (JREAD,15) YTAPFR(I),YOFFSET(I)pYSCALE(I),YLABEL(I),YTAPF{I),X ST 102

IOFFSET(I)s XSCALE(T) s XLABEL(T)

IX=sIFIX(XTAPE(T)40.0001)
IY=IFIX(YTAPE(I)+0,0001)

PRINT 16s IoIYoYOFFSET(I)»YSCALF(I),YLABEL(I)»IX,XOFFSET(I),XSCALF ST 106

1(T)yXLABEL(I)

CONTINUE
GO0 710 5

PRINT ERROR MFSSAGES THAT MAY HAVE OCCURRED

PRINT 17, NPLPT
IERP=]

60 T0 5

IERR =]

RETURN TO CALLING PRNGRAM

RETURN

49



LISTING OF DECK3 SETUP

CARD NG

121

125
130

135

50

oD~NPO

o

15
16
17

PAGFE

<T

FORMAT (4F10.4) ST
FORMAT (1H1s3YX,30HPLOTTING SETUP DECK €OR TEST =515) ST

. FORMAT (4X, 13HSHEET WIDTH =y F8,2, 5%, 14HSHEET HEIGHMT =pFBe2s5Xe22HS ST
. 1PACE BETWEEN SHEETS =,FB8.2) ST
ENRMAT (4X»24HSTARTING SYMBOL NUMRER ayI3,5X, 15HSYMROL STZE IS ,A6 ST
1) : _ ST
FORMAT (4X»25HDATA WILL BE PLOTTED ONLY) ST
FORMAT (4Xy5GHDATA WILL BF FAIRED AND PLOTTED USING SPLINE WITH TE ST
INSION ®yFbe2) - - ST
FORMAT (4X,44HDATA WILL BE EDITED WITH AN EDIT TOLERANCE w=yFR,.3) ST
FOKMAT (4X»3GHTAPE LOCATIIN NF INDEPENDENT VARIABLE =,14) ST
FORMAT (4X,27HNUMBER OF PLOTS PFR SHEET «, 14/7Xs BHPLOT NOo»5XpSHYT ST
1A°E;5Xo7HYOFFSET’6!,6HY?CALE’6Xn6HYLABEL;9X;5HXTAPF;FX;?HXOFFSETob ST
2%y 6HXSCALE»6Xs AHXLARFL) _ ST
FORMAT (3F1044»A1053F10.45A10) ST
FORMAT (BX,IBplY,Z(FX,14:5X;F7.2;2Y,F12.4:2X;A10)) ST
FORMAT (/&Xs&OHFRROR OCCURRED == IN SETUP DECK NPLNT =,14) ST
END . ST

121
122
123
124
125
126
1?7
128
129
130
131
132
132
134
135
136
137
138
139~



LISTING
CARD NO.
1

10

15

20

25,

30

35

40

OF DECK: DATADK

OO0 OONOOOOODOOOOOONMNOON

(@] OO0

SUBROUTINE DATADK (ICODE,TTESTyIRUN,VARsNVARSNLOCSNP,NPT,NPMAX,NDM

1AX»IERR)

ROUTINE TO READ FROM OR WRITE TO A DATA DISK
CODED BY == HARRY L. MORGAN NASA/LARC/TAD/AAB 1983
PARAMETER DEFINTTION

ICODE - READ 0OR WRITF OPTION
ITEST - TEST NUMBER
ICODE=Os WRITE IN DATA DISK
ICODFs=1, RFAD DATA FROM DATA DISK
IRUN = RUN NUMBRER TO BE RFAD FROM DATA DISK
VAR(1,J) = TWD DIMENSIONAL ARRAY CONTAINING DATA READ FROM
DATA DISKe (T21lsasessNP AND JmlsseeesNVAR)
NVAR -~ NUMBER 0OF VARIABLES READ FROM DISK FOR FACH POINT OF
DATA
NLOC(J) = ARRAY CONTAINING DATA ARRAY LOCATIONS NF DESIRED
VARTABLES: (J21seeeesNVAR)
NP — NUMBER OF DATA POINTS READ FROM DISK FOR DESIRED RUN
NPT = ARRAY CONTAINING COUNT NUMBER OF DATA POINTS STORED ON
THE DATA DISK
NPMAX ~ MAXIMUM NUMBFR OF DATA POINTS
NDMAX = MAXIMUM NUMBER OF ALLOWARLE DATA POINTS FOR ANY GIVEN
RUN’
IERR =~ ERROR INDICATOR
IERR=0, NO ERRDORS NCCURRED
IERR=1, E€RROR DCCURRED DUPING READ OR WRITE
IERR=2, TRUN NOT ON DATA DISK

NOTE =- VARs NLOC, AND NPT MUST BE PROPERLY DIMENSIONED IN THE
CALLING PRNGRAM

DIMENSION VAR(NDMAX»1)s NLOC(1l)s NPT(1)
WORK ARRAY

COMMON /PLTZ/ NPRT(10)

PAGE

OVO~NON WM

51



LISTING OF DECK:

CARD NGO,

41

45

50

55

60

65

70

75.

80.

52

OO0 [g] OO0 OO0

o ONMMOOOO DOO

S wo o

DATADK PAGE

DIMENSION DATA(IMAX43) WHERE TMAX IS THE MAXIMUM NUMBER OF DATA DK

VARIABLES STORED ON THE INPUT DATA TAPE DK

‘ DK

COMMON /WORK/ DATA(303) K
DK

DEFINE ITAPE (INPUT DATA TAPF NUMBER) AND NDISK (DATA DISK DK
NUMBER) . DK

DK

DATA ITAPE/1/,NDISK/2/ DK
DEFINE IMAX DK
DATA IMAX/300/ DK
DK

COMPUTE ROUTINF CONSTANTS : DK
DK

1ERR=0 DK
I3=IMAX+3 0K
REWIND 12 ‘ DK
‘ DK

SELECT READ OR WRITE PROCENURE DK
0K

IF (ICODE) 1,1,16 DK
DK

WRITE DATA ON DATA DISK DK
DK

INITIALIZE NPT DK

DO 2 I=1,NPMAX DK
NPT(1)=0 ' DK
OPEN DATA DISK DK
CALL OPENMS (NDISKsNPT,NPMAX50) DK
COMPUTE NEEDED CONSTANTS DK
I1=IMAX+1 DK
KeO ‘ ‘ DK
TRUNP =0 _ | DK
I1C=0 DK
REWIND INPUT TAPE : DK
REWIND ITAPE - DK
READ DATA FROM INPUT TAPE DK
READ (ITAPE) IRUN,ITESTC,IPT»(DATA(I)yIs1,INAX) DK
IF (EOF(ITAPE)) 10,4 . ) DK
CONTINUE ' DK



LISTING OF DECK: DATADK PAGE 3

CARD NO.
81 IF (IRUN.GT.99999) GO TO 10 DK 81
IF (ITESTCeNE.ITEST) GO TO 15 DK 82
¢ ‘ OK 83
A c NOTE -- PDINTS OR RUNS CAN BE VOIDED HERE DK 84
85. c ' , DK 85
¢ LOAD DATA ARRAY DK 86
DO 5 I=1,IMAX DK 87
Ju1l-1 DK 88
. J3=J43 DK 89
90. DATA (J3)=DATA(J) DK 90
5 CONTINUE DK 91
DATA (1)=FLOAT(IRUN) ' DK 92
DATA (2)sFLOAT(ITESTC) : oK 93
: DATA (3)=FLOAT(IPT) DK 94
95 KeK+1 R : DK 95
c CHECK TO SEE IF POINT COUNT EXCEEDS ALLOWABLE MAXIMUM 0K 96
IF (K=NPMAX) 6,514,164 , _ DK 97
c WRITE ON TAPE 12 RUN NUMBER AND COUNT NUMBER OF FIRST DATA DK 98
c POINT OF RUN _ DK 99
100 6 IF (IRUNP) 75857 DK 100
7 IF (IRUN-IRUNP) 859, 8 DK 101
8 IC=IC+1 DK 102
WRITE (12) IRUNsK _ DK 103
IRUNP = IRUN - DK 104
105 c WRITE DATA ON DATA DISK DK 105
9 CALL WRITHS (NDISK»DATA»I35Ks050) . DK 106
c READ NEXT DATA POINT ON INPUT TAPE DK 107
60 TO 3 DK 108
. c WRITE ON TAPE 12 RUN NUMBER AND COUNT NUMBER OF LAST DATA DK 109
110 c POINT + 1 OF RUN , _ 0K 110
10 KaK+l ' DK 111
WRITE (12) IRUNP,X DK 112
- END FILE 12 DK 113
c . DK 114
115, c PRINT SUMMARY OF RUNS STORED ON DATA DISK DK 115
¢ . DX 116
PRINT 29, ITESTC ‘ 0K 117
IF (IC.EQ.0) 6O TO 13 ' DK 118
REWIND 12 ‘ DK 119

120 " k=0 . ' DK 120

53



LISTING OF DECK?

CARD NO.
121

125
130
135
140
145
150.
155.

160

54

11
12

ol e K x]

15

o

@

o

O YO _OOOOO
-~

DATADK

D0 12 1I=1,1IC

READ (12) IRUN’JS

KsK+l

NPRT(K)=IRUN ‘

IF (K-10) 12,115,111

PRINT 30, (NPRT(J)»J=1,10)

K=0

CONTINUE . .
IF (KeGTeOeANDKLT.10) PRINT 30, (NPRT(J)»J=l,K)
READ (12) IRUN»K

KsK=1 '

PRINT 31y K

REWIND 12

G0 TO 28 '

PRINT ERROR THAT MAY HAVE OCCURRED DURING WRITE TO DISK

PRINT 32

IERR=]

GO TD 28

PRINT 33, NPMAX

1ERR=1

GO TO0 28

PRINT 34, ITEST,ITESTC
1ERR=]

GG TO 28

READ DATA FROM DATA DISK

READ TAPE 12 TN FIND POINT COUNT OF FIRST DATA POINT FOR
DESIRED RUN
READ (12) JsK
IF (EOF(12)) 23,17
IF (J=IRUN) 16518516
READ TAPE 12 TO FIND POINT COUNT OF FIRST DATA POINT FOR
NEXT RUN ON DATA DISK
READ (12) J»JdS
IF (EOQF(12)) 24,19
COMPUTE NUMRER OF DATA POINTS ON DATA DISK FOR DESIRED RUN
NP=JS=K
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LISTING
CARD NO.
161

165,

170.

175

180.

185

190

195

200

OF DECK?

24

25

DAT ADK

IF (NP.GT.NDMAX) GO TOD 26
READ DATA FRAM DATA DISK

D0 22 I=1,NP

CALL READMS (NDISKsDATA»I3,K)

CHECK TEST NUMBER

ITESTC=IFIX(DATA(2)40,0001)
IF (ITESTC.NE.ITEST) GO TO 25
STCORE DATA NEEDED FOR PLOTTING

00 21 J=1,NVAR
J3sNLOC(J)+3

IF (J3=1I3) 20,20,27
VAR(I»J)=DATA(JI)

CONTINUE
KuK+l
G0 TO 28

PRINT ERROR THAT MAY HAVE OCCURRED DURING READ FROM NATA DISK

PRINT 35,
IERR=2
GO TDO 28
PRINT 36»
IERR=1
GO0 TO 28
PRINT 37,
IERR=1
GO 70 28
PRINT 38,
IERR=1
G0 TO 28
PRINT 39,
TERR=]

RETURN TO
RETURN

FORMAT (1H1,5X,71HTHE FOLLOVWING LIST OF RUNS ARE AVAILABLE ON THE
1DATA DISK FOR TEST NO. »1I5/)

IRUN

IRUN

ITEST,ITESTC

IRUN, NDMAX

JS»TRUNy TMAX

CALLING PRNGRAM

FORMAT (5X»10710)

PAGE
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CARD NO,

201

205

210

215

220

56

31

32.

33

34

35
36
37

38

39

DATADK PAGE

FORMAT (/5X,29HTOTAL NUMBER DF DATA POINTS =,1I7)

FORMAT (/5Xs67HERROR OCCURRED DURING HRITE TO DATA DISK === NO DA
1TA ON INPUT TAPE)

FORMAT (/5X, 92HERROR OCCURRED DURING WRITE TO DATA DISK === POINT
1 COUNT HAS EXCEEDED ALLOWABLE MAXIMUM OF ,17)

FORMAT (/5X, 7JHERROR OCCURRED DURING WRITE TO DATA DISK === REQUE
1STED TEST NUMBER IS »15s34H AND TEST NUMBER ON INPUT TAPF IS ,1I5)
FORMAT (/5X,5FRHERROR NCCURRED DURING READ FROM DATA DISK === RUN
1NUMBER 5I75,15H IS NOT ON DISK)

FORMAT (/5X,91HERROR OCCURRED DURING READ FROM DATA DISK —=-- SEAR
1CH FOR STARTING POINT FOR RUN FOLLOWING ,I7,14H WAS NOT FOUND)
FORMAT (/5Xs 72HERROR OCCURRED DURING READ FROM DATA DISK ==~ REQU

1ESTED TEST NUMBER IS »IS,?8H AND TEST NUMBER ON DYSK IS ,T5)

FORMAT (/5X,47HERROR OCCURRED DURING READ FROM DATA DISK === /5Y,
125HNUMBER OF POINTS FOR RUN ,17,30H FXCEEDS ALLOWABLE MAXIMNUM OF ,
214)

FORMAT (/5Xs47HERROR OCCURRED DURING READ FROM DATA DISK === /5X,
118HVARIABLE LOCATINN ,14,23H REQUESTED FOR RUN NOe »I7s30H EXCEEDS
2 ALLOWABLE MAXIMUM OF ,14)

END

220~



LISTING OF DECKs EDIT

CARD NO.

L

10.

15

20

25

30

35,

40,

[x] OO0 NDOO0O

OO0

PAGE
SUBROUTINE EDIT (TsX,YsN,NSYM, ISTZE, IRUN, TOLR,» KEDT, I FRR) €D
ED

' : £D

ROUTINE TO SORT AND FDIT DATA ED
ED

CODED BY —- HARRY L. MORGAN NASA/LARC/TAD/AAR 1983 ED

ED

PARAMETER DEFINITION ED
T = ARRAY CONTAINING INDEPENDENT VARIABLE ED

X - ARRAY CONTAINING X VARIABLE ED

Y =~ ARRAY CONTAINING Y VARTIARLE ED

N - NUMBER OF PDINTS TO Bf SORTED AND EDITED ED
NSYM = SYMBOL NUMBER TO BE USED TO PLOT UNEDITED POINTS ED
ISIZE - SYMBOL SIZE ED
IRUN = RUN NUMBER ED
TOLR = EDIT TOLERANCE OF INDEPENDENT VARIABLE ED
KEDT - NUMBER OF RUNS ALREADY EDITED AND STORED FOR FUTURE ED
PRINT OUT ED

IERR = EDIT ERROR INDICATOR ED
IERR=0, NO ERRORS OCCURRED . ED

IERR=1, DURING EDIT OF FIRST SORT POINT ALL GREATER ED

A POINTS ARE WITHIN EDIT TOLERANCE €D

IERR=2, DURING EDIT OF LAST SORT POINT ALL LESSER ED

POINTS ARF WITHIN EDIT TOLERANCE ED

IERR=3, DURING EDIT NF INTERMEDIATE SORT POINT ALL ED

LESSER POINTS ARE WITHIN EDIT TOLERANCE ED

IERR=4, DURING EDIT OF INTERMEDIATE SORT POINT ALL ED

GREATFR POINTS ARE WITHIN EDIT TOLERANCE €D

ED

Ts Xs AND Y MUST RE PROPERLY DIMENSIONED IN CALLING PROGRAM ED
DIMENSION T(1)y X(1), Y(1) ED
WORK ARRAYS ED
COMMON /WORK/ TIN(50)s TEDT(50)s TSAVE(S0)s YSAVE(S50)»IEDT(50),ITEMPL ED
150), ISAVE(50) _ ED
ED

CHECK TO SEE IF THIS RUN HAS ALRFADY BEEN EDITED AND STORED FOR ED
FUTURE PRINT OUT ED
ED

IERR=0 ED
IF (NoLTel) RETURN ED

VONOCVSWN -
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LISTING CF DECK: EDIT

CARD NO.

41

45 .

50

55

60.

65.

70

75.

80

58

IO

Ooow

NSTORE=]

REWIND 11

IF (KEDT) 3,351

READ (11) NRUN

IF (EOF(11)) 3,2

IF (IRUN=-NRUN) 1,4,1
KEDT=KEDT+1

NSTORE=O

IF (KENT.GTel) BACKSPACF 11
WRITE (11) IRUN

END FILE 11

IN=N

SET INITIAL VALUES OF TIN, TEDT, IEDT, AND ITEMP

DO 5 I=1,N
TIN(I)=T(I)
TEDT(I)=0,0
IEDT(I)=0
ITEMP(I) =]

SCRT DATA

Kl=N

DO 12 I=1,N

IF (I.EQ.1) G0 TO 7

K=0 '

DO 6 JJI=1,K1

IF (JJ<EQ.JSAVE) GO TO 6
KaK+1 ,

TEDT(K)=T (JJ)
IEDT(K)=ITEMP(JJ)

CONTINUE s ,
TMIN=TEDT(1) '
KleK1l-1 '

GO T0 8

TMIN=T(1)

JSAVE=1

DO 11 JelsKl

IF (I.EQe1) TEDT(J)=T(J)

PAGE



LISTING OF DECKs

CARD NO.

81

85

90

95

100

105

110

115

120

10

11

e Xe Ny N

14

15

16

17

IF (T .EQ.1) IEDT(J)=ITENMP(Y)
IF (TEDT(J)eLE-.TMIN) GO TP 9
GO TO 10

JSAVE=]

TMIN=TEDT(J)

T(J)=TEDT(J)
ITEMP(J)=IEDT(J)

CONTINUE
ISAVE(T)=IEDT(JSAVE)
TSAVE(I)=TMIN

DO 13 I=1,IN

Kl=ISAVE(I)

YSAVE(I)=Y(K1)

EDIT CATA.

Nl=N-1 .

IF (NlelTeleOReTOLRWLEWO0,0) GO TD 31

K1 =0
00 15 I=1,N1
ITEMP(I)=0

DIFF=ABS(TSAVF(I+1)=TSAVEI(I))

IF (DIFFJ.LE.TOLR) GN TO 14
G0 70 15

ITEMP(I)=]

Kl=1

CONTINUE

IF (K1l.EQ.0) A0 T7 31

N=1. .

Isl

Kls=]

J=0

IF (I.GTeN1) 0 TO 27

IF (ITEMP(I).NE.OY GO TN 17
IEDT(N)=ISAVE(I)

NaN+1

I=sI+l

IEDT(N)=ISAVE(]I)

G0 TO 16

I=T+1

PAGE
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LISTING OF DECKs EDIT

CARD NO.

121

125.

130

135

140

145

150.

155

160

60 .

18

19
20

21
22

23

24

JrJ+l

IF (1.FEQ.IN) GO TN 21

IF (ITEMP(I).EQ.0) GO TO 18
G0 TO0 17 '

K2=K1l+d

IF (K1.EQel) GO TD 19
I1=Kl~1

122K2+1

G0 TO 23

I1=K2

11=714]

I2=11+1

IF (I12e4GTeIN) IFRRml

IF (I2.GT4IN) GO TO 29
DIFF=ABS(TSAVE(I2)=TSAVE(TIl))
IF (DIFF.LE.TOLR) G2 TO 20
60 TO 23

12=K1

I12=12~1

I1=]2-~1

IF (IleLTel) IERR=?2

IF (IlelTel) GO TO 29 .
DIFF=ABS(TSAVE(TI2)=TSAVE(I1))
IF (DIFF.LE.TOLR) 6N TN 2?2
K2=K1l+J

IF (I1.1T«1) TERR=3

IF (I11.LTe1) GO TN 29

IF (I2.GT.IN) IERRs=4

IF (I12.6T,IN) GN TO 29
IEDT(N)=ISAVE(K1)

T(1)YsYSAVE(IL1)*TSAVE(I2)-YSAVE(I2)*TSAVE(I1)

T(2)=YSAVE(I2)=YSAVE(I1)
T(3)=TSAVE(I2)-TSAVE(I1)

TMIN-ABS(YSAVE!Kli-(T(1)+T(?)*TSAVE(K1))IT(3))'

K1lsK1+41 _
D0 25 K=K1,K2

DIFF=ABS (YSAVE(K)=(T(1)+T(2)%TSAVE(K))I/T(3))

IF (DIFFCLE+TMIN} GO TO 24
GO0 TO 25 '
TMIN=DIFF

PAGE



LISTING CF DECK: EDIT PAGE 5

CARD NO,
161 IEDT(N)=ISAVE(K) ED 161
. 25 CONTINUE ED 162
IF (K2.EQ.IN) GN TO 27 ED 163
, IF (1.EQ.N1) GO T0 26 ED 164
165 N=N+1 ED 165
: Ial+l , ED 166
GO TO 16 ED 167
26 NeN+1 ED 168
. - IEDT(N)=ISAVE(IN) ED 169
170. 27 DO 28 Ksl,N ED 170
K1=IEDT(K) _ ED 171
28 TEDT(K)=TIN(K1) ' ED 172
60 TD 33 ' . _ED 173
. 29 IF (NSTORE<EQ.0) PRINT 40s IRUN,TOLR,IERR ED 174
175. DO 30 I=1,IN ED 175
X K1sISAVE(I) ' ' ED 176
CALL PNTPLT (X(K1)»Y(K1),NSYMsISIZE) ED 177
IF (NSTOREGEQ.0) PRINT 41, IsK1yTSAVE(IDsX(K1),Y(K1) ED 178
. 30 CONTINUE ) €D 179
180. RETURN ! ED 180
31 DO 32 Isl,IN . ED 181
K1=ISAVE(I) : ED 182
TEDT(I)=sTIN(K1) ' ; ED 183
32 IEDT(I)=K1 ' ED 184
185 [ ’ ED 185
c WRITE EDITED DATA ON TAPE 7 FOR USE IN SUBROUTINE PRTENT ED 186
c . , ED 187
13 IF (NSTORE.EQ.1) GO TO 34 ° ED 188
WRITE (7) IRUNsINsN, TOLR ED 189
190 WRITE (7) (TIN(I)ylal,IN) ED 190
. WRITE (7) (ISAVE(I)»TSAVE(TI)sI=l,sYN) ED 191
WRITE (7) (IEOT(IVsTEDT(I)sIml,N) ED 192
¢ ED 193
. c REORDER Ts» X» AND Y FOR PLOTTING ED 194
195, c ED 195
34 DO 35 I=l,IN ED 196
15 T(I)=TEDT(I) ED 197
DO 36 Iw=lpIN D 198
TSAVE(I)=X(I) ED 199

200. 36  TEDT(I)sY(I) -~ , ED 200

61



LISTING OF DECK: EDITY PAGE 6

CARD NO,
201 DO 37 I=1,IN ED 201
KeIEDT(I) ED 202
X(I)=TSAVE(K) ED 203
a7 Y(I)=TEDT(K) ED 204
205 c ED 205
C PLOT DATA POINTS NNT EDITED ED 206
(o ED 207
IF (NJEQJIN) RETURN ED 208
D0 39 Is=1,IN ED 209
210 K1=0 £D 210
DO 38 Jsl,N ED 211
[F (TEDT(J)oEQ.I) Klel ED 212
38 CONTINUE FD 213
IF (K14EQe0) CALL PNTPLT (TSAVE(T)s TECT(I) ,NSYM, ISTZE) ED 214
215 IF ((KI}E0.0).AND.(NSTOQE.FQ.O)) WRITE (7) I,TIN(Y) ED 215
39 CONTINUE ] ED 216
c ED 217
C ED 218
¢ RETURN TD CALLING PROGBRAM ED 219
220 c ED 220
RETURN ’ ED 221
c ED 222
40 FORMAT (//2X5194ATTEMPT TO EDIT RUN, T75 1X» 29HFAILED FOR AN EDIT TO ED 223
ILERANCE=»FB843, 10X, 9HERROR NDe»13774X, IHI""X)ZHIS)bXn 1HT,» 9X»1HX99X, ED 224
225 21HY?) ED 225
41 FORMAT (215,3F10,4) ’ : ED 226
’ END : ED 227-
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LISTING OF DECK?

CARD ND.

1

10

15

20

25

30

35

40

OOMmMOOO

@~NOOC W,

PRTEDT PAGE

SUBROUTINE PRTENDT
ROUTINE TO PRINT EDITED DATA STORED ON TAPE 7

CODED BY == HARRY L, MORGAN NASA/LARC/TAD/AAS 1983
WORK ARRAYS

COMMON /WORK/ TIN(S50)»TISAVE(S0)sTSAVE(S50),IEDT(50), TEDT(50),TUN(50

1), TUN(50)

END FILE 7

REWIND 7

PRINT 7

READ (7) IRUNsTN,N,TOLR

IF (EOF(7)) 652

NR=IN-N

READ (7) (TIN(I),I=1,IN)

READ (7) (ISAVE(I)sTSAVE(I)»I=1l,IN)

READ (7) (IEDT(I)»TEDT(I)ysI=1,N)

IF (NRo,LE.O) 60O TN &

D0 3 I=1,NR

READ (7) IUN(T)I,TUN(T)

PRINT 8, IRUN, TOLR

DO 5 I=1,IN

IF ((TeLEJN)«AND.(T,LF4NR)) PRINT 9, I,TIN(I),ISAVE(T)»TSAVE(TI),IE
IDT(Y) L, TEDT(I)» TUNCT) ,TUNI(T)

IF (UICLE«N)oAND {I+GToNR)) PRINT 10, I, TIN(I),ISAVF(T),TSAVE(I)»]
1EDT(I),» TEDT(I)

IF ((1eGToN)aANDo(ToLFGNR)) PRINT 11, I»TINC(I)» ISAVE(I)»TSAVE(I)>I
LUN(I)s TUN(I)

IF ((I1sGTeN)oAND4(IoGT«NR)) PRINT 12, I,TIN(I)sISAVF(T), TSAVE(T)
CONTINUE

GO TO 1

RETURN

FORMAT (1H1,10X,35HTHE FOLLNVING RUNS HAVE BEEN EDITED)

FORMAT (//1Xs9HRUN NN, =, 179 10X»11HTNOLERANCE =5F843//9%X, SHINPUT,»19
1Xy 6HSORTED, 19X 6HEDITFN 5 20X THDELETFN//4(1Xs GHPOINT Nfgyp 3X, 7HT=VAL
2UE,5X) /)

FORMAT (4(5XsT352XsF10.45,5X))

63
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LISTING OF DECKt PRTEDT PAGE

CARD NOD,
41 10 FORMAT (3(5XsT352XsF 10445 5X%)) PR
11 FORMAT (2(5X,1392X9F104455%)930X,1352X5F10.4) PR
12 FORMAT (2(5X»T352X,F1044s 5%X)) PR

END , PR
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LISTING OF DECK: ZERGLN

CARD NO.

1

10

15

20

25

30

35

OO0

SURROQUT INE ZEROLN (X¥N,Y0sDISTH»LINE)
ROUTINE TO DRAW ZFERD LINFS

CODED BY —- HARRY L, MORGAN NASA/LARC/TAN/AAR 1983
PARAMETER DEFINITTION
X0,YD — STARTING LOCATION OF ZERD LINE
DIST - LENGTH OF 7ERD LINF
LINE = AXIS NPTINN _
LINE=1, ZERD LINE PARALLEL TO X=AXIS
LINEs2, ZER0 LINE PARALLEL TO Y=-AXIS

NOTE = THICKNESS NF 7ERD LINF = 2.%D
D=0.014%
CALL CALPLT (X0»Y0,3)
IF (LINEJEQ.2) GO TO 1

XueX0+DIST
CALL CALPLT
Y=YD4D

CALL CALPLT
CALL CALPLT
Y=Y0=D

CALL CALPLT
CALL CALPLT
CALL CALPLT
GO T0 2
Y=sYO+DIST
CALL CALPLT
X=X0+0D

CALL CALPLT
CALL CALPLT
X=X0=D

CALL CALPLT
CALL CALPLT
CALL CALPLT
CALL CALPLT
RETURN

END

(XsY0»2)

(XsYy2)
(X0sY,»2)

(Y0,Y5?2)
(X5Ys2)
(X, Y0» 2)

(X0yYs2)

(XsY92)
(X»Y0y 2)

(XsY0s2)
(XsYs2)
(X0yYs2)
{(x0,Y0y3)

PAGE
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LISTING COF DECK:

CARD NO.

1

10

15

20.

25.

30

35

40.

66

O OO0 0OMO0OOON

OO0 (9] (o]

NHEOOO

CURPLT

SUBROUTINE CURPLT (T»X»YsNy IVARsNSYMy ISIZE,I0P»IRUN, TENSION)
ROUTINE TO PLOT AND FAIR DATA

CODED BY -- HARRY L, MORGAN NASA/LARC/TAD/AAB 1983
PARAMETER DEFTNITION

T - ARRAY CONTAINING INDEPENDENT VARIABLE

X = ARRAY CONTAINING X VARIABLE

Y - ARRAY CONTAINING Y VARTABLE

N - NUMBER OF PNINTS TO BF PLOTTED

IVAR ~ VARIABLE CODE IVAR=0 IF X AND T ARE THF SAME

‘ IVAR=1 IF X AND T ARE DIFFERENT

NSYM - SYMBOL NUMBER

ISIZE - SYMROL SIZE |

INP - PLOTTING NPTION ICP=0 PLOT SYMBOLS ONLY

I0P=1 PLOT CURVE AND SYMROLS
IRUN - RUN NUMBER '
TENSION - SPLINE TENSION

T>» X, AND Y MUST BE PROPERLY DIMENSIONED IN CALLING ROUTINE
DIMENSION T(1)s X(1)y Y(1), H(3)

WORK ARRAYS ,
COMMON /WORK/ DS1(105)»DS2(105),DUMX(105)sDUMY (105)
COMMON /PLT/ MX(50), MY (50),A(50)

REAL MXsHY

ROUTINE CONSTANTS
DATA NH/101/,¥NT/1004/9EPS70400017sNTAZ100/5H/e025¢0350047
SELECT PLOTTING OPTION

IF (T0P.EQe0aNReNsLT,3) GO TN 1
60 TO 3

PLOT SYMBOLS ONLY
DO 2 I=1,N

CALL PNTPLT (X(I)sY(I)sNSYM,TSTZE)
RETURN 3 '

PAGE
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LISTING OF DECK: CURPLT

CARD NO.

41

45

50

33

60.

65,

70.

75

80

OO0

o O

~

la X2l

PLOT CURVE AND SYMBOL

CHECK TO SFE IF X OR T IS STRICTLY INCREASING
DO 5 I=24N
IF (IVAR.EQ.1) GO TO &
IF (X(I)elToX(I=1)) GO TN 6
GO TD 5 _
IF (T(I)eLTHT(I-1)) GO TO 6
CONTINUE
GO 10 7
PRINT ERROR MESSAGE IF X OR T NOT STRICTLY INCREASING
IF (IVARL,EQ.,0) PRINT 26, IRUN _ .
IF (IVARCEQ.0) PRINT 27, (X(I)sY(I)sInl,N)
IF (IVAR.EQ.1) PRINT 28, IRUN )
IF (IVARGEQ.1) PRINT 295 (T(I)pY(I)sY(I)sI=1,N)
PLOT SYMBOLS ONLY IF X OR T NOT STRICTLY INCREASING
GO 70 1
FIT SPLINE CURVE THROUGH DATA POINTS
IF (IVARLEQ,0) CALL CUBSPL (XsYsNsMX, TENSION, TENS»A)
IF (IVARGEQ.1) CALL CUBSPL (T»XsNosMY, TENSIONsTENSsA)
IF (IVAR.EQel) CALL CUBSPL (TsYsNsMY, TENSIONSTENS»A)
PLOT FIRST POINT
CALL PNTPLT (X(1)»Y(1)»NSYMsISIZE)
PLOT AND FAIR REMAINING POINTS
NNaN-1
DO 25 I=1,NN
COMPUTE STRAIGHT LINE DISTANCE BETWEEN TWO POINTS. IF DISTANCE
. LESS THAN SYMBOL DIAMETER, PLOT POINTS ONLY.
X1aX(I+1)=X(T) -
YimY(I+41)=Y(I)
DS=SQRT(X1*X14Y1%kY1)
Tl=ATANF(Y1l,X1)
CALL SYMBS (NSYM»ISIZE,XS1»YS1,T1)
0SS1=SQRT(XS1*XS1+YS1#YS1)

Xle=X1

Yl==Y1 ,

T1=ATANF(Y1,X1)

CALL SYMBS (NSYMs ISTZEsXS29YS2,T1)
DSS2=SORT(XS2*XS2+YS2%YS2)

PAGE
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LISTING OF DECK?

CARD ND.

a1

85

90

95

100

105

110

115,

120,

68

CURPLT

IF

((DSS14DSS2),GE.DS) GO TO 24

COMPUTE DISTANCE ALONG CURVE AS A FUNCTION OF X OR T RETWEEN
POINT I ANN T+1

(IVARGEQ.0) NT=IFIX(XNT#{X(I+1)=X(1)))+1

(IVARGEQe1) NTaIFIX{(XNT*(T(I+1)=T(I)))+1

(NTeLTe3) NT=3

(NT+GTeNH) NT=NH

(IVARWEQeO) DELTA=(X(I+1)=X(I))/FLOAT(NT=1)

(IVARGEQel) DELTA(T(I+1)=T(I))/FLOAT(NT=1)

DUMX(1)=X(I)
DUMY(1)=Y(I)

IF
IF

Do

"DS1{1)=0.0

(IVAR.EQ.0) DA=X(T)
(IVAR+EQel) DA=sT(I)

9 Ju2,NT

DA=DA+DELTA

IF

(IVAR.EQ.1) GO TO 8

DUMX{J)=DA
DUMY(J)sFUNC(DAs XCTI) o X(T41)5YC(T) s Y(T+1),HXUI)s MX(T4+1),TENS)

GO

T0 9

DUMY(J)=FUNCIDAs TCIDsT(T41)5Y(T)oY(T+1)p MY(I), MY(I+1), TENS)
DUMX{J)=FUNC(DAsT(I)sT(I42)sX(I)»X(I41),MX(I)»MX(T4+1), TENS)
DS1(J)=SORT((DUMX(JII=X(I))**2+(DUMY(J)=Y(I))**2)

00

10 Js=s1,NT

KaNT+1-=J
DS2(J)=SQRT((DUMX(K) =X (T+1))**¥2+4(DUMY(K)=Y(I+1))¥%2)

FIND X AND Y LNCATION WHERE SYMBOL AND CURVE INTERSECT

DELTA=H(ISIZE)

IF
IF

bo

(IVAREQ+0) DA=X(I)
(IVARCEQel) DAsT(I)

14 Je2,NTA °

DA=DA+DELTA

IF
IF

(IVARGEQ.1) GO TO 11
(DAJGEX(I+1)) GO TN 15

X1sDA=X(I)
Yl-FUNC(DA;X(I),X(I+1)pY(I)’Y(I+1)DMX(I))HX(I+1):TEN§)-Y(I)

6N

T0 12
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LISTING OF DECK: CURPLT

CARD NO.

121

125,

130

135

140,

145
150,
155

160,

11

12,

13
14

16

17

18

19

IF (DAGEST(I+1)) 6O TN 15

Y1sFUNC(DA» T{T)sT(I41)sY(I)p YCTI+1)sMY(I)sMY(I+1)s TENS)=-Y(T)
X1wFUNC(DAp TUI) s T{I+1)sX(T)oX(T41)pMX(I)sMX(I+1), TENS)=X(I)
DS=SORT(X1%X1+Y1%*Y]1) ) _
T1=ATANF(Yl, X1)

CALL SYMBS (NSYM»ISTZE,XS1sYS1,»T1)
DSS1=SORT(XS1*XS1+4YS1*YS1)

IF (ABS{DS-DSS1),LE.EPS) GO TO 1%

IF (DS.GT.DSS1) GO TO 13

GO TN 14 '

DA=DA~DELTA

DELTA=DELTA/2.

CONTINUE

XS1=XS1+4X(I)
YS1=YS1+4Y(I)
DELTA=H({ISIZE)

IF (IVARGEQ.0) DAsX{I+1)
IF (IVARGEQe1l) DA=T(T+1)

DO 19 J=2,NTA

DA=DA-DELTA

IF (IVAR.EQ.1) GO TO 16

IF (DAJLESX(I)) GN TD 20

X1sDA=X(I+1)
Y1sFUNC(DAsX(I)sXCI41)sY(T)pY(T+1)pMX(I)sMX(I+1)s TENS)=Y(T+1)
60 T0 17

IF (DAJLELT(IV) GO TN 20

Y1aFUNC(DAsTCI) s T(I4+1) s Y(I)pY(TI+1)o MY (IDo MY (I+1)sTENS)=Y{I4))
X1sFUNC(DAs T{T) s T(I4+1)sX(I)sX(T41) s MX(I)sMXCI+1), TENSI=X(T+1)
DS=SQRT(X1*X1+Y1*Y1)

T1sATANF(Y1l,X1)

CALL SYMBS (NSYM,ISIZE»XS2,YS2,T1)

DSS2=SQRT(XS2*XS2+YS2*Y52)

IF (ABS(DS=DSS2).LE,EPS) GO TO 20

IF (DSeGT4DSS2) GO TO 18

GO TO 19

DA=sDA4DELTA

DELTA®DELTA/ 2.

CONTINUE '

PAGE
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LISTING OF DECK: CURPLTY

CARD NO.
161
165
170,
175.
180
185,
190,
195.

200.

10

22
23

27
28

XS2=XS2+X(I+1)
YS2mYS2+Y(I+1}
NP=1

. NDS1=0

DO 21 J=2,NT
IF ((DS1(J)eLT.DSS1) AND,.(NDS1.EQ.0)) GO TO 21
IF ((DS1(J)eGESNSS1) sAND (NDS1.EQ.0)) NDS1=1
NP=NP+1 v '
DUMX(NP) =DUMX(J)
DUMY (NP ) =DUNY(J)
CONTINUE
PLOT CURVE BETWEEN POINTS
DUMX(1)=XS1
DUMY(1)sYS1
DO 22 Js1,NT
IF (DS2(J).LE.DSS2) GO TO 22
G0 T0 23
NPaNP-1
NP=aNP+1
DUMX (NP)=XS2
DUMY(NP)=YS2
DUMX(NP+1)=DUMY(NP+1)=0,0
DUMX (NP+2)=DUMY(NP+2)=1,0
CALL LINE (DUMXsDUMY,;NP»15090,0)
PLOT SYMBOL AT POINT I+l
CALL PNTPLT (X(I+1)sY(I+1)sNSYMsISIZF)
ADVANCE TO NEXT POINT
CONTINUE

RETURN TO CALLING PROGRAM

RETURN

PAGE

FORMAT (1H1//5X,36HX IS NOT STRICTLY INCREASING FOR RUN»I7716Xs1HX CU

1,13%,1HY/)
FORMAT (SX»2F15.4)

FORMAT (1H1/7/5X»36HT IS NDT STRICTLY INCREASING FOR RUN,I7/16X»1HT CU

1,13%51HX513Xs1HY/)
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LISTING CF OECK: CURPLT

PAGE 6
CARD NO.
201 29 FORMAT (5X»3F1544) cU 201
. END cu 202-
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LISTING OF DECK: ATANF

CARD NO.

1

10,

15.

12

OO

FUNCTION ATANF (DY,DX)
ROUTINE TO COMPUTE ARCTANGENT FOR ANGLES FROM O TD 360 DEGREES

CODED BY == HARRY L. MORGAN NASA/LARC/TAD/AAR 1983
IF (DXeEQeQe0) GD TO 1

ATANF=ABS (DY/DX)

ATANF=sATAN(ATANF) *57,2957795131

IF ((DXeGTe0s0)eANDe (DYoLTo0e0)) ATANF=360,~ATANF
IF ((DXelTeO0e0)eAND (DY o4GTo0.0)) ATANF’IBQ.-ATANF
IF ((DXeLTe0e0)eANDe(DYelLT,0,0)) ATANF-IGQ,+ATANF
RETURN

IF (DYelLT+0e0) ATANF=270,

IF (DY.GE+0,0) ATANF=G0,

RETURN

END

PAGE
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LISTING CF

CARD NO.

1

10.
15.
20
25
30
35

40

DECK:

IO OOOHD

=_OOO

SYMBS

SUBROUTINE SYMBS (NOs»IS»XsY, T)

ROUTINE TO COMPUTE THE X AND Y INTERCEPTS OF A RADTAL LINE DRAWN
FROM THE CENTER OF A GIVEN SYMBOL WITH THE SIDE OF THAT SYMROL

CODED BY == HARRY L, MORGAN NASA/LARC/TAD/AAB 1983
PARAMETER DEFINITION

NO - SYMBOL NUMRER

IS <~ SYMBOL SIZE 1-SMALL 2-MEDIUM 3-LARGE

X AND Y = INTERCEPT OF SYMBOL AND RADIAL DRAWN FROM SYMBOL

CENTER AT ANGLE T.
T = ANGLE NF RADIAL DRAWN FROM SYMBOL CENTER

DIMENSICON SCALE(3)
DATA RAD/574295779513175P1/34141592654/
DATA DA/1.4142135624/5R/1,73205080767,SCALE/«1354165419/

PAGE

DATA T1/213.6900675260/9T2/32643099324740/5T3/11645650511771/,T4/3 SY
133,4349488229/5T7/1143099324740/,TB/168,6900675260/,T9/218.6598082 SY
25417/551/3214340191745975527/185,7105931375/553/354.2894068625/5S4/1 SY
3143099324740/955/168,6900675260/55S6/218.65980825417,57/321.3401917 SY

4459/

IF ((NDOsEQel)sOR.(NO.,EQ,11)) GO TO 1
IF ((NDJsEQ.2).00R,(NO,EO.,12)) GN TO 2
IF ((NO.EQe3)eNR,(ND.,EO,13)) GO TO 8
IF ((ND.EQ.4).0R.(ND.EQ.,14)) GO TO 13
IF ((NDeEQe5)40R4(ND.FQs15)) GO TO 17
IF ((NOJEQe6)sOR(NDLEQs16)) GO TO 21
IF ((NDJEQ+7)sOR4(NDLEQ.,17)) GD TN 26
IF ((NO«EQs8)eOR4(ND.,EQ.18)) GO TO 31
IF ((NO.EQ«9)+0R+(NO.EQs19)) GO TN 35
IF ((NOJEQ.10)<DRe(ND,EQ.20)) GO TN 40
IF ((NDeEQ+s21)e0Re(NDsFQes22)) GO TO 45
IF (NO#GT+22) RETURN

SYMBOL NUMRER 1 0OR 11

XeSCALE(IS)*45525%COS(T/RAD)
Y=SCALE(IS)*¢5525%SIN(T/RAD)

OO~NOWMPHWN

3



LISTING COF DECKs SYMBS

CARD NO.

41

45,

50

55

60

65

70

75.

80

4

NOOO

BOOO

10

RETURN
SYMBOL NUMRER 2 OR 12

IF ((TeGEeOs)eANDL(T,LT,45,)) GO TO 3

IF ((TeGEe4540) e ANDe(ToLT4135,)) GO TO 4
IF ((TeGEel354)e ANDe(TolT4s225.)) GO TO 5
IF ((TeGEe2254)sANDa(T4LT4315.)) GO TD 6
IF ((TeGEe315s)eANDW (T LE.360,)) GO TO 7
X=SCALE(IS) /2,

YsX*TAN(T/RAD)

RETURN

Y=SCALE(IS)/2.

IF (T.EQ.90,) X=0,0

IF (TeNEW290s) X=Y/TAN(T/RAD)

RETURN

X==SCALE(IS)/2.

Y=X*TAN(T/RAD)

RETURN

Ya=SCALE(IS) /2.

IF (To.EQs2704) ¥Y=0,0

IF (ToNE«2704) XsY/TAN(T/RAD)

RETURN

XesSCALE(IS) /2,

Y=X*T AN(T/RAD)’

RETURN

SYMBOL NUMBER 3 OR 13

IF ((TeGE«Os)eAND.(T,LT,90.,)) GO TO 9

IF ((TeGEe90e)sANDW(TJLT,180,)) GO TN 10
IF ((TeGEe1804)eANDo(T,4LT4270,)) GO 70 11
IF ((T.GE.270.) ANDL(T,LE.360.)) GO TO 12
XsSCALE(IS)*DA/24/(TAN(T/RAD)+1.)
Ya=X+SCALE(IS)*DA/2.

RETURN

IF (TIEOQQO.) X-0.0

IF (TeNEe90s) XmSCALE(IS)*DA72,/(TANIT/RAD}=14)
YaX+SCALE(IS)*DA/2,

RETURN

PAGE



LISTING CF DECK: SYMBS

CARD NaO.

81

85

90

95

100,

105

110,

115

120,

11

12

HOOD

14

15

16

OO0

19

20

X=—SCALE(IS)*DAZ2./( TAN(T/RAD)+1,)
Ye=X=SCALE(IS)*DA/2,

RETURN K

IF (TeEQe2704) X=0,0

IF (ToNEe270s) X==SCALE(IS)*DA/2+/(TAN{T/RAD)-1.)
Y=X=-SCALE(IS)*DA/2,

RETURN '

SYMBGL NUMBER 4 OR 14

IF ((TeGEeDs)eAND4(T4LT490,)) GO TO 14

IF ((TeGEe90e)sANDC(T,LT,T1)) GO TN 15

TF ((TeGEeT1)oAND.(T.LT.T2)) GO TO 16
X®(24/34)%SCALE(IS)*1,105/(TAN(T/RAD)+2,)
Ye=2,%X42.#SCALE(IS)*1,105/3,

RETURN _ ,

IF (TeEQe90s) X=040

IF (TeNEe90s) Xm(2¢734)*SCALECTIS)*1,105/(TAN(T/RAD)=2,)
Yu2.%X42,#SCALE(TS)*1,105/3,

RETURN _
Ys=SCALE(IS)*1,105/3.

IF (ToNE.2704) X=0,0

IF (TeNEe2704) XsY/TAN(T/RAD)

RETURN

SYMBOL NUMBER 5 DR 15

IF ((TeGEsOos)eANDo(T4LT.T3)) GO TO 18
IF ((TeGEaT3)eANDW(T.LTe225.,)) GO TO 19
IF ((TeGEe2254)aAND.(T,LTT4)) GO TN 20
IF (T+EQe90s) Xm0on ’

IF (TeNEe90s) XuwSCALE(IS)*1,22222734/7(TAN(T/RAD)+1,}
Yu=X+SCALE(IS)*1,22222/3.

RETURN '

X==SCALE(IS)*1.,22222/3,

Y=X*¥TAN(T/RAD)

RETURN

Y==SCALE(IS)*1,22222/3.

IF (TeEQe270.) X=0,0

IF (TeNEe270e) X=Y/TAN(T/RAD)

PAGE
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LISTING OF DECK: SYMBS PAGE

CARD NO.
121 RFTURN SY
c sY
c SYMROL NUMBER A QR 16 SY
c SY
125 21 Am4 *¥SCALE(IS)*1,22222/(3,%*P1) SY
: BaSCALE(IS)*1.22222-A SY
T5=ATAN(A/B)*RAD : ) Sy
T6%3604=T5 , SY
_ T5290.475 } _ SY
130, IF {(TeGEeOs)eAND . (T.LT.T5)) GO TO 22 . SY
IF ((TeGEeTS5)eAND(T ol Te2254)) GO TO 24 : SY
IF ((TaGEe2254)e ANDL (T4LT,T6)) GO TO 25 SY
22 IF (T.EQ.90.) GN TO 23 . Sy
. BBm=2,%A% (1, +TAN(T/RAD)) SY
135, AAsTAN(T/RAD ) *%24+1, : SY
CCu2.%A%A=(SCALE(IS)*1,22222)%%? ) Sy
XuSQRT(BB*BB=4,*AA*CC)/(2,%AA) ' ) 4
IF ((TeGEaOs) e ANDo(T,LTe90,)) XuX+BB/{2.%AA) SY
. IF {((TeGEe90e)eANDa(TolT41804)) Xu=X4BB/(2.%AA) Sy
140 IF ((TeGEe270e) eAND, (ToLEe3604s)) XwX4BB/(24%AA) SY
. YsX*TAN(T/RAD)’ ' . ' SY
RETURN SY
23 X=0,0 ’ SY
. . Ys=A+SQRT((SCALE(IS)*1,22222)%%2=A%A) SY
145 \ RETURN ' _ SY
24 Xmep ' SY
YaX*TAN(T/RAD) SY
RETURN SY
25 Yu=A : SY
IF (ToNEe2704) XmY/TAN(T/RAD) SY
RETURN : : SY
c SY
. c SYMBOL NUMBER 7 0OR 17 SY
155 c SY
26 IF ((TeGEeOaOVANDITL.LT.T7)) GO TO 27 SY
IF ((TeGEeT7)eAND(T4LToTBY) GO TO 28 SY
IF ((TaGEaTB)eANDS (T LTLTO)) 6O TN 29 SY
. IF ((TeGE«TO)oAND.(T4LT4S1)) GO TO 30 SY
160. 27 XuSCALE(IS) /24 SY

76
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127
128
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130
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134
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136
137
138

140
141
142
143
144
145
146
147
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149
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155
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159
160



LISTING OF DECK1?

CARD NO,

161

165,

170

175

180,

185

190

195,

200

28

29

30

WoOoOMOO

32

33

34

WO

36

SYMBS PAGFE
YsX*TAN(T/RAD) SY
RETURN SY
XuSCALE(IS)*1#SIN(T/RAD)*CNS(T/RAD)+SCALE(IS)*COS(T/RAD)*SORT(e25 SY

1={e1*CNS(T/RAD) ) *%2) sy
Y=X¥TAN(T/RAD) SY
RETURN ' SY
X==-SCALE(IS)/2, SY
YsX*TAN(T/RAD) SY
RETURN SY
Ya=SCALE(IS)*.4 SY
IF (T.EO.27OO).X.OOO SY
IF (TeNFe270s) XaY/TAN(T/RAD) Sy
RETURN SY
SY

SYMBOL NUMBER 8 NR 18 SY

SY

IF ((TeGEeOeO)sANDS(T4LTeS2)) GO TO 32 SY
IF ((TeGEeS2)eAND4(T4LEL2704)) GN TN 33 SY
IF ((TeGTe2704)sAND{T.LE.S3)) GO TO 34 Sy
Xm=gOS*SCALE(IS)*SIN(T/RADI*CIS(T/RAD)+SCALE(IS)*COS(T/RAD)I*SORT (. SY
125-(,05%¥COS(T/RAD) I**2) SY
Yo X«TAN(T/RAD) SY
RETURN SY
IF (TeEQe270.) X=0,0 SY
IF (T.EQ.270,) Ye=SCALE(IS)*,%55 SY
IF (TeNE«270e) X®o=SCALE(IS)*,55/(TANI{T/RAD)+1,) SY
IF (TeNEe2704) YuX*TAN(T/RAD) SY
RETURN ’ SY
Xa=SCALE(IS)*¢55/(TAN(T/RAD)=1,) SY
YuX*¥TAN(T/RAD) SY
RETURN SY
SY

SYMBOL NUMBER 9 NR 19 SY

sY

IF ((TeGE«0+0) ANDLIT,LT.90.)) GO TOD 36 SY
IF ((TeGEs90e) e ANDL(ToLT41804)) GO TO 37 SY
IF ({TeGEo180s¢)eANDe(TeLTe270)) GO TO 38 SY
IF ({TeGEe2704)sANDs(TeLE.360.)) GO TO 39 SY
XeSCALE(IS)*R/24/({TAN{T/RAD)4+R) SY
YsX*TAN(T/RAD) Sy

161
162
163
164
165
166
167
168

- 169

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

7



LISTING OF DECK: SYMBS

CARD NO.

201

205,
210
215
220
225,
2305
235,

240

78

37

38

39

HOOO

41

42

43

44

OO0

RETURN

IF (TeEQe90.) ¥=040 .

IF (T eNEe90s) X=SCALE(IS)I*R/2./(TAN(T/RAD)-R)
IF (TeEQe904) YsSCALE(IS)*R/2, ’
IF (TeNE«eG0s) YeX*TAN(T/RAD)

RETURN )
Xa=SCALE(IS)*R/2,/(TAN(T/RAD)4R)
Y=X*TAN(T/RAD)

RETURN

IF (TlEQ.Z?O.) X=0,0

IF (TeEQ.270.) Y==SCALE(IS)*R/2,

IF (TeMEa2700) X==SCALE(IS)*R/2./(TAN(T/RAD)=R)

IF (TeNEe270e) Y=X*TAN(T/RAD)
RETURN

SYMBROL NUMBER 10 OR 20

IF ((TeGEe0s0)eAND(TosLTeS4)) GO TN 41

IF ((TeGEsS4)eANDL (T LT,S5)) GO TO 42

IF ((TeGEeS5)eAND (T LT+S6)J GO TO 43

IF ((TeGE«S6H)eAND(TeLTeS7)) GO TO 44
XuaSCALE(IS)/ 24

Y=X*TAN(T/RAD)

RETURN

IF (TelTe90e) X=SCALE(IS)*e6/(TAN(T/RAD)+14)
IF (T.EQOQOQ) X=0,0

IF (TeGTo90e¢) X=SCALE(IS)*o6/(TAN(T/RAD)~1,)
IF (ToEQe904¢) Y=SCALE(IS)*e6

IF (TNE«90s) YsX*TAN(T/RAD)

RETURN ;

Xe=SCALE(IS) /2.

Y=X*T AN(T/RAD)

RETURN

Ya~SCALE(IS)*,%

IF (T+EQe270,) X=0,0

IF (T oNEs2704) XaY/TAN(T/RAD)

RETURN

SYMBOL NUMBER 21 OR 22

PAGE
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LISTING OF DECK: SYMBS

CARD NO,
241 45 X=e1#SCALE(IS)*COS(T/RAD)
Yu,1#SCALE(IS)*SIN(T/RAD)
RETURN :
END

PAGE 7

SY 241
SY 242
SY 243
SY 244~
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LISTING OF DECK: CUBSPL

CARD NO.

%

10

15

20

25,

30.

35

40,

80

OO0 OO0

OO0

OO0

SUBROUTINE CURSPL (XsYsNsYPP, TENSTON, TENS,A)

THIS SUBROUTINE FITS A CUBIC SPLINE TO A SET OF Y VS X INPUT
POINTS

CODED BY == HARRY L+ MORGAN NASA/LARC/TAD/AAS 16983
IN CALLING PROGRAM NDIMENSINN X, Y, YPP, AND A BY N

DIMENSIGN X(N)s Y(N), YPP(N), A(N)

COMPUTE TENSIUN PARAMETER

TENSs TENSION*FLOAT(N=1)/7(X(N)=X(1})
IF (TENSoLT«0s0) TENS=0,0

CNMPUTE SECOND DERIVATIVE AT END POINTS BY FITTING
Yo AxX #%2+8*X+4C TO THE LAST THREE POINTS AND SOLVE FOR A,
SECOND DERIVATIVE AT END POINT IS THEN EQUAL TO 2.*A

Hl=X(2)=-X(3)
H2aX(3)-X(1)
H3=sX(1)=X(2)

PAGE

YPP(L)m24%(Y{1)*¥H14Y(2)*H2+Y(3)*H3)/(HI*xX{1)**2+H2*¥X(2) *¥%2+H3 *X(3) CB

1%%2)
Hl1=X{N-1}-X(N)
H2=X(N)=X(N=2)
H3aX(N=2)-X(N=1)

YPPIN)=2 % (Y(N=2)%HL+Y (N=1)%H2+Y (N)*¥H3)/ (HL*¥X (N=-2) **2+H2% X (N-1)*%2 CB

1+H3*X(N)*%2)
PERFORM FORWARD ELIMINATION

Nl=N-1

HlsX(2)=X(1)

IF {TENSeNE40.0) GO TO 1
CONs=6 ,

EsH1

60 TOo 2 )
CONsTENS*TENS

O DN W



LISTING OF DECK:

CARD NO.

41

45

50

55

60

65

70.

OO W

[z X Xg X

CUBSPL

H3aTENS/SINH(TENS*H1)
CTH=H3*COSH{TENS*H1)
E=1,/H1-H3 '
DP=CTH=-1./H1

A{1)=0.0

DO 5 I=2sN1

H2sX (I+1)=X{1)

CuCON*((Y(I+1)=Y({I))/H2=(Y(I)=Y(I~-1))/H1l)

IF (TENS.NE.0.0) 63 TO 3
FaH2
DaHL1¥(2,~A(1=1))42%H2
GO TO 4 ,
H3=TENS/SINHITENS#H2)
CTH=H3*COSH{TENS*H2)
Fale/H2=H3

DNeCTH=1¢/H2
D=DN+DP=E*A (I-1)

DP=DN

A(I)=F/D _
YPP(I)=(C=-E*YPP(I-1))/D
E=F

Hl=H2

PERFORM BACK SUBSTITUTION
J=N

DD 6 I=2,N1

JuJ=1
YPP(J)=YPP(J)=A(J)*YPP (J+1)
RETURN TO CALLING PROGRAM

RETURN
END

PAGE
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LISTING OF DECK: FUNC PAGE

CARD NO.

1 FUNCTION FUNC (XsX1,X2,Y1,Y2,YPP1,YPP2, TENS) FC
¢ . FC
¢  ROUTINE TG COMPUTE Y-VALUE AT A GIVEN X=VALUE ALONG SPLINE CURVE FC

_ c _ FC

5. ¢ CODED BY =- HARRY L. MORGAN NASA/LARC/TAD/AAB 1983 FC

c . . A FC

DX1sX 2-X _ FC

DX2eX-X1 . FC

. . DHeX2-X1 FC
10. , IF (TENS.EQe0.0) GO TO 1 FC
F1aYPP1/ (TENS*TENS) FC

F2aYPP2/ (TENS*TENS) FC

FUNC= (FL*SINH({TENS*DX1)+F2*STNH{TENS*DX2))/SINH(TENS#DH) + [ {Y1-F1)* FC

_ . 1DX14(Y2=F2)*DX2) /0H . _ , FC
15 RETURN : FC
1 FUNC-YPPI*DXI**BI(6.*DH)0YPP2*DX2**3/(6.*DH)+(Y1-YPP1*DH*DH16.)*DX FC

11/7DH+ (Y2=YPP2#DH#*DH/ 6. ) *DX2/DH _ FC

RETURN FC

END FC

82
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LISTING OF DECKs DASHLN

CARD NO.

1

10.

15.

20

25

30

35

40.

(9] QOO0 OO

(@]

OO0

o0

SUBROUTINE DASHLN (T, X,YsNsNSYMy INP, ISIZE,IRUN, TENSION)
ROUTINE TO FAIR DATA WITH DASH LINES

CODED BY == HARRY L+ MORGAN NASA/LARC/TAD/AAB 1983
PARAMETER DEFINITION

T = ARRAY CONTAINING INDEPENDENT VARIABLE

X = ARRAY CONTAINING X VARIABLE

Y =~ ARRAY CONTAINING Y VARIABLE

N = NUMBER OF POINTS TO BE PLOTTED

NSYM = LINE OR SYMBNL NUMBER

I0P - PLOTTING OPTION 1I0P=0 PLOT SYMBOLS ONLY

‘ I0P=1 PLOT DASH LINE

ISIZE - SYMBNL SIZE

IRUN = RUN NUMBER

TENSION - SPLINE TENSION

T» X» AND Y MUST BF PROPERLY DIMFNSIONED IN CALLING RNUTINE
DIMENSION T(1)s X(1)» Y(1)» NL(22), NS(22)

WORK ARRAYS
COMMON /WORK/ S(166),XI(166),YI1(166)
COMMON /PLT/ MX(50)s MY(50),A(50)

REAL KX, MY

ROUTINE CONSTANTS

NL = NUMBER OF LONG DASHES AND NS = NUMBER OF SHNRT DASHES
DATA NL/1olsls1s1929252925393939394%94949%95595959595/
DATA hSlOplpllZpB’l’293:4’1’2’3’69192’3:4’1’2’3’4’51

ROUTINE CONSTANTS

NP=166

EPS=, 02

SL=,3

IF (NSYM.EQ.2) SL=,2
§S=,1 ‘

SPs,l

SELECT PLOTTING OPTION

PAGE

ODDNORNRDWN
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LISTING OF DECKs DASHLN

CARD ND.

41

45

50 .

55

60

65

70,

75.

80,

84

WO > WwWOoOOOoOoO N=OOOD

[+ . o B & ]

[g]

IF (10P. EQ.O.HR.N LT.3) GO TO 1

60 TO 3

PLOT SYMBOLS ONLY

00 2 I=1,N

CALL PNTPLT (X(I)sY(I)sNSYMsISIZE)

RETURN

PLOT DASH LINE

CHECK TD SEE IF T IS STRICTLY INCREASING

DO 4 I=2yN

IF (T(I)eLTLT(I-1)) GO TO 5

CONTINUE
60 TO 6

PRINT ERROR MESSAGF IF T IS NOT STRICTLY INCREASING

PRINT 15» IRUN

PRINT 165 (T(I)sX(I)sY(I)sTal,N)
IF T IS NOY STRICTLY INCREASING, PLOT SYMBOLS ONLY

60 T0 1

FIT SPLINE CURVE THROUGH DATA POINTS
CALL CUBSPL (ToX,NoMXp TENSION, TENS,A)
CALL CUBSPL (T»Y»NsMY, TENSTONy TENS, A)

COMPUTE NP EQUALLY SPACED POINTS ALONG CURVE
IF (NSYM.EQ.,1) NPaNP-2
DTs{T(N)=T(1))}/FLOAT(NP=1)

TI=T(1)
S(1)=0,

He2

DO 9 Isl,NP

IF (TIWLTeT(1)) TIsT(1).
IF (TIeGTWTI(N)) TI=T(N),

D0 7 J=MyN
KeJ=-1

IF (TIWGEeTIK)oANDSTILLELT(J)) GO TO 8

CONTINUE
M=K
IF (MJ.LE.1)

M=2

b
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LISTING OF DECKs

CARD NO.
81

85
90
5
100
105
110
1153

120.

DASHLN

XT(I)=FUNCUTI»TU(K)» TUK+1)» X(KI, X(K+1),MX(K)pMX(K+1l), TENS)
YI(I)eFUNCITIsTIK)sTIK+1)pY (KI5 Y(K41)oMY (K)y MY(K+1),TENS)
IF (I.EQ.,1.0R NSYM,FQ,1) GO TO 9 .
S{I)=S{I=1)+4SORT((XT(I)=XI(I=1))#*24+(YI(I)=YI(I~1))%%2)
TI=TI+DT '
ST=S({NP)
IF NSYM=1l, PLOT CONTINUOUS LINE
IF (NSYM.EQ.l) GO 7O 13
COMPUTE LENGTH OF LONG AND SHNRT DASH AND SPACE BETWEEN EACH
NLGeNL(NSYNM)
NSGaNS(NSYM)
DT=FLOAT(NLG)*SL4FLOAT(NSG)*SS+FLOAT(NLG4NSG)*5P
NLTsIFIX((ST+SP)/DT)
IF (NLTeLE.O) NLT=1
DTN=(ST+SP)/FLOAT(NLT)
TI=DTN/DT ’
SL=SL*TI
SS=SS*T!
SPaSP*TI
POSITION PEN AT START OF LINE
S$Is0.,
CALL CALPLT (XT(1)5YI(1),3)
JSTARTe1
PLOT NL LONG DASHES
DO 11 I=1p,NLG
SI=ST+SL
IF (SI+EPS¢GE+ST) STeST
CALL LINEAR (SI»XX»YYsNPsS»XI»YIsJSTART)
CALL CALPLT (XX»YY52)
S$I=S1+SP _ '
IF (SI.GE.ST) GO TO 14
CALL LINEAR (SI,XXsYYyNPySyXI»YIyJSTART)
CALL CALPLT (XXsYY»3)
CONTINUE
PLOT NS SHORT DASHES
IF (NSG.EQ.0) GO TN 10
D0 12 I=1»NSG -
SI=SI4SS
IF (SI+EPSoGE.ST) SI=ST
CALL LINEAR (S}vXX:YY;NP)S.XI)YI;JSTART)

PAGE

109
110
111
112
113
114
115
116
117
118
119
120
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LISTING

CARD NO.

121

125

130

135

140.

145,

86

OF DECK:

-0 OO OOO
&

w

[
o

DASHLN

PAGE

CALL CALPLT (XX,YY,2) DH
SI=SI+SP _ DH
IF (SIGE.ST) 60 71 14 DH
CALL LINEAR (STsXXsYYsNPySsXIsYI, JSTART) DH
CALL CALPLT (XXsYY»3) ' OH
CONTINUE DH
CONTINUE PLOTTING DASH LINE DH

60 TO 10 ' DH
PLOT CONTINUDUS LINE DH
XI(NP41)=0,0 DH
YI(NP+1)=0,0 OH
XI(NP42)=YI(NP42)=1,0 DH
CALL LINE (XI»YIsNPy1ly05050,) DH
DH

RETURN TO START DF CURVE DH
: DH

CALL CALPLT (XI(1)»YI(1)53) DH
DH

RETURN TO CALLING PROGRAM DH
DH

RETURN DH
. . . - D H

FORMAT (1H1/75Xs 36HT IS NOT STRICTLY INCREASING FNR RUN,I7/16X,1HT DH
1513Xs 1HX»13X»1HY/) DH
FORMAT (S5X»3F1544) DH
END OH



LISTING NF DECK: LINEAR

CARD NN,

1

10

15,

20.

25

s X EeXe Nal

N

SUBROUTINE LINFAR (TINTHXINT,YINTsNyTyXpYs JSTART)

LINEAR INTERPOLATTAN MRTHND
CODED BY -~ YARRY [, MORGAN

DIMENSION T(1)» X({1), Y(1)
J=1

IF (TINTWLE.T(1)) GO TN 3
JaN '

IF (TINT.GELT(N)) GO Tn 3
JEND= JSTART

00 1 I=JSTART,N

J= I

IF (TCJ)=TINT) 1,352

JEND = J
DT=(TINT=-T(J=1))7(TtI)=-T(J=-1))
XINTeY(J=1)+(X(J)=X(4=1))1%DT
YINT=sY(Jd=1)+(Y(J)=Y(J=1))%DT
JSTART=JEND ' '
RETURN

YINT=Y(J)

XINT=X(J)

JSTART=Y

RETURN

END

NASA/LARC/TAD/AASR

1983

PAGE

817
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LISTING NF DECKs LSQPLT PAGE

CARD NO.
1 SUBROUTINE LSOPLT (TyXyYsNsNSYMy ISTZE,IOPsIRUNSTENSTNAN, ILSQ,NPQOL,D LS
1F) LS
c . ' LS
c ROUTINE TO FAIR DATA WITH LFAST SQUARFES CURVE FIT LS
5 c LS
c COPED BY == HARRY L, MNRGAN NASA/LARC/TAD/AAR 1983 LS
c LS
c PARAMETER DEFINITION LS
C T = ARRAY CONTAINING TNDFPENDFNT VARIABLE LS
10 c X = ARRAY CONTAINING X VARIABRLF LS
c Y = ARRAY CONTAINING Y VARIARLE LS
C N = NUMBER DOF POINTS TO BE PLOTTED LS
c NSYM — LINE AND SYMBOL NUMBER . LS
C ISIZE - SYMBOL SIZE LS
15 c I0P = PLOTTING OPTIAN I0Pe0 PLOT SYMBOLS ONLY LS
c I0P=1 PLNT SYMBOLS AND CURVE LS
c IRUN = RUN NUMBRER LS
C TENSION = SPLINE TENSION LS
C ILSQ = LEAST SQUARES CURVE FIT OPTION LS
20 c ILSOs0 LEAST SQUARES POLYNOMIAL CURVE FIT LS
c ILSQ=1 LEAST SQUARES CUBIC SPLINE FIT LS
c NPOL - ORDER OF LEAST SQUARES POLYNOMIAL CURVE FIT LS
C DF = STANDARD DEVIATION FOR LEAST-SQUARES CUBIC-SPLINE FIT LS
c DIMENSION Ty X, AND Y IN CALLING PRDGRAM LS
25 DIMENSICN T(1)s X(1), Y(1)} LS
c WORK ARRAYS LS
DIMENSION XNEW(50)s YNEW(50) LS
DIMENSION CDEF(50,4) LS
COMMON /WORK/ WK(260),SDV(50),CX(11),CY(11) LS
30 c LS
c ROUTINE CONSTANTS LS
C LS
NMAX=50 LS
WT=1,0 LS
35 IPRINT=0 LS
c LS
c SELECT PLOTTING DPTINN LS
c LS
IF (ICP.EQ.0.OR,N.LT,3) GO TO 1 LS
40 GO 70 3 LS

88
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LISTING OF DECKt

CARD NO,

41

45

50

55

60

65

70

75

80

> woHOO N OOO

OO0

OO0y

(o]

LSQPLT

PLOT SYMBOLS NNLY

D0 2 I=1,N
CALL PNTPLT (X(I)sY(I)sNSYMsISIZE)
RETURN

CHECK TO SEE TF T IS STRICTLY INCREASING

DO 4 I=2,N

IF (T(I)sLT.T(I=1)) 6O TO 5
CONTINUE

GO TO 6

PRINT 20s IRUN

PRINT 21, (T(I),X(I)sY(I)pIml,N)
G0 70 1

PLOT DATA POINTS WITH SYMROLS

D0 7 I=1,N

SOV(I)=WT

IF (ILSQeEQel) SDV(I)=DF

CALL PNTPLT (X(I)»Y{I)sNSYMsISIZE)
CONTINUE

COMPUTE LEAST SQUARES CURVE

IF (ILSQ.GT.0) GO Tn 10
COMPUTE COEFFICIENTS OF LEAST SQUARES POLYNOMIAL
MPOL=NPOL
IF (MPOLeGTeN=1) MPQOL=N=1
IF (MPOL.LE.O) MPOL=1
IF (MPOL «GT410) MPOL =10
Ml=MPOL+1 ' )
CALL LSQ (TsXsSDVsNsMPOL,CX)
CALL LSQ (T,oYsSDVyN,MPOL,sCY)
COMPUTE NEW X AND Y VALUES AND ERRCR SUMMATIONS
ERPRX=ERRY=0,0
DO 9 I=1,N
YNEW(I)=CX(1)

PAGE
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LISTING OF DECKs

CARD NO.

81

85.

90

95

100

105

110

115

120.

90

11

13

14

LSQPLT

YNEW( I)=CY(1)

DELTA=1.0

DO 8 J=2,M1
DELTA=DELTA*T(T)
XNEW(I)=XNEW(T)+DELTA*CX (J)
YNEW(I)aYNEN(T)+DELTAXCY (J)
ERRXwERRX+(X{T)=XNEW (Y ))**2
ERRY=ERRY+(Y(T)=YNEW(I))%%2 "
CONTINUE

60 TO 17

COMPUTE COEFFICIENTS OF LEAST SQUARES CUBIC SPLINE

FIT X

Ka=]

SM=FLOAT(N)

CALL CSDS (NMAXsNsT»Xs SDVsSMyKsCDEFy WKy TERR)

IF (IERRWNE.O)Y GO TD 19 .
COMPUTE NEW X AND FHROR SUMMATIUN.

ERRX®=0,

DO 13 I=1,N

IF (I1.EQ.N) G0 TO 11

XNEW(I)=COEF(T,1)

60 10 12

Kal-1

DELTAST(I)=T(K)

XNEH(I)-((CGEF(K:#)*DELTA+CUEF(K)3))*DELTA+CUEF(K,2))*DELTA+COEF(K

1,1)
ERRX®ERRX+(X(I)=XNEW(I))**2 "
CONTINUE
FIT Y
Ka =]
SMsFLOAT(N)
CALL CSDS (NMAXsNsTyY»SDVsSMyKyCOEFsWKs IERR)
IF (1ERR.NE.O) 60 TO 190 )
COMPUTE NEW Y AND ERROR SUH”ATIUNE
ERRYs=Q,
DD 16 I=1,N
IF {(T.,EQ.N) GO TO 14
YNEW({ I)=COEF(T,1)
60 TO 15
KmI-1

PAGE



LISTING OF DECK: LSQPLT

CARD NO.

121

125

130

135,

140.

145,

150

155

160

OO0

23,

24

DELTA=T(I)-T(K)

PAGE

YNEW(I)=((COEF (Ko 4)*NELTA+COEF(K»3))*DELTA+COEF(K»2))*DELTA+COEF(K LS

1,1}
ERRYSERRY+{Y(I)=YNEW(T))*%2
CONTINUE

PLOT DASHED LINE THRU NEW X AND Y VALUES

TEN=TENSION
IF (ILSQeEQ.1) TEN=0.0 _
CALL DASHLN (TyXNEWy YNEWsNgNSYMpIOP,ISIZEs IRUNSTEN)

PRINT RESULTS OF LEAST SOUARES CURVE FIT

IF (IPRINT.EQ.0) RETURN

IF (ILSQ.EQ.0) PRINT 22, IRUN,NSYM,MPOL

IF (ILSQeEQel) PRINT 235 IRUNsNSYM,DF

DO 18 I=1,N

DELTA=X(I)=XNEW(T)

SMaY(I)=YNEW(T) _

PRINT 24» I»T(I)sX(I)sXNEW(I)sDELTA,Y(T),YNEW(I),SM
C ONTI NUE ‘

PRINT 25, ERRY,ERRY

RETURN

PRINT ERROR MESSAGE

PRINT 26s IERR, IRUNyNSYM
GO 701

FORMAT (1H17/5Xs 36HT IS NOT STRICTLY INCREASING FOR RUN,IT7/16Xs1HT LS

1513Xs1HX213X91HY/)
FORMAT (5X93F15.4)

FORMAT (//5X,SSHRESULTS OF LEAST SQUARES POLYNGMIAL CURVE FIT FNR

1IRUN #,5T1453Xs 6HNSYM =,T12,3Xs 6HNPOL =913/7/4X»1HI»6Xs1HT»9Xs 1HXs9Xp4H LS

2XNEWs 4Xs 6HX=XNEW»6Xs1HY 59X 4HYNEW 4 Xy 6HY=YNEW)

FORMAT (7/5Xs5THRESULTS OF LEAST SQUARES CUBIC SPLINE CURVE FIT FO LS
1R RUN =5 T4y 3Xs6HNSYM =912,3X,4HOF =,F10e5/74Xs1HI» 6Xs1HTs 9X»1HX,9X LS

25 4HXNEW» 4 X» GHX=XNEW 6X31HY» OXs GHYNEW» 4 X9 6HY-YNEW)
FORMAT (IS5, 7F1044)

121
122
123
124

126
127
128
129

131
132

134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

152
153
154
155
156
157
158
159
160

91



LISTING OF DECK? LSOPLT PAGE 5

CARD 'NO.
161 25 FORMAT (/10Xs12HERROR IN X =,E15465,10X»12HERROR IN Y =»E1546) LS 161
26 FORMAT (/5X»13HERROR NUMBER »I3,42H OCCURRED IN CSDS CALL IN LSQPL LS 162
1T FOR RUN =,T4,11H AND NSYM =,13) A _ LS 163
END LS 164-

92



LISTING OF DECK?

CARD NGO.

1

10

15

20

25

30

35,

40.

OO O OO0OOMOOONOO00NOO0

AOOOW ~n

SUBROUTINE LSQ (XsYsWsNPyN,C)
LEAST SOUARES WEIGHTED POLYNNMIAL CURVE FIT ROUTINE

CODED BY == HARRY L, MORGAN NASA/ZLARC/TAD/ AAB 1983
PARAMETER DEFINITION

X = ARRAY CONTAINING INDEPENDENT VARIABLE

Y = ARRAY CONTAINING DEPENDENT VARIABLE

W - ARRAY CONTAINING WEIGHTING VALUES

NP = NUMBER 0OF POINTS

N = ORDER OF POLYNOMIAL

C - COEFFICIFNTS OF POLYNOMIAL

NEW ¥ VALUE = CUL1)I4C(2)*X+C(3)4X*%24,44+C(N+1)*X**N

DIMENSION X(NP)y Y(NP), W(NP), AND C(N+1) IN CALLING PROGRAM
DIMENSION X(1)» Y(l)» W(1l)y C(1) _

DIFMENSION A(N+1yN+2) N=10 FOR THIS VERSIDN
COMMON /WORK/ A(11,12)

COMPUTE LEAST SQUARES MATRIX

N1sN+1

N2sN+2

00 1 I=},N1

DO 1 Js=s1yN2

A(I,J)=0,

DO 3 Ks)lpNP

Tl=1,

DO 3 Js=l,yNl

T2=T1

00 2 I=1,N1 '
AlJ>)T)mA(J,I)4T2%W(K)
T2=T2*X(K)
A(JIN2)mA(Jy N2)=Y(KI®T1*W (K)
Tl=T1*X(K)

SOLVE FOR COEFFICIENTS DF LEAST SQUARES POLYNOMIAL

PAGE
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LISTING OF DECK:
CARD NO.
41
45 4
50

9

Lsa

DO 4 K=l,N

N0 & JuK,yN

Tl=A(J+1sK) 7ALKsK)

DO & I=KyN2
A(J+1,T)mA(J+1,1)=-A(K, I)*T1
CIN1)=s=A(N1,N2)7A(NI,N1)

DO 5 1I=2,N1}

KsN2-1

CIK)==A{KpN2)/A(KsK)

LeKel

DO 5 J=L,N1
CIK)=sC(K)=C(J)*A(K,J)/A(KpK)
RETURN '

END



LISTING OF DECK: CSDS PAGE

CARD NGO

.

10,

15

20

25

30.

35,

40

SUBROUTINE CSNS (MAX,IX,X,FyDFs SyIPT,COEF,WKsIERR)
CAkokoksk ok dokok Aok kKR ko sk ok ok Rk kR R Rk Rk Rk kR kR Rk kR R ARk kK Kk

c* *
c* PURPOSE: *
C* SUBROUTINE CSDS FITS A SMOOTH CUBIC SPLINE TOD A *
C* UNTVARIATE FUNCTION. DATA MAY BE UNEQUALLY SPACED. *
C* *
C* USF1 *
C* CALL CSDS(MAX>IXsXsFsDFsSspIPT,COEFsWKs IERR) *
C* *
C* MA X INPUT INTEGER SPECIFYING THE MAXIMUM NUMBER OF DATA *
C* POINTS FOR THE INDEPENDENT VARIABLE. *
C» . *
c* CIX TNPUT INTEGER SPECIFYING THE ACTUAL MUMBER OF DATA *
C* POINTS FOR THE INDEPENDENT VARIABLE. IX3MAX. *
C* *
c* X ONE-DIMENSTONAL INPUT ARRAY DIMENSIONED AT LEAST *
C* IX IN THE CALLING PROGRAM. UPON ENTRY TO CSDS, *
Cx X(I) MUST CONTAIN THE VALUE OF THE INDEPENDENT *
C* . VARIABLE AT POINT T. *
C* *
C* _F ONE-DIMENSIONAL INPUT ARRAY DIMENSIONED AT LEAST *
c* IX IN THE CALLING PROGRAM. UPON ENTRY TN CSDS,» *
c* F(I) MUST CONTAIN THE VALUE OF THE FUNCTION AT *
c* POINT X(I)e *
C* *
Cx* DF ONE-DIMENSIONAL INPUT ARRAY DIMENSIONED AT LFEAST *
C* IX IN THE CALLING PROGRAM, UPON ENTRY TN CSDS» *
C DF(I) MUST CONTAIN AN FSTIMATE OF THF STANDARD *
c* DEVIATION OF F(I)e _ *
C* : *
C* S A NDON-NEGATIVE INPUT PARAMETER WHICH CONTROLS THE  *
c* EXTENT OF SMONTHINGe S SHOULD BE IN THE RANGE *
C* (IX— (2% TX)%%,5)<S<{IX+(28IX)*%,5) *
C*x *
c* 1PT INPUT INITIALIZATINON PARAMETER. THE USER MUST *
C* SPECIFY IPTs=1 WHENEVER A NEW X ARRAY IS *
c* _ INPUT., THE ROUTINE WILL ALSO CHECK TO INSURE THAT *
C* THE X ARRAY IS IN STRICTLY INCREASING DRDER. *
Cx*x *

QDN WA



LISTING OF DECKs CSDS

CARD NO,
41

45

50

55.

60

65

70

75

80.

96

C*
C*
C*

c*

C*
Cx
C*
C*

C*

Cx
Cx
C*x
C*
Cx

C*x

Cx
C*
C*
C*
C*

C*
Ck
C*
C*

(of J
C*
Cx

c*,

C*
C*
c*
Cx*x

c*,
c*

[ X el [ X g

COEF

WK

TERR

SOURCE

LANGUAGE
DATE RELEASED

A TWO-DIMENSTONAL QUTPUT ARRAY DIMENSIONFED (MAXs4)
IN THE CALLING PROGRAM, UPON RETURNs COEF(I,J)
CONTAINS THE J=TH COEFFICIENT OF THE SPLINE FOR
THE TINTERVAL BEGINNING AT POINT X{l)s THE
FUNCTIONAL VALUE OF THE SPLINE AT ABSCISSA X1,
WHERE X(I)<X1<X(I+1l), IS GIVEN BY:
F(X1 )= ({(COEF(I,»4)*H+COEF(Is3))*H+COEF(T1,2))%H
+COEF(Ts1)
WHERE HaX1-X(T)}

A ONE=-DIMENSIONAL WORK AREA ARRAY DIMENSIONED AT
LEAST (7#IX+9) IN THE CALLING PROGRAM

OUTPUT ERROR PARAMETER?

=0 NORMAL RETURNe NO ERROR DETECTFD.

a) THE J=TH ELEMENT OF THE X ARRAY IS NOT IN
‘ STRICTLY INCREASING ORDER.,

==1 THERE ARE LESS THAN FOUR VALUES IN THE X ARRAY,

UPDON RETURN FROM CSDS», THIS PARAMETER SHOULD BE
TESTED IN THE CALLING PROGRAM.

REQUIRED ROUTINES ~NONE
IMSL ROUTINE ICSSMU MODIFIED BY

COMPUTER SCIENCES CORPORATION
-FORTRAN

SEPTEMBER 5, 1973

LATEST REVISION MARCH 1975
CHERRRRRERRRERRRRREFRERR R TR REERRERRRRRR BRI RRRRRR AR ER R E R R RRAR RS

DIMENSION X(1)y F(1), DF(1l)y CDEF(MAX,4), WK(1)

SET UP WORKING AREAS

PAGE
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LISTING OF DECK?: CSDS PAGE 3

CARD NO.
81 o cs 81
. IERR=Q cs 82
IF (IPTWNE.=1) 6N TO & , €S 83
IPTe0 : cs 8o
85. IF (IXeLT.%) GO TN 1 cS 85
60 TO 2 ) cS 86
1 I1FRR==-1 cs 87
, RETURN ' cS 88
2 . IX1=] %=1 ‘ cS A9
950 DO 3 I=1l,IX1 €S 90
. IF (X(I+1)=X{T).GT,0) GO TO 3 cs 91
IERR=I+1 ‘ €S 92
. RETURN _ . €S 93
: 3 CANT INUE . cSs 94
95 NPl=IX+l CS 95
181=NP1 ' ‘ CS 96
I182=1B14NP1 ‘ , cs 97
IB3=IB24NP1+1 o cs 98
. IB4=IB34NP1 . €S 99
100, IBS=1B4+NP1 _ , €S 100
IB6sIBS54NP1+1 ¢S 101
WK (1)=0, ' _ €S 102
WK(2)=0, ‘ _ €S 103
WK(IB2)=0, ‘ _ €S 104
105, WK(IB3)=0, ' _ €S 105
) I1JK2sIB24NP1 ' ‘ ‘ €S 106
WK(IJK2)=0s U _ cs 107
1JK5=1BS5+1 , , csS 108
. , WK (TJK5) =0, ! _ _ _ €S 109
110 : IJK5= 18542 ‘ . cs 110
. WK(IJKS)=0, , , , s 111
WK(IR6)=0, ' , _ . cS 112
IJKS=IBS4NPL _ _ €S 113
y WK({IJK5)=0e €S 114
115. 4 CANTINUE _ _ €cS 115
P=0, v _ CcS 116
He X (2)=X(1) s 117
F2s=S ' €S 118
FFa(F(2)=F(1))/H cS 119

120 IF (IX.LTe3) GO TN 10 , ' cS 120

97



LISTING OF DECKt CSDS PAGE 4

CARD NO.
121 DO 5 Ie3,IX cs 121
GeH _ cs 122
HaX(I)=X(I~1) ° _ cs 123
, E=FF , CS 124
125 FFa(F (I)=F(I=1))/H A cs 125
. : COEF (I=151)=FF=E , CS 126
IJK3eIB3+I _ cs 127
WK(IJK3)w(G+H)*,66666666666667 _ cS 128
: , IJK4mIB4&+] . . cS 129
130, , WK(TJK4) mH/3, o CS 130
IJK2=IB2+1 . . cS 131
WK(IJK2)=DF (I=2)/6 _ cs 132
WK (I)sDF(I)/H . _ : cS 133
. IJK1=IB1+I ' _ CS 134
135. . WK(IJK1)==DF(I=1)/G=DF(I=1)/H cS 135
X 5  CONTINUE , cS 136
00 6 I=3,IX ' ' ' cS 137
IJK1=IB1+4I CS 138
. IJK2=IB2¢1 CS 139
140 COEF(I-I:Z)-HK(I)*HK(I)+HK(IJKI)*HK(IJK1)+HK(IJK2)*HK(IJK2) CS 140
. COEF (I=1,3)=WK (T)*#WK(TJK1+1)+WK(TJK1)*HK (IJK2+1) cS 141
COEF(I=154)mWK(T)#WK(IJK242) , ; CS 142
6 CONTINUE A , _ ' CS 143
, c _ CS 144
145 c NEXT ITERATION A CS 145
¢ _ CS 146
7 IF (IXelLT+3) 6O TO 10 CS 147
D0 8 I=3,IX _ CS 148
TJK1le1B1+I-1 CS 149
150 . IJKOeI-1 : _ . cS 150
WK(IJK1)=FF*WK (I JKO) A . . ¢S 151
IIK2=IB2¢1=2 _ , cs 152
IJKO=I=2 ‘ . cS 153
. . WK(IJK2)=G*WK(IJKO) , , CS 154
155, . TJKO=I , CS 155
, [JK3=1B34] ' CS 156
WK(IJKO)ele/(PECOFF(I=1,2)+WK(IJK3)=FFXWK(IJKL)=G*WK(IJK2)) cS 157
IJKS=TB5+1 _ : ‘ , cS 158
B C - LJKN=IJKS5=1 . . cS 159
160, | IJKOSIJKN=1 _ CS 160

98



LISTING OF DECK: CSDS

CARD NGO,

161

165

170

175

180,

185

190

195

200 -

'

OO Lol ]

11

WK(TIK5)aCOEF{I=1,1)=WK{TJKL)*WK{TJKN)=WK{ TJK2)*WK{TJIKO)
TJKe mIB44]

FFaP*COEF(I=1,3) +WK( IJK4)=H#WK(TJIK1)

Gm H

H=COEF(I=194) %P

CONTINUE

DO 9 I=3,IX

JeIX=1+3

IJKS=IB5+J

IJK6eIJK5 +1

IJK7s1JK6+1

IJK1=1B14J

IJK2=IB2+J _ :
WKIIJK5) @WK (J ) *WK(TIKS5 V=WKLTIJIKLI*WK(TIKO)=WK(TJK2)*WK (TIK7)
CONTINUE '

E=0

Ha0

COMPUTE- U AND ACCUMULATE E

DO 11 I=2,1IX
G=H
TJK5=1B5+1 :

He (WK (TJKS+1)=WK{TIJK5) )/ (X(T)=X(1-1))
IJK6= IB6+I ' )
WK(IJK6)s(H=G)*DF(T~1)*DF(I-1})
EsE+WK(IJK6 )*(H=G)

CONTINUE

Ge=H*DF(IX)*DF{1IX)

TJK6=IB6H4NPL

WK(IJK6) =G

EesE=G*H

GsF2

F2=E%pP*p

IF (F2eGEeS«ORGF24LF4G) GO TN 14
FF=0,

IJK6=IR6+2
Hl(VK(IJK6+1,‘VK(IJK6),/(X(Z)-X(l))
IF (IXelTe3) GO TO 113
DO 12 I=3,1IX

161

200
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LISTING OF DECK: CSDS

CARD N0,

201

205

210.

215.

220

225.

230

235,

100

12

OO0

=OOOO

15

16

G=H

IJK6=IB6+1

He (WK (IJK641)=WK(IJK6) )/ (X(T)=X(T-1))
IJK1=1B1+4I-1 . ,
1JK2=IB2#I~2 t
GuH=G=WK(IJKL)*WK (I=1)=WK (IJK2)*#WK({I-2)
FFaFF+G*WK (1)*G

WK(T) =G

C ONTINUE

He E-P*FF

IF (HeLE.O) GO TO 14

UPDATE THE LAGRANGE MULTIPLIER P
FOR THE NEXT ITERATION

P=P4(S=F2)/((SQRT(S/E)+P)*H)
60 TO 7

IFf E LESS THAN OR EQUAL TN S,
COMPUTE THE COEFFICIENTS AND RETURN.

DO 15 I=2,NP1

IJK6=IBG+]
COEF(I-1,1)eF(I-1)-P*NK(IJIK6)
I1JK5s IB5+1 )
COEF(1-1,3)=WK(TJIK5)
CONTINUE '

D0 16 I=2,1IX
HeX(I)=Xx(I-1)

-

CDEF(I-1:4)'(CDEF(I93);C0EF(I-193))I(3.*H)
COEF(I~152)s(CNEF(Is1)=COEF(I-151))/H=-(H*COEF(I~154)+COEF(I~153))% CS
1H . .

CONTINUE
RETURN
END

PAGE



LISTING 0OF DECK:?

CARD N3,

L

10

15

20

25

30

35

40

OO0

AYISLA

SUBROUTINE AXISLB (IAXISsXORGsYORGNRG,SCALEsDISToHT,NNIG)

ROUTINE TO DRAW SCALE VALUES AN AXIS

CODFD BY -- HARRY L. MNRGAN

PARAMETER DEFINITION
TAXIS = 1 = DRAW YX=AXIS SCALES
IAXIS = 2 - DRAW Y-AXIS SCALES

NASA/LARC/TAN/AAS

XORGyYORG = XsY CNORDINATES NF BEGINNING OF AXIS
ORG - SCALE VALUE AT BEGINNING OF AXIS

SCALE = SCALE VALUE PER INCH
DIST - LENGTH OF AXIS

HT ~ HEIGHT OF VALUES DRAWN ON AXIS
NDIG = NUMRER NF SIGNIFICANT FIGURES TO RIGHT NF DECIMAL POINT

NDIGe-1 WILL DROP DECIMAL POINT

COMPUTE ROUTINF CONSTANTS
WADJ=0,.0

IF (HTeLE«Osl) WADJ=0,01
CONS=Ee*HT/To+WADJ
CONS2=2,.*HT/7.

AD J=0 (4%HT

IF (ADJeLTe0.1) ANI=Q.1
NL=IFIX(DIST+0.0001)+1

X O0=X0ORG

YO=YORG

VALUE=ORG

POSITION PEN AT BEGINNING NF AXIS
CALL CALPLT (YORG»YORG, 2)

DRAW AXIS VALUE AT FACH INCH MARK ALONG AXIS

DO f Is=1,NL
VALUE=SCALE*FLOAT(I-1)+NRG

CNMPUTE NUMBER NF SIGNIFICANT FIGURES IN VALUE

NDG=NDIG

VeABS (VALUE)

IF (V=1,0E-5) 1+1,2
NDGe=1

NSIG=1

V-0.0

1983
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LISTING OF DECKs AXISLB

CARD NN,

41

45

50

55

60

65,

102

(2] (g NN XN

VALUE=0Q,O

GO T0 5

NSIG=NDG+1

S=V+SIGN(1.E=7,V)

N=IFIX(S)

IF (N) 55554

NSIG=NSIG+1l

Vs0,10*V

GO 10 3

IF (VALUE.LT.0.0) NSIGuNSIG+1

S=CONS*FLOAT(NSIG)-CONS2 .
POSITION AND DRAW AXIS VALUE

IF (TAXIS.EQ.2) GO TN 6

XTaX0=0¢5%S

YTeYO=HT-ADJ

XOsX0+l,

60 T0 7

XTaX0-S=ADJ

YTuY0=0,5*HT

YO=Y0D+1, ,

CALL NUMBER (XTs YTHyHT,VALUE»O4» NDG)
ADVANCE TO NEXT INCH MARK

CONTINUE

RETURN TO BEGINNING QF AXIS

CALL CALPLT (XORG»YDORG,3)

RETURN TO CALLING PROGRAM

RETURN

END

PAGE



LISTING OF DECKs CODFFSY

CARD NO.

1

10
15.
20
25
30

35

40,

2 Xz XzXx Xz X2 XaXaXa Xz XzXz Xz Xz s Xz X2 Xa Xz X2

SUBROUTINE COEFSY (X0, YOsHT»ISYM)
ROUTINE TO DRAW ASRODYNAMIC COEFFICIENTS
CODED BY == HARRY L. MORGAN

PARAMETER DEFINITION
X0 = X COORDINATE OF LEFT=HAND EDGE OF SYMBOL

YO ~ Y COORDINATE OF CENTERLINE NF MAIN LETTER OF SyMani

HT - SYMBOL HETIGHT

ISYM = 1 = LIFT WIDTH = 2,0%HT
ISYM = 2 = DRAG . WIDTH = 241%HT
ISYM = 3 = PITCHING MOMENT WIDTH s 2.2%HT
ISYM = 4 = ROLLING MOMENT WIDTH = 1.,7#%HT
ISYM = 5 = YAWING MOMENT , WIDTH = 1,9%HT
ISYM = 6 = SIDE FORCE ' WIDTH = 241%HT
ISYM = 7 = LIFT/DRAG . WIDTH = 2.6*HT
ISYM = 8 = ALPHA,DEG, WIDTH = 3,5%HT
ISYM = 9 - BETA,DEG WIDTH = 3,4%HT

INITIALIZE CHARACTER SETS

CALL CHARST1

CALL CHARST?

CALL CHARST2

POSITION PEN AT START OF SYMBOL

CALL CALPLT (X0sY0»3)

Y1l=Y0=0.,5%HT

IF (ISYMeEQ.7) 60 TO 1

IF (ISYMJEQ.B.0R,ISYM,EQ,.9) GO TD 2
IF (ISYMeGT.9) GO TO 3

DRAW LETTER C

CALL CHARACT (X0»Y15HT»2H)Cs»04»250.0)
CALL CHARWH (WD»X1yY1»HT»2H)C»25040)
X1=X041,15*%W0

Y1l=YQ=HT ‘

DRAW SUBSCRIPT AOF C

IF (ISYMJ,EQ.1) CALL CHARACT (X1sY1,HT,2H)Ly»0es»250.,0)
IF (ISYMeEQe2) CALL CHARACT (X1»Y1sHT»2H)D»0es25040)
IF (ISYMeEQe3) CALL CHARACT (X1pY1pHTp2H(M9»04es2+0,0)
IF (ISYMeEQs4) CALL LAM (X1,Y1,HT)

.-
'

NASA/LARC/TAD/AAB

1983

PAGE
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LISTING OF DECK: COEFSY

CARD NO.

41

45

50.

55

60.

NO T e O

o SO0 WOO

IF (ISYM.EQe5) CALL CHARACT (X1,Y1,HT»2H{Ns0e»25040)

IF (ISYMeEQs6) CALL CHARACT (X1,Y1,HT,2H)Y50,5250.0)

GO TO 4

DRAW L/D

CALL CHARACT (XNyYIsHT,4H)L/D»042450,.25)

GO TO 4

DRAW ALPHA,DEG OR BETA,DEG )

IF (ISYM.EQ.B) CALL CHARACT (X0, Y1, HT,11HS7(AS2(sDEGy0es11504,20)
IF (ISYMeEQe9) CALL CHARACT (XO»Y1sHT5s11H$7(BS2(yNEGs0e9115,0,20)
G0 TOD 4

ADD ACDITIONAL SYMBOLS HERE AS DESIRED
CONTINUE

RETURN PEN TO START OF SYMBOL
CALL CALPLT (X0,YN,3)

CALL CHNGSET (1)

RETURN TO CALLING PRDGRAM
RETURN

END

PAGE



LISTING OF DECK: LAM
CARD NO.

1

10

15,

20

25

OO0

SUBROUTINE LAM (X0sYDsHT)
ROUTINE TO ORAW ROLLING MOMENT SUBSCRIPY

CODED BY == HARRY L+ MDRGAN

PARAMETER DEFINITION

PAGE

NASA/LARC/TAD/AAB 1983

X0sYD = XsY CONRDINATES OF LOWER LEFT-HAND CORNER 0F SYMBOL

HT - HEIGHT DF SYMBOL

DIMENSICON XM(17)s YM(17)

DATA XM/3e913¢9009002449104921345144913e5126291009%091021e9144453,6

1’3./

DATA YM/434943¢97¢92:090490492550254920651091.52
HTH=HT /44,

CALL CALPLT (XxDb,YD,3)
DO 1 I=l,17

K=2

IF (I1+EQel) K=3
X=sX0+(XM(I)+2,)*HTH
YeYO+YM(I)*HTH

CALL CALPLT (X»YsK)
CALL CALPLT (X0,Y0,3)
RETURN ’

END

06’70)4401‘409“3-’

ODDNOWDWN -
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LISTING OF DECK: GRIDLN

CARD NO.

1

10

15

20

25

30

35

40

OO OOOIOO

SUBROUTINE GRIDLN (X0sYOsXL,YHyNDIV)

ROUTINE TO DRAW AREA OF GRID LINES
CODED BY —= HARPY L. MORGAN

PARAMETER DEFINITION

X0,Y0 = X,Y CONRDINATES NOF LOWFR LEFT-HAND CORNER AOF GRTD AREA

XL - LENGTH OF GPID AREA
YH - BEIGHT NF GRID ARFA

NDIV - NUMBER OF GRID LINES PER INCH

COMPUTE NUMBER NF GRID LINES
XD=FLOAT(NDIV)

IF (XDelEaOs0O) XD=1,
NGXsIFIX{XD*XL40,0001)+1
NGYsIFIX(XD*YH+0,0001)+1

DRAW GRID LINES PARALLEL TN Y=AXIS
CALL CALPLT (¥Xn,Y0,3)

D=Q,

IF (NGXeGTel) DaXL/FLOAT(NGX=1)
X1s=X0

Yl=YO

Y2=YO4YH

L=0

DO 3 I=sl,NGX

Leil+l

X2=X14D

IF (L=-1) 1,1,2

CALL CALPLT (X1,Y2,2)

IF (I.EQeNGX) GN TN 3

CALL CALPLT (X25Y2,3)

GO TN 3

CALL CALPLT (¥1,Y1,2)

IF (I .EQ.NGX) 60 TO 3

CALL CALPLT (¥2,Y1,3)

L=0

X1=X2

DRAW GRID LINFS PARALLEL TO X=-AXIS
CALL CALPLT (¥ND,Y0,3)

NASA/LARC/TAN/ AAB

PAGE
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LISTING OF DECKS
CARD NO,

41
45.
50

4

55 5

A 6

60 c
65.

\ c
70

GRIDLN

D=0,

IF (NGYe6Tsl) p-quFLUAT(NGY-l)

Y1l=YQ

X1=X0

X2=X0+XL

L=0

DO &6 I=1,NGY

L=l +]

Y2sY14D ,

IF (L=1) 45455

CALL CALPLT (%X25Y1,2)
IF (I.EQeNGY) GO TD 6
CALL CALPLT (X25Y2,3)
GD TO 6

CALL CALPLT (¥1l,Y1,2)
IF (1.EQ.NGY) GN TO &
CALL CALPLT (X1lpY2,3)
L0 . :

Yl=Y2

FRAME GRID AREA
X1=X0+XL ‘
Y1l=YO+YH

CALL CALPLT (XD»YD,3)
CALL CALPLT (X1l,Y0,2)
CALL CALPLT (X1sY1,2)
CALL CALPLTY (X0O»Y1»2)
CALL CALPLT (XDsYNs2)
CALL CALPLY (X0»YNs3)

RETURN TO CALLING PROGRAM

RETURN
END

PAGE
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LISTING
CARD NO.
1

10.
15.
zp'
25.
30
35

40

NF DECKt RUNKEY

FOO 3 O 0 A O OmA0ONON00n00

OO0 N

SUBROUTINE RUNKEY (XDy YD»RUNsLSYMy ISIZEsHTsNRNMAX)
ROUTINE TO DRAW TITLE BLOCK CONTAINING SYMBOLS AND RUN NUMBERS
CODED BY =- HARRY Le MORGAN NASA/LARC/TAD/AAB 1983

PARAMETER DEFINITION
X0sYD = X»Y COORDINATES OF LDHER LEFT-HAND CORNER OF KEY
RUN = RUN NUMBERS
LSYM - SYMROL ORDER
ISIZE - SYMBOL SIZE
HT - SYMBOL HETGHT
NRNMAX = MAXIMUM NUMBER OF ALLOWABLE RUNS PER SHEET

DIMENSION RUN(1)s LSYM(1)
WORK ARRAYS
COMMON 7PLT/ KRUN(IO,’NRUN(10)9LRUN(22):JSYH(22)

INTEGER RUN

INITIALIZE ROUTINE CONSTANTS

DATA XM/1.,0/9XMARG/O.1/9XNSP/2,5/55PC/0+2/
DEFINE LETTERING SIZE

SZsHT *XM

INITIALIZE CHARACTER SET

CALL CHARST2

DETER MINE THE NUMBER 0OF NON-ZERO RUNS AND CORRESPONDING SYMBOLS

NR=0

DO 2 I=1,NRNMAX

IF (RUN(I)) 1521
NR=NR+1
LRUN{NR)=RUN(T)
JSYMINR)=LSYM(I)
CONTINUE

IF (NR.EQ.0) RETURN

COMPUTE WIDTH DF WORDS SYMBOL AND 99969
CALL CHARWH (SYHHyHA;HBS;SZ;BH)S(YPBUL)G’SPC)

4
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LISTING OF DECK: RUNKEY

CARD NO.

41

45
50.
55.
60
65

70,
75,

80.

OGO

[z Xa NeKe B

CALL CHARWH (WDsHA,HB»SZy5H99999,5,5PC)
XSaX3+0,5%SYNW+XMARG
XRuaXO+2¢*¥SYMU+ 0, S*WD +XMARG
YSRaYO+XMARG

DRAW SYMBOL AND RUN NUMBER

DO 6 L=1,NR

T=NR+1-L A

ENCODE (105 7sMRUN) LRUN(I)

DECODE (10s8sMRUNY KRUN
FIND NUMBER OF DIGITS IN RUN NUMBER

D0 3 J=1,10

NRUN(J)=1H

KDIG=0

DN 4 J=1,10

IF (KRUN(J).EQ.,1H ) GO TO 4

KDIG=KDIG+1

SHIFT RUN NHUMBER FRAOM RIGHT TO LEFT JUSTIFIED

NRUN( KDI G )=KRUN (J)
CONTINUE
REFORMAT RUN NUMBER
ENCODE (10s8,MRUN) NRUN
DECODE (1059sMRUN)} TRUN
DRAW SYMBOL
Y2sYSR4045%S2 .
CALL PNTPLT (XS»Y25JSYM(T),TSIZE)
DRAW RUN NUMBER
IF (KDIG.EQ.0) GO TO 5
CALL CHARWH (NDsHAsHBjsSZy IRUN,KDIG5SPC)
XX ®XR=0¢ 5% WD

CALL CHARACT (XXs YSR»SZsIRUN»OesKDIG»SPC)

YSReYSR+XNSP*SZ
CONTINUE

DRAW AND UNDERLINE WORD SYMBOL AND RUN
CALL CHARWH (WDsHA,HB»SZp SHYR(UN»55SPC)

IF (HB¢LT.HBS) HBS=HB
XX®XS=0e5% (SYMN+XMAR G)

PAGE
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LISTING OF DECK: RUNKEY

CARD NO.

81

85

90

95.

100

105

110

A O

VOgO (2]

CALL CALPLT (XX» YSR»3)
XXaXS4045%(SYMW+XMARG)

CALL CALPLT (XXsYSR,2)

XXaXR=0 5% (WD+XMARG)

CALL CALPLT (XX»YSRp3)

XX =XR 40 o5 % (WD+ XM ARG)

CALL CALPLT (XX»YSRy2)
YSR=YSR~HBS+0s5%XMARG

XX2XS=0e5%SYMN A ]
CALL CALPLT (XX»YSR»3) ,
CALL CHARACT (XXpYSR»SZsBH)S(YMBOL»OepB8sSPC)
XXaXR=0o5%WD . .
CALL CHARACT (XXsYSR»SZpSHIR(UNsDes5»SPC)

RETURN TO TITLE BLOCK OR!GIN

CALL CALPLT (X0, Y053)
CALL CHARST1

RETURN

FORMAT (I110)
FORMAT (10Al1)
FORMAT (Al10)
END

PAGE



APPENDIX B
DESCRIPTION OF INPUT DATA FOR WIND-TUNNEL DATA
PLOTTING PROGRAM PLOTWD

This appendix contains a description of the input requirements for the
wind-tunnel data plotting program PLOTWD. The input data is divided into two
basic parts: (1) the plotting setup information and (2) the plotting sheet
information. The setup information defines the data variables, axis scales
and positions, and the type of data fairing desired. BAll setup variables are
input as floating point quantities with a format of F10.0, except the YLABEL

and XLABEL variables which are axis labels and are input with a format of A10.

Plotting Setup

CARD VARIABLE VALUE DESCRIPTION
1 TEST - Test number
2 SHEETW - Total width of plotting sheet, in.
SHEETH - Total height of plotting sheet, in.
SPACE - Space between plotting sheets, in.
3 ISYM. - Starting symbol number (See table I.)
ISIZE 1 Small symbol size
2 Medium symbol size
3 Large symbol size
4 I0P 0 Plot data points only
1 Plot data points and fair with tension
spline
TENSION - Tension factor, g
5 IEDIT 0 Do not sort or edit data
1 Sort and edit data
TOLR - Edit tolerance of independent
test variable (TOLR=0 for sort only)
6 Iw - Data array location of independent

test variable

111



CARD VARIABLE VALUE

7 NPLOT -

8 YTAPE -
YOFFSET -

YSCALE -

YLABEL -

XTAPE -

XOFFSET -

XSCALE -

XLABEL -
Card 8 is

setup.

NAMELIST VARIABLE

$SHEET
NO

RUN

NEWCASE

SEND

Note that no part of the

run numbers may be input per sheet.

112

DESCRIPTION
Number of plots per sheet

Data array location of y-axis variable
Sheet height location of y-axis
origin, in.

Scale value per inch for y-axis

Label for y-axis

Data array location of x-axis variable
Sheet width location of x-axis

origin, in.

Scale value per inch for x-axis

Label for x-axis

input NPLOT times and NPLOT is limited to a value of 10 for each

Plotting Sheet Namelist

VALUE

DESCRIPTION
Namelist label
Sheet number

Run numbers to be plotted on
sheet

0 or default A new SHEET namelist follows

1

A new setup deck follows

End of namelist

namelist may be in column 1 and that a maximum of 10



APPENDIX C
DESCRIPTION OF OUTPUT FOR WIND-TUNNEL DATA PLOTTING PROGRAM PLOTWD

This appendix contains a description of the typical output for the wind-
tunnel data plotting program PLOTWD. A sample four-page output is presented
in table IV and was generated from the upper set of sample input data pre-
sented in table III. Page 1 of the output is a printout of the input setup
data as described in appendix B. This page should be carefully checked after
each program execution to insure that the desired plotting variables and
scales have been properly input. Page 2 of the output is a list of the run
numbers contained in the data copied from the input file TAPE1 to the random-
access file TAPE2. The total number of data points copied to the random-
access file is printed following the list of run numbers. The quantity NPMAX
and the dimensioned size of the array NPT in the main program PLOT should be
equal to or greater than the total number of data points copied to file TAPE2.

.Page 3 of the output is a list of the sheet and corresponding run numbers
plotted. A run number with the value zero indicates that no data were plotted
with the symbol corresponding to the order of the run number in the list. 1If
the user-specified run number is not available on the random-access file, a
message will be printed stating that the specified run could not be found. 1In
addition, if during the plotting of the scaled data any data points fall out-
side the sheet boundaries, a message will be printed stating the number of
data points outside the boundaries. These outside data points will not be
plotted and, therefore, may require that the user redefine either the axis
scale factors or the sheet height and width.

If the user selects the sort and edit option, page 4 will be output which
contains a summary of the sort and edit information for each run called during
the program execution. The first set of values listed in this summary are the

input values of the independent variable t for the particular run. The sorted
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t values listed next represent the results of the sorting procedure which
simply reorders the input values in a monotonically increasing order. The
sorted t values for a particular run will be the same regardless of the number
of times the run is plotted. The edited and deleted t values listed last
represent the results of the editing procedure which deletes all but one of
the multiple data points within the specified tolerance TOLR. The déta points
deleted are selected based on the input y values for thé particular part of
the figure and, therefore, may be different for each part. The edited and
deleted t values listed are only for the first part of the figure. The
deleted points are not used during the spline curve fairing process, but
nevertheless, they are plotted with the appropriate symbol.

If the user replaces the call to subroutine CURPLT in the main program
PLOT with a call to subroutine LSQPLT, the sample output summary information
pbresented in table V will be listed for the least-squares polynomial curve fit
option and in table VI for the least-squares cubic-spline curve fit option.
The parameter IPRINT in subroutine LSQPLT must also be set equal to 1 for the
summary information to be listed. This information will appear in the output
immediately following the print of the particular sheet and corresponding run
numbers on page 3 of the basic output. The summary information will be listed
each time the subroutine is called; therefore, the user is cautioned that a
large amount of pfinted output can easily be generated even if a moderate
number of plots and runs are specified.

The summary information presented in tables V and VI consists of a tabu-
lated listing of the input t, x, and y values, the new x and y values
generated by the least-squares curve fit, and the differences between input
and new x and y values. Immediately following the tabulated listing, the
sum-of~the-squares of the differences between the input and new x and y values

are listed as an error-in-x and -y, respectively. If the independent
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variable t and the x-axis variable are the same as it is for the sample output
case, the error-in-x will be very small. If the least-square polynomial curve
fit option is chosen, the error-in-x and -y will be a function of the degree
of the polynomial. If the least-square cubic-spline option is chosen, the
error-in-x and -y will always be equal to the product of the number of input

points times the square of the standard deviation DF.
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TABLE 1.~ LIST OF STANDARD SYMBOL AND DASHED LINE COMBINATIONS

ISYM [SYMBOL DASHED LINE

o

WO 00 3 O T o OO N

o
o

P
(o)

et
oo

Pt
N

(-
T

et
()

[
|

i
co

-
©

N
o

N
e

+ e PP FRPOEEODS>ODDEFD>POOO
|
|
|
|

N
N
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L1

TABLE [1. - LIST OF STANDARD AERODYNAMIC SYMBOLS DRAWN BY SUBROUTINE COEFSY

ISYM | COEFFICIENT | SYMBOI | WIDTH/HEIGHT
1 Lift Cy, 2.0
2 Drag Cp 2.1
3 Pitching Moment C, 2.2
4 - Rolling Moment C; 1.7
b Yawing Moment C, 1.9
6 Side Force Cy 2.1
7 Lift-Drag Ratio L/D 2.6
8 Angle of Attack o deg 3.5
9 Angle of Sideslip B .deg 3.4




811

TABLE I11.- LISTING OF SAMPLE INPUT CASES

CASE 1 - Single Plot with Three Variables

SSHEET N0=206+RUN=39,459%

496,
20, 23.. 10,
l. 3.
le 0.
1. .S
1.
3. )
6o Ze o4 CL l. 44 Ce ALPHA
Te 11l. 2 CcD le 4o 2e ALPHA
8. 20, - CM l. 4e - 2o ALPHA
$SHEET NO=2069RUN=39,459%
CASE 2 - Four Plots with One Variable
496,
12, 12. 10,
1. 2e
1. 0.
1. 5
le :
4,
8. Coe Py CM 2e l. 8 CcL
9. l. 44 L/D l. 8, 10. ALPHA
2o Be o8 CL l. le 10, ALPHA
3. T o2 cD 2 8. 8 CL




TABLE IV, - SAMPLE OUTPUT FOR CASE 1 INPUT

PAGE 1 OUTPUT

PLOTTING SETUP DECK FOR TEST = 496

SHEET WIDTH = 20400 SHEET HEIGHT = 23.00 SPACE BETWEEN SHEETS = 10,00
STARTING SYMBOL NUMBER = 1 SYMBOL SIZE IS LARGE

DATA WILL BE FATRED AND PLOTTED USING SPLINE WITH TENSION = 0.00

DATA WILL BE EDITED WITH AN EDIT TOLERANCE = «500

TAPE LOCATION OF INDEPENDENT VARTABLE = 1

NUMBER OF PLCTS PER SHEET = 3

PLOT NO, YTAPE YOFFSET YSCALE YLABEL XTAPE XOFFSET XSCALE XLABEL
1 6 2.00 «4000 CL 1 4,00 2.0000 ALPHA
2 7 11.00 +2000 o] 1 4,00 2.0000 ALPHA
3 8 20.00 «4000 CM 1 4.00 2.0000 ALPHA

PAGE 2 OUTPUT
THE FOLLOWING LIST OF RUNS ARE AVAILABLE ON THE DATA DISK FOR TEST NO. 496

2 R 4 5 6 7 8 9 10 11
12 13 14 15 16 17 18 19 20 21
22 23 24 25 27 28 29 30 31 32
33 34 3% 36 37 38 39 40 41 42
43 44 45 46 47 48 49 50 51 52
53 54 55 . 56 57 58 59 60 61 62
63 64 65 66 67 68 69 70 71 72
73 74 75 76 x4 78 79 80 81 82
83 84 85 86 87 88 89 90. 91 92
93 94 95 96 97 98 99 100 101 102
103 104 105 106 107 108 109 110 111 112
113 114 115 116 117 118 119 120 121 122
123 124 125 126 127 128 129 130 131 132
133 134 135 136 137 138 139 140 141 142
143 1446 145 146 147 148 149 150 151 152
153 154 155 156 157 158 159 160 161 162
163 164 165 166 167 168 169 170 171 172
173 174 175 176 177 178 179 180 181 182
183 184, 185 186 187 188 189 190 191 192
192 194 195 196 197 198 199 200 201 202
203 204 205 206 207 208 209 210 211 212
213 214 215 . 216 217 218 219 220 221 222
223 224 225 226 227 228 229 230 231 232
233 234 235 236 237 238 239 240 - 241 242
243 244 245 246 247 248 249 250 251 252

253 254

TOTAL NUMBER OF DATA POINTS = 4901

PAGE 3 OUTPUT

DATA PLOTTED

SHEET NO = 206 RUNS = 39, 59, Oy Oy | 0 X} () 0 O 0
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TABLE 1V, - CONCLUDED

PAGE 4 OUTPUT

THE FOLLOWING RUNS HAVE BEEN EDITED

RUN NQO., = 39
INPUT

POINT NO. T-VALUF
1 -6.1700
2 -4,1800
3 -1.8800
4 +3500
< 2.0100
6 4.2800
7 €.3700
8 844500
9 10.3200
10 12.4100
11 14.4000
12 16.8000
13 18.6700
14 20.8600
15 22.7500
1é 24.7800
17 26.6700
18 28,7500
19 30.7000
20 <1700

RUN NO., = 59

INPUT

POINT NO. T-VALUE
1 -6.0200
2 =444000
3 -2.2200
4 «2800
5 2.0000
6 4.B700
7 643000
fa £.2000
9 10.5800
10 12.6400
11 14,9700
12 16.6100
13 18.4600
14 20.8900
15 22.8300
16 25.3700
17 26.9800
18 28.9200
19 31.3400
20 +2900

ALL PLOTTING COMPLETED

TOLERANCE = «500
SORTED EDITED
POTINT NO. T-VALUE PCINT NO. T-VALUE
1 -6.1700 1 -6.1700
2 -4.1800 2 -4.1800
3 -1.8800 3 ~1.8€00
20 «1700 20 +1700
4 «3500 5 2.0100
5 2+0100 6 4.2800
6 4,2800 7 6.3700
7 6.3700 8 8.4500
8 844500 9 10.3200
9 10.3200 10 12.4100
10 12.4100 11 14.4000
11 14,4000 12 16.8000
12 16.8000 13 18.6700
13 18.6700 14 20.8600
14 2048600 15 22,7500
15 2247500 1e 24.7800
16 24.7800 17 26.67C0
17 26.6700 18 28,7500
18 28.7500 19 30.7000
19 30.7000
TOLERANCE = + 500
SORTED EDITED
POINT NO. T-VALUE POINT NO. T-VALUE
1 -640200 1 =-640200
2 -4,4000 2 -4,4000
3 ~2.2200 3 -2.2200
4 «2800 20 «2900
20 «2900 5 2.0000
5 2.0000 6 4.8700
6 448700 7 63000
7 6.3000 8 8.2600
8 8.2000 9 10.5800
9 10.5800 10 12.6400
10 12.6400 11 14.9700
11 14.9700 12 16.6100
12 16.6100 13 18,4600
13 18.4600 14 20.8900
14 20,8900 15 22.8300
15 22.8300 16 25.3700
16 2543700 17 26.9800
17 26.9800 18 2849200
18 28,9200 19 31.3400
19 31.3400

DELETED
POINT NO. T=VALUE
4 «3500
DELETED
POINT NO. T=VALUE
& «2800
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 TABLE V. - SAMPLE OF LEAST-SQUARES POLYNOMIAL CURVE FIT

et
QO DN VD WN g

b ba
W -

b et et et
~NoWw e

-
o D

DATA PLOTTED

SHEET NO =

T
-601700
-4+1800
‘108800
«1700
2.,0100
4.2800
6.3700
8.4500
10,3200
12.4100
14.4000
16.8000
18.6700
20.8600
22.7500
24.7800
26.6700
2847500
30.7000

206

X

«9150
1.9100
3,06C0
4.0850
5.,0050
6.1400
7.1850
8.2250
5.1600
10.2050
11.2000
12.4000
13.3350
14.4300
15,3750
16.3900
17.3350
18.3750
19.3500

ERRCR IN X =

RUNS =

39,

XNEW
«9150
1.9100C
3.0600
4.0850
5.0050
6.1400
7.1850
8.2250
9.1600
10.2050
11.2000
12.4000
13.3350
14.4300
15,3750
16.3900
17.3350
18.3750
19,3500

«154875E-22

59,

X=XNEW
-.0000
«0000
« 0000
0000
« 0000
«0000
«0000
0000
« 0000
0.0000
-.0000
-+0000
~+0000
-.0000
-.0000
-.0000
«0000
«0000
«0000

o))

Y
l1.1329
l+4455
1.7651
2.2144
2.6249
3.1164
3.5735
4.0115
444649
4.9459
5.4040
58305
5¢9419
6.0995
6.2170
6.3325
6.4900
643650
6.5800

ERROR IN Y =

RESULTS OF LEAST SQUARES POLYNOMIAL CURVE FIT FOR RUN = 39

Os O O
NSYM = 1 NPOL =

YNEW Y-YNEW
1.0588 007461
1.4068 «0387
1.8479 -.0828
22678 -.0534
26597 ~-.0348
3.1541 -¢0377
3.6117 =-,0382
4.,0610 ~e0495
4.4533 « 0116
4.8711 « 0747
52417 «1623
56430 «1874
5.9138 «0281
601757 --0763
6.3472 -.1301
6.,4677 -.1352
6.5143 -e0243
6. 4852 -+1202
6.3744 «20%6

«+189547E+00

3
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TABLE VI. - SAMPLE OF LEAST-SQUARES CUBIC-SPLINE CURVE FIT

DATA PLOTTED

SHEET NO =

OV~ AN -

ps ot s
N =D

bt b b
oW w

e
o X3~

T
-6.,1700
-441800
-108800
1700
2.0100
4.2800
603700
8.4500
10.3200
12.4100
14,4000
16.8000
1R. 6700
20.8600
22.7500
24.7800
26,6700
2847500
30,7000

206

X

«9150
1.9100
3.0600
4.0850
5.0050
6.1400
7.1850
Be2250
9.1600
10.2050
11.2000
12.4000
1343350
14,4300
15.3750
16,3900
17.3350
1P43750
19.3500

ERROR IN X =

RUNS =

XNEW
«9150
1.9100
3.0600
4.0850
5.0050
6.1400
7.1850
B,2250
9.1600
1€.2050
11.2000
12.4000
13,3350
14.4300
15.3750
16.3900
17.3350
18,3750
19.3500

«575553E-25

39,

59,

X=XNEW
0.0000
+0000
0.0000
0.0000
.0000
0000
«0000
0.0000
0.0000
0.0000
0000
«0000
«0000
«0000
« 0000
0000
0.0000
«0000
«0000

O»

RESULTS OF LEAST SQUARES CUBIC SPLINE CURVE FIT FOR RUN =

Y
1.1329
le4455
1.7651
2.2144
2.6249
3.1164
35735
4.0115
4.4649
4.9459
5.4040
5.8305
59419
6.C995
6.2170
6.3325
6.4900
6.3650
6.5800

ERROR IN Y =

0» 0»
39 NSYM = 1

YNEW Y-YNEW
1.0207 01122
l.4164 « 0291
1.8793 -el142
2.3021 -.0877
3.1807 ~e0643
346354 -+0619
4,0837 ~-.0722
404744 -.0095
4.8855 « 0604
5.2396 1644
56055 2250
58400 «1018
6.0624 « 0371
6.2162 « 0009
6.3511 -.0186
6.4569 «0331
65606 -+1956

«190000E+00

0»

DF

0y

«10000




TABLE VII. - COMPUTER CODE FOR CASE 1

DEFINE HETGHT OF COEFFICIENTS

HT=0,4

DEFINE HEIGHT OF AXIS LABELS

SZz0475%HT

PROVIDE A BLANK SPACE AT BOTTOM OF PLOT FOR FIGURE TITLE
CALL CALPLT (0.05440,-3)

DRAW GRID LINES

CALL GRIDLN (04050.0520.0523.0,1)

DRAW ZEPRD LINES

CALL ZEROLN (44090¢05234052)

CALL ZEROLN (0.052.0,20.0,1)

CALL ZEROLN (0.,0511.06520.0,1)

CALL ZERDLN (0.,0520405204051)

DRAW AND LABEL X-AXIS ( ALPHA )

CALL AXISLB (15040»0¢09-R¢052¢05204055Z5-1)
YO==-1,0

CALL COEFSY (XD,YOyHT,8)

DRAW AND LABEL LOWER PORTION OF Y=-AXIS { CL )
CALL AXISLE (25040904609 =0e890e%45104055Z51)
X0=-1,8

YO=5,0

CALL CDEFSY (X0»Y0sHT»1)

DRAW AND LABEL MIDDLE PORTICN OF Y-AXIS { CD )
CALL AXISLB (25040911605 0409062554055Z51)
XO0=s-1,8

YN=13,5

CALL COEFSY (X0»Y0OyHT»2)

DRAW AND LABEL UPPER PORTION OF Y-AXIS ( CM )
CALL AXISLB (25060517609 =162906496.055751)
X0=-1,8

YO=20.0

CALL COEFSY (X0y»YDOsHT,3)

DRAW AND LABEL RUN KEY

Y0=2,.,0

YO=HT+23.0

CALL RUNKFY (XD»YDOyRUN,LSYMy ISIZE,HT5»10)
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TABLE VII1,~ COMPUTER CODE FOR CASE 2

(g

s ¥ EaNg)

OO

[aNaNa¥e!

s XaNsXe]

s NeNel

DEFINE HEIGHT OF COEFFICIENTS

HT=0,25

DEFINE HEIGHT OF AXIS LABELS

SI=0,75*HT

PROVIDE A BLANK SPACE AT BOTTOM OF PLOT FOR FIGURE TITLE
CALL CALPLT (0e¢053405-3)

LOWER LEFT-HAND PLOT ( CM Vs CL )

DRAW GRID LINES AND ZERO LINES
CALL GRIDLN (040504055405540,1)
CALL ZEROLN (1.050405540,2)
CALL ZEROLN (0.052.05,5.051)
DRAW AND LABEL X-AXIS
CALL AXISLB (150.050.05=04850.855.055251)
X0=(5.0=2.0%HT) /2.0
Y0=a~0,8
CALL CNEFSY (XOsYOsHT»1)
DRAW AND LABEL Y-AXIS
CALL AXISLB (250.090.05~0e850+455.05,5Z51)
X0e=1,0
YO=2.5
CALL COEFSY (XOsYO»HT»3)

LOWER RIGHT=HAND PLOT ( L/D VS ALPHA )

DRAW GRID LINES AND ZERO LINES
CALL GRIDLN (7.050.095.055.001)
CALL ZEROLN (8.050.055.0,52)
CALL ZEROLN (7.051.055.051)
DRAW AND LABEL X=AXIS
CALL AXISLB (157.050¢00=10.0510.0,5.0,52Z5-1)
XN®7,04({5.0-3.5%HT) /2,0
YQ0=~0.8 .
CALL COEFSY (X0sYDpHT,8)
DRAW AND LABEL Y-AXIS
CALL AXISLB (257¢050409=4409544055.055Z,-1)
X0s6.0
Y0=2.5
CALL COEFSY (X0»YOsHT»7)

UPPER LEFT-HAND °LOT ( CL VS ALPHA )

DRAW GRID LINES AND ZERO LINES
CALL GRIDLN (0.097:055.095.051)
CALL ZEROLN (14057405540,2)
CALL ZEROLN (0.,058.055.051)
DRAW AND LABEL X-AXIS
CALL AXISLB (150.057.05=10,0510.055.,0sSZ5-1)
X0={5.0-3.,5%¥HT) /2.0
Y0eb6,2
CALL COEFSY (XO0,»Y0sHTs8)
DRAW AND LABEL Y-AXIS
CALL AXISLB (250.057¢05~0.850.855.0,52Z51)
¥Q0==1,0
Y0=9.5
CALL COEFSY (X0,YDsHT»1)

UPPER RIGHT-HAND PLOT ( €D VS CL )

DRAW GRID LINES AND ZERO LINES
CALL GRIDLN (7.057.055.005.051)
CALL ZEROLN (84057.0s5.0,2)
CALL ZEROLN (740574055051}
DRAW AND LABEL X=AXIS
CALL AXISLB (157¢097¢09~0¢8,048,5,055Z,1)
X027 .0+(5.0-2.0%HT) /2.0
Y0O=6,2
CALL COEFSY (XD»YOs»HT»1)
DRAW AND LABEL Y=-AXIS
CALL AXISLB (2574057¢0504090:0255.0557Z51)
X0=6,0
Y0=9,5
CALL COEFSY (X0sYOyHT,2)

DRAW AND LABEL RUN KEY
X0=1.0

T Y0=12.04HT

CALL RUNKEY (XDOsYOsRUN»LSYMs ISIZE,HT»10)
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. O0—og—0- W
CM o &

.4000 0o—0—p—0—o—0o— > Too

CD
.2000
CL i
.4000 Z::::;i:/g/—
ALPHA
2.0000
TEST 496  ,SHEET 206  ,RUNS 39 59 0 0 0 0 0

Figure 1.- Plot of Case 1 input with standard symbols and cubic-spline curve fairing.
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cM _
4000 7] —] :

CD
.2000
CL
.4000 1
ALPHA
2.0000
TEST 496  ,SHEET 206 ,RUNS 39 59 0 0 0 0

Figure 2.- Plot of Case 1 input with standard dashed line combination and cubic-spline curve fairing.

126



oo fea._
CM —
.4000 o—o—0—p—0— 0 O
CD
.2000
_—-—tr"tf‘“'l:r“sg
CL z
.4000 o//gszf,/
-
ALPHA
2.0000
TEST 496  ,SHEET 206 .RUNS 39 59 0 0 0. 0. 0

a) Least-Squares Polynomial

Figure 3. - Plot of Case 1 input with least-squares curve fairing,
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CM

CD
.2000
CL ,
4000 [ o
D—’B//
ALPHA
2.0000

TEST 496  ,SHEET 206  ,RUNS 33 53

b) Least-Squares Cubic Spline

Figure 3.- Concluded,




Symbol Run

o 39
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Figur_e 4. - Plot of Case 1 input with grid lines, axis scale values and labels, and legend drawn.
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Symbol Run
0 39
o b9
.2
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Figure 5.- Plot of Case 2 input with grid lines, axis scale values and labels, and legend drawn.
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DO NOT REMOVE SLIP FROM MATERIAL

Delete your name from this slip when returning material

to the library.
NAME MS
T JSKEp- A3
A Langley ( 88)




