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6 CHAPTER 1. FIDDLER : INTRODUCTION

1.1 INTRODUCTION

The FIDDLER scientific data management program is a menu-driven system to input, edit, display, and
plot data. FIDDLER performs many data management functions, such as:

— Loads data from standard format (FIDDLER -format) files
— Imports data from 80-column space-or-comma-delimited ASCII files
— Imports data from other standard formats
— Samples functions

— Inputs data via manual entry

— Data may be edited on a point by point basis

— Data may be sorted, deleted, or filled in to columns or rows
— Linear and polynomial regression to give regression curve data

— Operations performed between columns of data to give another column of data

— Change channels which are to be plotted

— Change plotting symbol, line-type, color, and labeling sizes
— Linear/Logarithmic axes
— Change plotting window

— Change plotting mode: x-y, contour, surface, space-line, histogram, etc.

— Create and edit list of labels

— Interactively move, size, rotate, slant, and orient labels on plot

— Save FIDDLER information to standard format (FIDDLER -format) file
— Preview plot on terminal
— Make hard copy of plot
— Create plot file of PostScript, HPGL, LN03 format plot commands.

— Create plot file of generic primitive graphics commands for post-processing by other printer
drivers.

The original version of FIDDLER was developed on a Cyber 850 under the NOS/VE operating system.
It is written in standard Fortran 77. It has been ported to many other mainframe and workstation
environments: SUN/Sparc, Sony, Apollo workstation, DEC station, Convex, and VAX/VMS. Since this
manual was originally written for the Cyber version of FIDDLER, | small differences may apply to other
environments.
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FIDDLER is also a plotting package: a set of FORTRAN-callable subroutines which generate:

e X-Y plots: linear/logarithmic, error-bars

e Contour plots: labelled, color-band

e Surface plots: Orthographic, isometric, or oblique projections
e Histogram plots

e Probability plots

e Vector plots

e Space-curve plots

e Character string labels

e Primitive graphics functions: move, draw, fill, pen-color
FIDDLER is designed so that it may easily be ported to different environments:

e Only a minimal number of non-standard Fortran code is used (inline comments, for example).
e Machine-specific routines are confined to one file (speci.fsb).

e Graphics/graphical-text are generated using a small number of basic graphics operations. All
graphics (including characters) by absolute moves and draws (vectors): only a very small subset
of graphics functions is required from any terminal. Several terminal types and plotting devices
are supported. A generic device type is also supported so that the graphical output may be post-
processed and sent to any other printer or plotter.

e All terminal output passes through a single output stage routine. All terminal input passes through
one of two routines: one for single-key entry (for possible ”hot-key” implementations), and one for
string entry.

FIDDLER plots and labels are generated by FORTRAN programs which need only:

— Define the type of terminal or plotting ”device” in use. This requires one subroutine call.
— Generate (or Import data into) plotting arrays.

— Call one plotting subroutine.

The manual is divided into two parts: the first for the plotting-package routines and the second for the
interactive FIDDLER program. In the first section, we discuss the global conventions used in the plotting
package routines, describe the parameters required in each subroutine call, and present example FOR-
TRAN programs which call the plotting routines. In the second section, we describe global conventions,
present the menu hierarchy and menu specifications, and present several example FIDDLER, sessions.
The examples illustrate the use of the packages and various capabilities of the programs, but not all of
them. Users are encouraged to explore further, beginning with these basic examples.
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FIDDLER is offered to the public domain. The author requests only that the following be observed:

1. No portion of this manual or of the FIDDLER, packages should be used for commercial gain without
the written consent of the author.

2. The author would like to be notified of any new versions, improvements, modifications, implemen-
tations (on other computers) of FIDDLER . There is no formal registration, but I would appreciate
knowing where, and on which machines FIDDLER has been successfully installed. Communication
should reach me if it 1s addressed to: Richard Booth, Sherman Fairchild Center, Lehigh University,
Bethlehem PA 18015 USA.

3. Please report any errors in the original code or manual to the author with adequate documentation.

4. Suggestions for improvement of existing routines or suggestions for new applications are appreciated.
Several random thoughts for the future:

e Line labels in FIDDLER : for pointing to curves.

o Left and Right axes: two scales on the same plot.

e Hot-key calculator.
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CHAPTER 2. FIDDLER : PLOTTING-PACKAGE

Introduction

.1 Brief Description of FIDDLER plotting-package Subroutines

FIDDLER plotting-package includes the following FORTRAN-callable subroutines:

. XYPLOT: This routine plots y values versus x values. The y and x values are in two 1-d arrays.

Linear and logarithmic modes are supported. Several curves may be plotted on the same set of axes
by using successive calls to XYPLOT. A dotted-line grid may be plotted, if desired. Characters or
lines may be used to plot the curve, one of 6 line types may be specified, one of 6 pens may be
selected. Finally the plot axes may be flipped into any quadrant. (The labelling also flips.)

. XYPLOTE: This routine performs all XYPLOT functions, with the addition of plotting an error-

bar at each point.

. CONTOUR: Contours of a 2-dimensional array of values are plotted. The 2-d array is specified

at grid locations (z,y);. This grid is specified by two vectors: x-axis and y-axis values. (FEach
“element” of the grid is a rectangle, as for a finite-difference approach.) The grid-spacing need
not be uniform and may be plotted with dotted-lines if desired. A plotting window is specified,
allowing the user to zoom-in on various regions of the plot. The axes may be flipped as described

in XYPLOT.

. CONTOU2: This routine performs all CONTOUR functions, with the addition of labelling each

contour with its value.

. CONTOUS3: Color bands are plotted along the contours of a two-dimensional function, as de-

scribed for CONTOUR. The color bands are labelled at the right-hand side of the plot.

. SURFACE: This routine plots an isometric 3-dimensional view of a 2-d array of values which is

specified over a grid of (x,y); values, as described for CONTOUR. The surface is mapped onto a
uniform grid, within a plotting window which is specified by the calling program. The resolution of
this uniform grid is also caller-specified. Other parameters which are sent by the calling program
are: angle of tilt about the # = y line (the view is one where the surface is first rotated 45 degrees
so that the # = y line is horizontal, then the axes are rotated about the # = y line), hidden-line
removal, which surface(s) to plot - top and/or bottom, and which octant to have axes fill (the
flipping described in XYPLOT, extended to 3-d).

. SURFAC2: This routine plots an orthographic or oblique 3-D view of a 2-D array of values. All

of the features described for SURFACE are implemented, with the addition of a second angle of
rotation, choic of no mapping onto a uniform grid, choice of oblique front axis; and plotting skirts
at edges of the surface.

. VECTORS: ”Vectors” are plotted which have a line-segment and arrow-size which are scaled to

sizes corresponding to the magnitude and pointing in the same direction of vectors of a ”vector-
field”. The values of the vector-field are specified by two 2-d arrays which contain the x and y
components of the vectors at the (not-necessarily uniform) grid of (z, y); points. These components
are mapped onto a uniform grid so that the plotted ”vectors” are uniformly spaced.

. HISTOGM: This routine displays a histogram of a vector of values. The calling program sends

the vector of values to "count” | and the counting window and interval. The counting window is
enlargened a little bit so that axes labels will not be too long, and this enlargened window is split
up into counting intervals. (The counting intervals are aligned with the calling specified lower
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counting limit.) ”Counts” are accumulated for each interval within the plotting window. That is,
if #; falls within a particular interval, the count for that interval is incremented. The final counts
are displayed as rectangles on the plot.

PROBPLT: This routine displays a probability plot of a vector of values. The values are first
sorted, then the cumulative distribution of values is plotted on a probability scale. Values of the
vector may be plotted on the right hand of the plot.

SPACELN: A three-dimensional view of a space-line is plotted. The space-line is described by
consecutive points (#,y, z);. These are sent by the calling-program in three 1-d arrays. The same
scheme for plotting the 3-d view as described in SURFACE is employed and all of the parameters for
changing the view are available for SPACELN. In addition, for better clarity, lines may be dropped
from the space-line to the x-y plane at specified intervals of points.

PLTCHR: The character generator routine. This supports 12 different fonts which are a subset of
the Hershey fonts. These are organized as four different font-families (Simplex, Complex, Duplex
and Triplex), each containing a roman font, a script font, and a Greek /Gothic/or Cyrillic font. There
are several control characters which are used for sub/super-scripts, backspacing, overprinting, font-
changing, and in-line sizing. In addition, the characters may be rotated, slanted, and oriented in
9 positions with respect to the specified plot-location. All of the n-dimensional plotting routines
make use of this routine, for labeling plots, so that greek, script, over-printed, superscripted, and
sub- scripted characters may be used to label axes and the plot titles.

PLTVAL: The number value labeling routine. This supports two different ways of labeling char-
acters. The ”*” format prints 10" using the superscript mode mentioned above. Other formats are
specified with a fortran format specification. The n-dimensional plotting routines all make use of
this routine to label the axes. The numbers may be rotated, slanted, or oriented as described for

PLTCHR.

PLOTN: The graphics device-driver routine. The routine works in the following way. Only very
primitive graphics functions are performed, such as clearing the graphics screen, moving or drawing
to a pixel location, and changing pen colors. Characters are internally generated via calls to this
subroutine. In addition, several different line-styles are internally supplied, which do not rely upon
the line-styles which may be available on certain terminals. This means that it is easy to enter the
proper parameters for other terminal types into this routine. Currently, the routines support the
following graphics devices:

a) Tektronix 40xx, 41xx, 42xx terminals

(a)

(b) Seiko 11xx terminals

(¢) HPGL plotter (Hewlett-Packard Graphics Language)

(d)

(e) LNO3 printer
)

(f) CALC: generic output device file for postprocessing and sending to any other type of plotter

PostScript printer

A personal or desk-top computer, running a terminal emulator which traps and interprets graphics
escape-code sequences for one of the graphics devices listed above, can display FIDDLER plots.
Before any of the other routines are called, the user’s calling program must call PLOTN to define
the type of plotting device which is in use (or emulated). Internal to PLOTN, this amounts to
setting a flag corresponding to a particular plot device. In addition, as mentioned in the last
section, many default plotting parameters may be changed by calling PLOTN.
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2.1.2 Global Details and Conventions in FIDDLER plotting-package

The FIDDLER. plotting package employs only one subroutine to interface with the various graphics de-
vices: PLOTN. PLOTN performs only very simple graphics commands, such as MOVE, DRAW and
CHANGE PEN for each graphics device. PLOTN calls are also used to change internal plotting param-
eters used by FIDDLER . In this manner, the graphics images which are created on different graphics
devices (terminals, pen plotters and printers) are very similar. ! Line-types and characters are built
into FIDDLER | rather than the use of character or line-types available on certain terminals. Additional
graphics device drivers may be very quickly and easily incorporated into PLOTN, since only a very
minimal number of graphics commands are necessary to generate a plot.

All of the MOVE and DRAW commands sent to PLOTN (ICMD=2 or 3) send graphics values in ”plot
units.” These values are between 0 and 10 and correspond to the minimum and maximum horizontal and
vertical extents of the graphics window. Once XY values (in plot units) reach PLOTN, they are:

1. ”Clipped” to the current clipping window. This window is (0,0),(10,10) when the program is ini-
tialized. The clipping window is reduced to (2,2),(8,8) when data is plotted to 1- and 2-dimensional
plots, so that plotted data lines or symbols do not appear outside of the plotting border. The
clipping window may be modified by a PLOTN call, but may never be outside of the (0,0),(10,10)
maximum (plot unit) window. This eliminates errors involving attempts to plot outside of the
screen address space of the graphics device.

2. Scaled to values which will fit into the pixel address space of the current graphics device. In addition,
the physical screen height to width ratio i1s used to scale the x,y values so that plotted circles will
actually look like circles on the graphics device. Optionally, a PLOTN call may be used to make
use of the entire graphics screen, rather than the portion necessary for a 1:1 aspect ratio.

3. Sent to the current graphics device in the form of an appropriate escape sequence or other command
sequence.

4. Saved for future use: Some terminals DRAW by moving to the previous graphics location and filling
in the straight line to the current graphics location.

There are only two subroutines which generate the axes and titles to which data is plotted:

1. FRAME2D : Used by XYPLOT, XYPLOTE, CONTOUR, CONTOU2, CONTOU3, VECTORS,
HISTOGM and PROBPLT. These are the routines which create a two-dimensional view of the data
which 1s plotted.

2. FRAMES3D : Used by SURFACE, SURFAC2, and SPACELN. These are the routines which create

a three-dimensional view of the data which is plotted.

The code for generating the various types of 2-D and 3-D plots is greatly simplified by the use of just
these two routines, since the 2-D and 3-D routines each require the same sort of frame or axes. New
applications might very easily make use of these two routines, greatly minimizing the programming effort.
PLOTN has a series of commands which change the default plotting parameters used in FRAME2D and
FRAMES3D. These parameters include axes label sizes, numbering format, and border thickness, for
example. If the user has a preference for a set of plotting parameters different from the default values,
then the parameters can be changed just once at the beginning of each application program, since the
FRAME2D and FRAMES3D plotting parameters are separate variables.

FRAME2D and FRAMESD both provide the ability to ”flip” the axes into any one of the four quadrants
(2D plots) or one of the eight octants (3D plots). This is useful in the 3D plots, since a particular plotting
view in one octant may obscure more of the surface than the view in another octant. When the axes of
2D plots are "flipped” into a particular quadrant of the x-y plane, (or when 3D plots are "flipped” into

1The only differences are qualities such as size, color, pen thickness, and resolution.
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a particular octant), the plotting window limits go from low values to high values in the same sense as
the absolute values of the quadrant axes values. For example, a 2D view in the 2"¢ quadrant would have
the lower x-axis limit at the RIGHT, the upper x-axis limit at the LEFT, the lower y-axis limit at the
BOTTOM, and the upper y-axis limit at the TOP. This flipping capability is accessed by the user via
the IORTENT parameter in all of the n-dimensional plotting subroutines (except HISTOGM).

The routines XYPLOT and SPACELN plot data values as either discrete points (labeled by squares,
triangles, or other symbols), or as line-segments connecting the data values. The line-segments are
plotted using one of six line-type styles.

There are two formats for labeling the axes in FRAME2D and FRAME3D. The number labels can either
be strictly an integer times a power of ten (default) or a format which can be accessed by a PLOTN call:
the ”*” format. This format labels powers of ten with 10" instead of the E type format.

The character labeler PLTCHR has several control characters which will

Change the font-family from simplex to duplex or complex or triplex.

Change the fonts from Roman to Script or Greek/Gothic/or Cyrillic.

e Backspace.

Overprint.
e Super-script or Sub-Script.

e Increase or decrease the size of following characters.

These control characters may be enabled or disabled in the call to PLTCHR. All of the n-dimensional
plotting subroutines use PLTCHR to label the axes and titles, and enable these control characters.
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2.2 FIDDLER plotting package subroutine specifications

This section describes each of the parameters in each subroutine call. The N-dimensional plotting routines

are:

HISTOGM
PROBPLT
XYPLOT

XYPLOTE
CONTOUR
CONTOU2

CONTOU3

SURFACE

SURFAC2

SPACELN
VECTORS

plot histogram of array
plot probability plot of array
plot x vs y plot of points

x(t)
x(t)
[x(t),y(t)]

plot x vs y plot of points with error bars [x(t),y(t) +/- e(t)]

plot contours of surface

plot contours of surface
(contours labelled with value)
plot contours of surface
(color band plot)

plot 3D view of surface
(isometric projection)

plot 3D view of surface
(orthographic or oblique projection)
plot 3D view of points

plot vectors of vector field

The labeling and support routines are:

PLTCHR
PLTVAL
PLOTN

plot strings
plot numbers
perform primitive graphics commands

z(x,y)
z(x,y)

z(x,y)
z(x,y)
z(x,y)

[x(t),y(t),z(t)]
[zx(x,y),zy(x,y)]
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2.2.1 XYPLOT

This subroutine plots the points (z, y); from the two arrays x(*), and y(*). The subroutine call is:

CALL XYPLOT(X,Y,N,
XLO,XHI,YLO,YHI,LINLOGX,LINLOGY,
LABELX,LABELY,LABELM,LABELS,
SYMBOL,LFIRST,LLAST,LGRID,
IORIENT,IPEN,ILINE)

+ + + +

where:

X(*),Y(*) [REAL(*)] are two 1-dimensional arrays containing the x- and y-coordinates of the data points
to be plotted. The data arrays are dimensioned in the calling program, and need not be completely ”full”,
since the parameter N indicates the number of valid data points.

N [INTEGER] is the number of valid data points in the arrays X(*) and Y(*).

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.
LINLOGX,LINLOGY [CHARACTER*3; 'LIN’ or 'LOG’] These two parameters specify linear or
logarithmic axes. There are no default values, and the strings must be uppercase.
LABELX.,LABELY [CHARACTER*(*)] are the axes labels. These can be variable length strings or
character variables. The control characters which are listed in the subroutine PLTCHR are enabled, so
that these axes labels may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.

SYMBOL [CHARACTER*1] is the plotting symbol to be used. This may be a one-character string or
character variable. There are three special plotting symbols:

plot line-segments between successive points.

plot squares at each point

plot triangles at each point

LFIRST [LOGICAL] If LFIRST is .TRUE., then the graphics device is initialized, cleared, and axes are
plotted. This would be the case for the first subroutine call to XYPLOT in a series of overlayed curves
or data sets plotted on the same axes, or any single line plot.

LLAST [LOGICAL] If LLAST is .TRUE., then the graphics device is closed. This would be the case
for the last subroutine call to XYPLOT in a series of overlayed curves or data sets plotted on the same
axes, or any single line plot.

LGRID [LOGICAL] If LGRID is .TRUE., then a grid is drawn on the plot with line-type 4, at major
axes divisions.
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IORIENT [INTEGER] is the quadrant to "flip” the axes into: axes values go from low to high values in
the same sense as the absolute values of the respective quadrant. The IORIENT values, [1-4], are shown
in the following figure along with the orientation of the respective window limits.

YHI
2 1
YLO
- S+S o
< < < <
YLO
3 4
YHI

IPEN [INTEGER] is the number of the pen color used to draw the data points. There are six default
pen color values in the pen table. Numbers which are greater than 6 or less than 1 are MOD’d to give
values between these two limits. The pen colors corresponding to the pen color values [1-6] for each
graphics device are:
IPEN: Pen color value: Kermit: Seiko: TK1: CALCOMP: PostScript:

1 1 WHITE BLACK WHITE BLACK BLACK

2 2 WHITE WHITE RED RED GRAY

3 3 WHITE RED GREEN GREEN GRAY

4 4 WHITE GREEN BLUE BLUE GRAY

5 5 WHITE BLUE CYAN BLACK GRAY

6 6 WHITE CYAN MAGENTA RED GRAY
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ILINE [INTEGER] is the number of the line-type used to draw the data line and symbols. Data symbols
are best drawn with with line-type 1 (solid), for clarity. The ILINE parameter is most useful when plotting
a series of data sets with continuous lines (as opposed to data symbols) on the same set of axes. Fach
data set is assigned a different line-type number [1-6] in order to distinguish the curve of one set from
another. There are six default line-type values in the line-type table, which may be interchanged using a

PLOTN call.

ILINE: Line-type value: Description:

1 1

2 2 long segment long space
3 3 med. segment med. space
4 4 short segment short space _ _ _ _ _ _ _ _ _
5 5
6 6

short segment med. space
short segment long space

The following figure shows the line-types and ”colors” produced by FIDDLER when the graphics device
is a PostScript file.

Index: Line—type: Pen—color:
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2.2.2 XYPLOTE

This subroutine plots the points (z,y); from the two arrays x(*), and y(*) with error bars. The error
values at each point are passed in the array e(*). The subroutine call is:

CALL XYPLOTE(X,Y,E,N,
XLO,XHI,YLO,YHI,LINLOGX,LINLOGY,
LABELX,LABELY,LABELM,LABELS,
SYMBOL,LFIRST,LLAST,LGRID,
IORIENT,IPEN,ILINE)

+ + + +

where:

X(*),Y(*) [REAL(*)] are two 1-dimensional arrays containing the x- and y-coordinates of the data points
to be plotted. The data arrays are dimensioned in the calling program, and need not be completely ”full”,
since the parameter N indicates the number of valid data points.

E(*) [REAL(*)] is a I-dimensional arrays containing the error values at each point. The array is dimen-
sioned in the calling program, and need not be completely ”full”| since the parameter N indicates the
number of valid data points. The error bars are plotted at [X(I),Y(I)-E(I);X(I),Y(T)+E(T)].

N [INTEGER] is the number of valid data points in the arrays X(*) and Y(*).

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.
LINLOGX,LINLOGY [CHARACTER*3; 'LIN’ or 'LOG’] These two parameters specify linear or
logarithmic axes. There are no default values, and the strings must be uppercase.
LABELX.,LABELY [CHARACTER*(*)] are the axes labels. These can be variable length strings or
character variables. The control characters which are listed in the subroutine PLTCHR are enabled, so
that these axes labels may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.

SYMBOL [CHARACTER*1] is the plotting symbol to be used. This may be a one-character string or
character variable. There are three special plotting symbols:

plot line-segments between successive points.

plot squares at each point

plot triangles at each point

LFIRST [LOGICAL] If LFIRST is .TRUE., then the graphics device is initialized, cleared, and axes are
plotted. This would be the case for the first subroutine call to XYPLOT in a series of overlayed curves
or data sets plotted on the same axes, or any single line plot.

LLAST [LOGICAL] If LLAST is .TRUE., then the graphics device is closed. This would be the case
for the last subroutine call to XYPLOT in a series of overlayed curves or data sets plotted on the same
axes, or any single line plot.

LGRID [LOGICAL] If LGRID is .TRUE., then a grid is drawn on the plot with line-type 4, at major
axes divisions.
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IORIENT [INTEGER] is the quadrant to "flip” the axes into: axes values go from low to high values in
the same sense as the absolute values of the respective quadrant. The IORIENT values, [1-4], are shown
in the following figure along with the orientation of the respective window limits.

YHI
2 1
YLO
- 844%78 o
< < < <
YLO
3 4
YHI

IPEN [INTEGER] is the number of the pen color used to draw the data points. There are six default
pen color values in the pen table. Numbers which are greater than 6 or less than 1 are MOD’d to give
values between these two limits. The pen colors corresponding to the pen color values [1-6] for each
graphics device are:

IPEN: Pen color value: Kermit: Seiko: TK1: CALCOMP: PostScript:
1 1 WHITE BLACK WHITE  BLACK BLACK
2 2 WHITE WHITE RED RED GRAY
3 3 WHITE RED GREEN  GREEN GRAY
4 4 WHITE GREEN  BLUE BLUE GRAY
5 5 WHITE BLUE CYAN BLACK GRAY
6 6 WHITE CYAN MAGENTA RED GRAY
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ILINE [INTEGER] is the number of the line-type used to draw the data line and symbols. Data symbols
are best drawn with with line-type 1 (solid), for clarity. The ILINE parameter is most useful when plotting
a series of data sets with continuous lines (as opposed to data symbols) on the same set of axes. Each
data set is assigned a different line-type number [1-6] in order to distinguish the curve of one set from
another. There are six default line-type values in the line-type table, which may be interchanged using a

PLOTN call.

ILINE: Line-type value: Description:

1 1

2 2 long segment long space
3 3 med. segment med. space
4 4 short segment short space _ _ _ _ _ _ _ _ _
5 5
6 6

short segment med. space
short segment long space

The following figure shows the line-types and ”colors” produced by FIDDLER when the graphics device
is a PostScript file.

Index: Line—type: Pen—color:
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2.2.3 CONTOUR

This subroutine plots contours of a three-dimensional surface specified in the 2-dimensional array Z(**).
It is called by:

CALL CONTOUR(Z,X,Y,C,NZ,NX,NY,NC,

+ XLO,XHI,YLO,YHI,FGRID,
+ LABELX,LABELY,LABELM,LABELS,
+ IORIENT)

where:

Z(*,*) [REAL(NZ,*)] is a 2-dimensional array of values of the surface, specified at grid-locations
(X(I),Y(J):I=1...NX;J=1...NY.

The dimensions of Z(*,*) must be declared in the calling program and the first physical dimension of
Z(**), NZ, is passed to the CONTOUR subroutine.

X(*),Y(*) [REAL(*)] are two 1-dimensional vectors which contain the values of the grid divisions at
which Z(*,*) is specified.

C(*) [REAL(*)] is a l-dimensional array which contains the contour values. Equivalue contours for
each contour value C(I):I=1..NC are drawn for the surface which is interpolated from the array of values
Z(* ).

NZ [INTEGER] is the first physical dimension of the 2-dimensional array Z(*,*). This is the value used
in declaring Z(*,*) in the calling routine.

NX,NY [INTEGER] are the number of x and y grid divisions.

NC [INTEGER] is the number of contour values in C(*) to be drawn.

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.

FGRID [LOGICAL] If FGRID is .TRUE., then the grid of constant X(*) and Y(*) values is drawn using
line-type 4.

LABELX.LABELY [CHARACTER*(*)] are the x and y axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so that the axes labels may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.
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IORIENT [INTEGER] is the quadrant to flip the axes into: axes values go from low to high values in
the same sense as the absolute values of the respective quadrant. The IORIENT values, [1-4], are shown
in the following figure along with the orientation of the respective window limits.

YHI
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YLO
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YHI
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2.2.4 CONTOU2

This subroutine plots contours of a three-dimensional surface specified in the 2-dimensional array Z(**).
The contours are interrupted by labels indicating the contour value. It is called by:

CALL CONTOU2(Z,X,Y,C,NZ,NX,NY,NC,

+ XLO,XHI,YLO,YHI,FGRID,
+ LABELX,LABELY,LABELM,LABELS,
+ IORIENT)

where:

Z(*,*) [REAL(NZ,*)] is a 2-dimensional array of values of the surface, specified at grid-locations
(X(I),Y(J):I=1...NX;J=1...NY.

The dimensions of Z(*,*) must be declared in the calling program and the first physical dimension of
Z(**), NZ, is passed to the CONTOUR subroutine.

X(*),Y(*) [REAL(*)] are two 1-dimensional vectors which contain the values of the grid divisions at
which Z(*,*) is specified.

C(*) [REAL(*)] is a l-dimensional array which contains the contour values. Equivalue contours for
each contour value C(I):I=1..NC are drawn for the surface which is interpolated from the array of values
Z(* ).

NZ [INTEGER] is the first physical dimension of the 2-dimensional array Z(*,*). This is the value used
in declaring Z(*,*) in the calling routine.

NX,NY [INTEGER] are the number of x and y grid divisions.

NC [INTEGER] is the number of contour values in C(*) to be drawn.

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.

FGRID [LOGICAL] If FGRID is .TRUE., then the grid of constant X(*) and Y(*) values is drawn using
line-type 4.

LABELX.LABELY [CHARACTER*(*)] are the x and y axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so that the axes labels may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.
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IORIENT [INTEGER] is the quadrant to flip the axes into: axes values go from low to high values in
the same sense as the absolute values of the respective quadrant. The IORIENT values, [1-4], are shown
in the following figure along with the orientation of the respective window limits.
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2.2.5 CONTOU3

This subroutine plots color band contours of a three-dimensional surface specified in the 2-dimensional
array Z(*,*). It is called by:

CALL CONTOU3(Z,X,Y,C,NZ,NX,NY,NC,

+ XLO,XHI,YLO,YHI,FSCALE,
+ LABELX,LABELY,LABELM,LABELS,
+ IORIENT)

where:

Z(*,*) [REAL(NZ,*)] is a 2-dimensional array of values of the surface, specified at grid-locations
(X(),Y(J):I=1...NX;J=1...NY.

The dimensions of Z(*,*) must be declared in the calling program and the first physical dimension of
Z(**), NZ, is passed to the CONTOUR subroutine.

X(*),Y(*) [REAL(*)] are two 1-dimensional vectors which contain the values of the grid divisions at
which Z(*,*) is specified.

C(*) [REAL(*)] is a l-dimensional array which contains the contour values. Equivalue contours for
each contour value C(I):I=1..NC are drawn for the surface which is interpolated from the array of values
Z(* ).

NZ [INTEGER] is the first physical dimension of the 2-dimensional array Z(*,*). This is the value used
in declaring Z(*,*) in the calling routine.

NX,NY [INTEGER] are the number of x and y grid divisions.

NC [INTEGER] is the number of contour values in C(*) to be drawn.

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.

FSCALE [LOGICAL] If FSCALE is .TRUE., then a scale of colored boxes and contour values is plotted
at the right-hand side of the plot. The value indicates the lower value of the interval; the upper value of
the interval 1s indicated by the value of the next higher contour value.

LABELX.LABELY [CHARACTER*(*)] are the x and y axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so that the axes labels may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.
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IORIENT [INTEGER] is the quadrant to flip the axes into: axes values go from low to high values in
the same sense as the absolute values of the respective quadrant. The IORIENT values, [1-4], are shown
in the following figure along with the orientation of the respective window limits.

YHI
2 1
YLO
- S+S o
< < < <
YLO
3 4
YHI



2.2. FIDDLER PLOTTING PACKAGE SUBROUTINE SPECIFICATIONS 27

2.2.6 VECTORS

This subroutine draws vectors with lengths and directions proportional to the values of a vector field
specified in the two 2-dimensional arrays ARRAYX and ARRAYY. It is called by

CALL VECTORS(ZX,ZY,X,Y,NZ,NX,NY,NG,

+ XLO,XHI,YLO,YHI,
+ LABELX,LABELY,LABELM,LABELS,
+ IORIENT)

where:

ZX(*,*),ZY (*,*) [REAL(NZ,*)] are 2-dimensional arrays of values of the x- and y-components of the
vector field, specified at grid-locations [X(I),Y(J)]:I=1..NX;J=1..NY. The dimensions of ZX(**) and
ZY(*,*) must be declared in the calling program and the first physical dimension of both ZX(**) and
ZY(*,*), NZ, is passed to the VECTORS subroutine.

X(*),Y(*) [REAL(*)] are two 1-dimensional vectors which contain the values of the grid divisions at
which ZX(*,*) and ZY(**) are specified.

NZ [INTEGER] is the first physical dimension of the 2-dimensional array Z(*,*). This is the value used
in declaring Z(*,*) in the calling routine.

NX,NY [INTEGER] are the number of x and y grid divisions.

NG [INTEGER] is the number of equally-spaced divisions in both x and y, over the plotting region
specified by XLO, XHI, YLO, and YHI (after modifying the window limits to more convenient values).
The values of the vector-arrays are mapped onto this uniform grid, and vector arrows with length and
direction corresponding to the mapped values are drawn with the base of the arrow stationed at these
grid locations.

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.
LABELX.,LABELY [CHARACTER*(*)] are the x- and y-axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so the axes labels may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.
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IORIENT [INTEGER] is the quadrant to flip the axes into: axes values go from low to high values in
the same sense as the absolute values of the respective quadrant. The IORIENT values, [1-4], are shown
in the following figure along with the orientation of the respective window limits.
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2.2.7 HISTOGM

This subroutine plots a histogram of counts of a 1-dimensional array of values. The counting window
and resolution is specified by the calling program. It is called by:

CALL HISTOGM(X,N,
+ XLO,XHI,DX,
+ LABELX,LABELM, LABELS)

where:

X(*) [REAL] is the vector of values which are to be counted.

N [INTEGER] is the number of valid entries in X(*) which are to be counted.

XLO,XHI [REAL] are the lower and upper limits of the counting window. This window is re-scaled, if
necessary, so that convenient values may be labeled on the x-axis. The counting window is discretized
into increments which line up with the edge of the original (unscaled) XLO value.

DX [REAL] is the increment which is used to discretize the counting window.

LABELX [CHARACTER*(*)] is the x-axis label. This can be a variable length string or character
variable. The control characters which are listed in the subroutine PLTCHR are enabled, so that the axis
label may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.
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2.2.8 PROBPLT

This subroutine plots a probability plot of a 1-dimensional array of values. It 1s called by:

CALL PROBPLT(X,N,

+ SYMBOL,
+ LABELX,LABELM,LABELS,
+ FLHS,FRHS)

where:

X(*) [REAL] is the vector of values which are to be plotted.

N [INTEGER] is the number of valid entries in X(*) which are to be plotted.

SYMBOL [CHARACTER*1] is the plotting symbol to be used. This may be a one-character string or
character variable. There are three special plotting symbols:

plot line-segments between successive points.

plot squares at each point

plot triangles at each point

LABELX [CHARACTER*(*)] is the x-axis label. This can be a variable length string or character
variable. The control characters which are listed in the subroutine PLTCHR, are enabled, so that the axis
label may contain greek characters, sub-/super-scripts, etc.

LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.

FLHS [LOGICAL] If .TRUE., the left hand side of the plot is labeled with the values of the probability
divisions.

FRHS [LOGICAL] If .TRUE., the right hand side of the plot is labeled with the values of the array
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2.2.9 SURFACE

This subroutine plots a 2-dimensional representation of a 3-dimensional surface. The view is an isometric
projection. The subroutine call 1s:

CALL SURFACE(Z,X,Y,NZ,NX,NY,NG,

+ XLO,XHI,YLO,YHI,
+ LABELX,LABELY,LABELZ,LABELM,LABELS,
+ ANGLE, IMODE , LOPAQUE, IORIENT)

where:

Z(*,*) [REAL(NZ,*)] is a 2-dimensional array of values of the surface, specified at grid-locations
(X(),Y(J):I=1...NX;J=1...NY.

The dimensions of Z(*,*) must be declared in the calling program and the first physical dimension of
Z(**), NZ, is passed to the CONTOUR subroutine.

X(*),Y(*) [REAL(*)] are two 1-dimensional vectors which contain the values of the grid divisions at
which Z(*,*) is specified.

NZ [INTEGER] is the first physical dimension of the 2-dimensional array Z(*,*). This is the value used
in declaring Z(*,*) in the calling routine.

NX,NY [INTEGER] are the number of x and y grid divisions.

NG [INTEGER] is the number of equally-spaced divisions in both x and y, over the plotting region
specified by XLO, XHI, YLO, and YHI (after modifying the window limits to more convenient values).
The values ofthe surface are mapped onto this uniform grid.

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.
LABELX.LABELY.LABELZ [CHARACTER*(*)] are the axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so that the axes labels may contain greek characters, sub-/super-scripts, etc.
LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.

ANGLE [REAL] is the angle of rotation about the x=y line (in degrees). The 3-dimensional view
generated by SURFACE keeps the line (x=y;z=0) aligned horizontally on the screen; the z-axis is tilted
ANGLE degrees toward the front of the screen.

IMODE [INTEGER] is used to specify which surfaces are to be plotted:

IMODE: top surface: bottom surface:

LOPAQUE [LOGICAL] If LOPAQUE is .TRUE., then hidden lines are not plotted. Otherwise, the

surface 1s ’translucent’.
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IORIENT is the octant to "flip” the axes into: axes values go from low to high values in the same sense
as the absolute values of the respective octant. The IORIENT values, [1-8], are shown in the following
figure along with the orientation of the respective window limits.
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2.2.10 SURFAC2

This subroutine plots a 2-dimensional representation of a 3-dimensional surface. Orthographic and oblique
projections are supported. The subroutine call 1s:

CALL SURFAC2(Z,X,Y,NZ,NX,NY,NG,

+ XLO,XHI,YLO,YHI,
+ LABELX,LABELY,LABELZ,LABELM,LABELS,
+ PHI,THETA, IMODE,LOPAQUE, IORIENT)
where:

Z(*,*) [REAL(NZ,*)] is a 2-dimensional array of values of the surface, specified at grid-locations
(X(),Y(J):I=1...NX;J=1...NY.

The dimensions of Z(*,*) must be declared in the calling program and the first physical dimension of
Z(**), NZ, is passed to the CONTOUR subroutine.

X(*),Y(*) [REAL(*)] are two 1-dimensional vectors which contain the values of the grid divisions at
which Z(*,*) is specified.

NZ [INTEGER] is the first physical dimension of the 2-dimensional array Z(*,*). This is the value used
in declaring Z(*,*) in the calling routine.

NX,NY [INTEGER] are the number of x and y grid divisions.

NG [INTEGER] is the number of equally-spaced divisions in both x and y, over the plotting region
specified by XLO, XHI, YLO, and YHI (after modifying the window limits to more convenient values).
The values ofthe surface are mapped onto this uniform grid.

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.
LABELX.LABELY.LABELZ [CHARACTER*(*)] are the axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so that the axes labels may contain greek characters, sub-/super-scripts, etc.
LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.

PHI [REAL] is the angle of rotation about the vertical axis (in degrees). For orthographic projection,
phi is the rotation of the projection plane. For oblique projection, phi is the rotation of the projection
angle.

THETA [REAL] is the angle of rotation about the horizontal axis (in degrees). For orthographic
projection, phi is the rotation of the projection plane. For oblique projection, phi is the rotation of the
projection angle.
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IMODE [INTEGER] is used to specify which surfaces are to be plotted, the type of projection, and
whether or not skirts are to be plotted:

IMODE:

projection:

skirt: top surface: bottom surface:

orthographic
orthographic
orthographic
orthographic
orthographic
orthographic

21
22
23
24
25
26

oblique
oblique
oblique
oblique
oblique
oblique

oblique
oblique
oblique
oblique
oblique
oblique

x-axis
x-axis
x-axis
x-axis
x-axis
x-axis

y—axis
y—axis
y—axis
y—axis
y—axis
y—axis

at
at
at
at
at
at

at
at
at
at
at
at

front
front
front
front
front
front

front
front
front
front
front
front

<

el

X
X
X

X

X
X

LOPAQUE [LOGICAL] If LOPAQUE is .TRUE., then hidden lines are not plotted. Otherwise, the
surface is ’translucent’.
IORIENT is the octant to "flip” the axes into: axes values go from low to high values in the same sense
as the absolute values of the respective octant. The IORIENT values, [1-8], are shown in the following
figure along with the orientation of the respective window limits.
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2.2.11 SPACELN

This subroutine plots a 2-dimensional representation of a 3-dimensional space curve specified by three
1-dimensional arrays of consecutive values of the curve coordinates. It is called by:

CALL SPACELN(X,Y,Z,N,

+ XLO,XHI,YLO,YHI,ZLO,ZHI,
+ LABELX,LABELY,LABELZ,LABELM,LABELS,
+ SYMBOL,ISKIP,ANGLE,IORIENT)

where:

X(*),Y(*),Z(*) [REAL(*)] are 1-dimensional arrays of values of the x-, y-, and z-coordinates of consec-
utive points along the spaceline.

N [INTEGER] is the number of valid data points in X(*), Y(*), and Z(*).

XLO,XHI [REAL] are the lower and upper limits of the x-axis plotting window. These numbers are
re-scaled to more convenient numbers for labeling the axes, if necessary. No clipping is performed, so the
spaceline may exceed these plotting window limits.

YLO,YHI [REAL] are the lower and upper limits of the y-axis plotting window.

ZLO,ZHI [REAL] are the lower and upper limits of the z-axis plotting window.
LABELX.LABELY.LABELZ [CHARACTER*(*)] are the axes labels. These can be variable length
strings or character variables. The control characters which are listed in the subroutine PLTCHR are
enabled, so that the axes labels may contain greek characters, sub-/super-scripts, etc.
LABELM,LABELS [CHARACTER*(*)] are the main and sub-titles.

SYMBOL [CHARACTER*1] is the plotting symbol to be used. This may be a one-character string or
character variable. There are three special plotting symbols:

plot line-segments between successive points.

plot squares at each point.

plot triangles at each point.

Any other symbol is plotted as is.

ISKIP [INTEGER] Vertical lines are dropped between the spaceline and the x-y plane after every ISKIP
points have been plotted. If ISKIP=0 then no vertical lines are dropped. The vertical lines are plotted
with line-type 4.

ANGLE [REAL] is the angle of rotation about the x=y line (in degrees). The 3-dimensional view
generated by SURFACE keeps the line (x=y;z=0) aligned horizontally on the screen; the z-axis is tilted
ANGLE degrees toward the front of the screen.
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IORIENT is the octant to "flip” the axes into: axes values go from low to high values in the same sense
as the absolute values of the respective octant. The IORIENT values, [1-8], are shown in the following
figure along with the orientation of the respective window limits.

ZHI

X220 S\\

fo S\

¥
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2.2.12 PLTCHR

This subroutine labels character strings with several different attributes and fonts. The labeling is variable
width per character. The subroutine is called by:

CALL PLTCHR(X,Y,H,ROTATE,SLANT,LORG,STRING,NCHAR)

where:

X.,Y [REAL] are x and y coordinates of the location at which the string is to be labeled, in plot units :
0<X,Y <10.

H [REAL] is the height of the string in plot units.

ROTATE [REAL] is the angle in degrees to which the string is rotated counter-clockwise about the
point X,Y.

SLANT [REAL]is the angle in degrees to which the string is slanted forward from the vertical orientation.
LORG [INTEGER] specifies the orientation of the string with respect to the point X,Y. The strings in
the following figure were labeled at the locations XY indicated by '+ and with the indicated LORG
values.

(STRING) [CHARACTER*(*)] is the string to be labeled. It may be a variable length string or a

character variable.
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NCHAR [INTEGER] is the number of characters in the string. NCHAR is also used to enable or
disable the FIDDLER ” control” characters.? These control characters are inserted directly into STRING
to control the characteristics of the following characters in the string. If NCHAR is negative, then
the control characters are are enabled, if NCHAR 1is positive then control characters are disabled. The
FIDDLER control characters are:

Increment the sub/superscript index. The sub/superscript index is zero upon entry to PLTCHR.
If the sub/superscript index is positive, then subsequent characters are shifted above the prevailing
character direction line; if the index is negative, characters are shifted below the current direction
line.

=7 Decrement the sub/superscript index.
This toggles the ”font typeface” from n (normal) or s (script) to g (greek or gothic), or back again.
This toggles the "font typeface” from n (normal) to s (script), or back again.

This toggles the overprint mode. Subsequent characters in string will be labeled over each other
until another % appears.

Decrease the size of subsequent characters by one inter-letter distance.

Increase the size of subsequent characters by one inter-letter distance.
Backspace one inter-letter distance.
m Extended control sequence. If following character is:

@ Change to font-family 0 (SIMPLEX)
Change to font-family 1 (COMPLEX)
Change to font-family 2 (DUPLEX)
Change to font-family 3 (TRIPLEX)
[=] Toggle constant-letter-spacing (typewriter) mode.
[-] Toggle connected-letter (no inter-letter spacing) mode.
m Stretch vertical scale by inter-letter distance.
Shrink vertical scale by inter-letter distance.
] Turn off control character recognition for rest of line.

If I is followed by any other character, that character is printed (including FIDDLER control
characters).

The parameter NCHAR is also used to enable the single character mode. This mode is in effect when
STRING has length 1 and NCHAR is greater than 1. The character which appears in the table of
characters at position NCHAR is plotted.

2The control characters are all printable ASCII characters, not ASCII control characters.
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2.2.13 PLTVAL

This subroutine plots number values using a specified format. The subroutine call is:
CALL PLTVAL(X,Y,H,ROTATE,SLANT,LORG,FORMAT, VALUE)

where:

X.,Y [REAL] are x and y coordinates of the location at which the string is to be labeled, in plot units :
0 < X, YleqlO.

H [REAL] is the height of the string in plot units.

ROTATE [REAL] is the angle in degrees to which the string is rotated counter-clockwise about the
point X,Y.

SLANT [REAL]is the angle in degrees to which the string is slanted forward from the vertical orientation.
LORG [INTEGER] specifies the orientation of the string with respect to the point X,Y. The strings in
the following figure were labeled at the locations XY indicated by '+ and with the indicated LORG
values.

FORMAT [CHARACTER*(*)] is a string containing the format which is to be used to label the value.
This can be either a fortran-like format such as 'F7.0’ or ’1PE15.3’, or a ’*’ format which plots numbers
like 20000 as 2210* instead of 2.E4 or 20,000. Numbers with powers of ten less than 4 and greater than
-4 are plotted with no 210" format but directly.

VALUE [REAL] is the value to be formatted and labeled.
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2.2.14 PLOTN

This subroutine performs all of the primitive graphics functions for the FIDDLER plotting-package. This
includes moving, drawing, clearing the screen, and changing pen and line-types. The subroutine call is:

CALL PLOTN(X,Y,ICMD,ISUB)
where XY are REAL values and ICMD ISUB INTEGER values. The PLOTN commands are:

ICMD: 1ISUB: Operation performed:

0 INITIATE graphics device
1 CLEAR screen (graphics or alpha)
2 DRAW to X,Y
3 MOVE to X,Y
4 FILL area with color pattern
1 BEGIN area boundary
2 CONTINUE area boundary
3 END area boundary and fill with current are pattern
5 CLIP window coordinates
1 LOWER LEFT clipping window coordinate (plot units) = X,Y
2 UPPER RIGHT clipping window coordinate (plot units) = X,Y
3 RESET to maximum window (CLIP OFF)
6 SCREEN specification
1 RATIO=1:1 image is not warped
2 RATIO=MAX image fills screen
3 LOWER LEFT screen coordinate (inches) = X,Y
4 UPPER RIGHT screen coordinate (inches) = X,Y
5 LOWER LEFT screen coordinate (pixel indices = X,Y
6 UPPER RIGHT screen coordinate (pixel indices) = X,Y

7 PEN color
TEK4010 SEI1104 TEK4205 CALCOMP PostScript

1 white white white black black
2 white red red red gray
3 white green green green gray
4 white blue blue blue gray
5 white cyan gray
6 white magenta gray
7 white yellow gray
8 white orange gray
9 white green gray
10 white green gray
11 white blue gray
12 white blue gray
13 white red gray
14 white gray gray
15 white gray gray
8 AREA PATTERN (TEK4205 only)

-15..0 SOLID
1..16 TEXTURED
50..174 DITHERED
9 LINE-TYPE
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10

11

12

13

14
15

16

17

3 ——— -
4 - __-_- .
5 - - -
6 - - -
ALPHA/GRAPHICS
1 ALPHA ON (GRAPHICS OFF)
2 GRAPHICS ON (ALPHA OFF)
SPECIFY PLOTTING SIZE IN "PLOTTING UNITS" >0 AND <10
1 LOWER LEFT graph window coordinate (plot units) = X,Y
2 UPPER RIGHT graph window coordinate (plot units) = X,Y
PEN table index (used by FRAME2D, FRAME3D)
-1 TEXT PEN pen color used for text, axes labels = X
0 GRID PEN pen color used for grid and axes =X
1..6 DATA PEN pen color used for data pen ISUB =X
LINE-TYPE table index (used by FRAME2D, FRAME3D)
-1 TEXT LINE line-type used for text, axes labels = X
0 GRID LINE line-type used for grid and axes =X
1..6 DATA LINE line-type used for data line ISUB =X
<REMOVED FROM SERVICE>
TERMINAL definition (if X=0: load fonts, initialize)
device name: alpha: graphics:
1 4010 VT102 Tektronix 4010 (40xx)
2 SEIK VT102 Seiko 1104 (11xx)
3 4205 VT102 Tektronix 4205 (41xx,42xx)
4 CALC VT102 CALC file
5 POST VT102 PostScript file
6 HPGL VT102 HPGL file
7 V240 VT240 Tektronix 4010 (40xx)
8 LNO3 VT102 LNO3 file
ENTER/EXIT GRAPHICS
1 ENTER GRAPHICS
0 EXIT GRAPHICS
PARAMETERS (default values in curly brackets)
1 M =X {3} number of mantissa digits in axes numbers
2 NE =X {3} number of exponent digits in axes numbers
3 NP =X {3} maximum power of 10 for axes numbers (’#*’format)
4 s =x {1} ... NOT USED ...
5 DT2=X {.03} 2D relative tic length
6 DL2=X {.03} 2D relative axes label height
7 DH2=X {.02} 2D relative axes number height
8 DM2=X {.20} 2D relative axes/label distance
9 DC2=X {.05} 2D relative main title height
10 DS2=X {.04} 2D relative sub title height
11 DD2=X {.02} 2D relative date height
12 DT3=X {.03} 3D relative tic length
13 DL3=X {.03} 3D relative axes label height
14 DH3=X {.02} 3D relative axes number height
15 DM3=X {.40} 3D relative axes/label distance
16 DC3=X {.05} 3D relative main title height
17 DS3=X {.04} 3D relative sub title height
18 DD3=X {.02} 3D relative date height
19 FMT2 {1PG7.0}2D axes numbers: if X=0. ’#’ else ’1PG7.0’

41



42

18
19
20

21

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

CHAPTER 2. FIDDLER : PLOTTING-PACKAGE

FMT3 {1PG7.0}3D axes numbers: if
XYPLOT
XYPLOT
XYPLOT

DUX=X {.
.005}
.0103}

{
{
{.
{
{
{

DVX=X
DSX=X
DUS=X
DVS=X
DSS=X
DRV=X

0053}

0053}

.005%}
.010%}
.800%}
DAV=X {.

150}

90DEG {T}
0 DEG {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {F}
BLANK {T}
NQ =x {8}
XAXIS LABELING {0.}
YAXIS LABELING {0.}
PLOT OPENING CONTROL {0.}
PLOT CLOSING CONTROL {0.}
TIC ORIENTATION {0.}
ZMIN=X,ZMAX=Y Surface clipping limits
ABS TEXT MOVE Absolute text move to ( COL=X, ROW=Y)
REL TEXT MOVE Relative text move by (#COL=X,#R0OW=Y)
SAVE/RESTORE text cursor position
text cursor position
text cursor position
Buffered output (CALL BUFPOUT)

SAVE
RESTORE
FLUSH

SPACELN box
SPACELN box
SPACELN char

box symbol
box symbol
char symbol
symbol
symbol
symbol

X=0. ’%’ else ’1PG7.0’

width
height
height
width
height
height

VECTORS relative line-segment length

VECTORS relative arrow

2D
2D
2D
2D
2D
2D
2D
2D
3D
3D
3D
3D
3D
3D
2D
3D
2D

x-axis numbered at 90 degrees
x-axis numbered at O degrees

main
axes
axes
main
sub
date:
main
axes
axes
main
sub
date:

tics:
labels:

numbers:

title:
title:

tics:
labels:

numbers:

title:
title:

frame:
frame:

minor tics:

if
if
if
if
if
if
if
if
if
if
if
if
if
if
if

. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else
. blank else

?NNNNNN?NNNNNNN
O OO OO OO0 OOO0O OO0 OO0

number of lines drawn in 2D border

if
if
if
if
if

X=1
X=1
X=1
X=1

length

unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank
unblank

. xlo is at right
. ylo is at top

. disable else enable
. disable else enable

X=1. outward else inward
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The following figure shows the line-types and ”colors” produced by FIDDLER when the graphics device
is a PostScript file.

Index: Line—type: Pen—color:
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2.3 Plotting package programming examples

In this section, several example FORTRAN programs and resulting FIDDLER plots are shown. The
examples illustrate many of the options available in the subroutine calls, but not all of them . Refer
to the specifications of the subroutine parameters,; (especially PLOTN), in order to fully explore the
available plotting options.

In all of these examples, the plotting device is chosen as PostScript: device number 5 in the
PLOTN(0.,0.,15,*) call within each example program. This choice results in a PostScript-format file which
may be printed on a PostScript printer, or directly incorporated into a document (via SCRIBETH). All
of the graphics in this manual were created in this way. Alternatively, the following two program lines
may be substituted for the PLOTN(0.,0.,15,5) command in any example program:

GINIT()
UPSET(0)

This allows the plots to be previewed on a terminal, and then plotted out by choosing a hard-copy device,
creating a plot file, and printing the plot file. The first command initializes the terminal to a default
device (VT-100) so that the prompt for a terminal type may appear on the screen. The second command
prompts for the terminal/output-device type, loads in the fonts, and sets a few default parameters.

The various graphics devices are: 3
Device #: Device: Alpha: Graphics:
1 4010 VT-100 Tektronix 4010 (40xx)
2 SEIK VT-100 Seiko 1104
3 4205 VT-100 Tektronix 4205 (41xx,42xx)
4 CALC VT-100 CALC file
5 POST VT-100 PostScript file
6 HPGL VT-100 HPGL file
7 V240 VT-240 Tektronix 4010 (40xx)
8 LNO3 VT-100 LNO3 file

3The device number is used in the PLOTN(0.,0.,15,*) call to define the terminal type.
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2.3.1 XYPLOT Example: Polar-Parametric Curve

In the following example, 1000 samples of a polar-parametric curve are collected and displayed using
XYPLOT. It is necessary to choose the graphics device before calling XYPLOT, using the PLOTN
call. The main and sub titles are character variables, containing FIDDLER control characters (”!”, for
example). The axes labels, however, are sent directly to XYPLOT as parameters in the subroutine call.
The control character ! is used to change the font family (See PLTCHR specifications). The SYMBOL
parameter in the XYPLOT call is ”L”, for line segments: successive points are joined by line segments
in the plot.

O
PROGRAM XXYP1
C ***x X-Y PLOT: POLAR PARAMETRIC
O
DIMENSION X(1000),Y(1000)
CHARACTER MTIT#20,STIT*30,XTIT*10,YTIT*10
DATA NPTS,TMIN,TMAX,XMIN,XMAX,YMIN,6YMAX/1000,-3.2,3.2,-2,1,-2,2/
DATA MTIT/’!3Nephroid of Freeth’/
DATA STIT/’!1r = sin(t)+1/2 &}& = 2t ’/
DATA XTIT/’!1X-axis °’/
DATA YTIT/’!1Y-axis °’/
C **x GATHER DATA
DO 1 I=1,NPTS
T=TMIN+(TMAX-TMIN)*REAL(I-1)/REAL(NPTS-1)
R=SIN(T)+.5
A=2 *T
X(I)=R*C0OS(A)
Y(I)=R*SIN(A)
1 CONTINUE
C **xx PLOT
CALL PLOTN(O0.,0.,15,5) ! DEFINE GRAPHICS DEVICE
CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,YMAX, LIN’, LIN’,
+ XTIT,YTIT,MTIT,STIT, ’L’,.TRUE.,.TRUE.,.TRUE.,1,1,1)
END
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Nephroid of Freeth
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2.3.2 XYPLOT Example: Extra Label

The following FORTRAN program creates a Lissajous pattern with line-type 4, and places an extra
label on the plot. 1000 samples of the curve are first collected in X and Y. The first PLOTN call under
the "PLOT” comment defines the graphics device. * The next PLOTN call sets the thickness of the
border of the plot to 3 lines thick (first parameter). The XYPLOT call has the parameter LFIRST
true. and LLAST .false. (the parameters following ’'L’). With LFIRST .true., a new plot is created
(the graphics screen is cleared or the plot file is opened). With LLAST .false., additional plots or labels
may be overlayed on the first plot (the plot file is not closed or the graphics screen is not cleared).
The PLOTN and PLTCHR calls following the XYPLOT call place an additional label on the plot. The
PLOTN call sets the line-type index back to 1 (solid), since it was changed in the XYPLOT program to
4 (the last parameter in the XYPLOT call). The PLTCHR call places the label at location .5,.5 on the
plotting window. These coordinates are in ”plot” units, which are between 0. and 10., for the minimum
and maximum screen distance. The PLTCHR call contains FIDDLER control characters, (! and & ),
to change font families and to change to greek font, respectively). These are enabled by the negative
NCHAR (last parameter). If NCHAR were positive, the control characters would have been labeled
instead of interpreted. The plot is finally closed with the last PLOTN call.

CHHH R R R R
PROGRAM XXYP2
C #** X-Y PLOT: LISSAJOUS PATTERN
CHHH R R R R
PARAMETER(PI=3.1415926535, NPTS=1000)
DIMENSION X(NPTS),Y(NPTS)
DATA TMIN,TMAX,XMIN,XMAX,YMIN,YMAX/-PI,PI,-2.,2.,-2.,2./
C *%* GATHER DATA
DO 1 I=1,NPTS
T=TMIN+(TMAX-TMIN)*REAL(I-1)/REAL(NPTS-1)
X(I)=SIN(T*5.)
Y(I)=SIN(T*7.+PI/4.)

1 CONTINUE
C **x* PLOT
CALL PLOTN (0.,0.,15, 5) ! DEFINE GRAPHICS DEVICE
CALL PLOTN (3.,0.,17,46) ! 2-D BORDER: 3 LINES THICK
CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,YMAX, LIN’,’LIN’,
+ ’!1X-axis’,’!'1Y-axis’,

+ ’13Lissajous Pattern’,’!1x = sin(5t); y = sin(7t + &p&/4)’,

+ °L’, .TRUE.,.FALSE.,.FALSE.,3,1,4)
C ***x EXTRA LABEL

CALL PLOTN (0.,0.,9,1) ! GET LINE-TYPE 1 BACK

CALL PLTCHR(.5,.5,.2,0.,0.,1,’!3&This is an extra label’,-25)
C ***x CLOSE PLOT

CALL PLOTN (0.,0.,16,0)

END

4 Always necessary at the beginning of one or a series of FIDDLER plots!
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Lissajous Pattern
x = sin(5t); y = sin(7t + w/4)
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2.3.3 XYPLOT Example: Line-types and LOG Axes

The following example program displays the six FIDDLER line-types, and labels them using PLTCHR..
The first PLOTN call defines the graphics device. ® For each line style, a line is drawn on a LOG-LOG
plot. The series of XYPLOT calls (from within the loop) is made with the parameter LFIRST .true.
only when the first call is made (LFIRST=(J.EQ.1)), and LLAST always .false. (so that the labels may
also be overlayed on the plot). Following each XYPLOT call, a PLTCHR call labels the respective line.
The label location and angle are determined by using the fact that the XYPLOT frame is drawn from
("plot” units) (2,2) to 8,8). Finally, the plot is closed using the last PLOTN call, outside of the loop.

CHHH R R R R
PROGRAM XXYP3
C #** X-Y PLOT: LINE-TYPES
CHHH R R R R
PARAMETER (NPTS=100,RAD2DEG=180./3.14159)
DIMENSION X(NPTS),Y(NPTS)
CHARACTER*1 CJ
DATA XMIN,XMAX,YMIN,YMAX/1.,9.99,1.,1.E6/
C #** DEFINE GRAPHICS DEVICE
CALL PLOTN(0.,0.,15,5)
C #** FOR EACH LINE-TYPE
DO 2 J=1,6
C *%*  GATHER DATA

RJ=REAL(J)

CJ=CHAR(ICHAR(’0?)+J)

DO 1 I=1,NPTS
X(I)=XMIN+(XMAX-XMIN)*REAL(I-1)/REAL(NPTS-1)
Y(I)=X(I)**RJ

1 CONTINUE
C #**  PLOT
CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,VMAX, LOG’,’LOG’,

+ ’11X-axis’,’!1Y-axis’,’ !3FIDDLER !1X-Y plot’,’!1line-types’,
+ ’L’>,(J.EQ.1), .FALSE., .FALSE.,1,1,7J)
CALL PLOTN(0.,0.,9,1) ! BACK TO LINE-TYPE 1

C **x* LABEL
ANGLE=RAD2DEG*ATAN(RJI/6.)
CALL PLTCHR(6.,2.1+RJ*2./3.,.15,ANGLE,ANGLE,1,
+ ?!iLine-type ’//CJ,-13)
2 CONTINUE
C ***x CLOSE PLOT
CALL PLOTN(0.,0.,16,0)
END

5 Always necessary at the beginning of one or a series of FIDDLER plots!
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FIDDLER X-=Y plot
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2.3.4 XYPLOT Example: Plotting Symbols and Characters

XYPLOT has three reserved values for the parameter SYMBOL. These are: L, S, and T, for line-segments,
squares, and triangles, respectively. If SYMBOL has any other value, the plotting symbol is the respective
character labeled in Simplex normal font. The series of PLOTN calls in the example define the graphics
device ®, blank out the date labeling, and disable minor axes tics. These house-cleaning options are
usually performed at the beginning of any application program, to tailor the plot to the preferences of
the user. Ten different plotting symbols are used to plot data curves on the plot. Note that the size of
triangles (SYMBOL="T") is modified from the default value by the use of PLOTN calls (IF(J.EQ.4) ... ).
The size of character symbols (SYMBOL = any character except L, S, or T) is changed by the PLOTN
call (TF(J.EQ.10) ... ). The XYPLOT call has the LFTRST parameter .true. only on the first plot, so
that several data curves may be overlayed. The LLAST parameter is .true. only on the last call.

CHHH R R R R
PROGRAM XXYP4

C #%* X-Y PLOT: CHARACTERS

CHHH R R R R
DIMENSION X(100),Y(100)
CHARACTER SYMBOL*10
DATA NPTS,XMIN,XMAX,YMIN,6YMAX/50,0.,7.,1.,9.E3/
DATA SYMBOL/’LSTTXA12++’/

C
CALL PLOTN(O.,0.,15,5) ! DEFINE GRAPHICS DEVICE
CALL PLOTN(0.,0.,17,36) ! BLANK DATE
CALL PLOTN(O.,0.,17,45) ! NO MINOR TICS
C *x* FOR TEN DIFFERENT CHARACTERS
DO 2 J=1,10
RJI=REAL(J)

C *%*  GATHER DATA
DO 1 I=1,NPTS
X(I)=XMIN+(XMAX-XMIN)*REAL(I-1)/REAL(NPTS-1)
Y(I)=2.**%RJ*(1.+SIN(RJ/2.%#X(I))/4.)
1 CONTINUE
C *%*x  MODIFY CHARACTER SIZES
IF(J.EQ. 4)CALL PLOTN(.02,0.,17,21)
IF(J.EQ. 4)CALL PLOTN(.02,0.,17,22)
IF(J.EQ.10)CALL PLOTN(.04,0.,17,23)
C *%x  PLOT
CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,YMAX, LIN’,’LOG’,

+ ’11X-axis’,’ '1Y-axis’,’ ! 3FIDDLER !'1X-Y plot’,

+ >l1characters and symbols’,

+ SYMBOL(J:J),(J.EQ.1),(J.EQ.10),.FALSE.,1,1,1)
2 CONTINUE

END

6 Always necessary at the beginning of one or a series of FIDDLER plots!
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FIDDLER X—=Y plot
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2.3.5 XYPLOTE Example: Error Bars

CHHH R R R R
PROGRAM XXYP5
C #%* X-Y PLOT: ERROR-BARS USING XYPLOTE
CHHH R R R R
PARAMETER (NPTS=5)
DIMENSION X(NPTS),Y(NPTS),E(NPTS)
DATA XMIN,XMAX,YMIN,YMAX/.1,10.,1.,100./
DATA (X(I),I=1,NPTS)/1.35,2.58,4.34,6.56,8.34/
DATA (Y(I),I=1,NPTS)/80.3,22.3,56.7,23.5,34.3/
DATA (E(I),I=1,NPTS)/15.0,8.00,9.00,8.00,2.00/
CALL PLOTN(0.,0.,15,5) ! DEFINE GRAPHICS DEVICE
CALL XYPLOTE(X,Y,E,NPTS,XMIN,XMAX,VMIN,YMAX, LIN’, LIN’,
+ ’11X-axis’,’!1Y-axis’,’ !3FIDDLER !1X-Y plot’,
+ '1iwith error bars’,’S’,.TRUE.,.TRUE., .FALSE.,1,1,1)
END
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2.3.6 XYPLOT Example: Error Bars without using XYPLOTE

The following example illustrates a technique of accessing the positions of the data points on the XYPLOT
graph. In order to accomplish this, the file ’cgrap.inc’ (found in the CODE directory) must be included
in the program. The common block in cgrap.inc includes the necessary transformation parameters. In
order to convert data units to plot units, the FIDDLER routine T2D is used, as shown in the program.
7 The first 2 parameters of T2D are the coordinates of a point in data units. The second 2 parameters
are the coordinates in plot units which are used by PLOTN to plot the error bars.

Note that two XYPLOT calls are made, one with SYMBOL="L’ for line-segments, and one with SYM-
BOL="S’ for squares. The error bars are overlayed on the resulting symbol/line x-y plot.

CHHH R AR R R R R R R R R
PROGRAM XXYP6
C *%x X-Y PLOT: ERROR-BARS WITHOUT USING XYPLOTE
CHHH R AR R R R R R R R R
include ’cgrap.inc’
PARAMETER (NPTS=5)
DIMENSION X(NPTS),Y(NPTS),E(NPTS)
DATA XMIN,XMAX,YMIN,YMAX/.1,10.,1.,100./
DATA (X(I),I=1,NPTS)/1.35,2.58,4.34,6.56,8.34/
DATA (Y(I),I=1,NPTS)/80.3,22.3,566.7,23.5,34.3/
DATA (E(I),I=1,NPTS)/15.0,8.00,9.00,8.00,2.00/
C #**x DEFINE GRAPHICS DEVICE
CALL PLOTN(0.,0.,15,5)
CALL PLOTN(0.,0.,17,36) ! BLANK DATE
C #¥x PLOT LINE SEGMENTS AND SYMBOLS
CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,YMAX, LIN’,’LIN’,
+ ’!1X-axis’,’!1Y-axis’,’ !3FIDDLER !1X-Y plot’,
+ ’!iwith error bars’,’L’,.TRUE.,.FALSE.,.FALSE.,1,1,1)
CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,YMAX, LIN’,’LIN’,
+ 0 0,0 0 0 0 0 0 0gy  FALSE., FALSE., .FALSE.,1,1,1)
C **x PLOT ERROR BARS
DO 1 I=1,NPTS
CALL T2D(X(I),Y(I)-E(I),UL,VL)
CALL T2D(X(I),Y(I)+E(I),UH,VH)
CALL PLOTN(UL ,VL,3,0) ! VERTICAL
CALL PLOTN(UH ,VH,2,0)
CALL PLOTN(UH-.1,VH,3,0) ! TOP HORIZ
CALL PLOTN(UH+.1,VH,2,0)
CALL PLOTN(UL-.1,VL,3,0) ! BOT HORIZ
CALL PLOTN(UL+.1,VL,2,0)
1 CONTINUE
C #*¥x CLOSE PLOT
CALL PLOTN(0.,0.,16,0)
END

"There is also a T3D for 3-D plots.



Y —axis

CHAPTER 2. FIDDLER : PLOTTING-PACKAGE

FIDDLER X-—=Y plot

with error bars
100

TH
3

90

80

70

60

50

40

30

20

10

CELLLLLLL]

1 2 3 4 ) 6 7 8 9

(@]
O g

—

0

X—axis



2.3. PLOTTING PACKAGE PROGRAMMING EXAMPLES

2.3.7 XYPLOT Example: border and options

O T i R R i A R i

PROGRAM XXYP7

C *x* X-Y PLOT: BORDER AND OPTIONS

CHHH R R R R
PARAMETER (NPTS=200,PI3=3.1415926535%3)
DIMENSION X(NPTS),Y(NPTS)
DATA TMIN,TMAX,XMIN,XMAX,YMIN,YMAX/-PI3,PI3,0.,20.,0.,20./

C *x* SELECT PLOT DEVICE

CALL GINIT()
CALL UPSET(0)
CALL PLOTN( O
CALL PLOTN(-2
CALL PLOTN( O
CALL PLOTN( 1
CALL PLOTN( 1
CALL PLOTN( 1
IORIENT=2

C *** GATHER DATA
DO 1 I=1,NPTS

.,0.,

3V

L)

0
0
.,0.,
0
0

L)
3V

3V

17,36)
17,46)
17,29)
17,51)
17,47)
17,48)

INITIALIZE PLOT PACKAGE
PROMPT FOR GRAPHICS DEVICE
BLANK 2-D DATE

BORDER: 2 LINES (|_ FORMAT)
90 DEGREES X AXIS LABEL

TIC ORIENTATION OUTWARDS
XAXIS LABELING AT RIGHT

YAXIS LABELING AT TOP

XMIN AT RIGHT, YMIN AT BOTTOM

VALUES

T=TMIN+(TMAX-TMIN)*REAL(I-1)/REAL(NPTS-1)
X(I)=T*COS(T)+10.
Y(I)=T*SIN(T)+10.

1 CONTINUE
C **x* PLOT

CALL XYPLOT(X,Y,NPTS,XMIN,XMAX,YMIN,YMAX, LIN’, LIN’,
+ ’11X-axis’,’!1Y-axis’,’ !3FIDDLER !1X-Y plot’,
+ ’11Border and Options’,’L’,.TRUE.,.FALSE.,.TRUE.,2,1,1)

C *x* PLOT BORDER
CALL PLOTN(O.
CALL PLOTN(O
CALL PLOTN(9.
CALL PLOTN(9
CALL PLOTN(O.

C *x* CLOSE PLOT
CALL PLOTN(O
END

01,0.

.01,9.

99,9.

.99,0.

01,0.

01,3,0)
99,2,0)
99,2,0)
01,2,0)
01,2,0)

.,0.,16,0)
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2.3.8 CONTOUR Example: Family of Plane Curves

The contours of a sampled surface Z(X,Y) are drawn by CONTOUR in the following example. In this
example, the contours are special plane-curves called Cassinian Ovals. ® The first portion of the example
performs the sampling of the function 7, at various X and Y values. In addition, a set of contour values
is calculated and stored in C. The calculated set of contour values is uniformly-spaced in this example.
The contour plot is generated by a single CONTOUR call, after first defining the graphics device. °

O e e R R R R e
PROGRAM XCON1
C *x%*x GRAPHER EXAMPLE : CONTOUR PLOT
O e e R R R R e
PARAMETER(NP=100)
DIMENSION X(NP),Y(NP),Z(NP,NP),C(NP)
CHARACTER*80 MTIT,STIT,XTIT,YTIT
DATA NX,NY,NC/50,50,50/
DATA XMIN,XMAX,YMIN,YMAX,CMIN,CMAX/-20.,20.,-20.,20.,0.,20./
DATA MTIT/’!3Family of Cassinian Ovals °/
DATA STIT/’'1z=[((x-10)"2_+y~2_) ((x+10)"2_+y~2_)]1"&b& '/
DATA XTIT/’'1X-axis’/
DATA YTIT/’'1Y-axis’/
SURF(RX,RY)=(((RX-10.)**2+RY**2)*x ( (RX+10. ) **k2+RY**2) ) ** 25
C *%x*%x GENERATE DATA
DO 1 I=1,NX
1 X(I)=XMIN+(XMAX-XMIN)*REAL(I-1)/REAL(NX-1)
DO 2 I=1,NY
2 Y(I)=YMIN+(YMAX-YMIN)+*REAL(I-1)/REAL(NY-1)
DO 3 I=1,NC
3 C(I)=CMIN+(CMAX-CMIN)+*REAL(I-1)/REAL(NC-1)
DO 4 I=1,NX
DO 4 J=1,NY
4 Z(I,J)=SURF(X(I),Y(J))
C *x%x%x PLOT
CALL PLOTN(O.,0.,15,5) ! DEFINE GRAPHICS DEVICE
CALL CONTOUR(Z,X,Y,C,NP,NX,NY,NC,XMIN,XMAX,YMIN,YMAX,
+ .FALSE.,XTIT,YTIT,MTIT,STIT,1)
END

8In this case, the contour values are the value of the parameter in the equation for the curve C=%(X,Y).
9 Always necessary at the beginning of one or a series of FIDDLER plots!
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2.3.9 CONTOUR Example: Non-uniform Sampling Grid

Contours of the complex sine argument are generated by the following example. The grid over which
Z(X,Y) is non-uniform, and more samples are stored for the higher values of X. The grid is superimposed
upon the graph, using line-type 4, (the LGRID parameter is .true. in the CONTOUR call.) In addition
the plot is flipped into the 4** quadrant: Axes numbers go from low values to high values in the same
sense as the absolute values of the 4% quadrant.

O T i R R i A R i
PROGRAM XCON2
C *** CONTOUR PLOT: NON-UNIFORM GRID
O T i R R i A R i
PARAMETER(NP=100)
DIMENSION X(NP),Y(NP),Z(NP,NP),C(NP)
CHARACTER*40 MTIT,STIT,XTIT,YTIT
DATA NX,NY,NC/50,50,50/
DATA XMIN,XMAX,YMIN,YMAX,CMIN,CMAX/-2.,2.,-2.,2.,-2.,2./
DATA MTIT/’!3Argument of Complex Sine ’/
DATA STIT/’!'2z = tan”-1_[tanh(y)/tan(x)]’/

DATA XTIT/’'1X-axis v/
DATA YTIT/’'1Y-axis v/
SURF(RX,RY)=ATAN((EXP(2.*RY)-1.)/(EXP(2.*RY)+1.)/TAN(RX))
C o ——,—,—,—,—,——————————————
C *%x*%x GENERATE DATA
X0=XMIN
DO 1 I=1,NX
X0=X0+.3*EXP (- (XMAX-XMIN)*REAL(I-1)/REAL(NX-1))
1 X(I)=X0
DO 2 I=1,NY
2 Y(I)=YMIN+(YMAX-YMIN)+*REAL(I-1)/REAL(NY-1)
DO 3 I=1,NC
3 C(I)=CMIN+(CMAX-CMIN)+*REAL(I-1)/REAL(NC-1)
DO 4 I=1,NX
DO 4 J=1,NY
4 Z(I,J)=SURF(X(I),Y(J))
C *x%x%x PLOT
CALL PLOTN(O.,0.,15,5) ! DEFINE GRAPHICS DEVICE

CALL CONTOUR(Z,X,Y,C,NP,NX,NY,NC,XMIN,XMAX,YMIN,VMAX,
+ .TRUE.,XTIT,YTIT,MTIT,STIT,4)
END
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2.3.10 HISTOGM Example: Random Samples with Transformation

The following example creates a histogram of the counts of the values of a random variable which ap-
pear within a set of .05 wide intervals of the x-axis. The first portion of the example gathers random
values which are stored in X. The transformation of the uniformly-distributed random samples, to the
exponentially distributed random samples; X, is performed in the first loop. The counting intervals are
aligned with the XMIN parameter in the HISTOGM call (XMIN=0. in this case). So the counting
intervals are: (0.,0.05), (0.05,0.10), and so on. If the XMIN parameter were shifted slightly from 0.,
say at 0.004, then the counting intervals would be aligned with XMIN, as (0.004,0.054), (0.054,0.104),
and so on, while the plotting window would be unchanged. The section of the example following PLOT
HISTOGRAM involves a terminal definition call to PLOTN. !0, a series of modifications to the default
plotting parameters via PLOTN, and one call to HISTOGM.

CHHH R R R R
PROGRAM XHIS1
C #** HISTOGRAM
CHHH R R R R
PARAMETER (NPTS=1000)
DIMENSION X(NPTS)
INTEGER*4 ISEED
DATA ISEED/93201/
DATA XMIN,XMAX,DX/0.,7.,.05/
C #%* GENERATE DATA
DO 1 I=1,NPTS

2 R=SYSRND (ISEED) ! RANDOM-NUMBER GENERATOR
IF(R.EQ.0.)GOTO 2
X(I)=2.*%L0G(1./R) ! EXPONENTIAL DISTRIBUTION
1 CONTINUE
C *** PLOT HISTOGRAM
CALL PLOTN(O.,0.,15, 5) ! DEFINE GRAPHICS DEVICE
CALL PLOTN(0.,0.,17,31) ! BLANK AXES TICS
CALL PLOTN(0.,0.,17,36) ! BLANK DATE

CALL HISTOGM(X,NPTS,XMIN,XMAX,DX,’!1X value’,
+ ’13FIDDLER !1Histogram’,’!1Exponential distribution’,1)
END

10 Always necessary at the beginning of one or a series of FIDDLER plots!
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2.3.11 HISTOGM Example: Wider Counting Intervals

The following example is the same as the previous HISTOGM example, except that the counting intervals
are wider, .25 instead of .05. The number of counts in each interval is typically much higher than in the
previous example, since there is higher probability