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PREFACE

Widely available computer graphics are a relaly recent deelopment. Even in
1970, the wailable devices were f& CALCOMP mechanical plotters werede factor
standard for qualityhardcopy output. The Tektronix 401X series set the standard for
interactve terminal graphics devices. Because of the desire foveh d& programming
compatibility software emulators were ddoped to mimic the hardsve of other manu-
facturers. Thus Tektronix @eloped a PLJ-10 software library to enable their terminals
to emulate basic CALCOMP calls. Other manufacturers, such atetd®ackard pro-
vided similar libraries to implement an industry standard Since then, other standards ha
been proposed: GKS, Core, Phigs, etc.,ynedwhich hare snce disappeared.

As part of the UNIX V7 system (1979), a set of graphic primstinvas preoided,
together with deice drvers for a small number of graphics devices. The UNIX V7
plot(3) library andplot(1) filters enabled a C program to generate a bipktyfile which
consisted of simple pen up and penvdaommands. The interesting aspect of this con-
cept, was that the binapfot could be implemented in a manner that was independent of
the internal method of number storage, e.g., little endian versus big endian. This meant
that theplot file could be used machines with SPARC or Intel Architectures without
change. Aproblem with the UNIX V7plot routines was that tiyeonly had a C intedce
and no FORTRAN interface. Another fidulty was that device dmérs that used the
binary plot file output were manbecause of mandifferent pieces of hardawe deel-
oped.

The CALPLOT package presented here is a geeof these tew devdopments to cre-
ate a device independent higldiegraphics language that is upwardly compatible with
the earlier industry standard plotting packages that emulated CALCOMP ploktess.
CALPLOT package so deloped turned out to beawy robust, so that it haswavolved
beyond the original task of emulating a CALCOMP platfEnis evolution was directed
by graphics output needs as well as the ability i@&ldp plot drvers that use the hard-
ware capabilities. Thus primies for shaded area fill, seismic trace shadingiet#ht
fonts, and line width hee keen added to the original capabilitiedser programs are
compiled and, in general, create a device independent graphics metafile thaanglyipw
compatible with the UNIX V7 metafile. This metafis then used as input by avize
specifc plot filter which actually generates the graphic outpitdesign decision as
made that all hard cgmbe @le to be werlain irrespectie d the specific hardware.

Since the initial deelopment of CALPLQ in 1983, graphic standards\eakecome
accepted. For paper cgphe Adobe PostScript format is accept®torkstation graphics
is build upon X11 for the UNIX/LINUX systems andiMdows calls for MS ihdows.
Supported free software permits gering PostScript to gnnumber of raster graphics
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formats (JPEG, PNG, for example) and saninters. Thus a computer graphics pro-
gramming library today need only support output tocakstation terminal or to a Post-
Script file.

The CALPLOT graphics package described here is robust, extensible and easy to use.
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CHAPTER 1
CALPLOT GRAPHICS

1. Introduction

This chapter will introduce the concepts of CALPL@rogramming and use. The
are actuallyvery simple. Programming computer graphics requires the same process as
drawing a figure with a pen or pencil. There are justesd stages: start the plot, select
the pen, mee the pen to the starting point on thewlirag surface, lower the pen to dra
and finally declare that the effort is doné/e first need to define the drawing surface.

As we will see laterthe CALPLOI drawing surface can be very large, but the sim-
plest approach is to envision a 10x8 grid on the computer screen as illustratedrst the f
figure.

*******************************************************************
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig. 1.1. The drawing grid. The lower left corner has the coordinates (0, 0) and the upper right, (10, 8).

Let's draw a rectangle with laverleft corner at (2, 2) and upper-right corner at3j4,
The C and FORTRAN programs to do this are displayed in Table 1.1.
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Table 1.1. Plot a rectangle
C FORTRAN

#include "calplot.h"
/*
* cprogram to plot a rectangle

*/

void dorect (float x1, float yl,
float xh, float yh);

main () c program to plot a rectangle
{ c————=
/* C—————
* initialize graphics c¢ initialize graphics
*/ C—————
pinitf ("RECT.PLT"); call pinitf (' RECT.PLT')
/* C—————
* make the line width 0.1 inches = 0.254cm c make the line width 0.1 inches = 0.254cm
*/ C—————
gwidth(0.1); call gwidth(0.1)
dorect (2.0,2.0,4.0,3.0); call dorect(2.0,2.0,4.0,3.0)
/* feT—
* terminate plot c terminate plot
*/ feT—
pend () ; call pend()
} end
void dorect (float x1, float yl, subroutine dorect (x1,yl, xh, yh)
float xh, float yh) real x1, tl1l, xh, yh
feT—
{ c draw a rect move to (x1l,yl) and
/* c continue the periphery
* draw a rect move to (xl1l,yl) and Cm———
* continue around the periphery call gmove (x1,yl)
*/ call gcont (xh,yl)
gmove (x1,yl); call gcont (xh, yh)
gcont (xh, yl) ; call gcont (x1, yh)
gcont (xh, yh) ; call gcont (x1,yl)
gcont (x1,yh) ; return
gcont (x1,yl); end

As you can see, the code is heavily documented with comments, the programming is
modular for generality and understanding, and the C and FORTRAN codes are very simi-
lar.

The first operation is to initialize graphics with thigitf() call which also states that
the graphics output will be in the file namRECT.PLT. We rext set the line width of the
following plot calls to bed.1 inch (which is equal to .254 cm). After this, we dr¢he
rectangle by moving to thewer left cornerlowering the pen and continuing counter
clockwise back to the starting point. Finally the graphic output is terminated with the
pend() command. Do not worry yet about inches or centimeters, just recall that the dis-
play windav on the computer is alays 10 x 8 and that we requested a line width of 0.1,
or 1/100th of the screen winaowidth. If we actually plot this onto a piece of paper then
the output will hae the proper physical dimensions.

The next step is to compile andeeute the program. | assume that &LPLOT
FORTRAN and C libraries ha dready been created and anaikable in the current
directory Normally these will be installed in one location on the system, and will be
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CALPLOT graphics

accessed by defining their absolute or retapath. Sincehe working environments will
be UNIX/LINUX/MacOSX or Wndows we would do the follwing assuming that we
use the gcc/g77 GNU compliers:

Table 1.2. Compile and Execute Program
C FORTRAN

UNIX/LINUX/MacOSX:

gcc rect.c libcalpltc.a -Im -o rect g77 rect.f libcalpltf.a -o rect
rect rect

Windows:
gcc rect.c libcalpltc.a -Im -o recxe gr7 rect.f libcalpltf.a -o recte
rect.xe rect.exe

As a result of a successful compile axdcaition you will see theile RECT.PLT in the
current directory if you use the UNIDS -1 or the WINDONS Command tool command
dir. The ile RECT.PLT is a binary file of 59 bytes, which makes it very compact, con-
taining commands for pen m@ment. The contents can be seen using the UNIX com-
mand od -c RECT.PLT:

[rbh Chapl]$ od -c < RECT.PLT

0000000 s \0 \O \O \O 304 035 304 035 k \0O \O 377 377 377 377
0000020 377 377 377 377 w \0 \O w \0 \O m \0O \O \O \oO W
0000040 d \o m 320 \a 320 \a n 240 017 320 \a n 240 017 270
0000060 \v n 320 \a 270 \v n 320 \a 320 \a

0000073

[rbh Chapl]$

which is not very informatie. Alternatvely we can use th€ALPLOT commandplotdbg
which reads the binary file andvgs more meaningful information:

[rbh Chapl]$ plotdbg < RECT.PLT
Open plot.

Space (0,0) to (7620,7620)
Reset Clip

Width: O

Width: O

Move to (0,0).

Width: 100

Move to (2000,2000).

Continue line to (4000,2000).
Continue line to (4000,3000).
Continue line to (2000,3000).
Continue line to (2000,2000).
Close plot.

[rbh Chapl]$

Note that the binary coordinates are such that 0.001 incRALPLOT internal coordi-
nate. This precision is dugient for most graphics. The binailefinitializes the graphics,
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sets the linewidth and then draws the rectangle.

To view the results, we must use a program thaveds the binary commands to out-
put device specific code. Some choices are

plotxvig < RECT.PLT (for X11 graphicson UNIX/LINUX/MacOSX)
plotmsw < RECT.PLT (for WIN32 on a WINDOWS PC)

plotnps < RECT.PLT > rect.ps (tocreate POSt&IrI%t) )
plotnps -EPS < RECT.PLT > rect.eps (tocreate Encapsulated PostSCript)

There is also support for aweother graphics output devices: Tektronpaet4014),
PNG fplotpng on LINUX) and GIF plotgif).

The following figure shows the rectangle created by the program, superimposed an
the 8 x 10 reference grid.

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig. 1.2. The RECT.PLsuperimposed on the drawing grid.

The line drawing primitie is the basis for drawing characters or numbers, since these
can be composed of individual pen strokes. lbetter appearance special routines can be
developed to use hardware fonts. Another priggtihat is best implemented in harase
is polygon shadingTo illustrate the output of text and polygon shading, the nextne
ple fills the rectangle with the color red and also places a caption at the top igiutiee f
The C code is shown in Table 1.3; the FORTRAN code would be similar in appearance.
Execution of the code creates thevnglot file MRECT.PLT which is superimposed on
the drawing grid in Figure 1.3.
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Table 1.3. Modified program to shade the rectangle

#include "calplot.h"
/*
* cprogram to plot a rectangle

*/

void dorect (float x1, float yl, float xh, float yh);
void dopolyfill (float x1, float yl,
float xh, float yh);
#define BLACK 1
#define RED 2

main ()
{
/*
* initialize graphics
*/
pinitf ("MRECT.PLT") ;
/*
* f£fill a rectangle with the color RED
*/
newpen (RED) ;
dopolyfill(2.0,2.0,4.0,3.0);
/*
* make the line width 0.1 inches = 0.254cm
*/
gwidth(0.1);
newpen (BLACK) ;
dorect (2.0,2.0,4.0,3.0);
/*

* label the rectangle - center on the rectangle
* and note that CALPLOT letter width = height
* Also return to default line width
*/
gwidth (0.0);
symbol (3.0 -4*0.10,3.2,0.10,"Red Fill",0.0,8);

/*
* terminate plot
*/
pend () ;
}

void dorect (float x1, float yl, float xh, float yh)
{
/*
* draw a rect my move to (xl,yl) and continue
* around the periphery of the rect
*/
gmove (x1,yl);
gcont (xh,yl);
gcont (xh, yh) ;
gcont (x1,yh);
gcont (x1,yl);
}

void dopolyfill (float x1, float yl,
float xh, float yh)
{
float xp[4], ypl4];
int np;
/*
* draw a rect my move to (xl,yl) and continue
* around the periphery of the rect

*/
np = 4;
xp[0] = x1; yp[0] = yl;
xp[1l] = xh; ypl[l] = yl;
xp[2] = xh; yp[2] = yh;
xp[3] = x1; yp[3] = yh;

shadep (np, xp, yP) ;

The sequence of drawing is important. Note that we first dn@ shaded area, and
then place the black edge around ie Yo center the caption "Red Fill" by using the
fact that thesymbol is designed to h& an intercharacter space equal to the heiglat. T
center the caption, the desired center position was select@&®Da3.2), the number of
characters in "Red Fill" was counted, and the starting position of the seasgwwed to
the position(2.6, 3.2). This logic employed is identical to that used if you were to center
a phrase manuallyThe symbol routine alays starts at thé€x, y) coordinate gien. We
will see later in Chapter 5, that we can create a procedure gedetf) that will accom-
plish this task without manual computation of the start position.

Version 3.30 1-5
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*******************************************************************

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

*******

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig. 1.3. The MRECT.PLsuperimposed on the drawing grid.

The primitves pinitf, plot, pend, symbol andshade are all that are required to write
your own computer graphics code.
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CHAPTER 2
FORTRAN LIBRARY

This chapter introduces the FORTRAN language interface tGA®LOT libraries.
The chapter first provides a simpleeoview of the routines called in FORTRAN. Next a
detailed description of the syntax for each user routine \8q@d. Finally a £t of sam-
ple programs, together with graphic output, isvited to demonstrate syntax as well to
test the functioning of the library.

1. Introduction

In the description of the library calls,veeal different coordinates will be used. The
term user @lues describes the actual numbers that the user works with. For example in
plotting temperature versus time, the user may work v@thrfdsec. The use of the rou-
tines pltscl(), algaxe(), pltlgd(), pltlog() enable the user to notowy directly about the
mapping of the useralues to display coordinates. In particuthe use of the interavt
routine curuxy in conjunction with these four routines, reks the user of having to
transform interactie sreen coordinates back into user values.

The next term is user coordinates. This indicates the physical plotting coordinate on
the device, which may be in units of cm or in according to tganaent of the gunit()
call. For interactve analysis, the user may get absolute display coordinates from
curaxy(), or coordinates relad#i o the current origin and current plot scaling factor from
the call currxy().

2. Library Calls

This section presents ti@ALPLOT library calls. Each section\gs the purpose, the
syntax and other helpful notes. In addition, reference is made to sample programs which
better illustrate the use of the command.

The library calls supported and the general syntax are as follow:

call algaxe (xaxlen, yaxlen, nocx,nocy,ttlx,ttly, mtx, mty,x1,yl,deltax,deltay)
call axis (xpage,ypage,title,nchar, axlen, angle, firstv,deltav)

call curaxy (xx,yy,ic)

call curixy(ix, iy, ic)

call currxy (xx,yy,ic)
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call curuxy (xx,yy,x1,yl,deltax,deltay, nocx,nocy, ic)

call factor (fact)

call frame ()

call gcont (xx,yy)

call gclip(cmdstr, xlow,ylow, xhish.yhigh)

call gcursor (curstrstr)

call gend (mode)

call gframe (mode)

call gfont (ifont)

call ginfo (HasMouse, XminDev, YminDev, XmaxDev, YmaxDev,
XminClip, ¥minClip, Xmaxclip, ¥maxClip, Color)

call ginitf (plotstr, iconstr)

call gmesg (mesgstr)

call gmove (xx,yy)

call gread(fnamestr, X0, YO0, Xlow, Ylow, Xhigh, Yhigh,
PageNum, scalx, Scaly)

call grdtxt (text, lstr)

call gunit (str)

call gwidth (width)

call gwrtxt (xx,yy, text, £f1gbln)

call line(x,y,n,inc,lintyp, inteq)

call lined(x,y,n,inc,lintyp, inteq, ipat, xlen)

call newpen (ipen)

call number (xpage, ypage, height, fpn, angle, ndec)

call pinit ()

call pinitf (string)

call plot(x,y,ipen)

call plotd(xx,yy,ipat, xlen)

call plots (ibuf, nbuf, ldev)

call pltlgd(x,y,n,x1,yl,deltax,deltay, lintyp, inteq, ht, nocx, nocy, ipat, xlen)

call pltlog(x,y,n,x1,yl,deltax,deltay, lintyp, inteq, ht, nocx, nocy)

call pltscl(x,axlen,n,xl,deltax, nocx)

call gscale(x,xaxlen,n,inc)

call shadep (narr, xarr, yarr)

call shader(x1l,yl,x2,y2,ipatx,ipaty, xlen,ylen)

call shadet (x1,yl,x2,y2,x3,y3,ipatx,ipaty, xlen,ylen)

call shdsei (x1,yl,ixy,istnd, iplmn)

call symbol (xpage, ypage, height, inbuf, angle, nchar)

call where (xpage, ypage, fct)

The following sections provide the detailed description of each routine.
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algaxe

Usealgaxe to drawv logarithmic or linear axes at the current origin.
call algaxe (xaxlen, yaxlen, nocx,nocy,ttlx,ttly, mtx, mty,x1l,yl,deltax,deltay)
real*4 xaxlenlength of x-axisin user units (inch or cm). If <=0 do not plot
real*4yaxlen length of y-axisin user units (inch or cm). If <=0 do not plot
real*4 x1 First value in x-axis
real*4yl First value in y-axis
real*4 deltax ~ Number of x-units per user unit (inch or cm) if linear

Length of cycle in user units (inch or cm) if logarithmic
real*4 deltay ~ Number of y-units per user unit (inch or cm) if linear
Length of cyclein user units (inch or cm) if logarithmic
character ttlx*(*)x-axistitle
character ttly* (*)x-axistitle
integer*4 mtx  Number of charactersin x-axistitle
integer*4 mty  Number of charactersin y-axistitle
integer*4 nocx Number of logarithmic cycles on x-axis. If == 0, linear plot
integer*4 nocy Number of logarithmic cycles on y-axis. If == 0, linear plot
See sample progratstcur.f

axis

Draw a linear axis scale. This is an original CALCOMP call.
call axis (xpage, ypage,title,nchar, axlen, angle, firstv,deltav)
real*4 xpagex-coordinate of starting point of axisin user units
(inch or cm) relativeto current origin

real*4ypage  y-coordinate of starting point of axisin user units
(inch or cm) relativeto current origin

real*4 axlen Length of axisin user units (inch or cm)

real*4 angle Angle (degrees) that axis makes with the x-axis

real*4 firstv Value of axis at (xpage, ypage)

real*4deltav  Changein axis value between tic marks per unit
length (inch or cm). If deltav < 0, the value at (xpage, ypage)
is a maximum, and values decrease along the axis

character title* (*)Axistitle

integer*4 nchar Number of charactersin title. >0 for tic marks,
numbers and title on counterclockwise side. <0 for tic marks,
numbers and title on clockwise side.

See the program examplee.f.
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cur axy

For terminals with cursor input, turn the cursor on, and acquire the coordinates of-the cur
sor when ay character is typed on the terminal. Return this character to the calling pro-
gram.

call curaxy (xx,yy,ic)

real*4 *xx x-coordinate of cursor in user coordinates

real*4*yy y-coordinate of cursor in user coordinates

character ic*2 character returned with cursor coordinates. Must be defined

as character ic*2

If this is used with a library that does not support intevadtirsor input, then thealues
returned arex = 0.0, yy = 0.0, and ic="". See sample progratstcrs.f

curixy

For terminals with cursor input, turn the cursor on, and acquire the coordinates of-the cur
sor when ay character is typed on the terminal. Return this character to the calling pro-
gram. Thecoordinates returned are in the pseudo-screen coordinateger@atn aigin
at the lower left corneifhe coordinates are effeatly 0.001 inches.

call curixy(ix,iy,ic)

integer*4 *ixx-coordinate of cursor in plot coordinates

integer*4*iy  y-coordinate of cursor in plot coordinates

character ic*(*) character returned with cursor coordinates. Must be defined

as character ic*2

If this is used with a library that does not support intevadatirsor input, then thealues
returned aréx = 0,iy= 0, and ic="". This is not too useful for the uséut this primi-
tive is required to support the other three cursor input routirgee sample program
tsters.f

currxy

For terminals with cursor input, turn the cursor on, and acquire the coordinates of-the cur
sor when ay character is typed on the terminal. Return this character to the calling pro-
gram. The coordinates returned are user coordinateveetathe current origin.

call currxy (xx,yy,ic)

real*4 *xx X-coordinate of cursor in user coordinates

real*4 *yy y-coordinate of cursor in user coordinates

character ic*(*) character returned with cursor coordinates. Must be defined

as character ic*2

If this is used with a library that does not support intevadatirsor input, then thealues
returned arex = 0.0, yy = 0.0, and ic="". See sample program tstcrs.f
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cur uxy

This procedure is used for interaetiaursor graphics. By defining the parameters and
draving with algaxe, pltlog, pltscl and pltigd, the screen coordinates areettaa to user
coordinates.

call curuxy (xx,yy,x1,yl,deltax,deltay, nocx,nocy, ic)

real*4 *xx x-coordinate of cursor in user coordinates

real*4*yy y-coordinate of cursor in user coordinates
real*4 x1 User value of left side of x-axis
real*4y1l User value of bottom side of y-axis

real*4 deltax ~ Number of x-units per user unit (inch or cm) if linear
Length of cycle in user units (inch or cm) if logarithmic
real*4deltay =~ Number of y-units per user unit (inch or cm) if linear
Length of cycle in user units (inch or cm) if logarithmic
integer*4 nocx Number of logarithmic cycles on x-axis. If == 0, linear plot
integer*4 nocy Number of logarithmic cycles on y-axis. If == 0, linear plot
character ic*(*) character returned with cursor coordinates. Must be defined
as character ic*2
If this is used with a library that does not support intevadatirsor input, then thealues
returned arex = 0.0, yy= 0.0, and ic="". See sample progratstcur.f

factor

Usefactor to scale all plot mees by fact. fact < 1.0 makes the plot uniformly smaller,
while plot > 1.0 makes the plot uniformly larger than normal. This is an original CAL-
COMP call.

call factor (fact)

real*4 fact Multiply all moves by fact

frame

Start plot on a ne page. On hardcgpoutput, the paper is aduced. Ora gaphics ter
minal, the display is erased.
call frame ()

See sample progratabl f.
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gclip

Define a clip region for plots.
gclip(cmdstr, xlow, ylow, xhigh, yhigh)

character cmdstr* (*)

real xlow, xhigh, ylow, yhigh
Define a clipping rectangle bounded by the coordinatesvydow) (xhigh, yhigh) if
cmdstr = 'ON’ or remue dl clip regions is cmdstr = 'OFF’ See sample progréis
ton.f, new.f or stars.f.

gcont

Draw a line in the current color from the current point to the coordinates (xx,yy) Start
plot on a nev page. On hardcgpoutput, the paper is aduced. Ora gaphics terminal,
the display is erased.

gcont (xx, yy)
real xx, yy

geur sor

Define the cursor to be used for interaetprograms. The cursor can either be a haméw
cursor or an XOR cursor The hardware cursor will whys be seen, but the XOR color
may be dificult to see with some colors.

Although hardvare cursor if preferred since it can be easily seamnagall back-
grounds, interesting effects can be created if a different cursor is combined with the rect-
angular region defined by theclip () call. In this case the hardware cursor appears
outside the rectangular clip region and the software cursor within.

gcursor (cursorstr)

character cursorstr* (*)

The character string defines the cursor type:

'Arrow’ Hardware arrev cursor
"Xorarrow’ XOR arrow cursor
'Crosshair’  XORcrosshair

'Plus’ XOR plus
'Box’ Draw a box
(see cdra.c example)
'Rubber’ Draw rubber band line
(see cdra.c example)
'Off’ Return to previous cursor

(this only works back to oneved)
The sample programew.f exacises the cursolt also demonstrates fothe cursor wrks
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when a rectangular clipgen is defined. For example, one canéa cosshairs within a
rectangular region but the cursovess to the hardware amocursor outside this ggon.

gend

Gracefully terminate the plotting session. this is ateresion ofpend() which is nav
gend(0). For interactve gaphics dwers, agend(1) forces a termination of the graphics
window. The use will not hee to manually hit theQuit button.

call gend (mode)

integer mode

This is meant to replace the gibt(0.0,0.0,999).

gfont

Change the font in use by tlsgmbol() call. By definition there is no upper limit to the
number of fonts used. All plot ahers support the foling. See the documentation for
the specific plotting device for more detail.

Fonts Supported
Font Number Font

Hardware default ornvarride
Reqular

Italic

Bold

Greek

A WNEFLO

call gfont (ifont)

integer*4 ifontFontvalue
For generality a font value of 9 would reduce to a value of 1 on a device that supports
only the four fonts. Thus, fonts 2, 6, 10, etcwagss refer to an italic font, and 3, 7, 11,
etc., alvays will give a lold font.

The sample prograiabl.f makes use of thgfont(0) call to permit a quick perusal of
all fonts at plot time. & example if the mapping of symbol number is desired in Hel-
vetica-Bold, one plots the plot file generated by this progréBL on the PostScript
printer by the command

plotnps-F7 < TABL > PostScript_L anguage File

See the test progragwid.f.
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gframe

This is an extension of the frame() command. Normally a call for a page erase is only

performed after the user manually clicks the mouse or hitlékiebutton at the top of

the plotmsw or plotxvig presentation. Thgframe permits an automatic me  the next

page. The programmer can construct a button which is used to proceed to the next page.
call gframe (mode)
integer mode

If mode = 1, automatically go to the next page, else wait for user interaction.

If mode = 2, if the screen was resized, redréne windav to the nev CALPLOT 10x8

size, and then automatically go to the next page.

ginfo

Obtain information about the graphics state. this information can be usectopdalter
natve presentations according teadable screen area. For example, one may use hard-
ware fonts if there is enough space, bwereto simple vector fonts for very smallonk
areas.

ginfo (HasMouse, XminDev, YminDev, XmaxDev, YmaxDev,

XminClip, ¥minClip, Xmaxclip, ¥YmaxClip, Color)

integer HasMouse

Real XminDev, ¥YminDev, XmaxDev, YmaxDev

real XminClip, ¥minClip, Xmaxclip, Y¥YmaxClip

integer Color

HasMouse Tor true, O for false
XminDev, YminDev Display size in pixels
XmaxDe/, YmaxDev

XminCLip, YmIinClip  Current clip region in user
XmaxClip, YmaxClip  units

Color

See sample progratabl .f.

ginitf

Generalization opinitf. Initialize plot. For non-interacte dsplays, a binary graphics
meta-fle which is used as input to tlwalplot commands. Omn graphics terminal, this

will initiate the graphics displayUp to the invocation of this call, the user may use C
language IO to the screen. But once graphics are initialized, the user must use the
gwrtxt() andgrdtxt() to avoid ary interference with the display.

When a plot metalle is created, instead of creating the default plotXXXXX file as in
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pinit(), the user may control the naming and the redirection of output.
ginitf (plotstr,iconstr)
character plotstr* (*) Name of plot file
If plotstr = "plot’, open a unique file named plotXXXXX
If plotstr = "stdout’, write the plot command stream to
the standard output for redirection or piping into the
calplotcommand
If plotstr = "INTER' enter interactive mode if supported by
library
If plotstr = "anything else’, the output will be placed in a
file named ' anything else’.
character iconstr*(*) name of title to be placed on the
window manager frame, or when iconified.

An interesting aspect is that one canéhan interactve dot, then redirect the graphics to
an output file, and then return to the intenaetilot. This is indicated in the test program

button.f.
iconstr is the name that should appear on the taskbar of the wimdan interactve

program. This is useful if the windois minimized so that the program can be restarted

from the taskbar See sample progiaution.f.

gmesg

Put an informatie message on the top bar of the X11 andléws display This is \ery
useful in an interacte program for presenting information or program status.
gmesg (mesgstr)

character mesgstr* (*)
See sample progranew.f or clip.f.

gmove

Lift the pen and mee o the coordinates (xx,yy)

gmove (xx, yy)
real xx, yy
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grdtxt

Read a text string from the screen while in graphics mode. The input string is echoed,
and a user defined eraseykaases errors (For the PC this is a BackSpace). The input
string is read until either a RETURN is entered, or until the input string length is
exceeded.

For safety with ary input, the string should be blanked prior to input to remee the
dregs of previous input.

call grdtxt (text, lstr)

character text* (*) Sringto bereturned to program

integer*4 Istr  Length of string
See sample progragphtxt.f.

gread

Start plot on a ne page. On hardcgpoutput, the paper is aduced. Ora gaphics ter
minal, the display is erased.

gread (fnamestr, X0, YO0, Xlow, Ylow, Xhigh, Yhigh,

PageNum, scalx, Scaly)

character fnamestr* (*)

real X0, YO

real Xlow, Ylow, Xhigh, Yhigh

integer PageNum

real scalx, scaly

See sample progragnead.f.

gunit

All plot movements after this point will be in the units ohefd. Initially all movements
are in inches.
call gunit (str)
character str* (*)Either thestrings’CM’, e, ’in’” or "IN’
call gunit(’'in’)/* draw a square */
call plot(0.0,0.0,-3)
call plot(1.0,0.0,2)
call plot(1.0,1.0,2)
call gunit('cm’)
call plot(0.0,2.54,2)
call plot(0.0,0.0,2)
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gwidth

Make the width of all plotted linewidth user units.

call gwidth (width)

real*4 widthWdth of all linesdrawnin user units
A value ofwidth = 0.0 will be interpreted as the minimally resable width, and not as a
blank line. Since drawing a wide line takes time on most devices, the plasdrave an
option to turn dfline width. See sample progragwid.f.

gwrtxt

Write graphic t&t to the screen, using hardware character capability if possible. Xthe te
is displayed horizontally parallel to the x-axis.
call gwrtxt (xx,yy, text, flgbln)
real*4 xx  (xxyy) are coordinates of lower left corner of string
real*4yy
character text* (*)Text to be displayed, NULL terminated
integer*4 flgbln O - write text out
1 - overwrite existing output with blanks prior to write,
filling with the background color of the display
2 - display output in reversed video mode
For dmost all displays, no more than 80 characters can be displayed horizontally.

The text is written in using the current pen coloirgsd by the last call toewpen() with
argument < 1000. In the versed video mode, the default newpen(1) color willrdethe
background in the display box, and the normal background will be used foxthinte
general, this will yield a white writing on a black background for laser or printer output.
See test progragphtxt.

line

Draw a line, optionally using symbols to represents data points. This is an original CAL-
COMP call.
call line(x,y,n,inc,lintyp, inteq)
real*4 x(*) Arrayof abscissa
real*4 y(*) Array of ordinates
integer*4n Number of pointsin array to be plotted
integer*4inc  plot every inc’th point
thereare n*inc + inc + 1pointsin the array
integer*4 lintyp =0 plot symbol integat each abs(lintyp) point
=0 plot line only
<0 plot only symbols, no connecting line
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>0 plot symbols, with connecting line
integer*4inteq |If lintyp != 0, plot this symbol
The mapping of the value afiteq to a specific symbol is sha by the test program
tabl .f.

The arrayx(*)f1l and y(*) must hae thefirstv anddeltav entries placed into them by the
scale() routine. Note also the need for additional array storagenaen. See test pro-
gramtestl.f.

lined

call lined(x,y,n,inc,lintyp, inteq, ipat, xlen)
real*4 x(*) Arrayof abscissa
real*4y(*) Array of ordinates
integer*4n Number of pointsin array to be plotted
integer*4inc  plot every inc’th point
thereare n*inc + inc + 1pointsin the array
integer*4 lintyp !=0 plot symbol integat each abs(lintyp) point
=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line
integer*4inteq If lintyp != 0, plot this symbol
integer*4ipat  Binary pattern for display (0,31)
real*4 xlen Length in user units of each bit of the pattern
The mapping of thealue ofinteq to a specific symbol is shown by the test program
tabl.f.

The arrayx(*)f1 and y(*) must hae thefirstv anddeltav entries placed into them by the
scale() routine. Note also the need for additional array storagenuen. See test pro-
gramtestld.f.

newpen

Select pen color for the plot. This is an origi@ALPLOT call.

call newpen (ipen)

integer*4 ipenPen color
The mapping of colors is hardware dependgrn=0 indicates the background calor
which is not useful, unless one wishes verarite previous out, especially with shading.
0 < ipen < 1000 indicates a colorHardware devices with just 4 pen colors, will use a
mod operator to mappen=9 into the color foripen=1. The \alues1000 <= ipen <=
1100 are used to define halftone or color fill patterns for dteler() and shadet(). See
sample progranplttst.f for color selection. See sample progragngscl.f, grytst.f, or
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nseitst.f for colored (halftone) shading.

number

Corvert a floating point number to a character string, and plot the string (numiias).
is an originalCALCOMP call that has been extended to also use computer and scientif
notation.
call number (xpage, ypage, height, fpn, angle, ndec)
real*4 xpageX-coordinate of first lower left corner of number
xpage = 999.@ontinues with xpageset to the
final x-coordinate from the last call to symbol or number
real*4ypage  y-coordinate of first lower left corner of number
ypage = 999.@ontinues with ypageset to the
final y-coordinate from the last call to symbol or number
real*4 height  Height of each character plotted
real*4 fpn Number to be plotted
real*4 angle Plot number at angledegrees with respect to x-axis
integer*4 ndec Numerical precision of number
ndec- number of figures to the right of the decimal place
If ndec = -1 the floating point number will appear as
an integer. No decimal placeis plotted.

If ndec >= 1000 and <= 100&ponential FORTRAN format isinvoked
of the form Ew.d. The precision d is set by defining

ndec = 1000 + d\ote that all numbers are | eft justified.

For this exponential format, the total width is (d + 6) * height

If ndec >= 2000 and <= 200Scientific notation is used

The mantissa has a precision given by d, set by defining

ndec = 2000 + .dNote that all numbers are left justified.

For this exponential format, the total width about (d + 6)*height
The use ofndec >=1000 is an extension of the original definition made for these
libraries.

The cowention for character size, is that theght be the distance from the baseline
to the maximum symbol eletion, for ekample the distance from the base to the top if
the letterd or A. The cowention for the inter character spacing is that the character
with be equal to the height, with the actual charadtargf 0.6 * height of this space.
Thus thelower left corners of the tw2’'s in 22 are separated kyeight units, and the
space between the dveharacters is the.4 * height.

See sample progratabl f.
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pend

Gracefully terminate the plotting session.

call pend()
This is meant to replace the gitbt(0.0,0.0,999).

pinit

Initialize plot. For non-interacte dsplays, aplotXXXXX file which is used as input to
the calplot commands. Oran graphics terminal, this will initiate the graphics display
Up to the iwocation of this call, the user may use C language 1O to the screen. But once
graphics are initialized, the user must usegivetxt() andgrdtxt() to avoid ary interfer-
ence with the display.

call pinit ()

pinitf

Open the Initialize plot. For non-interaaidsplays, a binary graphics meta-file which is
used as input to thealplot commands. Oran graphics terminal, this will initiate the
graphics display Up to the invocation of this call, the user may use C language IO to the
screen. But once graphics are initialized, the user must ugpvtbe() and grdtxt() to
avad ary interference with the display.

When a plot metalle is created, instead of creating the default plotXXXXX file as in
pinit(), the user may control the naming and the redirection of output.
call pinitf (string)
character string* (*)Nameof plot file
If string = "plot’, open a unique file named plotXXXXX
If string = ’stdout’, write the plot command stream to
the standard output for redirection or piping into the
calplotcommand
If string = "anything else’, the output will be placed in a
file named 'anything else’.
All test programs direct output to a file for that program, eatl,f creates a plotile
TABL.
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plot

Move the pen from the current position to thevegi coordinates. Thiss an original
CALCOMP call.
call plot(x,y,ipen)
real*4 x (x,y) arethe desired position
real*4y
integer*4ipen -3 - pen up during move (hidden vector), establish new
origin at end of movement
-2 - pen down during move (drawn vector), establish new
origin at end of movement
+2 - pen down during move (drawn vector), do not establish
new origin at end of movement
+3 - pen up during move (drawn vector), do not establish
new origin at end of movement
999 - terminate plot after the move. For compatibility only,
use pend()

plotd

This connects the current point and the p@ipage, ypage) with a dashed line gen by
the patternpat. The attached example tests this routine. The idea is that tigeripat
is a number between 0 and 31 which definaseabit pattern, each of which represents a
pen moement ofxlen units. As each segment is plotted, the next bipat is interro-
gaed whether it is 0 or 1. A 1 represents a plotectat and a zero, an unplottecetor.
Because a sixth bit is implicitly assumed to be zero, certain patterns are just a linear shift
of others, e.g., 1 and 2, 1 and 4, etc. The unique pattesitesbée have ipat values of0,
1, 3,5 7,9 11, 13, 15, 21, 23, 27, and 31. The attached figure shows this correspon-
dence.

call plotd(xx,yy,ipat, xlen)

real*4 xx  x-coordinate at end of line

real*4yy y-coordinate at end of line

real*4 xlen Length in user units of each bit of the pattern

integer*4ipat  Binary pattern for display (0,31)
See sample progradtest.f.

Version 3.30 2-15 9 luly 2021



Computer Programsin Seismology - GSAC

plots

Initialize plot stream. This is an original CALCOMP call. wiaver, the use ofpinitf or
ginitf is preferred.

call plots (ibuf, nbuf, 1ldev)

integer*4 ibuf

integer*4 nbuf

integer*4 ldev
This is used for upward compatibility of old programs. This routine juskes pinit().

pltigd

A generalization of theing() routine, except that logarithmic scaling is supportéd.
addition, dashed lines are permitted. Ifeli$ from thdine() routine in that each point is
plotted, and that the coordinate arrays need nad &aling numbers put into them.
call pltlgd(x,y,n,x1,yl,deltax,deltay, lintyp, inteq, ht, nocx, nocy, ipat, xlen)
real*4 x(*) Array of abscissato be plotted
real*4 y(*) Array of ordinates to be plotted
integer*4n; Number of points to be plotted
real*4x1 If linear axis, thisisthe value at the left end
of the x-axis. If logarithmic, thisisthe log10of the
left end of the x-axis. Thiswill be the exponent displayed.
real*4yl If linear axis, thisisthe value at the left end
of they-axis. If logarithmic, thisisthe log10of the
left end of the y-axis. Thiswill be the exponent displayed.
real*4 deltax  If linear, thisis the number of units per basic
unit (inch or cm) along the x-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
real*4deltay  If linear, thisis the number of units per basic
unit (inch or cm) along the y-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
integer*4 lintyp !=0 plot symbol integat each abs(lintyp) point
=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line
integer*4inteq If lintyp != 0, plot this symbol
real*4 ht Height of symbol plotted on line
integer*4 nocx O - x-axisislinear
>0 - x-axisislogarithmic with this many cycles
integer*4nocy O - y-axisislinear
>0 - y-axisislogarithmic with this many cycles
integer*4ipat  Binary pattern for display (0,31)
real*4 xlen Length in user units of each bit of the pattern
See the sample prograstcur.f.
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pltlog

A generalization of théing() routine, except that I@githmic scaling is supported. It dif-
fers from theling() routine in that each point is plotted, and that the coordinate arrays
need not hae saling numbers put into them.
call pltlog(x,y,n,x1,yl,deltax,deltay, lintyp, inteq, ht, nocx, nocy)
real*4 x(*) Array of abscissato be plotted
real*4y(*) Array of ordinates to be plotted
integer*4n; Number of points to be plotted
real*4 x1 If linear axis, thisisthe value at the left end
of the x-axis. If logarithmic, thisis thelog10of the
left end of the x-axis. Thiswill be the exponent displayed.
real*4yil If linear axis, thisisthe value at the left end
of the y-axis. If logarithmic, thisis the log10of the
left end of the y-axis. Thiswill be the exponent displayed.
real*4 deltax  If linear, thisis the number of units per basic
unit (inch or cm) along the x-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
real*4 deltay  If linear, thisisthe number of units per basic
unit (inch or cm) along the y-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
integer*4 lintyp =0 plot symbol integat each abs(lintyp) point
=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line
integer*4inteq If lintyp != 0, plot this symbol
real*4 ht Height of symbol plotted on line
integer*4 nocx O - x-axisislinear
>0 - x-axisislogarithmic with this many cycles
integer*4 nocy O - y-axisislinear
>0 - y-axisislogarithmic with this many cycles
See sample progratstcur.f.

pltscl

A generalization of theall gscale call to include establishing scaling for kghmic
plots. Ifnocx is zero, linear scaling is performed by a call to the subroataie, while if
nocx is greater than 0, logarithmic scaling is performed to eraktegral number of
cycles. The plot is scaled to include the largest data value, |@iezsymay not be plot-
ted.

call pltscl (x,axlen,n,x1l,deltax,nocx)

real*4 x(*) Arrayto bescaledtofit axislength

real*4 axlen Length of axis

integer*4n Number of pointsin the array
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real*4*x1 A value returned by the program. For a linear
plot, this gives the user value at the lowest value of th axis,
while for logarithmic plotsthisisthelog10of the
lowest value.

real*4 *deltax  Conversion from user valuesto user coordinates.
For alinear plot, thisisthe number of user values per basic
user coordinate (cmor inch). For alogarithmic plot, this
isthe number of basic user units (cm or inch) per cycle.

integer*4 nocx > 0 - number of logarithmic cycles along the axis
0- axisislinear

{ > 0 - number of logarithmic cycles along the axis
0- axisislinear

See sample progratstcur.f.

gscale

This is used for automatic scaling of plot axes and for line call. array(i) is examined to
choose a nicerkt value, firstv abee, which is returned as array(npts) and a reasonable
increment, deltg which is returned as array(npts+abs(inc)). deitathe number of
array(i) units per inch. @ dbtain the plot space coordinates, programs compute actual
movement = (array(i) - firstv)/delta

This is used in conjunction witime().

The original CALPCOMP calicale is replaced by gscale since FORTRAN 90 preempts
the use of the nanseale.
call gscale(x,xaxlen,n,inc)
real*4 x(*) Arrayto bescaled
real*4 xaxlen  Length of axis on which array isto fit
integer*4n Number of pointsin the array
integer*4inc  Increment for plotting, e.g., plot each abs(inc)
point. A negative value indicates that the computed firstv
should be a maximum rather than a minimum.
See sample progralmerf.

shadep

Shade a polygon with the current pen color
shadep (narr, xarr, yarr)
integer narr
real xarr(*), yarr(*)

See sample progranaw.f, stars.f andgrid.f.
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shader

This shades a rectangular area usinfeifit patterns in the x- and y-directions. The
meaning of the pattern is describedderplotd. The only real difference is that this pat-
tern is generated in the device filter and not in the souvekfler eficieng. Thus this
differs fromplotd andlined in that the pattern is repeated with respect to the absolute
page coordinate, hence the pattern within a rectangular region is the same, but shifted,
when the rectangle is placed at different positions on the pagemdy imagine this as
having a uniform background pattern, and moving a winaross.

call shader(x1l,yl,x2,y2,ipatx,ipaty, xlen,ylen)

real*4 x1 (x1,y1)are one corner of the rectangle

real*4yl

real*4 x2 (x2,y2) are opposite corner of the rectangle

real*4y2

integer*4 ipatx bit pattern along the x-axis

integer*4 ipaty bit pattern along the y-axis

real*4 xlen length of each bit of the ipatx pattern
along the x-axis

real*4ylen length of each bit of the ipaty pattern
along the y-axis

If ipatx = 0 andipaty = O, then a solid fill is made using the the current shadadges
defined bynewpen(). See the test progranpattst.f, gryscl.f, and grytst.f.

shadet

This shades a triangular area using different patters in the x- and y- directions. The pat-
tern plotted is défied under the description of plotd(). The only minor problem is that
the plot pattern is generated in the haadevspecific plotilter, and not in the source\el
for efficieng. Thus this difers from plotd() and lined() in that the pattern is defined with
respect to the absolute page coordinate, heheepattern within the triangular region is
shifted within the triangle, when the triangle iswesbto dfferent positions on the page.
The underlying pattern isxied. In addition, the agreement of this pattern ofewdiht
devices will not be perfect, due to different hardware resolution.

call shadet (x1,yl,x2,y2,x3,y3,ipatx,ipaty, xlen, ylen)

real*4 x1 (x1,y1)are one corner of thetriangle

real*4yl

real*4 x2 (x2,y2) are another corner of the triangle
real*4y2

real*4 x3 (x2,y2)are third corner of the triangle
real*4y3

integer*4 ipatx bit pattern along the x-axis

integer*4 ipaty bit pattern along the y-axis

real*4 xlen length of each bit of the ipatx pattern
along the x-axis
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real*4 ylen length of each bit of the ipaty pattern
along the y-axis
If ipatx = O andipaty = O, then a solid fill is made using the the current shadadges
defined bynewpen(). See the test programitst.f for usage. In addition see the test pro-
gramspattst.f for more patterns andtest.f for the bit patterns.

shdsei

This is a special routine designed tadke sraded area plots of seismic traces, in a man-
ner that is very difcient at the sourcevel. The idea used is that this routine beoked
twice for each trace plotted, once to turn the shading on, and then after the trace is plot-
ted, to turn the shading off. The center line of the trace must beedeh plot space
coordinates. The hardwe specific plot filter will use this information to shade the trace
as it is plotted. The time axis of the trace can be parallel to either the x-axis or the y-axis.
Positve a negdive anplitude fill can be done.
call shdsei (x1,yl,ixy,istnd, iplmn)
real*4 x1 x-coordinate of the first point of the trace,
assuming that the first time sample has zero amplitude.
real*4yl y-coordinate of the first point of the trace,
assuming that the first time sample has zero amplitude.
If the trace is plotted parallel to the x-axis, then only the
y1 valueis meaningful since this states where the
amplitude = Olineis.
integer*4ixy  Flagto indicate whether thetime axisis parallel
to the x-axis (0) or the y-axis (1).
integer*4istnd Flag to indicate whether to turn strace shading on (1)
or off (0).
integer*4 iplmn (Flag to indicate whether positive amplitudes are to be
shaded (0) or negative amplitudes (1) or both (2).
If trace is plotted parallel to x-axis, then positive amplitudes
arey-values> y1.
See the test programaitst.f for simple usage anbeitst.f for use together with shading
to display trace attributes in addition.

symbol

Use symbol to plot a character or special symbol at the current positvondfferent
syntaxes are used, according to whether a string is plotted or just a single character or
special symbol.

This is an original CALCOMP call. Heever, the strict distinction between strings and

numbers in FORTRAN 77, means thabuf is a string and to select a special symbol
defined by an integen, one must usenbuf = char(m).
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call symbol (xpage, ypage, height, inbuf, angle, nchar)
real*4 xpagex-coordinate of first lower |eft corner of number
xpage = 999.@ontinues with xpageset to the
final x-coordinate fromthe last call to symbol or number
real*4ypage  y-coordinate of first lower |eft corner of number
ypage = 999.@ontinues with ypageset to the
final y-coordinate fromthe last call to symbol or number
real*4 height  Height of each character plotted
real*4 angle Plot string at angledegrees with respect to x-axis
character inbuf* (*)Character string to be plotted
integer*4 nchar If nchar > Qplot ncharcharacters of the string
If nchar < Oplot only a single symbol defined
by the number stored in inbuf(0). If nchar = -1
no lineis drawn from the last position to this coordinate.
If nchar < -1then a connecting lineis drawn.
Finally, if nchar < 1thefirst 16 symbolswill be
centered at the coordinates (xpage, ypage)
The cowention for character size, is that theight be the distance from the baseline to
the maximum symbol eletion, for example the distance from the base to the top if the
lettersl or A. The cowention for the inter character spacing is that the character with be
equal to the height, with the actual characiiénd 0.6 * height of this space. Thus the
lower left corners of the twA’s in AA are separated blgeight units, and the space
between the tar characters is th8.4 * height. This information is gien for positioning
of characters. See the test progrtatl.f for the mapping betweembuf and a speadi¢
symbol for ngaive values ofnchar..

call symbol(1.0,1.0,0.20, ' HELLO WORLD’,0.0,11)
plots string parallel to x-axis starting at (1.0,1.0)

call symbol(2.0,2.0,0.10,’0’,0.0,-1)
centers a square symbol at position (2.0,2.0)

where

Determine the current plotting point position in user coordinates. This is an original
CALCOMP call.
call where (xpage, ypage, fct)
real*4 *xpageX - coordinate of current position
real*4 *ypage vy - coordinate of current position
real*4 *fct A necessary parameter for upward compatibility
Always returned as 1.0

3. Internal Routines

Version 3.30 2-21 9 duly 2021



Computer Programsin Seismology - GSAC

The following are some of the internal routines used byCOWePLOT libraries. The
user need only note that these names are already taken, and that a user program must
avad defining these names,on general, using these names direcByce the gcc/g77
compilers are used, the underlying C routines cannot be directly called fromRADR

This section contains auxiliary routines and data structures required to implement the
CALPLOT package. For the most part, users must not redefipneofathese names or
attempt to use them. OtherwiSALPLOT will not function as desired.

Common Names

These are common to all routines.
common/Gecplot/owidth
common/Scplot/x0,y0
common/Xcplot/xold, yold, xcur, ycur
common/Ycplot/xstp, ystp
common/Zcplot/iunit, ifont

L ow level Subroutines

These are interfaces to theviteve C routines.
call dfclip()
call dfclos()
call dfcont ()
call dfcros()
call dfcurs()
call dferas()
call dffilp()
call dffilr()
call dffils ()
call dffilt ()
call dffont ()
call dfgint ()
call dfgott ()
call dfgsym()
call dfgwid()
call dfinfo()
call dfmesg()
call dfmove ()
call dfopen ()
call dfpenn ()
call dfread()
call dfspce()
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CHAPTER 3
C LIBRARY

This chapter introduces the C language interface tC#wd°LOT libraries. The chap-
ter first provides a simpleverview of the routines called in C. Next a detailed description
of the syntax for each user routine is provided. Then a descriptionvislguioof data
structures and internal routines that are necessary for the library operation, and whose
names in general must not be used in a user prograwoitb@nflict with the libraries.
Since some of thevolevd C routines are the same as the UNIX Versigoldi(3) calls,
they may still be used,\@n though the syntax may be slightly different. Finadlyset of
sample programs, together with graphic output, is provided to demonstrate syntax as well
to test the functioning of the library.

1. Introduction

In the description of the library calls,veeal different coordinates will be used. The
term user values describes the actual numbers that the odey with. For example in
plotting temperature versus time, the user may work v@tharfdsec. The use of the rou-
tines pltscl(), algaxe(), pltlgd(), pltlog() enable the user to not worry directly about the
mapping of the user values to display coordinates. In partitbéause of the interave
routine curuxy in conjunction with these four routines, reks the user of having to
transform interactie sreen coordinates back into user values.

The next term is user coordinates. This indicates the physical plotting coordinate on
the deice, which may be in units of cm or in according to the argument of the gunit()
call. For interactve analysis, the user may get absolute display coordinates from
curaxy(), or coordinates rele#i © the current origin and current plot scaling factor from
the call currxy().

2. Library Calls

This section presents ti@ALPLOT library calls. Each section\gss the purpose, the
syntax and other helpful notes. In addition, reference is made to sample programs which
better illustrate the use of the command.

The library calls supported and the general syntax &ea @i the function prototype
include filecalplot.h:

void algaxe (float xaxlen, float yaxlen, int nocx, int nocy,
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char *ttlx, char *ttly,int mtx,int mty, float x1,
float yl,float deltax,float deltay);
void axis (float xpage, float ypage,char *ititl, int nchar,
float axlen, float angle,float firstv,float deltav);
void curuxy (float *xx, float *yy, float x1, float yl, float deltax,
float deltay, int nocx, int nocy,char *ic);
void factor (float fact) ;
void frame (void );
void gframe (int mode );
void gclip (char *cmd, float xlow,float ylow, float xhigh, float yhigh );
void gcont (float xx, float yy);
void gcursor (char *ctyp);
void gend(int mode);
void gfont (int ifont);
void ginfo(int *HasMouse, float *XminDev, float *YminDev,
float *XmaxDev, float *¥YmaxDev, float *XminClip,
float *¥minClip, float *XmaxClip, float *¥Y¥maxClip,int *Color);
void ginitf (char *string, char *iconstr);
void gmesg(char *mesg);
void gmove (float xx, float yy);
void gread(char *fname, float X0, float YO0, float Xlow, float Ylow,
float Xhigh, float Yhigh, int PageNum, float scalx, float scaly);
void gwrtxt (float xx, float yy,char *text,int flgbln);
void grdtxt (char *text,int 1lstr);
void gunit (char *str);
void gwidth (float width);
void line(float x[],float y[],int n,int inc,int lintyp,int inteq);
void lined(float x[], float y[],int n,int inc,int lintyp,
int inteq, int ipat, float xlen);
void newpen (int 3j);
void number (float xpage, float ypage, float height, float £fpn,
float angle, int ndec);
void pend(void );
void pinit (void);
void pinitf (char *string);
void plot (float x,float y,int ipen);
void plotd(float xx, float yy,int ipat, float xlen);
void plots(int ibuf, int nbuf,int 1ldev);
void pltlgd(float *x,float *y,int n, float x1,float yl,
float deltax, float deltay,int lintyp,int inteq, float ht,
int nocx, int nocy, int ipat, float xlen);
void pltlog(float x[], float y[],int n, float x1, float yl1,
float deltax, float deltay,int lintyp,int inteq,
float ht,int nocx, int nocy);
void pltscl(float x[],float axlen,int n, float *x1,
float *deltax, int nocx);
void gscale(float x[],float xaxlen,int n,int inc);
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void shadep (int narr, float *xarr, float *yarr);

void shader (float x1, float yl, float x2, float y2,int ipatx,
int ipaty, float xlen, float ylen);

void shadet (float x1, float yl,float x2,float y2, float x3,
float y3,int ipatx,int ipaty, float xlen, float ylen);

void shdsei (float x1, float yl,int ixy,int istnd,int iplmn);

void symbol (float xloc, float yloc, float height, char *inbuf,
float angle, int nocar);

void where (float *xpag, float *ypag, float *fct);

/* interactive input */

void curixy(int *ix,int *iy,char *ic);

void curaxy (float *xx, float *yy,char *ic);

void currxy (float *xx,float *yy,char *ic);

void cross(int *ix,int *iy, char *s);

The following sections provide the detailed description of each routine.

algaxe

Usealgaxe to draw logarithmic or linear axes at the current origin.
algaxe (xaxlen, yaxlen,nocx,nocy, ttlx,ttly, mtx, mty,x1l,yl,deltax,deltay)
float xaxlen;length of x-axisin user units (inch or cm). If <=0 do not plot

float yaxlen; length of y-axis in user units (inch or cm). If <=0 do not plot

float x1; First value in x-axis

float y1; First value in y-axis

float deltax; Number of x-units per user unit (inch or cm) if linear
Length of cycle in user units (inch or cm) if logarithmic

float deltay; Number of y-units per user unit (inch or cm) if linear
Length of cycle in user units (inch or cm) if logarithmic

char *ttlx; x-axistitle

char *ttly; x-axistitle

int mtx; Number of charactersin x-axistitle

int mty; Number of charactersin y-axistitle

int nocx; Number of logarithmic cycles on x-axis. If == 0, linear plot

int nocy; Number of logarithmic cycles on y-axis. If == 0, linear plot

See sample progratstcur.c
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axis

Draw a linear axis scale.
axis (xpage, ypage, title, nchar, axlen, angle, firstv,deltav)
float xpage; x-coordinate of starting point of axisin user units
(inch or cm) relative to current origin

float ypage; y-coordinate of starting point of axisin user units
(inch or cm) relative to current origin

float axlen; Length of axisin user units (inch or cm)

float angle; Angle (degrees) that axis makes with the x-axis

float firstv; Value of axis at (xpage, ypage)

float deltav; Change in axis value between tic marks per unit

length (inch or cm). If deltav < 0, the value at (xpage, ypage)
isa maximum, and values decrease along the axis
char *title; Axistitle
int nchar; Number of charactersin title. >0 for tic marks,
numbers and title on counterclockwise side. <0 for tic marks,
numbers and title on clockwise side.
See the program examplee.c.

cur axy

For terminals with cursor input, turn the cursor on, and acquire the coordinates of-the cur
sor when ay character is typed on the terminal. Return this character to the calling pro-
gram.

curaxy (xx,yy, ic)

float *xx; Xx-coordinate of cursor inuser coordinates

float *yy; y-coordinate of cursor in user coordinates
char *ic; character returned with cursor coordinates. Must be defined
aschar ic[2];
If this is used with a library that does not support intevadatirsor input, then thealues
returned arex = 0.0, yy= 0.0, and ic="". See sample progratstcrs.c
curixy

For terminals with cursor input, turn the cursor on, and acquire the coordinates of-the cur
sor when ay character is typed on the terminal. Return this character to the calling pro-
gram. Thecoordinates returned are in the pseudoscreen coordinategeréatn aigin
at the lower left corneifhe coordinates are effeatly 0.001 inches.

curixy (ix, iy, ic)

int *ix; x-coordinate of cursor in plot coordinates

int *iy; y-coordinate of cursor in plot coordinates
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char *ic; character returned with cursor coordinates. Must be defined
as char ic[2];
If this is used with a library that does not support intevadtirsor input, then thealues
returned aréx = 0,iy= 0, and ic="". This is not too useful for the uséut this primi-

tive is required to support the other three cursor input routirgee sample program
tsters.c

currxy

For terminals with cursor input, turn the cursor on, and acquire the coordinates of-the cur
sor when ay character is typed on the terminal. Return this character to the calling pro-
gram. The coordinates returned are user coordinateveetathe current origin.

currxy (xx,yy, ic)

float *xx; X-coordinate of cursor inuser coordinates

float *yy; y-coordinate of cursor in user coordinates
char *ic; character returned with cursor coordinates. Must be defined
as char ic[2];
If this is used with a library that does not support interadatirsor input, then thealues
returned arex = 0.0, yy= 0.0, and ic="". See sample program stcrs.c
Curuxy

This procedure is used for interaetiaursor graphics. By defining the parameters and
drawing with algaxe, pltlog, pltscl and pltlgd, the screen coordinates areeciaal to user
coordinates.

curuxy (xx,yy, x1,yl,deltax, deltay, nocx, nocy, ic)

float *xx; X-coordinateof cursor in user coordinates

float *yy; y-coordinate of cursor in user coordinates
float x1, User value of left side of x-axis
float y1; User value of bottom side of y-axis
float deltax; Number of x-units per user unit (inch or cm) if linear
Length of cycle in user units (inch or cm) if logarithmic
float deltay; Number of y-units per user unit (inch or cm) if linear
Length of cycle in user units (inch or cm) if logarithmic
int nocx; Number of logarithmic cycles on x-axis. If == 0, linear plot
int nocy; Number of logarithmic cycles on y-axis. If == 0, linear plot
char *ic; character returned with cursor coordinates. Must be defined
as char ic[2];
If this is used with a library that does not support intevadatirsor input, then thealues
returned arex = 0.0, yy= 0.0, and ic="". See sample progratstcur.c
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factor

Usefactor to scale all plot mees by fact. fact < 1.0 makes the plot uniformly smaller,
while plot > 1.0 makes the plot uniformly larger than normal.

factor (fact)

float fact; Multiply all moves by fact

frame

Start plot on a ne page. On hardcgpoutput, the paper is aduced. Ora gaphics ter
minal, the display is erased.

frame ()
See sample progratabl.c.

gclip

Define a clip region for plots.
void gclip(cmdstr, xlow, ylow, xhigh, yhigh)

char *cmdstr;

float xlow, xhigh, ylow, yhigh;
Define a clipping rectangle bounded by the coordinatesv(xlow) (xhigh, yhigh) if
cmdstr = "ON" or remee dl clip regions is cmdstr = "OFF" See sample progrdmits
ton.c, new.c or stars.c.

gcont

Draw a line in the current color from the current point to the coordinates (xx,yy) Start
plot on a n& page. On hardcgpoutput, the paper is aduiced. Ora gaphics terminal,
the display is erased.

gcont (xx, yy)

real xx, yy
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geur sor

Define the cursor to be used for interaetprograms. The cursor can either be a haméw
cursor or an XOR cursor The hardware cursor will whys be seen, but the XOR color
may be dificult to see with some colors.

Although hardvare cursor if preferred since it can be easily seen against all back-
grounds, interesting fefcts can be created if a different cursor is combined with the
rectabgulathr region defined by tlhg=1ip () call. In this case the hardware cursor
appears outside the rectangular clip region and the software cursor within.

gcursor (cursorstr)

char *cursorstr;

The character string defines the cursor type:

"Arrow" Hardware arrav cursor
"Xorarron"  XOR arrow cursor
"Crosshair®  XORcrosshair

"Plus" XORplus
"Box" Draw a box
(see cdra.c example)
"Rubber" Drav rubber band line
(see cdra.c example)
"Off" Returnto previous cursor

(this only works back to oneue)

The sample programew.c exeacises the cursoit also demonstrates othe cursor
works when a rectangular clip region is defined. For example, one garaheosshairs
within a rectangular region but the cursoverés to the hardare arrev cursor outside
this region.

gframe

This is an extension of the frame() command. Normally a call for a page erase is only

performed after the user manually clicks the mouse or hitlékiebutton at the top of

the plotmsw or plotxvig presentation. Thgframe permits an automatic me  the next

page. The programmer can construct a button which is used to procede to the next page.
call gframe (mode)
integer mode

If mode = 1, automatically go to the next page, else wait for user interaction.

If mode = 2, if the screen was resized, redréne windav to the nev CALPLOT 10x8

size, and then automatically go to the next page.
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gend

Gracefully terminate the plotting session. this is atersion ofpend() which is nav
gend(0). For interactve gaphics dners, agend(1) forces a termination of the graphics
window. The user will not hee o manually hit thepuit button.

gend (int mode)
This is meant to replace the qdbbt(0.0,0.0,999).

gfont

Change the font in use by tlsgmbol() call. By defnition there is no upper limit to the
number of fonts used. All plot ahers support the following. See the documentation for
the specific plotting device for more detail.

Fonts Supported
Font Number Font

Hardware default ornvarride
Reqular

Italic

Bold

Greek

A WNEFLO

The sample progratabl.c makes use of thgfont(0) call to permit a quick perusal of all
fonts at plot time. Forxample if the mapping of symbol number is desired in eteta-
Bold, one plots the plot file generated by this progr&AiBL on the PostScript printer by
the command

plotnps-F7 < TABL > PostScript_Language File

gfont (ifont)

int ifont; Fontvalue
For generality a font value of 9 would reduce to a value of 1 on a device that supports
only the four fonts. Thus, fonts 2, 6, 10, etcwagis refer to an italic font, and 3, 7, 11,
etc., alvays will give a lold font. See the test progragwid.c.
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ginfo

Obtain information about the graphics state. this information can be usectopdalter
natve presentations according teadable screen area. For example, oen may use hard-
ware fonts if there is enough space, bwereto simple vector fonts for very smallonk
areas.

ginfo (HasMouse, XminDev, Y¥YminDev, XmaxDev, YmaxDev,

XminClip, ¥minClip, Xmaxclip, ¥YmaxClip, Color)

int *HasMouse.

float *XminDev, *YminDev, *XmaxDev, *YmaxDev;

float *XminClip, *¥YminClip, *Xmaxclip, *¥YmaxClip;

int *Color;

HasMouse Tor true, O for false
XminDev, YminDev Display size in pixels
XmaxDev, YmaxDev

XminCLip, YmIinClip  Current clip region in user
XmaxClip, YmaxClip  units

Color

See sample progratabl.c.

ginitf

Generalization opinitf. Initialize plot. For non-interacte dsplays, a binary graphics
meta-fle which is used as input to tlwalplot commands. Omn graphics terminal, this

will initiate the graphics displayUp to the invocation of this call, the user may use C
language IO to the screen. But once graphics are initialized, the user must use the
gwrtxt() andgrdtxt() to avoid ary interference with the display.

When a plot meta-file is created, instead of creating thauttgblotXXXXX file as in
pinit(), the user may control the naming and the redirection of output.
ginitf (plotstr,iconstr)
char *plotstr; Name of plot file
If plotstr = "plot", open a unique file named plotXXXXX
If plotstr = "stdout”, write the plot command stream to
the standard output for redirection or piping into the
calplotcommand
If plotstr = "INTER" enter interactive mode if supported by
library
If plotstr = "anything else", the output will be placed in a
file named "anything else”.
char *iconstr; name of title to be placed on the
window manager frame, or when iconified.
An interesting aspect is that one canéhan interactve dot, then redirect the graphics to
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an output file, and then return to the intenaziiot. This is indicated in the test program
button.c.

iconstr is the name that should appear on the taskbar of the wiimdan interactve
program. This is useful if the windois minimized so that the program can be restarted
from the taskbar See sample progtaution.c.

gmesg

Put an informatie message on the top bar of the X11 ontléws display This is \ery
useful in an interacte program for presenting information or program status.
gmesg (mesgstr)

char *mesgstr;
See sample progranaw.c or clip.c.

gmove

Lift the pen and mee o the coordinates (xx,yy)

gmove (xx,yy)
real xx, yy

gread

Start plot on a ne page. On hardcgpoutput, the paper is adaced. Ora gaphics ter
minal, the display is erased.

gread (fnamestr, X0, YO0, Xlow, Ylow, Xhigh, Yhigh,

PageNum, scalx, Scaly)

char *fnamestr;

float X0, YO;

float Xlow, Ylow, Xhigh, Yhigh;

int PageNum;

float scalx, scaly;
See sample progragnead.c andcdraw,c.

grdtxt

Read a text string from the screen while in graphics mode. The input string is echoed,
and a user defined eraseykaases errors (For the PC this is a BackSpace). The input
string is read until either a RETURN is entered, or until the input string length is
exceeded.
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For safety with ary input, the string should be blanked prior to input to remee the
dregs of previous input.

grdtxt (text, 1str)

char *text; 3ringto bereturnedto program

int Istr; Length of string
One in general can not use tden() routine to dehe the string, since it only reads up
to the null characteiThis is best safely set up using macr&ee sample progragph-
txt.c.

##define NCHAR 10
char string[NCHAR];
grdtxt (string, NCHAR) ;

gunit

All plot movements after this point will be in the units ohefd. Initially all movements
are in inches.
gunit (str)
char *str; Either thestrings"CM", "cm", "in" or "IN"
gunit ("in");/* draw a square */
plot (0.0,0.0,-3);
plot(1.0,0.0,2);
plot(1.0,1.0,2);
gunit ("ecm") ;
plot (0.0,2.54,2);
plot (0.0,0.0,2);

gwidth

Make the width of all plotted linewidth user units.

gwidth (width)

float width; Width of all lines drawn in user units
A value ofwidth = 0.0 will be interpreted as the minimally resolvable width, and not as a
blank line. Since drawing a wide line &ktime on most devices, the ploters have an
option to turn dflinewidth. Seesample programwid.c.
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gwrtxt

Write graphic text to the screen, using hardware character capability if possiblextThe te
is displayed horizontally parallel to the x-axis.

gwrtxt (xx,yy, text, f1gbln)

float xx; (xx,yy) are coordinates of lower |eft corner of string

float yy;
char *text; Text to be displayed, NULL terminated
int flgbln; 0 - writetext out

1 - overwrite existing output with blanks prior to write,
filling with the background color of the display
2 - display output in reversed video mode
For dmost all displays, no more than 80 characters can be displayed horizontally.

The text is written in using the current pen coloiirted by the last call toewpen() with
argument < 1000. In the versed video mode, the default newpen(1) color will define the
background in the display box, and the normal background will be used for the text. In
general, this will yield a white writing on a black background for laser or printer output.
See test progragphtxt.

line

Draw a line, optionally using symbols to represents data points.
line(x,y,n, inc, lintyp, inteq)
float x[]; Arrayof abscissa

float y[]; Array of ordinates
int n; Number of pointsin array to be plotted
int inc; plot every inc’th point
there are n*inc + inc + 1pointsin the array
int lintyp; 1=0 plot symboal intecat each abs(lintyp) point

=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line
int inteq; If lintyp 1= 0, plot this symbol
The mapping of the value ofiteq to a specific symbol is skm by the test program
tabl.c.

The arraysq[] andy[] must hae the firstv and deltav entries placed into them by the
gscalg() routine. Note also the need for additional array storagerum. See test pro-
gramtestl.c.
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lined

lined(x,y,n, inc, lintyp, inteq, ipat, xlen)
float x[]; Arrayof abscissa

float y[]; Array of ordinates
int n; Number of pointsin array to be plotted
int inc; plot every inc’'th point
thereare n*inc + inc + 1pointsin the array
int lintyp; 1=0 plot symbol intecat each abs(lintyp) point

=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line

int inteq; If lintyp != 0, plot this symbol
int ipat; Binary pattern for display (0,31)
float xlen; Length in user units of each bit of the pattern

The mapping of thealue ofinteq to a specific symbol is shown by the test program
tabl.c.

The arrays([] andy[] must hae the firstv and deltav entries placed into them by the
gscalg() routine. Note also the need for additional array storagerum. See test pro-
gramtestid.c.

newpen

Select pen color for the plot.

newpen (ipen)

int ipen; Pen color
The mapping of colors is hardware dependg@n=0 indicates the background calor
which is not useful, unless one wishes verarite previous out, especially with shading.
0 < ipen < 1000 indicates a colorHardware devices with jsut 4 pen colors, will use a
mod operator to mappen=9 into the color foripen=1. The \alues1000 <= ipen <=
1100 are used to define halftone or color fill patterns for dheder() and shadet(). See
sample progranplttst.c for color selection. See sample progragngscl.c, grytst.c, or
nseitst.c for colored (halftoned) shading.
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number

Corvert a floating point number to a character string, and plot the string (number).
number (xpage, ypage, height, fpn, angle, ndec)
float xpage; x-coordinate of first lower left corner of number
xpage = 999.@ontinues with xpageset to the
final x-coordinate fromthe last call to symbol or number
float ypage; y-coordinate of first lower left corner of number
ypage = 999.@ontinues with ypageset to the
final y-coordinate fromthe last call to symbol or number
float height; Height of each character plotted

float fpn; Number to be plotted
float angle; Plot number at angledegrees with respect to x-axis
int ndec; Numerical precision of number

ndec- number of figures to the right of the decimal place
If ndec = -1the floating point number will appear as
an integer. No decimal placeis plotted.

If ndec >= 1000an exponential FORTRAN format is invoked
of the form Ew.d. The precision d is set by defining

ndec = 1000 + .d\ote that all numbers are | eft justified.

For this exponential format, the total width is (d + 6) * height

If ndec >= 2000 and <= 200Scientific notation is used

The mantissa has a precision given by d, set by defining

ndec = 2000 + .dNote that all numbers are left justified.

For this exponential format, the total width about (d + 6)*height
The use ofndec >=1000 is an extension of the original definition made for these
libraries.

The cowention for character size, is that theight be the distance from the baseline
to the maximum symbol eletion, for ekample the distance from the base to the top if
the letterd or A. The cowention for the intercharacter spacing is that the character
with be equal to the height, with the actual charadtargf 0.6 * height of this space.
Thus thelower left corners of the tw2’'s in 22 are separated byeight units, and the
space between the dveharacters is th@.4 * height.

See sample progratabl.c.
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pend

Gracefully terminate the plotting session.

pend ()
This is meant to replace the gitbt(0.0,0.0,999).

pinit

Initialize plot. For non-interacte dsplays, aplotXXXXX file which is used as input to
the calplot commands. Oran graphics terminal, this will initiate the graphics display
Up to the iwocation of this call, the user may use C language 1O to the screen. But once
graphics are initialized, the user must usegivetxt() andgrdtxt() to avoid ary interfer-
ence with the display.

pinit ()

pinitf

Open the Initialize plot. For non-interaaidsplays, a binary graphics meta-file which is
used as input to thealplot commands. Oran graphics terminal, this will initiate the
graphics display Up to the invocation of this call, the user may use C language IO to the
screen. But once graphics are initialized, the user must ugpvtbe() and grdtxt() to
avad ary interference with the display.

When a plot metalle is created, instead of creating the default plotXXXXX file as in
pinit(), the user may control the naming and the redirection of output.
pinitf (string)
char *string; Nameof plotfile
If string = "plot”, open a unique file named plotXXXXX
If string = "stdout", write the plot command stream to
the standard output for redirection or piping into the
calplotcommand
If string = "anything else", the output will be placed in a
file named "anything else".
All test programs direct output to def for that program, e.gtabl.c creates a plotile
TABL.
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plot

Move the pen from the current position to theegi coordinates.
plot (x,y, ipen)

float x; (x,y) arethe desired position
float y;
int ipen; -3 - pen up during move (hidden vector), establish new

origin at end of movement

-2 - pen down during move (drawn vector), establish new
origin at end of movement

+2 - pen down during move (drawn vector), do not establish
new origin at end of movement

+3 - pen up during move (drawn vector), do not establish
new origin at end of movement

999 - terminate plot after the move. For compatibility only,
use pend()

plotd

This connects the current point and the p@ipage, ypage) with a dashed line gen by
the patterripat. The attached example tests this routine. The idea is that tiyeriiat
is a number between 0 and 31 which definageabit pattern, each of which represents a
pen moement ofxlen units. As each segment is plotted, the next bipat is interro-
gated whether itis 0 or 1. A 1 represents a plottectar and a zero, an unplottectetor.
Because a sixth bit is implicitly assumed to be zero, certain patterns are just a linear shift
of others, e.g., 1 and 2, 1 and 4, etc. The unique pattesitebée have ipat values of0,
1, 3,5 7,9 11, 13, 15, 21, 23, 27, and 31. The attached figure shows this correspon-
dence.

plotd (xx, yy, ipat, xlen)

float xx; x-coordinate at end of line

float yy; y-coordinate at end of line
float xlen; Length in user units of each bit of the pattern
int ipat; Binary pattern for display (0,31)

See sample progradtest.c.

plots

Initialize plot stream. The use pinitf or ginitf is preferred.
plots (ibuf, nbuf, 1ldev)
int ibuf;
int nbuf;
int ldev;
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This is used for upward compatibility of old programs. This routine juskes pinit().

pltigd

A generalization of theine() routine, except that logarithmic scaling is supportéad.

addition, dashed lines are permitted. Ifeh$ from thdine() routine in that each point is

plotted, and that the coordinate arrays need nad &aling numbers put into them.
pltlgd(x,y,n,x1,yl,deltax,deltay, lintyp, inteq, ht, nocx, nocy, ipat, xlen)
float x[]; Array of abscissato be plotted

float y[]; Array of ordinates to be plotted
int n; Number of points to be plotted
float x1; If linear axis, thisisthe value at the left end

of the x-axis. If logarithmic, thisisthelog10of the
left end of the x-axis. Thiswill be the exponent displayed.
float y1; If linear axis, thisisthe value at the left end
of the y-axis. If logarithmic, thisis thelog10of the
left end of the y-axis. Thiswill be the exponent displayed.
float deltax; If linear, thisis the number of units per basic
unit (inch or cm) along the x-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
float deltay; If linear, thisis the number of units per basic
unit (inch or cm) along the y-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
int lintyp; 1=0 plot symbol intecat each abs(lintyp) point
=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line

int inteq; If lintyp != 0, plot this symbol
float ht; Height of symbol plotted on line
int nocx; 0 - x-axisislinear

>0 - x-axisislogarithmic with this many cycles
int nocy; 0 - y-axisislinear

>0 - y-axisislogarithmic with this many cycles
int ipat; Binary pattern for display (0,31)
float xlen; Length in user units of each bit of the pattern

See the sample prograstcur.c.
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pltlog

A generalization of théing() routine, except that I@githmic scaling is supported. It dif-
fers from theling() routine in that each point is plotted, and that the coordinate arrays
need not hae saling numbers put into them.
pltlog(x,y,n,x1l,yl,deltax,deltay, lintyp, inteq, ht, nocx, nocy)
float x[]; Array of abscissato be plotted

float y[1; Array of ordinates to be plotted
int n; Number of points to be plotted
float x1; If linear axis, thisisthe value at the left end

of the x-axis. If logarithmic, thisis thelog10of the
left end of the x-axis. Thiswill be the exponent displayed.
float y1; If linear axis, thisisthe value at the left end
of the y-axis. If logarithmic, thisis the log10of the
left end of the y-axis. Thiswill be the exponent displayed.
float deltax; If linear, thisis the number of units per basic
unit (inch or cm) along the x-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
float deltay; If linear, thisis the number of units per basic
unit (inch or cm) along the y-axis. If logarithmic, thisis the number
of basic units(inch or cm) per cycle of the logarithmic axis.
int lintyp; 1=0 plot symbol intecat each abs(lintyp) point
=0 plot line only
<0 plot only symbols, no connecting line
>0 plot symbols, with connecting line

int inteq; If lintyp != 0, plot this symbol
float ht; Height of symbol plotted on line
int nocx; 0 - x-axisislinear
>0 - x-axisislogarithmic with this many cycles
int nocy; 0 - y-axisislinear

>0 - y-axisislogarithmic with this many cycles
See sample progratstcur.c.

pltscl

A generalization of theall gscale call to include establishing scaling for kghmic
plots. If nocx is zero, linear scaling is performed by a call to the subrogtcede, while
if nocx is greater than 0, logarithmic scaling is performed toaraktegral number of
cycles. The plot is scaled to include the largest data value, |@iezsymay not be plot-
ted.

pltscl (x,axlen, n,x1l,deltax, nocx)

float x[]; Arrayto bescaledtofit axislength

float axlen; Length of axis

int n; Number of pointsin the array
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float *x1; A value returned by the program. For a linear
plot, this gives the user value at the lowest value of th axis,
while for logarithmic plotsthisisthelog10of the
lowest value.

float *deltax;  Conversion from user values to user coordinates.
For alinear plot, thisis the number of user values per basic
user coordinate (cmor inch). For alogarithmic plot, this
isthe number of basic user units (cm or inch) per cycle.

int nocx; > 0 - number of logarithmic cycles along the axis
0- axisislinear

{ > 0 - number of logarithmic cycles along the axis
0- axisislinear

See sample progratstcur.c.

gscale

This is used for automatic scaling of plot axes and for line call. array]i] is examined to
choose a nicerkt value, firstv abee, which is returned as array[npts] and a reasonable
increment, deltg which is returned as array[npts+abs(inc)]. delis the number of
array[i] units per inch. @ dbtain the plot space coordinates, programs compute actual
movement = (array][i] - firstv)/delta

This is used in conjunction witime().
gscale (x,xaxlen,n, inc)
float x[]; Arraytobescaled

float xaxlen; Length of axis on which array isto fit
int n; Number of pointsin the array
int inc; Increment for plotting, e.g., plot each abs(inc)

point. A negative value indicates that the computed firstv
should be a maximum rather than a minimum.
See sample progralme.c.

shadep

Shade a polygon with the current pen color
shadep (narr, xarr, yarr)
integer narr
real xarr(*), yarr(*)

See sample progran@aw.c, stars.c andgrid.c.
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shader

This shades a rectangular area usinfeifit patterns in the x- and y-directions. The
meaning of the pattern is describedderplotd. The only real difference is that this pat-
tern is generated in the device filter and not in the souvekfler eficieng. Thus this
differs fromplotd andlined in that the pattern is repeated with respect to the absolute
page coordinate, hence the pattern within a rectangular region is the sargiiftbd,
when the rectangle is placed atfeliént positions on the page. You may imagine this as
having a uniform background pattern, and moving a winaross.

shader (x1,yl,x2,y2, ipatx, ipaty, xlen, ylen)

float x1; (x1,y1)are one corner of the rectangle
float y1;
float x2; (x2,y2) are opposite corner of the rectangle
float y2;
int ipatx; bit pattern along the x-axis
int ipaty; bit pattern along the y-axis
float xlen; length of each bit of the ipatx pattern
along the x-axis
float ylen; length of each bit of the ipaty pattern
along the y-axis

If ipatx = 0 andipaty = O, then a solid fill is made using the the current shadadges
defined bynewpen(). See the test progranpattst.c, gryscl.c, and grytst.c.

shadet

This shades a triangular area usindedé@nt patters in the x- and y- directions. The pat-
tern plotted is defined under the description of plotd(). The only minor problem is that
the plot pattern is generated in the hardware specificifigat Bnd not in the source\el
for efficieng. Thus this differs from plotd() and lined() in that the pattern igddfwith
respect to the absolute page coordinate, heheegpattern within the triangular region is
shifted within the triangle, when the triangle iswesbto dfferent positions on the page.
The underlying pattern isxied. In addition, the agreement of this pattern ofewdiht
devices will not be perfect, due to different hardware resolution.

shadet (x1,yl,x2,y2,x3,y3, ipatx, ipaty, xlen, ylen)

float x1; (x1,y1)are one corner of thetriangle
float y1;

float x2; (x2,y2) are another corner of the triangle
float y2;

float x3; (x2,y2)are third corner of the triangle
float y3;

int ipatx; bit pattern along the x-axis

int ipaty; bit pattern along the y-axis

float xlen; length of each bit of the ipatx pattern

along the x-axis
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float ylen; length of each bit of the ipaty pattern
along the y-axis
If ipatx = 0 andipaty = O, then a solid fill is made using the the current shadadges
defined bynewpen(). See the test programitst.c for usage. In addition see the test pro-
gramspattst.c for more patterns andtest.c for the bit patterns.

shdsei

This is a special routine designed tadke sraded area plots of seismic traces, in a man-
ner that is very dicient at the sourcevel. The idea used is that this routine beoked
twice for each trace plotted, once to turn the shading on, and then after the trace is plot-
ted, to turn the shadingfofThe center line of the trace must be defined in plot space
coordinates. The hardware specific plot filter will use this information to shade the trace
as it is plotted. The time axis of the trace can be parallel to either the x-axis or the y-axis.
Positve a negdive anplitude fill can be done.
shdsei (x1,yl, ixy, istnd, iplmn)
float x1; x-coordinate of the first point of the trace,
assuming that the first time sample has zero amplitude.
float y1; y-coordinate of the first point of the trace,
assuming that the first time sample has zero amplitude.
If the trace is plotted parallel to the x-axis, then only the
y1 valueis meaningful since this states where the
amplitude = Olineis.

int ixy; Flag to indicate whether the time axisis parallel
to the x-axis (0) or the y-axis (1).

int istnd; Flag to indicate whether to turn strace shading on (1)
or off (0).

int iplmn; (Flag to indicate whether positive amplitudes are to be

shaded (0) or negative amplitudes (1) or both (2).

If trace is plotted parallel to x-axis, then positive amplitudes

arey-values> y1.
See the test programatst.c for simple usage anaseitst.c for use together with shading
to display trace attributes in addition.

symbol

Use symbol to plot a character or special symbol at the current positvondfferent
syntaes are used, according to whether a string is plotted or just a single character or
special symbol.
symbol (xpage, ypage,height, inbuf, angle, nchar)
float xpage; x-coordinate of first lower |eft corner of number
xpage = 999.@ontinues with xpageset to the
final x-coordinate fromthe last call to symbol or number
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float ypage; y-coordinate of first lower left corner of number

ypage = 999.@ontinues with ypageset to the

final y-coordinate from the last call to symbol or number
float height; Height of each character plotted

float angle; Plot string at angledegrees with respect to x-axis
char *inbuf; Character string to be plotted
int nchar; If nchar > Qplot ncharcharacters of the string

If nchar < Oplot only a single symbol defined

by the number stored in inbuf[0]. If nchar = -1

no lineis drawn from the last position to this coordinate.

If nchar < -1then a connecting lineis drawn.

Finally, if nchar < 1thefirst 16 symbolswill be

centered at the coordinates (xpage, ypage)
The cowention for character size, is that theight be the distance from the baseline to
the maximum symbol eletion, for example the distance from the base to the top if the
lettersl or A. The cowention for the intercharacter spacing is that the character with be
equal to the height, with the actual characiiénd 0.6 * height of this space. Thus the
lower left corners of the twA’s in AA are separated blgeight units, and the space
between the tev characters is th8.4 * height. This information is gien for positioning
of characters. See the test progratl.c for the mapping betweembuf and a spedcit
symbol for ngaive values ofnchar..

symbol(1.0,1.0,0.20, "HELLO WORLD",0.0,11);
plots string parallel to x-axis starting at (1.0,1.0)

symbol(2.0,2.0,0.10,"0",0.0,-1);
centers a square symbol at position (2.0,2.0)

where

Determine the current plotting point position in user coordinates.
where (xpage, ypage, fct)
float *xpage; X - coordinate of current position
float *ypage; vy - coordinate of current position
float *fct; A necessary parameter for upward compatibility
Always returned as 1.0

3. Internal Routines

The following are internal routines used by these libraries. The user need only note
that these names are already taken, and that a user programvamistedining these
names qrin general, using these names directly.
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This section contains auxiliary routines and data structures required to implement the
CALPLOT package. For the most part, users must not redefipefathese names or
attempt to use themOtherwiseCALPLOT will not function as desired. The number of
externally defined variables that may be inadvertently accessed is large for the weeracti
versions of this package. Thus the user is cautioned to be very careful when using the C
extern directive. Except for thegintxt (), gomesg (), gottxt (), these reseed
routines and variables befin with the prefixies, dp_, dv_, di_ordo .

#ifndef INT
#ifdef MSDOS
f#define INT long
#felse

#define INT int
#fendif

#fendif

extern double dc_Nxpi;

extern double dc_Nypi;

extern double dc_scalefac;

extern double dc_xoff;

extern double dc_xscale;

extern double dc_yoff;

extern double dc_yscale;

extern INT dc_ClipRight, dc_ClipTop, dc_ClipBottom, dc_ClipLeft;

extern INT dc_ClipRight_sv, dc_ClipTop_sv, dc_ClipBottom_sv, dc_ClipLeft_sv;

extern INT dc_color;

extern INT dc_ColorInfo;

extern INT dc_curfont;

extern INT dc_curpen;

extern INT dc_hardwarefill;

extern int dc_hasmouse;

extern INT dc_herelinewidth ;

extern INT dc_iseps;

extern INT dc_left, dc_bottom, dc_right, dc_top;

extern INT dc_linewidth;

extern INT dc_mapcurpen;

extern INT dc_newlinewidth;

extern INT dc_oldxl, dc_oldyl;

extern INT dc_rotate;

extern INT dc_sdx;

extern INT dc_shadeoff;

extern INT dc_shdcur;

extern INT dc_shdon;

extern INT dc_xlinewidth;

extern INT dc_ylinewidth;

extern INT dp_ClipRightSave, dp_ClipLeftSave,
dp_ClipTopSave, dp_ClipBottomSave;

extern INT dv_lineclip (INT *x0,INT *z0,INT *x1,

Version 3.30 3-23 9 luly 2021



Computer Programsin Seismology - GSAC

INT *zl1l, INT dc_left, INT dc_bottom, INT dc_right, INT dc_top);
int is_long;
extern struct Geplot Gepl;
extern void (*do_arc) (INT Xi,INT Yi, INT X0, INT YO,INT X1,INT Y1);
extern void (*do_circle) (INT Xi, INT Yi, INT r);
extern void (*do_clip) (INT cmd, INT X0, INT YO, INT X1,INT Y1);
extern void (*do_cont) (INT X0, INT YO);
extern void (*do_cross) (int *X0,int *YO0, char *c);
extern void (*do_cursor) (INT curstyp);
extern void (*do_erase) (INT mode) ;
extern void (*do_£fillp) (INT n, INT *x, INT *y);
extern void (*do_f£fillr) (INT XO, INT YO, INT X1,INT Y1,
INT patx, INT paty, INT lenx, INT leny);
void (*do_£ills) (INT X0, INT YO,INT ixy,INT istnd, INT iplmn);
extern void (*do_f£fillt) (INT X0, INT YO, INT X1, INT Y1, INT X2, INT Y2,
INT patx, INT paty, INT lenx, INT leny);
void (*do_font) (INT Xi);
extern void (*do_gintxt) (int cnt, char *s);
extern void (*do_gottxt) (char *s);
extern void (*do_gsymb) (INT X0, INT YO, INT X1, INT Y1, INT n,char *s);
extern void (*do_gwid) (INT wid);
extern void (*do_info) (INT *HasMouse, INT *XminDev, INT *YminDev,
INT *XmaxDev, INT *YmaxDev, INT *XminClip,
INT *Y¥minClip, INT *XmaxClip, INT *Y¥YmaxClip, INT *Color);
extern void (*do_label) (char *s);
extern void (*do_linec) (INT XO0, INT YO, INT X1, INT Y1);
extern void (*do_linemod) (char *s);
extern void (*do_move) (INT X0, INT YO);
extern void (*do_pen) (INT Xi);
extern void (*do_point) (INT X0, INT YO);
extern void (*do_space) (INT X0, INT YO, INT X1, INT Y1);
extern void dv_clip();
extern void dv_closepl (void);
extern void dv_concur (INT isx, INT isy);
extern void dv_cursor (INT curstyp);
extern void dv_erase (INT mode);
extern void dv_£fillp (INT n, INT *x, INT *y);
extern void dv_font (INT Xi);
extern void dv_movcur (INT isx, INT isy);
extern void dv_openpl (void);
extern void dv_pen (INT xi);
extern void dv_rline (INT X0, INT YO, INT X1, INT Y1);
extern void dv_rliner (INT x0, INT z0, INT x1,INT zl);
extern void dv_zzpoint (INT x, INT y);
int dc_shdse;
void di_arc (INT xi, INT yi, INT X0, INT YO, INT X1,INT Y1);
void di_circle (INT xi, INT yi, INT r);
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void di_circle( INT x, INT y, INT r);

void di_clip (INT cmd, INT X0, INT YO, INT X1,INT Y1);

void di_closepl (void);

void di_cont (INT X0, INT YO);

void di_cross (INT *ix, INT *iy, char *c);

void di_cursor (INT curstyp);

void di_erase (INT mode) ;

void di_fillp (INT n, INT *x, INT *y);

void di_f£illr (INT X0, INT YO,INT X1,INT Y1,
INT patx, INT paty, INT lenx, INT leny);

void di_f£ills (INT X0, INT YO, INT ixy, INT istnd, INT iplmn);

void di_f£illt ( INT X0, INT YO, INT X1,INT Y1, INT X2, INT y2,
INT patx, INT paty, INT lenx, INT leny);

void di_font (INT font);

void di_gintxt (int cnt,char *s);

void di_gottxt (char *s);

void di_gsymb (INT x, INT y, INT ht, INT ang, INT nchar,char *str);

void di_gwid (INT width);

void di_info (INT *HasMouse, INT *XminDev, INT *YminDev,
INT *XmaxDev, INT *YmaxDev, INT *XminClip,
INT *Y¥minClip, INT *XmaxClip, INT *Y¥YmaxClip, INT *Color);

void di_label (char* s);

void di_linec (INT X0, INT YO, INT X1, INT Y1);

void di_linemod( char *s );

void di_move (INT xi, INT yi);

void di_openpl (void);

void di_pen (INT xi);

void di_point (INT X0, INT YO);

void di_space (INT X0, INT YO, INT X1,INT Y1);

void dp_arc (INT Xi, INT Yi, INT X0, INT YO, INT X1,INT Y1);

void dp_circle (INT Xi, INT Yi, INT r);

void dp_clip (INT cmd, INT X0, INT YO, INT X1,INT Y1);

void dp_cont (INT X0, INT YO);

void dp_cross (INT *ix, INT *iy, char *c);

void dp_cursor (INT curstyp);

void dp_erase (INT mode) ;

void dp_f£fillp (INT n, INT *x,INT *y);

void dp_f£illr (INT X0, INT YO, INT X1, INT Y1,

void dp_f£fills (INT X0, INT YO, INT ixy, INT istnd, INT iplmn);

void dp_f£illt (INT X0, INT YO, INT X1,INT Y1l,INT X2,INT Y2,
INT patx, INT paty, INT lenx, INT leny);

void dp_font (INT Xi);

void dp_gintxt (int c¢nt, char *s);

void dp_gottxt (char *s);

void dp_gsymb (INT X0, INT YO, INT X1, INT Y1, INT n,char *s);

void dp_gwid (INT wid);

void dp_info (INT *HasMouse, INT *XminDev, INT *YminDev,
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INT *XmaxDev, INT *YmaxDev, INT *XminClip,
INT *Y¥minClip, INT *XmaxClip, INT *YmaxClip, INT *Color);
void dp_label (char *s);
void dp_linec (INT X0, INT YO, INT X1,INT Y1);
void dp_linemod(char *s);
void dp_move (INT X0, INT YO);
void dp_pen (INT Xi);
void dp_point (INT X0, INT YO);
void dp_space (INT X0, INT YO, INT X1, INT Y1);
void dv_gread(int 1lf,char *fname, INT NumX, INT NumY, INT LowX,
INT LowY, INT HighX, INT HighY, INT Num, INT Sclx, INT Scly);
void dv_symvec (INT xloc, INT yloc, INT ht,char *s,INT ang, INT nochar);
void dv_zpoint (INT x, INT y);
void gintxt (int cnt, char *s);
void gomesg(int cnt, char *mesgqg);
void gottxt (int cnt,char *s);
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CHAPTER 4
COLORSAND FONTS

The proper use of color is a very important skill to present information. The use of
color can be werdone and may not be appropriate for publication because of printing
costs. The use of fonts can also be coupteductve if the font used distracts the reader
from the information to be presented. This chapter addresses the GAtENtOT color
and font model.

1. Color

CALPLOT was ariginally written for use with a single or just aMeolors. Modern
graphics displays can display 24-bit color to represent images, but this palette is usually
not necessary foscientifc graphics CALPLOT supports a reduced palette of 100 colors,
the representation of which is made at the time akimg a device dependent plaitdr
program, such gslotxvig, plotmsw, plotnps Orplotgif.

Color in defined in a program through thewpen call, either as
call newpen (kolor)
in FORTRAN or
newpen (kolor) ;

in C. The intgerkolor can tale on a mmber of values. If the values are between 1 and
999, the colors cycle between the display foreground, red, green blue,m orange, blue-
green and yell. If the values ofkolor are between 1000 and 1100, the continuous
palette between the colors represented by the indices 1000 and 1100 is sampled.

Since the actual color is a property of capabilities of the display device, we cannot be
too specific here. The compter screen display prograist xvig andplotmsw, and
the image file programglotgif andplotpng, permit an iversion of the forground
and background with aI flag. Normally the background is white and the §porind
color is black. If the-1 flag is invoked, the background is black and the foreground is
white. The PostScript drér, plotnps disbales the-I flag to permit only a white back-
ground. Theplot4014 only supports color as implemented in théraTerm Tek-
tronix implementation.If plotxvig is used on older computers which support a lim-
ited color palette or only monochrome, fheotxvig will approximate the 100 dir-
ent colors through dithering.
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Four different color models can bevoked through the-G, =K, —KR and-KB flags.
The -G flag is useful for publication. TheKR and-KB are useful for representing 2-D
surfaces.

Table 4.1. Calplot colors
Kolor -G -K -KR -KB

0 Background Background Background Background
1 Forgground fereground fereground fereground
2  (see belw) Red (see belw) (seebelow)
3 Green
4 Blue
5 Orange
6 Blue-Green
7 Yellow
8 Foregground fereground fereground fereground
9 Red
999
1000 Lt.Gray Red Red Blue
1025 Orange Light Red Light Blue
1050 Med.Gray Green White White
1075 BlueGreen Light Blue Light Red
1100 Dk.Gray Blue Blue Red

Normal plotting uses theGc and-k flags. Displays of continuous color maps can use the
-KR and-KB modes if the color indices are programed to represent a ranggaifae
positive values with white representing a mediadue. Thefollowing figures sha the
resulting colors for a gen choice of thekolor index.
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Colorsand Fonts

R 0 R JE— 0
1000 1020 1040 1060 1080 1000 1020 1040 1060 1080
1 1
1001 1021 1041 1061 1081 — 1001 1021 1041 1061 1081 C—
2 2
1002 1022 1042 1062 1082 1002 1022 1042 1062 10g2 ~—
1003 1023 1043 1063 10p3  cm—2 1003 1023 1043 1063 1083 om—2
1004 1024 1044 1064 1084 -t 1004 1024 1044 1064 1084 et
1005 1025 1045 1065 1085 s 1005 1025 1045 1065 1085 w5
1006 1026 1046 1066 1086 et 1006 1026 1046 1066 1086 6
1007 1027 1047 1067 1087 cm—T 1007 1027 1047 1067 1087 7
1008 1028 1048 1068 1088 — 8 1008 1028 1048 1068 1088 — 8
1009 1029 1049 1069 1089 9 1009 1029 1049 1069 1089 cummm®
1010 1030 1050 1070 1090 commmm 10 1010 1030 1050 1070 1090 o 10
1011 1031 1051 1071 1091 quupll 1011 1031 1051 1071 1091 quumll
1012 1032 1052 1072 1002 12 1012 1032 1052 1072 1092 12
1013 1033 1053 1073 1093 13 1013 1033 1053 1073 1003 13
1014 1034 1054 1074 1004 14 1014 1034 1054 1074 1004 14
-—
1015 1035 1055 1075 1095 15 1015 1035 1055 1075 1095 15
-— -—
1016 1036 1056 1076 1096 1016 1036 1056 1076 1096
16 -— 16
1017 1087 1057 1077 1007 1017 1087 1057 1077 1007
— 17 — 17
1018 1038 1058 1078 1098 1018 1038 1058 1078 1098
-— 18 -— 18
1019 1039 1059 1079 1099 1019 1039 1059 1079 1099
19 — 10
1020 1040 1060 1080 1100 1020 1040 1060 1080 1100

plotnps -G < GRAYSC plotnps -K < GRAYSC

0 0
1000 1020 1040 1060 1080 1000 1020 1040 1060 1080
1 1
1001 1021 1041 1061 1081 ~ — 1001 1021 1041 1061 1081~ —
2 2
1002 1022 1042 1062 102 ~— 1002 1022 1042 1062 1082~ —
1003 1023 1043 1063 1083 3 1003 1023 1043 1063 1083 3
1004 1024 1044 1064 1084 et 1004 1024 1044 1064 1084 ot
1005 1025 1045 1065 1085 w5 1005 1025 1045 1065 1085 w5
1006 1026 1046 1066 1086 emm——6 1006 1026 1046 1066 1086 w6
1007 1027 1047 1067 1087 w7 1007 1027 1047 1067 1087
1008 1028 1048 1068 1088 emmmm® 1008 1028 1048 1068 1088 emmmm?
1009 1020 1049 1069 1089 O 1009 1020 1049 1069 FEEER—}
1010 1030 1050 1070 1090 10 1010 1030 1050 1070 1090 10
1011 1081 1051 1071 1091 ol 1011 1081 1051 1071 1091 11
1012 1032 1052 1072 1092 12 1012 1032 1052 1072 1092 e 12
1013 1033 1053 1073 1093 13 1013 1033 1053 1073 1093 13
1014 1034 1054 1074 1004 14 1014 1034 1054 1074 1004 14
1015 1035 1055 1075 1095 15 1015 1035 1055 1075 1095 15
-— -—
1016 1036 1056 1076 1096 1016 1036 1056 1076 1096
— 16 -— 16
1017 1037 1057 1077 1097 = 1017 1037 1057 1077 1097 =
1018 1038 1058 1078 1098 1018 1038 1058 1078 1098
-— 18 -— 18
1019 1039 1059 1079 1099 1o 1019 1039 1059 1079 1099 1o
1020 1040 1060 1080 1100 = 1020 1040 1060 1080 1100 =

plotnps -KR < GRAYSC plotnps -KB < GRAYSC

2. Fonts

CALPLOT invokes fonts through thefont call, by
call gfont (font)
in FORTRAN or
gfont (font) ;
in C. The intger font can tale on a mmber of values. The interpretation is haatev
dependent. Théllowing table shars the relation between the value of the getdont

and the resultant font on PostScript and displays wihc use the budtiaryfont. The
vaue font = O is very special, since the output can berndden by ivoking plotnps.
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Table 4.2. CALPLQ fonts

Font  \ector Font PostScript
0 normal Times-Roman but can be@ridden
using the -Ff flag
1 normal Time-Roman
2 italic Times-lItalic
3 bold Times-Bold
4 symbol(Greek)  Symbol(Greek)
5 normal Heletica-Roman
6 italic Helwetica-Italic
7 bold Helwetica-Bold
8 symbol(Greek)  Symbol(Greek)
9 normal CourietfRoman
10 italic Courier-ltalic
11 bold Courier-Bold
12 symbol(Greek) Symbol(Greek)

To illustrate the fonts permissible with PostScript, the following 12 figurew she
result of using the-F£ flag. | was able to do this since the commgfaht was not used

in the sample prograrabl, so hat the font selection is made a time of creation of the
PostScript, in this case, and Encapsulated PostScript file. For publications plots, | nor

mally use the Helvetica-Bold option.

Version 3.30
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Colorsand Fonts

characters available in symbol routine

o Mgy =, =1 = H|e V|ed |=r
O T N N I SRV VAT =S P
2 A e e e J e X e f et
s Fr L e ez s K|p Y og ey
¢ Xfwm Qe > o L |nZ wh ey
s Ol gt 2L w2 M [ e ew
c b m g e 2 e @ N\ e X
P X w9 =3 e A=0"] =k ey
o L= & w4 2w B P |r N | w7
o Y m w5 m Cle Qe _ | om|er{
o e ([ B = D e R w7 won e
w X)) =7 |=E|"S|na|*0 )}
2 X m kw8 m F oo T s wop e~
bl w49 =G U PC |7q
Times-Roman: plotnps -EPS -KITABL1.PLT
characters available in symbol routine
o [Ty |o, ez s HioV |nd o
L DT s e | W e e | s
2 AheJm e e J e X e et
ool e ) e = e K m Y v g e
e X m Qe > e | Z w Ry ey
s Ole gt =l w2 mME[ e ew
o Fm$ e 2 e @ N e\ o ex
P X a9 3 s A0 "] mk |y
o Zm &% 4 2B P A n | ez
s Y= v 5w Cle Qlr _ = m |
o L |u (w6 m DR ®T upn |
W Kls) 07 s E @ S|ma »o0 | w}
w X|w % o g |u Flo T |np »p -~
v/ w4 w9 =Gl URC |7

integer for use in symbol call shown to left of each symbol

Times-ltalic: plotnps -EPS -F2 TABL1.PLT

4-5
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Version 3.30

characters available in symbol routine

o Mgy (=, 21 = H|e V]wd|=r
O O T E A I R VAR
2 AheJmo o fug (e J e X (e et
ool ] e = e K p Y v g ey
¢ Xw e Qe > o | |nZ % h ey
s O gt v L w2 e M 2 ew
¢ B w2 e @ N\ e X
P XK= 9% =3 e A=0"] =k =y
o L= & 24 =B P e A e | w7
o Y n ' w5 = Cle Qe _ | m|w{
o Yl (w6 2 D e R |® T won |
wX|=) =7 |=E|"S|=a|*0 =}
v Xk w0 8w F e T = p %p |~
vl o4 w9 s GleU|»c v ™
Times-Bold: plotnps -EPS -F8 TABL1.PLT
characters available in symbol routine
o Wy 2, 2 o H Q8 = p
v Dl — ey v ] n Qg v 0
N I N ER: =N SRR
ool e s = e K Y ey ey
¢ X e g2 0 e > o A nZ = ew
O N T S ¥ H O R EA
o Bl O 2 0 O N e O ¢ =&
P Xm0 B e AR O "] 2K e
o Zlm &= 4 2 B« e O A el
o Y a OB e X s Om oo e
o (e § s A e P e T ey e
woKle ) w7 » E v Zea 0 o)
2 X w e 8 e T = B =g 0
S N R A S -t

integer for use in symbol call shown to left of each symbol

Symbol: plotnps -EPS -F4& TABL1.PLT
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Colorsand Fonts

characters available in symbol routine

o Mg =, (=1 = H|e V]wd|=r
O N T E A R VAT
2 Ahefmo o fug (e J e X (e o wet
ool ] e = e K p Y v g ey
S E N N o I = N I T N E R Y
s O gt » L w2 e M 2 ew
¢ b e w2 e @ N\ e X
P X |m 9 =3 e A=0"] =k =y
o Z = & 24 =B P e A e | w7
o Y m w5 = Cle Qe _ | m|w{
o Ml (w6 2 D e R|® T won |
w K| ) 27 2 E " S |mal|s0|®}
v X jw ke 8w F e T m p wop |~
vl o4 w9 s GleU|»c vq ™
Helvetica: plotnps -EPS -F§ TABL1.PLT
characters available in symbol routine

o Mgy =, (21 = Hle V]wd|»r
O T e ey e ] W e e v s
2 Ahefm o fu e J e X (e et
ool e ) e = e K m Y v g e
e X|wm w Qo> 0 L |nZ =h ey
s Ot e L e 2 e ME [ e oW
oo b $ e 2 e @ N e\ X
P Xm0 3 s A0 "] mk ey
o Zlm & (x4 v B P A n | ez
o Ym o w5 la Cle Q| _ |»m e
o X jw (w @ = D R % T non e
woKls ) 07 s EwS|ma »o0 |w}
v X x 0 8w F e T mf wop | w~
v e+ Qs GleU|»c v ™

integer for use in symbol call shown to left of each symbol

Helvetica-Italic: plotnps -EPS -F& TABL1.PLT
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characters available in symbol routine

o Mg =, (=1 = H|e V]wd|=r
O N T E A R VAT
2 Ahefmo o fug (e J e X (e o wet
ool ] e = e K p Y v g ey
S E N N o I = N I T N E R Y
s O gt » L w2 e M 2 ew
¢ b e w2 e @ N\ e X
P X |m 9 =3 e A=0"] =k =y
o Z = & 24 =B P e A e | w7
o Y m w5 = Cle Qe _ | m|w{
o Ml (w6 2 D e R|® T won |
w K| ) 27 2 E " S |mal|s0|®}
v X jw ke 8w F e T m p wop |~
vl o4 w9 s GleU|»c vq ™
Helvetica-Bold: plotnps -EPS -F& TABL1.PLT
characters available in symbol routine
o Wy 2, 2 o H Q8 = p
v Dl — ey v ] n Qg v 0
N I N ER: =N SRR
ool e s = e K Y ey ey
¢ X e g2 0 e > o A nZ = ew
O N T S ¥ H O R EA
o Bl O 2 0 O N e O ¢ =&
P Xm0 B e AR O "] 2K e
o Zlm &= 4 2 B« e O A el
o Y a OB e X s Om oo e
o (e § s A e P e T ey e
woKle ) w7 » E v Zea 0 o)
2 X w e 8 e T = B =g 0
S N R A S -t

integer for use in symbol call shown to left of each symbol

Symbol: plotnps -EPS -F& TABL1.PLT
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Colorsand Fonts

characters available in symbol routine

o Wiy e, s H 0V d 0
O R A S S A A SO
S N R N R DGR N K
ol /=2 K 7Y 7 g ™u
A em g e > e Lz |0 h ey
s O gl w2 e M e [ L W
S =T N R N S N S RN O B P
P X s g =3 A e 0 "] |k |y
S e - - N N R
Y w5 Qi m ]
o Hjs (= 6 = D |# R % N |eon ||
w K=y =7 = E |7 S |moa |t oo )
S - R T R
13‘27-|—“955G69U83C97(3_[111
integer for use in symbol call shown to left of each symbol
Courier: plotnps -EPS -FS TABL1.PLT
characters available in symbol routine
o Mgy =, (21 = Hle V]wd|»r
O e ey e ] W e e v s
2 Ahefm o fug e J e X e et
ool e ) e = e K m Y v g e
e Xfwm wQle> 0 L |nZ =h ey
s Ot L e 2 ME [ e oW
o b $ e 2 e @ N e\ X
P Xm0 3 s A0 "] mk |y
o Zlm &% 4 2B P A n | ez
o Ym o w5 la Cle Q| _ |»m e
o X jw (w @ = D R % T non e
woKls ) 07 s E @ S|ma »o0 |w}
v X x 0 8w F e T mf wop o~
v o4 Qs GleU|»c vq ™
integer for use in symbol call shown o left of each symbol

Version 3.30

Courier-ltalic: plotnps -EPS -F1& TABL1.PLT
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characters available in symbol routine

o vy 1», 1w *H »V|*d »r
s D e e o e T W 2 e s
s Ahew e g m g X e f w g
» tw 1w /e =K |"Y |vg *™u
« Ajww m Qe > o " Z|*h v
» O g m 1l v aM e[ |mi W
cbmg w2 0@ =N "\ " ex
» X=g =3 wpje0 "] "k =y
v /=g x4 mB «P |mA|n]l g
> = w5 mC = Q *_ »m |
w Mx (= @ | D =R |* N |*n |
w K= ) =7 =E|v§ =a o @}
w Xk |0 8w F |« T = b |*p mw
2 w4 v 9 =G *U "¢ v q ™
integer for use in symbol call shown to left of each symbol
Courier-Bold: plotnps -EPS -F1& TABL1.PLT
characters available in symbol routine
o Wy 2, 2 o H Q8 = p
v Dl — ey v ] n Qg v 0
N I N ER: =N SRR
ool e s = e K Y ey ey
¢ X e g2 0 e > o A nZ = ew
O N T S ¥ H O R EA
o Bl O 2 0 O N e O ¢ =&
P Xm0 B e AR O "] 2K e
o Zlm &= 4 2 B« e O A el
o Y a OB e X s Om oo e
o (e § s A e P e T ey e
woKle ) w7 » E v Zea 0 o)
2 X w e 8 e T = B =g 0
S N R A S -t

integer for use in symbol call shown to left of each symbol

Symbol: plotnps -EPS -F12 TABL1.PLT
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CHAPTER 5
EXAMPLES

This chapter provides details on the implementation and USALF?PLOT on comput-
ers running under UNIX.

1. Compiling

The libraries are compiled for the target machine by editing the Makefile in the source
directory All use of the libraries must be consistent with the compile flags used at this
stage. For example, if-fswitch flag is used to maka Ibrary, then the same switch must
be used when compiling and linking programs to the librdio sts of libraries are
provided: one for a C programming environment and the other for #R@R ernviron-
ment.

C Programs
Two C libraries are pnaded. libcalpltc.a is used to generate the non-intenseti

device independent plot file. The librarifbcaltekc.a is used for interacte programs,
with output directed to a Tektronix 4014 terminal or emulaf compile a program
mytest.c, one would do the following:

gcc mytest.c libcalpltc.a -1lm —-o mytest
or

gcc mytest.c libcaltekc.a -1lm —-o mytest

If the CALPLOQT librarieslibcalpltf.a andlibcaltekf.a have keen installed in the directory
/usr/local/lib, then one can use

gcc mytest.c —-lcaltekc -1lm -o mytest
To execute either program, enter the command

mytest

Compiling for interactie gaphics requires a slightly more complicated command
line for X11 and MS Windows. Look at the Makefiles in graphics test directory

/PROGRAMS . NNN/CALPLOT/testc for C.
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FORTRAN Programs
Two FORTRAN libraries are praded.libcalplot.a is used to generate the non-inter

active cevice independent plot file. The libraribcaltek.a is used for interacte po-
grams, with output directed to &Kironix 4014 terminal or emulatoifo compile a pro-
grammytest.f, one would do the following:

g77 mytest.f libcalpltf.a -o mytest
or

g77 mytest.f libcaltekf.a -o mytest

If the CALPLOQT librarieslibcalpltf.a andlibcaltekf.a have been installed in the directory
/usr/local/lib

g77 mytest.f -lcaltekf -o mytest
To execute either program, enter the command

mytest

Compiling for interactie gaphics requires a slightly more complicated command
line for X11 and MS Windows. Look at the Makefiles in graphics test directory

/PROGRAMS .NNN/CALPLOT/testf for FORTRAN.

Many of the test programs are the same for each language to test the

2. Plotting

When the non-interaet programs are run, a device independent plot file is created.
According to the argument of thpenit() or pinitf() library calls, the binary device inde-
pendent plotife has the namplotXXXXX, where XXXXX is a unique numbepr a ser
provided name.

To plot one of these files on a device, omeceites a command of the form
plotdev[flags] < plotXXXXX

The CALPLOT pilot filters that create PostScript, GIF or PNIBs or display on @ktron-
ics, X11 or MS Windows are describe din the Appendix.

3. Examples

Version 3.30 5-2 9 luly 2021
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The test programs used to produce these examples/andrgthe directories

/PROGRAMS .NNN/CALPLOT/testc for the C language, and
/PROGRAMS .NNN/CALPLOT/testf for FORTRAN.

Many of the test programs are the same for each language to test the implmentation of the
higher level libraries. Some of the programs were only written in the C language because
their implementation is much simpl@hese programs test specific commands, andserv

as the building blocks for the very useful progradss mft anddo_pom which are part

of theComputer Programsin Seismology package.

button.c and button.f

This is an interacte pogram that uses the cursor to select fronerseé buttons. It
shavs hav to constuct buttons (It is easy to change the colors teertekbutton look as
if it is pushed down), and othese buttons can send messages to the top part of the win-
dow. The ginit initialization is used, which means that if the program wmaolow-
ered, that the titlBUTTON will appear on the task bar.

oo,
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Computer Programsin Seismology - GSAC

cdraw.c

This is an interacte pogram that implements buttons and a simple drawing pro-
gram. Thegread command is tested. The program also tests the various colors and the
XOR of them, as well as different cursor options.

COLOR= 1 XOR = 0

Line

Tr

Fore

Clear

Orange
Green

Cyan

Arrow
XorCro
XorArr

XorPls

Gread

EEEECEEREEHEEERERE

clip.c

This is a simple interace pogram that draws a polygon and shades it and shades a
square. Clicking the mouse causes the clgiore defined by thegelip command, to
grow. You will initially see the outline of the polygon, which will then be partially shaded
as the clip region includes part or all of the polygon. This was written to vedeva

polygon clipping.
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dtest.c or dtest.f

This program tests thelotd calls which are anx¢ension to the originaCALPLOT
plot command to permit dashed lines. The usefulness oktmame is that it shows the
relation between the pattern and the integer defining the pattern.
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TEST OF PLOTD: XLEN=0.05

4 - - - - - - - - - - - - - - - - - - - -

5 _mm mm mm e mm e e e e e e e e e e e e e —— =
6 - — — - — — - — — - — — - - — — - — — - -
7 _____________________
8 - - - - - - - - - - - - - - - - - - - -

g _________________________________________
I T e
1l - mm mm e mm e e e
2 - - = = = = - - - - - - - - - - - - - -

13 sttt e e e e e e e

16 - - - - - - - - - - - - oo oo
17 = == = = mm s o mm e oo om e oo e o oo o el oo oo
- T T I
19 — et e e e e e e e
L I e I LT P
X R e e e L LR
22— mm e e e e e e e

T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00

gphtxt.c or gphtxt.f

This interactre pogram tests thgwrtxt andgrdtxt mechanisms for text input
and output. This uses a hardware font and appears differently in windowgeoérdif
sizes. Look alo_mf£t for a modification that uses a softweare font if the wimaotoo
small.
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TODAY
TODAY
TODAY :
HELLO WORLD
HELLO WORLD
HELLO WORLD
For input xx= 0.00 yy= 0.00 character= CR TO CONTINUE|

graysc.c or graysc.f

This program shows the color palette usednkywpen (ipen) for 1000 < ipen <
1100 andO < ipen < 1000. If viewed with different color options for the plot filters, one
can discern the meaning of the -K, _G, -KB and -KR flagsplimtnpsfl,
pltoxvig andplotmsw.
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1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020

1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040

1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060

1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080

1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100

o 1
o 2
o 3
o 4
o 5
o 6

- 8
o ©
e 10
e 11
am— 12
s 13

14
- 15
o 16
amm 17
- 18
e 19

gread.c or gread.f

This tests the ability of the cajlread () to extract portions of a plot from a plaef

to position it on the papeand to rescale it.
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(@]

N
Y
S

grid.cor grid.f

This program tests the shading routishadep (), shader () andshadet ().
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grytst.c or grytst.f

This is an example of mocolor shading can be used to represent a color surface, by
coloring small rectangulat regions. Thisn® an example for a general purpose contour
ing program.
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1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
-0.10
-0.20
-0.30
-0.40
-0.50
-0.60
-0.70
-0.80
-0.90
-1.00

new.c or new.f

This is an important interagg program that tests the &fent cursors as well ascte
input. X- and Yaxes are plotted to test the mapping from screeal gi@ordinate to the
CALPLOT coordinate (recall that the 8.0 x 10.0 user screen space is mapped in to 8000 x
10000CALPLQT units which is then mapped into the actual screen size). The initial gur
sor is a crosshair (see the message bar at top) inside the rectangulagi@fipanel an
arrov outside. This will be very useful for seismiawdorm analysis. Theginfo ()
call is tested as well as all cursor implementations. | \eeligat the erase character for
thegrdtxt () call is aBackspace.
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' 0
—
/r :
|
| ELLO WORLD

H

HELLO WORLD

HELLO WORLD

| |
\

ix: 0iy: 0 c:40

ix: 0iy: 0 c:40

ix: 0iy: 0 c:40

nseitst.c or nsaitst.f

This is a test of the seismic trace shading €hlisei (). The shading is superim-
posed on colors based on the seismic trace a#ritfiCode is also provide to shade the
trace according to the trace attribute (spleration seismology this could be the instanta-
neous frequerncor some other feature extraced from the trace). Unfortunately this trace
shading werks well for a screen displaplotxvig or plotmsw) but was a little too
hard to implement étiently for PostScriptglotnps).
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vav‘ A v TWO-SIDED TRACE SHADE

/\Wv‘/\v/\_/\' NEGATIVE TRACE SHADE
/\M POSITIVE TRACE SHADE

1000
1005
MAX ATTRIB=DARK 1010
MAX ATTRIB=RED 1015

1020

1025

BOIUMRS 1Al = |
ZERO ATTRIB=RED

1040

1045
- 1050
1055

1060
1065

ATTRIBUTE 1070
1075

1080
1085
I I 1090

TRACE 1095

plttst.c or plttst.f

Twenty years ago, it & necessary to write plot filters for each specific dot-matrix
printer This program was written to ensure that if the user calledxactly 1 inch (or
cm) in the x- and y-directions, that this would actually be printed, irrespeaittihe dif-
ferent printer resolutions in the x- and y-directions.
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stars.c or stars.f

This draws a large number of randomly colored stars. It serves the rectangular clip-
ping of polygons. When computers were muchwsipthis was actually a nice display
Perhaps one could introducesaeep call to slav things down for an interage dsplay.
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tabl.c or tabl.f

This program shows the character set and symbol set implementadrtigieg the
symbol () call. This is identical to the original CALCOMP plotter results. Theadkf
character can beverridden by the-F flag of the plot iiter. The number () call is also
tested as well as th€ALPLOT extersions to permit computer notation of the form
+1.1234E+05 and scientific notation of the form—- 1. 1234x10*°°,
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characters available in symbol routine

10

11

12

— XK LSNA DS X+ DB

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

e @ e H|*V|*d
S M M L B

oL e <= ] X f
Lo [ e == K=Y |7 g
"2 0 | > e L " Z|*h
#ope L2 o M= [ |
$ =2 |» @2 N|*\ |*]
%= 3 |« Al=0O|"] =K
& | 4 |» B = P | N e |
S5 CE QY rm
(|*=6 =D R|*" |*n
) =7 | E|"S|*a|*o0
* w8l F =T |2b|=p
+ 29 = Gl=U=c |v(

o T
S
o ¢
oy

102
103
104
105
106
107
108

109

| ~—N< X 5 <

110

111

integer for use in symbol call shown to left of each symbol

testld.c or testld.f

This tests the extension of the CALCONIEne () call to permit dased lines.
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o
™|
o
S«
- O O _ -
* &~ | ) e
DY o 7
o -~ o~ 0]
—_ 0 -= -- V] (V]
X
<< T T T ]
>~ 0.00 2.00 4.00 6.00 8.00 10.00
> X-AXIS
mog-
F‘N
* %AA //,/ AAMM
N AAAA e AAAAA >
Vs s w
_ 0 ~— e _ -~
X
< I T T T ]
>~ 7.00 5.00 3.00 1.00 -1.00 -3.00
> X-AXIS
- o
o3
R AN o~
© 2
o &
92 \o\ o
X 5 o
71 T T T T ]
<F 0.00 2.00 4.00 6.00 8.00 10.00
> X-AXIS
testl.c or testl.f

This tests the implementation of the CALCOMEne () call.
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o
™
o

S«

x

o

;O.

<‘T‘ T 1

\ 8.00 10.00
>
mog

—

x

) o

— o

X

< ) T T T T 1

- 7.00 5.00 3.00 1.00 -1.00 -3.00
> X-AXIS
— o

o

—©

x

o

— N

Xs

< T T T T 1

~ 0.00 2.00 4.00 6.00 8.00 10.00
> X-AXIS

tstcur.c or tstcur.f

This interactve rogram plots the function y x3 for various combinations of linear
or logarithmic axes. The routinepltscl(), algaxe(), pltlog() and
pltlgd () are used to makthe figures. The mouse cursor is used to select a point on
the cune o the cubic function and thaser coordinate are returned. This is a test of the
routine curuxy to correctly return these values. If you select the end fo the curve, the
values (20,8000) should be written to the screen. A second mouse click advances to the
next figure.
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10*+
1 o0.158 3.162
10° -
2 :
< ]
. 1
- |
10° -
101 1 T T T T T T T T T T 1 171
10° 10° 102
X-AXIS

wid.c or wid.f

This unexciting figure draws lines with different widths at different angles. Its origi-
nal purpose was to ensure that the line width was the same irresp#ctie angle at
which the line was drawn and the printer resolution.
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width.c or width.f

This tests thegwidth () effect on fonts, both for the vector fonts used for the dis-
play and PostScript.
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" H#PYR () *+,-./0
123456789 ; <=>7@
ABCDEFGHI J KL MNOP
QRSTUVWXYZ[\ ] ™ ¢

abcdefghi] kl mmop
gr stuvwxyz{| } ~

Xor.c

This dravs a sequence of colored sectors on the screen to test the XOR properties of
the graphics. On older sl@r computers you would see a pinwheel effect as the colors
were erased. This also requires some time a delay mechanism.
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CHAPTER 6
GRAPHSUB ROUTINES UPDATED

Rather than makthe library more complicated that its original implementation and
its necessary extensions, additional routines wevelajged to support the graphics of
Computer Programs in Seismology. In the distrilutions, these are InPRO-
GRAMS . xxx/SUBS as grphsubf.f in FORTRAN andgrphsubc.c with the
include fle graphsub.h in C. These additional routines were created to simplify pro-
gramming and to support different axis styles.

As with ary software project, perfection is a goal rather than an redlitis update
attempts to impnee the selection of numerical values displayed along the liness. ax
There are still some problems with the labeling of atibigmic axis when the desired
range does not ger and extend more than one order of magnitude. Examples would be
the range [3,8] or [2.1,2.2]. In th&dt case there would be no power of 10 plotted which
is normally at 10x10". In the second case there would be not betas because the
interval is too small. This is apparent in us#ngac interactvely with logarithmic axes.

1. C Routines

gbox

Draw a box

void gbox(float x1, float yl, float xh, float yh);

xl x-coordinate of the lower left corner

yl y-coordinate of the lower left corner

xh x-coordinate of the upper right corner

yh y-coordinate of the upper right corner
gcent

Draw text centered at the coordinates, yy).
void gcent (float xx, float yy, float ht,char *string, float angle);

XX x-coordinate of the lower |eft corner of the first character
vy y-coordinate of the lower |eft corner of the first character
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ht height if the character

string character string to tbe plotted

angle angle at which the string is plotted measured from x-axis
gright

Draw text right justified at the coordinatésx, yy).

void gright (float xx, float yy, float ht,char *string, float angle);

xx x-coordinate of the lower left corner of the first character

vy y-coordinate of the lower |eft corner of the first character

ht height if the character

string character string to tbe plotted

angle angle at which the string is plotted measured from x-axis
gleft

Draw text left justfied at the coordinat€sx, yy)

void gleft (float xx, float yy, float ht,char *string, float angle);

XX x-coordinate of the lower |eft corner of the first character

vy y-coordinate of the lower |eft corner of the first character

ht height if the character

string character string to tbe plotted

angle angle at which the string is plotted measured from x-axis
dology

Plot a logrithmic y-axis. This differs from thalgaxe routine in that the starting and
end values need not be exact powers of 10.

void dology (float x0, float y0,float yleng, float ymax, float ymin,

x0

yO0
yleng
ymax
ymin
sizey
ticlft
lablft

Version 3.30

float sizey,int ticlft,int lablft, int dopow,
int ly, char *str);
Coordinates of bottom of axis

Length of y-axis

Maximum value of y-axis, must be > 0
Minimum value of y-axis, must be > 0

Sze of numbers

If > 0, number tics are to the left in y-direction
If > 0, place numbersto left of Y-axis
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dopow

ly
titley

If > 0, annotate with numbers
Number of charactersin title
Title string

graphsub Routines Updated

dologygrid

Plot a gridded logarithmic y-axis.

void dologygrid(float x0,float x1,float yO,

float yleng, float ymax, float ymin,

float sizey,int color, int solid, int dominor)

x0 Coordinates of bottom of axis

x1 Coordinate of end of x-axis

yO0

yleng Length of y-axis

ymax Maximum value of y-axis, must be > 0
ymin Minimum value of y-axis, must be > 0
sizey Sze of numbers

color Integer indicating color of grid line
solid  Typeof gridline (1=solid, 2=dashed)
dominor O for major tics, >0 for minor tics.

dologx

Plot a logarithmic x-axis. This differs from tl.gaxe routine in that the starting and
end values need not be exact powers of 10.

void dologx (float x0, float y0,float xleng, float sxmax, float sxmin,

x0

yO0
xleng
sxmax
sxmin
sizex
ticup
labtop
dopow
1x
str

Version 3.30

float sizex,int ticup, int labtop,int dopow,

int 1x, char *str);
Coordinates of |eft side of axis

Length of x-axis

Maximum value of x-axis, must be > 0
Minimum value of x-axis, must be > 0

Sze of the numbers

If > 0, number ticsare up, in +x direction

If > 0, place numbers and title above the x-axis
If > 0, annotate with numbers

Number of charactersin title string

Title string
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dologxgrid

Plot a grid on alogarithmic x-axis.

void dologxgrid(float x0, float yO0, float yl, float xleng,
float sxmax, float sxmin,

float sizex,int color, int solid, int dominor);

x0 Coordinates of left side of axis

yO0

yl Coordinate of end of y-axis

xleng Length of x-axis

sxmax Maximum value of x-axis, must be > 0
sxmin Minimum value of x-axis, must be > 0
sizex Sze of the numbers

color Integer indicating color of grid line
solid  Typeof gridline (1=solid, 2=dashed)
dominor O for major tics, >0 for minor tics.

dnlinx

Plot and annotate the x-axis. The numbers decrease to the right.

void dnlinx(float x0, float y0,float xleng, float xmax, float =xmin,
float sizex,int ticup, int labtop,int dopow,

int 1x, char *str);

x0 Coordinates of left side of axis

yO0

xleng Length of x-axis

xmax Maximum value of x-axis

xmin Minimum value of x-axis

sizex Sze of the numbers

ticup If > 0, number ticsare up, in +x direction
labtop If > 0, place numbers and title above the x-axis
dopow If > 0, annotate with numbers

1x Number of charactersin title string

str Title string
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dolinx

Plot and annotate the x-axis. The numbers increase to the right.

void dolinx(float x0, float yO0,float xleng, float xmax, float =xmin,
float sizex,int ticup,int labtop, int dopow,

int 1x, char *str);

x0 Coordinates of left side of axis
yO0
xleng Length of x-axis
xmax Maximum value of x-axis
xmin Minimum value of x-axis
sizex Sze of the numbers
ticup If > 0, number ticsare up, in +x direction
labtop If > 0, place numbers and title above the x-axis
dopow If > 0, annotate with numbers
1x Number of charactersin title string
str Title string
dolnx

Plot linear y-axis. Numbers increase from top to bottom.

void dolnx(float x0, float yO0, float xleng, float xmax, float xmin,
float sizex,int ticup, int labtop, int dopow,

int 11x, char *titlex, int doasis);

x0 Coordinates of left side of axis

yO0

xleng Length of x-axis

xmax Maximum value of x-axis

xmin Minimum value of x-axis

sizex Sze of the numbers

ticup If > 0, number ticsare up, in +x direction
labtop If > 0, place numbers and title above the x-axis
dopow If > 0, annotate with numbers

1x Number of charactersin title string

str Title string

doasis If > 0 thisimplements dolinx, = 0 implements dnlinx
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dolnxgrid

This is the general purpose routine that implements gridded linear y-axes in the matiaiyaf
void dolnxgrid(float x0,float yO, float yl, float xleng,
float xmax, float xmin, float sizex,
int doasis, int color, int solid, int dominor);

x0 Coordinates of left side of axis

yO0

yl Coordinate of end of y-axis

xleng Length of x-axis

xmax Maximum value of x-axis

xmin Minimum value of x-axis

sizex Sze of the numbers

doasis If > 0 thisimplements dolinx, = 0 implements dnlinx

color Integer indicating color of grid line
solid  Typeof gridline (1=solid, 2=dashed)
dominor O for major tics, >0 for minor tics.

dnliny

void dnliny(float x0, float yO0,float yleng, float ymax, float ymin,
float sizey,int ticlft,int lablft, int dopow,
int ly, char *str);

x0 Coordinates of bottom of axis

yO0

yleng Length of y-axis

ymax Maximum value of y-axis

ymin Minimum value of y-axis

sizey Sze of numbers

ticlft If > 0, number tics are to the left in y-direction
lablft If > 0, place numbersto left of Y-axis
dopow If > 0, annotate with numbers

ly Number of charactersin title
titley Title string
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doliny

Plot linear y-axis. Numbers increase from bottom to top.

void doliny (float x0, float yO0,float yleng, float ymax, float ymin,
float sizey,int ticlft,int lablft, int dopow,

int 1y, char *str);

x0 Coordinates of bottom of axis
yO0
yleng Length of y-axis
ymax Maximum value of y-axis
ymin Minimum value of y-axis
sizey Sze of numbers
ticlft If > 0, number tics are to the left in y-direction
lablft If > 0, place numbersto left of Y-axis
dopow If > 0, annotate with numbers
1y Number of charactersin title
titley Title string
dolny

This is the general purpose routine that implementd#lsny anddnliny calls.

void dolny(float x0, float yO0,float yleng, float ymax, float ymin,
float sizey,int ticlft,int lablft, int dopow,
int ly, char *titley, int doasis);

x0 Coordinates of bottom of axis

yO0

yleng Length of y-axis

ymax Maximum value of y-axis

ymin Minimum value of y-axis

sizey Sze of numbers

ticlft If > 0, number tics are to the left in y-direction
lablft If > 0, place numbersto left of Y-axis

dopow If > 0, annotate with numbers

ly Number of charactersin title

titley Title string

doasis If > 0 implement doliny, = O implement dnliny
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dolnygrid

This is the general purpose routine that implements gridded linear y-axes in the matiaiyaf

void dolnygrid(float x0,float x1, float yO0, float yleng, float ymax, float ymin,
float sizey, int doasis, int color, int solid, int dominor);

x0 Coordinates of bottom of axis
x1 Coordinate of end of x-axis

yO Coordinate of bottom of y-axis
yleng Length of y-axis

ymax Maximum value of y-axis
ymin Minimum value of y-axis
sizey Sze of numbers

doasis (not used) juset setto 1

color Integer indicating color of grid line
solid  Typeof gridline (1=solid, 2=dashed)
dominor O for major tics, >0 for minor tics.

fillit

Fill a solid symbol.

void fillit (char *cmd, float rad, float x0, float yO0);
cmd "TR" for triangle

"Q" for square

"HX" for hexagon

"CI" for circle

"DI" for diamond

"IT" for inverted triangle

rad Radius of inscribed circle

x0 x-coordinate of center of symbol

yO y-coordinate of center of symbol
curvit

Draw a gecified polygon shape. when combined wiithit permits solid symbol with outline setfdfy
another color.

void curvit (char *cmd, float rad, float x0, float yO0);
cmd "TR" for triangle

"SQ" for square
"HX" for hexagon
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"ClI" for circle
"DI" for diamond
"IT" for inverted triangle

rad Radius of inscribed circle

x0 x-coordinate of center of symbol

yO y-coordinate of center of symbol
drawcv

Use internally to dna a aurve. Since this is not a polygon, the last point is not connected to the first. If you
require a polygon, add the coordinates of the first poiint to the end of the list.

void drawcv(int jj, float xval[], float yvalll);

33 Number of pointsin line segment
xval Array of x-coordinates
yval Array of y-coordinates

rclip

Given a rectangular clip region defined by the corngarsin,ymin) and (xmax, ymax), determine whether a
given line segment defined Hx0,yy0) and(x1,yyl) can be plotted *iplt > 0), and if so, return the visible
coordinateg*xcl1,*ycl) and(xc2, yc2). This is an implementation fo a classic line clipping algorithm.

void rclip(float xmin, float xmax, float ymin, float ymax, float *=xcl,
float *ycl, float *xc2,float *yc2, float x0,float yyO,
float x1,float yyl,int *iplt) ;

xmin Minimum x-value of bounding box

ymin Minimum y-val ue of bounding box

xmax Maximum x-value of bounding box

ymax Maximum y-value of bounding box

xcl

yel coordinates of one end of line segment if within the clip region
xc2

yc2 coordinates of other end of line segment if within the clip region
x0

yyO coordinate of one end of desired line

x1

yyl coordinate of other end of desired line

iplt If > 0, plot line segment is within the plot region
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gsubsc

This plots tvo grings horizontallywith the second being a subscrigt_,

void gsubsc(float x, float y,float ht,char *sl,int nl,char *s2,

int n2);
x x-coordinate of beginning of string
vy y-coordinate of beginning of string
ht height of string
sl First string
nl Number of charactersin first string
s2 Second string that forms a subscript
n2 Number of charactersin second string

If n1 or n2 are negative, the Greek font is used

gsupsc

This plots tvo srings horizontallywith the second being a superscrigt:S2

void gsupsc(float x,float y,float ht,char *sl,int nl,char *s2,

int n2);
x x-coordinate of beginning of string
vy y-coordinate of beginning of string
ht height of string
sl First string
nl Number of charactersin first string
s2 Second string that forms a subscript
n2 Number of charactersin second string

If n1 or n2 are negative, the Greek font is used

gsubsup

This plots three strings horizontallyith the second being a subscript and the third a super ﬂ@t:

void gsupsc(float x,float y,float ht,char *sl,int nl,char *s2,

int n2);
x x-coordinate of beginning of string
vy y-coordinate of beginning of string
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ht height of string

sl First string

nl Number of charactersin first string

s2 Second string that forms a subscript

n2 Number of charactersin second string

s3 Second string that forms a subscript

n3 Number of charactersin second string

If n1, n2 or n3 are negative, the Greek font is used

2. C Examples

The examples gen here illustrate the use of these routines. The extract of the C code
that creates the plots isvgnh for each.

LEFT CENTER RIGHT

A | X o 2 v
A O O &

gbox(1.1,5.8,7.4,6.3);
gleft(1.25,6.0,0.10,"LEFT",0.0);
gright(7.25,6.0,0.10,"RIGHT",0.0);
gcent(4.25,6.0,0.10,"CENTER",0.0);

fillit("TR",0.1,2.25,5.5);
fillit("SQ",0.1,3.25,5.5);
fillit("HX",0.1,4.25,5.5);
filrit("Cc1",0.1,5.25,5.5);
fillit(" DI ,0.1,6.25,5.5);
fillit(" ,0.1,7.25,5.5);
curvit(" TR ,0.1,2.25,5.0);
curvit("sSQ",0.1,3.25,5.0);
curvit("Cl1",0.1,5.25,5.0);
curvit("DI1",0.1,6.25,5.0);
curvit("IT",0.1,7.25,5.0);

Fig 6.1 String and symbol routines
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dnlinx(xx0,yy0,xlength,xmax,xmin,ticup,labtop,dopow,nl,string)

X-Axis
-100 -200 -300 -400 -500 -600 -700 -800 -900

v b b b b b P P b Py

dnlinx(1.25,8.5,,6.0,1000.,2.0,0.1,1,1,1,6,"X-Axis");

v b b b b b P P b Py

dnlinx(1.25,7.4,,6.0,1000.,2.0,0.1,1,1,0,6,"X-Axis");

v b b b b b P P b Py

-100 -200 -300 -400 -500 -600 -700 -800 -900

X-AXis
dnlinx(1.25,6.3,,6.0,1000.,2.0,0.1,1,0,1,6,"X-Axis");

v b b b b b P P b Py

dnlinx(1.25,5.2,,6.0,1000.,2.0,0.1,1,0,0,6,"X-Axis");

X-Axis
-100 -200 -300 -400 -500 -600 -700 -800 -900

LA L L  L  B

dnlinx(1.25,4.1,,6.0,1000.,2.0,0.1,0,1,1,6,"X-Axis");

LA L L  L  B

dnlinx(1.25,3.0,,6.0,1000.,2.0,0.1,0,1,0,6,"X-Axis");

LA L L  L  B
-100 -200 -300 -400 -500 -600 -700 -800 -900

X-AXis
dnlinx(1.25,1.9,,6.0,1000.,2.0,0.1,0,0,1,6,"X-Axis");

LA L L  L  B

dnlinx(1.25,0.8,,6.0,1000.,2.0,0.1,0,0,0,6,"X-Axis");

Version 3.30

Fig 6.2 Example of thénlinx routines.
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(a) (b)
100.0 ] ~ -100.0
50.0 — — -50.0
0.0 — — 0.0
%) : : <
x >
< -50.0 — — 50.0 x
>'. 7 B %)
-100.0 — — 100.0
-150.0 — — 150.0
-200.0 _| L 200.0

(a): doliny(2.0,1.25,6.0,100.,-200.0,0.1,TRUE, TRUE,TRUE,6,"Y-Axis");

(b): dnliny(4.0,1.25,6.0,100.,-200.0,0.1,FALSE,FALSE,TRUE,6,"Y-Axis");

Fig 6.3 Example of thdoliny anddnliny routines.
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(a) (b)
1027 ] [ 102
n <
x >
< =
> (%]
101 — — 10!

(a): dology(2.0,1.25,6.0,100.,2.0,0.1,TRUE,TRUE,TRUE,6,"Y-Axis");

(b): dology(4.0,1.25,6.0,100.,2.0,0.1,FALSE,FALSE,TRUE,6,"Y-AXis");

Fig 6.4 Example of thdology routine.
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dologx(xx0,yy0,xlength,xmax,xmin,ticup,labtop,dopow,nl,string)

X-AXxis
10t 102 10°
L [ | [ | [ NN

dologx(1.25,8.5,,6.0,1000.,2.0,0.1,1,1,1,6,"X-Axis");

dologx(1.25,7.4,,6.0,1000.,2.0,0.1,1,1,0,6," X-Axis");

[ | [ | [ NN
10! ) 10° 10°
X-AXis
dologx(1.25,6.3,,6.0,1000.,2.0,0.1,1,0,1,6,"X-Axis");

dologx(1.25,5.2,,6.0,1000.,2.0,0.1,1,0,0,6," X-AXis");

X-AXis
10t 102 10°
[ T T TTTTT T T 7T TTTTT T T 7T TTTTI

dologx(1.25,4.1,,6.0,1000.,2.0,0.1,0,1,1,6,"X-Axis");

X-Axis
dologx(1.25,1.9,,6.0,1000.,2.0,0.1,0,0,1,6,"X-Axis");

dologx(1.25,0.8,,6.0,1000.,2.0,0.1,0,0,0,6,"X-Axis");

Version 3.30

Fig 6.5 Example of thdologx routine.
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dolinx(xx0,yy0,xlength,xmax,xmin,ticup,labtop,dopow,nl,string)

X-Axis
100 200 300 400 500 600 700 800 900

v b b b b b P P b Py

dolinx(1.25,8.5,,6.0,1000.,2.0,0.1,1,1,1,6,"X-Axis");

v b b b b b P P b Py

dolinx(1.25,7.4,,6.0,1000.,2.0,0.1,1,1,0,6,"X-Axis");

o e b b by P by b b Py
100 200 300 400 500 600 700 800 900

X-AXis
dolinx(1.25,6.3,,6.0,1000.,2.0,0.1,1,0,1,6,"X-Axis");

v b b b b b P P b Py

dolinx(1.25,5.2,,6.0,1000.,2.0,0.1,1,0,0,6,"X-Axis");

X-Axis
100 200 300 400 500 600 700 800 900

LA L L  L  B

dolinx(1.25,4.1,,6.0,1000.,2.0,0.1,0,1,1,6,"X-Axis");

LA L L  L  B

dolinx(1.25,3.0,,6.0,1000.,2.0,0.1,0,1,0,6,"X-Axis");

LA L L  L  B
100 200 300 400 500 600 700 800 900

X-AXis
dolinx(1.25,1.9,,6.0,1000.,2.0,0.1,0,0,1,6,"X-Axis");

LA L L  L  B

dolinx(1.25,0.8,,6.0,1000.,2.0,0.1,0,0,0,6,"X-Axis");

Fig 6.6 Example of thdolinx routine.
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P, (x) gsubsc(1.0,7.0,0.10,"P",1,"n",1);
P,(x) gsubsc(1.0,7.0,0.10,"P",1,"n",-1);
n,(x) gsubsc(1.0,7.0,0.10,"P",-1,"n",-1);

Ga(x) gsupsc(1.0,7.0,0.10,"G",1,"a",1);
Go(x) gsupsc(1.0,7.0,0.20,"G",1,"a",-1);
ro(x) gsupsc(l1.0,7.0,0.10,"G",-1,"a",-1);

Gbha(x) gsubsup(1.0,7.0,0.20,"G",1,"a",1,"bg", 2);

Gba(x) gsubsup(1.0,7.0,0.20,"G",1,"a",-1,"bg", 2);
GBY(x) gsubsup(1.0,7.0,0.10,"G",1,"a",-1,"bg",-2);
rev(x) gsubsup(1.0,7.0,0.20,"G",-1,"a",-1,"bg",-2);

Fig 6.7 Example of thgsubsc, gsupsc andgsubsup routines.

The last example is a C program that tests the axis gridding and illustrates the use of
layers. The results are shown in Figure 6.8. The process isvididraninor axes, major
axes and finally the labeled axes with tics, in that order.
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graphsub Routines Updated

sizex 0.1;
sizey 0.1,
pinitf ("C5.PLT");
x0 = 1.0;
y0 = 1.0;

xleng = 4.0 ;

yleng = 4.0 ;
yl = y0 + yleng;

x1 x0 + xleng;

/* do x—axis tics */
/* note the order for the overwrite, e.g.,
minor tics, major tics, axis annotation */
/* do minor tics in RED dashed */
color = 2;
dominor = 1;
solid = 2;
dologxgrid (x0,y0,yl, xleng, xmax, xmin,
sizex,color, solid, dominor);
/* do major in BLUE solid */
color = 4;
dominor = O0;
solid = 1;
dologxgrid (x0,y0, yl, xleng, xmax, xmin,
sizex,color, solid, dominor);
/* put in the axis and labels */
dologx( x0, yO, xleng, xmax, xmin,
sizex, FALSE, FALSE, TRUE,
6, "X—-axis");
dologx( x0, yO+yleng, xleng, xmax, xmin,
sizex, TRUE, FALSE, FALSE,

6, "X—-axis");

/* do x—axis tics */
/* note the order for the overwrite, e.g.,
minor tics, major tics, axis annotation */

/* do minor tics in RED dashed */

color = 2;

dominor = 1;

solid = 2;
dolnygrid(x0,x1,y0, yleng, ymax, ymin,
sizey, TRUE, color, solid, dominor);
/* do major in BLUE solid */

color = 4;

dominor = 0;

solid = 1;
dolnygrid(x0,x1,y0, yleng, ymax, ymin,
sizey, TRUE, color, solid, dominor);
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/* put in the axis and labels */

dolny( x0, yO, yleng, ymax, ymin,
sizey, TRUE, TRUE, TRUE,
6, "Y-axis", TRUE);

dolny( x0+xleng, yO0, yleng, ymax, ymin,
sizey, FALSE, FALSE, FALSE,
1, " ", TRUE);

pend() ;

3. FORTRAN Routines

gbox

Draw a box

subroutine gbox( x1, yl, xh, yh)

real x1 x-coordinate of the lower left corner

real yl y-coordinate of the lower left corner

real xh x-coordinate of the upper right corner

real yh y-coordinate of the upper right corner
gcent

Draw text centered at the coordinates, yy).

subroutine gcent ( xx, yy, ht,string, angle)

real xx x-coordinate of the lower |eft corner of the first character
real yy y-coordinate of the lower left corner of the first character
real ht height if the character

character string* (*)character string to tbe plotted
real angle angleat whichthestring is plotted measured from x-axis
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gright

Draw text right justified at the coordinaté€sx, yy).

subroutine gright ( xx, yy, ht,string, angle)

real xx x-coordinate of the lower left corner of the first character
real yy y-coordinate of the lower left corner of the first character
real ht height if the character

character string* (*)character string to tbe plotted
real angle angleat which the string is plotted measured from x-axis

gleft

Draw text left justfied at the coordinatésx, yy)

subroutine gleft( xx, yy, ht,string, angle)

real xx x-coordinate of the lower left corner of the first character
real yy y-coordinate of the lower left corner of the first character
real ht height if the character

character string* (*)character string to tbe plotted
real angle angleat whichthe string is plotted measured from x-axis

dology

Plot a logarithmic y-axis. This differs from tlalgaxe routine in that the starting and
end values need not be exact powers of 10.

subroutine dology( x0, y0, yleng, ymax, ymin,
sizey, ticlft, lablft, dopow, ly, str)

real x0 Coordinates of bottom of axis

real yO

real yleng Lengthof y-axis

real ymax Maximum value of y-axis, must be > 0

real ymin Minimum value of y-axis, must be > 0

real sizey Szeof numbers

logical ticlftlf.true, number ticsareto theleft iny-direction

logical lablftlf.true, place numbersto left of Y-axis

logical dopowlf .true, annotate with numbers

integer ly Number of charactersintitle

character titley* (*)Titlestring

Version 3.30 6-21 9 luly 2021



Computer Programsin Seismology - GSAC

dology

Plot a gridded logarithmic y-axis.

subroutine dologygrid(x0,x1l,y0,yleng, ymax,ymin,
sizey,color, solid, dominor)

real x0 Coordinates of bottom of axis
real x1 Coordinate of end of x-axis
real yO

real yleng Lengthof y-axis
real ymax Maximum value of y-axis, must be > 0
real ymin Minimum value of y-axis, must be > 0
real sizey Szeof numbers

integer color - color of grid
integer solid - 1solidline
2 dashed line
logical dominor - .true. dominor tics
dologx

Plot a logrithmic x-axis. This differs from thalgaxe routine in that the starting and
end values need not be exact powers of 10.

subroutine dologx (x0,y0, xleng, sxmax, sxmin,
sizex,ticup, labtop, dopow, 1x,titlex)

real x0 Coordinates of left side of axis

real yO

real xleng Lengthof x-axis

real sxmax Maximum value of x-axis, must be> 0

real sxmin Minimumvalue of x-axis, must be> 0

real sizex Szeofthe numbers

logical ticuplf> 0, number ticsareup, in +x direction

logical labtoplf> 0, place numbers and title above the x-axis

logical dopowlf > 0, annotate with numbers

integer 1x Number of charactersintitle string

character str* (*)Titlestring
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dologxgrid

Plot a gridded logarithmic x-axis.

subroutine dologxgrid(x0,y0,yl,xleng, sxmax,sxmin,

sizex,color, solid, dominor)

real x0 Coordinates of left side of axis
real yO
real yl Coordinate of end of y-axis

real xleng Lengthof x-axis

real sxmax Maximum value of x-axis, must be> 0
real sxmin Minimum value of x-axis, must be> 0
real sizex Szeof the numbers

integer color - color of grid
integer solid - 1solidline
2 dashed line
logical dominor - .true. dominor tics
dnlinx

subroutine dnlinx( x0, y0, xleng, xmax, xmin,
sizex,ticup, labtop,dopow, 1x, str)

real x0 Coordinates of left side of axis

real yO

real xleng Lengthof x-axis

real xmax Maximum value of x-axis

real xmin Minimum value of x-axis

real sizex Szeof the numbers

logical ticuplf .true, number ticsareup, in +xdirection

logical labtoplf .true, place numbers and title above the x-axis

logical dopowlf .true, annotate with numbers

integer 1x Number of charactersintitle string

character str* (*)Titlestring
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dolinx

subroutine dolinx (x0,y0,xleng, xmax, xmin,
sizex, ticup, labtop,dopow, 1lx, str)
real x0 Coordinates of left side of axis
real yO
real xleng Lengthof x-axis
real xmax Maximum value of x-axis
real xmin Minimum value of x-axis
real sizex Szeofthenumbers
logical ticuplf.true, number ticsareup, in +xdirection
logical labtoplf .true, place numbers and title above the x-axis
logical dopowlf .true, annotate with numbers
integer 1x Number of charactersintitle string
character str* (*)Titlestring

dolnx

subroutine dolnx(x0,y0,xleng, xmax, xmin,
sizex, ticup, labtop, dopow,
1llx, titlex, doasis)
real x0 Coordinates of left side of axis
real yO
real xleng Lengthof x-axis
real xmax Maximum value of x-axis
real xmin Minimum value of x-axis
real sizex Szeof the numbers
logical ticuplf .true, number ticsareup, in +xdirection
logical labtoplf .true, place numbers and title above the x-axis
logical dopowlf .true, annotate with numbers
integer 1x Number of charactersintitle string
character str* (*)Titlestring
logical doasislf.true. implement dolinx, else dnlinx
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dolnxgrid

This is the general purpose routine that implements gridded lineasxiaxthe manner
of dolnx.

suroutine dolnxgrid(x0,y0,yl, xleng,
xmax, xmin, sizex,

doasis, color, solid, dominor);

real x0 Coordinates of left side of axis
real yO
real yl Coordinate of end of y-axis

real xleng Lengthof x-axis

real xmax Maximum value of x-axis

real xmin Minimum value of x-axis

real sizex Szeof the numbers

logical doasis (notused) just setto .true.

integer color Integer indicating color of grid line
integer solid  Typeof gridline (1=solid, 2=dashed)
integer dominor O for major tics, >0 for minor tics.

dnliny

subroutine dnliny (x0,y0,yleng,ymax,ymin, sizey,ticlft, lablft, dopow,
ly, str)

real x0 Coordinates of bottom of axis

real yO

real yleng Lengthof y-axis

real ymax Maximum value of y-axis

real ymin Minimum value of y-axis

real sizey Szeof numbers

logical ticlftlf.true, number ticsareto theleft in y-direction

logical lablftlf.true, place numbersto left of Y-axis

logical dopowlf .true, annotate with numbers

integer ly Number of charactersintitle

character titley (*)Titlestring
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doliny

subroutine doliny( x0, y0, yleng, ymax, ymin, sizey,ticlft,lablft, dopow,

ly, str)
real x0 Coordinates of bottom of axis
real yO
real yleng Lengthof y-axis
real ymax Maximum value of y-axis
real ymin Minimum value of y-axis
real sizey Szeof numbers
logical ticlftlf.true, number ticsareto theleft in y-direction
logical lablftlf .true, place numbersto left of Y-axis
logical dopowlf .true, annotate with numbers
integer 1y Number of charactersintitle
character titley (*)Titlestring

dolny

This is the general purpose routine that implementdéllgny anddnliny calls.

subroutine dolny( %0, yO0, yleng, ymax, ymin, sizey,ticlft, lablft, dopow,

lly, titley, doasis)
real x0 Coordinates of bottom of axis
real yO
real yleng Lengthof y-axis
real ymax Maximum value of y-axis
real ymin Minimum value of y-axis
real sizey Szeof numbers
logical ticlftlf.true, number ticsareto theleft in y-direction
logical lablftlf .true, place numbersto left of Y-axis
logical dopowlf .true, annotate with numbers
integer 1y Number of charactersintitle
character titley (*) Titlestring
logical doasislf .true. implement doliny, else dnliny
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dolnygrid

This is the general purpose routine that implements gridded lineasyiaxhe manner
of dolny.

subroutine dolnygrid( x0, x1, yO0, yleng, ymax, ymin,

sizey, doasis, color, solid, dominor)

real x0 Coordinates of bottom of axis
real x1 Coordinate of end of x-axis
real yO Coordinate of bottom of y-axis

real yleng Lengthof y-axis

real ymax Maximum value of y-axis

real ymin Minimum value of y-axis

real sizey Szeof numbers

logical doasis (nhotused)jusetsettol

integer color Integer indicating color of grid line
integer solid  Typeof gridline (1=solid, 2=dashed)
logical dominor Ofor major tics, >0 for minor tics.

fillit

Fill a solid symbol.

subroutine fillit(*cmd, rad, x0, yO)
cmd "TR for triangle

'SQ’ for square

"HX' for hexagon

"ClI’ for circle

'DI’ for diamond

"IT for inverted triangle

real rad Radius of inscribed circle

real x0 x-coordinate of center of symbol

real yO y-coordinate of center of symbol
curvit

Draw a ecified polygon shape. when combined wiitit permits solid symbol with
outline set dfby another color.

subroutine curvit(cmd, rad, x0, yO0)

character cmd* (*)’'TR for triangle
'S’ for square
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"HX' for hexagon

"ClI’ for circle

'DI’ for diamond

"IT for inverted triangle

real rad Radius of inscribed circle

real x0 x-coordinate of center of symbol

real yO y-coordinate of center of symbol
drawcv

Use internally to dna a aurve. Since this is not a polygon, the last point is not connected
to the frst. If you require a polygon, add the coordinates of the first poiint to the end of
the list.

subroutine drawcv(jj, xval, yval)
integer j3j Number of pointsin line segment
real xval  Array of x-coordinates
real yval  Array of y-coordinates

rclip

Given a rectangular clip region defined by the cornémsin,ymin) and (xmax, ymax),
determine whether a\g@n line segment defined x0,yy0) and(x1,yyl) can be plotted
*iplt > 0), and if so, return the visible coordinatéxcl,*ycl) and(xc2, yc2). This is an
implementation fo a classic line clipping algorithm.

subroutine rclip( xmin, xmax, ymin, ymax, xcl, ycl, xc2, yc2, x0, yyO, x1, yyl,iplt)
real xmin Minimum x-value of bounding box

real ymin Minimum y-val ue of bounding box

real xmax Maximum x-value of bounding box

real ymax Maximum y-value of bounding box

real xcl

real ycl coordinates of one end of line segment if within the clip region
real xc2

real yc2 coordinates of other end of line segment if within the clip region
real x0

real yy0 coordinate of one end of desired line

real x1

real yyl coordinate of other end of desired line

iplt If > 0, plot line segment is within the plot region
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gsubsc

This plots tvp gtrings horizontallywith the second being a subscrigt_,,

subroutine gsubsc(x,y,ht,sl,nl,s2,n2)

real x x-coordinate of beginning of string

real y y-coordinate of beginning of string

real ht height of string

character sl* (*) First string

integer nl Number of charactersin first string
character s2* (*) Second string that forms a subscript
integer n2 Number of charactersin second string

If n1 or n2 are negative, the Greek font is used

gsupsc

This plots tvo gtrings horizontallywith the second being a superscrigt:2

subroutine gsupsc(x,y,ht,sl,nl,s2,n2)

real x x-coordinate of beginning of string

real y y-coordinate of beginning of string

real ht height of string

character sl* (*) First string

integer nl Number of charactersin first string
character s2* (*) Second string that forms a subscript
integer n2 Number of charactersin second string

If n1 or n2 are negative, the Greek font is used

gsubsup

This plots three strings horizontallyith the second being a subscript and the third a
super scriptsiS

subroutine gsupsc(x,y,ht,sl,nl,s2,n2)

real x x-coordinate of beginning of string
real y y-coordinate of beginning of string
real ht height of string

character sl* (*) First string
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integer nl Number of charactersin first string
character s2* (*) Second string that forms a subscript
integer n2 Number of charactersin second string
character s3* (*) Second string that forms a subscript
integer n3 Number of charactersin second string

If n1, n2 or n3 are negative, the Greek font is used

4. FORTRAN Examples

The examples gen here illustrate the use of these routines. Tkteaet of the FOR-
TRAN code that creates the plots igegi for each.

LEFT CENTER RIGHT

A | *x o L 2 v
A O O &

call gbox(1.1,5.8,7.4,6.3)

call gleft(1.25,6.0,0.10,’LEFT’,0.0)
call gright(7.25,6.0,0.10,"RIGHT",0.0)
call gcent(4.25,6.0,0.10,"CENTER",0.0)

call fillit("TR",0.1,2.25,5.5)
call fillit(’SQ’',0.1,3.25,5.5)
call fillit("HX",0.1,4.25,5.5)
call fillit(’Cl1',0.1,5.25,5.5)
call fillit('DI',0.1,6.25,5.5)
call fillit('1T’,0.1,6.25,5.5)
call curvit('TR’,0.1,2.25,5.0)
call curvit(’sQ’,0.1,3.25,5.0)
call curvit(’'Cl1',0.1,5.25,5.0)
call curvit('D1’,0.1,6.25,5.0)
call curvit(’IT’,0.1,6.25,5.0)

Fig 6.9 String and symbol routines
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call dnlinx(x0,y0,xlength,xmax,xmin,ticup,labtop,dopow,nl,string)

X-Axis
-100 -200 -300 -400 -500

-600

-700 -800 -900

cov e b b b P by b b by |

call dnlinx(1.25,8.5,6.0,1000.,2.0,0.1,.true. ,.true. ,.true. ,6,'X-Axis’)

cov e b b b P by b b by |

call dnlinx(1.25,7.4,6.0,1000.,2.0,0.1,.true. ,.true. ,.false.,6,’X-Axis’)

v b b b b b P P b Py

-100 -200 -300 -400 -500
X-Axis

-600

-700 -800 -900

call dnlinx(1.25,6.3,6.0,1000.,2.0,0.1,.true. ,.false.,.true. ,6,’X-Axis")

cov e b b b P by b b by |

call dnlinx(1.25,5.2,6.0,1000.,2.0,0.1,.true. ,.false.,.false.,6,’X-Axis’)

X-Axis
-100 -200 -300 -400 -500

-600

-700 -800 -900

LA L L L I I L B B

call dnlinx(1.25,4.1,6.0,1000.,2.0,0.1,.false.,.true. ,.true. ,6,'X-Axis’)

LA L L L I I L B B

call dnlinx(1.25,3.0,6.0,1000.,2.0,0.1,.false.,.true. ,.false.,6,’X-Axis")

LA L L  L  B

-100 -200 -300 -400 -500
X-Axis

-600

-700 -800 -900

call dnlinx(1.25,1.9,6.0,1000.,2.0,0.1,.false.,.false.,.true. ,6,” X-AXis")

LA L L  L  B

call dnlinx(1.25,0.8,6.0,1000.,2.0,0.1,.false.,.false.,.false.,6,’X-Axis")

Version 3.30

Fig 6.10 Example of thénlinx routines.
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Y-AXis

(a) (b)
100.0 7] [ -100.
50.0—5 — -50.
o.o—f — 0
-50.0—5 5— 50.
-100.0—5 f— 100.
_150.0—5 f— 150.
200.0_: _ 200.

(a):
(b):

Version 3.30

doliny(2.0,1.25,6.0,100.,-200.0,

0

0.

SIXV-A

1,

.true., .true.,.true.,6,”Y-AXxis")

dnliny(4.0,1.25,6.0,100.,-200.0,0.1,.false.,.false.,.true.,6,’Y-AXxis")

Fig 6.11 Example of théoliny anddnliny routines.
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(a) (b)
102 ] 10?2
%] <
2 Ny
< =
> (%]
10t — — 10t

(a): call dology(2.0,1.25,6.0,100.,2.0,0.1, .true., .true.,.true.,6,’Y-AXxis’)

(b): call dology(4.0,1.25,6.0,100.,2.0,0.1,.false.,.false.,.true.,6,’Y-AXxis")

Fig 6.12 Example of thdology routine.
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dologx(x0,y0,xlength,xmax,xmin,ticup,labtop,dopow,nl,string)

X-AXxis

[ |

10°
Ll

dologx(1.25,8.

.0,1000.,2.

,.true.

,6," X-Axis")

Ll

,.false.

,6," X-Axis")

Ll

X-Axis

.0,1000.,2.

10°

.false.,.true.

,6," X-Axis")

Ll

.0,1000.,2.

.false.,.false.,6,’ X-Axis")

X-AXis

102

10°

TTT]

0,0.1,.

TTTTT

,.true.

,6," X-Axis")

.0,1000.,2.

TTTTT

,.false.

,6," X-Axis")

T 11

X-Axis

.0,1000.,2.

.,.false.,.true.

,6," X-Axis")

dologx(1.25,0.

TTTTT

.false.,.false.,6,” X-Axis")
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call dolinx(x0,y0,xlength,xmax,xmin,ticup,labtop,dopow,nl,string)

X-Axis
100 200 300 400 500

600

700

vov b b b b P by Py

800 900

A

call dolinx(1.25,8.5,6.0,1000.,2.0,0.1,.true.

,.true. ,.true. ,6,” X-AXxis")

vov b b b b P by Py

A

call dolinx(1.25,7.4,6.0,1000.,2.0,0.1,.true.

,.true. ,.false.,6,” X-Axis")

vov b b b b P by Py

I IR B

100 200 300 400 500
X-Axis

600

700

call dolinx(1.25,6.3,6.0,1000.,2.0,0.1,.true.

800 900

,.false.,.true. ,6," X-Axis")

vov b b b b P by Py

A

call dolinx(1.25,5.2,6.0,1000.,2.0,0.1,.true.

,.false.,.false.,6,” X-Axis")

X-Axis
100 200 300 400 500

600

700

800 900

LA L L L I I L B B

call dolinx(1.25,4.1,6.0,1000.,2.0,0.1,.false.,.true. ,.true. ,6,'X-Axis’)

LA L L L I I L B B

call dolinx(1.25,3.0,6.0,1000.,2.0,0.1,.false.,.true. ,.false.,6,’X-Axis")

LA L L  L  B

100 200 300 400 500
X-Axis

600

700

800 900

call dolinx(1.25,1.9,6.0,1000.,2.0,0.1,.false.,.false.,.true. ,6,” X-AXis")

LA L L  L  B

call dolinx(1.25,0.8,6.0,1000.,2.0,0.1,.false.,.false.,.false.,6,’X-Axis")

Version 3.30

Fig 6.14 Example of thdolinx routine.
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Pa(x)
Py(x)
n,(x)

Ga(x)
Ga(x)
re(x)

GBs(x)
Ghs(x)
GRY(x)
rgv(x)

call
call

call

call
call

call

call
call
call

call

gsubsc(1.0,7.
gsubsc(1.0,7.
gsubsc(1.0,7.

gsupsc(1.0,7.
gsupsc(1.0,7.
gsupsc(1.0,7.

.10,’P’,1,'n",1)
.10,P’,1,’n",-1)
.10,'P’,-1,’n",-1)
.10,’G’,1,’a’,1)
.10,’G’,1,’a’,-1)
.10,’G’,-1,’a’,-1)

gsubsup(1.0,7.0,0.10,’G",1,’a’,1,’bg’, 2)

gsubsup(1.0,7.0,0.20,’G",1,’a’,-1,"bg"’, 2)

gsubsup(1.0,7.0,0.10,’G’,1,’a’,-1,’bg’,-2)

gsubsup(1.0,7.0,0.10,°’G’,-1,’a’,-1,bg’,-2)

Fig 6.15 Example of thgsubsc, gsupsc andgsubsup routines.

The last example is a FORAN program that tests the axis gridding and illustrates
the use of layers. The results are shown in Figure 6.16. The process i thedrainor
axes, major axes and finally the labeled axes with tics, in that order.
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y0 =1.0

xleng = 4.0
yleng = 4.0

yl = y0 + yleng
x1l = x0 + xleng

C do x-axis tics
(o} note the order for the overwrite, e.g.,
(o] minor tics, major tics, axis annotation
C do minor tics in RED dashed
color = RED
dominor =1
solid = 2
call dolnxgrid(x0,y0,yl, xleng, xmax, xmin,
1 sizex, .true.,color, solid, dominor)
C do major in BLUE solid
color = BLUE
dominor = 0
solid = 1
call dolnxgrid(x0,y0,yl, xleng, xmax, xmin,
1 sizex, .true.,color, solid, dominor)
C put in the axis and labels
call dolnx( x0, yO0, xleng, xmax, xmin,
1l sizex, .false., .false., .true.,
1 6, 'X-axis’, .true.)
call dolnx( x0, yO+yleng, xleng, xmax, xmin,
1l sizex, .true., .false., .false.,
1 6, 'X-axis’, .true.)
C do x—axis tics
C note the order for the overwrite, e.g.,
(o] minor tics, major tics, axis annotation
C do minor tics in RED dashed
color = RED
dominor =1
solid = 2
call dologygrid(x0,x1,y0,yleng, ymax,ymin,
1 sizey, .true.,color, solid, dominor)
C do major in BLUE solid
color = BLUE
dominor = 0
solid =1
call dologygrid(x0,x1,y0, yleng, ymax,ymin,
1 sizey, .true.,color, solid, dominor)
C put in the axis and labels

call dolny( x0, yO0, yleng, ymax, ymin,
1 sizey, .true., .true., .true.,

1 6, 'Y-axis’, .true.)
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call dology( x0O+xleng, yO0, yleng, ymax, ymin,
1 sizey, .false., .false., .false.,

i 11, ", .true.)

call pend()

end

Version 3.30 9 duly 2021



CHAPTER 7
UTILITY PROGRAMS (UPDATED)

Most programs of th€omputer Programs in Seismology package create a graphics
file, e.g.,.SREGNU.PLT that may not be exactly what is requirgdowever if this file is
properly cliped and repositioned and additional addnotations added, then onevemay ha
useful graphic.

Given the programming tools iI@ALPLOT, interesting things can be done. The pro-
gramreframe is written at the device deer levd and does not use the library routines
directly, but does permit repositioning of plots generated uSIAgPLOT. Another pro-
gramcalplt is a partially deeloped interface t&€ ALPLOT that permits simple interacé
plotting without writing nev programs. It is used in conjunction witeframe to append
legends to existing figures. Finalignplt is a tool for plottingx, y) arrays of data.

1. reframe

The progranreframe is described in Appendix AThis program permits manipula-
tion of the binary plotifes in order to reposition the plot on the page, to extracten gi
page orto extract a portion of the plot.

2. calplt (Updated)

A need arose for a simple interaetiogram to position simple plot commands on a
screen. For example, one might wish to place the idenst(B), (b), etc., on some »ast-
ing plots in order to produce a finished plot for publication. This could be done by writ-
ing a specific program for each modification, but this becomes teddugeneral pur
pose program is of greater value. The progi@plt provides partial access to the
CALPLOT library of commands. It gets input from the standard inputviiked with the
-V flag, syntax is provided, which is listed here:

FACTOR:scaling_factor

SYMBOL:x,y, ht, string, angle, nchar

CIRCLE:rad, x0,y0

SFILL:string_type, height, x0,y0 where type = SQuare, CIrcle
DIamond, TRiangle, HXagon

ARC:rad, x0,y0,angl, ang2

HELP: (show this menu)
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CENTER:x, y, ht, string, angle

LEFT:x,y, ht,string, angle
RIGHT:x,y, ht, string, angle
NUMBER:x,y, ht, string, angle, nchar

NEWPEN: ipen

PLOTD:x,y, ipat, xlen
SHADER:x1,yl,x2,y2, ipatx, ipaty, xlen,ylen
PLOT:x,y, ipen

FRAME: (start new plot frame)
GWIDTH:width

GFONT:ifont

GUNIT:in or cm (string)

PEND:

LINE:x1l,yl, xu,yu
BOX:x1,yl, xu, yu, string, ht

COMMENT: comment for CALPLT.PLT in quotes
ARROW:xs, ys, xe,ye,bold (TF)

SUBSC:x,y,ht,sl,nl,s2,n2: - nl,n2 or neg = font 4
SUPSC:x,y,ht,sl,nl,s2,n2: - nl,n2 neg = font 4
SUBSUP:x,y,ht,sl,nl,s2,n2,s3,n3: - nl,n2,n3 neg = font 4

AXES3:x0,y0,x1,yl, z1,angl, ang2,ang3,tl,sl,t2,s2,t3,s3,cmd
AXES3SU:x0,y0,x1,yl,zl,angl,ang2,ang3,tl,sl,ul,t2,s2,u2,t3,s3,u3,cmd
ARRAY: enter quoted file name containing x,y pairs

SQUARE: rad, x0,y0

HEXAGON:rad, x0,yO

Enter command

Wheneer the syntax requires the input of a string, this string must be enclosed within
single quotes, since the program was written in FR¥WN. A sample program would be

NEWPEN

2

LEFT

1.0 1.0 0.5 '"This is a test’ 0.0
LINE

2.0 3.0 2.5 3.5

PEND

Two examples are gen here. Theifst, Figure 7.1 shows the result of the faling
input to the prograneralplt. The plot was used to indicatedwossible interpretations
of a data set.

PLOT
3.0 6.0 3
PLOT
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8500

Y PHYSICAL PLOT AREA

0 X 11000

Fig. 7.1. Output of first example of usieglplt.

7.0 6.0 2
PLOT

5.0 6.0 3
PLOT

5.0 5.5 2
PLOT

3.0 5.5 3
PLOT

7.0 5.5 2
PLOT

3.0 5.0 3
PLOT

7.0 5.0 2
NEWPEN
1090
SHADER
5.0 5.5 7.0 6.0000.10.1
NEWPEN
1050
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SHADER

3.0 5.0 7.0 5.5 00 0.10.1
NEWPEN

1

SYMBOL

4.88 4.5 0.20 "OR’ 0.0 2
PLOT

3.0 4.0 3

PLOT

7.0 4.0 2

PLOT

3.0 3.5 3

PLOT

5.0 3.5 2

PLOT

5.0 3.0 2

PLOT

7.0 3.0 2

PLOT

3.0 2.5 3

PLOT

7.0 2.5 2

NEWPEN

1060

SHADER

3.0 2.55.03.5000.10.1
SHADER

5.0 2.5 7.0 3.0000.10.1

3. genplt (New)

This program is run from the command line. It reads control files to plot curves of a
given type. The command line help

genplt -h

gives the following:

genplt:

USAGE:genplt —-XMIN xmin —-XMAX xmax -YMIN ymin -YMAX ymax -X0 x0 -YO0 yO \
—NOBOX -XLIN _XLOG _YLIN YLOG —-XLOG —-XLIN -YLOG -YLIN \
-TX x-title -TY y-title -C cmdfil -A acmdfil -L lcmdfil -E ecmdfil \
—LPOS pos—XDOWN -NOTICX -NOTICY-? -h

—XMIN xmin (default 0.0) minimum value of X-Axis

—-XMAX xmax (default ) maximum value of X-Axis
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PHYSICAL PLOT AREA

—YMIN ymin
—YMAX ymax
-X0 xO0
-Y0 yO
—XLEN xlen
—-YLEN ylen
—NOBOX

Version 3.30

X 8500

Fig. 7.2. Output of second example of ustizlplt.

(default
(default
(default
(default
(default
(default
(default

.0)
.0)
.0)
.0)
.0)
.0)

o 00 B N OO

minimum value of Y-Axis
maximum value of Y-Axis
lower left corner of plot
bottom left corner of plot
length of X-Axis

length of Y-Axis

false) do not plot axes

7-5 9 duly 2021



Computer Programsin Seismology - GSAC

-NOTICX (default false) do not plot X tics and numbers

-NOTICY (default false) do not plot Y tics and numbers

-XLIN (default linear) X axis is linear

-XLOG (default linear) X axis is logarithmic

-YLIN (default linear) Y axis is linear

-YLOG (default linear) Y axis is logarithmic

-C cmdfil where cmdfil consists of one xy-pair file per line as
File Kolor Width Psymb

—-A acmdfil where acmdfil consists of one xy—-pair file per line as
File Kolor Width Psymb Size

-L lcmdfil where lcmdfil consists of one xy-pair file per line as
File Kolor Width Psymb Size Legend

-E ecmdfil where ecmdfil consists of one xyerr file per line as

File Kolor Width Psymb Size Legend
where each line of xyerr file is x y errx erry

-3 3cmdfil where 3cmdfil consists of one xypen file per line as
File3 Kolor Width Psymb Size Legend

File: file name of x-y pairs to be plotted
with the File and Psymb enclosed in single quotes
Kolor: (integer)l=black,1000=red,1050=green,1100=blue
O=white or any CALPLOT color
Width: width of line/or symbol border in inches
Psymb: - a quoted 2 character entry for the following
SQ - square
TR - triangle
HX - heaxgon
DI - diamond
CI - circle
DA - dashed line
DO - dotted line
NO — no symbol - plot a line
Size: - Symbol size
Legend: quoted string plotted with symbol
as legend in position defined by -LPOS flag
File3: file name of x-y-pen_color triplets to be plotted
with the File and Psymb enclosed in single quotes
-P pcmdfil where pcmdfil consists of one xy-pair polygon per line as
Polygon_file Kolor Fill
Fill = 1 is shaded with the color
Fill = 0 is outline only color
-LPOS pos (default none) Must be enclosed in single quotes
where the legend position, pos, is TL, ML, BL, TR, MR, BR
-TX title—-x (default none) Must be enclosed in single quotes
-TY title-y (default none) Must be enclosed in single quotes
—XDOWN (default false) x—axis is positive down
-? (default false) online help
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The following example uses the sagé vave code to determine the dispersion at a

(default false) online help

Utility Programs (Updated)

frequeny of 0.5 Hz in an acoustic model consisting of a single layer a halfspace.

The eigengunctions and partial detives ae computed for a representation of this

model interms of thin layers.

dc/dh

dc/da

dc/dr *10

-0.040  0.040
BERERRZREREEEEE R

-0.040  0.040
EREETRRRSEaREEaS

-2
-0.50 0.50

r

Depth (km)
~
o
s

~

Fig. 7.3. Output of example of usieglplt, reframe andgenplt.

The shell script that accomplished this is as follows:

#!/bin/sh

#H###
#
#H###

cat > fluidlyr.mod << EOF

MODEL. 01

Fluid Layer for Chapter 3

ISOTROPIC
KGS

FLAT EARTH

1-D

scritps for surface waves for Chapter 3

CONSTANT VELOCITY

LINEOS8
LINEO9
LINE1lO
LINE1l1l

H(KM) VP (KM/S) VS (KM/S)

0.1000
.1000
.1000
.1000
.1000
.1000

O O O o o

Version 3.30

1.0000

B R R R R

.0000
.0000
.0000
.0000
.0000

0.0000

O O O o o

.0000
.0000
.0000
.0000
.0000

RHO (GM/CC)

1.0000 0.00
1.0000 0.00
1.0000 0.00
1.0000 0.00
1.0000 0.00
1.0000 0.00

-7

O O O 0o o o

.00
.00
.00
.00
.00
.00

Qs

O O O O o o

ETAP

.00
.00
.00
.00
.00
.00

O O O O o o

ETAS

.00
.00
.00
.00
.00
.00

B R R R KRR

FREFP FREFS
.00
.00
.00
.00
.00
.00

1.00
.00
.00
.00
.00
.00

B R R R R
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0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.1000 1.0000 0.0000 1.0000 O
0.0990 1.0000 0.0000 1.0000 O
0.0010 1.0000 0.0000 1.0000 O
0.0010 2.0000 0.0000 1.5000 O
0.0990 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O
0.1000 2.0000 0.0000 1.5000 O

EOF

i

# get dispersion at a frequency

# and also the eigenfunctions

i

cat > farray << EOF

EOF

i
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.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
.00 0.00
of 0.5 Hx

O O O O O OO OO O O O O O 0O OO O0OO0OO0OO0OO0OOO0OODODOOO OO OO OoOOoOoooo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O O O O OO OO O O O O O 0O OO O0OO0OO0OO0OO0OOO0OODODOOO OO OO OoOOoOoooo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

HE R RrRHERRERRHBRAERRRARRBERBEARRERRAEBRERRBERARRRHABRERRERBREBEREBRRRRBBR

.00
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# set up

#it##

sprep96 —-M fluidlyr.mod -R -FARR farray —-NMOD 1
#it###

# get the dispersion

#it###

sdisp96

#it##

# get the eigenfunctions and partial derivations
# as a funciton of depth

#it##

sregn96 -V -DER

#it###

# make the plots

# more importantly get an ASCII out of

# the numerical wvalues

#it##

sdpder96 —-R —-TXT —-XLEN 4 -YLEN 6

i

# extract the information including the header
# use the ed editor to get the lines we want

# this all depends on the numebr of layers

# of the model and a pattern in the output

#i i

rm —f rder.0 rder.l rlay
ed SRDER.TXT << EOF
/LAYER/

/UR /

a
EOF

L3333

# add a first column with a number for use with join

#it##
cat trlay | awk 'BEGIN{NUM=0}{print NUM, $0 ;NUM++}' > rlay
cat trder.0 | awk 'BEGIN{NUM=0}{print NUM, $0 ;NUM++}' > rder.0

join rlay rder.0 > merged

#iH

# now make the data files, for eigenfunctions

# use depto to top, for partials, need top/bottom of layer
#iH

#10
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= 3= = = = = I
W 0 J o U d WD

#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26

LAYER

H (km)
Vp (km/s)
Vs (km/s)
Density
OA (inv)
OB (inv)
M

UR

TR

uz

TZ
DC/DH
DC/DA
DC/DB
DC/DR
M

UR

TR

uz

TZ
DC/DH
DC/DA
DC/DB
DC/DR

#H###

ed Merged

1d

w lMerged

a
EOF

cat
cat
cat

cat
cat
cat

1Merged
1Merged
1Merged

1Merged
1Merged
1Merged

#H###

#

<< EOF

awk
awk
awk

awk
awk
awk

'"BEGIN{TOP=0} {print
'"BEGIN{TOP=0} {print
'"BEGIN{TOP=0} {print

'"BEGIN{TOP=0} {print
'"BEGIN{TOP=0} {print
'"BEGIN{TOP=0} {print

make the plots

#H44#
cat > 2km.xy << EOF

2.0
2.0
EOF

-10
10

cat > zero.xy << EOF

Version 3.30

7-10

TOP, $10; TOP+=$3 }' > ur.0
TOP, $12; TOP+=$3 }' > uz.0
TOP, $13; TOP+=$3 }' > tz.0

TOP, $14; TOP+=$3;print TOP, $14 }' > dcdh.O

TOP, $15; TOP+=$3;print TOP, $15 }' > dcda.O
TOP, $17; TOP+=$3;print TOP, $17 }' > dcdr.0
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0.0 0.0

6.0 0.0

EOF

cat > acmdfil << EOF
'zero.xy' 1000 0.03 'NO' 0.01
'2km.xy' 1100 0.03 'NO' 0.01
'xy.dat'’ 1 0.02 'NO' 0.01
EOF

for C in 01 02 03 04 05 06

do

case $C in

01) F="ur.O0O" ; VMIN=-3.1 ; VMAX=3.1 ; TX="Depth (km)" ; TY="UR" HH
02) F="uz.0" ; VMIN=-1.2 ; VMAX=1.2 ; TX=" " ; TY="Uuz" HE
03) F="tz.0" ; VMIN=-11. ; VMAX=11. ; TX=" " ; TY="TZ" i
04) F="dcdh.O0" ; VMIN=-0.12 ; =0.12 ; TX="Depth (km)" ; TY="dc/dh" ;;
05) F="decda.O" ; VMIN=-0.12 ; =0.12 ; TX=" " ; TY="dc/da" ;;
06) F="decdr.O0" ; VMIN=-0.012 ; =0.012 ; TX=" " ; TY="dec/dr" ;;
esac

cp $F xy.dat
genplt —-XDOWN -TX "${TX}" -TY "${TY}" -XMIN O -XMAX 4 -YMIN "${VMIN}" -YMAX "${VMAX}'
mv GENPLT.PLT S$C.PLT

done

Hi####

# do the montage

Hi#i##

rm —-f DER12.PLT

reframe -N1 -O -YL+0900 -X0+0000 -Y0+7000 01.PLT >> DER12.PLT

reframe -N1 -O -XL+1900 -YL+0900 -X0+3500 -Y0+7000
reframe -N1 -O -XL+1900 -YL+0900 -X0+7000 -Y0+7000
reframe -N1 -O -XL+1900 -YL+0900 -X0+10500 -Y0+7000
reframe -N1 -O -XL+1900 -YL+0900 -X0+14000 -Y0+7000
reframe -N1 -O -XL+1900 -YL+0900 -X0+17500 -Y0+7000

02.PLT >> DER12.PLT
03.PLT >> DER12.PLT
04.PLT >> DER12.PLT
05.PLT >> DER12.PLT
06.PLT >> DER12.PLT

A A A AN A A

i

# convert to EPS

#iH

plotnps -F7 -W1l0 —-EPS -K < DER12.PLT > nderl2.eps

#H###
# clean up

#H4H4
rm —f CALPLT.PLT GENPLT.PLT CALPLT.cmd
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—-f 01 02 03 04 05 06

sregn96.der sregn96.egn sdisp96.dat

—f sdisp96.ray farray fluidlyr.mod derl.plt der2.plt
—f SRDER.TXT

i 8483

—f zero.xy xy.dat ??.0 trlay trder.0 rlay rder.0 out.0? merger dcd?.0 acmdfil 2km.

g 3

merged
rm —f 0?.PLT DER12.PLT SRDER.PLT
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APPENDIX A
CALPLOT GRAPHICS (REVISED)

1. Introduction

Computer Programs in Seismology is distrituted

with its own graphics package to neake installa-
tion of distributed software easi&ach non-interac- CALPLOT file
tive gaphics program will create a binadevice-

independent metafile of plotting commands, which
must be cowverted for use by a specific hardve

device. Atthe simplest hedl, the lav levd plotting CALPLOT device filter
commands are a sequence of pen up, pereraw

pen down commandsSome of the early plotting
devices supported were Calcomp mechanical plot-

ters, \érsatec electrostatic printers andkifonix
graphics terminals. Today graphic output is sup-
ported for X-Wndows, PC Whdows displays, and

PostScript printers. Only a small subset of output
devices are currently supported, primarily because
of the existence of excellent aansion softvare;
one eample of which ighostscript which comwverts
PostScript to mandevices.

If a CALPLOT device filter is nameglotdev, one uses the program as follows:
plotdev [options] < PLOTFILE for ascreen device

plotdev [options] < PLOTFILE > temp_file (createtempfile)
print temp_file (outputtothe actual printer)

Some common options are

—sscaling_factor

Multiply all plot moves by thescaling_factor (default 1.0)
-R

Rotate the plot by 90°
—Ffont
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Change the default fault to numident. The default is Times Roman. A7 will
invoke lold Helvetica in PostScript.

Other commands are specific to the hardware device. A complete description of all sup-

ported devices is gen in CALPLOT(l) of Computer Programsin Seismology.

2. PostScript Output

The progranplotnps corverts the binary CALPLO file to PostScript. This program

supports 128 unique colors in its palette. The output can also be in the form of Encapsu-

lated PostScript, which is used to provide all graphics in this document.
Program control is through the command line:

plotnps [flags], where the command flags are

—sscalefac

Scale all plot motions by this factor.

—Ppipe_process

On UNIX/LINUX pipe the PostScript output through this process instead of send-

ing throughstdout
-R

Rotate the plot on the printed page. Ifeef the plot region is 8.5" wide and 11.0"

high instead of 11.0" wide and 8.5" high.

-N

Turn off shading options for smaller PostScript file

—Ffont

Make the default font equdbnt

font Font Used

Oooo~NOoOUGIM,WNEO

Times-Roman
Times-Roman
Times-Italic
Times-Bold
Symbol (Greek)
Helvetica
Helvetica-Oblique
Helvetica-Bold
Symbol (Greek)
Courier
CourierOblique
CourierBold
Symbol(Greek)
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Shading commands:

—-H30

-H60
Use a halftone density of 30 or 60 (default) dots per inch. The density of 30 pro-
duces larger dots, and may be of use wheguag must be reduced for publication.
This is old. Use -G fro grayscale

-K

Shaw colors with a red -> green -> blue palette
-KR

Shaw colors with a red -> white -> blue pallette
-KB

Shaw colors with a blue -> white -> red pallette
-KW

Shaw colors, but whiten the spectrum.
-G

Shaw colors in grayscale.

The default action when neitheg, —-K nor —KWw are used is that shading is in gray
but all colored lines and text are black.

-I (default off) Invert background (e.g makdack) for EPS

-BGFILL (default off) Force a background fill for use with ImageMagick or Graphics-
Magick

Media commands:

-B
assume the paper is 11 x 14 instead of 8.5 x 11

-L
assume the paper is 8.5 x 14 instead of 8.5 x 11

-A3
assume the paper is A3 instead of 8.5 x 11

-A4
assume the paper is A4 instead of 8.5 x 11

—wWmin_linewidth
Reset the minimum line width.

-EPS
Make the output an Encapsulated PostScript file.

—Ttitle
Place the title strinditle in the lower left cornerDo not use spaces, or under
UNIX/LINUX place string between quotes, e.gT"a test case"

-XO0xoff (default 0) x-offset in CALPL® units

-XO0xoff (default 0) y-offsetin CALPL® units

-h

=2 Online help

Sandards

To be compatible with PostScript display software and with word processingaeftw
that permits inclusion of PostScript files, PostScript Document Structunee@mm 3.0
(DSC 3.0) is followed.
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Plotspace Mapping

The CALPLQO definition of axes is such that the X-axis is horizontal and tkexig
is vertical. This is then mapped onto a printed page of dimension 8.5" x 11". In the
default case the X-axis is mapped onto the long dimension of the. pHpemlot space
on the paper is demonstrated in Figure 1.

8500

Yl PHYSICAL PLOT AREA

0 X 11000
Fig. 1. Default mapping of CALPLDplot space onto physical page.

The -R option rotates the mapping, such that thex¥ is mapped onto the long
dimension of the papeiThe plot space on the paper is demonstrated in Figure 2.

110Q0

<
PHYSICAL PLOT AREA

o
x

8500

Fig. 2. Mapping of CALPLO plot space onto physical page usifity

Note that the CALPLO plot space is mapped onto a rectangular page with no-distor
tion of the unit lengths of the X- or Y-axes.

The PostScript plot space is assumed to be that the X-axis is horizontal with a length of
8.5" and the Y-axis is vertical with a length of 11.0". The use ofHERS or -LEPS
options permits a plot to be able tO fit within these limitsr the -EPS option, the
CALPLOT X-axis will still be horizontal. The default anBR option changes the lengths

of the plotted ags in the manner consistent with Figures 1 and 2.-LE#S option

malke the X-axis parallel to the long direction of the page.

The following examples use the second page of thenple fle PLTTST to illustrate
the result of using this program with different options.
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Fig. 3. This is the result of usimotnps -EPS< plt > plttst.eps

N

Fig. 4. This is the result of usimotnps -EPS-R < plt > plttst.rps

The Windows screen is viewed as a piece of paper exactly 10.0" wide and 8.0" high (

approximately 25.4 cm wide by 20.32 cm high). The default screen has dimensions of
800 x 640 pixels.
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When the page is completely drawn, a cursor will apfigrae can use this to point to
a feature of interest. The following actions can be performed:

* Pressing and releasing theft Mouse Button will advance the page.
* Pressing the menu buttdyext will advance the page.
* Pressing the menu butt@puit terminates the plot.

In order of importance, an entry such as thisrtides a command line or @ron-
ment option. For the other options, the command lireeridles the PLOTMSW eiiron-
ment control.

Last Modified 05 NOV 2001

3. X11 Output

The progranplotxvig is a natve X11 program for use under the X11 wimdog sys-
tem. It is based on the XviGe¥sion 1.1 package (Antoon Demarrée, IMEC, © 1993).
This program supports 35 unique colors in its palette. If these colors areanalbla,
dithering is used to create the apparent set. This package is also the basis olveteracti
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X11 software.
Program control is through the command line:

plotxvig [flags

—sscalefac
Scale all motions by this factor.

—~Ffont Change the default font.

-R Rotate the plot by 90°

—N No shading

-I Invert the background. The background will be black instead of white. This is done
by interchanging the black and white color map entries

-K (default) Shev colors with a red -> green -> blue pallette

—KR Show colors with a red -> white -> blue pallette

—KB Show colors with a blue -> white -> red pallette

-G Grayscalgcolor is default)

—wWwidth Minimum linewidth in units of 0.001" or 0.0025cm

—geometry widthxheight+-xoff+-yoff
set geometry in manner of X11. Theff and yoff are optional. (Default
width=800, height=640).

P

_Pz

_p4

-pl0

—C Turn on cross-hairs. This is useful with tieoptions to define crop limits when
usingreframe.

—h Online help
Put up background positioning grigeey 1000 CALPLQA units. every 500, eery
250 or @ery 100, respectely

To provide additional user control, the command line arguments can be placed in the
ervironment by separating them by colons (:) with no intervening spates.is the

only way to change display options when using the graphics libraries are used for
interactive plots. To force a scale factor of 0.5, and the images size of 800x600 one
would set the environment parameR®rOTXVIG

set PLOTXVIG=:-S0.5:-g:800x600:
export PLOTXVIG (under sh or ksh)

or

setenv PLOTXVIG=:-S0.5:-g:800x600: (under csh)
-h
-2

Online help

The X11 screen is viewed as a piece of papactey 10.0" wide and 8.0" high ( approxi-
mately 25.4 cm wide by 20.32 cm high). The default screen has dimensions of 800 x 640
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pixels, which can be changed through the wimdaonanager when the prograiegins.
The following screen would appear:

When the page is completely drawn, a cursor will apfigrae can use this to point to
a feature of interest. The following actions can be performed:

* Pressing and releasing theft Mouse Button will advance the page.
* Pressing the menu buttdyext will advance the page.
* Pressing the menu butt@puit terminates the plot.

To be mnsistent with X11, the geometry of the plot windcan be specified by an
entry in the .Xdefaults file:

pPlotxvig.calxvig.plotxvig.geometry: 1000x800+100+50
In order of importance, an entry such as thierrides a command line or wronment

option. For the other options, the command limermdes the PLOTXVIG evironment
control.

Problems;
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Since X11 programming is awexperience, here are some annoyances.

Resizing a windw after plotting begins will truncate the plot, if the winvdas smaller, or
will have whused areas. Because of the size of the binaryilpsgtthere is no way to
rewind and redra a pdot. Instead a backup image is used.

Finally, plotxvig works by setting up tev UNIX processes: one to do do thewliag,

the other to handlevents and to place the dvang on the screen - an interesting use of
interprocess communicatiory¥ou may find yourself with a display that is not respossi

- this usually happens because one, but not both processeiminated. Us@sto list

the processes, and thieill PID to get rid ofcalxvig andplotxvig.

4. Figure Manipulation

The progranreframe permits manipulation of a CALPLDfigure, either by chang-
ing the position on the page, by imposing a priaitlipping. Options exist to select one
figure of a multipage ploilé, and to merge plotilés. Theoutput of this program is
another plotife. Theprogram imput is from the last argument on the command line, if
that argument is not a command flag, or the standard input

Program control is through the command line:

reframe [flags], where the command flags are

-0
Redirect the output to the standard output. Otherwip@atXxXxxXx file will be
created, wher& X XXX is a unique identification number.

-P
Force the output to be a plot file. This the default.

—Mmergefile
This is the file that will be superimposed onto the original file.

-XLX _low_clip (default = -100000000)

—xHx_high clip (default = 100000000)

-YLy low_clip (default = -100000000)

-YHy high clip (default = 100000000)
A selected position of the inpuigtire can be passed through to the output. The
selected region is bounded by these coordinates.

-X0x_origin

-YOy origin
These values are added to the (x,y) coordinates of all input values within the clip-
ping windav to shift the resulting figure on the page.

The sequence of operations is thegtfthe image is clipped, and then the origin is
shifted.

To illustrate the usage of the program, consider the followilgekamples:
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To merge the second frames ofaplot files, one need only do
reframe -N2 -0 -MPLOTrhwvint < PLOTrefplt > PLOTrefplt2

Note that the page number flag applies to both injms. f It may be necessary to run the
program three times to select the desired pages, fiostuns, and then to mge the out-
put using the temporary files.

To =lect the first three pages of a multipage plotfile, and then to combine them on to a
single page,

reframe -V —-XH8500 -YH11000 -N1 -O < TABL > hunkl
(retrieve page 1 and save in the file hunkl)
reframe -V -XH8500 -YH11000 -X0+8750 -N2 -O < TABL > hunk2
(retrieve page 2, move plot 8750 unitsto right and
save in the file hunk2)
reframe -V -XH8500 -YH11000 -X0+17500 -N3 -O < TABL > hunk3
(retrieve page 3, move plot 11000 units to right and
save in the file hunk3)
reframe -V -N1 -O -Mhunk2 hunkl > munkl
( merge the files hunk2 and hunkl into the file munk1)
reframe -V -X0+1000 -Y0+1000 -N1 -O -Mhunk3 munkl > PLOTreframe2
( merge files hunk3 and munkl, and shift the origin 1000 units to
the right and upward)

All units are in the déace independent plot units. When the CALPLf@rograms are
used, 1000 units correspond to 1.000 inches on the hgrglmip

The results of another example arevehan Figures 3 and 4. The object is to cut Fig-
ure 3 into four quadrants centered at (4.0,4.0) anddbagmge the upper right with the
lower left quadrant and the upper left with thevéo right quadrant. The commands used
are as follow:

reframe -N1 -O < PLTTST > p

reframe -N1 -O -X0+4000 -Y0+4000 -XLO000 -XH4000 -YLO0OOO -YH4000 < pl > gl
reframe -N1 -O -X0-4000 -Y0+4000 -XL4000 -XH8000 -YLO0OO -YH4000 < pl > g2
reframe -N1 -O -X0+4000 -Y0-4000 -XL0000 —-XH4000 -YL4000 -YH8000 < pl > g3
reframe -N1 -O -X0-4000 -Y0-4000 -XL4000 -XH8000 -YL4000 -YH8000 < pl > g4
reframe -N1 -O -Mgl < g2 > g5

reframe -N1 -O -Mg3 < g4 > g6

reframe -N1 -O -Mg5 -X0+1000 -Y0+1000 < g6 > g7

plotnps -F7 -W10 -G -EPS < g7 > g7.eps

rm pl gl g2 g3 g4 g5 g6 g7
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Fig. 3. Initial plot to be sectioned
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Fig. 4. Result of clipping and shifting

5. CALPLOT Colors

Many programs permit the user definition of colors for curves. These aoketh
using

-K kolor

The CALPLON graphics uses a set of predefined colors that tak dightly different
meanings depending upon whether the plot proggsiwtxvig, plotmsw, plot-

nps, plotgif), is invoked with the -G, -K, —-KR or —-KB flags. \alues ofkolor
betweeno and999 are mapped into a specified sequence of 7 colors. Values in the range
1000 - 1100 select a palette of continuous color tones selected by the use of these flags.
The table belw defines some of these values as do the figures, which are best viewed on
a olor terminal screen using GhostWi@r Acroread.
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Kolor -G -K -KR -KB
Background Background Background Background
Foreground fereground fereground fereground
(see belw) Red (see belw) (seebelow)
Green
Blue
Orange
Blue-Green
Yellow
Foreground fereground fereground fereground
Red

©CoOo~NOOUIThWNEO

1000 Lt.Gray Red Red Blue

1025 Orange Light Red Light Blue
1050 Med.Gray Green White White
1075 BlueGreen Light Blue Light Red
1100 Dk.Gray Blue Blue Red

Normal plotting uses theGc and-k flags. Displays of continuous color maps can use the
—KR and-KB modes if the color indices are programed to represent a ranggaif/ee
positive values with white representing a mediaue. Thefollowing figures sha the
resulting colors for a gen choice of thekolor index.

0 0
1000 1020 1040 1060 1080 1000 1020 1040 - 1060 1080
1 1
1001 1021 1041 1061 10s1 ~ — 1001 1021 1041 1061 10s1 ~ —
2 2
1002 1022 1042 1062 1082 1002 1022 1042 1062 10s7 ~ —
1003 1023 1043 1063 108y 3 1003 1023 1043 1063 108 o3
1004 1024 1044 1064 1084 emm—t 1004 1024 1044 1064 1084 -t
1005 1025 1045 1065 1085 s 1005 1025 1045 1065 1085 "5
1006 1026 1046 1066 1086 et 1006 1026 1046 1066 1086 6
1007 1027 1047 1067 1087 e 1007 1027 1047 1067 1087 7
1008 1028 1048 1068 1088 -— 1008 1028 1048 1068 1088 -— O
1009 1029 1049 1069 1089 9 1009 1029 1049 1069 LT —}
1010 1030 1050 1070 1090 commm 10 1010 1030 1050 1070 1090 e 10
1011 1031 1051 1071 1091 qum 1l 1011 1031 1051 1071 1091 qum 1l
1012 1032 1052 1072 1092 12 1012 1032 1052 1072 1002 12
1013 1033 1053 1073 1093 13 1013 1033 1053 1073 1093 13
1014 1034 1054 1074 1094 14 1014 1034 1054 1074 1094 14
1015 1035 1055 1075 1095 15 1015 1035 1055 1075 1095 15
1016 1036 1056 1076 1096 16 1016 1036 1056 1076 1096 16
1017 1087 1057 1077 1007 1017 1037 1057 1077 1007
—17 —17
1018 1038 1058 1078 1098 1018 1038 1058 1078 1098
-— 18 -— 18
1019 1039 1059 1079 1099 1019 1039 1059 1079 1099
19 — 19
1020 1040 1060 1080 1100 1020 1040 1060 1080 1100
JE— — 0 JE— JE— 0
1000 1020 1040 1060 1080 1000 1020 1040 1060 1080
1 1
1001 1021 1041 1061 1081 ~ — 1001 1021 1041 1061 1081 —
2 2
1002 1022 1042 1062 10g2 ~— 1002 1022 1042 1062 10g2 —
1003 1023 1043 1063 1083 3 1003 1023 1043 1063 1083 3
1004 1024 1044 1064 1084 emm—t 1004 1024 1044 1064 1084 emm—t
1005 1025 1045 1065 1085 — 5 1005 1025 1045 1065 1085 — 5
1006 1026 1046 1066 1086 emm—6 1006 1026 1046 1066 1086 6
1007 1027 1047 1067 1087 7 1007 1027 1047 1067 1087 cmm—T
1008 1028 1048 1068 1088 — 1008 1028 1048 1068 1088 -—
1009 1029 1049 1069 1089 cummm O 1009 1029 1049 1069 1089 O
1010 1030 1050 1070 1090 10 1010 1030 1050 1070 1090 10
1011 1031 1051 1071 1091 o1l 1011 1031 1051 1071 1091 o 11
1012 1032 1052 1072 1092 12 1012 1032 1052 1072 1092 e 12
1013 1033 1053 1073 1093 1s 1013 1033 1053 1073 1003 13
1014 1034 1054 1074 1004 14 1014 1034 1054 1074 1004 14
1015 1035 1055 1075 1095 15 1015 1035 1055 1075 1095 15
1016 1036 1056 1076 1096 16 1016 1036 1056 1076 1096 16
1017 1087 1057 1077 1007 . 1017 1087 1057 1077 1007 .
1018 1038 1058 1078 1098 18 1018 1038 1058 1078 1098 18
-— -—
1019 1039 1059 1079 1099 1o 1019 1039 1059 1079 1099 1o
1020 1040 1060 1080 1100 = 1020 1040 1060 1080 1100 =

plotnps -KR < GRAYSC plotnps -KB < GRAYSC
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