






















































































































































































include visar.h

subroutine replot(xpm,ypm,ybim,presptr,presn,
minx,maxx,miny,maxy,
linetype,plotted,xdiv,ydiv,axis)

Clears the screen and replots the graphs.

Description of parameters

integer presptr(MAXSCOPES), presn(MAXSCOPES),
integer axis, linetype(MAXLINE)
logical plotted(MAXSCOPES)

real xpm(MAXPTS), ypm(MAXPTS), ybim(MAXPTS)
real minx, maxx, miny, maxy, xdiv, ydiv

Local Variables
integer i, j, xorigin, yorigin, ndivx, ndivy

clear screen
call sclrscrn
set up info for axis
xorigin = =1

yorigin = =1

ndivx = -1

ndivy = =1

if ((axis == 1 | axis == 3) & xdiv = 0.0) {
xorigin = 0

ndivx = (maxx - minx)/ xdiv + .5
maxx = ndivx * xdiv + minx
}
if ((axis == 2 | axis == 3) & ydiv != 0.0) {
yorigin = 0
ndivy = (maxy - miny)/ ydiv + .5
maxy = ndivy * ydiv + miny
}
draw axis
call sgraph(xpm,ypm,0,0,0,0,0,0,ndivx,ndivy,
xorigin,yorigin,1,0)
replot remaining graphs
do i=1, MAXSCOPES {
if (plotted(i)) {
find correct line type for the graph
for (j = 1; linetype(j) =1, j=j+ 1) { }
graph pm
call sgraph(xpm,ypm,presptr(i),presn(i),minx,
maxx,miny,maxy,-1,-1,-1,-1,5,0)
graph bim
call sgraph(xpm,ybim,presptr(i),presn(i),minx,
maxx,miny,maxy,-1,-1,-1,-1,3,0)



}
# move cursor to bottom of screen

write(STDOUT,102)

102 formatfy i)
#*

return
end



include splot_lib.h

*#
3
#
2

#* #

subroutine saxis(xtick,xorigin,ytick,yorigin,plotmode)
This subroutine makes the axis on the screen

Description of parameters
integer xtick,xorigin,ytick,yorigin,plotmode

Local variables
real tdiv

enter vector mode
write(STDOUT,101) char(GS)
Select plotmode
write(STDOUT,101) char(27)
write(STDOUT,101) char(47)
write(STDOUT,101) char(100)
if (plotmode >= 0) {
plot axis
write(STDOUT,101) char(48)
}
else {
erase axis
write(STDOUT,101) char(49)

select solid lines
write(STDOUT,101) char(27)
write(STDOUT,101) char(96)
set correct number of divisions #tick + 1
if (xtick > 0) xtick = xtick + 1
if (ytick > Q) ytick = ytick + 1
Form Y-AYIS
if (yorigin <= (MAXX-MINX) & yorigin > 0) {
break chain of vectors
write(STDOUT,101) char(GS)
first coordinate of y-axis
write(STDOUT,101) char(32 + MAXY/32)
write(STDQUT,101) char(96 + mod(MAXY,32))
write(STDOUT,101) char(32 + (MINX+yoriginy 32)
write(STDOUT,101) char(64 + mod(MIN X+vyorigin,32))
second coordinate of y—axis
write(STDOUT,101) char(32 + MINY/32)
write(STDOUT,101) char(96 + mod(MINY,32))
write(STDOUT,101) char(32 + (MINX+yoriginy32)
write(STDOUT,101) char(64 + mod(MINX +yorigin,32))
place tick marks on y-axis
if (vtick > 0 & ytick <« (MAXY-MINY)) {
tdiv = float{MAXY - MINY)/ (ytick - 1)

SAXxis



do i=1,ytick {

# break chain of vectors
write(STDOUT,101) char(GS)
# Jirst coordinate of tick mark

write(STDOUT,101) char(32+
int((tdiv*(i-1)+MINYy32))

write(STDOUT,101) char(96+
mod(int(tdiv*(i-1)+MINY),32))

write(STDOUT,101) char(32+(MINX-5+yoriginy 32)

write(STDOUT,101) ‘
char(64+mod(MINX-5+yorigin,32))

# second coordinate of tick mark

write(STDOUT,101) char(32+
int{(tdiv*(i-1)+MINYY32)

write(STDOUT,101) char(96+
mod(int{tdiv*(i-1)+MINY),32))

write(STDOUT,101) char(32+(MINX+5+yorigin)32)

write(STDOUT,101)
char(64+mod(MINX+5+yorigin,32))

}

}
}
# Form X-AXIS
if (xorigin <= (MAXX-MINX) & xorigin >= 0) {

# break chain of vectors
write(STDQUT,101) char(GS)
# first coordinate of x—axis

write(STDOUT,101) char(32 + (xorigin + MINY ) 32)
write(STDOUT,101) char(96+mod(xorigin+MINY,32))
write(STDOUT,101) char(32 + MINX/32)
write(STDOUT,101) char(64 + mod(MINX,32})
# second coordinate of x—axis
write(STDOUT,101) char(32+(xorigin+MINY ¥ 32)
write(STDOUT,101) char(96+mod(xorigin+MINY 32))
write(STDOUT,101) char(32 + MAXX/32)
write(STDOUT,101) char(64 + mod(MAXX,32))
# place tick marks on x—-axis
if (xtick > 0 & xtick <= (MAXX-MINX)) {
tdiv = float(MAXX - MINXY (xtick = 1)
do i=1xtick {

# break chain of vectors
write(STDOUT,101) char(GS)
# first coordinate of tick mark

write(STDOUT,101)
char(32+(MINY -5+xoriginy 32)

write(STDOUT,101) char(96+
mod{MINY-5+xorigin,32))

write(STDOUT,101) char(32+



int((tdiv*(i- 1 )+MINXY 32))
write(STDOUT,101) char(64+
mod(int(tdiv*(i-1)+MINX),32))
# second coordinate of tick mark
write(STDOUT,101) char(32+
(MINY+5+xoriginy32)
write(STDOUT,101) char(96+
mod(MINY +5+xorigin,32))
write(STDOUT,101) char(32+
int((tdiv*{(i-1)+MINX Y 32))
write(STDOUT,101) char(64+
mod(int(tdiv*(i-1)+MINX),32))

}
)

# enter transparent mode
write(STDOUT,101) char(CAN)
# writes a character, but doesn’t put a carriage
# return after
%101 format(al,$)
return
end
include splot_lib.h
subroutine sclrscrn

This subroutine clears the graphics and text screens
and puts the terminal in transparent mode

# H#H #H

write(6,101) FS,ESC,FF,CAN
101 format(4a2)

return

end



include splot_lib.h
include character.h
subroutine sgetcord(c,x,y)

#
# This procedure returns the x-y coordinates of the
# graphics cursor and the character typed
#
H#

Description of parms
CHARACTER ¢
integer X,y

# #

Local variables
character xh,xl,yh,yl,dummy
#
write(STDOUT,100) char(FS),char(ESC),char(SUB)
100 format(3a)
read(STDIN,101) dummy,xh,x],yh,yl
101 format(5a)
c=ichar(dummy)
read(STDIN,103) dummy
103 format(a)
x=32*mod(ichar(xh),32)+mod(ichar(xl),32)
y=32*mod(ichar(yh),32)+mod(ichar(yl),32)
write(STDOUT,102) char(CAN)
102 format(a)
#
return
end
include splot_lib.h
subroutine sgraph(x,y,start,n,xmin,xmax,ymin,ymax,
ndivx,ndivy,xorigin,yorigin,
linetype,plotmode)
#
#
# Description of parameters
integer n, start, ndivx, ndivy, linetype, plotmode
integer xorigin, yorigin
real x(n), y(n)

call splot{x,y,start,n,xmin,xmax,ymin,
ymax,linetype,0,plotmode)

call saxis(ndivx,xorigin,ndivy,yorigin,plotmode)

return

end

sgetcord



include visar.h

H#

subroutine shift(xpm,ypm,ybim,start,presptr,presn,
npts,n,tshift,minx,maxx,miny,
maxy,linetype,
plotted,nrec,tdiv,vdiv,axis)

Description of parms

real xpm(MAXPTS), ypm(MAXPTS), ybim(MAXPTS)
integer start, presptr(MAXSCQOPES), presn(MAXSCOPES)
integer npts, n, nrec, linetype(MAXLINE), axis

real tshift, minx, maxx, miny, maxy, tdiv, vdiv

logical plotted(MAXSCOPES)

Local variables
integer i

for(i = start; i <=start + npts = l;i=i+ 1) {
xpm(i) = xpm(i) + tshift
}

recalculate new min and max based upon shifted graph
call absminmax(xpm,ypm,ybim,presptr,presn,nrec,
Mminx,maxx,miny,maxy)
replot graphs
call replot(xpm,ypm,ybim,presptr,presn,minx,maxx,miny,
maxy,linetype,plotted,tdiv,vdiv,axis)

return
end



include visar.h

3% ok ##

* #
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This subroutine was lifted directly out of

“"Numerical Methods For Engineering Application" by
Joel H. Ferziger pp. 12-20

The only modifications are to convert it to ratfor.

subroutine speval(n, x, vy, fdp, xx,

This subroutine evaluates the cubic spline given
the derivative computed by subroutine spline.
the input parameters n, x, y, fdp have the same
meaning as in the subroutine spline,

xx == Value of independent variable for which and
interpolated value is requested
[ == The interpolated result

Parameters
real*4 x(MAXSPLINE), y(MAXSPLINE), fdp(MAXSPLINE)

The first job is to find the proper interval.

nml =n-1

do i=1, nml
if (xx <= x(i+1)) break

Now evaluate the cubic

dxm = xx - x{i)

dxp = x(i+1) — xx

del = x{(i+1) - x(1)

f = fdp(i) * dxp * (dxp * dxp/ del - del)/ 6. +
fdp(i+1) * dxm * (dxm * dxm/ del - del)/ 6. +
v(1) * dxp/ del + y(i+1) * dxm/ del

return
end

speval
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nclude visar.h

This subroutine was lifted directly out of

"Numerical Methods For Engineering Application" by
Joel H. Ferziger pp. 12=20

The only modifications are to convert it to ratfor.

subroutine spline(n,x,y,fdp)
This subroutine computes the second derivatives needed
in cubic spline interpolation. The input data are:
n == Number of data points
X == array containing dependent variable
{assumed to be in ascending order)
y == array containing values of the function at the
data points given in the x array
The output is the array fdp which contains the second
derivatives of the interpolating cubic spline. '

Parameters
real*d x(MAXSPLINE), y(MAXSPLINE), fdp(MAXSPLINE)
integer n

Local Variables
real*4 a(MAXSPLINE), b(MAXSPLINE), ¢c(MAXSPLINE)
real*4 r(MAXSPLINE)

Compute the coefficients and the rhs of the equations.
This routine uses the cantilever condition. The
parameter alamda (lambda) is set to 1. But this can
be user-modified. A, b, ¢ are the three diagonals

of the tridiagonal system; r is the right hand side.
These are now assembled.

alamda = 1.
nm2 = n-2
nml = n-1
c(1) = x(2) = x(1)
do i=2, nml {
c(i) = x(i+!) = x(i)
a(i) = c(i-1)
b(1) = 2. * (a(i) + ¢(1))
r(i) = 6. * ((y(i+1) - y(1))/
c(i) = (y(i) = y(i=1))/ c(i=1))

}
B(2) = b(2) + alamda * ¢(1)
b(nml) = b(nml) + alamda * ¢(nml)

At this point we could call a tridiagonal solver

spline



® # 3%

subroutine but the notation is clumsy so we will
solve directly. The next section solves the
system we have just set up.

do i=3, nm] {
t=a(i)/ b(i-1)
b(i) = b(1) = t * c(i—-1)
(i) = (i) = t * r(i-1)

}
fdp(nml) = r(nml)/ b(nml)
do i=2, nm?2 {
nmi=n-1i
fdp(nmi) = (r(nmi) - c(nmi) * fdp(nmi+1)),/ b(nmi)
}
fdp(l) = alamda * fdp(2)
fdp(n) = alamda * fdp(nm1)

we now have the desired derivatives and can return

return
end



include splot_lib.h

#®
#

##
#

subroutine splot(x,y,start,n,xlow,xhigh,
ylow,yhigh,vector,symbol,plotmode)

Description of parameters
integer vector,symbol,plotmode,n,start
real x(n), y(n), xlow, xhigh, ylow, yhigh

Local variables
integer i, k, xpt, ypt
real*§ xfac, yfac

write a character but don’t give a carriage return

%101 format(al,$)

#

#

enter vector mode
write(STDOUT,101) char(GS)
select plotmode
write(STDOUT,101) char(27)
write(STDOUT,101) char(47)
write(STDOUT,101) char(100)
if (plotmode >= 0) {

plot graph

write(STDOUT,101) char(48)

}

else {
erase graph
write(STDOUT,101) char(49)
)

select line type
write(STDOUT,101) char(27)
switch (vector) {
case | :
normal line ;
write(STDOUT,101) char(96)
case 2 :
dotted line ;
write(STDQUT,101) char(97)
case 3 :
dot dashed line :
write(STDOUT,101) char(98)
case 4 :
short dashed line :
write(STDOUT,101) char(99)
case 5 :
long dashed line . -
write(STDOUT,101) char(100)

)
write(STDOUT,101) char(GS)



k=start +n -1
xfac = (dble(xhigh) - dble(xlow))/ dble(MAXX - MINX)
yfac = (dble(yhigh) - dble(ylow))/ dble(MAXY - MINY)
do i=start,k {
# calculate the proper conversion to tek4010 language
xpt = (x(i) - xlow)/ xfac + MINX
ypt = (y(i) = ylow)/ yfac + MINY
if ((xpt <« MINX) | (xpt > MAXX)) break
if ((ypt < MINY) | (ypt > MAXY)) break
write(STDOUT,101) char(32 + ypt/ 32)
write(STDOUT,101) char(96 + mod(ypt,32))
write(STDOUT,101) char(32 + xpt/ 32)
write(STDOUT,101) char(64 + mod(xpt,32))
}
100 continue
# (transparent mode
write(STDOUT,101) char(CAN)
return
end



include splot_libh
subroutine sselect(x,y,ptr,npts,nr,xval,yval,
minx,maxx,miny,maxy,marker)

This subroutine lets you select a point on the screen

with the crosshair and centers a marker at the same
screen location. Warning this program assumes the x
data is increasing order.

R R W H

Description of parms

real x(npts), y(npts), xval, yval, minx, maxx
real miny, maxy

integer ptr, npts, nr, marker

* #

Local variables
integer char, sx, sy, end

call sgetcord(char, sx, sy)
while (sx < MINX |sx > MAXX |
sy < MINY |sy > MAXY) {
write(STDQUT,101)
101 format( Selected point is off the picture, *,
“try again ...”)
call sgetcord(char, sx, sy)

call ssymbol(sx—4,sy—4,marker)

# get "real’ interpolated values of point
xva=minx+(sXx-MINX)*(maxx-minx) (MA XX -MINX)
yval=miny+(sy-MINY )*(maxy-minyy (MAXY-MINY)

# find nearest right most or “on’ value
end = ptr + npts - 1
do nr = ptr, end {

if (xval <= x(nr)) break
}
return
end



include splot_lib.h
include characterh
subroutine ssymbol(x, y, symbol)

I 3

Description of parms
integer x, y, symbol

# Local variables
CHARACTER xh, x|, yh, yl, tmp

# convert into tek4010 language
yvh =32 +y/ 32
yl = 96 + mod(y, 32)
xh=32+x/ 32
xl = 64 + mod(x, 32)
tmp = symbol
# actually write symbol
write(6,11) FS,yh,yl,xh,x1,US,tmp,CAN
11 format(8a2)
return
end

ssymbol



include visar.h

#

subroutine unplotit(xpm,ypm,ybim,presptr,presn,
minx,maxx,miny,maxy,
linetype,plotted,n,xdiv,ydiv,axis)

Description of parameters

integer presptr(MAXSCOPES), presn(MAXSCOPES)
integer linetype(MAXLINE), n

logical plotted(MAXSCOPES)

real xpm(MAXPTS), ypm(MAXPTS), ybim(MAXPTS)
real xdiv, ydiv

integer axis

Local Variables
integer i

mark line type as unused
do i=1, MAXLINE {
if (linetype(i) == n) {
linetype(i) = 0
break
}
}

mark graph as not plotted

plotted(n) = .false.

replot remaining graphs

call replot(xpm,ypm,ybim,presptr,presn,minx,maxx,
miny,maxy,linetype,plotted,xdiv,ydiv,
axis)

return
end



include visar.h
subroutine veleval(xpm,ypm,presptr,presn,nrec,tdiv,
vdiv,bminx,bmaxx,bminy,bmaxy,
plotted,linetype)
#
# Global variables
include visar.com
#
# Description of parms
real xpm(MAXPTS), ypm(MAXPTS), tdiv, vdiv
real bminx, bmaxx, bminy, bmaxy
integer presptr(MAXSCOPES), presn{MAXSCOPES), nrec
integer linetype(MAXSCOPES)
logical plotted(MAXSCOPES)

# Local variables
real*§ num
integer i, ngraph, ptrfrng, rindx, lindx, offset
real initfrng, slope, ltval, lvval, rtval, rvval
real phi, k
real velMAXFRNG), time(MAXFRNG), oldfrng
real xselect(MAXSELECT), yselecttMAXSELECT)
integer nselectMAXSELECT), ptrselect, oldptr
integer oldselect, oldright, oldleft
logical done
real minx, maxx, miny, maxy
character*20 temp9

#  Init min and max values to bim’s min and max values
minx = bminx
maxx = bmaxx
miny = bminy
maxy = bmaxy
VU formatl i)
# Initialize array that keeps track of number of
# f(imes a point is selected
doi=1, MAXSELECT {
nselect(i) = 0
}

ptrfrng = |
ptrselect = |1
initfrng = 0.0
write(STDOUT,108)
108 format(“What is the value of K (mmy'us fringe) 77)
call readline(STDIN, line)
i=1; call atof{line,i,num)
k = sngl(num)
done = .false.



while (!done) {
write(STDOUT, 102)
102 format("Which graph 7°)
call readline(STDIN, line)
write(STDOUT,111)
i = 1; call atof(line,i,num)
ngraph = idint(num)
if (i == (1) {
write(STDOUT,118)
118 format("Do you wish to end evaluation (end) or’,
* desclect last section (deselect) ?27)
call readline(STDIN, line)
if (line(1) == SD | line(1) == LD) {
if (ptrfrng != 1) {
write(STDOUT,119)
119 format( Last section chosen has been 7,
“eliminated”)
ptrselect = oldselect
initfrng = oldfrng
ptrfrng = oldptr
nselect(oldleft)=nselect(oldleft)~1
nselect(oldright)=nselect(oldright)-1

}
else {
write(STDOUT,121)
121 format(”You must select a section *,
“first to deselect it !”)

)

}

else {
done = .true.

}

}
else if (ngraph <= nrec & nrec >= 1) {
write(STDOUT,103) ngraph
103 format(il,:Ip”)
call sselect(xpm,ypm,presptr(ngraph),
presn(ngraph),lindx,ltval,
lvval,minx,maxx,miny,maxy,SO)
write(STDOUT,111)
write(STDOUT,106) ngraph
106 format(il,:rp”)
call sselect(xpm,ypm,presptr({ngraph),
presn{ngraph),rindx,rtval,rvval,
minx,maxx,miny,maxy,SQO)
if ( ptrlrng + rindx - lindx + 1 >= MAXFRNG) {
# Error condition, too many points
write(STDOUT,130)



130

131

132

#* #

109

format(“Error : to many points selected”)

write(STDOUT,131) MAXFRNG

format("The maximum number of points is, *,i5)

write(STDOUT,132)

format(“Ignoring last section chosen, *,

)

‘choose another section to evaluate”)
next #go to top of while loop and continue on

assign selected values to select arrays and
increase there number of times they were selected,
save old fringe pointer

oldselect = ptrselect
left point

for(i=1;1i<=ptrselect = l;i=1+1){

)

if (xselect(i)==lItval & yselect(i)==lvval) {
break
}

xselect(i) = ltval
yselect(i) = lvval
nselect(i) = nselect(i) + |
if (i == ptrselect) {

}

ptrselect = ptrselect + 1

oldleft = i
selected right point
for (i=1;i<=ptrselect = 1;i=1i+1){

}

if (xselect(i)==rtval & yselect(i)==rvval) {
break
}

xselect(i) = rtval
yselect(i) = rvval
nselect(i) = nselect(i) + 1
if (i == ptrselect) {

}

ptrselect = ptrselect + 1

oldright = 1
write(STDOUT,111)
write(STDOQUT,109)

format(‘Is the acceleration + or = 77)
call readline(STDIN line)
if (line(1) == PLUS) {

}

k = abs(k)

else {

}

k = =1.0*abs(k)



if (Ivval < rvval) {

slope = 1.0
}
else {

slope = =1.0

}
phi=k*(0.25+(slope/(2*PI))*arcsin(lvval))
# evaluate the left point for the region
vel(ptrfrng) = k*(0.25+((slope/(2*PI))*
arcsin(lvval)))+initfrng-phi
time(ptrfrng) = Itval
# evaluate the right point for the region
vel(ptrfrng+rindx-lindx+1) = k*(0.25+((slope’
(2*PD))*arcsin(rvval)))+
initfrng - phi
time(ptrfrng+rindx-lindx+1) = rtval
# evaluate all the points in between
for (i=lindx;i<=rindx = 1;i=i+1){
offset = i — lindx + 1
vel(ptrfrng+offset)=k*(0.25+((slope/(2*PI))*
arcsin{ypm(i))))+initfrng—
phi
time(ptrfrng+offset) = xpm(i)

# keep track of last initial fringe
oldfrng = initfrng
# reset initial fringe count to new value
initfrng = vel(ptrfrng+rindx-lindx+1)
# keep track of last selected interval
oldptr = ptrfrng
# reset pointer to next available place for fringes
ptrfrng = ptrfrng + rindx - lindx + 2
}
else {
write(STDOUT,104)
104 format(’Sorry, PM",il,
‘is non-existant, cannot evaluate”)

}
}
if (ptrfrng > 1) {
4
# find min and max values for vel —vs— time plotting
call extremes(time,vel,1,ptrfrng—1,minx,maxx,
‘miny,maxy)
# plot vel vs time on screen
write(STDOUT, 112)

112 format(“Do you wish to plot the results on the *,
‘screen ?7)



call readline(STDIN line)
if (line(l) == SY | line(1) == LY) {

call sclrscrn

call sgraph(time,vel,1,ptrfrng-1,minx,maxx,

miny,maxy,-1,-1,-1,-1,1,0)
}
write(STDOUT,111)
write(STDOUT,113)
113 format( Do you wish to plot the results on ’,
“the plotter 77)

call readline(STDIN,line)
if (line(1) == SY | line(1) == LY) {

# open temporary plot file
open(unit=9,status="scratch”)
# find out the temp file’s name
inquire(unit=9,name=temp?9)
# plot velocity =vs— time

do i=1,ptrfrng-1 {
write(9,*) time(i), vel(i)

}
call flush(9)
call system("Graphit —r =p //temp9)
close(9)
}
write(STDOUT,111)
}
else {
write(STDOUT, 120)

120  format(’No points evaluated”)

}
write(STDOUT,107)
107 format( Do you want to return to bim-correction *,
‘system ?7)
call readline(STDIN line)
if (line(1) == SY || line(1) == LY) {
return
}
write(STDOUT,105)
105 format(“Warning end of program’)
for(i=1;i<=ptrfrng = 1;i=1+ 1){
write(FORTO02,*) time(i), vel(i)
}
stop
end



include visarh

LR R R R R N

program visar
Main Visar Program @

This program is a interactive graphicaly oriented
data reduction program for the VISAR apparatus.

This program was written by Alan Ricker

It is written in ratfor (rational FORTRAN)

which provides the user with many higher level control
constructs of languages like Algol, Pascal and C.

The ratfor processor merely converts the ratfor source code
into standard fortran control structures, eg. do’s

if's and goto’s.

This program runs currently under the UNIX operating system

If you would like a copy of the program ( in either
ratfor or fortran ) then contact Dr. Duvall of the
WSU Shock Dynamics Lab and he will provide you
with one.

Last revision ; Wed Mar 6 15:39:55 PST 1985

Global variables

include visar.com

#
#

=

#
#
#

Local Variables

logical done, plotted(MAXSCOPES), success, crosshair
real ybim(MAXPTS), xpm(MAXPTS), ypm(MAXPTS), tave
real tdiv, vdiv

real minx, maxx, miny, maxy

real*8 num

integer i, ngraph, nrec,start(MAXSCOPES)

integer presptr(MAXSCOPES), npts(tMAXSCOPES)
integer j, linetype(MAXLINE), presn{MAXSCOPES)
integer axis

CHARACTER command

Holds the name of the plotting temp file

character*20 temp9, templ0Q

Formats

201 format("What do you want to do 77)

202 format("Are you sure you want to quit 7”)

203 format(’ Which graph do you want to draw ?")
204 format(Sorry, graph PM",il," is already plotted”)



205 format(’Which graph do you want to erase ?7)
206 format(Sorry, graph PM",il,” is not on the screen”)
207 format("Which graph do you want to clip from ?7°)
208 format(’Sorry, graph PM’,il,
“ must be plotted first to be clipped”)
209 format("Are you ready to plot screen now ?7)
210 format( Sorry, selected option does not exist, *,
“try again 7")
211 format(“Sorry, PM’,il,” does not exist”)
212 format(” )
213 format("How much do you want to clip it? *,
‘(in nano seconds)’)
214 format('Sorry, I cannot clip it *,f8.3)
215 format({’Which edge do you want to clip from? *,
“(lefy'right)”)
216 format(’Which graph do you wish to reset range on ?7°)
217 format(’Sorry, PM’,il,” not graphed, cannot clip”)
218 format(’Which graph do you want to shift ?°)
219 format("How much to you want to shift it ?7)
220 format("Sorry, PM’,il,” is not graphed, cannot shift”)
221 format(’Warning, entering the bim correction system”)
223 format('Menu for main visar system}/,

/’!

"Axis — toggle showing of x-axis ),

“Bim correction — bim correction subsystem
“Clip = clip part of a graph/,

‘Draw - draw a graph/,

"Erase — erase a graph/,

“Hair - toggle showing of crosshair/,

‘Plot - send screen to plotter/,

“Quit - quit program/,

‘Reset — totally un-clip a graph 7,

“Shift — shift a graph by some time interval /)

#
# [nitialize
#
#

Attach external files to units
call ioinit(.false.,.false.,.false.,"FORT ", false.)

do i=1, MAXLINE
linetype(i) = 0
do i=1, MAXSCOPES
plotted(i) = .false.
axis = 0; vdiv=0
Input data
call input(xpm,ypm,ybim,start,presptr,presn,npts,
tdiv,tave,nrec, FORTO01)
# re—figure the maximum & minimum values

#*



call absminmax(xpm,ypm,ybim,start,npts,nrec,
minx,maxx,miny,maxy)
change time values into nano seconds
doi= 1, nrec{
for (j = start(i); j <= start(i) + npts(i) - 1;
J=i+ D
xpm(}) = (xpm(j) = minx) * tdiv/ tave
}
}

re=figure the maximum & minimum values
call absminmax(xpm,ypm,ybim,start,npts,nrec,
minx,maxx,miny,maxy)

done = .false.
crosshair = .false.
while (!done) {

write(STDOUT,201)

if (crosshair) {

call sgetcord(command,i,i)
}

else {
call readline(STDIN,line)
command = line(1)

}

do i=1,24 {
write(STDOUT,212)

}

switch(command) {
case QUIT :
write(STDOUT,202)
call readline(STDIN,line)
if (line(1) == SY | line(1) == LY) {
done = .true.
}

case DRAW .
which graph ?

write(STDOUT,203)

call readline(STDIN line)

i = 1; call atof(line,i,num)

ngraph = idint(num)

doi=1,24

write(STDOUT,212)

if (ngraph <= MAXSCOPES && ngraph >= 1) {

if ('plotted(ngraph)) {

call plotit{xpm,ypm,ybim,
presptr(ngraph),presn(ngraph),
minx,maxx,miny,maxy,
linetype,plotted,ngraph)



else {
error message, graph already plotted
write(STDOUT,204) ngraph
}
}

else {
error message, graph out of range
write(STDOUT,211) ngraph

}
case ERASE :
which graph ?
write(STDOUT,205)
call readline(STDIN,line)
i = 1; call atof(line,i,num)
ngraph = idint(num)
if (plotted(ngraph)) {
call unplotit{xpm,ypm,ybim,presptr,presn,
minx,maxx,miny,maxy, linetype,
plotted,ngraph,tdiv,vdiv,axis)
}
else {
error message, graph not plotted
write(STDOUT,206) ngraph
}
case CLIP :
which graph ?
write(STDOUT,207)
call readline(STDIN,line)
i = 1; call atof{line,i,num)
ngraph = idint(num)
if (ngraph <= nrec & ngraph >= 1) {
if (plotted(ngraph)) {
write(STDOUT,213)
call readline(STDIN, line)
1 = 1; call atof(line,i,num)
write(STDOUT,215)
call readline(STDIN, line)
if (line(1) == LL | line(l) == SL) {

side = =1

}

else if (line(1)==LR | line(1)==SR) {
side = 1

}

else {
side =0

)

call clip(xpm,ypm,ybim,start(ngraph),
presptr,presn,npts(ngraph),



ngraph,sngl(num),minx,maxx,miny,
maxy,linetype,plotted,nrec,side,
success,tdiv,vdiv,axis)
if (lsuccess) {
# error message, shift too far
write(STDOUT,214) num

}
}
else {
# print error message, not graphed
write(STDOUT,217) ngraph
}
}
else {
# print error message, non—existant graph

write(STDOUT,211) ngraph

}
case RESET:
# which graph ?
write(STDOUT,216)
call readline(STDIN line)
i = 1; call atof(line,i,num)
ngraph = idint(num)
if (ngraph <= nrec & ngraph >= 1) {
call areset(xpm,ypm,ybim,start(ngraph),
presptr,presn,npts(ngraph),ngraph,
minx,maxx,miny,maxy,linetype,
plotted,nrec,tdiv,vdiv,axis)
}
else {
# print error message, non—existant graph
write(STDOUT,211) ngraph
}

case SHIFT;
# which graph ?
write(STDOUT.,218)
call readline(STDIN,line)
i = 1; call atof(line,i,num)
ngraph = idint(num)
if (ngraph <= nrec & ngraph >= 1) {
if (plotted(ngraph)) {
write(STDOUT,219)
call readline(STDIN,line)
1= 1; call atof(line,i,num)
call shift{xpm,ypm,ybim,start(ngraph),
presptr,presn,npts(ngraph),
ngraph,sngl{(num),minx,maxx,
miny,maxy,linetype,plotted,



nrec,tdiv,vdiv,axis)
}
else {
# print error message, not graphed
write(STDOUT,220) ngraph
}
}

else {
# print error message, non—existant graph
write(STDOUT,211) ngraph
}

case BIM :
write(STDOUT,221)
call bimcorrect(ybim,xpm,ypm,start,presptr,
presn,npts,nrec,plotted,
7 linetype,tdiv,vdiv,axis)
done = .true.
case AXIS :
if (axis == 0) {
axis = 1
}

else {

}

call replot{(xpm,ypm,ybim,presptr,presn,
minx,maxx,miny,maxy,linetype,plotted,
tdiv,vdiv,axis)

case PLOT :

doi=1,nrec{

if (plotted(i)) {
write(STDOUT,"( "Plotting PM",1)") i

axis = 0

# open temporary plot file
open(unit=9,status="scratch”)
# find out the temp file’s name
inquire(unit=9,name=temp9)
# plot pm and bim

write(9,*) ‘"PM number | i
write(9,*) presn(i),
* Number of data pairs’
for (j=presptr(i);
j <= presptr(i)+presn(i)-1;
J=j+1) {
write(9,*) xpm(j), ypm(j)
)
call flush(9)
# open second temporary plot file
open(unit=10,status="scratch”)
# find out the temp file’s name



inquire(unit=10,name=temp10)
write(10,*) “BIM number “ i
write(10,*) presn(i),
“ Number of points”

for (j=presptr(i);

j <= presptr(i)+presn(i)-1;

=i+ {

write(10,*) xpm(j), ybim(j)

}

# flush output of temporary plot file
call flush(10)

# call system plotting routine

call system("Graphit —i —-r =f [/
temp%/” /templQ)

close(9)
close(10)
}
}
case MENU ;
#* print out menu
write(STDOUT,223)
case HAIR :
crosshair = .not. crosshair
defaulf ;
# print a error message
write(STDOUT,210)
}
}
H
# End of Visar Program
#

end



include "free_format.h"
subroutine writeline(device,line) writeline

Converts the integer*2 array to characters and prints
it to unit specified with device. It also does not
write the trailing blanks in line to output.

#OHE R

Description of parms
CHARACTER line(MAXBUFF)
integer device

# % H#

find last non-blank character in line
for (n=MAXBUFF;n > | & line(n)==ichar(" *); n=n-1) ;
# write out the n charaters
do i=1,n {
write(device,"(al,$)") char(line(i))
}
write(device,"()")
return
end
include free_formath
CHARACTER line
common line(MAXBUFF)
define CHARACTER integer*2
define CHARACTER integer*2
define DOT (ichar(".”))
define EOF -1
define FOQUND 1
define INTEGER |
define LD (ichar("D"))
define LE (ichar("E"))
define MAXBUFF 8§80
define MINUS (ichar("="))
define NINE (ichar("9"))
define NOTFOUND 0
define PLUS (ichar("+"))
define REAL 0
define SD (ichar('d"))
define SE (ichar(‘e"))
define ZERO (ichar("0"))



Information for "magic numbers" and procedure

"Retro—-Graphics Enhancement for the Dec VT100

#
P
# to plot on the vt100 are in the :
#*
#

Video Terminal" Digital Engineering, Inc.

#

define
define
define
define
define
define
define
define
define
define
define
define
define
define

CAN 24
ESC 27

FF 12

FS 28

FS 28

GS 29
MAXX 1017
MAXY 772
MINX 6
MINY 6
STDIN 5
STDOUT 6
SUB 26

Us 31



define AXIS ichar(‘a’)
define BIGGESTNUM 6.99%¢30
define BIM ichar(‘'b’)

define CLIP ichar('c’)

define DRAW ichar('d’)
define EOF -1

define ERASE ichar(‘e”)
define FORTOl 1

define FORT02 2

define FORT(03 3

define HAIR ichar(’h")
define KONTRAST ichar(’k”)
define LD ichar('D")

define LL ichar(‘'L")

define LN ichar('N")

define LR ichar('R")

define LX ichar("X")

define LY ichar("Y")

# maximum points we can evaluate
define MAXFRNG 1000
define MAXLINE 3§

# maximum number of total x or y points
define MAXPTS 5000

# maximum number of scope records
define MAXSCOPES 4

# maximum number of points we can select
define MAXSELECT 200

# maximum number of points for a spline
define MAXSPLINE 100
define MENU ichar('m”)
define PI 3.14596

define PLOT ichar('p’)
define PLUS ichar("+7)
define QUIT ichar('q")
define RESET ichar('r")
define SD ichar('d”)

define SHIFT ichar(’s”)
define SL ichar(’l")

define SMALLESTNUM -5999%¢30
define SN ichar('n”)

define SO ichar('0”)

define SR ichar('r’)

define STAR ichar("*")
define STDIN 5

define STDOUT 6

define SX ichar('x")

define SY ichar('y’)

define VELOCITY ichar('v")



include vprepros.h

P

#
&

it

subroutine interp(xbim,ybim,xpm,nbim,npm)

Description of parameters
integer nbim, npm
real xbim(MAXPTS), vbim(MAXPTS), xpm(MAXPTS)

Local variables
integer i, j, ptrnewsp
logical interpolated

j=1
ptrnewsp = nbim + 1
do 1 = l,npm {
interpolated = .[false,
xbim(ptrnewsp) = xpm(i)
while (linterpolated) {
if (xpm(1) < xbim(j)) {
if J == 1) {
extrapolate lower
ybim(ptrnewsp)=ybim(j)—(((xbim(j)-xpm(i))*
(ybim(j+1) - ybim(j)))/((xbim(j+1) -
xpm(i)) — (xbim(j) - xpm(i))))
interpolated = .true.

else{ _
I&] =2
}

}

else if (xpm(i) == xbim(j)) {
ybim(ptrnewsp) = ybim(j)
interpolated = .true.

else {
if (j == nbim) {
extrapolate upper
ybim(ptrnewsp)=ybim(j)+(ybim(j)-ybim(j-1))*
(xpm(1) - xbim(j)) / (xbim(j) - xbim(j-1))
interpolated = .true.

else if (xpm(i) < xbim(j+1)) (
interpolate between the Iwo points
ybim(ptrnewsp)=ybim(j)+(xpm(i)-xbim(j))*
(ybim(j+1) = ybim(j)) /
(xbim(j+1) - xbim(}))
interpolated = .true.

else {
1=]+1
}
}
}
ptrnewsp = ptronewsp + 1
}
do i = l,npm {
xbim(i) = xbim(i+nbim)
ybim(i) = ybim(i+nbim)
returm
end

include vprepros.h

interp



include free_formath .
subroufine inxy(line,x,y,n,device) inxy

# Description of parameters
CHARACTER line(MAXBUFF)
real x(MAXPTS), y(MAXPTS)
integer n, device

#* #

Local Variables
real*8 num

n=20
call readline(device,line)
while (line(l) == SX | line(l) == LX) {
n=n+.1
1=l
call atof(line,i,num)
x(n) = sngl{num)
call atof(line,i,num)
y(n) = sngl(num)
call readline(device,line)

}

return
end



subroutine outxy(x,y,n,device) outxy
#*
# Description of parms
integer n, device
real x(n), y(n)
#
# Local variables
integer i
#
write(device,101) n
101 format{’'Number of Points = *,i)
doi=1,n{
write(device,*) x(i), y(i)
}
return
end



include vprepros.h
include free_format.h
subroutine smooth(xpm,ypm,xbim,ybim,n) smooth
F
# Description of parms
integer n
real xpm(MAXPTS), ypm{(MAXPTS)
real xbim(MAXPTS), ybim(MAXPTS)

# Local variables
integer i, lindx, rindx
CHARACTER line(MAXBUFF)
real tmpl, tmp2, minx, maxx, miny, maxy
real tminx, tmaxx, tminy, tmaxy
logical firstsection
=
VILL  format@ /i)
# find min and max values for purposes of graphing and
# of selecting points to smooth
call extremes(xpm,ypm,1,n,minx,maxx,miny,maxy)
call extremes(xbim,ybim, l,n,tminx,tmaxx,tminy,tmaxy)
if (tminx < minx) minx = tminx
if (tmaxx > maxx) maxx = tmaxx
if (tminy < miny) miny = tminy
if (tmaxy > maxy) maxy = tmaxy
call sgraph(xpm,ypm,l,n,minx,maxx,miny,maxy,
i il ] 1,1.0)
call sgraph(xbim,ybim, |,n,minx,maxx,miny,maxy,
-1,-1,-1,-1,1,0)
write(STDOUT,1111)
write(STDOUT,101)
101 format("Do you wish to smooth bim ?7)
call readline(STDIN,line)
firstsection = .true.
while (line(1) == SY | line(1) == LY) {
write(STDOUT,1111)
if (Mfirstsection) {
write(STDOUT,120)
120 format(‘Same section as before ?7°)
call readline(STDIN,line)
write(STDOUT,1111)

}
else {
line(1) = SN
firstsection = .false.
}

if (line(1) I= SY & line(1) = LY) {
write(STDOUT,102)



102 format(’Choose left point:”)
call sselect(xbim,ybim,l,n,lindx,tmpl,tmp2,
minx,maxx,miny,maxy,SQO)
write(STDOUT,!1111)
write(STDOUT,103)
103 format(’Choose right point:”)
call sselect(xbim,ybim,1,n,rindx,tmp1,tmp2,
minx,maxx,miny,maxy,SQO)
write(STDOUT,1111)
} .
for (i=lindx + l;i<=rindx = 2;i=1+ 1) {
backpt = ybim(i-1)
pt = ybim(i)
forwardpt = ybim(i+1)
ybim(i-1)=1.0y
6.0*(5.0*backpt+2.0*pt-forwardpt)
ybim(i) = 1.0y
3.0 * (backpt + pt + forwardpt)
ybim(i+1) = 1.¢¥
6.0 * (-backpt + 2.0 * pt + 5.0 * forwardpt)
}

# re=figure min & max y values and replot the graph
call extremes(xbim,ybim,1,n,
tminx,tmaxx,tminy,tmaxy)
if (tminy < miny) miny = tminy
if (tmaxy > maxy) maxy = tmaxy
call sclrscrn
call sgraph(xpm,ypm,1,n,minx,maxx,miny,maxy,

-1,-1,-1,-1,1,0)
call sgraph(xbim,ybim,,n,minx,maxx,miny,maxy,
-1,-1,-1,-1,1,0)

write(STDOUT,104)
104  format("Do you wish to smooth bim some more ?7)
call readline(STDIN,line)

}
#

call sclrscrn
return
end



include vprepros.h
include free_format.h
subroutine timeinput(line,sumt,sumtsqr,n,device)

#

# Description of Parameters

CH

ARACTER line(MAXBUFF)

real sumt, sumtsqr
integer n, device

Local Variables
real*8 num, base
integer i

read and convert base time mark

call

readline(device,line)

if (line(1) != SX & line(1) = LX) (

}
1=

call

return

1
atof(line,i,base)

read in and convert the rest of the time marks

for

}

5§
read in and convert time mark
call readline(device,ling)
if (line(l) = SX & line(1) != LX) {
quit reading time marks in,
line is title of next set of data
break
}
i=1
call atof(line,i,num)
make sum of the distance beiween time marks and
sum of the square of time marks
sumt = sumt + sngl(num - base)

sumtsqr=sumtsqr+sngl(num-base)*sngl(num-base)

base = num
n=n+1

return

end

timeinput



include vprepros.h
include free_formath

Main VisarPre—Processor Program

This program was written by Alan Ricker with
technical help from Salvo Arione at the Shock
Dynamics Laboratory at Washington State Univ.
under the Unix operating system (Version 7 )

It is written in ratfor which is a dialect of
fortran which provides the user with many higher
level constructs of languages like Algol, Pascal
and C. The ratfor processor merely converts

the ratfor code into standard fortran control
structures, eg. do’s if’s and goto’s.

Last revision : Wed Dec 19 16:12:47 PST 1984

This program reads in a digitized input file

and does the necessary preprocessing to it, ie.
linear interpolation of the bim to give it the same
number of points as the pm and taking of the
tickmarks and reducing the information into the
average division size and the time division size.

P S EE S ECE I A

real xpm(MAXPTS), ypm(MAXPTS), xbim(MAXPTS)
real tave, tstdev,sumtsqr, sumt, precentage
real ybim(MAXPTS)
integer pmpts, i, nt, bimpts
CHARACTER line(MAXBUFF), linetmp(MAXBUFF)
P
# Format statements
101 format(”Titles on record #°,i2,":")
103 format(’The standard deviation in the tick marks is *,
gl12.3)
104 format(” Average tick mark division=",g12.3)
105 format(“or a *,g8.2,” percent standard deviation”)
#
# Associate all external files to proper unit numbers
H#
call ioinit(.false.,.false.,.false.,”"FORT",.false.)
nrec = O;sumt = 0.
sumtsqr = 0.; nt =0
# read title in
call readline(FORTO1,line)



# save title in temporary place
do i=1, MAXBUFF

#

#

linetmp(i) = line(i)

read in records
while(line(1) I= EQF) {

}

nrec = nrec + 1
header for title

write(STDOUT,101) nrec
title on top of time tick marks

call writeline(STDOUT,line)
input time ticks

call timeinput(line,sumt,sumtsqr,nt, FORTO01)
title on top of pm data

call writeline(STDOUT line)

call writeline(FORTO02,line)
actual points

call inxy(line,xpm,ypm,pmpts, FORT01)

call outxy(xpm,ypm,pmpts, FORT02)
title on top of bim data

call writeline(STDOUT line)

call writeline(FORTO02,line)
actual points

call inxy(line,xbim,ybim,bimpts, FORT(1)
interpolate and possibly expand bim array so it
has coresponding values to the pm array’s x values

call interp(xbim,ybim,xpm,bimpts,pmpts)
smooth bim

call smooth(xpm,ypm,xbim,ybim,pmpts)
print out new bim

call outxy(xbim,ybim,pmpts, FORTO02)

tstdev=sqrt((nt*sumtsqr-sumt*sumty (nt*(nt-1)))
tave = sumt/ nt

precentage = 100.0 * tstdev/ tave
write(STDOUT,103) tstdev
write(STDOUT,105) precentage

call writeline(FORTO03,linetmp)
write(FORTO03,104) tave

end



define AXIS ichar('a”)

define BIGGESTNUM 9.959¢30
define BIM ichar('b’)

define CLIP ichar('c’)

define DRAW ichar('d’)
define EOF -1

define ERASE ichar(‘e”)
define FORTOl 1

define FORTO02 2

define FORTO03 3

define HAIR ichar("h")
define KONTRAST ichar('k")
define LD ichar('D")

define LL ichar('L")

define LN ichar("N’)

define LR ichar('R’)

define LX ichar("X")

define LY ichar("Y")

# maximum points we can evaluate
define MAXFRNG 1000
define MAXLINE 5

# maximum number of total x or y points
define MAXPTS 5000

# maximum number of scope records
define MAXSCOPES 4

# maximum number of points we can select
define MAXSELECT 200

# maximum number of points for a spline
define MAXSPLINE 100
define MENU ichar('m”)
define PI 3.14596

define PLOT ichar('p”)
define PLUS ichar("+")

define QUIT ichar('q’)
define RESET ichar('r")
define SD ichar('d")

define SHIFT ichar(’s")
define SL ichar(’l")

define SMALLESTNUM -9.99%¢30
define SN ichar('n’)

define SO ichar('0o")

define SR ichar('r")

define STAR ichar("*")
define STDIN 5

define STDOUT 6

define SX ichar('x")

define SY ichar('y")

define VELOCITY ichar("v")
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