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ABSTRACT 

A Fortran subroutine has been written t o  scale f loat ing 

point data  and generate a magnetic tape t o  p lo t  it on the Calcomp 

570 d i g i t a l  p lo t t e r .  The routine permits a great deal  of f l ex ib i l i t y ,  

and may be used with any type of FORTRAN or  FAP ca l l ing  program. A 

simple ca l l ing  program has a l so  been written t o  permit the user t o  

read i n  data  from cards and p l o t  it without a r ~ y  additional pro- 

gramming. Both the  Fortran and binary decks. a re  available from 

Marjorie Lietzke, Mathematics Division. 



CASPER: A GENERALaED PROGRAM FOR PLOTTING 
AND SCALING DATA 

M. P. Lietzke R. E. Smith 

INTRODUCTION 

CASPER (~alcomp Automatic Scaling, Plott ing, Editing ~ o u t i n e  ) i s  

a general Fortran subroutine written f o r  use with Fortran or assembly 

language programs t o  produce scaled plots  of f loa t ing  point data on the 

Calccanp 570 p lo t te r .  A cal l ing program i s  available t o  read and p lo t  

data i f  no cmputation i s  desired. 

CASPER offers  the following options: 

1) x and y maximum and minimum values may be specified or found 

by the subroutine; 

2) scaling and plot t ing may be done f o r  blank paper (maximum 

sens i t iv i ty  scaling with a complete gr id  or  indicated 

intervals  drawn) or l ined  graph paper ( intervals  a re  s e t  

a t  the inch or  half-inch l ines) ;  

3)  graph s ize  may be varied (8" 5 x ax i s  5 120", 5" 5 y ax i s  5 9"); 

4) a l i n e  connecting points or 16 d i f fe rent  point-centered symbols 

(available i n  two sizes)  may be used f o r  plot t ing data; 

5) t i t l e  and labels  f o r  axes may be indicated f o r  each graph; 

6) CASPER w i l l  p lo t  a s  many separate graphs as  can be wri t ten on 

one magnetic tape, with a l i m i t  of 50 curves (a curve being a 

s e t  of points connected by a continuous l i n e  or plot ted with 

one symbol) and 65,535 t o t a l  points per graph. Space w i l l  be 

l e f t  between graphs f o r  cutting and binding. 



These options ake described i n  more d e t a i l  in ' the  section on 
. . 

"Use of Subroutine CASPER". 

MA-TICAL DISCUSS ION 

The range i s  ccmputed a s  maximum minus minimum for  each axis  and 

an  interval  s ize  is  established. The maximum and minimum values are then 

s e t  t o  the nearest integral  multiple of the interval  s ize  encampassing the 

mnge. If: the plot  i s  t o  be on l ined rather than blank paper, the number 

of intervals i s  adjusted so tha t  the size of the interval  w i l l  be ei ther  

one or one-half inch, and the m a x i m  x and y values w e  change& ttccuril1ugljr. 

The procedure i s  as follows: 

R = X  - x  x . max = n1 x loP(.l r nl < 1 )  

Ax = n2 x lop-1 where n2 = .1 i f  5 .2 

n2 =. .25 i f  .2 < nJ. < .'j 

n2 = -5 i f  n l z  .5 

%ax - ~ n t e g e r  + (fraction) \=x- 
X min 

q', = - = Integer + (fraction) Ax 

If fractions ex i s t :  

for  positive numbers % = Integer + 1 

q f X  = Integer 

for  negative numbers % = Integer 

q 'x  = Integer - 1 



I f  there i s  no f rac t ion  % or q' i s  used unchanged. 
X 

%=\ .ax  

xm = q', . ax 

Similar formulae are  used t o  establ ish YM and Ym from yMax and y mine 

Then 

- Xm = R I X  YM - Ym = R ' Y  

R ' Y  - =  
& q~ 'Y 

If the programmer wishes t o  use l ined  graph paper with inch or 

half-inch intervals,  the following adjustments a re  made: 

> length of x ax is  i n  inches ( ~ i z e x )  : 'R'X 

'R 'X 
5 2 x Sizex 

If qRIX < Sizex: 

qR l X  = Sizex 

In  both cases, R ' X  i s  then recomputed: 

R ' X  = ]hn - Xm 



I f  % ,x = Sizex, no changes a re  rn4.e. 

Similar formulae a r e  used t o  recompute Y M' %'Y' and R'Y f o r  t h i s  

option. 

The i n t e r v a l  s izes  i n  both cases a re  s e t  a s  follows: 

Sizex x in t e rva l  s i z e  = - 
%'x 

Sizey y in t e rva l  s i z e  = 
%'Y 

The p l o t t i n g  area i s  then outlined, the  in te rva ls  indicated o r  

a f u l l  g r i d  drawn, and the t i t l e ,  YM, Ay, y label ,  Ym, Xm, x label ,  &x, 

and X p r in ted  around the p lo t t i ng  area.  A l l  output numbers on the  graph M 

a re  of t he  form n x (10)' where 1 5 n < 10: e..g., 40 would be writ ten a s  

4.000 + 1. 

Finally,  the  x and y values a r e  normalized and p lo t ted  a s  follows: 

xm - X 

-R 'X 
x Sizex = XN 

Ym - Y 

-R 'Y x Sizey = YN 

USE OF SUBROUTINE CASPER 

CASPER makes use of a number of FAF' subroutines writ ten fo r  the 

IBM-7090. These FAP codes must be rewri t ten before CASPER can be used 

on another machine. A l i s t  of these routines and t h e i r  length is  given 

i n  Table 4. 

The subroutine a l so  c a l l s  Fortran' subroutine SQUASH t o  s e t  up 



array of BCD output numbers i n  sc i en t i f i c  n o t a t i ~ n  and LEGEND t o  put 

out arrays of BCD information. These subroutines a re  a l l  included i n  the 

binary deck of CASPER and need not be called d i rec t ly  by the programmer. 

No other subroutines i n  the user 's  prograin may be given these names. 

CASPER'S arguments a re  i n  the  form of arrays.  CASPER is cal led 

f o r  each point (x, y) which i s  t o  be plotted, and the order i n  which points 

a re  given to  CASPER i s  a l so  the order of plot t ing.  

1. Options 

In the following description of options available i n  the use of 

CASPER a curve i s  defined as  a s e t  of points t o  be plot ted sequentially 

with a continuous connecting l ine  or with a single symbol repeated f o r  

each point. A p lo t  or graph is  a complete picture including gr id  indi- 

cators, t i t l e ,  labels ,  and containing one t o  f i f t y  curves. 

W G E  SETTING 

CASPER w i l l  search data f o r  x and/or y maxima and minima or  

accept specified values a s  arguments. In the l a t t e r  case points outside 

the specified x or  y range are  rejected and a message written on the 

output tape. The plot t ing pen w i l l  not be l i f t e d  f o r  rejected points; 

thus, i f  the curve i s  a l i n e  plot  a l i n e  w i l l  be drawn t o  the next 

acceptable point of the curve. IY it i s  desired t o  "blank out" sane 

part  of a curve, each segment must be indicated a s  a separate curve. 

The x or  y range fo r  a p lo t  cannot be zero; i f  the user 

wishes t o  plot  a single ver t ica l  or horizontal l i ne ,  he must specify some 

range (maximum f minimum) f o r  the other axie . 
Specified maxima and minima may a l s o  be used t o  center or 

seduce curves i n  a p lo t .  



' 1.2 SCALING 

Scaling and plot t ing may be done with maximum sensi t ivi ty,  so 

that the en t i r e  graph area i s  covered by- the ranges x - x max miny ymax - yxuin* 

For t h i s  option, e i the r  a complete gr id  or  one-quarter inch gr id  indicators 

w i l l  be drawn perpendicular t o  each axis  by the p lo t te r .  Blank paper should 

be used. 

If l ined  graph paper i s  t o  be used, CASPER s e t s  the intervals  

a t  the inch or  half-inch accented l ines  and merely indicates them along 

the axes. In t h i s  case the plotted points may cover l e s s  than the ent i re  

graph area.  (Maximum reduction of the graph i s  13/24 of the axis  i n  each 

direction. See Fig. 3 .) 

1.3 GRAPH SIZE 

The graph s ize  may be changed by the programmer within certain 

l imi t s  (8" 5 x axis  5 120"; 5" 5 y axis  5 9"). The standard plot t ing area 

is  9 x 12 with a one-inch margin fo r  labels  and-binding. E the axes are  

shortened i n  e i the r  direction, t i t l e s  and labels  w i l l  be truncated and 

should be adjusted accordingly. 

1.4 PLCVlPrING 

 point^ i n  a curve may be plotted with a continuous l i n e  

connecting them (a polygonal p lo t )  or  with one of 16 different  point- 

centered symbols, which are  available i n  two sizes.  Curves may a lso  

be distinguished by plot t ing a s e t  of points once with a continuous 

l i n e ,  then plot t ing a few of the points again with a symbol. Thus 

each curve on a single graph can be indicated uniquely. 

1.5 TITLTNG AND LABELING 

A t i t l e  and x and y labels  may be written fo r  each graph; i f  

no labels  a re  specified., the axes w i l l  be labeled 'abscissa'  and 'ordinate ' .  



Limit on the number of characters i n  the t i t l e  of a graph i s  48; on the 

x and y labels ,  36 each. If the x ax is  i s  shortened, the number of 

permissable characters i n  the t i t l e  i s  4 x (new length of x ax i s ) .  If 

the x ax is  i s  shortened by more than 1.25", the x l abe l  l imi t  i s  

[ 8.3(x ax is  - 6 . 5 ) ]  . If the y ax is  i s  shortened by more than .75", 

the permissible number of characters i n  the y l abe l  is  [8.3(y ax is  - 4.0)]. 

CASPER w i l l  automatically truncate the t i t l e  or  the x or y labels  i f  

they exceed the above limits. 

The subroutine w i l l  a l s o  p r i n t  the x and y maximum and minimum 

values, del ta  x and de l ta  y on the graph. 

2. CALLING CASPER 

The subroutine may be used i n  Fortran programs by placing the 

necessary arguments i n  arrays and then cal l ing CASPER with the array names. 

The following statements a re  necessary i n  the cal l ing program: 

D134ENSION A(129), 1(4), BUFFER (optional) 

CALL CASPER (A, I, BUFFER) 

l3UFEER i s  the name of a f l m t i n g  point array dimensioned by the user t o  

provide CASPER with storage space f o r  the x and y coordinates which a r e  

accumulated and counted u n t i l  an end of picture ca l l .  If the number of 

x - y coordinates i s  greater than the number of buffer ce l l s ,  the buffer 

is  written on logica l  tape 27 a s  many times as i s  necessary t o  handle a l l  

the points (2 5 no. of points 1 65,535) . 
It i s  not necessary tha t  a l l  of CASPER'S arguments be s e t  on 

every ca l l ;  many a r e  checked only once and ignored the r e s t  of the time. 

CASI?EK does not destroy i ts  arguments; they w i l l  remain s e t  u n t i l  changed 

by the cal l ing program. Arguments such as t i t l e  and labels ,  therefore, 



may be s e t  on a f i r s t  ca l l ,  although the subroutine w i l l  not use them 

u n t i l  the end of picture  ca l l .  

3. CASPER 'S ARGUMENTS 

A description of the arguments grouped according t o  necessary 

c a l l s  follows. See Table 1 f o r  complete information. 

1 ALL EPJTRIES: There a re  only two arguments which must be s e t  

on every c a l l  of CASPER: ~ ( 1 )  and A(2), the x and y values, respectively, 

of the point t o  be plotted. 

3.2 FIRST RNTRmS: On the first c a l l  of CASPER f o r  each sewra te  

p lo t  the following addi t ional  arguments must be s e t  : ~ ( 3 ) ,  ~ ( 4 ) ,  A ( 5 ) ,  

A(6), ~ ( 7 ) ,  ~ ( 8 )  : 1 1 2 ,  I ) .  ~ ( 3 )  and A(4) must be s e t  t o  

x and x respectively if  the user wishes t o  specify the x range; max min 

i f  he wished CASPER t o  search f o r  the range, he must s e t  them t o  0. The 

same holds t rue f o r  Ymax and ymin, A(5) and ~ ( 6 )  respectively. 

~ ( 7 )  and ~ ( 8 )  are  the length of the x and y plot t ing axes and 

may be l e f t  0 if  the user wishes a standard plot t ing area (9 x 12) .  Other- 

wise he must s e t  them t o  the length desired (8" 5 x axis  5 120", 5"  5 y 

a x i s  5 9 " ) .  

~ ( 1 )  must be se t  to a -2 on the very F i r s t  c a l l  of CASPER f o r  

the f i r s t  o r  only graph and -1 on the first c a l l  f o r  each additional graph. 

It must - not be negative a t  any other time. 

I (2)  must be se t  t o  1 or 2 t o  indicate a maximum sens i t iv i ty  

graph (blank paper) o r  t o  0 f o r  adjusted intervals  ( l ined pper). 

I (4)  need be s e t  only on the i n i t i a l  f i r s t  entry and represents 

the s ize of the buffer provided by the user. It must be an integer equal 

t o  the dimension of the  buffer. 



3.3 ENC OF CURVE CALLS : 

The following arguments must be s e t  when CASPER i s  called with 

the last point i n  a curve: A(9); ~ ( l ) ,  1(3).  

~ ( 9 )  controls the s ize of the plot ted symbols i n  the case of 

a point plot;  I (1)  must be s e t  t o  1 t o  indicate end of curve; 1(3) must 

be se t  t o  the type of point (see Appendix A f o r  those available) or l i ne  

p lo t  desired f o r  that part icular  curve. 

3 .4 END OF PLCTURE C A W  : 

The follovring additional arguments must be s e t  when the  l a s t  

point of the last curve of a graph is called: A(lo--l29); 1(2) .  

~(10--57)  i s  the t i t l e  of the graph, ~(38--93)  the y ax is  

label ,  ~(94--129) the x ax is  label.  These should be read in to  the array 

i n  Al format or  s e t  equal t o  - l e f t  adjusted boolean constants representing 

the desired BCD characters. Zt blanks are read in to  the y or  x labe l  

portion of the array CASPER w i l l  p r i n t  'abscissa '  o r  'ordinate' on the 

respective axis .  

1(2) must be s e t  t o  -1 t o  indicate end of picture.  

~ v e . ~  c a l l  of Casper w i l l  r e s u l t  i n  the plot t ing of the values 

of x and y which a re  then i n  ~ ( 1 )  ancf A ( 2 ) .  The arguments f o r  first 

entry, end of curve entry and end of picture entry a re  i n  addition 

t o  the x and y values. For complete information concerning the possible 

values of the arguments and the l imitat ions on them see Table 1. 

4. CONTROL CARDS 

Control cards f o r  the IBM 7090 monitor must include an absolute 

tape assignment card: *BSIGN(~,A~), and a t a ~  control card: 

'~11hp%(8, POOL, SAVE), (27, POOL), (10, INPUT), (9, OUTPUT). Scratch 



tape 27 t r i l l  be wr i t ten  if the number of points t o  be plotted i s  greater 

than one-half t he  dimension given t o  BWZT33, but it must be specified i n  

any case. The log ica l  tape numbers 8,9,10, and 27 are  fixed. 

5. OUTPUT MESSABS 

An e r ro r  message w i l l  be wri t ten on output tape 9 i f  the 

proper f i r s t  entry arguments are  not s e t ,  and the  program w i l l  c a l l  ex i t .  

If e i t h e r  the x o r  y values a re  such tha t  the range, maximum minus 

minimum, i s  zero a message w i l l  be writ ten,  no plot t ing w i l l  be done, 

and control w i l l  be returned t o  the cal l ing program. 

If the program f inds points outside the range specified by 

the  user, it w i l l  write a message t h a t  the nth point of the p lo t  has 

been rejected and give the values of x and y. A t  the end of each plot  

the ac tua l  maxima and minima, del ta  x, de l ta  y, the number of points, 

and the number of curves w i l l  be wri t ten on the output tape. 

See Appendix A f o r  a sample ca l l ing  program of SUEROUTINE 

- - -. 
DESCRIFTION AND USE OF THE CALLING PROGRAM 

A "packaged" CASPER ( ~ o r t r a n  ca l l ing  program and subroutines) 

i s  avai lable  f o r  plot t ing data f r m  punched cards. A l l  the options 

avai lable  with subroutine CASPER a re  a l s o  available with the ca l l ing  

package. 

. The f i r s t  f ive  data cards f o r  each p lo t  must contain i n i t i a l -  

iz ing  information as follows: the t i t l e ;  y label;  x label ;  arguments 

A(3), A ( & ) ,  A ( > ) ,  A(6), ~ ( 7 ) ,  A ( 8 ) ,  ~ ( 9 ) ;  the f i r s t  point t o  be 

p lo t ted  and an integer  indicating l ined  paper or blank paper with 



gr id  or  indicated i n t e m l s .  A l l  the l imi ta t ions  on arguments l i s t e d  i n  

Table 1 apply here a l so .  The data cards following these f i v e  should each 

contain the x and y coordinates of a point and a control  integer which 

may indicate end of curve or  end of picture,  and type of p lo t .  See 

Table 2 f o r  data input, Table 3 f o r  use of the control  integer.  The 

use of the  ca l l ing  package with various options i s  i l l u s t r a t e d  i n  

f igures  2 through 8. The same data were used i n  these p lo t s  with only 

the  options a s  t o  paper type, range specif icat ion and p lo t  s i ze  

varying. 

ADDITIONAL IAIELING 

If the programmer wishes t o  l abe l  curves o r  write out 

addi t ional  mater ia l  on the f inished p lo t ,  he can make use of the sub- 

routine LEGEND t o  write the information a t  the  desired point on the 

graph. Care must be exercised i n  using LEGEND f o r  t h i s  purpose. The 

ca l l ing  program must s e t  up an  a r ray  of r i g h t  adjusted BCD characters,  

one per word. The c a l l  statement must be made a f t e r  the  f i r s t  en t ry  

c a l l  of CASPER but before the  end of p lo t  c a l l ,  and appears as follows: 

CALL EGEND (XI?, YP, LEAN, SCAZE, NUMEER, ARRAY) 

where XP and YP a re  the coordinates i n  f loa t ing  point inches a t  which 

the f i r s t  character i s  t o  be printed; LEAN = 1 indicates  hor izontal  

pr int ing,  2 indicates  v a r t i c a l  pr int ing with top  of character toward 

l e f t ;  SCAB i s  the fac tor  which s e t s  the character s ize  t o  4 SCALF: 

wide by 7 SCALE: high (.01 5 SCALE 5 1.5);  IWMEER i s  the number of 

characters t o  be printed ( 1  5 NUMBER 5 48); ARRAY i s  the name of a 

highly subscripted variable containing characters t o  be plotted. 



To s e t  up XP add 1.5 inches t o  the desired distance fram the l e f t  y 
. , 

axis;  f o r  YP' add 1.0 inch i n  the case of blank paper, 0.5 inch f o r  

l ined paper. 



Table 1 

ARGLiEfENTS FOR CASPER SUBROUTINE: CALL CASPER (A, I, B . R )  

Array Posit ion Input Number Effect  Must be Set For 'Limitations 

x value 

R ( 2 )  y value 

R ( 3  0 

X max 

0 

x min 

0 

y max 

x coordinate of point 
t o  be plotted 

y coordinate of point 
t o  be plotted 

i f  ~ ( 4 )  = 0, hunt xmax, 
x min 

i f  ~ ( 4 )  = x min, x range 
is specified; points 
outside range w i l l  be 
ignored 

i f  A ( 3 )  = 0, hunt x max, 
x min 

i f  A ( 3 )  = x m x ,  x range 
is  specified; points 
outside range w i l l  be 
ignored 

i f  A ( 6 )  = 0, hunt y max, 
Y m i n  
i f  A ( 6 )  = y mFn, y range 
i s  specified; points 
outside range w i l l  be 
ignored 

i f  A ( 5 )  = 0 ,  hunt y max, 
y min 

every c a l l  

every c a l l  

f i r s t  ent ry  fo? p lo t  

f i r s t  ent ry  f o r  p lo t  

f i r s t  entry f o r  p lo t  

f i r s t  e i t r y  f o r  p lo t  

f i r s t  ent ry  f o r  p lo t  
. . 

f i r s t  ent ry  f o ~  p lo t  

f i r s t  entry fo r  p lo t  

f loa t ing  point 

f .p. 

f.p.; A ( 3 )  = x max 



Table 1 (continued) 

A R G W T S  FOR CASPEFi SUBROUTIPIE: CALL CASPW (A, I, B U F F 3 )  

Array Posit ion Input Number J3fEflect Must be Set Fo:. Limitat ions 

y min i f  ~ ( 5 )  = y EX, y renge f i r s t  entry f o r  > lo t  f .p. ~ ( 5 )  = y max 
is  specified; points 
outside range w i l l  be 
ignored ' 

0 length cf  x ax i s  (p lot t ing f i r s t  entry f o r  p lo t  
area) w i l l  be s e t  t o  12". 

x ax i s  length cf x axis  w i l l  be f i r s t  entry f o r  p lo t  f.p.; 8 5 x ax i s  5 120 
s e t  t o  input number 

y axis  

0 

pos. nc. 

alpha- 
numeric 
characters 
and blanks 

blanks 

length cf y ax i s  (p lot t ing f i r s t  entry f o r  
area)  w i l l  be s e t  t o  9"  plo t  

length of y axis  w i l l  be 
s e t  t o  input number 

point s c e f q g  fac to r  s e t  
t o  .05 ( larger  s i ze )  

point scaling fac to r  s e t  
t o  .03 (s?mller s i ze )  

t i t l e  of 'graph printed 
across top  

. . 

no t i t l e  

f i r s t  entry f o r  
p lo t  

end of curve c a L  

end of curve c a l l  

end of p ic ture  c a l l  
. .  . . . . 

. . 
end of p ic ture  
c a l l  

f .p. ;  5 5 y axis  5 9 

number of characters 
not > 48; i f  x ax i s  . 

shortened, reduce 
number of char. by 4 
f o r  each inch 



Table 1 (continued) 

ARGW4ENTS FOR CASPER SUEROUTINE: CALL, CASPER (A, I, EUFFER) 

- - 

Array Position Input Number Must be Set Fcr Limitations 

alpha- 
numeric 
characters 

blanks 

alpha- 
numeric 
characters 

blanks 

y l a b e l  printed on side end of picture 
of p lo t  c a l l  

y ax i s  labeled 'ordinate ' end of picture 
c a l l  

x ax i s  l abe l  printed end of picture 
across bottom of graph c a l l  

x ax i s  labeled 'abscissa' 

Indicate i n i t i a l  f i r s t  
entry; i n i t i a l i z e s  counters, 
rewinds scratch tape; c a l l s  
PLOTS 

indicates beginning of new 
graph; i n i t i a l i z a t i o n ,  check- 
ing of arguments 

no e f f e c t  

end of picture 
c a l l  

s e t  ONLY on i n i t i a l  
f i r s t  entry.  ( f i r s t  
c a l l  of CASPER i n  a 
se r ies  of p lo t s )  

s e t  ONLY on f i r s t  
entry f o r  p lo t  

a l l  e n t r i e s  except 
f i r s t ,  l a s t ,  end of 
curve 

number of characters 
'not > 36; i f  y ax i s  
reduced by more than 
.75", l i m i t  is  g rea tes t  
integer of (8.3 x 
(y ax i s  - 4.0)) 

number of characters 
not > 36; i f  x ax i s  
reduced by more than 
1.25", l i m i t  i s  
greates t  integer of 
(8.3 x (x  axis - 6.5))  
f ixed point 

f ixed point 

indicates end of curve; s e t s  end of curve c a l l  ONLY f ixed point 
counters, stores infoma- 
t ion  about curve 



T&ble 1 (continued) 

ARGUMENTS FOR CASPER SUBRCU'ITNE: CALL CASPER (A, I, BUFFER) 

Array Posit ion Input N;Jmber B f  ec t  , Ehrst be Set For Limitat ions 

indicates en& of graph; 
causes C-GPER t o  scale  data 
and write CUOMP t a p e .  

s e t s  up graph f o r  l ined 
paper, with in tervals  in- 
dicated on inch c r  half-inch 
Xines 

s e t s  up graph f o r  blank papeE 
and rraximum sens i t iv i ty ;  draws 
e n t i r e  g r i d  

s e t s  up graph f o r  blank paper 
and maximum sensi t iv i ty ;  
indicates in tervals  along 
axis  

points i n  curve w i l l  be 
connected by s t ra igh t  l ines ;  
continuous p l o t  

points i n  curve w i l l  be 
plot ted  3y point centered 
symbol: See Fig. 1. 
4 corresponds t o  bottom l i n e  
19 to tog l i n e  

end of p ic ture  c a l l  
ONLY 

f i r s t  entry fcsr  p lo t  

f i r s t  entry p lo t  

f i r s t  entry for plo t  

end of curve c a l l  

end of curve c a l l  

end of curve c a l l  

end of curve call 

end of curve c a l l  

end of curve c a l l  

f ixed point 

f ixed point I 

K 
I 

f ixed point 

f ixed point 

f ixed point 

f ixed point 

f ixed point 

f ixed point 

f ixed point 



m b l e  1 (continued) 

ARGUMENTS FOR CESPER SUBROUTINE: CALL CASPEB (A, I, BITFFER) 

Array Posit ion Input Number  Effect  Must be Set For Limitations 

9 end of curve c a l l  f ixed point  

10 end of curve c a l l  f ixed point  

end of curve c a l l  f ixed point  

end of curve ca.ll f ixed point  

end of curve c a l l  f ixed point  

14 end of curve c a l l  f ixed point 

end of curve c a l l  f ixed point 

end of curve c a l l  f ixed point  

17 end of curve c a l l  f ixed point 

end of curve c a l l  f ixed point 

end of curve c a l l  f ixed point  

1(4) buffer s ize  of buffer region i n i t i a l  f i r s t  ea t ry  MUST be same number 
s i ze  supplied t o  CASPER by a s  dimension of 

ca l l ing progrun array BUFFER and 
< 32,768 

BUFFER array assigns buffer region 
name 

a l l  en t r i es  MUST be dimensioned 
i n  ca l l ing  prograan; 



Table 2: INPUT DATA FOR CALLING FROGRAM 

Card No. Field Variable Type 

T i t l e  

1--36 y l abe l  

1--36 x l abe l  

A(3 

A ( 4 )  

A ( 5  1. 

4 6 )  , 

A ( 7  

A ( 8 )  

A ( 9  

x value 

y value 

NCHECK 

x value 

y value 

NCRECK 

BCD number of characters not > 
48; i f  x ax is  shortened, 
reduce number of characters 
by 4 f o r  each inch 

BCD number of characters not > 
36; If: y a.xi s redi~ced by 
more than .'(>", limit 1s 
grea tes t  integer of (8.3 
x (y ax is  - 4.0)) 

number of characters not > 
36; i f  x ax is  reduced by 
more than 1.24If, l i m i t  i s  
greatest .  integer.  of (8.3 
x (x axis - 6.5)) 

decimal .point indicated 

right-adjusted 

data points and a controlling 
integer a re  input on sub- 
sequent cards; i f  a ser ies  
of p lo ts  is  desired simply 
stack decks with input data 
i n  t h i s  form. (Cards 1-K) 



Table 3: CONTROL INTEGER FOR CASPER PACKAGE 

Value of 
NCHECK When Used Effect  

with f i r s t  point of a l ined paper graph 
graph (Card 5 )  

I t  blank paper graph; cmplete  gr id 
I t  blank paper graph; indicated intervals  

with a l l  points except Lrlilicates more data t o  be read 
f i r s t ,  end of curve, and 
end of picture 

end of curve 
11 I t  

-1 end of picutre 

-4 t o  -19 end of picture 

indicates end of curve and l i n e  p lo t  

indicates end of curve and point- 
centered plot t ing symbol as shown 
i n  figure 1 

indicates end of curve and end of 
picture;  l i n e  p lo t  of l a s t  curve 

indicates end of curve and end of 
picture; last curve w i l l  be plotted 
according t o  NCHECK as above 



T a b l e  4 

SUBROUTINE NAMES AND UNGTHS 

NAME 

LENGTH 

DECIMAL OCTAL 

I 
.C ASPER 

JXGRNI) . 

3264 

105 

SQUASH 14 5 





Figure 2 
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Figure 6 
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Figure 7 
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