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Implementation of Chart: A Graphics Program
Suitable For Biomechanical Analysis

Chikara MIYAJI

This study explains a program Chart. It generates device independent output, easy to use, '‘and
produce graphical output which is suitable for biomechanical analysis. Usually controle command of

graphic device different from each other, so it is difficult to write a general purpose graphics program.

This study shows one method to write device independent graphic progmam.

The results are summarized as follows,

1) To obtain device independency, program divided in two parts, main program and device driver.
Chart generates Pseudo Graphic Code for drivers. Each driver interprets that codes and produces real

device controle sequences.
2) Chart inputs are data and commands.

Commands are mixed with data, this makes data

handling very flexible. There are 21 Chart commands.
3) Minimum number of commands are chosen for Pseudo Graphlc Code to keep device portability.

7 commands are enough for Chart output.

4) Chart is written in C language, so it works on most Unix machine, and some micro-computer

which support C language.

5) Chart can be used asa filter command and also accepts complex command file for special
graphic format. Especially @ex command, Chart works flexibly with other existent program.
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Fig.1 Diagram for Data Flow.
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Program = Statement \n'
Statement \n' Program
Statement = Comment-line
| Data-line
| Command-line
Comment-line = '#' Strings
Data-line i= Floating-point-number

| Floating-point-number  Floating-point-number

Command-line = '@' Cmd Option

Cmd m=CH x|y X Y| xR
| whe | st | 'ex |'go’ | I | 'ss'
| po' | |er |'es' | Yot | hi
| xw' | 'yw' | 'so’

Option = Strings | Integer-number
i Integer-number  Integer-number
Tt

| File-name

Fig.2 Chart input syntax specification.
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GROUP ~ COMMAND NAME ACTION
AND OPTION
Title @ti s Set main title above frame.
Setting @xtsir Set title of X axsis.
@ytsir Set title of Y axsis.
@xlsrr Set left side title of X axsis.
@xhsir Set right side title of X axsis.
@yl str Set lower side title of Y sxsis.
@yhsr Set upper side title of Y axsis.
File and @shsr Execute str as shell command.’
Execution @exsir Execute str and take that output
as input of Chart.
@so0 filename Read from file as input.
@so * Read from standard input.
Drawing @go Start drawing from new setting.
Controle @l Draw only data line.
@ss Start Drawing on previous setting.
@fr Draw only frame.
Frame @loxy Set lower left corner of frame.
@hixy Set upper right corner of frame.
@xw xI x2 Set X data range as frame size.
@yw yly2 Set Y data range as frame size.
Misc. @postr Pause Chart execution, and print out
str to terminal.
@er Erase screen.
@csmn Set frame tick (x=m, y=n. Default=10)

Fig.3  Chart commands and its action.
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COMMAND ACTION
My Move to (xy).
Dx;y2 Draw (ine from (x; y7) o (x y)...
x2¥2
(Empty line)
Pxy Point at (xy).
[EI378737) Line from (x; y7) t0 (x3 y)-
E Erase screen.
Sxyy1%232 Set coordinate.
Tstr Print s¢r from current location.

All numbers are represented as integer.

Fig.4  Specification of Pseudo Graphic Code
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$ cat filel
6.5
10.1
12.3

«..Listing Command on Shell.

...This is the contents of filel.

oruUrND®W

4.
2.
0.
4.
3.
4.
8.
9.
$ chart filel | tek >/dev/tty3

..Simple command line for Chart on Shell.

Fig.5 An example data

/ Set to maximum value of Y.,

12.30

L
Set to minimum value]

N

0.80

0.0 //y
\ X values are generated from O to 10.

Fig.6 An example graphic output
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@t command

VERTICAL JUMP  (SUB= miyaji)

300 ——r—————r
@yh command ﬂ‘ @xw command

@yw command

FORGE(N) o

@yt ccommand

/ 0.0 :
0.0 TIME (sec) 2.0
@yl command \
@x! command @xt command @xh command

Fig.7 Complex example for command file

$ cat file.ct ...Listing command for Shell
#

# This chart command file ...This is a comment line,

# generated vertical jump Force Curve
#

[

#

#

ti VERTICAL JUMP (SUB= %1)
Chart start,

# Set titles.
@xt T I M E (sec.)
@yt FORCE(N)

#

...Set title for X-axsis and Y-axsis.

# Set axsis values.
@yl 0.0

@yh 300

€x1 0.0

@xh 2.0

#

# Get calibrated data using awk command ..Using @ex command.

#
@ex awk '{print 4.23 * $1 - 100.0 }' < %2
#

# Start drawing
@go

#

# end of chart

Fig.8 Output of Fig.7

..Set title. %1 is replaced to some strings when
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Header File Chart.h



#define
#define
#define
#define
#define
#define
#define
#define
$#define
#define

/* define command name */

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

MAXSIZE 4096
MAXSTR 256
AHX 1000
AHY 600
YES 1

NO O
DEFAULT 2
COMMAND '@'
COMMENT '#'
ARGUMENT '%'

UNKNOWN -1

sO O
Lo 1
HI 2
Xw 3
W 4
GO 5
XT 6
T 7
TI 8
EX 9
XL 190
XH 11
YL 12
YH 13
LL 14
ss 15
FR 16
PO 17
ER 18
cs 19
SH 20
LT 21.
LC 23
DT 22

— 277 —
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/* chart
*

*/
#define DEFLT O
#define DEFLC 0
#include <stdio.h>
#include <ctype.h>
#include "chart.h"
#define DOUBLE MAX 1.0e38
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#idefine DOUBLE_MIN -1.0e38

#define skipsp(x) {while(* (x)==" '||*(x)=="\t"||*(x)==",")++(x);}
#define skipbl (x) {while (* (x)==" '||*(x)=="\t")++(x);}

#define skipcoem(x) {while (* (x) !=" T&&*(x)!="\t'&&* (x)!="\n")++(x);}
#define max(x,y) (((x)>(y)) 2 (x) : (y)) ’

#define min(x,y) (((x)<(y))2(x) : (y))

/* global definition #*/

double =xdata[MAXSIZE],
ydata [MAXSIZE],
xdata_max = DOUBLE_MIN,
xdata_min DOUBLE_MAX,
ydata_max = DOUBLE_MIN,
ydata min = DOUBLE_MAX;

double 1lowPx,lowPy, /* plot area */

highPx, highPy,
low_x, lovw_y,
high x,high_y;
char title[MAXSTR],
x_title [MAXSTR],
y_title[MAXSTR],
x1_title[MAXSTR],
xh_title [MAXSTR],
yl_title[MAXSTR],
yh_title[MAXSTR],
*r{10]; /* strings registers */
int nx = 10, ny = 10;

int 1t _num = 0, dt_num = 0; /* line type and dot type */
int lc_num = 0; /* line color type */
int num;
int x set = NO, y_set = NO; /* flag for width setting */
int x1_set = DEFAULT, xh_set = DEFAULT; /* flag for x axsis value setting */
int yl_set = DEFAULT, yh set = DEFAULT; /* flag for y axsis value setting */
int dt_set = NO; /* flag for 1t and dt */
int 1lt_set = NO, lc_set = NO;
main(ac,av)
int ac; char *av([];
{
FILE *fp;
int i;
init();
if(ac == 1)
process (stdin);
else
for(i = 1; 1 < ac; ++i){
if(av[i] [0] == '=") /* option */
switch(av([i] [1]) {
case '0':
case 'l':
case '2':
case '3':

case '4':
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case '5':
case '6':
case '7':
case '8':
case '9':
rlav(i] [1]-'0'] = av{i+l];
i++;
break;
default:
comerr ("unknoen option:%c\n",av(i]{1]):;
exit (1) ;
}
else { '
if ((fp = fopen(av[i],"r")) == NULL)
comerr ("can't open %s\n",av[i]);
process (fp) ;
fclose (fp);
}
}
if(num != 0) /* flush out data */
go();
}

process (f)
FILE *£f;
{
char inbuf [MAXSTR], buf[MAXSTR];

while (fgets (buf, MAXSTR-1,£f) != NULL) {
expand (buf, inbuf) ;

if (inbuf [0] == COMMAND)
command (inbuf) ;
else if(inbuf(0] != COMMENT)

text (inbuf) ;
}
}

init ()

{
lowPx = AHX/6;
lowPy = AHY/6;
highPx = (AHX*5)/6;
highPy = (RHY*S5)/6;

title[0] = "\O0';
x_title[0] = '\0°';
y_titlef0]l = '\0';
r{0] = NULL;

r[l] = NULL;

r{2] = NULL

r[3] = NULL

r[4] = NULL;

r[5] = NULL;

r[6] = NULL;

r[7] = NULL;

r(8] = NULL;

r[9] = NULL;
space (0, 0, AHX, AHY) ;
}

text (buf)

char *buf;

{
double x, y;
int d;
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if (num > MAXSIZE) {
fprintf (stderx, "Chart:no data space\n");
return;

}

if((d = getdata (buf,&x,&y)) < 0){
fprintf (stderr,"Chart:data format error\n");

return;

}

if(d == 0) /* empty line */
return; )

if(d == 1)({ /* one data in a line */
y = x%;

x = (double)num;
}
setdata (&éxdata max, &xdata_min, &xdata[num],x);
setdata (&ydata_max, &ydata_min, &ydata[num],y);
++num;
}

getdata (buf, x,y)
char *buf;double *x,*y;
{

double atof():;

skipbl (buf) ;

1f(*buf == ', '||[*buf == '+'||*buf == '="||isdigit (*buf))
*x = atof (buf);

else if(*buf == '\n'||*buf == '\0')
return(0) ; /* empty line */

else
return(-1); /* no convertion */

while (*buf != ' 'g&*buf != '\t'ss*buf != ', 's&*buf != '\n')
++buf; /* eat up first data */

skipsp (buf) ;

i£(*buf == ', '||*buf == '+! || *buf == -t | [isdigit (*buf) ) {
*y = atof (buf);
return(2) ; /* convert two data */

}

else
zreturn(l) ; /* convert one data */

setdata (maxval,minval,d, x)
double *maxval, *minval, *d, x;
{
if (*maxval < x)
*maxval =x;
if (*minval > x)
*minval = x;
*d = x;

}

command (buf)

char *buf;

{
double x,y;
int ct;
char s [MAXSTR];

if((ct = comtype (buf)) == UNKNOQWN)
return;

skipcom(buf) ;

switch(ct) {
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case SO:
source (buf) ;

break;
case LO:
if (getdata(buf, &x,&y) ==
lowPx max (0, x);

lowPy = max(0,y):;
}

break;
case HI:
if (getdata (buf, &x,&y) ==
highPx min (AHX, x) ;

highPy = min(AHY,y):

break;
case XW:
if (getdata (buf, &x, &y)
low_x = x;
high_x = y;
x_set = YES;
}
else
x_set = NO;
break:;
case YW:

if (getdata (buf, &x,&y) ==
low_y = x;
high v = y;
y_set = YES;

}

else
y_set = NO;

break;

case GO:
go() s
break;

case EX:
expipe (buf) ;
break;
case SH:
excom (buf) ;
break;
case XT:
getstr(buf,x_title);
break; :
case XL:
getstr (buf,xl_title);
if (xl_title[0] == '\0")
xl_set = NO;

else
x1_set = YES;
break;
case XH:
getstr(buf,xh_title);
if (xh_title[0] == '\0")
xh_set = NO;
else
xh_set = YES;
break;
case YL:
getstr(buf,yl title);
if (yl_title(0] == '\0")
yl_set = NO;
else

yl_set = YES;

2)1

2){

2) {



— 285 —

break;
case YH:
getstr(buf,yh title);
if(yh_title[0] == '\0")
yh_set = NO;
else
yh _set = YES;
break;
case CsS:

if (getdata (buf, &x, &y) == 2) {
nx = x;
ny = y;:
}
break;
case LL:
wrdata () ;
break:;
case SS:
sameset () ;
break;
case FR:
wrframe () ;
break;
case YT:
getstx(buf,y title);
break;
case TI:
getstr (buf,title);
break;
case LT:
if (getstr(buf,s) != 0)
1t _num = atoi(s):;
else
lt_num = 0;
1t_set = NO;
break;
case DT:
if (getstr(buf,s) != 0)
dt_num = atoi(s);
else
dt_num = 0;
dt_set = YES;
gcase LC:

if (getstr(buf,s) != 0)
lec_num = atoi(s):;
else

lc_num = Q;
lc_set = YES;
break;

case PO:
getstr (buf, s);
pause (s) ;
break;

case ER:
erase();
break;

default:
retuzrn;

}

}

expand(sl,s2)
char *sl,*s2;

{
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char *p;

while (*sl != "\0' && *s1
*52++ = *gl++;
1f(*sl == '\0"){
*s2 = '"\0"';
retuzrn;
}
sl++;
if (isdigit (*sl)) {
p = r{*sl=-'0'];

while(*p != '\0")
*32++ = *pt+;
81++;

}

!= ARGUMENT)

else /* ARGUMENT, but not expand it */

*32++ = ARGUMENT;
expandfsl,s2);
}

comtype (buf)
char bufl[];
{

if(buf[1l] == 's' && buf[2] == 'o')

return (S0) ;

else if(buf[l] == '1' && buf[2]

return (LO) ;

else if(buf{l] == 'h' g& buf(2]

raturn (HI) ;

else if(buf{l] == 'x' g& buf[2]

return (XW) ;

else if(buf{l] == 'y' && buf[2]

return (YW) ;

else if(bufl] == 'g' && buf[2]

raturn (GO) ;

else 1f(buf[l] == 'e' g& buf[2]

return (EX) ;

else if(buf[l] == 's' && buf[2]

return (SH) ;

else if(buf[l] == 'x' && buf([2]

return (XT) ;

else if(buf[l] == 'y' && buf[2]

return (YT) ;

else if(buf[l] == 't' && buf[2]

return (TI) ;

else if (buf[l] == 'x'
return (XL) ;

else if (buf{l] == 'x°'
return (XH) ;

else if (buf([l] == 'y!'
return(YL) ;

&& buf[2]
&& buf([2]

&& buf (2]

else if(buf{l] == 'y' && buf[2]

return (YH) ;

else if(buf([l] == '¢c' g&& buf[2]

return (CS) ;

else if(buf(l] == '1' && buf[2]

return (LL) ;

else if(buf[l] == 's' && buf[2]

return (SS);

else if(buf(l] == 'f£f' && buf[2]

return (FR) ;

else if(buf[l] == '1' && buf[2]

return (LT) ;

else if (buf([l] == '1' && buf[2]

==



return(LC) ;

else if(buf(l] == 'd' && buf[2] == 't')
return(DT) ;
else if(buf[l] == 'p' && buf[2] == 'o')

return (PO) ;
else if (buf[l] == 'e' && buf[2] == 'r')
return (ER) ;
else
return (UNKNOWN) ;
}

source (buf)
char *buf;
{
FILE *f;
char s [MAXSTR];

skipbl (buf) ;
if (*buf == 'xrgg iswhite (* (buf+1)))
process(stdin) ;
else if(getstr(buf,s) > 0)
if ((£f = fopen(s,"r")) != NULL)
process(f);
}

getstr(sl,s2)
char *sl,*s2;
{

int n = 0;

skipbl(sl);

while(*sl != '\n' && *3l != "\0'){
++n;
*S2++ = *gl4+;

}

*82 = '\0Q';

return(n) ;

}

go ()
{
if (x_set == NO){
low_x = xdata_min;
high_x = xdata_max;
}
if (y_set == NO){
low_y = ydata_min;
high_y = ydata_max;

wrframe () ;
wrdata() ;
}

sameset ()
{
wrframe () ;
wrdata () ;
}

expipe (s)
char *s;
{

FILE *fp;

/* read from stdin */

/* get string from sl to s2 */
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skipbl (s) ;
if ((fp = popen(s,"r")) != NULL){
process(£fp);
pclose(fp);
}
}

excom(s)
char *s;
{
skipbl(s);
spawnl (stdin, stderr, stderx, "csh","-c", s, NULL);
}

wrframe ()

{
int x1,yl,x2,y2;
int i;
double dx,dy;

linetype (DEFLT) ;
linecolor (DEFLC) ;

dx = (highPx=-lowPx)/ (double)nx;
dy = (highPy-lowPy)/ (double)ny;
/* frame with ruler */
yl = lowPy; -
for(i = 0; i < nx; ++i){
x1 i * dx + lowPx;
x2 xl + dx;
y2 = yl + (highPx-lowPy)/100.0;
frsub(xl,yl,x2,y1,x2,y2);

[ ]

}
x1 = highPx;
for(i = 0; i < ny; ++i){
vyl =1 * dy + lowPy;
y2 = yl + dy;
x2 = xl1 - (highPy - lowPy)/100.0;
frsub(xl,yl,x1,y2,x2,y2);
}
vyl = highPy;
for(i = 0; i < nx; ++i){
x1l = highPx - i * dx;
x2 = x1 - dx;
y2 = yl - (highPx-lowPx)/100.0;
frsub(xl,yl,x2,y1l,x2,vy2);
}
xl = lowPx;
for(i = 0; i < ny; ++i){
vyl = highPy - i * dy;
y2 = yl - dy;
x2 = x1 + (highPy-lowPy)/100.0;
frsub(xl,yl,x1,y2,x2,y2);
}
wrxval () ;
wryval();
wrtitle();
linetype (1lt_num) ;
linecolor(lc_num);

}

frsub (x1,y1,x2,y2,x3,y3)
int x1,y1,x2,y2,x3,y3;
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draw(xl,yl);
cont (x2,y2) ;
cont (x3,y3);
stop();

}

wrtitle ()
{

int x,y;

Af(title[0] !'= 'N\0O"){
x = (highPx+lowPx) /2.0 - strlen(title)*AHX/160.0;
y = highPy + AHY * 1.0 / 25.0;
move (x,y);
label(title);
}

wrxval ()

{
int x,y;

if (x1_set == DEFAULT)

sprintf(xl title,"%6.1£f",low_x);
if (xh_set == DEFAULT)

sprintf(xh title,"%6.1£f",high_x);

x = lowPx - strlen(xl_title)*AHX/160.0;
y = lowPy - AHY * 1.5 / 25.0;
if(x1l_set != NO){
move (X,y);
label (xl_title);
}
if (x_title([0] != "\0'){
x = (highPx+lowPx)/2.0-strlen(x _title) *AHX/160.0;
move (x,y);
label(x_title);
}
x = highPx - strlen(xh_title)*AHX/160.0;
if (xh_set != NO){
move (x,Vy) ;
label (xh_title);
}
}

wryval()
{

int x,y;

if(yl_set == DEFAULT)
sprintf(yl_title,"$6.2£",low_y);
if (yh_set == DEFAULT)
sprintf(yh title,"%6.2£f",high y);

y = lowPy - AHY / 50.0;
x = lowPx - (strlen(yl_title)+2)*AHX/80.0;
if (yl_set != NO){
move (x,vy);
label(yl title);
}
if(y_title[0] != "\0"){
y = (lowPy+highPy)/2.0-AHY/50.0;
x = lowPx - (strlen(y_title)+2)*AHX/80.0;
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move (x,vy) ;
label(y_title);
}

y = highPy - BAHY / 50.0;

if(yh_set != NO){
move (x,y) ;
label(yh_title);
}

wrdata ()

{
int pxl, px2, pyl, py2:
double dx,dy;
int i;

dx = (highPx-lowPx)/(high_x-low_x);
dy = (highPy-lowPy)/(high_y-low_y):
pxl = (xdata([0]-low_x) *dx+lowPx;
Pyl = (ydata[0])-low_y) *dy+lowPy;
if(dt_;et == YES) {
dottype (dt_num) ;
linecolor(lc_num);
point (px1,pyl);
for(i = 1; i < num; ++i){
px2 = (xdata[i]-low_x) *dx+lowPx;
py2 = (ydatal[i]-low_y) *dy+lowPy;
point (px2,py2) ;

}
else(
linetype (1t_num) ;
linecolor (lc_num) ;
draw (pxl,pyl);
for(i = 1; i < num; ++i){
px2 = (xdata[i]-low_x) *dx+lowPx;
py2 = (ydatal[i)-low_y) *dy+lowPy;
cont (px2,py2);
}
stop() ;

}
num = 0; /* clear buffer */

xdata_max = ydata_max = DOUBLE_MIN;
xdata_min = ydata_min = DOUBLE_MAX;
flushcom() ;

}

space (x1,yl,x2,y2)
int x1,y1,x2,y2;
{
printf("s%d %d %d %d\n",x1,yl,x2,y2);
}

line(x1l,yl,x2,y2)
int x1,y1,x2,y2;
{
printf ("L%d %d %4 %d\n",x1,yl,x2,y2);
}

move (x,y)
int x,y:

{

x = lowPx - (strlen(yh title)+2)*AHX/80.0

’
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printf ("M%d $d\n",x,y);
}

point (x,y)
int x,y:
{
printf ("P%d %d\n",x,y);
}

linetype (n)
int n;
{
printf ("J%d\n",n);
}

linecolor(n)
int n;
{
printf ("A%d\n",n);
}

dottype (n)
int n;
{
printf ("K%d\n",n);
}

label (s)
char *s;
{
printf ("T%$s\n",s);
}

draw(x,y)
int x,y;
{
printf ("D%d %d\n",x,y):
}

cont (x,y)
int x,y;
{
printf ("%d %d\n",x,y);
}

stop ()
{
printf ("\n");

pause (p)
char *p;
{
FILE *£;
char s [MAXSTR];

flushcom() ; /* flush out buffer to chang the paper */
fprintf (stderr, "%s\n",p);
f = fopen(ttyname(2),"r");
fgets (s,MAXSTR, £) ;
fclose(£f);
}

flushcom()
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{
printf ("!\n");
fflush (stdout) ;
}

erase()
{

printf ("E\n");
-



- Appendix C.
Driver Source File
for Watanabe WX4636

Driver.c
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#include <stdio.h>
$define BUFSIZ 256

static int cx= 0,cy = 0, dtype

= 0;
static float a = 1.0, b = 1.0, ¢ =

0.0, d = 0.0;

main ()

{
init ()
process (stdin) ;
end () ;

}

process (f)
FILE *£;
{
char s[BUFSIZ]:;

while(fgets(s,BUFSIZ-1,£f) != NULL) {
switch (toupper(s[{0])){

case 'M':
movecom(s) ;
break;

case 'D':
drawcom(s, f) ;
break;

case 'P':
pointcom(s) ;
break;

case 'L':
linecom(s) ;
break;

case 'J': /* line type set */
ltcom(s) ;
break;

case 'K':
dtcom(s) ; /* dott type set */
break;

case 'E':
erase();
break;

case 'I':
include (s);

. break;

case 'S':
spacecom(s) ;
break;

case 'T':
labelcom(s) ;
break;

case '!':
flushcom() ;
break;

default:
break;

}
moveceom(s)
char =*s;
{

int x1,x2;

sscanf (s+1,"%d%d", &x1, &x2) ;
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move (x1,x2);
}
ltcom(s)
char *s;
{

int n;

sscanf (s+1, "%d", &n) ;
linetype(n);
}

dtcom(s)
char *g;
{

int n;
sscanf (s+1,"%d",&n) ;
dottype (n) ;

} ;

drawcom(s, £)

char *s;
FILE *f;
{

int x1,x2;

sscanf (s+1, "$d%d", &x1, &x2) ;
draw(xl,x2);

for(;;){
if (fgets(s,BUFSIZ~1,£f) == NULL)
break;
if(s[0] == '\n'") /* empty line */
break;

sscanf (s, "$d%d", &x1, &x2) ;
cont (x1,x2);
} .
stop(); /* end of draw command */
}

pointcom(s)
char *s;
{

int x1,x2;

sscanf (s+1, "$d%d", &x1, &x2) ;
point (x1,x2) ;
}

linecom(s)
char *s;
{
int x1,x2,x3,x4;

sscanf (s+1, "3d%d%dsd", &x1, &x2, &x3, &x4) ;
line (x1,x2,x3,x4);

}

spacecom(s)
char *s;

{

int x1,x%2,x%x3,x4;

sscanf (s+1, "%d%dsdsd", &x1, &x2, &x3, &x4) ;



space (x1,x2,x3,x4);

}

include (s)
char *g;
{
FILE *£;
char *gl;

sl = s;

while(*sl != '\n' && *sl != '\0")
s81++;

*sl = '\Q';

if((f = fopen(s+l,"r")) != NULL) {
process(f);
fclose(£f);

}

}

labelcom(s)
char *g;
{

char *sl;

sl = 3;

while(*sl != '\n' g&& *sl != '\0")
sl++;

*sl = "\0';

label (s+1);

erase ()
{
}

#define ASC 35 /* alpha scale */
#define ASP 50 /* alpha space */
label (s)

char *s;

{

printf (*M%d, %d\n", cx, cy+25) ;
print£ ("S%d, Q%d, R%d,P%s%c",ASC,ASP,0,s,0x03) ;
}

move (x,Vy)
int x,y;
{ .
cx=a* (x-c);
cy=b* (y-d);
print£f ("M%d, %d\n", cx,cy) ;
}

linetype (n)
int n;

{
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printf ("L%d\n",n);
}

dottype (n)
int n;
{

dtype = n;
}

draw(x,y)

int x,y;

{

move (x,y) ;

cx=a* (x~c);
cy=b* (y-d);
printf ("D%d, %d",cx,cy) ;

}

cont (x,y)
int x,y:
{

cx=a* (x~-c);

cy=b* (y-d) ;

printf (", %d, %d",cx,cy) ;
}

space (x1,yl,x2,y2)
int x1,y1,x2,y2;
{
a=(£float) 3800/ (x2-x1);
b=(float) 2500/ (y2-y1);
c=x1;
d=yl;
}

point (%, y)
int x,y;
{
move (x,y) ;
printf ("N%d\n", dtype) ;
}

stop()
{

printf ("%c",0x03);
}

line(xl,yl,x2,y2)

int x1,y1,x2,y2;

{ )
draw(xl,yl);
cont (x2,y2) ;
stop () ;

}

flushcom()
{

fflush (stdout) ;
}



