Complete xnmandel f Source Code [A]

xmandel f. ¢

The xmandel f program is a Mandelbrot set generator that uses
Fortran and the X Window System.

The following xmandel f . ¢ program is the main xmandel f

Al program. It creates the window and all of the buttons for the
Mandelbrot process.
#i ncl ude <X11/ Xli b. h>
#i ncl ude <X11/Intrinsic. h>
#i ncl ude <X11/ StringDefs. h>
#i ncl ude <X11/ Xaw Car di nal s. h>
#i ncl ude <X11/ Xaw' Label . h>
#i ncl ude <X11/ Xaw Cormand. h>
#i ncl ude <X11/ Xaw Logo. h>
#i ncl ude <X11/ Xaw Paned. h>
#i ncl ude <X11/ Xaw Box. h>
#i ncl ude <X11/cursorfont. h>
#i ncl ude <stdi o. h>
#i ncl ude <sys/ ut sname. h>
#i ncl ude <uni std. h>
W dget drawform
W dget detaillabel, nflopslabel, ncpul abel; /* in wdget ibox */
W dget xl| abel, yl abel; /[* in wdget bbox */
Cursor crosshair_xcr;
i nt depth;
int iter;
(continued)
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i nt maxcpus = 8;
i nt ncpus = 4;

char ncputext[12];
voi d mandel ();

voi d clear_cal |l back(w, closure, call _data)

}

W dget w,
Xt Poi nter cl osure;
Xt Poi nter call _data;

Di spl ay *draw_d;
W ndow draw_wi n;

draw_d = Xt Di spl ay(drawforn;
draw wi n = Xt Wndow( dr awf or n) ;

XCl ear W ndow( draw d, draw wi n);

void quit_call back(w, closure, call _data)

{
}

W dget w;
Xt Poi nt er cl osure;
Xt Poi nter call _data;

exit(0);

voi d ncpu_cal | back(w, closure, call _data)

W dget w;
Xt Poi nter cl osure;
Xt Poi nter call _data;

{
Arg arg;
ncpus++;
if (ncpus > maxcpus) ncpus = 1;
(continued)
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sprintf(ncputext, "% cpus”, ncpus);
arg.name = Xt N abel ; arg.value = (XtArgVal) ncputext;
Xt Set Val ues( ncpul abel , &arg, 1);

}

Xt Cal | backRec cl ear _cal | backs[] = {
{ clear_callback, NULL },
{ NULL, NULL },

1

void julia();

Xt Cal | backRec julia_callbacks[] = {
{ julia, NULL },
{ NULL, NULL },

1

void zoom();

Xt Cal | backRec zoom cal | backs[] = {
{ zoom NULL },
{ NULL, NULL },

1

voi d nooz();

Xt Cal | backRec npoz_cal | backs[] = {
{ nmooz, NULL },
{ NULL, NULL },

1

void redo();

Xt Cal | backRec redo_cal | backs[] = {

{ redo, NULL },
{ NULL, NULL },
3
voi d reset mandel ();
Xt Cal | backRec mandel _cal | backs[] = {
{ resetmandel, NULL },
{ NULL, NULL },

}

(continued)
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Xt Cal | backRec quit_call backs[] = {
{ quit_callback, NULL },
{ NULL, NULL },

};

void detail ();

Xt Cal | backRec detail _call backs[] = {
{ detail, NULL },
{ NULL, NULL },

};

void reset();

Xt Cal | backRec reset _cal | backs[] = {
{ reset, NULL },
{ NULL, NULL },

3

voi d ncpu_cal |l back();

Xt Cal | backRec ncpu_cal | backs[] = {
{ ncpu_cal |l back, NULL },
{ NULL, NULL },

b

mai n(argc, ar gv)
int argc;
char **argyv;
{
W dget toplevel, pane;
W dget box, ibox, bbox;
W dget host | abel ;
W dget juliabutton, quitbutton, mandel button;

/* in widget pane */
/* in widget box */
/* in wdget box */

(continued)
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W dget noozbutton, zoonbutton, redobutton, clearbutton;/*in box */
W dget detail button, resetbutton, ncpubutton; /* in w dget ibox */

Di spl ay *dp;

int i;

char siter[20];
Arg argies[10];
struct utsnane U,

toplevel = Xtlnitialize(”Anynane”,” Xmandel f”, NULL, O, &rgc, argv) ;
dp = XtDi spl ay(topl evel);

depth = Di spl ayPl anes(dp, Def aul t Screen(dp));

pane = Xt Cr eat eManagedW dget (" pane”, panedW dget C ass, topl evel,
NULL, ZERO ;

box = Xt Creat eManagedW dget (" box”, boxW dget d ass, pane, NULL,
ZERO) ;

i box = Xt Creat eManagedW dget (”i box”, boxW dget d ass, pane, NULL,
ZERO) ;

unarme (&U);
i = 0;
XtSet Arg( argies[i], XtNborderWdth, (XtArgVval) 0); i++
host | abel = Xt Creat eManagedW dget (U. nodenane, | abel W dget d ass,
box, argies, i);

i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) mandel _call backs); i ++;
mandel butt on = Xt Cr eat eManagedW dget (" mandel ", conmandW dget d ass,
box, argies, i);

(continued)
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i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) zoom call backs); i ++;
zoonbutton = Xt Cr eat eManagedW dget (" mandel zooni, conmandW dget -
d ass,
box, argies, i);

i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) nooz_call backs); i ++;
noozbutt on = Xt Cr eat eManagedW dget (" unzooni, commandW dget C ass,
box, argies, i);

i = 0;
Xt Set Arg( argies[i], XtNcallback, (XtArgVal) redo_call backs); i++
redobutton = Xt Creat eManagedW dget (”redo”, commandW dget C ass,
box, argies, i);

i = 0;
Xt Set Arg( argies[i], XtNcallback, (XtArgVal) julia_callbacks); i++;
juliabutton = Xt CreateManagedW dget ("julia”, commandW dget d ass,
box, argies, i);

i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) clear_callbacks); i++;
cl earbutton = Xt Creat eManagedW dget (" cl ear”, conmandW dget Cl ass,
box, argies, i);

i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) quit_call backs); i ++;
qui tbutton = Xt Creat eManagedW dget ("quit”, commandW dget C ass,
box, argies, i);

i = 0;

XtSet Arg( argies[i], XtNborderWdth, (XtArgVval) 0); i++;
nf |l opsl abel = Xt Cr eat eManagedW dget (” 0 megafl ops”,
| abel Wdget d ass, ibox, argies, i);

(continued)
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i = 0;
if (depth > 1) iter = 256; else iter = 64;
sprintf(siter, "%l iterations”, iter);
XtSet Arg( argies[i], XtNborderWdth, (XtArgVal) 0); i++;
detail | abel = Xt Creat eManagedW dget (siter, | abel Wdgetd ass,
i box, argies, i);
i = 0;
ncpus = maxcpus = sysconf(_SC CRAY_NCPU);
sprintf(ncputext, "%l cpus”, naxcpus);
XtSet Arg( argies[i], XtNborderWdth, (XtArgval) 0); i++;
ncpul abel = Xt Creat eManagedW dget ( ncput ext, | abel Wdget d ass,
i box, argies, i);
i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) detail _callbacks); i++;
detai |l button = Xt Creat eManagedW dget ("i ncrease iterations”,
commandW dget C ass, i box, argies, i);
i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) reset call backs); i++;
resetbutton = Xt Creat eManagedW dget ("reset iterations”,
commandW dget Cl ass, ibox, argies, i);
i = 0;
XtSet Arg( argies[i], XtNcallback, (XtArgVal) ncpu_call backs); i ++;
ncpubutton = Xt Creat eManagedW dget (" cpus”, commandW dget Cl ass,
i box, argies, i);
i = 0;
XtSet Arg( argies[i], XtNheight, (XtArgVal) 512); i ++;
XtSet Arg( argies[i], XtNwdth, (XtArgVal) 512); i++;
Xt Set Arg( argies[i], XtNbackground, (XtArgVal)
Bl ackPi xel (dp, DefaultScreen(dp))); i ++;
(continued)
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drawf or m = Xt Cr eat eManagedW dget (” Dr awFor ni, | ogoW dget Cl ass, pane,
argies, i);

bbox = Xt Cr eat eManagedW dget (" box”, boxW dget O ass, pane, NULL,
ZERO) ;

i = 0;
XtSet Arg( argies[i], XtNwi dth, (XtArgVal) 512); i++;
XtSet Arg( argies[i], XtNresize, (XtArgVal) False); i ++;
XtSet Arg( argies[i], XtNborderWdth, (XtArgVval) 0); i++;
x|l abel = Xt Creat eManagedW dget ("”, | abel W dget d ass,
bbox, argies, i);

i = 0;
XtSetArg( argies[i], XtNwidth, (XtArgVal) 512); i++;
XtSet Arg( argies[i], XtNresize, (XtArgVal) False); i ++;
Xt Set Arg( argies[i], XtNoborderWdth, (XtArgval) 0); i++;
yl abel = Xt Creat eManagedW dget ("”, | abel W dget d ass,
bbox, argies, i);

i =0,
Xt Set Arg( argies[i], XtNcallback, (XtArgVval) reset _call backs);
i ++;
reset button = Xt Creat eManagedW dget ("reset iterations”,
comrandW dget d ass,

i box, argies, i);

Xt Real i zeW dget (t opl evel );
crosshair_xcr = XCreateFont Cursor(dp, XC crosshair);
XDef i neCursor (dp, Xt W ndow(drawform, crosshair_xcr);

Xt Mai nLoop() ;
}
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mandel . ¢ The following mandel . ¢ routines handle all actions that result
A2 from the pushing of buttons. One routine calls the Fortran
mandel br ot routine.

#i ncl ude <X11/ Xli b. h>
#i ncl ude <X11l/Intrinsic.h>
#i ncl ude <X11/StringDefs. h>
#i ncl ude <stdi o. h>
extern Wdget detaillabel, drawform nflopslabel;
extern Wdget x| abel, ylabel;
struct zoonmd {
struct zoond *zp
doubl e | x, ux;
doubl e ly, uy;
1
struct zoond *zoonp = NULL, *zoonpn
char *mal |l oc();
doubl e GENERATE() ;

extern int depth;

extern long iter;

extern int ncpus;

| ong mni dt h;

| ong bias = 1, /* bias into color table */
long wi dth = 0;

| ong whei ght = 0;

Arg arg;

XImage *xi p = NULL;
char *dp = NULL

W ndow dr aw_wi n;

GC draw_gc;

Screen *draw_Screen
Di spl ay *draw d;

Vi sual *draw v;

(continued)
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#define MN(a, b)((a) < (b) ? (a) : (b))
#define MAX(a, b)((a) < (b) ? (b) : (a))

voi d reset mandel (w, closure, call _data)
W dget w;
caddr _t cl osure;
caddr _t call _data;

{
if (zoonmp) { /* reset to beginning by popping zps off stack */
whil e (zoonmpn = zoonmp—>zp) {
free(zoonmp);
zoonp = zoonpn;
}
} else { [* This is first tinme */
zoonp = (struct zoond *) mall oc(sizeof (struct zoond));
zoonp—>zp = NULL; /* NULL neans last in stack — don’t pop */
zoonp—>l x = =2.25; zoonmp—>ux = .75;
zoonp—>ly = -1.5; zoonp->uy = 1.5;
}
set xyl abel s();
setiter();
mandel (w, closure, call _data);

}

mandel (w, cl osure, call _data)
W dget w;
caddr _t cl osure;
caddr _t call _data;

doubl e wx, wy, ol dwx, ol dwy;
doubl e x, vy, x0, yO;

doubl e incrx, incry;

doubl e nfl ops;

long ix, iy;

long i;

| ong zero = 0;

(continued)
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draw_d = Xt Di spl ay(drawf orn;
draw wi n = Xt Wndow drawf orm ;
draw_Screen = Xt Screen(drawfornj;
draw_gc = draw_Screen—>defaul t _gc;
draw v = draw_Scr een—>r oot _vi sual ;

if (dp == NULL) {
muv dth = (depth > 1)? 64: 8;
dp = mal | oc(mai dt h*64) ;
if (dp == NULL) {printf("malloc failed\n”); return; }
if (xip) XDestroyl mage(xip);
Xi p = XCreatel nage(draw_d, draw_v, depth, ZPixmap, 0, dp,
64, 64, 8, 0);
Xi p—>byt e_order = MBSBFirst;
Xi p—>bi t map_bit_order = NMSBFirst;
Xi p—>bits_per_pixel = 8;

}
Xt Set Arg(arg, XtNw dth, &wi dth);

Xt Get Val ues(drawform &arg, 1);
Xt Set Arg(arg, XtNheight, &wheight);
Xt Get Val ues(drawform &arg, 1);

incrx = (zoonp—>ux — zoonp—>| x)/w dt h;
incry = (zoonmp—>uy — zoonp—>ly)/wheight;

zoonp—>uy—i ncry;
zoonp—>| x+i ncr x;

y0
x0

if (closure == 0) Xd ear Wndow(draw d, draw wi n);
nflops =

GENERATE( &whei ght, &0, & ncry, &wi dt h, &0, & ncrx, & ter, &cpus);
setnfl ops(nfl ops);

(continued)
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FPUTI ( pi x, piy, i ndex)
int *pix, *piy;
i nt index[64*64];
{
int i,j;
#define VSI ZE 64
if (depth == 1) {
int *idp = (int *) dp;
| ong shiftw
for (i =0; i < VSIZE, i++)
*(idp +1i) = 0;
for (i =0; i < VSIZE, i++, idp++) {
shiftw = 0x8000000000000000;
for (j =0; ] < VSIZE, j++) {
if ((index[i* VSIZE + j] & 7) !=0)
*idp | = shiftw
shiftw >>= 1;
}
}
#if 0
} else if (depth == 4) {
for (i =0; i <VSIZE, i+=2) {
for (j =0; j <VSIZE, j++) {
dp[i * VSIZE + j/2] = ( ((index[i * VSIZE + j] & OxOf) <<4)
(index[i * VSIZE + | + 1] & OxOf) );
}
}
#endi f
} else { /* depth == 8 */
for (i =0; i < VSIZE, i++) {
for (j =0; j < VSIZE, j++) {
(continued)
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dp[i * VSIZE + j] = index[i * VSIZE + j] + bias;

}
}

XPut | mage(draw d, draw wi n, draw_gc, xi p, 0, 0, *pi x, *pi y, VSI ZE, VSI ZE) ;
}

void zoomw, closure, call_data)
W dget w;
caddr _t cl osure;
caddr t call data;

W ndow dr aw _wi n;

GC draw_gc;

Screen *draw_Screen;
Di spl ay *draw d;

W ndow Root ;

int S

draw d = Xt Di spl ay(drawforn);

if (zoonmp == NULL) { XBell(draw d, 0); return; }
draw wi n = Xt W ndow( dr awf or n) ;

draw _Screen = Xt Screen(drawform;

draw gc = draw _Screen—>defaul t_gc;

S = Defaul t Screen(draw d);

Root = Root Wndow(draw d, S);

XSet For eground(draw _d, draw gc, 0x55);
XSet Subwi ndowvbde(draw d, draw gc, |ncludelnferiors);
XSet Functi on(draw_d, draw_gc, GXxor);

XSel ect | nput (draw_d, draw w n,
But t onPressMask | ButtonRel easeMask | Poi nterMti onMask) ;
while (1) {

(continued)
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static int rubberband = 1;
XEvent report;
XNext Event (draw_d, &report);
switch(report.type) {
i nt wi nx0, wi ny0, wi nx1, wi nyl, wi dt h, hei ght;
int x0, y0, x1, y1;
double tw, th;

case ButtonPress:
XG abServer (draw _d);

x0
y0

case ButtonRel ease:

XDr awRect angl e(draw d, draw wi n, draw gc, x0, y0, width, w dth);

XDr awRect angl e(draw _d, draw wi n, draw gc, x0, y0, wi dth, w dth);

= wi nx0 = report. xbutton.x;
= winy0 = report.xbutton.y;
rubberband = 0;

wi dth = height = 0;

br eak;

wi hx1l = report. xbutton. x;
wi nyl = report.xbutton.y;

if ((Width = winxl — winx0) < 0)

width = — width;
if ((height = winyl — winy0) < 0)
hei ght = — hei ght;

if (width < height)

wi dt h = hei ght;
x0 (winx1l > winx0) ? winxO : wi nx0 — wi dth;
y0 (winyl > winy0) ? winyO : winyO — width;
x1 = x0 + wi dth;
yl = y0O + width;

rubber band = 1;

(continued)
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XSet Function(draw_d, draw_gc, GXcopy);

Xungr

abServer (draw d);

XFl ush(draw_d);

tw =
th =

zoonp—>ux — zoonp—>l x;
zoonp—>uy — zoonp—>ly;

zoonpn = (struct zoomd *) malloc(sizeof (struct zoond));

zoonpn—>zp = zoonp;
zoonpn—>ux
zoompn—>| x
zoonmpn—>ly

/* push onto stack */
zoonmp—>| x + ((doubl e)x1/ (doubl e)ww dth) *tw;
zoonp—>l x + ((doubl e)x0/ (doubl e) wwi dt h) *tw,
zoonp—>uy — ((doubl e)y1l/ (doubl e)whei ght) *t h;

zoonmpn—>uy = zoonmp—>uy — ((doubl e)y0/ (doubl e)whei ght) *t h;
zoonp = zoonpn; /* zoonp is current pointer */
set xyl abel s();
mandel (w, closure, call _data);
return; /* call mandel with new wi dth, height */

case MotionNotify:

if (r

ubber band) break;

whi | e (XCheckTypedEvent (draw _d, MotionNotify, & eport));
XDr awRect angl e(draw_d, draw wi n, draw gc, x0, yO0, width, w dth);

wi nx1

report. xbutton. x;

wi nyl = report. xbutton.y;

i f

i f

i f

X0
y0

((width = winx1l — winx0) < 0)

width = — width;
((height = winyl — winy0) < 0)
hei ght = — hei ght;

(wi dt h < hei ght)

wi dt h = hei ght;
(winxl > wnx0) ? winxO : winx0 — width;
= (winyl > winy0) ? winyO : winy0 — width;

XDr awRect angl e(draw_d, draw wi n, draw _gc, x0, y0, width, w dth);

(continued)
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br eak;
defaul t:
br eak;

}

voi d nooz(w, closure,
W dget w;
caddr _t cl osure;
caddr t call data;

cal |l _data)

{
draw d = Xt Di spl ay(drawfornj;
if (zoonmp == NULL) { XBell(draw_d, 0); return; }
if (zoomp—>zp == NULL) { XBell (draw d, 0); return; }
if (zoonmpn = zoonmp—>zp) { /* last on stack */
free(zoonp);
zoonp = zoonpn;
}
set xyl abel s();
mandel (w, closure, call _data);
}
voi d redo(w, closure, call _data)
W dget w;
caddr t closure;
caddr _t call _data;
{
draw_d = Xt Di spl ay(drawforn;
if (zoomp == NULL) { XBell(draw_d, 0); return; }
mandel (w, 1, call _data);
}
void detail (w, closure, call _data)
W dget w;
(continued)
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caddr t closure;
caddr _t call _data;

W dget w;
caddr t closure;
caddr t call data;

char string[20];

{
setiter();

}

setiter()

{
char siter[20];
sprintf(siter, "% iterations”,
Xt Set Val ues(det ai | | abel

}

setnfl ops(r)

float r;

{

{
if (depth > 1) iter += 256; else iter
setiter();
/*mandel (w, 1, call _data);*/

}

void reset(w, closure, call _data)

if (depth > 1) iter = 256; else iter =

&arg, 1);

sprintf(string, "% 1f megaflops”, r);
arg.name = XtN abel ; arg.value = (XtArgVval) string;

+= 64,

iter);
arg.name = XtN abel; arg.value = (XtArgVal) siter;

Xt Set Val ues( nfl opsl abel , &arg, 1);
}
set xyl abel s()
{
(continued)
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char xtext[80], ytext[80];

sprintf(xtext,”o%d5. 10f < x < 9%45. 10f”, zoonp—>l x, zoonp—>ux);
arg.name = XtN abel; arg.value = (XtArgVal) xtext;

Xt Set Val ues( xl abel , &arg, 1);

sprintf(ytext,”%d5. 10f <y < 9%5.10f"”, zoonp->ly, zoonp->uy);

arg.name = XtN abel; arg.value = (XtArgVal) ytext;
Xt Set Val ues(yl abel , &arg, 1);
}
julia.c The following j ul i a. ¢ routines handle the j ul i a button by
A3 generating a julia set.
#i ncl ude <X11/ Xli b. h>
#i ncl ude <X11/Intrinsic. h>
#i ncl ude <X11/ Stri ngDefs. h>
#i ncl ude <stdio. h>

extern Wdget drawform
struct zoond {
struct zoond *zp
doubl e | x, ux;
doubl e ly, uy;
1
extern int depth;
extern struct zoond *zoonp;
extern long iter;
XW ndowAt tri butes draw wattr;

void julia(w, closure,
W dget w;

cal | _data)

(continued)
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caddr t closure;
caddr _t call _data;

doubl e a, b;

doubl e wx, wy, ol dwx,
doubl e sx, Xx, V;
doubl e incrx, incry;
long ix, iy;

static long width = 0;
static long mvidth = 0;
static long bias = 1;

ol dwy;

Arg arg;

i nt wwi dth, wheight;

static Xlmage *xi pl = NULL,
static char *dpl = NULL,
char *mal | oc();

char ab[ 80];

W ndow dr aw wi n;
static Wndow s win =
GC draw_gc;

Screen *draw_Screen;
Di spl ay *draw d;

Vi sual *draw v;

W ndow Root ;

int S

*Xi p2 = NULL;
*dp2 = NULL;

NULL;

draw d = Xt Di spl ay(drawfornj;

if (zoonp == NULL)

draw wi n = Xt Wndow( dr awf orm ;
draw_Screen = Xt Screen(drawforn;
draw_gc = draw_Screen—>def aul t _gc;
draw v = draw_Screen->root vi sual ;

{ XBell(draw_d, 0);

/* Screen */

return;}

(continued)
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Xt Set Arg(arg, XtNw dth, &wi dth);
Xt Get Val ues(drawform &arg, 1);

Xt Set Arg(arg, XtNheight, &wheight);
Xt Get Val ues(drawform &arg, 1);

XSel ect | nput (draw_d, draw _wi n, But t onPr essMask| But t onRel easeMask) ;
while (1) {
int Wi nx, wny;
XEvent report;
XNext Event (draw_d, &report);
if (report.type == ButtonRel ease) {
[* if (report.xbutton.x <= 0 || report.xbutton.y <= 0) { */
/* make sure button release is in drawf orm w ndow */
if (report.xbutton.w ndow != draw win ||
report.xbutton.x & 0x8000 ||
report.xbutton.y & 0x8000 ||
(report.xbutton.x == 0 & report.xbutton.y == 0) ||
report.xbutton.x > wwidth ||
report.xbutton.y > wheight) {
XBel | (draw_d, 0);
conti nue;

( (doubl e)report.xbutton. x/ (doubl e)wai dth);
( (doubl e)report.xbutton.y/ (doubl e)wheight);
(a * (zoomp—>ux — zoonmp—>lx)) + zoonp—>| X;
zoonp—>uy — (b * (zoonp—>uy - zoonp—>ly));
[*printf("julia: a =%, b=9%\n", a, b);*/

br eak;

O 9 T o
1

}

conti nue;
}
S = Defaul t Screen(draw d);
Root = Root Wndow(draw d, S);
if (s_win == NULL) {

(continued)
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s_w n = XCreateSi npl eW ndow dr aw_d, Root, 0, 0, 256, 256, 1, 1, 0);
XSel ect I nput (draw_d, s_wi n, ExposureMask);
XVapW ndow( draw_d, s_wi n);
XSync(draw_d, 0);
while (1) {
XEvent report;
XNext Event (draw_d, &report);
if (report.type == Expose) break;
}

}

sprintf(ab, "% + %i”, a,b);

XSt oreNanme(draw d, s _win, ab);

XA ear W ndow(draw_d, s_win);

XGet W ndowAt tri butes(draw_d, s_win, &raw wattr);
if (wwdth !'= draw wattr.wi dth) {
width = draw wattr.w dth;
mM dth = (depth > 1)? width: (1 + width/8);
[* XDestroylnmage should free dpl and dp2 as well|l */
if (xipl) {XDestroyl mage(xipl); XDestroyl mage(xip2); }
dpl = mal | oc(Mni dt h);
dp2 = mal | oc(mn dt h);
if (dp2 == NULL) {printf("malloc failed\n”); return; }

Xi pl = XCreatel mage(draw d, draw v, depth, ZPixmap, 0, dpil,
width, 1, 8 miidth);
Xi p2 = XCreatel mage(draw d, draw v, depth, ZPixnmap, 0, dp2,
width, 1, 8 midth);
Xi pl->byte_order = xi p2->byte_order = MSBFirst;
Xi pl->bitmap_bit _order = xi p2—->bitmap_bit_order = MSBFi rst;
}
sXx = x = -1.5; y = -1.5;
incrx = —x/draw wattr.width * 2;
incry = —y/draw wattr. hei ght * 2;

(continued)
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for (iy =0; iy < (1 + draw_wattr.height/2); iy++, y+=incry) {
long i;
X = SX;
for (ix =0; ix <drawwattr.w dth; ix++, x+=incrx) {
WX = X; Wy =Y,
for (i =0; i <iter; i++) {
ol dwx = wx;
WX = WX * WX — wy * wy + a;
w =2 * oldw * wy + b;
if (wx * wx +w * wy > 4) break;

}
if (depth > 1) { /* color */
*(dpl + ix) =i + bias;
*(dp2 + width —ix — 1) =i + bias;
} else {
if (i ==iter) { /* could also test if (i & 2) */
dpl[ix/8] |=1 << (7 — ix&7);
dp2[(width —ix — 1)/8] |=1 << (8 — (width — ix)&7);
}
}

}

XPut | mge(draw d, s _win, draw gc, xipl, 0,0, O, iy, width, 1);
if (iy !'=drawwattr.height — iy)
XPut | mage(draw_d, s_wi n, draw_gc, xi p2,0, 0,0, draw wattr. height — iy,

width, 1);
if (depth == 1) for (i =0 ; i < muidth; i++) *(dpl + i) = *(dp2 +
i) = 0
}
}
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generate. f The following gener at e. f routine is a multitasked Fortran
A4 program that generates a Mandelbrot set.

function generat e(whei ght, y0,incry, wi dth, x0,incrx,iter,n)
paraneter (incx=64,incy=64)

real xO0,incrx,y0,incry

i nt eger ww dt h, whei ght, i ndex(0:incx-1, 0:incy-1), fl ops
conpl ex wO(0:incx-1, 0:incy-1), w(0:incx-1, 0:incy-1)

cm ¢c$ nuntpus n
flops = 0
t0 = tinef()

cmc$ do all autoscope private(index, w0, w)

ccmic$ do all shared(wheight,yO,incry, wi dth, x0,incrx,

ccmc$l iter,dp, drawd, draw n, dr awgc, xi p, f| ops)
ccmc$l private(ix,iy,Xx,y,i,ssumixlo,iylo,ixhi,iyhi,index,w w0,
fi ndex,

ccmic$l i ndexsum

do 500 iylo = 0,whei ght-1,incy
iyhi = m nO(incy, whei ght-1+1-i yl 0)
do 500 ixlo = O, wi dt h=1,i ncx
i xhi = m nO(incx, wi dt h—1+1-i x| 0)

do 100 iy=0,iyhi-1
y = yO—-iylo*incry — iy*incry
cdir$ shortl oop

do 100 ix=0,ixhi-1
x = x0+i xl o*i ncrx + ix*incrx
wWO(ix,iy) = cnpl x(x,Yy)
WX, iy) = wWo(ix,iy)*wo(ix,iy) + wo(ix,iy)
i ndex(ix,iy)=cvmgt (0,1, (real (Wix,iy))*real (Wix,iy))

+ + aimag(wWix,iy))*aimg(Wmix,iy)).le.4.))
100 conti nue

(continued)
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do 300 i=1,iter-1
do 200 iy=0,iyhi-1
cdir$ shortl oop
do 200 ix=0,ixhi-1
if ( index(ix,iy) .eq. 0) then
WX, 1y) = wWix,iy)*wix,iy) + wo(ix,iy)
i ndex(ix,iy)=cvmgt(0,i,(real (wWix,iy))*real (Wix,iy))

+ + aimg(WMix,iy))*aimag(wWix,iy)).le.4.))
end if
200 conti nue
300 conti nue

i ndexsum = 0
do 400 iy=0,iyhi-1
cdir$ shortl oop
do 400 ix=0,ixhi-1
if (index(ix,iy).eq.0) index(ix,iy)=iter
i ndexsum = i ndexsum + i ndex(iXx,iy)
400 conti nue

cm c$ guard
flops = flops + 13*i ncx*incy + 11*i ndexsum
call FPUTI (i xl o,iyl o, index)

cmc$ end guard

500 conti nue

telapse =tinmef() - tO

generate = 1.e-3*fl ops/tel apse
c print 990, 1.e-3*flops/tel apse
c 990 format(’ Mlops: ',f7.2)

return
end
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makefil e The following makef i | e program compiles the xmandel f
A5 program.

F=cf 77

CC=cc

CFLAGS = $( I NCLUDES) -DUSG —-DSYSV

FFLAGS = -zZP

SHELL=/ bi n/ sh

xmandel f: xmandel f. o nmandel .o julia.o generate.o

$(CF) $(FFLAGS) -0 $@xmandel f.o mandel .o julia.o
—I Xaw —I Xt —I Xmu —I X11 —I Xext

generate.o \

generat e. o: generate. f
$(CF) $(FFLAGS) —-c generate.f
cl ean:
@rm xmandel f *. o0
install: xmandel f
if [ ! —d $$HOVE bin ] ; \
then \
echo nkdir $$HOVE/ bi n; \
nkdi r $$HOVE/ bi n; \
fi
cp xmandel f $$HOVE bi n
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