Cubic Spline Programming

Appendix A
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Program Process. c

This application will send X, Y, Z, and Wend points to the M4 card
using the C/ C++ DLL, MX495.DLL. The functions mainly used are
noni tor _var, change_var, and var.

The algorithmis as foll ows,

1. Everytime Process() is called, var34 on the M4 card is
checked. If var34 = 1, then we exit the Process() procedure.
If var34 = 0, then we continue on...

2. At this point, var34 = 0. Now we send the new end points for
X, Y, Z, and Wto the Mk4 card. That is we set var22 = X end point
var27 = Y end point, and var28 = Z end point.

3. W set var34 = 1 to notify the DSPL that we have sent the
new end points.
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#i ncl ude <wi ndows. h>
#i ncl ude "nmx4wpl . h"
#i nclude "Process. h"

voi d Process(HWD hwnd)
{

static double dX
static double dY
static double dz
static double dwW ;
static int ilndex =0 ;

// X target position
// Y target position
/'l Z target position
// Wtarget position
/1 Index into points

o nu
oooo

/1 Hard coded end points, these could cone froma file instead
static double dPts[20] = {0,1,2,63,4,5,6,7,8,9,10,9,8,7,6,5,4, 3,2, 1};

/1 Set the new end points

dX = dPts[ilndex] * 1000.0 ;

dY = dPts[ilndex] * 1000.0 + 250.0;
dZ = dPts[ilndex] * 1000.0 + 500.0;
dW = dPts[ilndex] * 1000.0 + 750.0;

/1 Set axis Z to 100000 to test if the cubic rate is changing
if(ilndex == 5)
dz = 100000 ;

/1 Set axis Z to 10000 to test if the cubic rate is changing
if(ilndex == 15)
dz = 10000 ;

/1 Check if Flag = 0, NOTICE: This requires that var39 is being
/1 updated to VAR ABLE vi ewi ng wi ndow #1
if(var(1l) == 1.0)

return ;
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/1 Change the variables to the new end points
begi n_RTC() ;

change_var (22, dX);

change_var (27, dY);

change_var (28, d2);

change_var (15, dW;
end_RTC();

/1 Flag the DSPL that vars have been changed
change_var (34, 1.0);

/1 Get the new index point into the endpoints table
ilndex = (ilndex + 1) % 20;
}
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/1 Header file for Processing The Handshaki ng of points

voi d Process(HWD hwnd) ;
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Program Target.c

This application will send X, Y, Z, and Wend points to the M4 card
using the C/ C++ DLL, MX4WPL.DLL. The functions nainly used are
noni tor _var, change_var, and var.

The algorithmfor this program (without the w ndow handling)
is as follows,

1. Every TIMER ns (see the #define bel ow) the procedure Process()
is called.

The al gorithmfor Process() is as follows,

1. Everytime Process() is called, var34 on the M4 card is
checked. If var34 = 1, then we exit the Process() procedure.
If var34 = 0, then we continue on...

2. At this point, var34 = 0. Now we send the new end points for
X, Y, and Z to the Mk4 card. That is we set var22 = X end point
var27 =Y end point, and var28 = Z end point.

3. W set var34 = 1 to notify the DSPL that we have sent the
new end points.
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#i ncl ude <wi ndows. h>
#i nclude <string. h>
#i ncl ude "nmx4wpl . h"
#i nclude "Process. h"

/1 dobal definitions

#define | D_START_BUTTON 100
#define | D_STOP_BUTTON 101
#define | D_CLOSE_BUTTON 102

// Timer in mlliseconds
#define TI MER 50

/1 dobal handl es
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HWAD hposi tion;
HWAD herror;
HWD hvel ocity;

/1 Function prototypes

I ong FAR PASCAL Tar get WidProc( HWND hwnd, Ul NT nessage,
WPARAM wpar am LPARAM | param ) ;

/*********************************************************************
W nMai n
This is the main wi ndows procedure. Processes the nmessage | oop.
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int PASCAL W nMai n(HANDLE hl nst ance, HANDLE hPrevl nst ance,
LPSTR | pCndLi ne, int nCndShow)

{
VWADCLASS wc; /1 W ndow C ass
HWD hwnd; // Handle to the main w ndow
MSG nsg; /'l The nessage
static char buffer[20]; /'l For checking the signature

if (!hPrevlnstance){
we. styl e = NULL;
we. | pf nWhdProc = Tar get WhdPr oc;
we. cbCl sExtra 0;
we. cboWhdExt r a 0;
we. hl nst ance = hlnst ance;
we. hl con = Loadl con( hlnstance, "Target");
we. hCur sor = LoadCur sor (NULL, | DC_ARROW ;
we. hbr Background = (HBRUSH) (COLOR _BTNFACE+1);
we. | pszMenuNane = NULL;
we. | pszd assNane = "Tar get WidCl ass";

/1 Register the class
if (!RegisterC ass(&wc))
return FALSE;
}

Il Verify that the Mk4 or DV was found at the address in the DSPCG IN file
if (_fstrncnp( signature( buffer ), "MX4", 3 )!= 0){
if (_fstrncnp( signature( buffer ), "DWA", 3 )!= 0){
MessageBox( NULL, "M4 Not Found", "", MB_CK );
return NULL;

}

/1 Set up the position and tine units for the DLL
time_unit(1);
position_unit(1);
/'l Create the w ndows
hwnd = Creat eW ndow " Tar get WidCl ass", "Target", W5 SYSMENU | W5_OVERLAPPED,
CW USEDEFAULT, CW USEDEFAULT, 125, 180, NULL, NULL, hlnstance, NULL );

Creat eWndow( "button", "Start", WS_CHI LD | WS VISIBLE | BS_PUSHBUTTON,
10, 10, 100, 35, hwnd, |D_START_BUTTON, hinstance, OL );

Creat eWndow( "button", "Stop", WS_CHILD | WS VISIBLE | BS_PUSHBUTTON,
10, 60, 100, 35, hwnd, |D_STOP_BUTTON, hinstance, OL );

Creat eWndow( "button", "Cose", WS_CHI LD | WS VISIBLE | BS_PUSHBUTTON,
10, 110, 100, 35, hwnd, | D CLOSE BUTTON, Instance, OL );
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/1 Show and update the wi ndows
ShowW ndow( hwnd, nCndShow) ;
Updat eW ndow( hwnd) ;

/1 Process the nessages

whi | e (Get Message( &vsg, NULL, NULL, NULL) ) {
Transl at eMessage( &rsQ) ;
Di spat chMessage( &rsQ) ;

}
return (nmsg.wParan;
}

/*********************************************************************
Tar get WhidPr oc

Handl es the nessages.

Kok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkhkhkkkkhkkkkkkkkkkkkkkk kK [

I ong FAR PASCAL Tar get WidProc( HWND hwnd, Ul NT nessage,
WPARAM wpar am LPARAM | param)

{
switch( nmessage ){
case W _COMVAND:
switch ( wparam){
case | D _START_BUTTON:
/1 Send the nonitor var RTC
nmoni tor_var (1, 34); /1 Flag variable
/] Start the tinmer
Set Ti mer ( hwnd, 1, TIMER NULL );
break;
case | D _STOP_BUTTON:
/1 Kill the tinmer
Kill Timer( hwnd, 1);
break;
case | D CLOSE _BUTTON:
/1 Send the close nessage
SendMessage( hwnd, WM CLCSE, 0, OL );
break;
break;
case WM TI MER:
/1 Process the handshaki ng
Process(hwnd) ;
break;
case WM DESTROY:
Post Qui t Message(0) ;
break;
defaul t:
return Def WndowProc(hwnd, nessage, wparam | paran);
}
return NULL;
}
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